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TRANSPORTATION |NDUSTRY
(S1C 40,42,46,AND 49)

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

Integrated ewironmertal policies basedupon comprehensive aralysis of ar,
water ard land pdlution are a bgical supplenert to tradtiona single-media
appoactes b ervironmertal protecton. Environmertal regulatory ageries
are beginning to enbrace canprehensive, multi-statute sdutions to fadlity
pemitting, erforcenent ard campliance asswance, educaion/ outreach
reseach, and regulatory developmert issues.The certralconcepsdriving the
new policy direcion are that pdlutant releaseso eachernvironmerta medium
(air, water ard land) affecteachother, ard thaternvironmental strategiesmust
actively identify and address these inter-relationshipsby designing policiesfor
the "whole" facility. One way to achieve a whole facility focusis to design
environmental policies for smilar indudrial facilities. By dong so,
environmental concerns that are common to the manufacturing of smilar
products canbe addessed in a canprehensive manner. Recanition of the
need b dewelop the industial “secior-based” apprachwithin the BPA Office
of Compliance led to the creation of this document.

The Secior Notebook Project was aigindly initiated by the Ofice d
Compliance wihin the Ofice d Enforcenert ard Campliance Assuence
(OECA) to provide its gaff and managers with summay information for
eighteenspediicindustial secors. Asother EPA offices states,the regulated
community, ervironmerta groups,ard the pubic becane interested n this
project, the scpe d the aiginal project wasexpanded to its curent form.
Theabilit y to designcomprehensive, common sense environmental protection
measiresfor specfic indudries is depenert on knowledge d several inter-
related topics. For the puposes @ this project, the key elenernts chosenfor
incluson are: gerera indugry information (ecanomic ard ge@raphic); a
de<ription of indudria proceses; pollution outputs; padlution prevertion
oppartunities; Federal satutory ard regulatory framewark; compliance
history; and a description of patnerships that have been formed baween
regulatory ageries,the regulated caonmunity 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 he reademwith asynopsisof eachissueard references wiere
more in-dept information is available. Text within each profile was
reseached fom a \ariety of sources,ard was usu#y condersed fom more
detailed saurces petaining to spediic topics. Thisappioachallows for a wide
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coverage d acivities that canbe further explored based upothe ciations
ard references isted at the end of this profile. Asa check an the information
included eachnotebook wert throughanexernal review piocess.The Ofice
of Compliance appecites he eforts d al those that paticipatd n this
process wb eraled us © dewelop nore complete, accuete ard upto-date
sunmaries. Mary of those wio reviewedthis notebook are listed as cotacts
in Secion IX ard may be saurces d addtional information. The individuab
and groupson this list do not necessarily concur with all statementswithin this
notebook.

|.B. Additional Information
Providing Comments

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

Adapting Notebooks to Particular Needs

The scope of the indudry sector described in this notebook goproximates the
national occurrence of facility types within the sector. In many instances,
indudries within specfic gearaphic regions or sates may have unique
characteristics hat are rot fully capured in these pofiles. The Ofice d
Compliance encourages site ard local ervironmertal ageries anl other
groupsto supplenert or re-packagelte nformationincluded n this notebook
to include nore spediic indudrial ard regulatory information that may be
available. Addtionally, interested gates may wart to suppkenmen the
"Summary of Applicalle Federal Statutesand Reguétions' sectonwith state
ard local requirements. Compliance a techical assstarce poviders nay
also want to develop the "Pollution Prevention™ section in more detail. Please
contactthe appopriate spealist listed onthe goering page dthis notebook
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
asssting in the development of new notebooks for secbrs rot aready
covered, plea® catactthe Ofice d Compliance at202564-2395.

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

Secbr Notebook Project 2 Sepenber 1997




Ground Trangortation | ndustry I ntr oduction

[I. INTRODUCTION TO THE GROUND TRANSPORTATI ON | NDUSTRY

This secton provides lackgound information on the ske, gearaphic
distribution, enployment, production, sales, ard ecaomic condition of the
ground transportation indudry. Facilities described within this document are
described in terms of their Standard Indugrial Classification (SIC) codes.

[I.LA. Introduction, Background, and Scope of the Notebook

This notebookpertains to the trangoortation indugry asclasified by the
Office of Management and uBlget OMB) under Standad Indudrial

Classification §IC) codes40 (Rail Trangortation), 42 (Trucking), and 46,
4922-4924 Ripelineg. Where posible,data ae ecific tosub-divisionsof

theseSIC codes.In many cass information about the indtises (i.e., rall,

trucking,and pipdine) does not directly corrdate to SICdiginctions This
is due to vaous facbors, including diferent reporting requirementsand
classifications within each indwg that ae not consistent with SC

delineations. This limitation is discussed throughout the notebookas
approprate. OMB is in the poces of changing the & code gstem to a
system basil on s$milar production poceses called theNorth Ameilican
Industrial Gassification Sygem (NAICS). In the NAICS system, Rall

Trangortation isclasified asNAIC 482, Trucking isNAIC 484 and 49,

and Pipelines are NAIC 486.

The tangortation indugry includesothermodesof trangort such aswater
and air Although thee ae not addessed in thisdocumenttheymake up an
important portion of overall transportation activity in the United States.

Thetransportation indusy affectsneaty everly American. Eitherthrough
the necessity of traveling fom one place to anotheshipping goodsand
services ayund the couny, or working in a tangortation-related job,
transportation’share of the national economy sgnificant. According to
the Eno Trangortation Foundatiorfor all trangortation+elated indufries
total trangortation expenditwesin the US. accounteddr 161 percent ofthe
gross national product in 1993.

[I.B. Industry Sectors Analyzed
[1.B.1. Rail Transportation

The sl trangortation indusry includes edablishments furnishing
transportation by lindraul mwlroad, and switching and teminal
establishments.Thes tems refer to the disance the paicular railroad
operation covex — line-haul opesations cover longer digances often
connecting two citiesvhile svitching and teminalrailr oadsgenedly travel
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through a mgle city. Forthe pupose of this notebook ail trangortation
does notinclude pssgerraillwaysserving a $ngle municipalitycontiguous
municipalities, oamunicipalityandits sububan aeasthe® economic units
are clasified in SC 41. Otherservicesrelatedto railr oadtrangortation ae
classifiedin SIC 47;lessors ofailroad popety are clasified in SC 6517.
The ral SIC sectors covered in thisnotebook ae shown in the following
table.

SIC 40 - RAILROAD TRANSPORTATION
4011 Railroads, Line-Haul Operations
4013 Railroad Switching and Terminal Establishments

[1.B.2. Trucking

The trucking indusry includesegablishmentsengaged in motofreight
transportation andvarehousng. This includeslocal and longdistance
trucking or transer sewvices,and esblishments engagedrn the sbrage of
farm productsfurniture, aad othe houghold goodsor commecial goods
of any kind. For the pupos of this notebook,the tucking indusry also
includestheopemtion of teminal facilitiesfor handling feight, both thos
with and without maintenance facilitie$he trucking SIC sectors covered
in this notebook are shown in the following table.

SIC 42 - MOTOR FREIGHT TRANSPORTATION & WAREHOUSING

4212 Local Trucking Without Storage

4213 Trucking, Except Local

4214 Local Trucking With Storage

4215 Courier Services, Except by Air

4221 Farm Product Warehousing & Storage

4222 Refrigerated Warehousing & Storage

4225 General Warehousing & Storage

4226 Special Warehousing & Storage, NEC*

4231 Terminal & bint Termind Maintenance Fecilities for Motor
Freight Transportation

* NEC = Not Elsewhere Classified
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I1.B.3. Pipelines

The pipelineindugry includesedablishmentsprimarly engaged in the
pipeline tangortation of petoleum and othecommodities Pipelinesare
clasified within two SC categoies Maor Group 46 Pipelines except
Natural Gay and Mgor Group 49 Electric, Gas and Sanitar Sewices.
This notebook will integate the elevant opegtions from the two goups
whenever possibleOccasionally, due to surveys that focus onlyooe of
the groupings, data is segregatdthe pipeline SIGectoss coverd in this
notebook are shown in the following table.

SIC 46 - PIPELINES, EXCEPT NATURAL GAS
4612 Crude Petroleum Pipelines
4613 Refined Petroleum Pipelines
4619 PipelinesNEC*
SIC 49 - ELECTRIC, GAS, AND SANITARY SERVICES

4922 Natural Gas Transmission

4923 Natural Gas Transmission and Distribution

4924 Natural Gas Distribution

4925 Mixed, Manufactued, or Liqueied Petoleum Gad$?roduction
and/or Distribution

* NEC = Not Elsewhere Classified
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[ll. RAIL TRANSPORTATION
[lI.A. Characterization of the Rail Transportation Industry
[1l.A.1.Industry Characterization

On Febuary 28,1827 theStateof Maryland chatered the Baltimore & Ohio
(B&O) Railr oad,inauguatingAmerica’sfirstcommonearierrailroad. The
B&O marked the bginning of the nations ral system. By 1850, rall

trackage extended ov8/000 miles mogly in theNortheas. Mirroring the
movement opeoplegotheAmerican Wes, the irst transontinental ail link

opened in 1869. By 1916, railroad tacksgretched acnss 254000 miles
During the md-twentieth centuy, railroadssuffered from grict regulation
and inceagd competitionfom trucks buses baiges andplanes By the late
1970s, nedy a quater of the nations rail mileage wasopegted in
bankruptcy.

Railroads began tcecover economically in 1980 with the psage ofthe

Staggers Bl Act. Thislegidationpattially deregulatedthe shipmentrates
charged by ailroads but continued to allw the hterstate @mmere

Commission (CC) to pmotect ippess from maket abus. The economic
balance struck by the Staggers Act renewedadiheéndudry: by 1990,the

rates chaged to kip goodsby ral had falen 288 pecent (adjusted for

inflation). Ton-milesof freight moved by ral (reflecting thenumbe of tons
hauledand the milesraveled)peremployee marthan doubledrbm 1980
levels.

By 1993 the biggetrailroadsmoved aecod 11 trillion ton-milesof freight
with 57 pecent fewer employees, 30 percentfewer milesof track, 36 pecent
fewer locomotives and 48 perent ewer freight cas than in 1980
(Association of American Railroads Information Handhd94).

From an environmentd standpoint, it is important to recognize tha othe
industries havgrownuparoundtherail indugry. Forexampleryailroadsdo
not genedlly clean @il tank cas. This is usually peformed by service
companies on &efor-service bass. In addition,rail carsand tank carare
often ownel and loaled by theshippe a itsfacility. Someoftheopeations
described in this section are performed by these types of entities.
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[1I.LA.2. Industry Size and Geographic Distribution
Industry Size

Variations in facility counts occur across data sources due to many factors,
including reporting and deition differences This document doesnot
attemptto reconcilethes differences but ratherreports the data athey ae
maintained by each source.

The Intestate Commece Commission (ICC) was the Federal agency tha
regulated many economic pexts of the @il industry. The ICC was
abolished by an act @ongessin Decembefil995,with remaining esential

functions tandemredto a newly ceated 8rface Tangortation Boad (STB)

within theDepatmentof Trangortation. ICC gatigics reported pror to the
ICC's abolibment ae referenced in the document. The ICC clasified
railroads based on their level of operatiegenue. Thelevelsare adjusged
annually to eflectinflation. For 1994,the evenue theshold for Class |

railroads was$2559 million or more; Class Il railroadshad evenuesof
between $2@ million and $2558 million; and Qass Il railroads had
revenues ofessthan $20 million. Since 1979the ICC required reporting
on financial and operating information from Class | railroaly. Class|

railroad ystems make up apmximately two perent of the numberof
American railroads, but account for @&cent of the mileage opeaated, 89
percent othe employeesand 90 peasent offreight revenue in the indusy.

To fill the gg in informdion left by the ICC's decreased reporting
requirements, the Asciation of Amercan Ralroads (AAR) annually
surveys non-Class | railroads.

The AAR defines non-Class | railroads as being either regioratal(in
contrast to the@C definitions which wee ba®d drictly on revenue) In
1994, rgjiond railroadswere ddined asline-haul ralroadsopeating a least
350 milesof road and/oeaning revenue between $40 million and $285.
million. Local ralroadsincluded tho® line-haul opeaationsnotmeeting the
regional citeria, plus switching and teminal railroads  Exhibit 1
summarizes the opaimng information for Clas I, regional, and local
railroads. Exhibit 2 depictghe elationdhip between lindraul railr oadsand
switching and terminal railroads.
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Exhibit 1
Facility Size Distribution of Rail Industry
Railroad Number | Miles Operated Year-End Freight
Employees Revenue
Class | 12 123335 189,240 $29,930,893
Regional 32 19842 10,701 $1,744,893
Local 487 25599 13,070 $1,422,285
Total 531 168776 213,011 $33,098,071

Source: Compiled from Railroad Facts (Association of American Railroads, 1995).

Exhibit 2
Line-Haul and Switching and Terminal Railroads

Switching andlrerminal
Ralroads

i

Line-haul
Ralroads

Geographic Distribution

Reflecting the nationaiportance ofailr oad tangortation,the @il industry
is widely digersed, and te rail system pases through evey State in the
country. Due to the natwof its opegtions howevertherail industry is not
characterized on a $&by-State bas, but rather by dividing the coungr
into two hdves, separated by the Mississippi River. Freight train-miles
measure thenovemenof a train the ditance ofone mile,and ae basd on
the disgance between terinals and/orgations Of the 440396000 wtal
freight-train milegn the US.in 1994,281347000 64 pecent)are Wes of
the Mississippi and 15%49000 36 pecent)are East of the Mississippi.
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Exhibit 3
Geographic Digribution of Railroadsin the United States
Mileage ofClass| Railroads

Exhibit 3illustratesthemiles of track assodated with mgor rail routesin the
United States.

1. A.3. Economic Trends

Therail industy beganto recover from a perod of neaty 25 yeas o steady
ecaomic declne in 1980, with the passage of the Sagges Act. This
legidation alowed railr oad managers to restructure internal operations and
meetcompettive pressues. The Sagges Act auhorized rilroads © offer
contract rate volume discounts for guaanteed shipments. The railroad is
assured mnimumvolumes, which assistsin captal budgetng ard operations
planning.

The railroad indugry rebounded from the effects of widespread floodng in
1993 b post improved financial ard operational results in 1994. Class |
railroad traffic in 1994 ncreagd 82 percert from 1993 b 1.201 tillion
revenue ton-miles, reflecting increases in tons originated and longer average
hauls. American railroads acconted for 392 perert of total inter-city
revenue freight ton-miles.
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operating income (defined as perating revenue mnusthe sumof operating
experses curent ard defrred taxes, and rents for equpment ard joint
facilit ies) was $34 bhillio n, an increase of 34.7 pecent over 1993 fgures

Tradtionally, the larges segment of railroad freight has beencaoal. In 1994,
coal accaunted for 391 pecert of total tonnage aml 217 pecert of freight
revenue. Other mgjor rail commoditiesin 1994includedchemcakard alied
products, motor vehiclesard equpment, food ard kindred products, ard farm
products. Exhibit 4 sunmarizes he tons originated ard revenue assoiated
with the sipment of commoditiesby Class | railroadsin 1994.

*I nformation is for Class | railroadsonly.
Souce Railroad Facts (Association of American Railroads 1995)

The 19905 saw anincrea® in the eficiercy of railroads the trarsport of
different materials suchas wast ard sciep meterials, ard ashift from boxcar
to the faster intermodal container trangort. Intermodal is a &rm used o
descibe containerization of freight for easytrarsloading to different modes
of trarspatation. For exanple, the sane container may be trarsferred from
atruck to atrain, with both modes of transportation equipped with locks or
other mechansms to hold the cattainer in place. Inrail trarspat, there sa
growing use o truck caitainers ard trailers.

Exhibit 4
TonsOriginated and Revenue by Comodity — 1994*
TONSORIGINATED REVENUE
h Commodity Group Tons Pecent of $(millions) Percent of
z (thousandg Total Total
m Cod 574213 39.1 7,021 217
Chemicals & Allied Products | 142931 9.7 4559 141
z Farm Products 130992 8.9 2407 74
: Non-metallic Minerals 106404 7.2 862 2.7
Food & Kindred Products 87,710 6 2427 75
u Lumbea & Wood Roducts 54192 37 1421 44
o. Primary Metal Products 47799 3.3 1,165 3.6
Stong Clay & GlassProduds | 42257 29 1,009 31
n Petroleum & Coke 41564 28 928 29
Metallic Ores 40367 2.7 378 1.2
I.I.I Pulp, Pape & Allied Produds | 36,583 25 1510 47
> Waste& Scrap Materials 36527 25 655 2
(- Motor Vehicles & Equipment | 27,792 1.9 3,174 9.8
All Other Commodities 100666 6.8 4909 151
E TOTAL 1,469997 100 32424 100
(s 4
.
(1
)]
- |
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[ll. B. Operationsin the Rail Transportation Industry

This secton provides aroverview d commonly enployed gerations in the
railroad indudry. Thisdiscussion is not exhaugive; the gperations discussed
are intended b represen the mgjor saurces d ervironmertal hazads fom
rallroad trarspatation practices. These @erations are giouped into three
categories: rail car refurbishing and mantenance; locomotive mantenance;
ard trarspatation operations. Ral car refurbishing ard meintenance
operations consist of cleanng the interiors ard exeriors d the rail cars,
striping and painting the rail cars, and mantaining/reparing rail car pats.
Locomotive maintenance @erations include he ckanng, repar, ard
maintenance d the emgine ard locomotive car. Trarspatation operations
include al actvities asociated with the nmovement of locomotives ard cas
over a sedbn of track, including the loading ard udoading of freight.

[ll. B.1. Rail Car Refurbishing and Maintenance

Ral carrefurbishing ard maintenance cosists of cleanng the interiors and
exteriors of rall cars, refurbishing operations (i.e., driping and panting ral
cars), ard other maintenance erations (i.e., brake anl wheelsetrepar).

Theinitia cleanng of rail cais nvolves o steps:amecharicalcleanng ard
awater wash Mecharicalcleanng isthe plysicalshaking ard vibrating of the
rail carsto loosendirt and other delyis. Typicaly, dirt ard delisfall through
a ged grate in the floor of the mantenance facility and are intermittently
callecied fr dispcsal. The washstep usudy consists of ahighpressue water
cleanng, cdlecton of wasewatr, ard wasewaer treaiment at anon-site
treatment facilit y.

Refurbishing operations are not employed at dl rail facilities. Many railr oad
egablisnmertscontract out refurbishing work. Refurbishing goerationsusualy
start with paint removal usng aseel grit blast system or other method. Paint
chips aml gt are colleciedthrougha steelgrate in the oor ard the mixture
is conveyed to a cyclone ard filter systemfor sepaation of reusabe grit ard
pant. Orce the aiginal pant has keenremoved from the rail cars, new pant
is appled to the ckanrail carsurface.

Rai cars have brakes ad wheelset that must be maintained am sanetimes
reparedor replaced. Brake ad wheelsetmaintenance arml repar operations
consist of disasselily, cleanng, and repar; or disasserly ard replacenent
of danmaged pats. When wheel set ard ar brakes are to be replaced o
rebuilt, the cars must first be disassembled. Axles that can be reused are
washed in a caudic solution to remove grease and dirt. Externa debris is
removed from the ar brakesor wheek ushg a git or bead lastsystemor
other method. Parts ckarning may also include te remova of pant ard
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cleanng with sdverts or causics. Repaied lrakes o wheelsetmay require
repanting with spray gurs.

I1l. B.2. Locomotive Maintenance

Locomoative mantenance includes, but is not limited to, the following
operations. brake epar; large sca equpment cleanng operations (e.g.,
locomotive car); small scaé ckanng operations(e.g., ergine parts); hydrauic
system repar, locomaotive coolant disposal, mea machining, oil filt er
replacenent ard used d managenent, panting ard metal finishing, paint
stripping, and spent batery management.

Locomotive maintenance @erations usualy take phce atfadlity that is
owned ard maintained ty the railroad. Mostused d isrecycled a reusedm
erergy recovery. Most locomotive batteries ae recycled.

[ll. B.3. Transportation

Trarspatation operationsinclude al acivities assoiatedwith the movement
of locomotives arml cars over a sedbn of track. These aavities include
fueing ard hazadous naterial trarspart.

lll. C. Raw Material Inputs and Pollution Outputs
[ll. C.1. Rail Car Refurbishing and Maintenance

Pollutant outputs from rail car refurbishing and mantenance are generally in
the form of wastewater from preliminary cleaning of interiors and exteriors,
ard hazadous wases geerated from panting, pant removal, ard the
cleanng of pats. Exhibit 5 shows typical hazadous wases geerated
including: spent solvents and solvent dudges spent caudics and caudic
dudgespant chips ard paint dudges Volatile orgaric canpound (VOC) air
emssons ae ako gererated duting the use © sdverts and paints.
Wastewater from preliminary cleaning of the ral cars and spent caudic
sdution is often treaed n anon-site wasewater treatment systemand then
discharged b a pubicly owned treatment works (POTW). Hazadous wasgs
are typicaly drummed ard shpped df site as RCRAhazadous wase. Spert
sdverts, howewer, canbe sert off site for reclamation. Brake an wheelset
repar is not a sgnificart ernvironmerntal hazad, but discaded brake sloes
may be regulated urder the Resource nservation ard Recovery Act
(RCRA) in same States.
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Exhibit 5

Rail Car Refurbishing and Maintenance Process Material Input/Pollutant Output

Process Mateial Input Waste
Oil and Grease Degreasers, ergine cleaners, Ignitable wastes, Pent solvents,
Removd agos0l, solvents, adds/alkalies | combugtible solids, waste add/alkaline

solutions, used ail

Ca and Equipment

Degrease's, sdvents,

Ignitable wastes, pent solvents,

Cleaning add</alkalies, deaning fluids combudtible solids, waste add/alkaline
solutions, rags
Rug Removal Strong aads, srong alkalies Wade adds, waste alkalies

Paint Preparation

Paint thinners, enameé reducers,
white spirits

Spent solvents, ignitable wastes, ignitable
paint wastes, paint wastes with heawy
metals rags

Painting

Enamds, laqques, epoxies,
alkyds aaylics, primers

Ignitable pairt wastes, pent solvents,
paint wastes with heaw medals, ignitable
wastes, rags

Spray Booth, Spray

Paint thinners, enameé reducers,

Ignitable pairt wastes, heaw meal paint

reducers, white Sirits

Guns, and Brush solvents, white sirits wastes, spent sdvents
Cleaning
Paint Removal Solvents, pairt thinners, ename | Ignitable pairt wastes, heawy meal paint

wastes, spent sdvents, rags

Souce: U.S.EPA COffice of Solid Vege, 1993.
1. C.2. Locomotive Maintenance

Eachof the locomotive maintenance erations listed alove is a pdential
saurceof palution outputs. Following ate krief discussbns o thewastesthat
canbe gererated by these bcomotive maintenance gerations.

Brake Repair

Brakerepar doesnot pose a gnificart ervironmertal hazad, but discaded
brake stoes may beregulatedunder RCRAIN sane States. Some older brake
shoes cattain aslestos ard may require specal dispasal.

Cleaning Opeations

Sludgescreaed asa result of cleaning operations may be characterized as
hazadous. If sg hazadous wasg regulations mustbe complied with prior
to dispasal. Waste waters from locomotive cleaning cancontain elevated
levels of oil, grease, sugpended solids (a measure of paticulate mater in
water) ard pH (@acdity or akkalinity of water). These sultances ae regulated
water pdlutants, sowashwaters mustbe processedn away thatis consistent
with CleanWater Act (CWA) requirements. In most casesthe Sate hes
authority for enforcement of CWA provisions and pe'mit administration.
Treament of washwaters may be required before release @ a bbcal sewer
system or an outfall regulated by a National Pollutant Discharge Elimination
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System(NPDES) pemit. The type d cleanng sdution used may also pose
anernvironmertal concem. If mineral spiits or other chemicak ae useda
cleanequpmert, a \variety of ernvironmertal compliance ssues ray resulk.
Mineral spiits are hazadous sulstances hat have ervironmertal compliance
requirements for sorage,handling, ard disposal.

Hydraulic Sysem Repair

Used lydradic fluids are listed as @ed dls under RCRA  The ngor
compliance ssues a®ciated wih hydraulc systemrepar involve handling
and disposing of the hydraulic fluid, spill containment, and Storage

Environmertal danage canoccurfrom waske oil seepaganto the sal, wase
oil run-off into water bodiesduring sorms and other contamination methods

Coolant Dipo=al

Locomotive cooling systems do nat contain automotive type ethyleneglycol-
based atifreeze. Because bthis, locomotive cooling systens may need b
be drained whenerginesare shut down during road goerationin cold weaher.
Failure to do so can result in serious engine damage dueto freezng of the
coolart. To protectthe cooling systemfrom corrosion, locomotive coolarts
contain a dlute addtive packagewhich is basicaly a mxture of sadium
borate ard salium nitrate. The addiive package usulgl contains a dye, to
help idenify leaks ad ensire the cmling system is protecied. The
compounds ae diuted in the caling systemto appioximately one o three
percert. The cacertrationsof the individualcorrosion inhibitorsisa fracion
of one pecert. Used colart must be dispased d propetly.

Metal Macdhining

Metal machning ard purching can gererate regulated wases tat may
contamnate the ervironmert from direct release nto water or from
stormwater runoff. Pollutart-carying sormwater runoff may violate the
CWA. Coolants from meal multi-purch operations may be regulated
substances under RCRA or local wask regulations ard may require specal
handing.

Oill Filter Replacement and W=l Oil Digposal

A variety of ervironmertal issuesieedto be considered wrenperforming ary
oil handling actvities such as al charges @ oil filter replacenent to
locomatives. QOil can drip or spill during mantenance and repar operations,
particuladly during al filter replacenernt operations. Oil releases d the
ernvironmenrt from oil drippage camlso occurduring locomotive tie-up. Oil
filterard used d replacenert are gerrally conducied indoors atlocomotive
mantenance facilities and locomotive idling is conduded, to the extent
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Painting

practical, over track pas, alsarbert materials, or other cdlecion devces.
This makes it passible for most facilities to collect used oil and il filt ers
beforethey leak or spill oil into the environment. Some facilit ies have routed
track pandrains to oil-water sepaation systenrs. Used dls are rot typicaly
catgaized as hzadous wases umler RCRA, but used als have strict
disposal requirements in same States.

Painting operations can be significart saurces d environmertal harm. Air
pollution from the eapaation of chemcak catained in the pant (e.g.,
sdverts) cancontribute to snog ard worker heath and saéty problems.
Solid ard hazadous wases fom the panting process €.g., pant-covered
cloths) may contamnate watr ard sal if not dispcsed d propeiy. Whether
hazadous wases ae gemrated duiing panting depeds upm the type d
pant appled. Typicaly, latex paints ard related pant wases ae chssiiedas
non-hazadous. Ignitable a sdvert-based pait or pant thinner wases ae
classfied as hzadous. Air pdlution issues & typical concems only for
largescaé panting operations involving pant booths ard assciated ar
ducting.

Battery Stoage and Diposal

Used battery sorage and disposal can be a sgnific ant environmental liabilit y
for raillroads shce nany spei signal batteries ae chssfied as lazadous
wases inder RCRA  Most locomotive batteries ae leadacid ard recycled
as ron-hazadous sadid wase.

lll. C.3. Transportation Operations

The three nain trarspatation operations that pose pdential environmental
problems are fueing, hazadous naterial trarspat, ard ol and coolant
releases dung trarspart.

Fueling Opeations

Air pollution and fuel spillage are the mgor environmental concerns
assaiated wih fueing operations. While ar emssons ae a poblem for
volatile petroleumproducts suchasga®line, the railroad indudry usesvery
little gastine on site. Their largestfuel product is dieselfuel, which is less
volatile. If gasoline isdispensed onsite, it could contribute to local air qudity
problems and ma/ require pemitting and control. Spilled fuel may
contamnate sal, ground watr, or water bodies. Some supertanker fueing
systens deiver fuelatappioximately four galons persecad, soevena snall
connection madfunction can result in a large sill event. Flling and
mantenance of fuel sorage may require air qudity permitting insomeStates.
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HazardousMaterials

The spiling/leaking of hazadous naterials s a sgnificart ervironmertal
concem for the rail industy. Accarding to DOT statistics, appioximately 16
percentof al hazadous meterial releagsto the ervironmert in 1988 wee
from rail transport. In addition to being harmful to the environment,
hazadous naterial splls and releasesare subject to avariety of environmental
regulations ard may resut in costly clearups a fines.

Valve leakage or safety valve releases can be sources of material spills on
pressuized andl gereral sewice @nk cais or other hazadous naterial
containerssuchas coered hoppers, intermodaltrailers/containers, or portalde
tanks. Theseleaks cammanifest thenmseles as dors a vapors cloudsfrom
tanker top \alves; praying or splashing fromthe tanker top \alves; wetness
on the sde d the car or drippage fom the kottom outlet valve. In
intermoda cars, spills/leaks can result from improper packing and resultant
load slifting duling trarspatt. Intermodalcontainer doorsand other operings
can be sill/release sources. Unloading and transfer facilities are high
potential spill and releaseareas. 1t should be noted that it is the responsibilit y
of the shpperto propelly secue the ramspatation vehiclesto prevert these
types @ occurences. Inthelatesteffort to idertify the saurce d these éaks,
in 1995the Association of American Railroads (AAR) introduced the non-
accidert release NAR) program. The pupose was @ idertify and report
these eleases sthat corrective neasues caild be takento reduce hem

If hazadous naterials ae tarmspated, DOT requirements regulate car
inspecions, car placenert, switching, ard shpping papes (e.g., wayhills,
manifests). If hazadous naterials pass through a fadlity, rail containers
should be inspeced br proper labeling, valve cover placenert, ary signs o
leakage, proper car genciling, and fulfillment of other DOT requirements.
Placading ard/or labeling is required for al containers carrying hazaxous
materials.

Oil and @olant Rleases

Oil ard coolart releasesrbm the locomotive ergine to the ervironmert can
occur during trarspat operations. Oils can contaminate suface wagr,
ground water, and soil, and expose the rail facility to puntive fines from
violations of a \ariety of environmertal statutes. Coolarts may be regulated
substances under RCRA or local wask regulations.
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V. TRUCKING
IV.A. Characterization of the Trucking Industry
IV.A.1. Industry Characterization

Construction of the nation's first transcortinental highway, the Lincoln
Highway (U.S. 30), started in 1912. It took 20 yeass to complete the 3385-
mile road between New York City and San Francisco. In 1956,the Federa
Aid Highway Act wassigned nto law, authorizing the 41000-mile National
Systemof interstate ard defnse highways to be completed by 1972 ata cat
of $42 hllion. In 1982, landmark legidation boosted Federa sperding for
highway construction ard repar work. By 1986,morethan97 pecert of the
42 500-mile interstate highway system was open to traffic as the program
entered its 30t year The system represened a ptal Federd ard Sate
investment of more than $120 fillio n. Currently, there are 44,700 miles of
interstate highways with 132000 miles of other arteriesin the United States.

The types & trucks tat travel these pads ae dverse, ranging from srrall
pickup tucks to large tractor trailer combination unts. Methods of
guariifying these ‘ehicles \ary as wel. This section presems information
from a \ariety of saurces, including the Cersus Bueau ad trucking
asociations. Different groups use various benchmarks to quairify the
trucking indudry. This document does not atempt to reconcile these
differences,but rather reports the datias heyare maintainedby eachsource.

Accarding to the AmericanTrucking Assaciations (ATA), the total number
of commercial trucksin 1993was16.2 millio n, with gpproximately 3.9 million
commercia trailersregistered n the ssme peliod. The ATA reports 322,739
interstate motor carriers onfile with the U.S. Department of Transportation
(DOT) asof Janualy 5, 1995. Eighty-two percert of those gperate fewerthan
six trucks ard 96 pecert operate 28 @ fewertrucks 59310 fr-hire cariers
were authorized by the Interstate Commerce Commission (ICC), to haul
goodk.

Types of trucks ard trucking establishmerts are defned by various
classficatons. Exhibit 6 stows the stapeand size d different truck types.
This diagram doesnot include snaller truckssuch aspickups parels, vans,
and utilit y trucks which are usudly not counted in indudry gatistics because
they are dten used r personnel purposes.

Ingereral, trucking eseblishmertsfallsinto two broad caegaies: private ard
for-hire. Private cariers ae shppeis, manufacturers, merchants, ard others
who use heir own vehicles o leased rucks umler their direct control for
moving their own goods. For-hire cariers are canpersaed for providing
transportation of freight belonging to aother entity.
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Exhibit 6
Truck Types
Straight Truck Truck/Trailer Truck-tractor Truck-tractor
2-Axle 3-Axle
f — 18-35 — | | — 2630 — | —26’-28" — |

3-Axle Tractor Semitrailer 4-Axle Tractor Semitrailer 5-Axle Tractor Semitrailer

2540 | | —— 3853 | T LY C—

Twin Trailer or “Doubles”
Converter dolly g ‘ 2
used to convert a semitrailer - — il — —

for operation as a full trailer

w

Typical Longer Combination Vehicles (LCV’S).
Operated only in certain States

Truck/double trailers Triple Trailer
| —26-28" — || — 28 —||— 28 — — 28 —||— 28 —||— 22 —
Rocky Mountain Doubles Turnpike Doubles
40°-48’ || — 28 — | 33’48’ | | 33’48’
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There ae three ypesof interstate for -hire cariers: common, contract ard
exempt caiiers. Common carierstrangort freight for thegeneal public at
published ates Contractcariersare those in sipulated typesof operations,
suchas tucks used aly to cary newspapes, or vehiclesusedncidertally to
suppat ar trarsport. (Motor Trucking Engineeing Handbook Janes W.
Fitch, Scciety of Automotive Engineess, 1994)

For-hire cariers regulated ly the ICC were classiied ly size d operating
revenue. The ICC wasatolished by anactof Congress in Decenfer 1995,
with remaining essenal functions trarsferred to a rewly creaed Surface
Transportation Board (STB) within the Department of Transportation. 1CC
statistics reported pror to the ICC’s almlishmert are referenced n this
docunment. Asof January 1, 1994,the ICC defined Jass | cariers asthose
edablishmertswith amual revenuesgreaterthan$10millio n, Class || carriers
with amual revenuesbetween$3 and $10million, and Class I carriers with
annud revenues of less than $3 million.

IV.A.2. Industry Size and Geographic Distribution

Indudry Siz

Asdiscussed in Section1V.A.1 above, variationin facilit y counts occur across
data sources due b many facbors, including reporting and definition
differences. This document does rot attempt to recancile these diferences.

Trucking canpanes ae dverse, ranging from large enployers to private
trarspaters who work for thenmseles anl have no addtional enployees. A
concise dicussion of the trucking industy is complicated ly the diferent
methods used pthe Cesus Bueay the ICC, ard trucking assaiations to
esimate the ske d the trucking industy. In same casesaswith mostcersus
daita, only those comparies with payrolls — those that paydrivers who were
not also owners — ae tracked. In addtion, only those trucking comparies
formerly regulated by the ICC were required to report daa

The trucking indugry consists of appioximately 111000edgablishmertswith
payrolls, employing nearly 1.6 million people. This does not include small,
indepemlert truckers who have no enployees oher than thenseles. The
total number of truck drivers holding commercial drivers licenses as of June
1995 exeeded @ milion. In1993,these divers drove 6566 billio n miles
(American Trucking Trerds, 1995) According to the American Trucking
Associations (ATA), 7.8 milion people were employed throughaut the
economy in jobs that relate to trucking activity and 2.8 million heavy-duty
truck divers (including linehaul local courier, government, efc.) were
enployed n 1994. In 1993,$2269 hillio n was pad in wages relating to
trucking actvity.
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Over 88 pecert of trucking canparnies aesmall busnessesasdefined by the
Small Busness Administration. Accarding to the ATA, of the 359787
interstate motor carriers onfile with the Office of Motor Carriers, 82 percent
operate sx or few trucks while 96 percert operate 28 o fewer trucks(as of
Februaty 1996)

Exhibit 7 illustrates the facility size distribution for those mator freight
transportation and warehousng fecilities with payrolls, based on the latest
complete Census Bureau dad (1992)

Exhibit 7
Fadlity Size Distribution of Trucking Industry*

Souce: Conpiled from official 1992 satitics of the US. Bureau of the Censs
*Facilities with payrolls only.

As denonstrated n Exhibit 7, the ngjority of eseblishmerts ard enployees
in the trucking indugry which mantain payrolls are classified in SIC Code
4212, Local Trucking Without Storage  This category includes dunp
trucking, gereral freight, ard gatbage ad trashcadlection. Trucking, except
local (SIC 4313) accaunts for most of the other egablishmerts ard pewsons
enployedinthe trucking industy. Gereral freight trucking accaintsfor most

Industry SIC Total Employees | Total Number | Employees per
Code of Facilities Facility
h Local Trucking Without 4212 354,742 49870 711
z Storage
m Trucking, Except Local 4213 758435 40821 186
z Local Trucking with Storage 4214 64417 4512 143
Courier Services, Except by 4215 307061 5,966 515
- Air
u Farm Produa Warehousing 4221 6,497 584 111
o and Storage
n Refrigerated Warehousng 4222 18963 929 204
and Storage
m General Warehousng and 4225 49091 6,753 73
> Storage
(- Special Warehousng ard 4226 20594 1,452 142
Storage NEC*
: Terminal ard Joint Terminal 4231 295 21 141
u Maintenance Facilitie s for
z Motor Freight
Transportation
q Tota 1,580095 110908 142
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trucking indudry facilit ies.
Geogerphic Didribution

Reflecting the national importance of highway transit, the trucking indudry
is widely dispesed,with every State reporting the exstence d atleast400
industy estblishmerts (U.S. Bureauof the Cersus). The rumbers in Exhibit
8 includeboth bushesses wth ard without payrolls. All bushessescovered
by the ecanomic cersuses & included, except direct saks retail ard tax
exenpt sewice husnesses.

Exhibit 8

1,240 2089

Geographic Distribution of Trucking Industry Fadlities
Souce: Conpiled from official 1992 satistics of the US.Bureau of the Censs

Although the tucking indugry is highly represented thoughout the couny
motor freight facilitiesare mos heavilyconcentatedaroundthe Geat Lakes
States inneota, Wisconsn, lllinois, Indiana, Michigan, and Ohio)
Reflecting the impdant trade putedbetweerihee Statesand the Ndheas,
this concentited aea extendshrough Rnng/lvania and New York. The
five largeg Statesin terms of numberof trucking esablisimentswith
payrolls are California, Texas, Ohio, Florida, and New York.
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Exhibit 8 illugratesthenumbe of trucking establishmentsasrecorded by the
Bureau ofthe Gnaus The® numbes do not corelate to thos presented in
Exhibit 9,dso from theBureau of theCensus dueto the different scopeof
the census data.

Exhibit 9

Share of Freight Revenues by Mode of Transportation

78.6

50 +

40 +

30 +

T ruck

7.9 5 5
: .0
I—l 4 2.2 2.1
Rail W ater Air Pipeline Other

Source: American Trucking Trends, 1995

IV.A.3. Economic Trends

In terms of revenue,trucking accountgor the vas mgority of total US.
freight rvices Exhibit 8illustratesthetrucking indusry’senomousshare
of totalfreightrevenue.Thisreflectstrucking’s higherrevenuesperton and
per-ton mile(aton-mile equals the movement of oneton of weght ove a
onemile digance) compaed to the @l and bage ®ctors, which geneslly

carry lowervalued bulkcommodities Thus the tucking indusry’s share
of tons shipped (43 percent) aweh-miles (27 percent) is mud lower than

its share of revenues (U.S. Industrial Outlook 1994ansportation).

Thegrowinguseof rail transport ad ral trangort of trudk contaners and
trailers has offered economic competition to motdreight companies
According to the AR, by the yeaP003,trucking will lose 1.9 pecent ofits
shareof total 1993 evenue- primarily to air and ral intermodd - but trucks
will still account br 76.7 pecent of freight trangortation revenue.
Reportedly, tlk estimated profit margin of the companies and indgpendent
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truckers averages one to two percent.

The following economic inbrmation isfrom the Census Bureaus 1993
Motor Freight Trangortation and Vrehousng Surey Report. Aswith the
census data conveyed irxtibit 7, this survey excludesprivate motor
carriers that opete as auxiliary egablishmentsto nontransportation

companies, asell asindependenvwneropeitorswith no paid employees
As a reault, the dollar volume estimates and estimates of year-to-year

percentage changegsented in this report should not be intqareted as
representing measurements of total trucking industry activity.

Revenue in 19930of the for-hire trucking and couer services indugry
(excluding aircouiier service§ was edimated at $13%. billion, up $x
percent fom 1992. Longdistance tucking, which accounted dr
approximately 75 peent ofall motor carrier revenue,wasup 56 pecent
over 1992. Loca trucking revenue roe 96 peacent from 1992 to
approximately $38 billion in 1993. Truckload fipmentsaccounted dr
approximately61 pecent ofmotorcarierrevenue in 1993 and inea®d6.8
percent from 1992.

Nearly 48 perent of motor carier revenue cones from trangorting
manufacturegbroducts such asurniture, hadware, glas productstextiles
andappasl, and the deliver of small packages Revenue in 1993rbm the
transport ofmetal poductsrose 8.8 percent from 1992. Expengstotaled
$127.9billion in 1993,up 58 pecent fom 1992. Revenue br thecourier
services indusy, excluding aircourier services(SIC 4215) rose 7.7 pecent
in 1992 to apmximately $2@ hillion in 1993. The Truck Inventoy and
UseSummary (TIUS), pat of the Census Baiau's Census of ranspotation,
providesdata on the physal and opeational chaactersticsof the US.truck
population.According to TTUS,an inceasng propottion of trucksare being
used mainly ér "personaltrangortation,’ i.e.,, commuting to wdk, outdoor
recreation, etc.ln 1992,almog 70 pecent ofall truckswere identified as
being for personal use; in 1987 the proportion @&percent,andin 1982
only 57 percent.

Annual payroll accounted ér appoximately 33 perent of all trucking
expenses, totaling $&Lmillion for 1993. Purchasd trangortation 0 7.6
percent fom 1992,while the cos of fuels and maintenance andpair
expenses rose 6.7 percent and 7.0 percent, respectively.

Public Warehouse Services
Total operting revenue or public waehousng ervices increagd 86

percenfrom 1992 to $4. billion. Total opeating expenesrose 8.4 percent
from 19920 $6 8 billion. Employer contributionsto enployee bensfit plans
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were up to 2 pecent and epreented almas eight pecent of the
warehousing industry’s total operating expenses.

Over 50 perent ofall revenue wagrom geneal warehousng and storage
(SIC4225) Revenuefrom refrigerated warehousng and gorage(SIC4222)
increased 33 pecent to $17 billion, and accountedf 21 pecent ofthe
warehousing industry’s total operating revenue in 1993.

Revenue in 19930f farm product waehousng and gorage GIC 4221)
which representsappioximately eight parentof the waehousng indugry’s
total opeating revenue, increagd 92 pecent to $686 millionfom 1992,
while expenssfor the indusry were up 78 percentto $593million overthe
same period.

IV.B. Operations in the Trucking Industry

This ction povidesanovewiew of commonlyemployed poceses within
the tucking indusry, broken down by opetions This discussion is not
exhaustive; the opaiionsdiscussed hee areintendedo represntthemajor
sources oénvronmentl hazadsfromtruckingopemtions The opeations
discussediclude naterials ranspot, truckmaintenancefruck washing, tank
truck cleaning, and transport operations.

IV.B.1. Truck Terminals and Maintenance Facilities

Many sgmentsof the tucking indudry opegte theirown tuck teminals
and maintenanceatilities Truck teminalsare placesvhere truckscome to
consolidate and ansfer loadsof shipped goods Terminalstypically have
large paking and saging aeasfor tractors and tailers, and a loading dock,
from which freght ismoved baween tralers. Truck mantenance facilitie s,
which may be located on thanse popety asthe maintenance dcilities,
which may be located on tkamepropety astheterminals peform routine
vehicle maingnance activities which ae smilar to thog peformed in the
automotive ervice indusry. The® activitiesinclude eplacement ofluids
(e.g., maor oil, radiator coolant, trangmission fluid, brake fluid),
replacement ohon+epairable equipmenteg., brake shoegpads shocks
batteries, beltsnufflers, electical componentsvaterpumpg,and epair of
fixable equipmentg.g., brake calipeg/rotors/drums altemators, fuelpumps
carburetors)Somemantenancetermindsaso havefuding facilitie s, repar
vehicle bodies, wash trucks, and perform painting operations.

Truck maintenance involvebe egular changing ofa numberof fluids
Automotive tuidsused tomaintaintrucksinclude bake fuid, transnission
fluid, gear oil, radiator fluid, and motor oil. Trudk partsremoved for repar
often require cleaning to allowdr bettervisual inspection ofthe pats and
to remove conaminaked ubricant/greasesttatwould lead o eaty failure of
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the epaired pat. Ragsare often ugd to clean up 8uid spill or to wipe
greasetrfom a parbeing epaired. If necesary, clean lubicantggreagsare
applied to the parts during reassembly.

Parts cleaningften involveghe ug ofa patswader. Wadersusd in the
trucking indusry include solvent pats waders, hot tanks and jet pray

washers.A solvent patswaderrecirculatessolvent continuouy from the
solvent dum to the slvent was tray where the pais are cleaned. Old

solvent istypically replaced with fesh olvent on a monthly bas. The
solverts used for patts cleaning contain peiteumbasd ingredientsor

mineral irits. Carburetorcleanecontainsnethylenehlorde. Electically

heated tankare al® used to clean pas. Parts are placedn atank of hot

aqueous detgent or causic solution to acheve cleaning and airor

mechanical agitation ismployed to in@a® cleaning diciency. Jet spray

washerslsousehot aqueousolutionsfor cleaningbut in thisapplication,
rotatingjets spray the pats with cleaner Both hot tanksand jetsprays are

usually grviced monthly by emoving the pent cleaner and $udge and
recharginghe waserwith fresh detegent. Sudge thaaccumulates the
waste amp of the pesure soray cleaning baysand inarea wash-down

clarifiers is often taken off site to a local municipal landfill.

Truck maintenancéacilities may al® peform fueling opeations Fueling
facilities typically dipen® diel fuel. Exhibit 10 fiowsthe layout ofa
typical truck maintenance facility.
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Exhibit 10
Typical Trucking Maintenance Facility

SHNYL 134
QNNCHIEIAND

HOLYHY43S
HILYM 10

LININND0Ad IAIHOYEY Yd3 sn

HALYM ONNOHD

440 NNy
HALYM WHOLS

Source: Stormwater Pollution Prevention Manual for the Trucking Industry ATA, 1993
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IV.B.2. Truck Washing

Trucks can be wagd manually oby usng a ixed waé bay gstem.Dry
washing by usingdry ragsand a spray bottle can bean option br manud
truck wasing. Manual wasing includefiandheldwads systems handheld
wandsystems and hand hrshing with ©ap.Fixedbaywasing opetions
involve fixed equipmentsuchas dive-through wak racksor ganty wash
systems. ypically, wash bay gstemsinclude chemicalterage &cilities,
chemical and watexpplication atheswaterreclamation gstems and wage
water treatment systems.

IV.B.3. Tank Truck Cleaning

Tanktruckstypically haul awiderangeof liquid and diy bulk commodities,
including food-grade poductssuch as milk and con syrup, and indusial
process chemical#lany apectsof trangortation and labelingas well as
spillsandreleagsof thee materals are regulated by th&kesarch Special
Programs Adminigsation (RSPA) of the DOT. Becaus the mateial being
transported itoaded diectly into a tankruck withoutanysort of containey
these tucksrequire special cleaning toemove esidual cago. Washing,
rinsing,and dying methodwary depending othefacility’ sequipmentthe
last cago caried, and he next calgo to be caited. Some cagoesmay
requireonly a waterinse, while othes may need aesiesof was andrinse
cycles using different wash solutions.

Prior to tank deaning,residud cargo, or hesl, isremoved. Heel volumefrom
tark trucks is typically five to ten gallon§EPA Office of Water and
Preliminary Data Summarfor the Tangortation Equipment Ceaning
Industry, U.S. EPA, 1989,and BPA Office of Water, Engineemg Analyss
Division, 1995). Hedl can be sent to an off-gte Treatment Storage and
Disposal Facility TSDF)or can be teated onige if it is an aqueousolution.
If organic,it may be putnto containers for latertreatment as hazadous
waste.

Tanktruck washing ispeaformed ether manudly with hand-hdd sprayers,
or automdically with high pressure pinna nozles or "butteworths” With
automatic wasing, high pesure spinnernozzlesare insrted thiough the
main tank hatchand wah solution andrinse wateris automatically prayed
onto the tank wface at 1000 ps.i. while rotating aound vetical and
horizontal axes.

Washingsolutionmay consst of detegent ®lution,causic solution,organic
solvents, osteam.Any was solution can be wesd with eithethe manual or
automatic wasing method,although woker safety is a concem when
manually spraying solvent and caustic wsdlitions Somefacilitieshave
the capability to ecycle waking slutions within a clogd ystem, and
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periodically change taésh watersolutions Tankscan beinsed withhotor
cold water, and dried with passive or forced air.

IV.B.4. Transport Operations

Transport opettionsrefer to all opeationsperformedby a truck while on the
road. These opeations include loading and urloading cargo, running the
truck engineand tiel consmption. Commecial trucking tangortation
operations consned approximately 36 billion gallonsof oil in 1993, or
about 63 pecent oftotal US. consimption. This figure, accoding to the
ATA, includes 23 Hllion gdlons of diesel fud and 13 billion géons of
gasoline.

IV.C. Raw Material Inputs and Pollution Outputs
IV.C.1. Truck Terminals and Maintenance
Materials Spills and Releases

In truck teminals sills and eleagsof hazadousmateral shipmentsarethe
main envionmental isue ofconcen. Hazadouswage trangortation isa
highly regulated andgecializedsegmentof thetrucking indusry, coveed
by extens/e EPA (40CFR) and DOT(49 CFR) regulationswhile the wate
isin trangit. Dueto theadditiond insurance and sfety requirements the
majority ofgeneadl freight trucking companiedo not have the authr nor
desire to transport hazardous waste.

Truck Maintenance

Maintenance dcilities handle vehicleltiids that ae ugd dumg nomal
trucking opeations including oil, transmisson fluid, brake tuid, and
antifreeze.The quantities of waste materials vary dependimthe size of
the facility and the types of maintenance activities that are performed.

Oll, transmission fluid, and othetiquidsthat ae replaced,mug be collected

and sored for later digposal. The gorage,disposal, and tangortation of

used oil isregulated by PA and isa pimary environmentalconcen in the
trucking indusry. Geneators of used oil mus meet orsite management
standardsor sorageprior to $iipment off-gte or burningon-ste for energy
recovey. Storage containermug be in good condition without leaksd
clearly labeled with the wds "USED OIL." If a releag occus (spill or
leak),thegenerator mug sop and contan therelease, clean up and propely
manage the released used oil, and repair or replace any leaking containers.
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characteristics and dealt with acdimgly if spilled or relea®d. Antifreeze
consists of water and ethylene glydo Neither of the® ingedients
demonstratesazadouswade chaacterstics, howeverasa result of use, the
antifreeze may become hazardous based on metals or benzene content.

Sludge that accumulatesthe maintenancedtility floor drainscan contain
oil, greag, solvents and dit from routine opeations The hazadougnon-

hazadous naure of the dudge will detemine the applicable desal

regulations.

Truck Repair

Repair activites typically produce svera types of wage materals in
addition to theparts themselves (i.e., batteries, brake parts, etc.), including
oil, coolants and lvents Oil ragscan beconsidered ad'sd oil" wade.
Shop rags which are used to wipe up a hazardous (@asteaintthinner

may be a hazardous waste.

Spent leadkcid batteiesare exempt from regulation asa hazadouswage
provided they a recycled.Genegtorsof spent leadacid batteiesmay $ore
and/or tengport those baterieswithout waste activity notificationsor permits
as long as the bateries are ultimately reclamed. In some Stdes, a new
battery cannot be purchased without the return of a used battery.

Used tres are a sgnificant wate pioduced at tick maintenanceatilities
Old tires are not acceptableof landifll disposal unles they have been
shredded or quatered. Tires can be eturned b a cental locaton for
processingr recycling. Used tuuck tiresare usially retreadedor recycled.
Used tiesothemwisereadyto be srapped might be categaed ashazadous
waste.

Parts Washing

Parts waking ®lventsand esidual liquidssuch aspetioleum distilbtes,

mineral @irits, and naphtha arall conglered hazadouswades due to
ignitability. Filtersremoved fom pats whos unitsmay al® be hazatous
due to toxicity presence ofmetalsand/orbenzenepndignitability. Even
filters which ae not lazadous may ill not be acceptableof landiill

disposal due to hydrocarbon content.

Air emissionsoccur when the solvent is sprayed onto pats and when parts
are impopety drainedof solvent. Many air quality contol digrictsspecify
thatequipmentannotbe deggned ® asto provide a fne gray mig (which
leads to hgh evapomtion rteg and that pas mug be popety drained
beforeremovalfrom thewasher. For washers in which thesolvent bah is
always expo®d to the atmgshee (i.e,, wash tanks, the lid mus be kept
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closed whenever the tank is not in use.
Fueling Operations

Fueling opeations may result in fud ills or releases. Waste diesel fud
may be dazadouswagebecausits flas point mngesfrom 120°Ro 160°F
and becausit may contain concerationsof heavy metaland benzene in
excess ofregulatoy limits. Diesl fuel ills and eeass - both
underground and aboveaynd- are a sgnificantconcen in the tucking
industry in terms of stormwater run-off and land contamination.

IV.C.2. Truck Washing

Thewaste sreams generated by véhicle washing opeationsare variable. If
vehicles ae wasied oten,they entethewadhing opetion relatively clean,
and the wae waé water genaatedis cleaneithana wate sream geneted
from wasing vehiclesthatare wased only occaenally. The technology
usedto wash the vehicle will atsaffect thewade stream. For example jf
a two-step aciddetergent wah is used, acid orsdts will be found in the
waste fream that would not be @®nt if the vehicle wasteam cleaned.
Seasormand location can adsaffect the wate sream genetted,forexample,
vehicles in the ndheas often bing in heavy mud andad sit in the winter
months.

Vehicle wasing is a regulated maintenance actiyi underthe NPDES
program. Wastewater from vehicle washing and floor drain disharge is
considered indusal wage. The hazadousor nonhazadousnatue of the
wastewater determines the applicable disposal regulations.

IV.C.3. Tank Cleaning

The primay pollutant output from tak deaning opeations is wastewater
contaminated with tankesiduesand cleaningdautions. Specifc outputs
include spent cleaningltiids fugitive volatile oganic compound\{(OC)
emissionswatertreatmensystem sudgesand tankesidues Thequantities
of theseoutputsvary widely from facility to facility depending on the type
of caigoandcleaningmethods Forexamplean independemtwneropeitor
tank tiuck cleaning dcility serving alarge numberof different users will
generate wdswater containing many @& contaminantshan a bipper
operated facility serving trucks all carrying the same cargo.

Tank heels from a shipment of hazardous waste grietef.3 percentof
weight of the tank capacity continue to begulatedby RCRA ater the
discharge ofthe wage at a BDF. Under current regulation, the ug of
solvents to dirther rinsee out tankds not conglered treatment; however
certainState RCRA pograns regulate thes proceses more sringenty and
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should be contacted to determine if a treatment permit is required.
IV.C.4. Transport Operations

Transport opationshave the potentiab geneete three typeof wage: the
release orsill of a hazadous wage duing loading and unloading
operations; thepsll or release of vehicle fuids such asoil or antifreeze
during travel; and, mog sgnificant, the emissions generated during fud
combustion. As discussed above enginesegecially thog of heavy dity
trucks, genate svera forms of air pollution. Among commongbgances
released to thair fromtruck enginesare hydocaibons catbon monoxide,
oxides ofnitrogen,sulfur compoundsandpatticulatematter A de<ription
of each oftheg pdlutants follows, while moe information about PA
regulations governing emissions is provided in Section VII.

Hydrocarbons: Although hydrocarbon emissiaresnot problematicwhen

they leave the vehicle,some hydocabons react in the atmghee to

promote the drmation of photochemical mog. Ozone concerdition is

generally ued to measre the extent ofthis photochenical reaction.
Hydrocarbon emson sandadshave beeset to meetthe National Ambient
Air Quality Standard (NAAQS) for ozone.

Exhibit 11

Hydrocarbons Emission Sources
Hydrocarbons Emissions Source Percentage of Total
Emissions
Stationary Fuel Combustion 3.1%
Industrial Processes 13.3%
Passenger Cars - Gasoline Engine 17.8%
Light-Duty Trucks - Gasoline Engine 6.4%
Heavy-Duty Vehicles - Gasoline Engine 0.8%
Diesel Engine Vehicles 1.8%
Other 56.8%
Source: ATA

CarbonMonoxide:Carbon monoxideCO) isa bypoduct ofincompletduel
combustion. The chemical isa colorless, tageles, odoless gas that
displacesoxygenin the body. At high concentition inconfinedareas CO
can be injuiousto health. EPA has set a NAAQSand a vehicle ensson
standard for CO.
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Exhibit 12

Carbon Monoxide Emission Sources
Carbon Monoxide Emissions Source Percentage of Total
Emissions
Stationary Fuel Combustion 7.1%
Industrial Processes 5.7%
Passenger Cars - Gasoline Engine 44.0%
Light-Duty Trucks - Gasoline Engine 14.5%
Heavy-Duty Vehicles - Gasoline Engine 2.9%
Diesel Engine Vehicles 1.9%
Other 23.8%
Source: ATA

Nitrogen Oxides Emissions of nitrogen oxides(NO,) are a sgnificant
contributa to the ceation ofnitrogen dioxide,and ae ingedientsin the
formation ofsmog, although they plagnambiguousole in the poces; at
times NQ appear to promotesmog, while a othe timesthey seem toinhibit
smog in urban areas.

Exhibit 13
Nitrogen Oxides Emission Sources

Nitrogen Oxides Emissions Source Percentage of Total

Emissions
Stationary Fuel Combustion 50.6%
Industrial Processes 3.8%
Passenger Cars - Gasoline Engine 15.2%
Light-Duty Trucks - Gasoline Engine 4.9%
Heavy-Duty Vehicles - Gasoline Engine 0.8%
Diesel Engine Vehicles 11.4%
Other 13.2%
Source: ATA

Sulfur Gompounds Sulfur compound are oxides tha aggravate the
respiratory gstem and may caesespiratoly disca®. Very deng snog is
generallyattributedto the buildup oSO and parculatesduiing perodsof
little air movement. Motor vehiclesof all types including pasengercairs,
contribute only 4.2 percent of ambient sulfur compounds.
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Particulates: Péculatesare paticlesof solid materal that ae productsof
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incomplete combum®n, such asoot and iy ah. Smallpaticlesmayremain
suspended in thar for long perodsof time, while larger paticlesreturn to
the gound asdud. Sugpended pdicles caug reduced vigbility and
increased health hazifrom othercontaminant®y providing a sirfaceto
carry chemicals into human lungs.

Exhibit 14 summaizes the pollution outputfrom tho® opeationsin the
trucking industry discussed in this document.

Exhibit 14
Process Material Input/Pollutant Output from Trucking Operations

Air Emissions Process Wastes

Possible CFC and
VOC emissions

Activity Material Input

Truck Terminals and
Maintenance Facilities

Motor oil, brake fluid,
transmission fluid,
coolants, solvents, parts
cleaning solutions,
lubricants, truck cargo

Used oil, used
automotive fluids,
solvents, coolants,
used rags, used
cleaning solutions,
spilled or released
truck cargo

Vehicle Exterior VOC emissions

Washing

Detergent, caustic
solution, organic solventy,
steam

Oil and grease,
suspended solids,
detergents, pH,
metals

Residuals from VOC emissions
shipments, cleaning fluid$
- detergent, caustic
solution, organic solventq,

steam

Tank Cleaning Spent cleaning fluidg,
water treatment
system sludges, tanii

residues

Transport Operations | Gas and diesel fuels, Hydrocarbons, carbon| Used oil, used
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alternative fuels, motor
oil, brake fluid,
transmission fluid,

coolant, truck cargo

monoxide, oxides of
nitrogen, sulfur
compounds,
particulates

automotive fluids,
spilled or released
truck cargo
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V. PIPELINES

V.A. Characterization of Pipelines

V.A.1l. Industry Characterization

Oil Pipdines

Thehistory of oil and gas gpeines aslieyare usedadaybegins with the first
commaercial oil well, drilled in 1859. The first oil pipeine — 109miles long,
with a dameter of six inches — was &d from Bradford to Allentown,
Pemsylvania, in 1879. Since te late 1920s virtualy al oil ard gaspipelines
have beenwelded see| a depature from the ealy versons made fom
wrought iron. Although the first cross-country pipeine waslaid in 1930,
connecting Chicagq Minneapadis, ard ather cities,it was ot urtil World War
[1, with frequendisruptionsin coastl tankertraffic, thatlarge-scaé ppelnes
were laid connecting different regions of the cauntry. Inthe 1960slarger-
diameter pipeinesprovedtheir ecanomic adwantage wkena ine cansisting of
32,34,ard 36inchdiameterswashuilt from Housonto New Yok, ard a 40-
inch pipdine was constructed connecting Louisiana to lllinois. Discovery of
oil on Alaskas North Slope pecipitated the canstruction of the caurtry’s
largestpipeine, the 48inchdiameter Trars-AlaskarPipelne,or Alyeska Qil
and GasPipeline FundamentalsKennedy, 1994)

By 1994, U.S. interstate pipeine mileagetotaled neaty 410000 miles, of
which over 250000miles transported gas and over 158000 $ipped iquid ail
ard petroleum Natural gasisdeivered b U.S. consumers througha retwork
of 1.2 million miles of buried pipe and 429 urderground forage eServoirs
that are inked © more than 1,200 bcal gasdistribution comparies.

Throughout this section, distinctions are made between gas and oil pipdines.
Although the fundarerntal desgn ard puipose of these wo systens ae
similar, there are differences in their conveyance systems. Distinctions are
also made or productpipeinesard breakaut tanks which are defned below.

Crude ol mug undergo refining before it canbe used agproduct Orce dl is
punped fom the ground, it travels through pipesto a tank battery. Ore o
more tank batteries nay be installed in a single field, eachsewring a number
of individud wells. A typical tank battery contains aseparator to separateoll,
gas,ard watr; a fired heaerto breakwater/oil enulsions to promote removal
of water from the oil; and tanks for storing the oil until it is shipped as crude
oil by truck or, more commonly, by a gahering line canected b storage
tanks. From these énks, the al is moved through large daneter, long-
distarce turk lines o refineries o to other storage erminals.
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Trunk lines rely on punpsto initiate and mantain pipdine pressure at the
level required to overcome friction, chargesin elevation, or other pressue-
deceasng factors. Pumps ae required atthe beginning of the ine ard ae
spaced ang the ppelne o adequadly propelthe dl along.

GasPipdines

The purmose of gas-gahering and gas transmission pipdinesis smilar to that
of crudegathering ard crude turk lines, but operating canditions ard
equpmert are qute different. Gas ppeinesoperate at higher pressues than
do crudelines,ard use canpressasinstead d punps b force he gasalong.
Unlike al, gas does ot undemo refining, ard transmisson lines canect
directly to utility companies that distribute the gas to consumers via small,
metered pipdines. Gas is often treated in scrubbers or filt ers to ensure it is
“dry” prior to distribution.

Gas-well flowlines connect individud gas wells to field gas-treating and
processing fecilit ies or to branches of a larger gahering system. The gasis
processed a thetreating facilit y to removewater, sulfur, acid gases, hydrogen
sufide, or catbon dioxide. Most field gas pocessng plarts also remove
hydrocambon liquids fom the produced as seam From field processng
facilit ies, the dried, cleaned natural gas enters the gas transmission pipdine
system aralogous © the al trurk line system

ProductsPipelines

Onceoil isrefined, product pipeinestrarsport it to sorage ad distribution
terminals. Refined ail products include aubmotive ga®line, diesel, home
heaing alls, anmonia, ard ather liquids Other products pipeinestransport
liguefed petoleum gases (LPG) ard ratura gas liquids (NGL) from
processng plarts, where dl and gas are produced, to refineries awl
petrochemical plarts.

Breakout Tanks

Breakaut tanks ae almve giound tanks usedto relieve suiges n a hazadous
liquid pipeine systenrs a to receve and sore hazadous Iquid trarspated by
a ppeine for reinjecion ard cantinued tarspatation by the ppeine.

V.A.2. Industry Size and Geographic Distribution

Variation in facilit y counts occur across data sources dueto many factors,
including reporting ard defnition differences. This document does not
attempt to recancile thesedifferences,but rather reports the dat as heyare
maintained ty eachsaurce. The Bureauof the Cersus segegaes ecoomic
data dgpending on whether an establishment mantains a payroll. In the
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transportation indugry, many owners/operators are independent busnesses
with no employees, while others, including companiesinvolved with pipdines,
hire contracted enployees wio are reported urder other ertities’ payolls.
The following daa is available only for establishments with payrolls.

Indudry Siz
Accading to the Cemsus Bueau, the ppdine ndusty consists of
approximately 4,900 esablishmerts ard enploys neaty 170000 pele.
Exhibit 15 illustrates the facility sze distribution for the indugry based on
1992 US. Census Bureau dad.
Exhibit 15
Fadlity Size Distribution of Pipeline Industry*
I Industry SIC Total Employees Total Number of Employees per
z Code Facilities Facility
m CrudePetroleum 4612 10355 405 256
z Pipdines
Refined Petroleum 4613 5,578 358 156
:‘ Pipdines
U Pipdines, NEC** 4619 846 81 104
o Natural Gas 4922 12928 515 251
n Tramsmission
Natual Gas 4923 69,311 1,648 421
m Transmission and
> Distribution
(- Natural Gas Distribution 4924 65,239 1,734 376
: Mixed, Manufactured, or 4925 445 71 6.3
Liqudied Retroleun Gas
u Produdion and/or
m Distribution
q Gas and Other Sevices 4932 4,459 124 360
Combined
¢ Total 169,161 4936 343
(a8 Souce: Conpiled fromofficial 1992 satistics of the US. Bureau of the Censs
*Facilities with Payrolls only
m **Not Elsewhere Classified
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Geogrphic Didribution

State daa is available only for those facilities with payrolls, as discussed
alove. Becauselte Cemsus Bueau des rot segegat data for the retural
gassecbrscovered by thisprofile, State-by-Stateinformationisavailableonly
for ail pipdines. The oil pipdine indudry is anchored in the Southwest, with
Texas, Louisiara, ard Oklahoma accaurting for over one-third of all
reported establishments. Califo rnia, with 55 pipdine facilit ies, and Illinois,
with 41, have the next highest numbers of ail lines.

Exhibit 16 illustrates the number of oil pipdine establishments pa State as
recaded ly the US. Censusfor 1992.

Exhibit 16
Geographic Distribution of Oil Pipelines*

Souce: Conpiled from official 1987 satistics of the US.Bureau of the Censs
*Establishments with payroll only.

V.A.3. Economic Trends

Most gathering ard long-distance ppeinesinthe U.S. are ovned by pipeine
companes whose sde function is to operate a pipeine system Historicaly,
natural gas in the US. was puchased lg the ppeine canpary from the
producer trarspated to market, thenresdd to a local distribution compary.
Now, mostgas $sdd directy to thelocaldistribution compary the producer
ard pipeine canparies povide aly a trarspatation service. QOil, on the
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other hand, has traditiondly been transported in the U.S. via pipdine by a
shippe/owner, who is generaly arefiner as well (Kennedy).

Annual reports filed for 1994 wth the Federa Energy Regulatory
Commission (FERC) show that both natural-gas ard petoleum liquids
pipeine camparies increagd their net incomes in 1994 depite dedining
operating figures The angoing shift of natural gas pipeinesto primarily
trarspatation providers was eflected ty anincreasen volumes o gasmoved
for others while volumes sold declined. Liquids pipdines moved nearly the
same number of barrelsin 1994 asn 1993,but showedanincrea® in barrel-
miles, a measure of heightened efficiencies (Oil and Gas Journal, November
1995)

The reaty 410000 miles of pipdine in the U.S. in 1994 represents a 2.2
percert, 9,000 mile, decline from the previous year. All pipdine mileage
operated © move natural gasininterstate servicedecinedneaty 4,000miles,
while mileage used in ddiveries of peroleum liquids fell more than 5,000
miles. Transmission pipdine mileageshowed little changefrom1993 © 1994.
Trarsmissbn mileage acaonted for 77.5 percert of al natural gasmileage
reported © FERC. The nore than 128000 miles of crude oil and produd
trunk lines epresemed nmore than80 percert of all liquids mleage perated.

Natural gas companies have completed the shift frombeing maketersto being
trarspaters that began when the FERC kegan implementing a seies d
regulatory orders that increased diciercy ard heightened campeition by
eshblishing openaccessrarspatation. This alowed tradtional pipeine
cugomers to buy gasfrom other sellers ard have the ppelnes provide
tramsportation only. A final piece d regulatory restructuring occurred in 1992
with the releag o FERC Order 636, requiring pipeinesto offer gassales,
tramsportation, ard dorage srvices separately. In 1994, gas pipelne
companes noved neaty 20 imes as mchgas br other comparies as hey
sdd from their own systens. Exhibit 17 denonstrates te relationshp
betweenpipeines, marketers, produces, ard uses d natural gas.
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Exhibit 17
Natural Gas Delivery Infradructure
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U.S.crude ol ard productoil trurk linetraffic ako increagd n 1994. Crude
oil traffic increased ¥ 33 percert, while producttraffic saw a radestrise d
neaty three pecert.

A solid measure of the profitabilit y of oil and natural gas pipdine companies
is the portion of operating income that is net income  For liquid pipeline
companies in 1994, income asa pation of operating revenueswas 295
percert, up rom 254 percert in 1993. Income asa pation of revenuesfor
natural gas conparies was 1483 pecert, a narked increase rfom the 91
percert level reported n 1993.

Available information conceming future construction for the gas eine
indugry indicates adow growth rate. Based on filin gs during the 12 months
erding June 30, 1995, 725 rew miles of land pipdine were proposed, and
neaty 78000 rorsepaverof new or addtional compression were appled for.

Theworld oil price the average cas of imported crude al for U.S. refiners)
is not expeced © move dgnificartly in 1996 fom its curent level of
appoximately $16 perarrel. Degite the continuedrise in world oil dermand
over the forecastpeiiod, expeced b exceedone millio n barrels per day per
year, world ol producion capady increases stuld accommodate the
derand growth in a kelanced nanner, keepng average pices Elatively flat.

V.B. Operations in the Pipeline Industry

Gas and oil pipelines are essentially similar, with the greatest operational
difference resulting from the varying needsof trarsporting gasversusliquid.
Oil pipelinesrequire punpsto propeltheir liquid conterts, while gaslinesrely
on compression to force he resource throughthe ppe. In both punp ard
compressa stations, corrosion of piping ard vesses must be monitored
constantly to prevert failure.

Most pipdines fal into three groups gathering, trunk/transmission, or
distribution. Onetypeof gathering pipdineis flowlines. FHowlines are small-
diameter pipelnes tat are owvned by the producerard cannectindividualoil
or gaswells to central treatment, sorage, or processing facilit ies in the field.
Another gathering system made up of larger-diameter lines, normally owned
by apipeine compary rather thananoil or gas poducer connectsthesefield
facilit ies to the large-diameter, long-distance trurk or transmission line. In
same casesindividualwels are connecteddirecty to the ppelne canpary’s
gatering system Crude tunk lines move oil from produchg arasto
refineries for processing. Gas trangmission lines carry naturd gas from
produdng areas and treatment/processing facilit ies to city utility companies
ard other cugomers. Through distribution networks of small pipeinesard
metering fecilities, utilit ies distribute natural gas to commercial, residential,
ard indudrial users.
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Refined liquidsard products, suchasga®line, kerosene, fuelail, ard jet fuel
are transported thousands of miles throughout the U.S. in produd pipdines.
Efficiert long distarce rarspat by pipeinerequires highoperating pressues,
typicaly 500-1200 ps Liquefedpetoleumgases suchs popare, butane,
ard their mixtures, are usialy liquidsunder normal line gperating pressures,
sothe ppeines tarspating themare chssified asiljuid lines. Pump stations
are reeded a liquid lines atline friction, ard ekvation charges. Storage
structures such astank farms for liquidsard, increasngly, underground salt
cawems for propare, are abko used as Wifers in tramsmisson nework
operationsard to distribution paints of contact Common pipeineoperations
are dscussed blow.

V.B.1. Pigging

Pipeine pgs are ued r multiple pumposes in both liquid ard netural gas
pipeines. A mechanical pig cansists of a seelbody with rubber or plasic
cups attached  sealaganst the inside d the ppeline ard to alow pressue
to movethe pig throughthe line. Brustes am scepersare atached b the pig
to facilit ate cleaning or other functions. Pigsand spheresare forced through
the ppeine by the pressure of the flowing fluid.

Mecharical pigs rave tradtionally beenused ¢ cleanor segegat fluids
within liquid pipeines Mechanical pigsare nost often used n gaspipeines
to clean the ine am maintain maximum efficiercy. Downstream of
compressor dations, lubricating oil from the compressors needs to be
removed from the gadines Onthe intake sde d both compressor ard punp
stations, cleanng pigs ae usedto prevert urwarted naterials from
contamnating the punps a compressas. Recertly, the use 6 pigs les
increased as ghisticated nstrumentsare usedo monitor pipeline caditions
ard deectpatential problems.

Large anounts d delris canbe removed by a pg run over a bng distarce.
For exanple, assure a pg is run in a 24inch diameter pipeine that is 100
miles long and removes 0.016 inches of wax material from the wal of the
pipdine. After 100 miles, the pig would be pusing aplug of wax about
1450 feetlong (Kemedy). Seweral sweepsby the pg may be required to
effectvely cleanthe ine. Both brushard scieperpigs cantain holes thatallow
fluid to bypass the pg, preverting buildupsin front of the machine that could
cau® pluggng.

V.B.2. Pipeline Leaks
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Pipeine leaks a& cansidered ether small, medium, or large. Small leaks ag
below the limits of current computational pipdine monitoring leak detection
capabilities. They can be detected with chemical sensing cables or by finding
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small pools of leaking productor dead egetation on the ppelne right of way.
They result from small, stable fractures or small corrosion holes that result in
leak etes usudy less hanone pecert of flow. Many vendor- ard campary-
deweloped sgtens candeectleaksassmall as 01 pecert flow infield tests,
but pipdine operators are not counting on this capabilit y and are continuing
withvisualinspecions (US DOT/RSPAVolpe Genter1995) Smrall leakscan
stay small ard goumoticed br weeks.

Mediumleaksare deectade with sameinferential leak de¢cionmethods,but
are not large enoughto cause aloss of working line pressure. Spill rates as
highas100 lbls perhour have gone undeteciedfor up to a dayon large ines
without the use bsgphisticated deéction systens. Mediumleaks ae caused
by fractures hatremain narrow ard by worngaskes ard valve sempackngs.

Largeleaksresult in arapid loss of working line pressure, whichwill generate
analamto the dspather, evenwithout a eak de¢cion system(LDS). They
are causedthird paty danage aml by unstale fractures hat cangrow
many feetin length. Many high cabon seek used kefore 1'970 ae pione o
unstalde fracture. Hydrogengas,gererated by cahodic protecion systens
with excessvely high voltage,ard hydrogensufide, found in saur crude al,
canmake skeelbrittle ard nore prone t suchfractures.

Improverrerts in materials, construction technologies, ard inspecion ard
monitoring techiqueshave reduced he inciderce d danmageto pipeines In
Westem Europe, for example, gasleakshave dropped ly 30 pecert in the
pag 20 years, degite anagng pipeine ystem

V.B.3. Pipdline Inspections

More than half of the gas transmission pipdine capecity in the U.S. will be
over 40 yeass old by the year2000. It is becaming increasngly important to
guarantee he stuctural integrity of these ppeines trough structural
monitoring and periodic inspections. In addition, pipdinesin unstable terrain
must be monitored ushng gedechicalinstruments suchas nclinometers ard
pezaneters, as wdlasby directmeasuenert of pipeine debrmations, using
strain gauges Over the pas 50 years, methods for performing these tasks
have steadily improved.

Leak degecion methods nay be divided nto two cakegaies, direct ard
inferential. Direct mehods detect leaking commodity outside the pipdine.
Inferential methodsdeduce adak ly measuing ard camparing the amount of
product moving throughvarious points on a Ine.
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Traditionally, pipdineshave beeninspected visudly by walking dong this line
or parolling the pipdineroute fromthe ar. Today, leak detection habecome
more thorough in pat to meet environmental and safety regulations. A
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thoroughinspection program requires both systematic periodic controls (e.g.,
parolling the line or cathodic protection measurements) and specific
occasonal controls (e.g., in-line inspecion or hydrostatic retesting).
Inspecion programs must addess he reeds 6 the ppeine, requiring a
detailed knowledge d construction characteristics, pastard presenm sewvice
conditions, the local ervironmert, ard meintenance hstory. Factors
influercing the rate of detection include he type d fluid, the accuacy of
measumng systens, line ske, pipe thickness,length of the lne, aralytical
equpmert, ard the expelierce d the pesonnel involved.

One successful inspection technology is the instrument internal inspection
device, commonly referred to as te snart pig. Growing out of ealier
technology (mechancalpigs useddr cleanng), smart pigscary deection ard
logging took that store daa on the sate of the pipdine including data on
metal loss, pits, gouges ard derts while moving throughthe ppelne g/stem
The snart pig is launched fom a pg launcher (a spuroff the mainline), run
throughthe ppeline sgmert, trapped,ard removed from the ppeine. The
datais thendownloaded fom the sart pig dat storage uiit ard aralyzed.

The snart pig technology is based o the use 6 a shgle “sersar,” called
magnetic flux leakagepr MFL. MFL pigscandetectmetal loss,usualy the
result of corrosion. Based on limited daa, smart pigs are able to detect
appioximately 60 pecert of pipedefects. Theycamot deectsresscorrosion
cracking, longitudinal cracks small defects, or gougesard derts caugd by
excawation danage. An energing techmology caled ukrasonic sersor
technology candetectsmaller cracks ad dekcts. Howewer, sersors curently
require liquid to seve as a cotact betweenthe sesor ard the material being
inspeced. Research is undemway to dewelop ukrasaic sersors that can
function in a dry natural gas pipdine. One of the maost difficult inspection
hurdlesis the many miles of pipesthat cannot be inspected usng pigs Design
constraints suchas ntrusive valves,varying pipe dameters, ard shamp turns
make internal pipe inspection diffic ult.

Another inspecton practce sto measue the anount of pressue ard volume
ina ppelne. Thisis donethroughmetering. Metering measues he anourt
of flow inard out of a ppelne segrart. Thisappoachiseffective using both
simple ard camplex leak de¢cion systens. The deection of srall leaks can
beerhanced ly sgphisticated nstrumentation ard the useof computermodek.

Natura gas ppeines canbe ingpected Pr leaks wih surfacesanpling
instruments by the flanme-ionization principle. These urnisare made up ¢ a
sampling probe with a punp to draw an aimospheric sample to a detection
cel. Inthe cel, the sample ervelopsasmal hydrogenflame ard cabon ions
flow to a cdlector plate, causng animbalarnce n the circuit that defecis the
indicaing meter. Because @ural gas wajhs less han air, it rises o the
ground suface astiprogresses through the atmosptere. Leaks m liquid

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

Secbr Notebook Project 46 Sepenber 1997




Ground Trangortation | ndustry Pipelines

natural gas ppeines ae ot as easy deecied, ard the sal around the line
must be tested r constituerts like piopare am butane. Exhibit 18 slows
same of the practices useda monitor pipeines aul the types ¢ danagethey
canreveal
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Exhibit 18
M ethods of Monitoring Pipelines
R-O-W CORROSION IN-LINE BELLH OLES TESTS
PATROL CONTROL INSPECTION
PRACTI CES L £ 21 s 8l g c
Bl 5| ElelaelelzB|al s | Se
o 2| gl eSS E S|l sk | w2 | E%
CONDITIONS 2l & IS |5 |32|=5|8& ¥ § g £ =) 3
OUTSIDE FORCES
h 3rd party damage X X X X X
z Earth movements X X X]| X
METAL LO SS
m External caro sion X X X X X
z Internal carro sion X X I X
: Gouges X X X
u GAS LEAKAGE X X X
o COATING X X X
a CRACK S
Seam weld X X X
(T8} | Girth weid X X X
> Stress coro sion X X
| __ | | Fatigue X
: Selective carosion X X X
U. GEOMETRY
“ Ovality , buckles X X X
< Obstructions, dents X
Ovality, wrinkles X X X
{ Bend radius X\| X
n Pipeline movement X
m METALLURG |CAL
Inclusions X X X
m Hard spots X X X
: Laminations X

Source Natural Gas Technobgies, 1993.
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V.B.4. Glycol Dehydration Units

Glycol detydration units ae canmonly used © remove water vapor from
natural gas Glycol delydraton of natural gas sreams helps prevent
corrosion ard the formation of hydratesin pipelines Up to 40000 gicol
dehydration units may be operating in the U.S. Approximately 17 © 18
trilio n cubic feet pe year of natural gas is currently dehydrated in North
America, with a large faction of that anmount being treatd n the Unted
States.

During thewater removal processthe glycol picks up a@her compoundsfrom
the natural gas hat canbecame part of wase steans. The nost significart
issue is ar emissions from the reboiler Hill vent. Increasing regulatory
pressue has mede enmssbns o benzere, toluere, ethylberzene the xylene
isomers (BTEX), and volatile organic compounds (VOC) from the reboiler
still vent of glycol dehydration units a mgor concern of the natural gas
indudry.

Varying anounts o water acconpary the producton of natura gas,
depemling on the temperature ard pressue of the gas ad the age dthe field.
In addition to the produced water, most natural gas is saturated with water
vapor atthe production temperature ard pressue. The waer vapor contert
of saurated natural gas carbe estmated given the temperature and pressue
of the gas For exanple, at 800 psig and 80°F, naural gas may contain &
much as 38 pounds of water pe million sandard cubic feet (MMSCF). In
addtion, saur natural gas (.e., gas cotaining sgnificart concertrations of
hydrogen sulfide and carbon dioxide) will have a higher water content than
sweetgas.

Asthe pressue ard temperature vary in the gas peine, water cancombine
with the retural gas nolecuks (e.g., methare, ethane, ard propare) to form
solid hydrates that can block or plug a pipdine. Hydrates are crystaline
structures canposed prmarily of water ard hydrocarbons; methare canform
hydrate cels with up © 136 nolecuks of water. Hydrates may alo
incorporate other gasesuchas lydrogensufide, anmonia, catbon dioxide,
aceylere, ard bromine into their structure.

Initially, small hydrate crystals will form in the flowing gas when free liquid
water is presem atthe piopertemperature ard pressue. Thesesmall crystals
become condensation nuclel, and, as they collid e and stick together, larger
crystals areformed. They will also accunulate on obstructionssuchas \aves,
orifice meters, or sharp objects where pressue ard flow rate charges acur.
Evertualy, these cystals cangrow to became asdid block of hydratesthat
cancompletely close df a ppeine a other equpmert at high pressue.
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Water alsoincreaseshe corrosivity of the acid gasesn the retural gas.Upon
cooling, water may condense in the pipdine and cause dug flow, resulting in
increased muelne carosion, erosion, ard pressue drop.

To prevent the formation of hydrates a pipdine pressures and to limit
corrosion, natural gas must be dehydrated before it is sent to the pipdine. In
the US.,, the typical pipeine speciicaton for the wakr contert of the gass
7 I/MMSCEF of natural gas.

V.C. Pollution Outputs and Causes of Pipeline Leaks

Unlike the other padlution output sections in the document, this section
reflects the importance d deermining the cause®f pipelne ruptures,rather
thanfocusng on the maerial released. By ddinition, maost palution outputs
assaiated wih pipeines ae the dal ard gas esources ad products that the
pipeinesconvey.

The Federally- regulated pipdine system has consistently improved its safety
record over the last 25 years. However, there are ill about 20 lage (1,000
barrels or more) spills onthe DOT’ s Offic e of Pipdine Safety (OPS) regulated
liguidslineseachyear(US DOT/RSPA/VolpeCerter 1995) Betweenl1988
ard 1994 the OFSreceved 1401 eports of hazadousliquid sills on U.S.
pipdines in which operators claimed a total of 1.2 million barrels of lost
productard $220millio nin property damage, as well as anumber of injuries
and faalities.

Large crude and other viscous produd spills are difficult and expensive to
cleanup. Lighter products, suchasga®line ar highly volatile liquidspose
less d a ckarup pioblem, but the risk o fire ard explosion is significant
Much of the improvement in the ppeine saéty recad over the last 25 years
has resuted fom techical dewelopmerts such as hose in pipeine
componerts, construction, inspection, ard carrosion control.

V.C.1. Pipeline Failures

According to the DOT, for gas pipdines, 40 pecent of leak/spill incidentsare
dueto outside orce a third-parity danmage; 21 pecert are dueto corrosion;
16percert to material construction defects, ard 23 b operational causes For
oil pipelines, only 18 pecert of inciderts ae due o outside force a third-
paty darege; 20 pecert due b corrosion, 16 percert due b material
construction dekct ard 45 pecert to operationa inciderts US DOT
National Pipdine Safety Summit 1994, Data prepaed ly the NJIngtitute o
Techology). Exhibits 19 am 20 povide nore spectic breakdavns of the
causes bpipeineleakdor hazadous iquid pipeines anl retural gas ppeines
as wel as a beakdavn of the resuking danage.
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Exhibit 19
HazardousLiquid Pipeline Incident Summary by Cause -1994
Cause Number of Percert of Property Percert of Deaths Injuries
Incidents Total Damage Total

Internal 9 3.69 $282000 050 0 0
External 38 1557 $1833043 325 0 0
Defective 21 8.61 $4,320680 7.65 0 0
Incorrect 8 3.28 $15600 0.03 0 0
Defective 11 451 $2,154000 3.82 0 0
Outside 57 2336 $35593513 63.05 0 1,853
Malf.. of 22 9.02 $1,159517 2.05 0 1
Other 78 3197 $11095251 1965 1 4

Total 244 100 $56453604 100 1 1,858

Soure: DOT Office of Rpeline Safety]1995.

Exhibit 20
Natural GasPipeline Incident Summary by Caus -1994
Cause Number Percert of Property Percert of Deaths Injuries
of Total Damage Total
Incidents Incidents Damages
Internal 20 250 $2632812 583 0 0
External 13 1625 $2028835 449 0 1
Damagefrom 23 28.75 $32,127680 7113 0 16
Construdion/ 9 1125 $342647 0.76 0 2
Other 15 1875 $8038319 178 0 0
Total 80 100 $45170293 100 0 19

Soure: DOT Office of Rpeline Safety]1995.
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V.C.2. Glycol Dehydration - Inlet Separator

Theinlet separator removes liquid water, heavy hydrocarbons, brine solution,
ard paticulate metter suchas sad, pipeine scale, ard rust, or iron sufide
from the incoming natural gas. The vessdl is typically sized on the basis of
operating pressure ard gasthroughput to ersure that adequag separation
occurs ard carryover is preverted. The liquid level must be regulated o
checkedregularly sothat plugs @ upses$ donot resulk in caryover, one way
to do this is to install a high-liquid-level shutdown. The liquid drain line
should be protected fom freezng; if this line is frozen or plugged,the
separator will not remove any liquids A migt diminator in the top of the
sepaator is usualy sufficiert to reduce @ prevert the caryover of liquid
droplets ard patticulate matter, athougha filter may be required if aelosols
or compressa oils are presen in the gas seam

Theinlet separator is considered by many to be the most important pat of a
glycol unit, because a ppeilly desgned nlet sepastor candiminate many
downstreamproblems. If the inlet separator isundersizedor poorly desgned,
contaminarts may be cariedoverinto the alsorber, resuking in the following
problems in downstreamequpmert:

. Free Iquid waker may erter the absorber ard overload the glycol in
the alsorber, which may prevert the gasrom being dried to pipeine
spediicaions.

. Hydrocarbon contanination of the glycol may cause daming.

. Heaw hydrocaons may foul the heat excharge sufaces m the
reboiler, resulting in poor heat transfer, localized thermd degradaion
of the glycol, inadequag glycol regereration, ard ewertual fire tube
failures.

. Sodiumchoride aml catiumchoride nay erter the system Sodium
chloride dten precpitates inthereboiler, cakiumchoride pecpitates
in the cddest portions of the sygtem suchas te alsarber. Salt
contamnation may ultimately necessate replacenert of the glycol.

V.C.3. Breakout Tank Leakage

Leaking albve gound sorage anks pcse seera environmental problems.
First, leakng alove goound tanks cansefously contamnate gioundwater,
often making it impossible to ever return the groundwater to drinking water
stardards. Groundwater is a sairce d drinking water for over haf the
country; in rural areas nealy all residerts drink water from groundwater
wells. Pipdine-related facilit iesarefrequently located in populated areas that
may rely ongroundwater for drinking. Leakngtanks camalsopaose feath ard
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fire hazads © neaby buildings a infrastuctures suchas sewes; since
gaseais canponerts canmigrate into these enlosed aeas ad cancertrate
to toxic or combudible levels.
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VI. POLLUTION PREVENTION /WASTE MINIMIZATION

VI.A. Introduction

The best way to reduce pdiution is to prevert it in the first place. Some
comparnies have creaively implemented pdlution prevertion techiques bat
improve efficiency and increase profits while a the same time minimizing
ervironmental impacs. This canbe done in many ways, suchas educing
material inputs, re-engineering processes to reuse by-produds, improving
managenent practices,ard enploying sulstitution of toxic chemicalk. Some
smaller facilit ies are able to actudly get below regulatory thresholds just by
reducing pdlutant releagsthroughaggessive pollution prevertion padlicies.

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

In order to ercourage hese appactes, this secton provides Imth gereral
ard campary-speciic desciptionsof padlution prevertion acivities thathave
beenimplemented wihin the ptarmaceuical industy. While the list is not
exhaustve, it does povide cae information that canbe usedas he sarting
point for facilities interested in beginning their own palution prevention
projects. Whenpossble, this secton providesinformation from realacivities
that canbe, or are keing, implemented ty thissecbr -- including a dscussn
of asseiated casts, time frames, ard expeced rates o return. This secton
provides summary information from activities that may be, or are being
implemented ly this secor. Please nte that the actvities described in this
section do not necessarily apply to dl facilities that fall within this sector.
Facilit y-specific conditions must be carefully considered when pdlution
prevertion options ae ewaluaied, ard the full impacs of the charge nustbe
examned b deermine row eachoption affects air, land ard water padlutant
releases.

VI.B. Rail Transportation

VI.B.1. Water Discharge

At locomotive mantenance facilit ies, diminating water from the clean up
processes may enable a facility to seal off the floor drains and attain zero
discharge. Spert sdverts ard deanng sdutions ae dten toxic ard/or
hazadousand should be dispased d in anernvironmertally sae manner rather
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thanby pouring theminto the sbrm drain or wase waer line. If hazadous
cleanng agems (e.g., sdvers) are usel, care should be taken to wear
protectve saéty gearard follow good housekeepig practces €.g., clear
labeling of al chemicals and wastes to avoid misuse and patential injury or
contamination).

If a discharge is going to a wastewater treatment facility, it should be
pretreaed. Pretreament mears reducng the anount of pdlutants in a
discharge lefore it proceeds ¢ a municipal wasewater treament plart. If
wase watr is dischaged drecty or indirecty (i.e., via pecolation or
injection wells) into astream, afacilit y must obtain and comply with the terms
of anNPDES or State pemit.

When disposing of wastewater, the following activities will fo ster pollution
prevertion:

. If a municipd treatment plant is not available, or it will not accepthe
waske, route thewase 1 a tank or container for properaccunulation,
treamment, and dispcsal.

. Keep wasewaer from sewice lays out of storm drains by
constructing berms around hazadous naterial storage aeas 6 keep
spills from leaving the storage area.

. Do not discharge ndudrial wagsesto septic systerns, drain fields dry
wells, cesspools, pits, or separate sorm drains or sewers. Facilities
that use hese ypesof dispasal systens may be in violation of Federa,
State, or local requirements.

. If there is a floor drain in the facility, it should be plumbed to an
oil/'water separator or gppropriate wastewater treatment facilit y.

. Altematives to water cleanng include ecycled sdverts in self
contained sdvert sinks. Dry cleanng caninclude ceanng by wire
brush or bake oven.

Waste minimization in equipment cleaning may be achieved by reduang the
anmount of water used o cleanlargeequpmert. A reduction in water usage
will trandate into aredudion in the volumes of generated waste waters.

Axle protecive coatings canbe removed with 140 ®lvert or asimilar non-
hazadous a aqueais sdvert to awid hazadouswase gemration. The use
of hazadous ckanng canpounds n outdoor large equipmert clearing can
also be awided by ushg a degrgert/water mixture or steam In these
processesyasewaters mustbe chameled propetly for treaiment or dispcsal.
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V1.B.2 Oil

For small cleanng operations, it is possbleto switchfrom hazadous agaric-

based b non-hazadous aqueas-based stverts. Thiswill r educetheamourt

of hazadous wasggererated from cleanng operations. Solvert recycling can
also decease bhzadous wase pioducion from small patts ckeanng.

Spent solvents can be cleaned and recycled with asolvent still. Spent solvent,
if hazadous, must be treatd and dispesed d as lazadous wase, urless
recycled piopely. Solverts should not be poured davn sewerdrains, mixed
with used d, or stored n open containers that alow them to evapaate.
Cettain aqueais pats waslers canuse detrgertsinstead ¢ sdverts.

Most facilitiesin therail indudry recycleused oil. Recycling used ail requires
equpmert like a dip table with a used o collection bucketto cdlect ol
dripping df patts. Drip pars canbe placed uder locomotive or rail cars
awaiting reparsin case they are leaking fluids Some facilit ies use absorbent
materials (e.g., pigmet) to catch drips or spills during activities where oil drips
might occur. One facility has established a reuse system for its waste oil:
waste ail is transported to another facility where it is used for fuel. This
method decreased disposal and heating costs while redudng landfill w aste
loads Used ail burning of this nature has pemitting implications tha a
facility needsto follow. Used ail burning can aso occur in on-site space
heaters urder cettain circumstarces. Recyling used d by sering it to a
commercial recycling facilit y saves money and protects the environment. To
ercourage ecycling, the pulticaion "How To Set Up A Local Program To
Recycle UsedOil" is available atno cost from the RCRA/Supafund Hatline
at 1-8004249346 o 1-7034129810.

Another pollution prevention dternative some railr oads have initiated is the
use of retention tanks on locomotives. Locomotive retention tanks catch
leakng all fromthe emgine compaitmert. Thetanks ae sulsequenly drained
to an gppropriate waste treatment facility during routine mantenance and
servicing.

Spert petroleumbased fuids aml sdids slould be sert to a recycling certer
whereverpossble. Solvertsthatare hazardous wase nmustnot be mixed wih
used dl, or, under RCRAregulations, the ertire mixture may be considered
hazadous wase. Non-listed hazadouswases carbe mixed wih wase al,
ard as bng as he resuking mixture is not hazadous, canbe handled aswase
oil. All used drip pans and containers should be properly labeled.

A Material Safety Data Shees (MSDS) logbook should be keptin a cerral
location ard be eadly accesdile duing anenergercy. Along with MSDS's,
an energercy respase plan stould posted atal times ard eachenployee
should know where it is ard what procedues ae included n it. All
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enployees shuld be awae o ard urderstand the piopetties an paential
adwerse efects d the neterials they handle.

Facilities should condud audits of the spill possibilities a their facilit ies.
Spills can beavoided by determining those locations and stuaions where spill
ewerts are likely to take phce ad meking enployeesawae o them Some
facilit ies have posted signs at lik ely spill locations or conduded training with
their employees on spill awareness and preparedness. In addition, MSDS
sheet canbe certralizedfor easyaccessn case ba sl event. A folder or
bindercanbe used ér this purpose anl stould be maintainedby a desynated
MSDS cdllection person.

V1.B.3. Wage from Maintenance and Repair Operations

Batteriesmay berecycledthroughsuppiers. Bateries slould be stored nhan
openrack a in awater tight, secawdaly containmert arealike a concrete bin
with seaér on the floor ard wals. Batteries slould be inspeced r leaks
ard/or cracksas hey are receved atthe fadlity. Acid residuefrom cracked
or leaking hetteries s likely to be hazadous wase urderRCRAbecausetiis
likely to denonstrate the characteristic of corrosivity, ard may contain lead
ard other metals. Mary wase letteries nust therefore be handled as
hazadous wase. Lead adi betteries ae rot consdered a lazadous wasg
as bng as hey are recycled Facilities have many battery dispcsal options:
recycling on ste, recycling through a local rail facility, recycling througha
supplier, or direct disposal. Facilit ies should explore dl optionsto find one
that is right for the facility. In general, recycling batteries may reduce the
amount of hazadous wase stored ata fadlity, and thus the facility's
responsibilities under RCRA. The following best management pracices ae
recanmended wlensating used ktteries:

. Palletize anl label them by battery type €.9., lead adl, nickel, ard

cadmium)
. Protectthemfrom the weaher with a tarp, roof, or other mears
. Store themin anopenrack a in a wagr tight secandary containmert

unit to prevert leaks
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. Inspectard document themfor cracks ad leaks azhey come in to
your sorage pogram. If a kettery is dropped,treatit asif it is
cracked

. Avoid skin contact with leaking or danmaged latteries

. Neutralize acid spills and dispose of the resulting waste as hazadous

if it ill exhibits a characteristic of a hazadous wase.
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V1.B.4. Paint

Coolarts for locomotives ae ot glycol based, but are a ritrate-based
corrosion inhibitor inwater. These ype d wase colarts canbe dispcsed D
most POTWSs. Thoughmuchof the actvities assoiated wih vehicles tkes
place abff-site sewvice certers, same maintenance s performed on this type
of equpmert, where coolarts from maintenance \ehicles aul fleetvehicles
should be cdlected anl recycled am not mixed wih locomotive coolart.
Solvents containing dhlorinated hydrocarbons should be stored in separate
containers ard dispcsed d propely. When passble, coolart should be
discharged wlenthe locomotive has sbpped ad is at a location where the
coolart canbe collected aml managed. Locomotive operators should be
familiar with the spill reporting requirements of the States in which they
operate, ard actaccadingly whena clart discharge kes pace.

Metal sciap from old machne pats that is likely to be contanmnated wih oil
(e.g., whed truing scrap), should be stored under a roof or covered with
tarpauln to protectit from the eemerts. This scrap metal should ako be
protected from rain water to eiminate the patential of contaminated runoff.
Metal sciap canbe recycled f sated am propeily stored. Labeled recycling
containers canbe placed apund the slop for easyaccess ahlater sating.

Liquid drum containers, if sored aitdoors, should be in a kerm ard on a
pawed impemeable surface @ in a secadary containmert unt to prevert
spills from running into water bodies.

Metal filings from pats mechining should be collected and recycled if
possible. In no case should the filings be dlowed to fall into a sorm drain.

To reduce be anount of wases ceaed ly panting operations, al pant
should be usedurtil containers are canpletely enpty. "Empty" containers of
latex paint may be dispcsed d as stid wase. Used catainers of hazadous
sulstances nay need b be dispcsed d as lazadous wases, if they are rot
completely empty. To prevent environmental problems it is possible to
switchfrom hazardousorgaric-based b non-hazadous aqueas-based paits.
Also, pant may be purchased m recyclade ard/or returnalde containers to
reduce dspcsal costs.

V1.B.5. Fudling

Self-locking fuding nazzles minimize the risk of both fud spillage and air
pollution by ersuiing a secu sealbetweenthe fuel saurce aml tank. During
locomative fueling, personnel should look for fuel drippage and spillage.
Catchment pans on ether sde of and between the rails will collect fuel spills
ard prevert sal contamnation. These passhould be drained to anoil-water
sepaator or retention tank. These pas can be cleared perodicaly by
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VI1.C. Trucking

railroad pewsonnel to remove fuel delyis ard accunulated wases br proper
disposal. In case of a gill, facilities should keep the following on hand:
absorbent booms, pads or blanketsto help contain spills and soak up pooling
liquid; rubber glovesard boots; ard a $iovel.

VI.C.1. Truck Terminal and Maintenance Fadlities

Trucksrequire regular changing of fluids including oil, coolart, ard cthers.

To minimize keleasesd the ervironment, these luids stould be drained ard

replaced mareas wiere there ae ro connecionsto storm drains or municipal

sawers. Minor sills should be cleaned prior to reaching drains. Used fuids
should be cdlected aml sbred n sepaate containers. Automotive fluids can
often be recycled. For exanple, brake fuid, trarsmssbn gear ard gearoil

arerecyclade. Someliquidsare aldeto be legaly mixed wih used rotor oil

which, in turn, canbe reclaimed.

During the process of engine and parts cleaning, ills of fluidsare likely to
occur. The*“dry shop” principle encourages sills to be cleaned immediately,
without waiting for the spilled fluidsto evaporateinto the air, be transmitted
to land, or to contaminat aher sufaces. The following tecmiques lelp
prevent spills from happening:

. Collect leaking or dripping fluids in desgnated dip pars or
containers. Keep dl fluids sepaated sothat they may be propery
recycled.

. Keep a dagnated dip panunder the truck whle unclipping hoses,
unscrewing filters, or removing other paits. The diip panpreverts
spkttering of fluids am keeps cémcak from peretrating the slop
floor or outside aea wlere the maintenance b taking place.

. Immediately trarsfer used luids © proper containers. Newer leawe
drip pansor other open containers unattended.

Radator fluids ae dten accepsble o artifreeze ecyclers. This includes
fluidsused © flush out radiators during cleanng. Reusng the flushing fluid
minimizes was dscharges. If alicersedrecycler doesnot acceptthe spen
flushng fluids, consder charging to arother brard of fluid that can be
recycled.

If the mantenance facility services air conditioners, special equipment must
be used o cdlectthe Freon or other refrigerart becausetiis not pemissble
to vent the refrigerart to the amosplere. Rewsing the refrigerart on site is
less catly thanserding the refrigerart to anoff site recycler.
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V1.C.2. Vehicle Washing

Vehicle waslng has lecane amajor environmertal compliance ssue ér most
comparies that operate a feetof vehicles. Thefollowing pollution prevertion
activities will help ensure that a facility is addressing potential sources of
pollution:

. Wasewater discharge carbe preverted by dry washng vehicles usig
a clemcal cleanng ard waxng agem, rather than deergert ard
water. The diy wasing chemical is sorayed on ard wiped df with
rags No wade watr is gererated. Dry washing is labor intensive
ard creaes stid wase that must be dispased d propertly.

. Wase water canbe contained by washing at a bw point of the
facilit y, blocking drains from the facilit y using a containment dike or
blarket, or washng on a huilt-in or a patalde containmert pad.

. Wasewater canbedispcsed d by evapaation from the containment
area, or by dischtarging the wasé wagr to a saitary sewersystem
(Prereatment of waste wash water generated from manud washing
before disposal to the sanitary sewer is not usudly required for vehicle
exterior (no undercariages oergines) washng. Permissbn mustbe
obtained fom the sewerdistrict before wase wash water can be
drained, punped,or vacuuned © a @nitary sewer connection.

VI1.C.3. Sormwater Pollution Prevention

Under the deanWater Act NPDES requirements, discussed in more detll
below, trudk mantenance facilities mug mantain a sormwater palution
prewvertion plan The following information is taken from Stomwater
Pollution Prevenion Plan for the Trucking hdugry, American Trucking
Associations, 1993.

An effective pdlution prevention planfor trucking facilit ies strives to prevent
pollution atthe sairce,beforeit ertersthe ervironmert. Thisisbestdone by
properly addressing the following potential sources of palution:
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. Undemground ard alove giound sbrage anks o petoleumfuel

. Drips spills, and releases from fueling operations

. Routine maintenance, including tire, battery, fluids ard ol charges
. Containers o artifreeze sdverts, used d, ard other liquid wases

Secbr Notebook Project 61 Sepenber 1997




Ground Trangortation | ndustry Pollution Prevention

. Maragenernt of stop drains (sometimes canected to an oil-water
sepaator) which may accunulate oil, greaseard other stop wases

. Vehicle washing operations
. Storage of scrap tires and batteries.

The AmericanTrucking Assciations has dewloped a fowchart, dupicatd
as Exhibit 21,that directs the attention of facility managers to the sources of
ernvironmental contamnation, ard akrtsthemto the pracicesthatbestersure

t Exhibit 21
Storm Water Pollution Prevenion Howchart

ﬂ
D

PLANNING AND ORGANIZATION
* Form Pollution Prevention Team
» Review other plans

v

ASSESSMENT PHASE
» Develop a site map
» Inventory and describe exposed
materials
« List significant spills and leaks
» Test for non-storm water discharges
» Evaluate monitoring data
» Summarize pollutant sources and risks

v

BMP IDENTIFICATION PHASE
» Baseline Best Management Practices
» Select activity - and site-specific

BMPs

IMPLEMENTATION PHASE
e ImplemenBMPs
* Trainemployees

v

EVALUATION MONITORING
» Perform annual site inspection/BMP
evaluation
» Perform recordkeeping and reporting
* Review and revise plan
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O OQT TC OO WM TS OO O S

—
—

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

Saurce: Sormwater Pollution Prevention Manualfor the Trucking Indusry, ATA, 1993

Secbr Notebook Project 62 Sepenber 1997




Ground Trangortation | ndustry Pollution Prevention

VI.C.4. Alternatively-Fueled Vehicles

Onre wayto reduce hicle emissons from the trucking industy is to switch
to alternative fuel. Natural gas ehicles,for exanple, are a valle aternative
to gasoline-ard dieselpowered rarspatation. Almost ary gasdine- or
dieselpowered \ehicle canbe converted b runon natural gas ncluding, light-
duty trucksarnd vans, medium-duty trucks ard evenheaw-duty truckssuch
as semtractors. Converting a gasbne-powered vehicle to runon natural gas
involves installing a natural gas fuel system and storage tanks without
removing ary exsting equpmert. Diesel conversions are sonewhat more
complicated kecauselhey also involve reducing campressbon ard addng a
spaked-gnition system Other fueksuitalefor trucks cannclude netharol,
ethanol, ard propare.

Some of the momentum to switch to alternative fuek suchas ratural gas
coming from legislation. Over the pastfew years, Congresshas passeaven
stricter cleanair laws, as welas ncertives to ercourage he use daternative
fuek. Federa (and in same areas $ate) tax deducions for Alternative Fuel
Vehicles(AFVs)ard related refueing equpmert are aailable. Themaximum
tax deductons range fom $2000 b $50000 br eachAFV and up to
$100000 o refueing dations. Deductons on vehcles including original
equpmert manufactured vehicles o after-market conversions, appy to the
incremertal cost of anAFV overthe cast of itsgasdineor dieselcounterpatt.
Thedadudion for AFVs can betaken byether anindividud or abusiness, but
the deduabn on refueing equpment apples only to busnesses.

V1.D. Pipelines
VI.D.1. Direct Leak Detection Enhancements

Directleak degcton is typicaly pefformed by line patols wto ingpectthe
pipeine rnght-of-way for pools of leaking product ard dead wegettion.
Secton 195412 d the Federd pipeine sfety regulation requires that
hazadousliquid pipeines e patolled 26 imes eaclyear. A new techology
for directleak deg¢cion is chemcal sersing calbe buried abng the ppelne
right of way. Some cable systens candetect the presere aml locaion of
hydrocamon vapors. Other calles locate leaks by absorbing liquids which
resuksina loss nthe calbes'electricalconductvity atanidertifiadelocation.
Sendng cables can offer supeior deection times, sensitivity, and location
accuacy, espeally in gathering lines,wheretheflows canbetoo irregularfor
other methods. These cales nus be buried close © the ppeine to work
well, ard some liquid sensing caldes mug be dug up ad replaced afer every
detecion. New hurying methods are keing deweloped br these calbes to
lower their operating cost.
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VI.D.2. Supewisory Control and Data Acquistion (SCADA) Sydems

The traditional inferential method of leak deection is called line balance,
where ane nmeasues the volume of product sert into the ppeine ard
comparesit with the volume that comes aut the ather erd. Enhancenert of
thismethod ard athers are used p SCADA ard LDS systensto providethe
dispaicher with information that suggess a pasible leak. SCADA systens
give pipdine dispachers the abilit y to effectively monitor pipdine conditions
ard cantrol a pipeine’s operation from a cetral locaion. SCADA systens
includepipelne sersing devces,a canmunicaions network, a cetralized o
distributed dat processng system ard a useinterface br the dspather.

SCADA systens continuoudy monitor, tramsmit, ard process pipeine
information for the control room dispather. Monitoring is conducted usng
Renote Termind Units (RTUs), which are placed atintervals abng the
pipdine and a associated facilities, such as punp dations and ddivery
terminals. RTUs peiodically collect daa from field instruments, which
measue pressue, temperature, flow, and pioduct dersity. RTUs canalso
receve information from vapor deteciors ard tank level gaugesn pipeine
systemrouting ard sbrage aeas. RTUs piocess his information to varying
degees ad trarsmit it for aralysis to a cetral computer through a
communications nework. Information from RTUs may be transmitted by
company-owned lines, by acommercial telephone service, or by usng ground-
or satellit e-based microwave or radio communication.

Theleak detection capabilities of most SCADA systems can be enhanced with
addtional leak deection sdtware ard userinterfaces. Feld instruments
speciicaly desgned for leak de¢ction are aoavailablefor SCADA systerns,
suchas acasic sersors ard hydrocamon cabes.

V1.D.3. Hydrodatic Testing

Pipdine and utilit y companies test the pipes that comprise their system both
before they are kuried aml whenthey suspecthat a secton of pipe nay need
mantenance. Hydrostatic testing is the process of fillin g a section of pipe
with water and pressuizing it to a level alove rormal operating levels. This
verifies te integrity of the ppelne.

Depenling on the location of the ppeine, the water usedm a hydrostatic test
isdrawnfromalocal river, sream, or lake; taken from municipd supplies; or
trucked to the gte. After ar is bled from the pipdine, a punp raises the
pressure inside the pipe to the pre-determined testing level, where it is
maintained am monitored duiing the test peiiod. Precsion measuenernt
instruments are usedto monitor pressues, ard a iecad ismaintained © chart
the resuts.
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V1.D.4. Cathodic Protection

Corrosion in pipdines is a commaon phenomenon, and must be controlled to
effectvely prevert pipelne leaks o structural problems. Although modem
pipes are constructed of highqudity stedl, this will nevertheless corrode over
time. Corrosion resuks from anelectical curent that naturally flows from a
pipeinto the surrounding soil. Asthisoccurs, metal loss, or corrosion, results.

One way to impede this process is to insulate the meal from the soil.  This
occurs in the manufacturing processwhenthe ppe s coated. The cating is
rechecked atheconstructionsite using a deecior thatlooks for imperfectons
or gougesthatcould occurduring trarsportation. New cating isthenappled
atthe wetled pints betweenpipe seadbns, first by sardblasing the weld, ard
thenappying the rew coat.

To further protectthe ppelne from corrosion, arnodesor “ground beds” are
constructed atgtrategic pantsalong the ppeine. Thes groundbedsprovide
cathodic protection by induchg a \ery smell electrical charge nto the sal,
impedng the flow of electrons to the ppe.

The rectfier thatinduces lhe curent into the ground bed is regularly checked
by pipeinepersonnel, who ersure thatthe systemisappying suficiert curent

to maintain cathodic protection to the ppeine. A single 200 bot ground bed

can protect as much as 50 miles of pipdine, but the low voltages used does
not harm arimals or plarts in the Mcinity.

VI1.D.5. Smart Pigs

Surveying a waking pipelne for damege a corrosion canbe disruptive ©
consumers if sectons of the pipeine nust be taken out of sewvice. One
nondestuctive method of evaluatonisadevicecaled asmart pig. Smart pigs
are deggned or use inside brger operating pipeines(as opposed to smaller
distribution lines) to idertify possble corrosion deects a amormalities.
Smart pigs ae sel-contained unts cansisting of three b five sections held
together by universal joints, dlowing them to negatiate bendsin the line. A
typical pig will have a recorder section for storing survey daa, a magnetic
secton that creaesthe megretic field used ® measue ppeine flaws,ard a
drive section holding the battery power for the unt. Around the perimeter of
the pi are the rarsduces that measue the fluctuationsin the megnretic field
indicating passible wall abnormalit ies.

The smart pig isplaced into the ppeine ata pg launcher, which isaspuroff
the meinline. Once the pig hes keenloaded the launcheris pressuized sahat
the pig enters the manline. The pig will travel between five to ten miles per
hour while cdlecing dataalout the pipeine. To eralde the pg to recad its
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location while gathering data, devices cdkd alove giound markers (AGMS)
are phced ategular intervals abng the suveyed ppeine.

The pig isremoved from sewice ata pg trap a recever. Crewsprepake the
receving site with a cath panto cdlectpipeine liquids puskd atead d the
pig. After removing the pg ard placing it backinto a holding trough survey
personnel remove the tape recader ard dowvnload is recads. The tape &
placed oto a speal playback mactine that feeds e dat into instruments
that aralyze the information ard print out a log revealng information like the
location of patential corrosion sites ar other aromalies not recaynizalde by
alove-ground inspecton methods.

V1.D.6. Breakout Tanks

To prevent ills and leaks, aove ground tanks should have seconday
containment underneath tank bases and piping (or move piping ove ground
for daly visualinspecion) to capure ary releases &fore sal or groundwater
is contaminated. Corrosion protection should be added ¢ tank bottoms.
Regular groundwater water monitoring sould be employed and baseline
measuemnerts stould be takenat the time of installation.

V1.D.7. Proper Training

In aDOT gudy of remote control spill redudion technology, most pipdine
operators nterviewed #lt that the citical link in reduang the rumber of
incidents and the volume of pipdine ills lies with dispacher training. They
frequenly indicated hatthere was 0 sulstitute for awell-trained dispather,
espeally not a sdtware unit desgned b auobmatically shut down the
pipeine. The dspather is often the fina decsion-makerin the processof
leak deecton ard pipeine stutdown. If dispathers fail to recagnize a
problematic Stuation and fail to intervene, unchecked spills are likely to be
large.
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VIl. SUMMARY O F APPLICABLE FEDERAL STATUTES AND REGULATI ONS

This section discusses the Federal satutesand regulations that may appy to
this sector. The purpose of this sectionisto highlight, and briefly describe the
applicable Federal requirements, and to provide citations for more ddailed
information. The three bllowing sectons are included.

. Section VII.A contains a gereral overview d mgjor statutes
. Section VII.B contains a st of regulations spediic to this industy
. Section VII.C contains a st of perding ard proposed regulations.

The descriptions within Section VIl are intended solely for genera
information. Depending upon the nature or scope of the activities a a
paticular facility, these summaries may or may not necessaly describe al
applcable environmertal requirements. Moreover, they do not constitute
formal interpretations o clarficaton of the shtutes aul regulatons. For
further information, reades should cansult the Cade d Federal Reguéations
ard other State o local regulatory agerties. EPA Hotline cattacts ae ako
provided br eachmgjor statute.

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

The Resurce Caservation And Recaery Act (RCRA) of 1976 which
amerded he Slid Waste Dispcsal Act, addesses dad (Suktitle D) ard
hazadous Sultitle C) wase managenent activities. The Hazadous anl
Solid Waste Amerdmerts (HSWA) of 1984 srengthered RCRASs waste
managenent provisons ard added Suitle I, which governs underground
storage tanks (USTS).

Regulations promulgaed pursuant to Subtitle C of RCRA (40 CRR Parts
260-299) edablish a “cradleto-grave” system governing hazadous wage
fromthepoint of gereration to dispcsal. RCRAhazadous wasgs nclude te
specific maerials listed in the regulations (commercial chemical produds,
desgnated wih the code "P" or "U"; hazadous wases fom spediic
industies/saurces,desgnated with the cale "K'; or hazadous wasges fom
non-speciic sairces,desgnated wih the cale "F') or materialswhich exhibit
ahazadous wase craracteristic (ignitability, corrosivity, reactvity, or toxicity
ard desgnated wih the cade "D").
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Regulated entities that generate hazadous waste are subject to waste
accunulation, manifesting, ard recad keepng stardards. Faciities nust
obtain a pemit either from EPA or from a Sate ageny which EPA has
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authorized b implement the pemitting program if they store hazadous
wases br more than 90 day before treament or dispcsal. Faciities nay
treat hazadous wases sbred n lessthanninety-day tanks a containers
without a pemit. Suktitle C permits contain general facilit y sandards such
as caitingercy plars, energercy procedues,recad keepig ard reporting
requirements, financial assuance necharisms, ard unt-specfic strdards.
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
RCRArregulated 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:

|dertificaton of Solid ard HazadousWastes(40 CRR Part 261)laysout the
procedue ewery gererator mustfollow to deermine whether the neterial in
queston is considered a lazadous wasg, sdid wasg, or is exenpted fom
regulation.

Standards for Generators of Hazadous Wage (40 GFR Pat 262)
establishes the responsbilities of hazadous wase gemrators including
obtaining an EPA 1D number, prepaing a nanifest, ersuring proper
packagng ard labeling, meeing stardardsfor wase accuralation unts, ard
recadkeepng ard reporting requirements. Generators can accunulate
hazadouswage for upto 90 dag (or 180 dag depewling on the anount of
wade gemrated) without obtaining a pemit.

Land Disposal Redrictions (LDRs) (40 CFR Pat 268) are regulations
prohibiting the dspasal of hazadous wasgé an land without prior treatment.
Underthe LDRsprogram, materials nustmeetL DR treaiment stardards pror
to placenernt ina RCRAland dispasal unit (lardfill, land treatment unit, waste
pile, or suface mpoundment). Gererators of wase sulpectto the LDRs nust
provide notification of such to the designated TSD facility to ensure proper
treament prior to disposal.

Used Oil Management Standards (40 CFR Pat 279)impose managenent
requirements afecting the storage,trarspatation, burning, processng, ard
re-refining of the used oil. For paties that meaely generate used oll,
regulations estblish storage sardards. For a paty considered a used ib
processor, rerefiner, burrer, or marketer (one who generates and <ells
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off-speciicaion used d), addtional tracking ard papework requirenerns
must be satsfied.

RCRA contains unt-specfic stardards for al units used D store, treat or
dispese o hazadous wase, including Tanks and Containers. Tanks and
containers used 0 store hazadous wase with a hgh volatile orgaric
concertration must meetenisson stardardsunder RCRA  Regulations (40
CFR Pat 264265, Sulpat CC) require generators to test the waste to
determine the cacertration of the wase, to saisfy tank ard container
emssons sardards, and to inspectard nmonitor regulated unts. These
regulationsapply to dl facilit iesthat store such waste, including largequantity
gererators accunulating wase piior to shpment off-site.

Underground StorageTanks (USTs) containing petoleumard hazadous
substancesareregulatedunder Sultitlel of RCRA Sulititle | regulations (40
CFR Pat 280)containtank desgnard relea® deection requirements, aswell
asfinancial responsibilit y and corrective actionstandardsfor USTs. The UST
program also includesupgrade equirements for existing tanks that mug be
met by Decenber 22,1998.

Boilers and Industrial Furnaces (BIFs) that use @ burn fuel containing
hazadous wase nust comply with desgn ard operating siardards. BIF
regulations (40 CFR Pat 266, Sulpat H) addes unt desgn, provide
performance standards, require emissions monitoring, and restrict the type of
wase that may be burned.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346, responds
to quesionsand digributesguidance egarding all RCRA regulations The
RCRAHotlineoperateswveekday$rom 900 am.to 6:00 pm,, ET, excluding
Federal holidays

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Canprehensive Environmertal Respoise, Compersaion, ard Liabiity
Act (CERCLA), a1980law known commonly asSupefund, autorizesEPA
to respand to releasespr threakered releasespf hazadous sulstances that
may endanger puldic heath, welfare, or the ervironmert. CERCLA also
erales BPA to force patiesrespmsible for environmerta contanination to
cleanit up a to reimburse the Supeiund for response costsincurred by EPA.
The Supefiund Amendments and Reautorizaion Act (SARA) of 1986
revised arious sedbns of CERCLA, exended te taxing auhority for the
Suyoefund, and created afree-standing law, SARA Titlelll, also known asthe
Emergency Planning and Community Right-to-Know Act (EPCRA).
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The CERCLA hazadous sulstance elease eporting regulations (40 CRR
Part 302) direct the pasonin charge of a facility to report to the National
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RespmseCerter (NRC) ary environmertal release ba lazadous sulstance
whichequasor exceeds agportalde quartity. Repatalde quanitiesarelisted
in40CFR 83024. A relea® report may triggera response by EPA, or by one
or more Federal or State energercy respaise auiorities.

EPA implements hazadous sulstance espases accaling to procedues
outlined nthe Natonal Oil anrd Hazadous Substances Pllution Contingercy
Plan(NCP) (40 GFR Pat 300) The NCP includesprovisions for pemarert
clearups, known as emedial acions, ard other cleanups eferred to as
removals. EPA generally takes remedial actions only at Stes on the National
Priorities List (NPL), which currertly includesappioximately 1300 #es.
Both EPA ard states canact at sites; howewer, EPA provides esponsible
paties the goportunity to conduct removal ard remedial acions ard
ercourages conmunity involvemrert throughout the Superfund respanse
process.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and referencesguidance pdaining to the Supéund program.
The ERCLA Hotline opeatesweekdaysrom 900 am.to 6:00 p.m,, ET,
excluding Federal holidays.

Emergency Panning Axd GCommunity Rght-To-KnowAct

The Supefund Amerdmerts ard Reautorizaion Act (SARA) of 1986
creaed he Emergercy Plaming ard Cammunity Right-to-Know Act
(EPQRA, also known as SARA Title 1), a gatute designed to improve
community accessd information alout chemcalhazadsard to fadlit ate the
dewelopmert of chemical energency respase pars by State aml local
governments. EPCRA required the essblishment of State energercy
response canmissons (SERCs) responsible for coordinating cetain
emergency resporse activities and for apponting local emergency planning
committees LEPCs).

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

EPCRA 8302 requires facilities to notify the SERC and LEPC of the
presere d ary exrenely hazadoussulstance the list of suchsutstances s
in 40 CFR Pat 355, AppertdicesA ard B) if it has suchsubstancein exces
of the substance's threshold planning quantity, and directs the facility to
appant anenergercy respase cardinator.
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EPCRA 8304 requires the facilit y to notify the SERC and the LEPC in the
evert of a release equadg or exceeding thereportadequartity of a CERCLA
hazadous sulstance a anEPCRA extrenmely hazadous sulstance.
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EPCRA 8311 and 831Zequire afacility at which ahazadous clemcal, as
defned by the Occupabnal Safety ard Heath Act, is presem in ananount
exceedng a spedied treshold to submit to the SERC, LEPC ard local fire
depatment material safety daa sheets (MSDSs) or lists of MSDS's and
hazadous clenicalinventory forms (@so known as Tierl ard Il forms). This
information helps the local government respond in the event of a sill or
release bthe clemical

EPCRA 8313 requires manufacturing fecilit ies included in SIC codes 20
through 39, which have ten or more employees, and which manufacture,
process, or use spetied clemicak in anounts greaer than threshold
guantities, to submit anamual toxic ctemical release eport. This report,
known commonly as te Form R, covers releases ahtranders d toxic
chemicals to various facilit ies and environmental media, and dlows EPA to
compile the retional Toxic Rekase hventory (TRI) datbase.

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

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and dstributesguidance egarding the emagency planning and
community rightto-know regulations The EPCRA Hotline opeates
weekdaysrom 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, and hiological integrity of the ration's suface wagrs.
Pdlutants regulated urderthe QNVA include ‘priority” pdlutants, including
various toxic pdlutants; "conventiond" pdlutants, such as biochemical
oxygendenand (BOD), total suspededsdids(TSS), fecalcdiform, oil ard
grea®,and pH;ard "non-conventional" padlutants, including ary pdlutant 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 directdischarges nto navigalle wagrs. Directdischarges @ "point
saurce” dsclarges ae from saurces suchas ppes ad sewes. NPDES
pemits,issued fp either EPA or anauthorized Sate (EPA hasauthorized 42
States b admnister the NFDES program), contain industy-speciic,
technology-based and/or water qudity-based limits, and establish palutant
monitoring requirements. A facilit y that intendsto dischargeinto the nation's
waters must obtain a pemit prior to initiating its discharge A peamit
applcart must provide quatitative aralytical dai identifying the types @
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pollutants present in the facility's effluent. The permit will then set the
conditions and efflu ent limitations on the facilit y discharges.

A NPDES permit may aso includedischarge limit s based on Federal or State
water qualty criteria or stardards,that were desgned © protect desgnated
usesof surfacewaters, suchassuppating aquaic life o recreaion. Thes
stardards, unlike the techological sardards gererally do not take into
accaurt tecmologicalfeashbilit y or costs. Water qudity criteria and standards
vary from State to State, ard sie to site, depenling on the useclassfication
of the receving body of water. Most States bllow EPA guideines which
propose aquat life ard human heath criteria for many of the 126 prority
pollutants.

Storm Water Discharges

In 1987 he QWA wasanerded b require EPA to egablish a piogram to
addessstormwater discharges Inresponse, EPA promulgated the NPDES
storm water pe'mit gpplication regulations. These regulations require that
facilities with the following sorm water discharges apply for an NPDES
pemit: (1) a dscherge assoiated wih industia acivity; (2) a dscherge
from alarge or medium municipal storm sewer system; or (3) a discharge
which EPA or the Sate deermines b contribute to a violation of a waer
qudity sandard oris a significant contributor of pollutants to weters of the
United Sates.

The term"storm water discharge assoiated wih industial acivity” mears a
stormwater dischargefrom one of 11 categories of indudrial activity defined
at40 (FR 12226. Six of the categaies are defned by SIC codeswhile the
other five are identified through narrative descriptions of the regulated
indugrial activity. If the primary SIC code of the facility is one of those
identified in the regulations, the facility is subject to the sorm water pamit
application requirements. If any activity at afacility is covered by one of the
five narrative categaies, storm water discharges fom those aeas wiere the
activities accur are sulpect to storm water discharge pemit applcation
requirements.

Those facilit ies/activities that are subject to sorm water discharge permit
applcaton requirements ae idertified kelow. To deermine wrether a
paticular facility falls within one of these categories, consult the regulation.

Category i: Facilitiessubject to storm water efflu ent guiddines, new source
performance sardards, or toxic pdlutant effluert stardards.
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Category ii: Facilities classfied as SIC 244umber and wood produds
(except wood kitchen cabinets); SIC 26pgper and dlied produds (except
paperboard containers and produas); SIC 28-chemicals and allied produds
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(exceptdrugsard pants); SIC 291 petroleumrefining; ard SIC 3114{eater
tanning ard finishing, 32 (except323)-stone, clay, glass, ard caoncrete, 33-
primary metals, 3441fabricated sructural metal, ard 373ship ard boat
building and repairing.

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

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

Category v: Landfills, land application stes, and open dunpsthat 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 tramsportation; SIC 42+4rucking ard warehousng (except
pulic warehousng ard storage) SIC 43-U.S. Pcstal Sewvice; SIC 44-water
tramsportation; SIC 454ransportation by arr; 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: Facilit ies classified as SIC 20food and kindred produds; SIC
21+obaccoproducts; SIC 22+extile mill produds; SIC 23-appael related
products,; SIC 2434wood kitchen cabinets manufacturing; SIC 25furniture
ard fixtures SIC 265papeboard cantainers ard boxes; SIC 267-converted
pape and pgoeboard produds, SIC 27-rinting, puldishing, and dlied
indudries; SIC 283-drugs SIC 285¢pants, varnishes, lacqueyeranels, ard
dlied produds;, SIC 30+4ubber and plastics, SIC 314eather and leather
products (exceptleater ard tanning ard finishing); SIC 323-glass products;
SIC 34{abricated netal products (except fabricaied stuctural metal); SIC
35-industial ard canmercial machinery ard camputer equpmert; SIC 36-
electronic ard other electrical equpmert ard camponerts, SIC 37-
trarsportation equpmert (exceptship ard boat building ard reparing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturing indudries, ard SIC 42214225puldic warehousng ard
storage.
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Pretreatment Program

Another type d discharge hat is regulated ky the CWA is one that goesto
a pubicly-owned reament works (POTWSs). The retional pretreament
program (CWA 8307§)) controls the indirect discharge d pdlutants to
POTWs by "indudrial users." Facilit ies regulated under 8307 ) must meet
celtain pretreament stardards. The goal of the pretreaiment program is to
protectmunicipalwasewaer treatment plarts from danage hat may occur
when hazadous, toxic, or other wases ae dscharged nto a sewersystem
ard to protectthe quaity of dudgegererated by these pharts. Dischargesto
a FOTW areregulated prmarily by the ROTW itsef, rather thanthe Sate o
EPA

EPA has developed ecmology-based $ardards for indudrial users of

POTWs. Different stardards appy to exsting and new sources wihin each
catgay. "Categaical' pretreatment stardards appkabe to anindusty on

a retionwide lesis are dewloped by EPA. In addtion, arother kind of

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 auhorizedto 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) Plan required
underthe ONVA (40 GFR 81127). There ae also crimina and civil penalties
for ddiberate or negligent spills of oil. Regulations covering response to oil
dischargesard contingercy plars (40 CFR Pat 300), ard Fadlity Response
Plarsto ail discharges(40 GFR §11220)ard for PCB trarsformersard P(B-
containing itenms were revised ard finalized n 1995.

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

about he CWA to the appopriate BPA office. EPA also maintainsa

bibliographic datbase of Office of Water publicationswhich can be
accesed through the Gound Water and Diinking Water resource centerat

(202) 260-7786.

Satk Drinking Water Act
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The Safe Drinking Water Act (SDWA) mandaes that EPA establish
regulations to protect human heath from contaminarts in drinking watr.
The law authorizes BPA to dewelop rational drinking water stardards ard to
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creae a pint Federa-State systemto ersure compliance wihthese sardards.
The SDWA also directs EPA to protect underground sourcesof drinking
water throughthe cantrol of underground injecton of liquid wases

EPA hasdeeopedprimary and secandaty drinking waker sardardsunderits
SDWA authority. EPA ard autorized Sates effiorce e primary drinking
water stardards, which are, contamnart-speciic cancertration limits that
appl to cetain public drinking water suppies. Primary drinking water
standards consist of maximum contaminant level goals (MCLGs), which are
non-erforcealbe heath-based gals, ard maximum contaninart levels
(MCLs), which are erorcealte limits set as close to MCLGs as possible,
considering cost and feasibilit y of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Pats
144-148)isa pemit programwhich protectsundemground 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 standards. 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 Sate-mplementedWellheadProtection 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 dstributes guidance pdrining to SDWA sandards The Hotline
operatesfrom 900 am.through 530p.m., ET, excludingFederal holidays

Toxic SubgncesControl Act

The Toxic Substances Catrol Act (TSCA) grarted EPA authority to creae
a regulatory framewark to callect data on chemicak in order to evaluate,
assesgpitigate, ard cantrol risks which may be posedby their manufacture,
processang, ard use. TSCA provides a ariety of control methodsto prevert
chemicak from posing urreasmale risk.

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 akeadyon the inventory, ard has rot beenexcluded ly TSCA,
a premarufacture rotice PMN) must be submitted to EPA prior to
manufacture a import. The AMN must idertify the chenical ard provide
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Clean Ar Aa

available information on heath ard ervironmenta effects. If awailable daa
are rot suficiert to evaluate the ctenmicak efects, EPA can impose
restrictions pending the development of information on its health and
environmenal effects. EPA canalsorestrict significart new uses échenicals
based upa factors suchas he pojected volume ard use 6 the cremical

Under TSCA 86, EPA canban the manufacture a distribution in commerce,
limit the use, require labeling, or place dher restrictions on chemicak that
pose umeaswmale risks. Among the chemcak BEPA regulates umler 86
authority are aslestos, chorofluorocamons (CFCs), ard pdychorinated
biphenyls (PCBS).

EPA’'s TSQA Assistance hformation Sevice, at (202) 554-1404, answers
guesionsand disributesguidancepertaining to Toxic SulisncesControl
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 designed to “protect and enhance the
nation's air resaurces saas b promote the pullic heath and welfare and the
productive capady of the pgulation.” The CAA casists of six sectons,
known as Titles,which directEPA to esiblish national stardards for anmbiert
air qudity and for EPA and the States to implement, mantain, and enforce
these standards through a variety of mechanisms. Under the CAAA, many
facilit ies will be required to obtain permits for the fir st time. State and local
governments oversee manage,and erforce nany of the requirements d the
CAAA. CAA regulationsappear a 40 CFR Parts 50-99.

Pursuant to Title | of the CAA, EPA has established national ambient air
qudity standards (NAAQSs) to limit levels of "criteria palutants,” including
caibon monoxide,lead,nitrogendioxide, paticulate netter, volatile organc
compounds (VOCSs), ozone, ard sufur dioxide. Geayraphic areasthat meet
NAAQSsfor agivenpollutant are clssiied as atinment areasthose thatdo
not meetNAAQSs are chssiied as on-attainment areas. Undersecton 110
of the CAA, eachState nustdewelop a Sate Implenmentation Plan(SIP) to
identify saurces @ arr pdlution ard to deerminewhatreducionsare required
to meetFedera air qualty sardards. Revised NAAQSsfor patticulatesard
ozone weke proposed n 1996 ad may go into effectasealy aslate 1997.

Title 1 alsoautorizes BPA to estblish New Source Rerformance Sardards
(NSPS$, which are retionally uniform emission sandardsfor new sationary
sourcesfalling within particular indudrial categories. NSPSsare based onthe
pollution control techhology available to that categay of industial saurce.
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UnderTitle I, EPA esiblishes ard erforces Naitonal Emissbn Stardards for

HazadousAir Pollutants NESHAPS), nationally uniform stardardsoriented
towards controlling paticular hazadous ar pdlutants HAPs). Title I,

section 112() of the CAA further directedEPA to dewelop a Ist of sources
thatemit ary of 189 HAPs ard to dewelop regulations for these caegaies of

sources To dake EPA haslisted 174categaiesand developeda shedule for

the establishment of emisson standards The emission sandards will be
developed for bath new and existing sources based on "maximumachievable
control tecmology’ (MACT). The MACT is defined as he caitrol

technology achieving the maximum degree of redudion in the emission of the
HAPs, taking into accaint cost ard other factors.

Title Il of the CAA pettains to mobile saurces,suchas cas, trucks, buses,
ard plares. Rebrmulated gastine,aubmobile pdlution control devices,ard
vapor recovery nozzles o gas pumsare afew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

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

Title V of the CAA of 1990 ceatdapemit programfor al "major sources
(and cettain other sourceg regulated urderthe CAA. Ore pupose of the
operating pemit is to include in a sngle document al air emissions
requirementsthat apply to a given facility. States are developing the permit
programs in accadarce wih guidarce anl regulations from EPA. Orce a
State program is gpproved by EPA, pemits will be issued and manitored by
that State.

TitleVI of the CAA isintended b protectstratospleric ozone by phasing out
the menufacture d ozone-depkting chemicak aml restrict therr use ad
distribution. Production of Class | substances, including 15 kinds of
chlorofluorocarbons (CFCs) ard cHoroform, were phased at (except for
essential useg in 1996.

EPA's Clean Ar Technology énter, at (919) 5410800, providesgeneal
assistance and imdrmation on QA\A sandards  The Stratophelic Oodne
InformationHotline,at (800)296-1996,providesgenerl informationabout
regulations promulgated undefitle M of the CAA, and BPA's EPCRA
Hotline, at (800) 5350202, ansvers quesions about accidental elease
prevention undelCAA 8112¢). In addition,the Gean Ar Technology
Centerswebste includesrecent CA rules EPA guidance documentand
updatesof EPA activities(Wwwepa.govitn then select Directory and then
CATC).
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VII.B. Industry Sector Specific Regulations

The transportation industry is regulated by several different Federal, State,
and local agenes As noted edrer, several govenment entitiesegulate
specific tangortation ctos. For example, the Depatment of
Transportation'slOT's) Reseach and Special Bgram Adminigration is
designed to ense the sfe, reliableandenvironmentallysound opegtion of
the nation'spipeline tangortation system. The DOT hastraditionally
established national standards that are not affected by local or State laws.

EPA has traditiondly relied on déegaion to Staes to mest environmentd
standards, in many aswithout regard to the methodsised to achieve
certain peformance standads This hasresulted in Stateswith more
stringent aiy water and hazadouswage requirementsthan the Fedef
minimums. This documentioesnot attempt to dsuss State tandads but
rather highlightselevant Feda laws and poposls that afect the all,
trucking, and pipeline industries.

VII.B.1. Rail Transportation
RCRA

Railroad cilitiesproduce a vaety of RCRAregulatedwagesin thecourse
of nomalopeitionsand utilize undegground sorage tankg$or product and
fuel dorage. Many railr oad fcilitiesqualify ashazadouswade genegtors
under RCRA law. Under RCRA, it is the facility's responsbility to
determine whethesr not a wate ishazadous See 40 CR26131-26133
for a full list of EPA hazardous wastes.

Some exampleef hazadouswages produced dung railroad opegtions
include slvent residuesfrom pats cleaning and pent nickel cadmium
batteries.Used ol iscurently notlisted asa hazadlouswage undeRCRA;
however, if used oil meets one of the hazardous waste charactéeistics
ignitable) oris mixed with a lised hazadouswaste, it mug be sored and
disposed ofisa hazadouswage. Mog waste oil geneated by a ailroad
(e.g., pilled die®l fuel, motorolil) is not a hazatouswage, but cutting oil,
hydraulicoils, and any oil containing heawgetalsmay require hazadous
waste handling.
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Potential RCRA hazdous wages geneated duiing railroad operations

include:

J Absorbent materials contaminated with hazardous substances
J Aerosol cans, still pressurized

J Cutting oils hydraulicoils, and oil with heavy metalsontamination
J Grit blast wastes

. Ignitable paint thinners

J Lead-based or ignitable paint and related wastes

J Lead acid batteries, non-recycled

J Nickel cadmium, nickel iron, and carbonaire batteries

J Oll filters constructed with "terne"metal (a lead-tin alloy)

. Solvents and solvent sludge.

Clean Water Act

The ONA is st up to rgulae two types of water pollution: onefrom a
point ource .g., an outfow pipefrom a pats-wasing bagn), the other
from anon-point surce (e.g., non-draned ground whee oil has dripped).
The GNA appliesto avariety of ralroad opeations Any ralroad opeation
that poducesa wasewater (e.g., locomotive,rail car, and snall pats
washing)or depogs subganceson the gound that may be caed away by
stormwater (e.g., fuel and oil spills), will trigger CWA requirements.

The CWA requires the following from railroads:

. NPDES or POTW permits

J Stormwater discharge permits
. Spill prevention conwl and counteneasire (SPCC) plansand gill
reporting.
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Exhibit 22
Clean Water Act Requirements Applicable to Railroads
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e Sets limits on volume and e For certain industrial facilities| ¢  Triggered by oil or petroleum
nature of discharge required if stormwater drains fo  product storage in excess of
e Sets limits on quantity of a municipal separate storm 660 gallons in a single tank o
certain pollutants sewer system or directly to 1,320 gallons in aggregate at
e Contains monitoring and receiving water facility
reporting requirement ¢ Required for facilities involveq ¢ Local environmental
» Note: facilities discharging to in vehicle maintenance or representatives to be contacted
POTWs do not require NPDEF  equipment cleaning in case of discharge
permits. e Site maps, drainage and ¢ Documentation of storage
discharge structures, and oth¢r  vessels, types of containment,
information required by permi emergency equipment
applications available, etc.

The GNA also requires facilities to develop SPQC plans for peroleum
products, gch as oil, if they are gored in large quantities a a particular
railroad. SPCC plans document the location of dorage vessels, types of
containment, dangeasociated with a majoreleas of material from the
tanks, type®f emegency equipment available at eadk,sandprocedues
for notifying thegppropriae regulatory and energency agendes. No SP
plan isconsdered complete until it habeen eviewed and cdified by a
Registered Professional Engineer.

Clean Air Act

The CAA establishes two magor categories for ar pollution reguldion:
mobilesources(e.g., automobileslocomotive$ and $ational sources(e.g.,
power boiles, solvent-basd cleaning &tiony. Posible air pollution
sources dr the milroad indugy include boiles, incinertors, forges
foundries, painting orrefinishing opestions shop blasng and dus
collection contol systems degeasrs, and theifling andmaintainingof fuel
storage tanks.

The (CAA regulaions on dlorofluoroarbons (CFCs) and abestos
containingmaterialsalso afect milroad opegtions Equipmentcontaining
CFCs, sich agefrigeration unitsor air conditioning gstems are common.

In addition, many old railroad facilities have asbestos-containing materials
in floor tiles, ceiling tiles, siding, or thermal system insulation.

Title 1l of the 1990 @A Amendments dealswith "mobile urces and
seeks to phase in a new set of limits on emisdietseen994and1998.
If necessary, the EPA has discretion to implement an additional round of
mobile source emission limits in 2003.

Section213@)(5) of the CAA requires EPA to regulate emissions from
locomotives.EPA is expectingo propo® locomotive emson regulations
in the lattempart of 1996 and isue final regulationsin the lattepai of 1997.
The find regulaions are expected to impog emisson limits on
remanufactured and new locomotives.
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TSCA

CERCLA

EPCRA

FIFRA

Railroad opegtions may be diected by BCA with respect to elecircal
equipment such astrangormers, containing P8s. TSCA regulations
require poperuse,ingpection Jabeling andanarking, recodkeepingsgorage,
reporting, tragortdion, management, and disposal of dl equipment
containing PCBs.

Under GERCLA, incidentsmug be immediatelyaported when anyysll or
release exceedbe Reportable Quantity RQ). Such a édea® mus be
reported if it:

J Occurs on a railroad's property.

J Occurs during transport

. Occurs at a mechanicaxéd facility like repair shopsor engineeing
operations.

EPCRA equires companies to identify their facilities to enbrcement
agenciesindprovidecettain data about the chemicalked athosfacilities
EPCRA does not require the reporting of ills tha are confined to the
boundaries o facility. All railroadswith fixed facilities should maintain
Material Saéty Data SheetMSDS$ for the matealsused orgored at the
facility. Hard copiesshould be kept at thea€ility's site or be available by
computer orfax. The trangortation of hazadous materals and sorage
incident to such transportation is exempted from EPCRA requirements.

FIFRA regulationsareapplicableo railr oad opestionswhere hebicidesare
used to contl weedsand bush, or when pegicidesand pdenticidesare
used br ped contol in company buildings FIFRA can al® apply to the
field gpplication of creosotewhen bridgetimbersor switch tiesareingalled.

Railroad opeationsshouldonly apply hebicides both geneal and estricted
use, accating to label inguctions. Cetification isrequired for use of
restricted us hebicides Railroadsoften ug outsde contactoss to apply
these poducts The National Rilroad @ntractols Association, an
organization compised of railroad weed contd contactoss, provides
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training for restricted use herbicide applicators.
Oil Pollution Act of 1990

See page 84.
VII.B.2. Trucking
Clean Water Act - NPDES Requirements

As discussed above undethe general desription of the Gean WaterAct,
EPA published $orm water regulationson Novemberl6, 1990, which
require cetain dishargers of sorm waterto watess of the US. to apply br
NPDESpermits. According to thefinal rule, facilitie s with a"storm water
discharge awciated with indstrial activities' are required to apply or a
storm water permit."The rule statetha trangortaion facilitie s classified
asSIC 40,41,42 (except 42214225) 43,44,and 517 which havevehicle
maintenance lops equipment cleaning opations or airpod decing
operations & conglered to have aterm waer dischaige asociated with
industrial activity. However only thog potions of the facility that ae
either involvel in vehicle maintenancancluding vehicle ehabilitation,
mechanical repairs, painting, fuelirapydlubrication), equipmentleaning
operations, apog deicing opegtions or which ae othewise identifed
under paagraphs (b)(14)(1)-(xi) of sction 12226 ae conddered to be
associated with industrial activity.

Storm watedischargesasociated with indutsial activity that each watey
of theU.S.through municipal gparate 2orm sawer systems(MS49 arealso
required to obtiam NPDES sorm waer pamit coverage Discharges of
storm water to a combined sewer system or to a POTW are excluded.

The $orm waer regulaion presentstwo optionsfor sorm waer discharges
associated with indtrgal activity. The first option isto submit an individual
applicationconsistingof NPDES Forms 1 and 2F. The ®cond option ito
file a Notice of Intent NOI) to be covesd undera genedl pemit.
Regardlessfwhichpemit option a &cility selects the lesulting gorm water
discharge penit will most likely contain a equirementto develop and
implement a Storm Water PollutidGirevention Plan. Trucking companies
which gore petoleum poductsin quantitiesover 1320gallons in above
ground tanks are dso required to develop a Spill Prevention Contrd and
Countermeasures plan (SPCC).

Clean Air Act - Emissions Standards
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The mossgnificant GAA regulationsundertheCAA that afect the tucking
industryaddes mobile ®urce airemisionsfrom truck engines EPA has
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set limits on exhaus emisions from new heavyduty engines EPA

considers heavyguty truck engineso be thos invehiclesweighing at leas
8500 poundgross vehicle weightating (GVWR). 1n 1994 theregulations
required all heavyluty truck enginedo reduce the emson of nitrogen
oxides (NOx) from 50g/bhphr to 40 g/bhphr by 1998. Emissions
standards a&ral® st for hydrocabons(HC), cabon monoide (CO), and
particulates®M). Exhibit 23 diglaysthe pat curent, and uture emision
standards for heavy-duty truck engines.

Exhibit 23
Heavy-Duty Truck Engine Emission Standards

(g9/bhp-hr measured during EPA heavy-duty engine test)

Model Year NOXx HC CO PM
1991 6 1.3 15.5 0.6
1994 5 1.3 15.5 0.25
1998 4 1.3 15.5 0.1

RCRA

Source: Motor Trucking Engineering Handbook, 1994.

CAA regulatonsmandat the use oflternate fuels for flees ofvehiclesin
the 850026,000 pound clasthat oprate in 22 of the county’s mog
polluted aeas The® fleetswill be required to purcha® 50 percent oftheir
new orreplacement vehiclessclean tiel vehiclesn anyoneof the coveed
areas.Alternative elsare defined by theiability to reduce NOx and non-
methane hydrcabon emisions by a combined 50 peent fom die®l
baseline levelsalthougha 30 pecent eduction ispemitted if 50 pecent is
unattainable.

In large pat dueto the 1993 intoduction ofcongesionally mandated low-
sulfur, limited aomaic diesal fuel, manufecturers of diesel engines have
been able to clady appoach the 1994 ena®n limits and to bcustheir
efforts on ontrolling paticulates. New enginedesignshave been usd to
achieve meoeefficient and cleaneombusion (Motor Trucking Engineeing
Handbook James W. Fitch, 1994).

Truck maintenancdacilities may face A\A issues for vapor recovey
system®nundegroundfuel tankswage oil to enegy shopheates, vehicle
painting operations, or CFC recycling and recovery systems.

Hazardous wds trangortation isa highly egulated andpecialized sgment
of the tucking indudry, coveed by extenwe EPA and DOTregulations
The maority of genea freight truking compaiies do not tragort
hazardousvaste. Nevetheles, RCRA isuesat trucking facilitiesinclude
several non-transportation activities.

Some fuids usd in truck maintenance arconglered hazadouswade,
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EPCRA

OPA

VII.B.3. Pipelines

RCRA

requiring pecific dorage teatmentand diposal. Wade accumulated or
generated dumg trucking maintenanceay causfacilitiesto be conslered
small orlarge quantity genetors dependig on the volume wds. The
primary RCRA isuesfor maintenancesdicilitiesare ugd oil,leadacid motor
vehicle batteries, vehicle maintenance fluids, and scrap tire disposal.

Most trucking companies do notsiore listed chenicals for use n therr
facilities. The only exception is diesglel or ga®line, whichwhenstored
at facilitiesin quantitiesslightly over 10,000 gallonsrequires reporting to
Local Emergency Rspone Commissions (LERCs) and State Eergency
Response @mmissions(SERCs). Chemicalsn transgtion are exemptifom
inventory eporting underEPCRA. This includesall hazadousmaterals
shipments in packages or bulk quantities.

OPA impogscontingency planning angadines requirementson cetain
facilities defned to include alling sock and notor vehicles Thes
requirements may affect some trucking establishments.

Almost all ofthe petoleum £ed sock and poductsused in the US. are, at
some pointfrangorted though aFederdly- regulated pipeline.The Ofice
of Pipeline Sfety (OPS), pat of the DOTs Reseah andSpecal Prograns
Administration, egulate esentially all of the appoximately 155000 miles
of hazadousliquid pipelinesin the US., aswell asthe appoximately
255,000 miles of gas transmission lines.

Natural gaspipelines do not genette sgnificant quantities of listed
hazadous wage. Typical pipeline wates include conderse, cleanng
solvents,and used oil. Each gaspipeline compessor gation typically
produces an avage of20000 gallonsof used oileachyear. This figure
depends on the amountrohintenanceerformedonengineshow often the
engines & unning,and how much oil igrainedfromtheengines Under
RCRA, usedolil is notnecesarily ahazadouswage and mosgaspipeline
companies sell it to refiners.

Water contaninated with conguentsof crude oil and petleum can be
regulated undeRCRA. OIil pipelines generate hazadous wage when
hydrocarbons & mixed with water through pesure teging duing
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installation orthrough settling in tank bottoms Oil pipelinescan als
generate hazdousdudge that esults from pigging opegtions At pig
receipt ges scraper and cleamg pigs depog wade materals that oten
contain hazardous levels of benzene and/or metals.

With regard to sorage tnks RCRA covers hazadouswades (rather than
products) ®red in tanksandsuchtanksmug have gconday containment.
EPA ha the authority to isue adminidrative ordes requiring cleanup or
product eleases causng "‘imminent and subdantial endangementto health

or the environment.”

OPA

Under theQil Pollution Act OPA), the owneior opesgtor of an oil pipeline
is liable for removalcosts and damageaugd by the dishaige of oil onto
a US. shoreline or into navigable water The OPA als impo®s
requirements on &dcted #cilities concening contingeng planning and
readiness.Under pevious EPA regulaions facilitie s with the potential to
discharge oil wer required to have pgill prevention, contol, and
countermeasur&PCC) plans Undernew equirementsfacilitiesthat could
be ra®nably expected to cagissubgantialham” to theenvironmentby a
discharge obil into navigablewaters may be equired to adopt sch plans

The DOTsOffice ofPipeline Sadty (OPS)is responsble for implementing
OPA requirements as they apply to orfsore oil pipelinestha could
reasonably be expected to camisignificant and gbgantial ham to the
environment by disharging oil into the navigable watepf the US. and
adjoining $iorelines The OPA applieso all oil pipelines whetheror not
they are currently exempt from existing Federal regulations or statutes.

Storage tak facilitie sthat could cause sgnificant and sibgantial harmtothe
environment by dihamging to navigable watemug develop &cility
response planand sibmit them to the Fedar govemment br appioval.
The at includes extengve liability provisionsfor spills to navigable waters.

Pipeline Safety Act

Congress paed the Pipeline Sdety Act in 1992. The mog far-reachng
effect of the Act is the expanson of OPS' teditiond safety mission to
include envionmental potection. Major provisonsin the Act elate to
excess lbw vales, castiron ppelines, gateling lines, cusbmer-owned
service lines undewater ingpection and bual, undewater abandoned
pipeline fcilities low internal dress pipelines and emegency fow
restricting devicesandcontain incea®d ingection equirementsincluding
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use of'smart pigs,’ and opeator qualficaion testing. TheAct alsoprovides
a shtutory bass for the DOTs Reseath and $ecial Prograns
Administration RSPA), which had been initiy established by the
Secretary offrangortation in 1977. The RSPA Administrator is to be
appointed by the President and confirmed by the Senate.

Natural Gas Pipeline Safety Act and the Hazardous Liquid Pipeline Safety Act

TSCA

CAA

TheNatural GasPipeline Sadty Act (NGPSA)of 1968providesfor Fededl
safety regulation of pipdine facilities used in thetrangortaion of naurd
gases. e HazadousLiquid Apeline Sfety Act (HLPSA) of 1979 povides
for sofety reguldion of pipdine facilities used in the transportaion of
hazardoudiquids. Both piovide a famewok for promotingpipelinesafety
through eclusve Fedea regulaion of interstate pipdine facilities, and
Federl delegation to the Statdsr all or pat of the esponsbility for
intrastate pipelinedcilities To provide expetise duing development of
pipeline sfety regulations NGPSA and HPSA egablished two pipeline
safety adviery committees the Technical Pipeline Sefy Standads
Committee and theéchnical HazatousLiquid PipelineSafety Standads
Committee, espectively. The Gmmitteegeview proposd regulationsfor
technical éasbility, rea®nablenes and pacticability. The Gmmittees
also povide advicdgothe DOTon pipeline afety and envionmental isues

Some natwl gaspipelinesused P@s in their system through the 1980s
PCBs wee widely used in transbrmers, as heatranser fluids,and n sorme
typesof compeessor lubricants In 1989,the GasResearch Inditute began
a piogram to deal with the managemeritCB residue. The frst gep
involved measring and analyzingtatidical dataon PCB contamination of
gastransnisson pipelinesand eviewing remediation pogramsinvolving
condensatexpil, pipelinesand sirface acilities The GafResearch Inditute
developed indrmation on phygal propeties and analytical method®r
PCB condesate mixtues, the ®il-water patitioning behaviorof thee
mixtures and an evaluation ofhe isks asociated with typical pipeline
operations and PCB abandonment.

The Qean Air Act affects pipdine system design, opeation, and
maintenance. Materials such ascaibon dioxice, hydrogen silfide, and
mercaptarsulfur are often pesent in the ifeld gatheing systemsthatmove
natural gagrom wellsto procesing plants Pipeline opeators mug track
emissions fom compessor and pump tations Fugitive emisions of
benzenerbm salsonpumpscompiessors, valves metes, and sorage tanks
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CWA

SDWA

must also be evaluated and controlled.

In areas hat meet Federa clean ai standads, new or modified "major
sources"é.g., tankfarms) mug ingall "Bed Available Gntrol Technology”
(BACT). In areas that do not met Federa clean air Sandads new or
modified mgor sources mug utilize "Lowest Achievable Emission Rate"
technology, which musbe at leasasdringent asBACT; exiding major
sources musitilize desgnated Rea®nablyAvailable Control Technology;
which may be lesdringent than BCT. For major sourcesthat emit
"Hazardous AirPollutants” EPA is developing Maximum Achievable
Control Technology" regulations.

The Spill Pevention @ntrol and @untemeasires(SPCC) program coves
petroleum above gundtankfacilitiesthatmay afect 'navigable watex"
The SPC progran requires reporting of ills to navigable waters and
development otontingency planshat mus be kept orsite. EPA hasthe
authority to issue administrative orders requiring cleanup.

Regulations pmulgated undeithe Sak Drinking Water Act clasify
underground injection wellsccoding to the type obpestion orsubgance
involved. 40 CFR 81446(b) describesClass Il injection wellsasthos
which inject fluids:

. Which ae biought to the grface in connection with natlirgas
storageopeiations, or conventional oil onatuill gasproductionand
maybecommingledwith wage wates from gagplantswhich ae an
integral par of production opeations unles those wates are
classified as a hazardous waste at the time of injection.

. For enhanced recovery of oil or natural gas; and

J For dorageof hydro@rbonswhich areliquid a sandad tenpeature
and pressure.

Many wellsasociated wih the oil and gasndugry, including sit water
injection wells enhanced ecovey wells, and wells injecting liquid
hydrocarbonsdr sorage,are likely to beregulated undethe Undeground
Injection Control (UIC) program.

UndertheUIC, wells are equired to obtain and adheto the equirements
of opeating pemits. The permit gpplication mug proveto thepemitting
authority (sually the Statephatopeiation of the undeground injection well
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will not endange drinking waer sources. Class|l pemitsareissued for the
life of the well, but can be reviewed every five years.

VII.C. Pending and Proposed Regulatory Requirements

Regulations a curently under development ér the tangortation
equipment cleaning indtrg. Thesregulationswhen efective,will impact
railroadsthatcleanthe interor of tank cas, hoppercars, and box cas, and
produe wastewater If a tank cahascaried hazalousmaterals its car
cleaning wake wates may lequire properhandling undeRCRAIn addition
to tha for normad waste waters dueto contanination from ldtover tank
contents or "heel."

In additiontheremaysoon be an #fuent guideline oMetal Productsand
Machinerty, which will apply to the al indudry egecially for metal
machining shops.
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VIIl. COMPLIANCE AND ENFORCEMENT HISTORY
VIII. A. 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
ernvironmenal statutes. Within the last se\eral years, the Agercy has begun
to supplkenernt 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 dastbases, exract compliance recads, ard metch the recads ©
individual facilities. The IDEA system can mach Air, Water, Waste,
ToxicsPesicideseEPCRA, TRI, ard Enforcenert Docketrecads or a gven
facility, and generate a list of historical peamit, ingpection, and enforcement
activity. IDEA aso 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
erforcemnent information. Additionally, secbr-specfic measuesof success
for compliance asstarce eforts ae urder developmert.

VIII. B. Compliance and Enforcemert Profile Description

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 daa 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
businessessuchasmetal finishers arl 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
Geneal 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 databases. This allows retrieval of recads fom acioss

! EPA Regions includethe following tates: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); lll (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 (1A, KS, MO, NE); VIIl (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trus
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 ©lumn Heading Denitions

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
actionsidenifiedfor anindustial secbr acioss al ervironmental statutes. A
facilit y with muitiple enforcement actions is cournted mutiple 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 ar local environmental ageries. Varying levels
of use by dates of EPA daa systems may limit the volume of actions
recaded as stte eriorcenert acivity. Some states exensively report
erforcenert actvitiesinto EPA datsysternrs, while other states nay usetheir
own daa systens.

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

Enforcement to Inspecton Rate -- is a ratio of erforcenert acions to
inspectons, ard is presered for comparative puposes oly. Thisratio isa
roughindicator of the relationship betweeninspecions ard erforcenert. It
relates the rumber of erforcenert acions ard the rumber of inspecions that
occurred within the ane-year or five-year petiod. This ratio includes he
inspectons ard erforcemnert actions eported urder the CeanWater Act
(CWA), the CkanAir Act (CAA) ard the Resource Cmservation ard
Recorery Act (RCRA). Ingpections am actons from the TSCA/FIFRA/
EPCRA datbase ae not factoredinto this ratio because st of the actons
taken under these programs are not the result of facility inspections. Also,
this ratio does ot accairt for erforcenert acions ansing from non-
inspection compliance monitoring activities (e.g., seif-reported water
discharges)that canresulk in erforcernert acion within the CAA, CWA, ard
RCRA

Facilities with One or More Violations Identified -- indicaies te
percentage of inspected facilit ies having a violation identified in one of the
following daa categories. In Violation or Signficant Violation Status
(CAA); ReportableNonconpliance, Current YearNoncompliance,Significart
Noncompliance (CWA); Noncompliance and Significant Noncompliance
(FIFRA, TSCA, ard EPCRA); Unresdved Violation ard Unresdved High
Priority Violation (RCRA). Thevaues peseted for this codumn reflectthe
extent of noncompliance wihin the neasued ime frame, but do not
distinguishbetweenthe seerity of the roncompliance. Violation status nay
bea precusor to anerforcenert acion, but does rot necessaly indicatethat
an enforcement action will o ccur.
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Media Breakdown of Enforcement Actions and Inspections -- four
colummsidertify the pioportion of total inspectons ard erforcemnert acions
within EPA Air, Water, Waste, and TSCA/FIFRA/EPCRA daabases. Each
colum is a pecertage d either the “Total Inspecions,” or the “Total
Actions’ column.

VIII.C. Industry Sector Compliance History

Exhibits 2431illustraterecenenforcenmentacivity withinthe ranspotation
industry. Of the 12904 inpectionsconducted atal, trucking,and oiland

gas pipeline facilities over a five year period, 774, or 6 percent, resulted in
enforcemenactions Of the thee tangortation indusriesaddessed by this
profile, the pipeline indusy hasreceived geaterscrutiny fromFedesl and

State inpectos, although cerin potionsof thetruckingindudry have ale

been abject to envionmental compliance ingections While the geates
number ofingpections of rail facilities addressed the CWA, the trucking
industry had rare RCRA ingpecionswhilethe ppelineindugry wassubject

to the most inspections under the CAA.
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Exhibit 24
Five-Year Enforcement and Compliance Summary for Transportation Sectors
A B C D E F G H I J
SIC | Facilities | Facilities| Number Average Facilities Total State | Federal| Enforcemen
Code [ in Search| Inspected of Number of| w/One or | Enforcement] Lead Lead tto
Inspections| Months More Actions Actions | Action | Inspection
Between | Enforcemen S Rate
Inspection| t Actions
5
Rail 4011 434 165 717 36 30 51 74% 26% 0.07
4013 136 62 328 25 9 13 85% 15% 0.04
Trucking 4212 991 236 987 60 52 147 83% 17% 0.15
4213 475 205 737 39 34 69 88% 12% 0.09
4214 195 87 539 22 22 43 81% 19% 0.08
4215 103 31 60 103 0 0 - - -
4221 219 119 337 39 10 15 73% 27% 0.04
4222 63 16 52 73 3 6 33% 67% 0.12
4225 427 151 599 43 25 54 94% 6% 0.09
4226 479 264 1,828 16 75 182 87% 13% 0.1
4231 492 180 747 40 28 68 85% 15% 0.09
Qil 4612 377 189 780 29 16 85 82% 18% 0.11
Pipelines | 4613 362 193 991 22 16 71 86% 14% 0.07
4619 45 21 57 47 3 5 100% 0% 0.09
Natural 4922 2,942 1,380 4,566 39 88 122 93% 7% 0.03
Gas 4923 190 84 342 33 2 3 100% 0% 0.01
Pipelines | 4924 118 53 210 34 5 7 100% 0% 0.03
4925 192 112 620 19 12 31 87% 13% 0.05
4932 30 17 90 20 4 4 100% 0% 0.04
Totals 7,786 3,263 12,904 36 375 774 84% 16% 0.06

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

Secbr Notebook Project 96 Sepenber 1997




Ground Trangortation | ndustry Compliance and Enforcement History

Exhibit 25
One-Year Enforcement and Compliance Summary for Transportation Sectors
A B C D E F G H I
SIC | Facilities | Facilities | Number of Facilities w/One or Facilities w/One or Total Enforcement
Code | in Search| Inspected| Inspection More Violations More Enforcement | Enforcement| to Inspection
S Actions Actions Rate
Number Percent* Number | Percent*
Rail 4011 434 73 125 49 67% 6 8% 7 0.06
4013 136 28 60 23 82% 1 4% 1 0.02
Truckin | 4212 991 82 167 87 106% 11 13% 16 0.10
g
4213 475 70 126 59 84% 10 14% 16 0.13
4214 195 43 106 46 107% 9 21% 10 0.09
4215 103 8 8 5 63% 0 0% 0 -
4221 219 58 71 24 41% 1 2% 1 0.01
4222 63 4 6 2 50% 0 0% 0 -
4225 427 58 95 70 121% 2 3% 2 0.02
4226 479 152 317 85 56% 17 11% 24 0.08
4231 492 65 137 45 69% 8 12% 10 0.07
Qil 4612 377 114 185 20 18% 2 2% 4 0.02
Pipdines| 4613 362 122 186 32 26% 3 2% 5 0.03
4619 45 10 45 6 60% 0 0% 0 -
Natural 4922 2,942 708 963 159 22% 23 3% 23 0.02
Gas 4923 190 41 66 13 32% 1 2% 2 0.03
Pipelines| 4924 118 29 50 9 31% 2 7% 3 0.06
4925 192 58 107 16 28% 3 5% 9 0.08
4932 30 8 13 5 63% 1 13% 1 0.08
Totals 7,786 1585 2499 681 27% 85 3% 103 0.04

*Percentages in Columns E and F are based on the number of fagitisipsced (Colurm C). Percentagescanexceedl00%
because violations and actions can occur without a facility inspection.
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Exhibit 26
Five-Year Enforcement and Compliance Summary by Statute for Transportation
Sectors
SIC | Number of Total Enforcemen Clean Air Act Clean Water Ac Resource FIFRA/TSCA/
Code | Facilities Inspections| t Actions Conservation and EPCRA/Other
Inspected Recovery Act
% of thal % of || % of thal % ofJ % of thal % of % of thal % of
Inspections | Total || Inspections| Total || Inspections| Total || Inspections | Total
Actiong Action Actions Actiong
Rail 4011 165 717 51 18% 6% 52% 56% 30% 30% 0% 8%
4013 62 328 13 30% 8% 56% 54% 13% 31% 1% 8%
Trucking || 4212 236 987 147 14% 33% 14% 4% 71% 59% 1% 3%
4213 205 737 69 13% 17% 11% 4% 74% 78% 1% 0%
4214 87 539 43 23% 16% 6% 7% 70% 2% 1% 5%
4215 31 60 0 5% 0% 0% 0% 95% 0% 0% 0%
4221 119 337 15 88% 87% 1% 0% 9% 7% 1% 7%
4222 16 52 6 12% 17% 56% 50% 33% 33% 0% 0%
4225 151 599 54 31% 9% 16% 6% 52% 83% 2% 2%
4226 264 1,828 182 46% 53% 15% 14% 38% 32% 1% 1%
4231 180 747 68 17% 7% 11% 13% 71% 78% 1% 1%
Qil 4612 189 780 85 79% 71% 8% 5% 13% 25% 0% 0%
Pipelines|| 4613 193 991 71 64% 73% 20% 3% 16% 23% 0% 1%
4619 21 57 5 54% 20% 23% 20% 21% 60% 2% 0%
Natural 4922 1,380 4,566 122 92% 86% 3% 3% 5% 6% 0% 5%
Gas 4923 84 342 3 89% 67% 8% 33% 3% 0% 0% 0%
Pipelines|| 4924 53 210 7 80% 71% 13% 29% 8% 0% 0% 0%
4925 112 620 31 71% 2% 12% 13% 17% 9% 0% 6%
4932 17 90 4 39% 50% 42% 25% 17% 25% 2% 0%
Totals 3,263 12,904 774 59% 41% 12% 11% 29% 45% 1% 3%

Actionstakento enforcethe Federallnsecicide, Fungicide,and Rodenticide Act; the Toxic Subsinces and Gntrol Act,
and the Emergency Planning and Community Right-to-Know Act as well as other Federal environmental laws.
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Exhibit 27
One-Year Enforcement and Compliance Summary for Transportation Sectors
SIC | Numberof Total Enforcement Clean Air Act Clean Water Act Resource FIFRA/TSCA/
Code | Facilities Inspecions Actions Congvation and EPCRA/Other
Inspeced Recovery Act
% o Totd % of % o Totd % o % o Totd % of % o Totd % of
Inspections Totd Inspections Totd Inspections Totd Inspections Totd
Actions Actions Actions Actions
Rail 4011 73 125 7 16% 17% 51% 67% 33% 17% 0% 0%
4013 28 60 1 30% 0% 50% 100% 20% 0% 0% 0%
Trucking |4212 82 167 16 17% 31% 14% 0% 69% 69% 0% 0%
4213 70 126 16 12% 19% 10% 0% 78% 81% 0% 0%
4214 43 106 10 12% 20% 10% 0% 77% 80% 0% 0%
4215 8 8 0 25% 0% 0% 0% 75% 0% 0% 0%
4221 58 71 1 82% 0% 0% 0% 18% 100% 0% 0%
4222 4 6 0 17% 0% 33% 0% 50% 0% 0% 0%
4225 58 95 37% 50% 14% 0% 49% 50% 0% 0%
4226 152 317 24 48% 42% 12% 17% 39% 38% 0% 4%
4231 65 137 10 19% 0% 13% 0% 68% 100% 0% 0%
Oil 4612 114 185 4 87% 75% 4% 0% 9% 25% 0% 0%
Pipelines |4613 122 186 72% 60% 22% 0% 6% 40% 0% 0%
4619 10 45 0 50% 0% 8% 0% 42% 0% 0% 0%
Natural 4922 708 963 23 94% 96% 3% 0% 4% 4% 0% 0%
Gas 4923 41 66 2 83% 100% 11% 0% 6% 0% 0% 0%
Pipelines |4924 29 50 3 92% 33% 2% 67% 6% 0% 0% 0%
4925 58 107 9 79% 100% 8% 0% 12% 0% 0% 0%
4932 8 13 1 46% 100% 38% 0% 15% 0% 0% 0%
Totals 1585] 2499 103 64% 46% 11% 10% 26% 44% 0% 1%

*Actionstaken to enforce the Federal Insecticide Fungicide and Rodenticide Act; the Toxic Subtances and @ntrol
Act, and he Emergency Ranning and @mmunity Right-to-KnowAct aswell asother Federal environmental laws.
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VIII. D. Comparison of Enforcemert Activity BetweenSelected Industries

The following exhibitspreseninspecion ard erforcenert information across
numerous manufacturing secor indudries including the ground, water, ard
air transportation indudries.
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Exhibit 29: One-Year Enforcement and Compliance Sunmary for Selected 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
Agricultural Chemicals 263 105 206 102 97% 5 5% 11 0.05
Petroleum Refining 156 132 565 129 98% 58 44% 132 023
Rubber ard Ragic 1,818 466 791 389 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 004
Shipbuilding ard Repair 44 22 51 19 86% 3 14% 4 0.08
Ground Trangportation 7,786 1,585 2,499 681 43% 85 5% 103 0.04
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 Columns E and F are based on the number of facilities inspected (ColuPencehtages can exceed 100% beeatglations and actions can

occur without a facility inspection.
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IX. REVIEW OF MAJOR LEGAL ACTIONS

This fction povidessummary information about majoca®s that have
affected thisector Asindicated in IPA’ s Enforcement Accomplisments
Reports fom 19921994, severa significant enbrcement ations were
resolved between 1991894 involving the ail, trucking, and pipeline
industries. Characterizations of thgpesof enforcementactions takerare
provided for each of the cited cases.

IX.A. Review of Major Cases
IX.A.l. Rall
U.S. v. Consolidated Rail Corporation, CAA, 1992

U.S. Digrict Court entered a second anendment to cmnsent orde resolving

EPA's AA contempt actio againg Conlidated Ril Corporation
(Conrail). The amendmeneguires Conrail to pay $165000 in penaltieor

pastviolations In addition,t allowsthe company to appBncugingagents
in lieu of water to antrol fugitive dug. The amendmaent is based on a
consnt oder EPA and @nrail negotiated in 1986 teesolve violationsof

Ohio's State Implementation Plan (SIP).

U.S. v. CSX Transportation, CWA, 1993

CSX Trangortation sgned a corent decee to pay $80,000 in civi
penalties and p&srm four Supplemental Bvironmental Pojects (SEPS)
valuedat $4,000000for alleged violation®f CWA for exceeding NBES
limits.

Burlington Northern, Multi-media, 1994

EPA Region V sought $279)78 torecover cogsincurred condstent with the
NCP unde€ERCLA and OPA natual resource damage®taling $250000,
and GNVA penaltiestotaling $2500000 for three incidentsof railroad
derailment.

In the matter of Burlington Northern Railroad, EPCRA, 1994
A RCRA congntorder was issued br the conamnaion of groundwaer,

and a 1993 unilateradminigrative oder, bagd on a multimedia inzection,
required the defendant to cease discharge of oil and chlorinated waters.

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

Secbr Notebook Project 105 Sepenber 1997




Ground Trangortation I ndustry Review of Major Legal Actions

Southern Pacific Transportation Corporation, 1994

A train deailment caused therdease of a hebicide into the Sacramento
River killing all plantif e for 42 miles The ttlement povided brrecovey
of $36 million in espone coss. The decee alg required payment ofa
$500,000 civil penalty the dgatutoy maximum for the violation)
Defendants musalso esablish a $14 million &énd for natual resource
damages.

U.S. v. Norfolk & Western Railway Company, 1994

Criminal plea agreement and sttlement resulted in the U.S. receiving
$500,00Gineand $50M00 restitution. Missouri received $70@00fineand
$1.7 million in resitution, $1 million for ageation of a pak, and
establishment of a $2.2 million environmental awareness program.

IX.A.2. Trucking
U.S. v. The Carborundum Company, et al. , CERCLA, 1994

On March 30,1994,a conent decee wadodged in tke District Court of
New Jerseywhich partially settles Rgion II's cog recovey claimsrelating
to the Gldwell Trucking @mpany Supdund ste in Faichild Township,
New FErsey. From 1950 though the midl970s Caldwell Truckinghauled
septage and othewades from residential, commecial, and indusial
customersanddisposedf thesewastes in unlined lagoorsd the ge. The
nine settling defendants agreed to py $246 million for BPA's past and
future ods and areed to peform dl scheduled remedial and ndurd
resource estoration wok at the ge, valued at an additional $32 million.
NewJerseywill alsoreceive itdirst natual resource damage payment under
CERCLA, in the amount 0f$984000, and the US. Depatment of the
Interior will receive $40,000 for its assessment and monitoring costs.

U.S. v. Gomer's Diesel and Electric Company, RCRA, 1994

Gomer's Diesl and Hectic Co., with automotive and tiick maintenance
facilities located in Belgrade, Great Falls and Mssoula, Montana,was
sentenced on Mrch 24,1994, following a plea ofguilty to oneeount of
unlawful trangortation ofa hazadouswage in violaton of RCRA. The
company wasplaced on gpewised pobation br two yeas and fned
$100,0@, $50,000 ofwhich wassuspended in @cognition ofremediation
conducted at its Belgrade facility.

Hamner, Inc., Corpus Christi, CWA, 1994
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Chrigti, Texas on May 24, 1994, with a popofd penalty 0f$9,108 for

violations of the GNVA. The coporation's tanker truck overturned,

dischargingappioximately24 barels of petioleum naphthaThepetioleum
naphtha ented navigablewatess of the US. in quantitiesdetemined to be
harmful. Theoil did not exter amgor waterway, no dinking water supply

wasaffected,andthere wee no sgnsof damage to wildlé oraquatic lie.

Settlement negotiations are underway.

IX.A.3. Pipelines
U.S. v. Shell Oil Pipeline Corporation, Criminal Enforcement, 1992

Pipeline upture causd an 860000 gallon oil pill into the Mississippi,
Gasconade, and isbouri rivers. Shell pleaded guilty to violation dhe
Refuse Act andagred to pay $&00000 in fnes restitution, and
settlements.

U.S. v. Texaco, CERCLA, 1993

Texacoenteredaconsentdecredor pefformance ofa remedial degn and
remedial action at the Pai@iCog PipelineSupefundsite in Calif ornia. The
RA isvalued at $400000. Texaco al® ageedto reimburse Calif ornia for
response cats the US. for future response cods, and BPA for pas RI/FS
costs.

U.S. v. Transwestern Pipeline Company, TSCA, 1993

A consent decree was terminaed when the defendant me dl terms and
conditions ofsettlement (including payment o& penalty of$375000 and
groundwater monitong). Under the decee, 144991 tonsof PCB
contaminatedal and debis were removed andlisposdin TSCA landill.

U.S. v. Tennessee Gas Pipeline Co., CWA, 1993

Court entered find orde for dignissal after paties agreed to apendty of
$725,000 for unauthorized discharges of PCBs from a pumping station.

U.S.v. U.S. Oiland U.S. v. Texaco, OPA, 1993

U.S. Oil ayreed to py civil pendties of $425000 and Texaco agreed to py
$480,000n pendties. Both wee madeto acquireandinstall state-of-the-art
spill detection and gwvention equiprent valued at $80000 for each
company. Both weee al required to rimburse for Fedeal spill respone
costsof $60000and$125000 espectively. The actiongepreent thefirst
judicial penalties assessed under OPA.
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IX.B. Supplemental Environmental Projects (SEPS)

Below isalist of Supplementar Environmental Pojects(SEPs). SEPsare
compliance agrementshat educe aécility'ssipulatedpenaltyin returnfor
an envionmental poject that excess the value ofthe eduction. Often,
these pmojects fund pollution pevention activitiesthat can gnificantly
reduce the future pollutant loadings of a facility.

Exhibit 32containsa @ample of SEPsfrom the tangortation indugry. The
information ontanead in thechat is not compreénensve and provide only
a sample of the types of SEPs developed for the transportation industry.

Exhibit 32
Supplemental Environmental Projects in the Transportation Industry
Case Name Statute Estimated Environmentally Beneficial Activities
Cost to
Company
General Chemical CAA $90,000, | Facility was to purchase and install an Airless
Company Paint $ray Uhit and Fenu RoboticsSprayUnit in

order to reduce tdal VOC releags to the
atmosphere by 10 percent.

Thatcher Chemical | EPCRA8304| NotKnown | SEPincluded the consuction of a building vth
Company scrubbing euipment for endosng loading

products to prevent future relessinto the

environment to be completed ndiary24,1994.

CSX Transportation CAA $ 4,000,000 | Company was required to:

e Perform NPDE mmpliance audits at 21
active CSX railroad yards

¢ Conduct multi-media risasessment audit a
61 inactive facilities

e Provide environmental asvenes training
program for managers

¢ Develop besmanagemet practicesnanual
and a eminar on ®rm water runoff a
railroad yards.
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X. COMPLIANCE ACTIVITIES AND INITIATIVES

This section highlights the activities undertaken by this industry sector and
public agenciesto voluntaily improve the sctofs environmental
performance. These activities include those independently initiated by
industrial tade asociations This section of the notebook atscontainsa
listing and description of national and regional trade associations.

X.A. Sector-Related Environmental Programs and Activities

Environmental compliance agance activitiedhave been conductég the
major trade asociationsfor each othetrangortationsectoscoveredin this
report. The following examples represent some of the indudry initiatives
that pomote complianceor assess methodsto reduce envionmental
contamination.

X.A.l. Rall

Waste Nhimization Assessment for a Manufacturer of Rebuilt Railway Cars and
Components

U.S. BPA funded a pilot project to assist smal- and mealium-sze
manufacturers wigng to minimize theigeneetion of hazadouswage, but
lackingtheexpetise to do 8. The AgencyedablishedWade Minimization
Assessment &@iters (WMACSs) at €lected univesities, adapting pocedues
from EPAs Waste Nnimization Oppotunity Assessment Manual The
WMAC team at the University of Tennessegpecteda plantthatrebuilds
approximately )00 milway cars each yearand that efurbishes wheel
assembliesand air brake ystems The team isued a eport and made a
number of recommendations for minimizing hazardous waste outputs.

X.A.2. Trucking
Consolidated Compliance Reviews

The trucking indusry hasworked with the Depament of Trangortation,
Federal Highway Admintsation FHWA), todevelop seamlined poceses
for conduding compliance reviews. As aresult, the FHWA now onduds
all record reviews and inspection activities in a "one stop" process.

Theoriginal procesinvolvedsevera different ingpections The first type of
inspection bcused on compliance withCC rulesand opeating authoity
licenses.The £cond type oingpection bcused on sfety compliancassues
Additional ingectionsvereconductedo ensire compliance with hazdous
materials tangortation regulationsvereadded in the 1980'8orerecently,
driver drug testing was added to the inspection requirements.
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DOT-FHWA's complianceaviewis now conducted with the ipsctorusng
alap-topcompute with built in promptes, progransto generate checklists,
work sheets tabulationsand egulationsand intepretations Thes took
allow the inpectorto coverall the componentsf the ingpection in ‘bne
stop.” The complianceaview oftenoccuss at corporateheadquaers. The
system wasleveloped in 1986; ctently, abou200DOT-FHWA inspectos
use the system.

Inspectors @ceve sx weeksof training when they come into the DOT
FHWA, including taining on cas developrent, regulations compliance
reviews, andengtivity. Ingpectosdonot need peanission bebre enterng
afacility but usudly call in advance 0 thegppropriae saff and recordscan
be available. Unannounced imeectionsmay occurif criminal activity is
suspected.

DOT-FHWA ingpectosare pioviding moe and moetechnical asstance to
theregulatedcommunity. They have education packagespecific issues

suchashazadousmaterals and 'On Guad" announcementsf new sfety

problems or rules affecting the industry.

Cooperative Hazardous Materials Enforcement Development

The opedtive Hazadous Matenals Enforcement Develpment
(COHMED) program isan outeach activity otheU.S. DOT sRegarchand
SpecialPrograms Adminigration RSPA). COHMED works to promote
coordinationcoopestion, educationand communicatiorof Fedesl, State,
local agenciesandindudry having enbrcementyespons,and management
responsibilities ér the sfe trangortationof hazadousmaterals Through
education and &ining, COHMED patticipantsare ableto improve curent
programs, and develop n@rogramsto enhancéazadousmateralssafety.

COHMED conductssmi-annual cordrencesand hazatous materals
seminars.COHMED al® publifhesa quatery newdetter, "The Reporter,”

and the Bullet" when epedient dissemination ofinformation isrequired.

COHMED paticipaion is open b Federd, State, local agences, and

industry involved in enbrcement,emegency espong or planning and
preparednessi-or more information call (202) 366-4900.

CHEMTREC

CHEMTREC isa public srvice organization establishég the Ghemical
Manufacture’s Asociation and itsmembes in 1971 to povide first
responders, theangortation indusry, medical pofesionals and othes
access d response nformaton armd techical assstance from chemical
industry expés for incidentsinvolving hazadousmaterals The Centers
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staffed by tained communicaterwho can contact thoaedsof chemcal
manufacturers,hsppess, digributors, and cariers. Throughthes contacts
CHEMTREC can telecoefencerespondesatthescene ofan incident with
technical expeasto provideimmediateadvice and asstance. CHEMTREC
can als immediately povide and t&nsnit, via fax, product Meterial Sagty
Data Sheetsr otherspecific product inbrmation. The (HEMTREC Center
can be reached 24 hours a day, 7 days a week at 1-800-424-9300.

TRANSCAER

TRANSCAER isan outeach pogramthatfocusson asisting communities
that do not hasa majorchemical facility but have majotrangortation
routeswithin theirjurisdiction. TRANSCAER is spon®red bythechemical
manufacturing, disibution andrangortationindudries TRANSCAER's

objectivesare to engure that communitiesire pepaed tohandlehazadous
materials tangortation emegenciesand ttat an ongoing dialogue exss
with the public about chemical &angortation. The piogram piovides
assistancedr communitiesodevelopand evaluate thee@megency espone
plan for hazadousmateral trangortation incidents For more information
contact the RANSCAER Task Group at c/o MA, 1300 Wilon Blvd.,,

Arlington, VA, 222009.

CMA's Lending Library

Since 1985,the CMA's Lending Library has provided free accesto
videotapdraining pogramson hazadousmateralsandhandlinghazadous
materials incidents Contact theCMA Publication Fuliilment depatment
at (202) 887-1253 for ordering information.

X.A.3. Pipelines

The giant Alaka compag Alyeka hasundetaken the mdsexpens/e
corrosion epairprogram in the indusy’ s hisory with a campaign to ipect
pipelines or coroson, repair damagedexctions and eplace pipe sctions
as needed.The eimatedcods of thiseffort from 19911996 ae $600800
million. Externd and intend corroson & someof the800-mile line’spump
stations ves discovered with the help ofa coroson detection pig that
exceeded Feddrstandads for coroson detection and mitigatiorJ(S.
Petroleum Strategies, Bob Williams, 1991).
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X.B. EPA Voluntary Programs

Environmental Leadeship Program

Project XL

The Environmental Leadership Program (ELP) is a nationa 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 1995 ly selecing 12
projects at indudrial facilit ies and federal installations that demondgrate the
principles d the ELP program. These pinciples nclude: ervironmertal
management systems, mutimedia compliance assurance, third-paty
verificaion of compliance, puldic measues d accaintability, padlution
prewertion, community involverrert, ard mentor programs. In return for
patticipating, pilot patticiparts receved pubic recagnition ard were given a
period of timeto correctary violations discoveredduring theseexperimental
projects.

EPA is making plars to launch its full-scaé Environmertal Leadeshp
Programin 1997. The full-scake program will be facilit y-based with a 6-year
paticipation cycle. Facilities that meet certain requirements will be ligible
to paticipat, suchas taving a canmunity outreacliemployee nvolvenment
programs ard anervironmertal managenent system (EMS) in place br 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 Presdent Clinton’s
Reinventing Environmental Regulation initiative. The projects seek @
acheve cost effecive ervironmertal benefits by providing participarts
regulatory flexibilit y on the condition that they produce greater environmental
benefits. EPA and program participantswill negotiateand signaFinal Project
Agreement, detailing specific environmental objectives that the regulated
entity shall satisfy. EPA will provide regulatory flexibilit y as an incentive for
the paticipants supeior environmental performance. Participants are
ercouraged 0 seek saketolder suppat fromlocalgovernments, busnesses,
and environmental groups EPA hopes to implement fifty pilot projects in
four categories, including indudrial facilit ies, communities, and government
facilit ies regulated by EPA. Applications will be accepéd on arolling basis.
For addtiond information regarding XL projects, including appicaton
procedues ard ciiteria, see he May 23, 1995 Feleral Register Notice.
(Contact: Fax-on-Demand Hotline 202-260-8590, Web:
http://www.epagov/Projea XL, or Christopher Knopesat EPA’s Office d
Pdicy, Plaming ard Evaluaion 2022609298)
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Climate Wse Program

EPA sENERGY STAR BuildingsProgram isavoluntary, profit-based program
desigrned to improve the energy-efficiency in commercial and indudrial
buildings Expanding the successful Green Lights Program, ENERGY STAR
Buildings waslaunched n 1995.This program relies on a 5stage $rategy
designed to maximize energy savingsthereby lowering energy bills, improving
occupam comfort, ard preverting pdlution -- all at the sane time. If
implemented in every commercial and indugrial building in the United States,
ENERGY STAR Buildingscould cut the nation’s energy hill by upto $25 hillio n
ard prevert up o 35% of cabon dioxide enmssions. (This is equvalent to
taking 60 million cars of the road). ENERGY STAR Buildings paticipants
include caporations; srmall and medium sized lusihessesjocal federa ard
state governments; non-profit groups;schools; unversities;and heath cawe
facilities. EPA provides technica and non-technical suppot including
software, workshops, manualk, communicaion tools, ard an information
hotline. EPA’s Ofice d Air ard Radation manages the gperation of the
ENERGY STAR BuildingsProgram. (Contact: Green Light/Energy Star Hotline
at1-888-STAR-YES or Maria Tikoff Vargas EPA Program Director at202-
2339178 a vist the ENERGY STAR Buildings Program webste at
http://www.epagov/appdsar/buildings)

Green LightsProgram

EPA’s Green Lights program was initiated in 1991 ard has the goal of
preverting pdlution by ercouragng U.S. institutions to use eprgy-efficiert
lighting techndogies. The program saves money for businesses and
organzaions ard creaes a atarer ervironmert by reducng pdlutants
releagd nto the amosphere. The piogram hasover 2,345 paticipartswhich
includemgor corporations, small and mediumszed busnesses, federal, Sate
ard local governments, non-profit groups schools, unversities ard heath
care facilities. Each participant is required to survey their facilities and
upgrade ighting wherewer it isprofitade. Asof March 1997 paticiparishad
lowered their dectric bills by $289millio n annudly. EPA provides technical
assstarce D the paticiparts througha decsion support sdtware package,
workshops aml manualks, and aninformation hotline. EPA’s Ofice d Air ard
Radation is respasible for operating the GreenLights Program. (Contact
GreernLight/Energy StarHotline at1-888-STARYES a Maria Tikoff Vargar,
EPA Program Director, at 2022339178 te )

WageWs$e Program

The WasteWi$e Pogramwasstarted in 1994 ly EPA’s Office d Sdid Waste
and Emergency Response. The program isaimed at redudng municipd solid
wases ly promoting waste prewertion, recyling cdlecion ard the
manufacturing ard purchase o recycledproducts. As of 1997,the program
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NICE

had about 500 canparies asmembers, one third of whom are Fortune 1000
corporations. Members gree b idertify ard implement acions to reduce
their solid wagdes setting waste reduction goals ard providing EPA with
yearly progress reports. To mamber companies, EPA, in turn, provides
techicalassstarce,pulicaions, networking oppartunities, ard netional ard
regional recaynition. (Contact WasteWi$e Hdline at1-800-372-9473 o
Joame Oxley, EPA Program Manager, 703-308-0199)

The U.S. Depatment of Energy is administering agrant program called The
National Industial Compettiveress hrough Energy, Environmert, and
Economics (NICE®). By providing grarts of up © 45 pecert of the total
projectcast, the program ercouragesmdusty to reduce ndustia wase atits
saurce aml becane more erergy-efficiert ard cost-compettivethroughwase
minimizaton efforts. Grarts are used ¥ industy to desgn, test, ard
denonstrate rew proceses ard/or equpment with the pdentia to reduce
pollution ard increase eargy efficiercy. The program is open to al
indudries; however, priority is given to proposals from paticipants in the
forest products, chenicak, petroleumrefining, steel aluminum, metal castng
ard glas manufacturing sctors. (Contact http//www.oit.doe gov/acces/
nice3,Chris Sifri, DOE, 3032754723 a Eric Hass, DOE, 3032754728)

Desggn for the Environment DfE)

DfE is working with severa indudries to identify cost-effective palution
prevertion strategies hat reduce rsks b workers ar the ervironmert. DfE
helps lushesses copare am ewaluat the peformance, cost, pdlution
prevertion benefits, ard human heathand ervironmertal risks assoiated wih
existing ard aternative technologies. The gaal of these pojects is to
ercourage lushesses ¢ consider ard usecleaner products, processesard
technologies For more information akout the DfE Program, cal (202)260-
1678. To obtain copiesof DfE materials or for gereral information atout
DfE, contactEPA’s Pdlution Prevertion Information Cleainghouse at(202)
260-1023 o visit the DIE Website athttp://esinel.gov/dfe.
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X.C. Trade Association/Industry-Sponsored Activity

The trade asociationsthat epresent the tangortation indugy are a
valuable surce of economic and enwvanmental compliance dataThe
following subsections list major trangortation tade oganizationsand
highlight environmental initiatives sponsored by some of these groups.

X.C.1. Railroad Tank Car Safety Research and Test Project

Since 1970 the Rlway Progres Inditute (RPI) and Asociation of
AmericanRailroads(AAR) have copon®red the RI-AAR Railroad Tank
Car SafetyResearch andet Project. The pupo< of the project, initiated
following several fatal tank carcrashesin the late 196Qgs to identify and
understand the caessof tank campunctues andrupturesin accidentsand to
develop engineérg lutions Resultsof thiscontinuing poject have led to
the development and intduction ofseveral devicesto improve tank ca
crash wothiness, including doubleshelf couples and head and thmal
protection gstems. In addition,the pogram hasproduced a databa®f
more than 3®00 recods of tank cas damaged ovethe pas 30 yeas
(Ensuring Rilroad Tank @r Safety Trangortation Reseath Boad,
National Research Council, 1994).

The research conducted on tank csafety hasresulted in the implementation
of regulationto increa® the sfety of cettain hazadousmateral cas. DOT
HM-175 which waginalized in Septembdi995,covesawiderangeof tank
car sfety related isues including new tank carspecifications for
halogenated oganic compounds This effort hasresulted in sgnificartly
safer tank cars for these materials.

In addition,there have beereseral improvementsn anindudry agreement
between the AARthe Chemical Mnufactuers Association CMA), and

RPI, including:
J Thicker tank cars made of stronger steel;
. Elimination d bottom outlés, a common surce of rdeases in

accidents; and

. A full height head kield to potect the end othe tank fom
punctures in accidents.

X.C.2. The North American Non-Accident Release Reduction Program
The North Ameican Non-Acident Release Redudion Progran wasinitiated

in Junel995 by theail indugry. A "Non-Accident Rlea®"” (NAR) is any
unintendeddleas ofa hazalouscommodity fom a &ilroad camot causd
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by atrain accident. Mo NAR's involve snall quantity eleases but ®me
have been vgrcogly and all have the potentiafseriousinjury. TheNorth
American NAPProgram isan awaenes campaign degned to aldrshippess
and cariersto repeated inencesof NARs of hazadouscommoditiesrom
rail tank cars and encourage positive action to prevent recurrence.

General oversight of the NAR Rogram rsts with AAR's Hazadous

MaterialsWorking Committee and the NARSened Committee,madeup

of representatives from dippess, cariers, car ownes, and indugy

associations. The NAR Program hastwo sub-committees a Technical
Subcommittee and aotmunicationfkegulatoy Subcommittee. The

Technical goup reviews NAR data and attempt® develop technical
solutions to identied pioblems The Gmmunication&Rkegulatoy group

works on program publicity and government (regulatory) relations.

NAR datiscollecied by carersandreported to AAR, who engrsitinto an
NAR datbase,keepng al bushess da confidenial. When a treshold
numberof releagshasbeen ecoded brany given companAR prepaes
an "acton paclage" outlining the detils of each elease anddrwards he
informationto adesignaed individud at tha company. Recipientsof action
packages @& encouagedto takewhateveractionsare appopriate to addess
the causs of the eleases, advisng AAR of their respon®e. The NAR
General @mmitteehasset a goal to educe the numbeof NARs from
hazardous mateis tank cas in North America by 25 perent overa two
year perod. The Noth Ameican NAR Program is an expansn of a
successful ppgram garted in Canada in 1992. NAR's in Canada wee
reduced 32% over a two year period after implementation of the program.

X.C.3. Environmental Compliance Handbook for Short Line Railroads

As pat of its mandateo clarnfy and communicate ena@nmental egulatory
responsibilities to thireightand &il indugry, EPA’ sFreight,Economy,and
the Environmental Wok Group hasworked with theFederal Railroad
Administration(FRA) to prepae a handbook oBPA regulationsapplicable
to short line railroads The handbook ia "plain English” guide to bort line
railroad envionmental espongbilities and the lawshatcreated them.The
handbook also provides State and Federal agency contacts and Hotlines.

X.C.4. Environmental Training Publications and Videotapes

The Ameican Trucking Assodations (ATA) has developed numeous
documents and videotap#s help thos in the tucking indusry to better
understand applicable eneitrmental egulations and to asst them in
compliance.Following is a list of some the materiaiffered by the ATA.
For a more complete catalogue listihgs andotherproducts contactthe
ATA document center at (800) ATA-LINE.

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

Secbr Notebook Project 116 Sepenber 1997




Ground Trangortation | ndustry Compliance Activitie s and Initiative s

J Stormwater Bst Management Ractices Guidance forVehicle
Maintenance Rdlities(video)- Identfies pacicaland efecive best
managemenpracticesthat can be sl in vehicle wasing, fueling,
and loading areas.

. UsedOil: A Guidebook to Bst Management Ractices- Helps the
user detenine the cmpany's responsbilities and develop
procedures thataproductive cod-efficient,and in compliance with
Federal and State guidelines.

. Hazardous V@de Regulationsfor the Trucking hdudry - Outlines
and explainshazadous wage regulations as they elate to the
trucking industry.

J Stormwater: Pollution Prevention forthe Trucking hdudry -
Explains howto write apollution prevention plan and covethe fve
general phases of a plan in detail.

. Vehicle Washing Compliance Minual - Providesa Stateby-State
review of applicable egulationsaffecting vehicle wasng and a
survey of vehicle washing technology.

X.C.5. Pipdine Integrity Programs - Natural Gas and Hazardous Liquid One-Call
Systems

More than 60 peent of pipeline accidentare the esult of third-party
damageOne-<all systemsweredevelopedo reducethenumberof incidents
involving accidental pipeline ruptures.

Contractors and homeowrserho work in the vicinity of natual gasand
hazardousliquid lines can lean of their location via a isigle telgphone
number. This numbe is supplied in 48 of the 50 States and in Canada by
various onezall ystems and isusually posed on pipeline m&ersalong the
pipe route.

Each onezall system isan oganization éinded by membeundeground
utilities. The ystem actsasa computared link between people digging
around pipelineand the opetors of the® conveyanceystems. When a
contractor or hommwner calls the toll-free numbe, the onecall operator
takes inbrmation regading the time and location gdlanned wok and
immediately notifies all membes with undeground fcilities in the
excavation area.
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When a membereceivesnotification d planned excavation in itsea, its
opeaators are responsble for detemining the potential hazdsto the line.
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If the work does have the potential to affect the pipelinecohgpany will

dispatch cews within 24 to 72 busess hours to locate and maérthe
pipeline’s pute. After detemining the diection and width othe pipe,
personnelise aseriesof flagsor spray paint to mak the exact location dhe
system.If thework will crossthe pipelinecrewsal tes for exactpipeline
depth.

X.C.6. Summary of Trade Associations

The tlade and mfesional oganizationserving the tangortation indusry
are presented below, classified by industry sector.

Rail
Association of American Railroads Members: 64
50 F Street, NW Staff: 607
Washington, D.C. 20001 Budget: $48,800,000

Phone: (202) 639-2839
Fax: (202) 639-2465

The Asodation of Ameaican Railroads (AAR) is the coordinding and
researclagencyof the Ameican railway indugry. Membeiship iscompiised
of the lager, Class|, railroads Focusareasinclude: railroad opegtion and
mainenance, satigics, medical poblems coopedtive advetising and public
relations, ates communicationsafety, and teing of railroad equipment.
The AAR was foundel in 1934 and maintaina library of cumrent and
historical volumesard periodicals The AAR also opestes an online
database ddll railcars, trailers, and containeyused in Noth Ameiica called
Universal Machine language uipment Rgister. Publicationsnclude the
guarterly Official Railway Equipment Rgister, the biveeky Rail News
Update and the annual Railroada€ts. The AAR al® publihiesgsudies
statistical reports, and general information publications.

National Railway Labor Conference Members: 150
1901 L Street, NW, Suite 500 Staff: 25
Washington, D.C. 20036 Budget: $4,100,000

Phone: (202) 862-7200
Fax: (202) 862-7230

The National Railway Labor Conferen@¢RL C), foundedn 1963,serves
as a management collective lgaining agencydr the milroad indusy.
NRLC repreentsrailr oadsaswell asswitching and teminal companiesnd
compiles statistics on the industry.

Secbr Notebook Project 118 Sepenber 1997



Ground Trangortation | ndustry Compliance Activitie s and Initiative s

Trucking
American Trucking Associations Members: 4,100
2200 Mill Road Staff: 300
Alexandria, VA 22314 Budget: $45,000,000

Phone: (703) 838-1844
Fax: (703) 838-1992

The Ameican Trucking Assodations (ATA), founded in1933, represents
motor cariers, suppliers, State tucking asociations and national
conferencesof trucking companies The ATA works to influence tle
decisions ofFededl, State,and local govermmertal bodiesto promote
increased éiciency, productivity, and competitivenasin the trucking
industries. ATA promoteshighway and diver safety, suppois highway
research mjects and sudies technical and egulatoy problemsof the
trucking indusry. ATA and itsaffiliated conkerencesprovide extensve
educational oppaunities and poductsto asist trucking companiesvith
safety, OSHAand envionmental egulation. In addition,the asociation
provides memberwith a guide to Fedearand Stateegulationsandoffers
a conprehensve accouring sevicefor cariers ofall sizes. An information
center containingiumerous ATA and otherpublicationsis available to
members and the public.

Asscciation of Wade Hazardous Materials| Members: 75
Transporters Staff: 2
2200 Mill Road
Alexandria, VA 22314
Phone: (703) 838-1703
Fax: (703) 519-1866

The Asociation of Wage Hazadous Maternals Trangorters represents
carriersthattransportPCBs, usdoil, and hazatousand edioactive wate
by truck and rail.

National Tank Truck Carriers Members: 260
2200 Mill Road Staff: 7
Alexandria, VA 22314 Budget: $1,000,000

Phone: (703) 838-1960
Fax: (703) 864-5753

The Natimal Tank Truck Carriers (NTTC) was founded in 1945 and
represents common ocontact tank tuck carierstrangorting liquid anddry
bulk commoditieschemicalsfood pocesing commoditiespetioleum,and
related poducts NTTC promoted-ededl standadsof congruction,desgn,
operation, and use of tank trucks and equipm&itT C sponors schools
conducts esearch, and poducespeiiodicals including the annual Cargo
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Tank Haardous Materials Regulations and Hazardous ©mmodities
Handbook

Regional and Distribution Carriers Conference | Members:375
2200 Mill Road, Suite 540 Staff: 5
Alexandria, VA 22314
Phone: (703) 838-1990
Fax: (703) 836-6870

The Regiond and Didribution Carriers Conference (RDCC) congsts of
companies paicipating in tiucking for hire, includinglocalcartage andsort
haul. RDCC was founded in 1943 andepresnts motor haul carriers
rendemng distribution ®rvicesbeyond commeiral zones RDCC is affiliated
with ATA and conductsan executive managent seminar and exhibit.
RDCC poducesamonthly newketterand gveral informational phamplets

Interstate Truck Carriers Conference Members: 800
2200 Mill Road, 3rd Floor Staff: 7
Alexandria, VA 22314 Budget: $800,000

Phone: (703) 838-1950

Fax: (703) 836-6610

The Intestate Truck Carriers Conference (ITCC) congsts of contract

carriers, iregularroutecommoncarriers, shippess, and othes related to the
motor carierindugry. ITCC wasfounded in 1983 anewesasan indugy

spokespersorof this patt of the tucking indusry. ITCC repreentstheir

membersinterests beadre Congress, the hterstate @mmerce Gmmission,

and the cous. ITCC is affiliated with ATA and hasa rfrigerated arrier

division aswell as a political action committee. ITCC conduds a

management developmemtrgnaratNotre Dame Univesity and poduces
bulletins and newsletters.

Pipelines

Interstate Natural Gas Association of America | Members:35
555 13th Street, NW, Suite 300 West Staff: 30
Washington, DC 20004
Phone: (202) 626-3200
Fax: (202) 626-3249

The Interstate Natual Gas Associaion of America INGAA) repreents
transporters of natual gas INGAA hasegablished committeesn isues
regading regulatoy and govemment afairs, policy analyss, and the
environment. INGAA produces Interstate Mitural Gas Association of
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American -Washington Report, a weekly newsletter that covers legislative
and egulatoly developmentaffecting thendudry which isavailable to both
members and non-members.

American Petroleum Institute Members: 300
1220 L Street, NW Staff: 500
Washington, DC 20005
Phone: (202) 682-8000
Fax: (202) 682-8030

The Ameican Petroleum hditute (API) works to ensire coopeétion
between indusy and gowernment on all matterof mutual concer. API
conducts eseach, sts gandads provides information ®rvices and
maintains a lage library. API was founded in 1919 and epresnts
corporations in the peiteum and allied indwises, including poduces,
refiners, meketers, and trangportas of crudeoil, lubricating oil, gasoline,
and natual gas API hascommitteeson indusry technical isues health,
environmat and sfety, and govemment afars and poduces many
standards, periodicals, books, and manuals.

Association of Oil Pipe Lines Members: 80
1101 Vermont Avenue, NW, Suite 604 Staff: 3
Washington, DC 20005
Phone: (202) 408-7970
Fax: (202) 408-7983

TheAssociationof Oil Pipe Lines(AOPL), founded in 194 7conssts of oil

pipelinecompaniesvhich ae genedlly regulated catiers. AOPL compiles
and presents datidical and otherata elated to the pipeline indury to
Congress, govement depdaments agences and commisons trade
associations, and the publi”AOPL is affiliated with APl and poduces
several publicationsncludingOil Pipelinesof the United StatesProgress
and Outlook
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X|. RESOURCE MATERIALS /BIBLIOGRAPHY

For furthe information on selected topicswithin thetrangoortaion indudry sectorsprofiled in this
document, a list of publications is provided below:

General Profile

Transportation in AmericaEno Transportation Foundation, Inc., 1994.
National Transportation Statistict).S. Department of Transportation, 1995.

1992 G&nausof Trangortation, CommunicationsandUtilities: Geogaphic Aea SeresSummay,
U.S. Department of Commerce.

1992 nsusof Trangortation, Communicationsand Utilities Subject Sees(Establishment and
Firm Size) U.S. Department of Commerce.

1992 (nwus of Trangortation, Communicationsand Utilities NonemployerStatigics Seres
SummaryU.S. Department of Commerce.

Encyclopeta of Associations 27t ed, Deboah M. Burke, ed, Gak Reseah Inc., Detoit,
Michigan, 1992.

Enforcement A@nplishmentsReport, FY1992,U.S.EPA, Office of Enforcement (EPA/230-R93-
001), April 1993.

Enforcement A@mplishments Report, FY 1993 U.S.EPA, Office of Enforcement (EPA/300-R94-
003), April 1994.

Enforcement Accomplishments Report, FY 1994, U.S. EPA, Office of EnforcAmeaint995.

Environmental Sowesand EnissonsHandbookNo. 2, Marshdl Sitig, Noyes Data Corpordion,
1975.

McGraw-Hill Encyclopedia of Science &thnology7th ed, vol. 8, McGraw-Hill B ook Company,
New York, New York, 1992.

Standard Industrial Classification ManyaDffice of Management and Budget, 1987.

U.S. Industrial Outlook 199©Department of Commerce.
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Rail Profile

Railroad Facts, 1995 EditigrAssociation of American Railroads, 1995.

WasteMinimizationAssessmentfor a Manufactuer of Rebuilt Railway Cars and @mponentsF.
William Kirsch and Gwen PLooby, University City Science @nter, Philadelphia,
Pennsylvania and 8. Risk Reduction Ehgineemg Laboratory, Cincinnati, Ohio, July,
1991. EPA/600/M-91/017.

Ensuring Riilroad Tank @r Safety Trangortation Research Board, National Reseaich Gouncil,
1994,

Association of American Railroads Catalogue of Publications: 1995;1808R.
Railroad Information HandboolAAR, 1994.

Trucking Profile

SourceAssessment: & Tank Gr, Tank Tuck,and Dum Qeaning,Stateef-the-Art, Monsanto
Research Corporation, Dayton, Ohio, 1978.

One Hundred Years of Infrastructure: 1892-1992ly 1992.

General Pipeline Profile

Oil and Gas Pipeline Fundamentaecond edition, John L. Kennedy, Pennwell Books, 1993.
"U.S. Interstate PipdinesRan More Efficiently in 1994 Oil and GasJoumal, Novembe27,1995.

Gas Pipeline Profile

Natural Gas 1995: Issues and Tren&sergy Information Administration, 1995.

Energy Rlicy Act Trangortation Studyinterim Report on Natural GasFlows and Rates Erergy
Information Administration, 1995.

Natural GasTechnologiesEnergy Secuty, Environment anéEconomicDevelopmentConfeence
Proceedings, 1993nternational Energy Agency, 1993.

Reporting Requirements of Interstate Natural Gas PipeliReport No. 93-1), INGAA, 1993.
Overview of Natural Gas Storage Operations (Report No. 91-6), INGAA, 1991.

Analyses Rated to themnpact of Ar Quality RegulationontheNatural GasTransmission Indudry,
INGAA Foundation, 1992.

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

Secbr Notebook Project 124 Sepenber 1997




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

Ground Trangortation I ndustry Resource Materialsg/Bibliography

New Directions: Natural Gas SuppMatural Gas Council, 1992.

New Directions: Natural Gas Energiatural Gas Council, 1992.

Natural Gas ReliabilityNatural Gas Council, 1993.

New Directions Natural GasTechnology Rsearch and Developmeniatural GasCouncil, 1993.
Natural Gas Reliability PrinciplesNatural Gas Council, 1995.

New Directions: Natural Gas, Energy and the EnvironmBatural Gas Council, 1993.
America’s Natural Gas Pipelines: A Network Built on SafdNGAA.

Pipeline to Cean Eergy: An Introduction to hterstate Natural Gas Association of Anerica
Legislative Affairs, 104th CongreddiGAA.

Going the EKtra Mile for Safety:America’s Interstate Natural GasPipelines INGAA Foundation.
Natural Gas Pipelines: The Safe Route to Energy SecUNGAA.

Factbook: Energy, the Environment, and Natural G&GSA, 1983.

Profiles of U.S. and Canadian Natural Gas Pipeline Compafiiesd Edition, 1995.

Oil Pipeline Profile

International Petroleum EncyclopediBennwell Publishing Co., 1994.
U.S. Oil Pipelines George S. Wolbert, Jr., API, 1979.

U.S. Petroleum Strategies in the Decade omagronmentBob Williams Pennwdl Publishing
Co., 1991.

Modern Retroleum:A Basc Primer of thelndugry, Third Edition, Bill B erger and Ken Andeson,
Pennwell Books, 1992.
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