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The National Transportation Safety Board is an independent Federal agency
dedicated to promoting aviation, railroad, highway, marine, pipeline, and
hazardous materials safety. Established in 1967, the agency is mandated by the
Independent Safety Board Act of 1974 to investigate transportation accidents,:
determine the pror)able cause of accidents, issue safety recommendations, study
transportation safety issues, and evaluate the safety effectiveness of government
agencies involved in transportation. '

The Safety Board makes public its actions and decisions through accident reports,
safety studies, special investigation reports, safety recommendations, and statistical
reviews. Copies of these documents may be purchased from the National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161. Details on
available publications may be obtained by contacting: '

National Transportation Safety Board
Public Inquiries Section, RE-51

800 Independence Avenue, S.W.
Washington, D.C. 20594
(202)382-6735
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Abstract: . For this study, the Safety Board conducted investigations of 45 selected
railroad accidents or incidents that occurred during a 1-year period that began in
March 1988, and reviewed reports of its past major accident investigations and
special studies related to the transport of hazardous materials by rail, studies
performed by other organizations, and the training on hazardous materials
provided by some rail carriers. The safety issues discussed in the report are the
adequacy of the protection provided by some tank cars for the risks associated with
certain products transported in these tank cars; emergency response planning for
railroad accidents involving hazardous materials; and training of railroad personnel
in the handling of a hazardous materials emergency. Recommendations concerning
these issues were made to rail carriers, railroad industry associations, public safety
groups, and Federal agencies.
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EXECUTIVE SUMMARY

The transport of hazardous materials is a rapidly growing segment of the
railroad industry. In 1989, for example, more than 1.52 million carloads of
poisons, chemicals, pesticides, and other hazardous materials were
transported by rail, an increase of 66 percent over the 0.92 million
carloads transported by rail in 1985. Because the volume of hazardous
materials transported by rail is high and because many of the materials, if
released, can pose a substantial danger to 1ife, property, and the
environment, their transport must be made as safe as possible.

The National Transportation Safety Board has had a long-standing concern
about the safe transport of hazardous materials by rail. 1In 1978, the Safety
Board held a public hearing on tank car safety, and in 1980, the Board
conducted a special investigation on tank car performance. These activities
resulted in recommendations for improved protection on certain tank cars.
Between January 1985 and February 1988, the Safety Board investigated
80 railroad accidents involving hazardous materials, which resulted in
additional recommendations to Federal and State agencies, railroads, and
safety-related organizations urging various actions to improve the safety of
the transport of hazardous materials by rail.

In 1988, the Safety Board began a safety study to determine whether the
recurring problems seen in the earlier accidents were continuing. As part of
this study, the Safety Board conducted investigations of 45 selected
railroad accidents or incidents that occurred during a 1-year period that
began in March 1988. The Board also reviewed reports of its past major
accident investigations and special studies, studies performed by other
organizations, and the training on hazardous materials provided by some
railroads. The study addresses needed safety improvements for the transport
of hazardous materials by rail.

The safety issues discussed in the study are as follows:

) The adequacy of the protection provided by some tank cars
for the risks associated with certain products
transported in these tank cars;

() Emergency response planning for railroad accidents
involving hazardous materials; and

(] Training of railroad personnel in the handling of a
hazardous materials emergency.

As a result of the safety study, recommendations were issued to the
Research and Special - Programs Administration and Federal Railroad
Administration of the U.S. Department of Transportation; the Association of
American Railroads; Class I railroads and railroad systems; Guilford
Transportation, Inc.; MidSouth Rail Corporation; the American Short Line
Railroad Association; the Chemical Manufacturers Association; the American
Petroleum Institute; the National Fire Protection Association; the National

v




League of Cities; the National Association of Counties; the International
Association of Fire Chiefs; the International Association of Chiefs of
Police, and the National Sheriffs’ Association. ér\
)]
./

The recommendations focused on the following safety concerns:

) The need to transport the more dangerous hazardous
materials in tank cars that provide better accident
protection;

) The need for railroads and communities to develop and
coordinate written emergency vresponse plans and
procedures for handling releases of hazardous materials;

) The need for railroads to improve hazardous materials
training for employees; and

) The need to establish methods to evaluate a railroad
employee’s level of knowledge of emergency procedures and
the ability to apply such knowledge.

vi




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SAFETY STUDY
TRANSPORT OF HAZARDOUS MATERIALS BY RAIL

INTRODUCTION

The Transport of Hazardous Materials
in the Railroad Industry

The transport of hazardous materials is a rapidly growing segment of the
railroad industry. The percentage of chemicals and allied products
transported, by tons, and the resulting revenues generated for railroad
companies have increased steadily since 1984 (appendix A). In 1989, for
example, more than 1.52 million carloads of poisons, chemicals, pesticides,
and other hazardous materials were transported by rail in about 107,000 tank
cars and in other types of containers (appendix B). This volume represents
a 66-percent increase over the 0.92 million carloads of hazardous materials
transported by rail in 1985 (Association of American Railroads 1990a).

There are more than 30,000 hazardous materials regulated by the U.S.
Department of Transportation (DOT); however, 25 hazardous materials or
commodity groups account for 77 percent of the total volume transported by
rail (see appendix B). The makeup of the shipments moving by rail varies

considerably: for example, from extremely hazardous poisons, such as
chlorine, to nonflammable but poisonous liquids, such as perchloroethylene (a
dry-cleaning solvent, also <called tetrachloroethylene). Although

perchloroethylene poses no acute hazards in small quantities, large releases
can pose long-term environmental threats. Because the volume of hazardous
materials transported by rail is high and because many of the materials, if
released, can pose a risk to life, property, and the environment, their
transport must be made as safe as possible.

Occurrence of Rail Accidents/Incidents
Involving Hazardous Materials

The data system of the Federal Railroad Administration (FRA), an agency
within the DOT, recorded 14,969 railroad accidents between 1985 and 1989. Of
those accidents, 2,121 involved derailed or damaged cars transporting
hazardous materials (table 1).1 In 254 of these accidents, hazardous

materials were released.

L The FRA defines a train accident as any event involving the movement
of railroad on-track equipment that results in a death, a reportable injury,
or a reportable illness, or in which railroad property damage exceeds the
reporting threshotld. (In 1988, the threshold was'$5,200.) The FRA does not

define a hazardous materials release.




Table 1.--Information from the Federal Railroad Administiration related to
train accidents involving hazardous materials, 1985-89

Item

1985

1986

1987

1988

1989

Total

Number of accidents
invelving hazardous
materials

Number of train consists

carrying hazardous materials?

Number of cars in consists

Number of cars containing
hazardous materials

Number of accidents in
which car(s) containing
hazardous materials was
damaged or derailed

Number of cars damaged
that contained hazardous
materials :

Number of accidents in
which hazardous materials
were released

Number of cars that
released hazardous
materials

Number of accidents that
resulted in evacuation

Number of people reported
by railroads as evacuated

415

431
29,362

2,310

245

647

54

109

22

11,879

364

370
26,083

1,803

185

453

51

79

32

39,701

351

364
26,251

2,292

186

495

50

89

28

24,345

475

497
32,821

3,841

237

630

44

74
32

16,164

516

530
36,305

3,489

251

636

84

28

13,922

2,121

2,192
150,822

13,735

1,104

2,861

254

435

142

106,011

2 The number of train consists is greater than the number of accidents because some
accidents involved a collision of 2 trains.

Source: U.S. Department of Transportation, Federal Railroad Administration, Office

of Safety.
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The data system of the Research and Special Programs Administration
(RSPA), another agency within the DOT, recorded 4,810 rail incidents
involving hazardous materials between 1985-89:2

Number of
ear incidents
1985 : 842
1986 856
1987 899
1988 1,018
1989 1,195

The reporting criteria differ for these data bases; therefore, comparisons
cannot be made. However, both data bases show an increase in the number of
accidents/incidents involving hazardous materials reflecting the increase in
shipments during this 5-year period (see appendix A).3

Accidents and Incidents Investigated
by the Safety Board

Although many accidents/incidents occur that involve hazardous
materials, the consequences of most of these events are not serious.
However, because hazardous materials pose a substantial danger to public
safety if released, the consequences of accidents/incidents involving
hazardous materials can be serious or catastrophic.*

The Safety Board has had a long-standing concern about the transport of
hazardous materials in tank cars that do not provide protection commensurate
with the risks posed by the products. In 1978, the Safety Board held an
en-banc public hearing (a hearing before all 5 Board members) at which
32 witnesses testified on tank car safety. Results of this hearing included
accelerated application of head shields, thermal protection, and top and

2 The RSPA defines a hazardous materials incident as any release of a
hazardous material (in quantities as small as 1 pint).

3 The data base maintained by the Association of American Railroads
(AAR), which records releasés of hazardous materials (such. as leaks,
splashes, venting from safety relief devices on tank cars, and releases from
rail accidents) recorded 1,165 releases from tank cars in 1989 (AAR 1990a).
Nearly all (96 percent) of the releases resulted from loose or defective
fittings, and most of the reteases involved small quantities of hazardous
materials (usually less than 100 gallons of product). Corrosive and
flammable {iquids accounted for 67 percent of the non-accident releases.

4 As used in this report, an incident refers to a release of hazardous
materials, such as a leak, that was not the result of an accident.
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bottom shelf couplers® for DOT-112 and -114 tank cars that carry flammable
and/or toxic hazardous materials (NTSB 1978).6 In 1980, the Safety Board
conducted a special investigation on the performance of DOT-105 tank cars
(NTSB 1980a). Since then, improvements have been made as a result of action
taken, especially in the performance of DOT specification tank cars. For
example, shelf couplers are now required on all DOT tank cars that transport
hazardous materials. Further, head shields and thermal protection are also
now required on most DOT-105 tank cars, as well as on DOT-112 and -114 tank

cars.

The added protection has contributed to a reduction in the frequency and
severity of failures of these tank cars. For example, a study recently
published by the Railway Progress Institute (RPI) and the Association of
American Railroads (AAR) concluded that the addition of shelf couplers and
head shields on DOT-112 and -114 tank cars had reduced the probability of a
head puncture by 91 percent (RPI and AAR 1989). Other studies by the RPI and
AAR conclude that thermal protection, head shields, and shelf couplers are
"clearly associated with the reduced spillage of hazardous materials in
recent years" (RPI and AAR 1990b) and that pressure tank cars equipped with
head shields and thermal protection (DOT-105, -112, and -114) have excellent
puncture resistance (RPI and AAR 1990a).

Although DOT-111A tank cars generally do not contain protection similar
to that on the DOT-105, -112, and -114 tank cars, they are, nevertheless,
used to carry hazardous materials that can pose a substantial danger to life,
property, and the environment.” Further, because the shells of DOT-111A tank
cars are thinner than the shells of DOT-105, -112, and -114 tank cars, the
DOT-111A tank cars are more susceptible to damage than are DOT-105, -112,
and -114 tank cars, even when those tank cars are not protected by head
shields and thermal protection.® As a result, the tank car section of this
report focuses on the adequacy of the protection provided by DOT-111A tank
cars for the type of products they transport.

5 Diagrams of . tank cars, and information on tank c¢ar structure and
specifications are in appendix C.

6 0f the nearly 107,000 tank cars that transport hazardous materials,
104,000 (97 percent) comprise the following specifications: DOT-105 (19,700
tank cars); -111A (62,000 tank cars); and -112/-114 (22,000 tank cars). Most
hazardous materials are transported in these specification tank cars.

7 the DOT-111A tank <cars, which are still being manufactured, are
general service, non-pressure tank cars made of steel, nickel, or aluminum.
Generally, DOT-111A tank cars are non-insulated, have bottom outlets and
multiple fittings, and do not have jacketed thermal protection or head
shields.

8 DOT-111A tank cars have a minimum shell and head thickness of 7/16
inch; DOT-105, -112, and -114 tank cars have shells and heads with a minimum
thickness of 9/16 inch.
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‘Between January 1985 and February 1988, the Safety Board investigated
80 railroad accidents® (7 major'® and 73 field investigations) involving
hazardous materials. The accidents involved collisions (between trains or a
train and a motor vehicle), derailments, and leaks from standing or stored
tank cars resulting in violent thermal explosions, -fires, and public
evacuations. The investigations of these accidents revealed several safety
issues concerning the transport of hazardous materials, including the
adequacy of (1) the protection provided by some tank cars for the risks
associated with products transported in them, (2) emergency preparedness, and
(3) training of railroad personnel. As a result of the seven major
investigations, the Safety Board issued 38 safety recommendations to Federal
and State agencies, railroads, and safety-related organizations urging
various actions to improve the safety of the transport of hazardous materials

by rail.

Description of the Safety Study

Because the Safety Board observed evidence of problems related to the
adequacy of DOT-111A tank cars for the shipment of certain hazardous
materials, emergency response planning for railroad accidents involving
hazardous materials, and the training of railroad employees in the handling
of a hazardous materials emergency, the Safety Board began a safety study, in
1988, on the transport of hazardous materials by rail. The purpose of the
study was to determine whether the recurring problems seen in the earlier
accidents were continuing, and if so, to identify remedial actions and to
issue safety recommendations requesting remedial action.

As a part of the study, the Safety Board conducted investigations of
45 selected railroad accidents or incidents that occurred in a 1-year
period, March 1988 through February 1989; these accidents involved trains
transporting hazardous materials and standing cars containing hazardous
materials. The Board also reviewed reports of its past major accident
investigations and special studies, studies performed by other organizations,
and the training on hazardous materials provided by some railroads.

During the 1l-year period, the Safety Board investigated the accidents
and incidents (a) for which it received notification from the DOT National
Response Center, and (b) that occurred in a location that enabled Safety
Board investigators to respond in time to collect data that were perishable.

9 The accidents generally were railroad accidents as defined in 49 CFR
Part B40: Any collision, derailment, or explosion involving railroad trains,
locomotives, and <cars; or any other loss-causing event involving the
operation of such railroad equipment that results jn a fatality to a
passenger or employee, or the emergency evacuation of persons.

10 The severity of some accidents is such that the Safety Board conducts
comprehensive investigations that result in more detailed information than is
collected from the investigations of less severe accidents. These more
comprehennsive investigations are called major investigations.




Forty-five accidents/incidents were investigated; the sample 1is not
statistically representative of hazardous materials accidents or incidents.!!
Table 2 1ists the locations and dates of the accidents and incidents. Three
of the events were severe enough to result in major investigations (see
footnote 10); consequently, more detailed information is available regarding
those three events: Altoona, Iowa; Helena; Montana; and Akron, Ohio. For
each of the 45 accidents/incidents (hereinafter called cases), the Safety
Board determined those factors that either caused or contributed to the
event. (Brief reports of the 45 cases are in appendix D.)

The 45 cases, which involved 149 tank cars, were of the following
types:

Type Number
Derailment'? 31
Collision:

Between trains?'? 2
Railroad/highway grade crossing 1
Releases of hazardous materials
from standing or stored cars'? 11
Total 45

1" FRA accident data for the period March 1988 through February 1989
indicate that railroad carriers reported 489 accidents involving hazardous
materials, 50 of which (with and without evacuations) involved releases of
hazardous materials. 0of the 50 accidents involving releases, 20 (40 percent)
were among the 45 cases investigated by the Safety Board during the 1-year
period. Also of the 50 accidents reported to the FRA, 22 accidents involved
both a release of hazardous materials and subsequent evacuation; 18 (82
percent) of these accidents were among the Safety Board’s 33 cases that had
evacuations. .

12 Evacuations were conducted in 33 of the 45 cases: after 28 of the
derailments, 2 of the collisions, and 3 of the releases from standing tank
cars. Hazardous materials were not released in all 33 .cases; however,
evacuations were ordered because local emergency response personnel perceived
that there was a threat of the release of product. (0f the 33 cases wWith
evacuations, releases of hazardous materials occurred in 25. 0f the 12
cases without evacuations, releases occurred in 11.) ,

‘E§.
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Table 2.--location and date of the “accidents/incidents
investigated by the National Transportation Safety Board

during

materials by_rail, March 1988 to February 1989

its safety study on the transport of hazardous

NTSB

Event Date of , accident
number Location of accident accident Railroad number.
1 Claude, TX 03/04/88 BN FTW88FRZ13
2 Punta Gorda, FL 03/10/88  SGLR ATLB8FRZ13
3 Pasco, WA 04/08/88 BN CHI88FRZ17
4 Jeffersonville, IN 04/26/88 (R CHIB8FRZ18
5 Wilmington, CA 04/27/88 UP LAX88FRZ10
6 Roodhouse, IL 05/03/88  CMNW CHI88FRZ20
7 Denver, CO 05/04/88 UP DENBSFRZ11
8 Gulfport, MS 05/07/88  MSRC ATL88FRZ15
9 Sheridan, WI 05/14/88 WC CHI88FRZ22
10 Las Vegas, NV 05/23/88 UP LAX88FRZ12
11 Columbus, OH 06/11/88  CSX ATL88FRZ16
12 - Crofton, KY 06/22/88 CSX ATL88FRZ19
13 Deer Park, TX 07/22/88 PTRA FTW88FRZ23
14 Farnum, NE 07/22/88 BN DEN8SFRZ17
15 MWhite Bluff, TN 07/24/88 CSX FTWB8FRZ24
16 Altoona, IA 07/30/88  IAIS DCA88MRZ06
17 Umbarger, TX 07/30/88  ATSF FTW88FRZ25
18 Ohiopyle, PA 08/01/88  CSX FTW88FRZ26
19 Brazoria, TX . 08/02/88 UP FTW88FRZ27
20 Loudonville, OH 08/04/88 (R LAX88FRZ15
21 Elsberry, MO 08/06/88 BN FTW88FRZ28
22 Elberton, GA 08/08/88 CSX ATL88FRZ20
23 Elm Grove, WI 08/10/88 SOC CHI88FRZ27
24 Athens, GA 08/13/88 (CSX ATL88FRZ21
25 Memphis, TN 08/18/88 IC ATL88FRZ22
26 Jacksonville, FL 09/15/88  CSX ATL88FRZ23
27 Summit, IL 09/25/88 IC CHI8BFRZ29
28 Rineyville, KY 10/13/88  PAL ATL89FRZ02
29 Easley, SC 10/16/88 NS ATL89FRZO03
30 Pearl, IL 10/26/88  CMNW CHI89FRZO5
31 Morganza, LA 10/26/88 LA FTW89FRZO01
32 Newcastle, CA 11/02/88 SP LAX89FRZ02
33 Lyndon Station, WI 11/09/88  S00 CHIBYFRZO6
34 Bangor, AL 11/19/88 CSX ATL89FRZO05
35 Lanagan, MO 11/20/88  KCS CHIB9FRZ07
36 Fruitvale, TX 11/25/88 UP FTW89FRZ04
37 Palmyra, MO 11/29/88 BN CHI8IFRZ08
38 Edison, NJ 12/09/88 (R NYC89FRZ03
39 Flagstaff, AZ 12/14/88  ATSF LAX89FRZ05
40 Bonners Ferry, ID 01/28/89 UP LAX89FRZ13
4] Helena, MT - 02/02/89 MRL DCA89MRZ01
42 Kansas City, KS 02/02/89  ATSF CHIBIFRZI11
43 Manteca, CA 02/20/89 SP LAX89FRZ15
44 Bordulac, ‘ND 02/20/89  S00 CHI89FRZ14

Akron, OH 02/26/89  CSX DCA89MZ004
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Of the 45 cases; 35 cases (78 percent) involved Class I railroads:'3

Number of
Railroad cases

Class I Railroads:
CSX Transportation, Inc.
Union Pacific Railroad Company
Burlington Northern Railroad Company
Atchinson, Topeka & Santa Fe Railway Company
Consolidated Rail Corporation (Conrail)
Soo Line Railroad Company
I11inois Central Railroad Company
Southern Pacific Transportation Company
Kansas City Southern Railway
Norfolk Southern Corporation

NN WWWOILOY W

Other Classes:
Chicago, Missouri & Western Railway Company
Iowa Interstate Railroad, Ltd.
Louisiana & Arkansas Railway Company
MidSouth Rail Corporation
Montana Rail Link, Inc.
Paducah & Louisville Railway, Inc.
Port Terminal Railroad Association
Seminole Gulf Railway, Inc.
Wisconsin Central Ltd.

|b—4l—lb—lb—ll—lb—ll—lh—l[\)

-+
o

Total

13 The Interstate Commerce Commission defines Cléss 1 railroads based on
the carrier’s annual operating revenue for each year; there are 16 Class 1

railroads. All other railroads are defined by the AAR as one of two types:

regional or local raitroad.
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_ The 45 cases occurred in 25 States; 20 of the 45 cases (44 percent) occurred
0 in 6 States: Texas, California, I1linois, Missouri, Ohio, and Wisconsin:

Number of
State cases

Texas

California

I1T1inois

Missouri

Ohio

Wisconsin

Florida

Georgia

Kentucky

Tennessee

Other States (Alabama, Arizona, Colorado,
Idaho, Iowa, Indiana, Kansas, Louisiana,
Mississippi, Montana, North Dakota,
Nebraska, Nevada, New Jersey, Pennsylvania,

RPN WWWWWOD

South Carolina, Washington'4) 17
Total 45
Evacuations were conducted in 33 of the 45 cases. The estimated number
of persons evacuated by accident location follows:
Estimated number
Location of accident of persons_evacuated
Crofton, Kentucky 4 4,000
Helena, Montana 3,500
Akron, Ohio 1,785
Altoona, Iowa 1,500
Bangor, Alabama 1,000
Roodhouse, I1linois 1,000
Elsberry, Missouri 600
Flagstaff, Arizona 500
Bonners Ferry, Idaho 500
Jacksonville, Florida 400
Punta Gorda, Florida 300
Gulfport, Mississippi 300
Elberton, Georgia 300
ETm Grove, Wisconsin 300
Morganza, Louisiana 300
Newcastle, California 300
Ohiopyle, Pennsylvania 200

14 Each of these States had one accident.
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Manteca, California 150
Easley, South Carolina 130
Bordulac, North Dakota 125
Brazoria, Texas . . 70
Fruitvale, Texas 60
Rineyville, Kentucky 50
Sheridan, Wisconsin ‘ 50
Summit, ITlinois 30
Loudonville, Ohio 30
Lanagan, Missouri 20
Edison, New Jersey 10

Other locations (Umbarger, Texas;

Memphis, Tennessee; White Bluff,

Tennessee; Lyndon Station,

Wisconsin; Athens, Georgia'®) 19

Total | 17,529

Recent Legislation Related To
Hazardous Materials Transportation

Improvements in the transportation of hazardous materials have recently
been prompted by Congressional and Federal regulatory action. The Hazardous
Materials Transportation Uniform Safety Act (Public Law 101-615, signed into
law in November 1990) 1is a comprehensive amendment and expansion of the
Hazardous Materials Transportation Act. Major provisions of the new Act
address tank car design and emergency response training. A summary of those
provisions that are applicable to rail safety are described in appendix E.

Federal regulatory actions related to the safety issues addressed in
this safety study are discussed in subsequent sections of the report.

15 Each location had fewer than 10 persons evacuated.
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TRANSPORT OF HAZARDOUS MATERIALS IN DOT-111A TANK CARS

Performance of DOT-111A Tank Cars
Involved in Accidents

The decision to transport a hazardous material in a selected tank car is
complex and is based on many factors, including, but not limited to, volume
capacity and availability of tank cars, cost of shipping, 1location of
outlets, weight restrictions, and specialized requirements (such as
maintaining the purity of the products). The inadequacy of the protection
provided by DOT-111A tank cars for certain dangerous products has been
evident for many years in accidents investigated by the Safety Board. Some
of the problems are illustrated by accidents that occurred at Livingston,
Louisiana; Denver, Colorado; and Jackson, South Carolina.

Livingston, Louisiana. On September 28, 1982, 36 tank cars in an
ITlinois Central Gulf Railroad freight train derailed in Livingston,
Louisiana (NTSB 1983). Of the derailed cars, 5 contained flammable petroleum
products and 29 contained various hazardous materials or toxic chemicals. A
total of 20 tank cars leaked, were punctured, or otherwise breached in the
derailment; 17 were DOT-111A tank cars. Fires broke out in the wreckage, and
smoke and toxic gases were released into the atmosphere. Thermally-induced
explosions occurred in two DOT-105 tank cars that had not been punctured.
About 3,000 persons within a b5-mile radius of the accident site were
evacuated for up to 2 weeks, and 19 residences and other buildings were
destroyed or severely damaged. “More than 14,000 gallons of
perchloroethylene, released from a DOT-111A tank car, were absorbed into the
ground and required extensive excavation of contaminated soil. The accident
resulted in a long-term closure of the railroad line and an adjacent highway.
Property damage was estimated at more than $20 million.

Denver, Colorado. On April 3, 1983, the tank head of a DOT-111A tank
car was punctured when freight cars were being switched in a Denver and Rio
Grande Western Railroad Company rail yard at Denver, Colorado. Fuming nitric
acid escaped from the car, ignited small fires involving the railroad track
crossties, and formed a vapor cloud that dispersed over the area. About
9,000 persons were evacuated from the area, 34 persons sustained injuries,
and property damage was estimated at $341,000.

The Safety Board’s investigation concluded that the fuming nitric acid
would not have been released had the tank car been better protected (for
example, with head shields) (NTSB 1985a).

Jackson, South Carolina. On February 23, 1985, a Seaboard System
Railroad freight train derailed at Jackson, South Carolina. Of the 27 cars
that derailed, 8 were tank cars--all of which were DOT-111A tank cars
containing cyclohexane (a volatile flammable liquid). The heads of five of
the eight tank cars were penetrated; none of the eight tank cars had head
shield protection. Cyclohexane was subsequently released and it ignited
immediately. Residents within a 1-mile radius of the accident site were
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evacuated; damage was estimated at $1.3 million. No fatalities or injuries
resulted from the accident.

The Safety Board’s investigétion concluded that the volatile hazardous
materials would not have been released or ignited had the derailed DOT-111A
tank cars been better equipped (NTSB 1985b).

The release of products from the DOT-111A tank cars observed by the
Safety Board in the investigations of these accidents were also found in the
45 cases investigated by the Safety Board from March 1988 through February
1989. These 45 cases involved 149 tank cars: 84 cars (57 percent) were
DOT-111A tank cars, 32 cars (21 percent) were DOT-105 tank cars, 29 cars
(19 percent) were DOT-112/114 tank cars, and 4 cars (3 percent) were other
specifications.

Of the 61 DOT-105, -112, and -114 tank cars involved, 14 tank cars
(23 percent) released products: 11 leaked (18 percent), and 3 ignited or
exploded (5 percent). The products were released as a result of head
punctures or failures in two of the tank cars and shell punctures or failures
in five (a total. of 11 percent).

Of the 84 DOT-111A tank cars involved, 46 tank cars (54 percent)
released product: 31 leaked (37 percent), and 15 ignited or exploded
(18 percent) (table 3). The products were released as a result of head
punctures or failures in 5 of these tank cars, and shell punctures or
failures in 13 (a total of 22 percent).'®

These data indicate that 23 percent of the DOT-105, -112 and -114 tank
cars involved in the 45 cases released product whereas 54 percent of the
DOT-111A tank cars released product. Further, the rate at which the DOT-111A
tank cars experienced head or shell puncture or failure was also double that
of the DOT-105, -112 and -114 tank cars. Although the accidents were not
selected on a basis such that they are statistically representative of
hazardous materials accidents, the rate of failure of the DOT-111A tank cars
(double that of the non-DOT-111A cars) strongly suggests that DOT-111A tank
cars do not provide as much protection for their products in accidents as do
the DOT-105, -112, and -114 tank cars.

16 One of the tank cars that exploded was involved in the 1989 accident
in Helena, Montana. In its investigation of the accident, the Safety Board
concluded that the tank car was probably punctured during the accident
sequence, but the location(s) of the puncture(s) could not be determined.
Although that tank car has been counted as 1 of the 15 that ignited or
exploded, it has not been included as 1 of the 5 with head punctures or
failures, or as 1 of the 13 with shell punctures or failures.




Table 3.--Type of tank car failure
accidents/incidents investigated March 1988 to february 1989 during the safety study, and hazardous materials

released, by location and type of accident
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in DOT-111A tank cars

that released hazardous materials in the

Event
number

Location of accident

Type of
accident

DOT tank car
specification

Type of tank
car failure

Hazardous material released

10
11
12
13

16

19

20

22

25
26

28

29

30
31
32
33
34

37
41

42

Pasco, WA

Jeffersonville, IN

Roocdhouse, IL°
Las Vegas, NV
Columbus, ON
Crofton, KY

Deer Park, TX
white Bluff, TN
Altoona, IA

Brazoria, TX

Loudonville, OH

Elberton, GA

Memphis, TN
Jacksonville, FL
Summit, IL
Rineyville, KY

tasley, SC

Pearl, IL
Morganza, LA
Newcastle, CA
Lyndon Station, WI
Bangor, AL

Palmyra, MO
Helena, MT

Kansas City, KS

Derailment

Standing car
Derailment
Standing car
Derailment
Derailment

Standing car
Derailment
Collision

Derailment

Derailment

Derailment

Standing car
Derailment
Derailment
Derailment

Derailment

Derailment
Derailment
Derailment
Derailment
Derailment

Standing car
Collision

Standing car

111A100W3
111A100W1
111A100W3
111A60ALW1
111A100W2
111A100W2
111A100W]
111A100W1

111A100W6
111A100W]
111A100W1

111A100W1
111A100W1

111A100W1
111A100W1

111A100W1
111A100W1 -
111A100W1
111A100W1
111A100W1

111A60W]
111A60W1
111A60W1
111A60W1
111A100W3
111A100W5
111A100WS
111A100W1
111A100W1
111A60ALW1
111A100K1
111A100W1
111A60W1
111A100WE
111A100W]
111A100W1
111A60W1
111A100W1
111A100W1
111A100W2
111A100W]
111A60W7
111A60W1

111A60ALW2
111A60ALW2
111A60ALNW1

Fitting damage, leaked
Fitting damage, leaked
Shell puncture, leaked
Fitting damage, leaked
Fitting damage, leaked
Fitting damage, Teaked
Fitting damage, leaked
Fitting damage,

leaked, ignited
Exploded, rocketed
Shell puncture, leaked
Fitting damage,

leaked, ignited
Fitting damage,

leaked, ignited

Shell puncture,

leaked, ignited
Exploded, rocketed
Shell failure,

leaked, ignited

Shell failure,

leaked, ignited

Shell failure,

leaked, ignited

Head puncture,

leaked, ignited

Shell failure, leaked

ignited, rocketed
Shell severed,

Teaked, ignited
Head puncture, leaked
Fitting damage, leaked
Fitting damage, leaked
Fitting damage, leaked
Head puncture, leaked
Fitting damage, leaked
Head failure, leaked
Fitting damage, leaked
Fitting damage, leaked
Fitting damage, leaked
Shell puncture, leaked
Fitting damage, leaked
Shell puncture, leaked
Fitting damage, leaked
Fitting damage, leaked
Fitting damage, leaked
Shell puncture, Teaked
Shell puncture, leaked
Shell puncture, leaked
Fitting damage, leaked
Shell puncture, leaked
Overpressure, leaked
Head puncture,

leaked, ignited
Valve leaked, ignited
Exploded, rocketed?
Fitting damage, leaked

Sodium chlorate
Sodium hydroxide
Sodium hydroxide -
Acetic acid
Sulfuric acid
Sulfuric acid
Toluene

Phosphorus

Methyl methacrylate
Petroleum sulfite waste
Ethyl alcohol

Ethyl alcohol

' Acetaldehyde

Acetaldehyde
Acetaldehyde

Acetaldehyde .
Acetaldehyde
Acetaldehyde
Hexamethylene diamine
Octanol

Xylene

Xylene

Xylene

Xylene

Xylene

Ferric chloride
Muriatic acid
Potassium hydroxide
Phosphoric acid
Acetic acid

Sodium hydroxide
Hydrochloric acid
Sodium hydroxide
Sodium hydroxide
Sodium hydroxide
Isopropanol

Toluene dissocyanate
Ethyl alcohol
Carbolic acid
Sulfuric acid
Diethylene glycol
Sulfuric acid
Isopropyl alcohol/acetone?

Hydrogen peroxide
Hydrogen peroxide
Acetic anhydride

3 The hazardous materials were in dual tanks.

b The investigation of this accident concluded that this tank car was probably puncturéd during the collision
and derailment, but the location{s) of the puncture(s) could not be determined.
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The 46 DOT-111A tank cars that released hazardous materials  were
transporting 24 different products, 12 of which (a) could cause serious
injury, temporary or long-term, from brief exposure even when medical
attention 1is promptly given; and/or (b) are highly flammable at ambient
temperature conditions.

The RPI and AAR, in their 1990 study that analyzed the performance of
the DOT-111A tank cars and other tank cars (RPI and AAR 1990a), reported a
greater incidence of head and shell punctures in DOT-111A (insulated and
non-insulated), DOT-112A/114A, and aluminum tank cars (fig. 1)--none of which
have the improved tank head resistance protection and/or thermal protection
as required for the DOT-112S, J, and T tank cars, the DOT-114S, J, and T tank
cars, and for the DOT-105S, J, and T tank cars (see footnote 5). The
incidence of head and shell punctures in tank cars damaged in accidents to
the total number of tank cars damaged in accidents during a 22-year period
(1965-86) is also shown in figure 1.

The DOT-111A tank cars often have been unable to withstand the forces of
an accident, even when the train was traveling at slow speeds. The poor
performance of DOT-111A tank cars documented in the RPI-AAR study is
consistent with the poor performance of DOT-111A tank cars involved in
accidents/incidents investigated by the Safety Board.

Safety risks posed by the release of hazardous materials from DOT-111A
tank cars are well illustrated by 3 of the 45 cases: Brazoria, Texas;
Elberton, Georgia; and Helena, Montana. Although the investigations could
not conclusively identify the mechanism that caused the tank damage, the
Safety Board remains concerned that some of the more dangerous materials,
such as those released in these accidents, continue to be transported in tank
cars with less protection than is needed.

Brazoria, Texas. On August 2, 1988, a Union Pacific Railroad Company
freight train derailed near Brazoria, Texas. There were 13 tank cars in the
train, containing various hazardous materials. During the derailment, five
DOT-111A tank cars containing acetaldehyde (a flammable liquid that easily
ignites and can polymerize! were severely damaged and released about
133,000 gallons of product. A large fire ignited, and a sixth DOT-111A tank
car loaded with 30,000 gallons of acetaldehyde exploded. The explosive force
rocketed the tank head from the tank car into an open field about 700 feet
from the derailment. The fire scorched vegetation up to 900 feet from the
accident site. About 70 persons were evacuated from a l-mile area, and
4 persons were treated for minor eye and skin irritations and then released
from a local hospital. Of the six DOT-111A tank cars involved in this

17 A material. that <can polymerize 1is one in which, wunder <certain
conditions, a <chemical reaction can occur such that two or more small
molecules combine to form larger molecules that contain repeating structural
units of the original molecule, often releasing heat in the process.

A=
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accident, one had a tank head puncture, one had a shell puncture, three had
shell tears, and one exploded. Had the acetaldehyde been transported in tank
cars with better protection, such as head shields or thermal protectlon, the
product might not have been re1eased

Elberton, Georgia. On August 8, 1988, 61 «cars from a CSX
Transportation, Inc. (CSX) freight train derailed near Elberton, Georgia.
Five DOT-111A tank cars containing xylene (a flammable 1liquid) and one
DOT-111A tank car containing ferric chloride solution (a corrosive) were
damaged and released product. Although no fire resulted from the accident,
23 persons were treated for chemical exposure then released from a Tlocal
hospital, and 2 persons with more serious exposure were admitted for
observation. Also as a result of the accident, 300 persons were evacuated
from a 3-mile area, and the ground water and portions of a lake 1/2 mile from
the accident site were contaminated. Environmental damage was estimated at
$3 million. Of the six DOT-111A tank cars involved in this accident, one had
a tank head puncture, one had a shell puncture, and four had damage to
fittings. The DOT-111A tank cars provided inadequate protection for the
xylene in this accident.

Helena, Montana. In the February 2, 1989, accident at Helena, Montana,
two aluminum DOT-111A tank cars containing hydrogen peroxide (a strong
oxidizer) and one steel DOT-111A tank car containing acetone and isopropyl
alcohol (in dual compartments) were severely damaged and released their
products. Fire and explosions resulted, dispersing fragments of one of the
aluminum tank cars as far away as 1/2 mile. About 3,500 persons were
evacuated, 2 persons were injured, and damage and cost of cleanup exceeded
$6 million. ,

The Safety Board’s investigation determined that the steel DOT-111A tank
car sustained a head puncture; the investigation also concluded that one of
the aluminum DOT-111A tank cars probably was punctured during the collision
and derailment, but the disintegration of the tank car from the explosion
precluded an -exact determination of the number and Jlocations of the
punctures. Because of its past concern about the transport of hazardous
materials that pose severe threats to public safety in tank cars that do not
have puncture resistant protection, such as head shields, the Safety Board
reiterated to the RSPA, AAR, and FRA safety recommendations that called for
a testing and evaluation program to develop head shield protection for the
aluminum tank cars and requirements for the installation of the head shield.
The recommendations (R-85-61, R-85-63, and R-85-64, originally issued as a

result of the 1983 accident involving fuming nitric acid at Denver), were

reiterated because testing being done by the FRA, in response to the
recommendations, and rulemaking action to implement tank car head puncture
protection had not been completed. Safety Recommendations R-85-61 and -64 to
the RSPA and FRA, respectively, remain classified as "Open--Acceptabie
Response" pending issuance by the RSPA of a final rule from Docket HM-175A,
Specifications for Tank Car Tanks (d1scussed in appendix G). Safety
Recommendation R-85-63 to the AAR is classified as "Open--Acceptable
Response” pending issuance of car interchange rules requiring head sh1e]ds
for aluminum tank cars.

¢
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In its report on the Helena accident, the Safety Board also expressed
concern regarding the methods that have been used by the DOT agencies to
evaluate the performance of tank cars carrying hazardous materials because
the methods used have been the basis for determining the safety standards of
tank cars and, thereby, the protection provided to hazardous materials (NTSB
1989). The changes made by the RSPA between 1977 and 1989, in the
regulations that provided protection to hazardous materials by tank cars,
primarily were made 1in response to specific safety problems identified
through the investigations of individual tank car accidents. The Safety
Board belijeves that the DOT should establish safety standards based on a
safety analysis that considers the severity of the danger to public safety
posed by the release of hazardous materials and that identifies the level of
protection necessary to provide an acceptable level of risk. As a result of
the Helena accident, the Safety Board issued the following safety
recommendation to the RSPA: '

R-89-80

Evaluate present safety standards for tank cars ‘transporting
hazardous materials by using safety analysis methods to identify
the unacceptable Tlevels of risk and the degree of risk from the
release of a hazardous material, then modify existing regulations
to achieve an acceptable level of safety for each product/tank car
combination.

On June 13, 1990, the DOT replied that a working group, comprising
representatives of the RSPA and the FRA, has developed a course of action to
address the Safety Board’s concerns: a safety analysis will be initiated
using "deterministic risk analysis methods" to classify high-risk materials
and to analyze postaccident histories. Upon completion of the effort, the
RSPA and the FRA will review the results of the analysis to determine if
rulemaking action is necessary to shift the transport of hazardous materials
to improved tank cars. Based on the response from the DOT, the Safety Board
classified Safety Recommendation R-89-80 as "Open--Acceptable Response." The
need for evaluating present safety standards for tank cars that transport
hazardous materials is so important that the Safety Board has placed Safety
Recommendation R-89-80 to the DOT on its "Most Wanted" Tist of safety

improvements.18

While the Safety Board is extremely concerned about the level of
protection that is provided by tank cars that transport materials that are
potentially hazardous to human life and property, the Board is also concerned
about the Tlevel of protection provided to the hazardous materials that can
harm the environment. The potential harm to humans through deleterious
effects on the environment is illustrated by the accidents in Livingston,

8 In october 1990, the Safety Board adopted a program to identify the

"Most Wanted" safety improvements. The purpose of the Safety Board’s "“Most
Wanted" list, which is drawn wup from safety recommendations previously
issued, is to bring special emphasis to the safety issues the Board deems

most critical.
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Louisiana (involving perchloroethylene, 1982); Jackson, South Carolina
(involving cyclohexane, 1985); and Elberton, Georgia (involving xylene,
1988). According to the AAR, the railroad industry has recognized this issue
and, in conjunction with the chemical and tank car industries, is developing
a "quantitative risk assessment methodology" that incorporates chemical
risks to the environment as well as other risks. The industries have also
developed -a 1ist of hazardous materials that, because of their potential to
contaminate soil and ground water, would be candidates for early action for
improved packaging. Perchloroethylene, cyclohexane, and xylene are included
in the list; however, action for improved packaging has not been initiated.
Further, the U.S. Environmental Protection Agency has identified
perchloroethylene and xylene as being among the hazardous materials most
1ikely to cause a serious threat to human health and has banned land disposal
of materials contaminated with perchloroethylene, xylene, and cyclohexane.!?
Because the release of hazardous materials can also threaten health through
contamination of the environment, the Safety Board urges the DOT to consider
environmental hazards when conducting its deterministic risk analysis.

Action Needed

The Safety Board is concerned that dangerous materials are being
transported in tank cars without puncture protection, thermal protection,
and/or the benefit of thicker shells. The July 22, 1989, derailment of a CSX
freight train near Freeland, Michigan, is yet another example of the
importance of transporting hazardous materials in tank cars with adequate
protection. Six of the tank cars involved in the derailment contained
hazardous materials: styrene monomer, acrylic acid, and acrylonitrile (all
of which can polymerize and become explosive), petroleum naptha (a flammable
liquid), and chlorosilane compounds (a flammable and corrosive liquid).
Three of the six tank cars released their products: acrylic acid and
chlorosilane compounds (from a DOT-111A and a DOT-105, respectively, that
sustained head punctures), and petroleum naptha (from a DOT-111A that

sustained a side puncture). The products released from the tank cars
ignited, and the fire burned -for several days; the mixture of chlorosilanes
was especially difficult to extinguish once it ignited. The accident

resulted in the evacuation of about 1,000 residents for 7 days; 11 persons
were treated for injuries. :

None of the six tank cars was equipped with a head shield, nor were the
tank cars required by safety requlations to be equipped with head shields to
transport these products. Nevertheless, except for the petroleum naptha,
most of the materials posed multiple hazards.- At the time this report was
written, the report on the Freeland accident had not been adopted by the
Safety Board; therefore, no conclusions can be drawn. However, the Freeland
accident 111ustrates that hazargou mater1a]s are still being transported in
DOT-111A tank cars with protection that is inadequate for the dangers posed
to the public by the materials.

19 52 FR 12866-12874 (1987), 53 FR 41280-41285 (1988), and 40 CFR
268.35(a).
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Rulemaking activity for tank cars is currently underway by the RSPA:
Performance-Oriented Packaging Standards (Docket HM-181, discussed in
appendix F), and Specifications for Tank Car Tanks (Docket HM-175A, discussed
in appendix G). Both rulemaking actions address the protection needed for
some hazardous materials now being transported in DOT-111A tank cars.
Additional rulemaking will probably be needed after the DOT completes its
deterministic risk analysis (in response to Safety Recommendation R-89-80).
However, the Safety Board is concerned that it may take several years until
final rules are issued as a result of Docket HM-175A and even longer until
final rules are issued in response to Safety Recommendation R-89-80. Thus,
the Safety Board is concerned that, in the interim, many hazardous materials
that pose severe threats to public safety will continue to be transported in
tank cars with inadequate protection.

Following its investigation of the 1985 derailment at Jackson, South
Carolina, the Safety Board issued Safety Recommendation R-85-105 to the RSPA
to require that all tank car shipments of hazardous materials with an
jsolation radius of 1/2 mile or more, as recommended by the U.S. Department
of Transportation Emergency Response Guidebook, be transported in tank’ cars
equipped with head shield or full tank head protection (NTSB 1985b).
However, in its 1986 reply to the safety recommendation, the RSPA pointed out
that head protection might be beneficial for tank cars carrying a broader
class of hazardous materials. Further, the RSPA staff has also indicated to
the Safety Board that many products listed in the DOT Emergency Response
Guidebook as requiring a 1/2-mile evacuation radius do not really require
greater protection than that provided by DOT-111A tank cars. In its Tatest
reply, dated April 1990, the RSPA indicated that advanced notice of proposed
rulemaking (Docket HM-175A) addresses head shield protection for new and
existing tank cars that are used to transport critical hazardous materials
such as flammable gases, certain non-flammable gases, reactive materials, and
materials that are poisonous by inhalation. (These products currently may be
transported in DOT-111A tank cars.) The RSPA indicates that it expects to
issue a Notice of Proposed Rulemaking for Docket HM-175A, in the summer 1991.
Safety Recommendation R-85-105 is currently classified as "Open--Acceptable
Response."

The Safety Board recognizes there is some merit in RSPA’s position that
use of the 1/2-mile-radius criteria (per the DOT Emergency Response
Guidebook) may not be the most appropriate means to determine which hazardous
materials need to be provided full head shield and thermal protection. The
Safety Board believes that fulfilling the intent of Safety Recommendation
R-89-80, which asks that the RSPA conduct a safety analysis, is the most
appropr1ate way to determine how to proper]y protect hazardous materials for
shlpment by rail tank cars.

However, because of the substantial amount of time that will be required
to fulfill the intent of Safety Recommendation R-89-80, the Safety Board
believes that immediate action is needed to identify the most harmful
materials (those that pose the greatest consequences) and to have these
materials transported in stronger tank cars that are protected by head
shields and thermal jackets. The RSPA believes, and the Safety Board agrees,
that using the 1/2-mile-radius criteria in the DOT Emergency Response
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Guidebook is not the most appropriate method to determine the products that
require greater protection than is provided by DOT-111A tank cars.
Therefore, the Safety Board classifies R-85-105 as "Closed--Acceptable
Action/Superseded" by Safety Recommendation R-91-11, and urges the RSPA, in
cooperation with the FRA, AAR, Chemical Manufacturers Association, the
American Petroleum Institute, and the National Fire Protection Association,
to establish a working group to expeditiously improve the packaging of the
more dangerous products (such as those that are highly flammable or toxic, or
pose a health hazard through contamination of the environment) by (a)
developing a Tist of hazardous materials that should be transported only in
pressure tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the 1listed
~ hazardous materials in tank cars that provide adequate protection. Companion
recommendations are being issued to the FRA (R-91-12), the AAR (R-91-14), the
Chemical Manufacturers Association (R-91-19), the American Petroleum
Institute (R-91-20), and the National Fire Protection Association (R-91-21).

Another issue of concern to the Safety Board is damage to tank car
fittings. Of the 84 DOT-111A tank cars involved in the 45 cases investigated
during the study, 22 (26 percent) sustained fitting damage (see table 3).
Damage occurred at many different locations, including, but not Timited to,
top and/or bottom nozzle outlets, manway covers, induction pipe, and
measuring stick aperture. Of the DOT-105, -112, and -114 tank cars, 3 of
the 61 tank cars (5 percent) involved in the 45 cases sustained fitting
damage: one DOT-105 released product from top outlets, one DOT-112 released
product from a packing gland, and another DOT-112 released product from
unspecified fitting damage.?® For all the tank cars with fitting damage,
there was no definitive fitting location that could be consistently
identified for a specific safety correction.

Although the data are not statistically representative, the greater
number of fittings damaged among the DOT-111A tank cars suggests that they
may be more susceptible to damage than fittings of the better protected
DOT-105, -112, and -114 tank cars. The Safety Board will continue to
examine fitting damage in future accident investigations to determine the
extent of the problem and whether a specific safety correction may be
appropriate.

20 Bottom outlets are prohibited on DOT-105 and -112 tank cars but are
optional on DOT-114 tank cars (49 CFR 179.101-1).
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EMERGENCY RESPONSE PLANNING FOR
RAILROAD ACCIDENTS INVOLVING HAZARDOUS MATERIALS

The Need for Emergency Response Planning
Between Railroads and Communities

For over a decade, the Safety Board has been concerned with emergency
response management of railroad accidents involving hazardous materials.
Between 1977 and 1987, the Safety Board investigated several railroad
accidents and incidents involving hazardous materials in which the lack of
adequate written emergency response plans and the lack of practice with the
emergency response procedures between the railroads and the community
presented major safety problems.2' In these accidents/incidents, the lack of
planning (a) hindered efforts made by the community response personnel to
handle the emergency and to minimize the risk to the public, (b) increased
the severity of the damage or consequences resulting from the accident,
and/or (c) lengthened the duration of the evacuation period and disruption to
businesses. '

As a result of problems seen in its investigation of the 1977 accident
in  Rockingham, North Carolina, the Safety Board conducted a special
investigation to address on-scene coordination among agencies at hazardous
materials accidents. Based on the findings of the special investigation
(NTSB 1979), the Safety Board recommended that the DOT develop and
disseminate guidelines for planning emergency response to transportation
accidents involving hazardous materials; the plan should address the on-scene
command structure, establishment of a command post and communications, the
structure of coordination of efforts, and control of access to the accident
site. In the recommendation (Safety Recommendation I-79-5), the Board also
asked that the DOT clearly identify the responsibilities of the responding
Federal, State, local, and private agencies.

Two DOT agencies took action in response to the recommendation. In
August 1980, the RSPA completed a study entitled "A Community Model for
Handling Hazardous Material Transportation Emergencies," which includes a
users manual for small .communities and rural areas to conduct risk
assessments. In September 1980, the Federal Highway Administration published
"Guidelines for Applying Criteria To Designate Routes for Transporting
Hazardous Materials." Further, in July 1981, the Federal Emergency
Management Agency (FEMA) published "Planning Guide and Checklist for
Hazardous Materials Contingency Plans."  FEMA also contracted with the
International Association of Fire Chiefs to prepare the planning guide
"Disaster Planning Guidelines for Fire Chiefs." Based on the actions taken

. 21 The events occurred in Rockingham, North Caroltina (1977); Crestview,
Florida (1979); Sommerville, Massachusetts (1980); <tLivingston, Louisiana
(1982); North Little Rock, Arkansas (1984); Elkhart, Indiana (1985); Pine
Bluff, Arkansas (1985); Miamisburg, Ohio (1986); and New Orleans, Louisiana
(1987).
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by the Federal agencies, the Safety Board classified Safety Recommendation
1-79-5 as "Closed--Acceptable Action" on August 11, 1982.

Despite the actions taken by the Federal agencies to develop and publish
guidelines addressing on-scene coordination for emergency response, the
Safety Board continued to see problems related to the lack of planning for
emergency response between communities and railroads. In 1985, in its
special investigation report on railroad yard safety, the Board addressed the
need for coordinated emergency response planning for railroad yards, through
which pass a high volume of hazardous materials and where the release of the
materials pose great threats to public safety (NTSB 1985c). The special
investigation identified many accidents/incidents in which the coordination
needed to handle the emergency was inadequate and in which the inadequacy
resulted from a lack of planning and joint disaster drills between the
railroad and emergency response personnel. Based on its special
investigation, on June 6, 1985, the Safety Board issued the following safety
recommendation to all railroads that operate rail yards:

R-85-53

In coordination with communities adjacent to your railroad yards,
develop and implement emergency planning and response procedures
for handling releases of hazardous materials. These procedures
should address, at a minimum, initial notification procedures,
response actions for the safe handling of releases of the various
types of hazardous materials transported, identification of key
contact personnel, conduct of emergency drills and exercises, and
identification of the resources to be provided and the actions to
be taken by the railroad and the community.

Of the 54 railroads that received the recommendation, 9 no longer exist
because of mergers or other corporate changes and 29 did not respond to the
Safety Board:2¢

Alton & Southern Railroad Company

Atlanta & Saint Andrews Bay Railway Company
Bangor and Aroostock Railroad Company

Belt Railway Company of Chicago

Bessemer and Lake Erie Railroad Company

Boston and Maine Corporation

Colorado and Southern Railway Company

Duluth, Missabe and Iron Range Railway Company
Florida East Coast Railway Company

Grand Trunk Western Railroad Company

22 The railroads that no longer exist are: Chessie System; Clinchfield
Railroad Co.; Detroit, Toledo, and Short Line Railroad Co.; Ft. Worth and
Denver Railway Co; Georgia Railroad; Illinois Terminal Railroad Company;
Norfolk Franklin and Danville Railway Co.; Seaboard System Railroad, Inc.,
and Washington Terminal Company.
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Green Bay and Western Railroad Company
Kansas City Southern Railway Company
Lake Superior & Ishpeming Railroad Company
Maine Central Railroad Company
Milwaukee Road
“Minneapolis, Northfield and Southern Railroad Company
Monogahela Railway Company
Norfolk and Portsmouth Belt Line Railroad Company
Norfolk and Western Railway Company
Pittsburg & Shawmut Railroad Company
Pittsburgh and Lake Erie Railroad Company
Soo Line Railroad Company
Southern Pacific Transportation Company
Terminal Railroad Association of St. Louis
Texas Mexican Railway Company
Toledo, Peoria & Western Railway Company
Union Pacific Railroad Company
Union Railroad Company
Vermont Railway, Inc.

Only 16 railroads responded; the status of the recommendation, based on
the response of each rail carrier, is as follows:

Railroad Status
Alaska Railroad Corp. Closed--Acceptable Action
Atchinson, Topeka & Santa Fe Railway Co. Closed--Acceptable Action
Burlington Northern Railroad Company Closed--Acceptable Action
Cambria and Indiana Railroad Co. Closed--Reconsidered?3
CSX Transportation, Inc. Open--Acceptable Response
Chicago and I1linois Midland Railroad Co. Closed--Acceptable Action
Chicago and North Western Transportation Co. Open--Acceptable Response
Consolidated Rail Corporation Open--Response Receijved
Delaware and Hudson Valley Railway Co. Open--Acceptable Response
Denver and Rio Grande Western Railroad Co. Open--Acceptable Response
Detroit and Mackinac Railway Co. Open--Acceptable Response
Elgin, Joliet and Eastern Railway Co. Open--Response Received
I1Tinois Central Railroad Company Open--Acceptable Response
Indiana Harbor Belt Railroad Co. Closed--Acceptable Action
Missouri-Kansas-Texas Railroad Co. Open--Unacceptable Response

Richmond, Fredericksburg & Potomoc Railroad Co. Closed--Acceptable Action

23 cambria and Indiana Railroad responded that it did not transport any
hazardous materials. Based on this information, the Safety Board classified
the Safety Recommendation R-85-53 to the railroad as "Closed--Reconsidered."®
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Only 6 of the 54 railroads that operate rail yards indicated that they have
been in contact with communities to develop and implement emergency planning
and response procedures. Consequently, the Safety Board believes that action
ijs still needed between most railroads that operate rail yards and the
communities in which the yards are Tocated.

The Safety Board has also addressed its concerns about the need for
emergency response planning to non-Federal agencies. In 1985, as a result of
a derailment at Murdock, I1linois, the Safety Board urged the International
Association of Fire Chiefs (IAFC), the International Association of Chiefs of
Police (IACP), and the International Society of Fire Service Instructors
(ISFSI) to notify their members that evacuation zones may need to be Targer
than the initial distances recommended in the DOT Emergency Response
Guidebook for Hazardous Materials Incidents because parts of tank cars
carrying Tliquids or gases may be propelled a distance far beyond the
recommended evacuation zone; thus a larger evacuation zone may be necessary
to protect against injury (Safety Recommendation I[-85-15).24 Based on the
actions taken by the IACP and ISFSI to notify their members, the Safety Board
classified Safety Recommendation I-85-15 to those organizations as "Closed--
Acceptable Action." In its 1989 response, the IAFC stated it had notified
its members and had also requested that DOT revise the distances in the
guidebook. The DOT revised the "protective action" distances in the
guidebook, which was distributed to IAFC members. Based on the action taken,
the Safety Board classifies Safety Recommendation I-85-15 to the IAFC as
"Closed--Acceptable Action."

In 1988, the Safety Board recommended that the National League of Cities
(NLC) (a) advise its membership of events of the 1987 hazardous materials
accident in New Orleans, Louisiana, in which butadiene leaked from a tank
car and ignited (NTSB 1988), and (b) urge its membership to develop and
implement, 1in coordination with rail yard management, emergency response
procedures for handling releases of hazardous materials from tank cars
(Safety Recommendation R-88-69). In September 1989, the Board sent a
followup letter to the NLC. No response was received.

The Safety Board is concerned that so few of the railroads that were
recipients of Safety Recommendation R-85-53 have acted in a positive manner.
Likewise, the Safety Board is concerned that the NLC has not responded to
Safety Recommendation R-88-69, especially because the Board learned in its
investigations of the 45 cases that many communities and the railroads that
operate trains carrying hazardous materials through those communities either
do not have proper emergency response plans or are not properly exercising
the plans.

24 pfter the accident, which occurred on September 2, 1983, a tank car
loaded with flammable compressed gas exploded and rocketed 3,630 feet from

the derailment site. That distance is nearty 1,000 feet beyond the 1/2-mile
evacuation zone recommended in the DOT Emergency Response Guidebook. Safety
Recommendation 1-85-15 was issued in a letter dated April 19, 1985, to the

IAFC, the I1ACP, and the ISFSI.
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In at least 21 of the 45 cases (47 percent), the incident commander did
not have a hazardous materials emergency response plan to follow (table 4).
In these accidents, the decisions of emergency response personnel to evacuate
were generally based on their visual observation of the accident sites and on
various emergency response guidebooks published by Federal or State agencies.
In 9 of the 45 cases, personnel responding to the emergency did not use an
emergency response plan because either evacuations were not conducted or the
emergency was resolved quickly.2> Emergency response plans were followed in
15 of the 45 cases.

Major problems did not occur in most of the cases in which the incident
commander relied on various emergency response guidebooks. However, the
value of an emergency response plan is illustrated by the 1988 accident in
Punta Gorda, Florida.

Punta Gorda, Florida. On March 10, 1988, 40 cars in a Seminole Gulf
Railway, Inc., freight train derailed in Punta Gorda, Florida. One of the
derailed cars, a covered hopper car, contained ammonium nitrate (an
oxidizer). Because the product was potentially explosive, and two tank cars
containing liquified petroleum gas (a flammable gas) were in the immediate
area, local authorities ordered a precautionary evacuation of 300 persons in
the vicinity of the derailment.

The local community did not have an emergency response plan, and the
railroad and local emergency response agencies had not previously
participated in any planning activity to prepare for an emergency. No one
answered a published telephone number for the railroad, which is usually
call-forwarded to the railroad agent’s residence after the close of business,
and the vrailroad had not published an emergency telephone number.
Consequently, the local fire chief did not know how to contact the railroad
to obtain information about the ammonium nitrate. Unable to obtain

~information from the railroad, local fire officials used the 1987 Federal

Emergency Guidelines for Hazardous Materials (DOT P5800.4) to contact
CHEMTREC2¢ for information. Fire officials were unable to supply CHEMTREC
with the name of the shipper or consignee as CHEMTREC required because the
railroad could not be reached to provide the necessary information. As a
result, CHEMTREC did not initially respond to the fire department’s request
for information. Based on its investigation, the Safety Board concluded

25 for example, the leak of hazardous materials from the fitting on a
standing tank car, which was quickly stopped.

26 CHEMTREC, the Chemical Transportation Emergency Center, is operated
by the Chemical Manufacturers Association. The Center was established to
provide initial and immediate information on handling hazardous materials and
other chemicals.
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Table 4.--Occurrence of evacuations and community emergency response plans in -
accidents/incidents investigated March 1988 to February 1989 during the safety study, and

occurrence of emergency response planning and disaster drills between railroad personnel

and emergency response agencies, by location and type of accident

Event - Type of Evacuation Documented Planning Disaster
number Location of accident Railroad accident conducted plans activity drills
1 Claude, TX BN Derailment N -- N N

2 Punta Gorda, FL SGLR Derailment Y N N N

3 Pasco, WA 8N Derailment N -- Y N

4 Jeffersonville, IN CR Standing car N -- -- --

5 Wilmington, CA up Standing car N Y -~ N

6 Roodhouse, IL CMNW Derailment Y N N N

7 Denver, CO up Standing car N -- -- --

8 Gul fport, MS MSRC Deraiiment Y Y Y Y

9 Sheridan, WI WC Derailment Y N N N

10 Las Vegas, NV up Standing car N Y Y Y

11 Columbus, OH CSX Derailment N N N Y

12 Crafton, KY CSX Derailment Y Y Y N

13 Deer Park, TX PTRA Standing car N -- -~ --

14 Farnum, NB BN Grade crossing N -- -- --

15 White Bluff, TN CSX Derailment ya N Y N

16 Altoona, IA [AIS Collision Y Y -- --

17 Umbarger, TX ATSF Standing car Y N N N

18 Chiopyle, PA CSX Derailment Y N N N

19 Brazoria, TX up Derailment Y Y Y Y

20 Loudonville, OH CR Derailment Y N Y N

21 Elsberry, MO BN Derailment Y N N N .
22 Elberton, GA (894 Derailment Y Y N N

23 Elm Grove, WI S00 Derailment Y y Y Y c)
24 Athens, GA (894 Derailment Y N -~ -- <
25 Memphis, TN - 1€ Standing car Y Y Y N

26 Jacksonville, FL CsX Derailment Y Y Y Y

27 Summit, IL IC Derailment Y N N Y

28 Rineyville, KY PAL Derailment Y N Y N

29 Easley, SC NS Deraiiment Y N N N

30 Pearl, IL CMNW Derailment N -- -~ --

31 Morganza, LA LA Derailment Y N N N

32 Newcastle, CA SP Derailment Y N N N

33 Lyndon Station, WI SO0 Derailment Y N Y Y

34 Bangor, AL CSX Derailment Y N N N

35 Lapagan, MO KCS Derailment Y N N N

36 Fruitvale, TX up Derailment Y N N N

37 Paimyra, MO BN Standing car N -- -~ Y

38 Edison, NJ CR Standing car Y Y Y N

39 Flagstaff, AZ ATSF Derailment Y Y Y Y

40 Bonners Ferry, ID up Standing car Y Y N N

41 Helena, MT MRL Collision Y Y N N

42 Kansas City, KS ATSF Standing car N -- -~ --

43 Manteca, CA SP Derailment Y N -~ --

44 Bordulac, ND SO0 Oerailment Y N N N

45 Akron, OH CSX Derailment Y Y Y N

-- = Not applicable, or railroad did not answer Safety Board idquiry; Y = Yes; N = No.

3 Self-evacuated.

N
)
N

4
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that had the community had an emergency response plan that listed an
emergency number for the railroad, the problems experienced by responding
personnel in obtaining information about the hazardous materials could have
been avoided.?’

As a vresult of this accident, the Safety Board issued Safety
Recommendation R-89-29 to the American Shortline Railroad Association (ASLRA)
asking that member railroads be urged to maintain a 24-hour telephone number
and a point of contact in the event of an emergency. Based on the action
taken by the ASLRA to advise its members of the recommendation, the Board
classified R-89-29 as "Closed--Acceptable Action" on May 29, 1990. As a
result of this recommendation, the Safety Board believes that communities
with a written emergency response plan are more likely to have reliable
information (including telephone numbers) to use in the event of an accident
involving hazardous materials. However, the Safety Board remains concerned
that communities without such a plan may experience similar problems to those
that occurred in the Punta Gorda accident.

The accident 1in Helena, Montana, illustrates the importance of
considering all the potential complications that could affect a community’s
ability to effectively handle the emergency.

Helena, Montana. During the emergency response to the February 2, 1989,
accident in Helena, Montana, the incident commander was unable to effectively
exercise control over the multiple command posts established, some responding
agencies were unaware that a centralized command center had been established
or that an incident commander had been designated, and some responding
agencies could not coordinate their activities.?2® As a result of its
investigation of the accident, the Safety Board concluded that the hazardous
materials emergency response plan used by the city of Helena did not provide
for adequate coordination between participating agencies, did not define the
role of the participating agencies or the duties and authority of the
incident commander, and did not provide for training of personnel to
implement the plan (NTSB 1989). The Safety Board issued several site
specific safety recommendations to correct deficiencies noted.2? :

27 Since the accident, CHEMTREC has implemented new procedures that
allow the emergency center to provide product information to emergency
response personnel in the early minutes of an emergency even when the
railroad, the shipper, or the consignee cannot be located or identified.

28 , summary of the accident appears in the section "“Performance of
DOT-111A Tank Cars Involved in Accidents.®

29 The current classifications are as follows: Safety Recommendations
R-89-84, -85, and -87 to the city of Helena are "Open--Acceptable Response";
R-89-86 to the city of Helena is "Closed--Acceptable Action"; and R-89-88 to
the State of Montana and R-89-89 to the Lewis and Clark Disaster Emergency
Services are "Open--Await Response." Followup letters were sent to the State
of Montana and the Lewis and Clark Disaster Emergency Services on May 7,

1991.
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In the cases in which the incident commander followed emergency response
plans,- the plans contributed to the effectiveness of the emergency response.
The benefit of written emergency response plans is illustrated by the
accident at Elberton, Georgia.

Elberton, Georgia. Emergency agencies of Elbert County, in which
Elberton is located, were notified immediately after the August 8, 1988,
derailment.30 Within 10 minutes, personnel from the responding fire
department made contact with the train’s conductor, who . supplied the fire
department with information about the hazardous materials. The evacuation
followed the guidelines of the Elberton-Elbert County Emergency Operations
Plan. '

The investigation of the accident concluded that the effective and
efficient emergency response, which followed the emergency response plan,
limited the number of persons who would have been exposed to the potential
harmful effects of the product xylene (which had been released from damaged
tank cars) had the product ignited, and also limited the number of injuries
resulting from exposure to the xylene. )

The accidents in Punta Gorda, Florida; Helena, Montana; and Elberton,
Georgia, provide examples of the importance of having a coordinated,
well-managed response to an accident involving a release of hazardous
materials. In at least 19 of the 45 cases (42 percent), the Tocal incident
commanders and the railroads had not been in contact before the accidents to
plan actions to take in the event of a train accident involving hazardous
materials (see table 4).

Rail carriers transport a variety of hazardous materials that, if
released, pose great threats to public safety of the communities along their
routes. The ability of community response agencies to respond effectively to
a railroad accident involving hazardous materials depends on the adequacy of
the information that is available to them. Development of a written
emergency response plan is the most efficient means to ensure that the
incident commander (whose role it is to coordinate the emergency response)
has the information needed to respond effectively, whether the accidents
involve a single, standing tank car or many tank cars scattered over a large
area and posing multiple hazards. The incident commander should be
knowledgeable of the content of the community emergency response plan, which
should include up-to-date information on items such as key railroad personnel
and means of contact, procedures to identify the hazardous materials being
transported, identification of resources for technical assistance that may be
needed during the response effort, and procedures for coordination of
activities between railroad officials and emergency response agencies after
an accident. In addition, rail carriers that routinely transport hazardous
materials through communities have a responsibility to provide to the
community current information that would enable the community to establish

30 4 summary of the accident appears in the section "Performance of

DOT-111A Tank Cars Involved in Accidents."
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appropriate emergency response procedures to cope with a release of, or fire

~or explosion involving, hazardous materials.

In a similar manner, the railroad’s emergency response plan should
document appropriate and up-to-date information from the community, including
the identification of the local emergency response personnel for hazardous
materials emergencies, sources of specialized equipment (such as foam
equipment) within the Tocal area, and resource capabilities of the local
emergency response agencies and organizations. However, results of the last
official survey on-emergency response planning reported by the FEMA and
conducted by the FRA hazardous materials staff in October 1986 indicate that
only 110 of 408 operating railroads responding to the survey have published
emergency response plans that address railroad accidents/incidents involving
hazardous materials. (About 100 additional railroads did not respond or were
not surveyed.) Because most railroads handle at least some hazardous
materials, these data suggest that many of the operating railroads that
responded to the survey have not addressed the issue of the safe transport of
hazardous materials in published emergency response plans.

Drills Of Simulated Emergencies

It is important for railroad personnel and local emergency response
organizations to exercise or "test" the procedures outlined in .a documented
emergency response plan. A joint, full-scale disaster drill of a simulated-
emergency could identify any shortcomings in the plan and would better
prepare responding personnel for emergencies involving hazardous materials.
In at least 26 of the 45 cases (58 percent), the Tlocal emergency response
coordinators and railroad personnel had not participated in joint disaster
drills (see table 4). The accidents in Akron, Ohio, and in Elm Grove,
Wisconsin, illustrate the positive effects of disaster drills. The accident
in Akron also illustrates the need for disaster drills with railroad and

_emergency response personnel.

Akron, Ohio. On February 26, 1989, 21 freight cars in a CSX train
derailed in a rail yard in Akron, Ohio. Of the 21 cars, 9 were tank cars
filled with butane (a flammable gas); these tank cars came to rest adjacent
to a B.F. Goodrich Chemical Company plant. Butane, released from two
breached tank cars, immediately caught fire; some of the butane burned for
5 days before the fire could be extinguished. About 1,750 residents were
evacuated from the area. As a result of the accident, 5 emergency response
personnel received minor injuries, and 50 residents and passersby were
treated for complaints of coughing, conjunctivitis, eye irritation, and
anxiety. Damage to the freight cars was estimated at $521,000; damage to the
chemical plant was estimated at $1 million.

The Akron fire department and the B.F. Goodrich Chemical Company had
participated in disaster drills and planning for an emergency. Fire
department personnel responded to the emergency situation at the chemical
plant in a well-organized manner: the fire department knew the potential
hazards at the plant and the persons to contact, and communications and
coordination between fire department and plant personnel were efficient. In
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contrast, the communications and coordination between the fire department and
railroad personnel in the early stages of the emergency response were not
well organized: inadequate communications between emergency response
personnel and railroad personnel about vital information regarding the tank
cars and hazardous materials involved in the derailment resulted in a delay
for the emergency response personnel in obtaining timely information needed
to attack the fire. Based on its investigation, the Safety Board concluded
that the inadequate communications may have resulted, in part, from the Tack
of jointly conducted disaster drills between city agencies and the railroad
(NTSB 1990). ,

As a result of its investigation, the Safety Board recommended that the
CSX should complete, as soon as possible, drills for handling releases of
hazardous materials with all communities through which CSX operates trains
transporting hazardous materials (Safety Recommendation R-90-29). On
November 15, 1990, CSX responded to the recommendation stating that since
1978, CSX had provided training for 30,000 non-company personnel. According
to materials provided by CSX to the Safety Board, the current training
includes classroom instruction, videotapes, and an occasional drill or
"hands-on" exercise. The Safety Board stated in its reply to CSX on May 7,
1991, that although the type of training the railroad provides is useful,
that type of training may not be as effective by itself as it would be in
combination with drills and it therefore did not meet the intent of the
recommendation. The Board also emphasized the need for joint disaster drills
to bring about improvements in coordination and communication between the
railroad and communities during an actual emergency. Because the CSX had not
taken appropriate action, the Board classified Safety Recommendation R-90-29
as "Open--Unacceptable Response."

Elm Grove, Wisconsin. On August 10, 1988, 24 of 116 cars in a SO0 Line
Railroad Company freight train derailed at Elm Grove, Wisconsin. Of the
derailed cars, one was a tank car loaded with isobutane (a flammable gas) and
two were tank cars loaded with methanol (a flammable liquid); the tank cars
did not release their products. Two other tank cars involved in the accident
contained hazardous materials residue (sodium hydroxide). Emergency response
personnel were immediately notified of the accident. Within 5 minutes after
the accident the command post was set up, from which the actions of three
fire departments were coordinated. Because of the hazards of the isobutane
and methanol, emergency response personnel evacuated 300 persons from the
area; the evacuation remained in effect for 30 hours until the tank cars
containing hazardous materials were re-railed. Responding personnel followed
the community’s documented emergency response plan. In addition, railroad
and emergency response personnel had participated in joint disaster drills
prior to the accident. The Safety Board believes that the results of proper
emergency planning, including the conduct of joint disaster drills,
facilitated the management of the emergency, demonstrating the value of such
planning and testing. :

<=,
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The severity of these accidents and the potential for catastrophic
results emphasizes the importance of having an emergency response plan and
the testing of the emergency response procedures.

The AAR also has recognized the need for adequate hazardous materials
emergency response plans. In guidelines prepared under contract for the FRA,
the AAR cited several problems addressed in Safety Board reports, including
(1) a 1lack of coordination among governmental organizations, (2) the
inability of emergency response crews to quickly obtain the description of
the cargo from the shipping papers on the train, (3) a lack of sufficient
involvement by railroads in the emergency response planning and preparedness
of Tocal organizations, and (4) inadequate communication between railroad and
public officials at the accident site (AAR 1989). The AAR also urged
railroads to coordinate their plans with Tlocal organizations so that
emergency response personnel of the railroad and the local organizations will
be familiar with one another’s plans. In addition, the AAR believes that
railroads should consider periodic drills to evaluate the emergency response
capabilities of the railroads and of the State and local emergency response
agencies.

Further, an Inter-Industry Task Force on the Safe Transportation of
Hazardous Materials, comprising representatives of the AAR and the Chemical
Manufacturers Association, has designated hazardous materials routes as
routes on which railroads should focus training and assistance related to
community contingency . planning. (The recommended railroad operating
practices for the transport of hazardous materials, based on recommendations
of the Inter-Industry Task Force, are presented in appendix H).

Recent legislation also recognizes the importance of emergency
preparedness for transportation accidents involving hazardous materials. The
Hazardous Materials Transportation Uniform Safety Act of 1990 provides grants
to States for training emergency response personnel and requires the
establishment of standards in emergency preparedness for personnel responding
to accidents involving the transportation of hazardous materials (see

appendix E).

The Safety Board believes that the railroads have a responsibility to
coordinate with communities to assist them in developing a written emergency
response plan and keeping its content up-to-date. In addition, the Safety
Board also believes that communities have a responsibility to their citizens
to contact the railroads to obtain the information needed for developing a
comprehensive emergency response plan and for keeping its content current.

Action Needed

The continuation of problems related to the lack of coordinated
emergency response planning as seen in the accidents investigated by the
Safety Board indicates that not all communities and railroads have taken the
necessary actions to adequately plan for hazardous materials emergencies in
rail yards and along hazardous materials routes. Accordingly, the Board
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classifies Safety Recommendation R-85-53 as Closed--[Various
Actions]/Superseded"3' by Safety Recommendations R-91-15 to Class I and two
large regional railroads (Guilford Transportation Industries, Inc., and
MidSouth Rail Corporation), and R-91-17 to the ASLRA (for local and other
regional railroads), urging the railroads to develop, implement, and keep
current, .in coordination with communities adjacent to the railroad yards and
along hazardous materials routes, written emergency response plans and
procedures for handling releases of hazardous materials. .The procedures
should address, at a minimum, key railroad personnel and means of contact,
procedures to identify the hazardous materials being transported,
identification of resources for technical assistance that may be needed
during the response effort, procedures for coordination of activities between
railroad and emergency response personnel, and the conduct of disaster drills
or other appropriate methods to test emergency response plans.

The Safety Board also believes that the NLC, National Association of
Counties, IAFC, IACP, and the National Sheriffs’ Association should encourage
their members to (a) develop, implement, and keep current, in coordination
with each other and the railroads, written emergency response plans and
procedures for handling releases of hazardous materials; and (b) urge-the
incident commanders to stay knowledgeable of the written content.
Accordingly, the Board classifies Safety Recommendation R-88-69 to the NLC
as "Closed--Unacceptable Action--No Response Received/Superseded" by Safety
Recommendation R-91-22 asking that these actions be taken by the
organizations named above.

31 Based on the current status of the recommendation issued to the
individual railroads and indicated in the tabulation in the section "The Need
for Emergency Response Planning Between Railroads and Communities.®

¢
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RAILROAD EMPLOYEE TRAINING FOR HAZARDOUS MATERIALS EMERGENCIES

Emergency response planning between railroads and the community,
discussed in the previous section, is but one aspect of preparedness for
hazardous materials emergencies. Another aspect is the training needed by
railroad employees who operate trains transporting hazardous materials and
who must take appropriate actions immediately after an accident that involves

hazardous materials.

The Need for Improved Railroad Employee Training

The Safety Board first addressed the need for improved railroad
employee training for emergencies in its report about the 1975 accident
involving the collision of three passenger trains in Wilmington, Delaware
(NTSB 1976). In its 1980 report of a special study on railroad emergency
procedures, a composite of 10 accidents involving hazardous materials
investigated between 1970 and 1980, the Safety Board issued recommendations
urging the FRA to develop and establish guidelines for procedures to be used
by railroad personnel in the event of an emergency, and to require that rail
carriers test their emergency response procedures using simulated
emergencies (Safety Recommendations R-80-6 and -7) (NTSB 1980b). In the 1980
special study report, the Safety Board also reiterated a similar
recommendation (R-76-29), issued to the FRA in 1976 as a result of the
passenger train collision in Wilmington, to address railroad employee
training for emergencies. Because the FRA did not take action, in June 1986,
the Board classified Safety Recommendat1ons R-76-29, R-80-6, and R-80-7 as
"Closed--Unacceptable Action.'

After the 1980 safety study, the Safety Board continued to issue
recommendations about railroad employee training to various rail carriers
whose personnel were involved in hazardous materials accidents. Two such
accidents--in Livingston, Louisiana, and in Miamisburg, Ohio--further
illustrate the need for improved railroad employee training.

Livingston, Louisiana. The Safety Board’s investigation of the
September 28, 1982, accident in Livingston, Louisiana, revealed that
immediately after the accident, the conductor took the train‘s waybills and
consist with him, but he left an emergency response hazardous materials
guidebook locked up in the caboose (NTSB 1983).32 Had he provided the
guidebook to emergency response personnel, it could have aided the
responding personnel in identifying actions to take to manage the emergency
and to protect the public.” Fortunately, an off-duty State police officer
arrived 45 minutes later with an emergency response guidebook. Had the
officer not arrived with a guidebook, initial actions to manage the.
emergency could have been even further delayed. As a result of its
investigation, the Safety Board recommended that the rail carrier, I1linois

32, summary of the accident appears in the section "Performance of
DOT-111A Tank Cars Involved in Accidents.® -
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Central Gulf Railroad Company (ICG), include in its training curricula
thorough reviews and explanations of the timetable special instructions
pertaining to the handling of hazardous materials emergencies (Safety
Recommendation R-83-86, issued August 12, 1983). The ICG did not respond to
the recommendation, so the Safety Board wrote the carrier again in October
1984. Because there was still no response, the Board classified the
recommendation as "Closed--Unacceptable Action" and in a letter to ICG dated
December 1, 1986, stated that it would reconsider the classification if the

ICG had information or documentation to indicate action had been taken on

the recommendation. The ICG did not respond.

Miamisburg, Ohio. On July 8, 1986, 15 cars in a Baltimore and Ohio
Railroad Company freight train derailed in Miamisburg, Ohio. Of the 15 cars,
2 were tank cars containing hazardous materials: yellow phosphorus (a highly
flammable, solid material that ignites on contact with air and that is toxic
by inhalation) and molten sulfur (a product that can produce toxic gases when
burned). These tank cars were extensively damaged, released their products,
and were involved in the subsequent fire. About 7,000 persons were evacuated
as a safety precaution. During the next 48 hours, a 3-square-mile area was
evacuated, affecting 30,000 persons; 569 persons were treated for various
medical complaints during the incident. Property damage and cost of cleanup
were estimated at $3.5 million.

The Safety Board concluded from its investigation that the crew’s
ineffective actions made it more difficult for emergency response personnel
to coordinate their efforts: (a) The conductor did not dispatch a crewmember
to inspect the rear of the train; consequently, he could provide emergency
response personnel only limited information about the number of cars derailed
and hazardous materials involved; (b) the conductor lost valuable time
retrieving the waybills and reassembling them to identify all the cars in the
derailment; (c) when the conductor Teft the locomotive, he inadvertently left
behind an emergency guidebook, which contained information that could have
aided emergency response personnel in immediately identifying actions to take
to manage the emergency and to protect the public (NTSB 1987). As a result
of the investigation, the Safety Board recommended that CSX33 reemphasize to
all operating personnel the importance of directing their initial activities
following a derailment to 1local emergency response agencies (Safety
Recommendation R-87-56). The CSX responded that it had revised its hazardous
materials training schedule, emphasized the procedures spelled out in its
emergency response guide, and issued bulletins addressing the CSX yard and
terminal hazardous materials program. Based on the action taken by the
railroad, the Safety Board classified Safety Recommendation R-87-56 as
"Closed--Acceptable Action."”

33 At the time of the accident, the Baltimore and Ohio Railroad Company

was a subsidiary of the Chesapeake and Ohio Railway Company. During the
investigation, the B&0 merged into the C&0 and became CSX Transportation,
Inc., a wholly owned subsidiary of CSX Corporation.

&§§§§
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Results of interviews with crewmembers involved in 31 of the 45 cases
indicate that 16 of 31 conductors and 15 of 31 engineers had not received any
hazardous materials training apart from rules examinations (table 5). The
accident at Akron, Ohio, illustrates some deficiencies in railroad employee

training.

Akron, Ohio. During the investigation of the accident that occurred
February 26, 1989, in Akron, Ohio,3% CSX crewmembers stated that the only
hazardous materials training they received had been provided in routine
railroad operating rules class. Also, the crewmembers had not been given

efficiency checks on actions to take following emergencies involving

hazardous materials.

Based on its investigation, the Safety Board concluded that the failure
of the traincrew to immediately contact and provide emergency response
personnel with train papers and information about hazardous materials
involved in the derailment, and the failure of first-arriving railroad
supervisory personnel to verify that necessary information had been provided
to emergency response personnel, were probably the result of inadequate
instruction and training on actions to take immediately following an
emergency involving hazardous materials (NTSB 1990). On September 25, 1990,
the Safety Board issued the following safety recommendation to CSX:

R-90-28

Provide training, in addition to operating rules classes, to-
operating crews and supervisors on the actions they are to take
immediately following an accident involving hazardous materials;
this training should include, at a minimum, (1) the responsibility
of crewmembers to identify themselves to emergency response
personnel and to provide accurate information, including onboard
documentation, of hazardous materials involved in the accident, (2)
the responsibility of supervisory personnel to verify that
emergency response personnel have all needed information and that
it is accurate, and (3) the means by which supervisors are to
determine if employees understand fully their responsibilities.

In a response dated November 15, 1990, the CSX outlined action it was
taking as a result of the recommendation: (1) The operating rules classes
for traincrews have been increased from 4 hours biennially to 8 hours
annually; of the 8 hours, 3 are devoted to hazardous materials training
provided by the company’s hazardous materials personnel; (2) the operating
rules examination for traincrews now include two specific questions that
address responsibilities of traincrews to assist emergency response
personnel in a hazardous materials incident; and (3) efficiency tests are to
be given by company officials to determine the operating traincrews’
understanding of their responsibilities to emergency response personnel.

34 A summary of the accidenf appears in the section "Drills of Simulated

Emergencies."
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Table 5.--Occurrence of training related to hazardous materials .
emergencies provided to the conductors and engineers invoived ¢
in the accidents/incidents investigated March 1988 to February
1989 during the safety study, by location of accident and
railroad? /
Event Training for Training for
number Location of accident Railroad conductor engineer
1 Claude, TX BN N N
2 Punta Gorda, FL SGLR N Y
3 Pasco, WA BN N N
4 Jeffersonville, IN CR n/a n/a
5 Wilmington, CA up n/a n/a
6 Roodhouse, IL CMNW N N
7 Denver, CO up n/a n/a
8 Gulfport, MS MSRC N N
9 Sheridan, WI WC N N
10 Las Vegas, NV up n/a n/a
11 Columbus, OH CSX Y Y
12 Crofton, KY CcSX Y Y
13 Deer Park, TX PTRA n/a n/a
14 Farnum, NB BN : -- --
15 White Bluff, TN csx . N
16 Altoona, IA IAIS Né2)b NéZ)b
17 Umbarger, TX ATSF Y Y
18 Chiopyle, PA CSX Y Y
19 Brazoria, TX up Y Y
20 Loudonville, OH "CR Y Y
21 Elsberry, MO BN Y Y
22 Elberton, GA CSX -- --
23 Elm Grove, WI S00 ] Y ¢
24 Athens, GA CSX -- - : ),,h,
25 Memphis, TN 1€ n/a n/a 3
26 Jacksonville, FL CSX -- -- -
27 Summit, IL - IC N N
28 Rineyville, KY PAL Y Y
29 Easley, SC NS -- --
30 Pearl, IL CMNW N N
31 Morganza, LA LA N N )
32 Newcastle, CA sp Y Y
33 Lyndon Station, WI oo} Y Y
34 Bangor, AL €sSX Y Y
35 Lanagan, MO KCS N N
36 Fruitvale, TX up N N
37 Palmyra, MO BN n/a n/a
38 Edison, NJ CR n/a n/a
39 Flagstaff, AZ ATSF Y Y
40 Bonners ferry, ID upP n/a n/a
4] Helena, MT MRL N N
42 Kansas City, KS ATSF n/a n/a
43 Manteca, CA SP Y Y
44 Bordulac, ND S00 Y Y
45 Akron, OH CSX N N

-- = Railroad did not answer Safety Board inquiry; Y = Yes; N = No;
n/a = not applicable (the accident/incident involved the release of
hazardous materials from standing tank cars rather than from trains
being operated by traincrews).

3 Training other than that provided by the railroad in operating )
rules examinations. X

b The accident/incident involved the <collision of 2 trains;
therefore, 2 traincrews were also involved.

C The accident was categorized as a standing car accident; it
involved hazardous materials in a standing train with traincrew on
board. )
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The Safety Board is pleased that CSX js taking action to improve its
employee training program. However, in a reply to CSX on May 7, 1991, the
Safety Board highlighted the need for the railroad to train supervisors on
their responsibilities to verify that emergency response personnel have
complete and accurate information after a hazardous materials incident, and
to determine if railroad personnel fully understand their individual
responsibilities. The Safety Board also expressed concern about the
effectiveness of previous efforts taken by the rail carrier to implement an
improved training program for train crewmembers. (The efforts taken by the
carrier were 1in response to Safety Recommendation R-87-56, issued as a
result of the Miamisburg, Ohio, accident. Those efforts are described
earlier in this section.) The Safety Board consequently requested additional
information about the CSX hazardous materials training program, including a
description of subject matter covered, the method of instruction, evaluation
of the employees’ understanding of the subject material, and plans for
hazardous materials training specific to supervisory personnel. Based on the.
positive actions taken by the railroad, and pending additional information on
the training program, the Board has classified Safety Recommendation R-90-28
as "Open--Acceptable Response."

Types of Training Provided to Railroad Employees

Discussions between Safety Board staff and personnel of several
railroads, and evidence from the Safety Board’s accident investigations,
indicate that the type of training currently provided to employees varies
substantially among rail carriers and sometimes varies within the same
company. Generally, much of the information provided to railroad employees
is through the company’s operating rules and timetables.3> The rulebooks are
publications issued by the railroad, and they include a 1list of the
responsibilities and procedures that traincrews are to follow in a hazardous
materials emergency. Although the FRA requires that railroads file their
operating rules with the agency (49 CFR Part 217), the Federal rule does not
identify any specific requirements regarding instruction 1in hazardous
materials safety or procedures.3¢ Each rail carrier, therefore, determines
the types of information its employees are to be provided in the rulebook.
Training provided by the carrier may include any or all of these elements as
a part of the information provided to employees: classroom instruction on
operating rules, procedures, and Federal regulations; efficiency checks,

35 Timetables often include safety information about hazardous materials
including, but not limited to, placarding, emergency procedures, swWwitching
procedures, and other company rules.

36 The FRA rule requires railroads to have a general program of periodic
instruction, operational tests, and inspections. The railroads with more
than 40,000 total employee hours are required to report annually a summary of
the number, type, and result of each operational test and inspection by
operating division and per 10,000 train miles. The rule does not specify any
specific hazardous materials program of instruction, operational tests, or
inspections. )
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tests, and examinations; videotapes; and simulations and drills. Railroads
require that employees be given a test on the information, termed a "rules
examination." Most railroads offer a review class to help employees prepare
for a rules examination; the class is often held the same day as the test to
minimize time away from work. The railroad determines the frequency of the
rules examination; generally the examination is given annually.

After the 1986 Miamisburg, Ohio, accident, the railroad (CSX) made
efforts to improve its training program for employees. However, the actions
of the CSX traincrew immediately after the 1989 Akron accident illustrated
that, despite the railroad’s efforts, traincrews needed specific training in
addition to that provided in operating rules classes. Based on interviews
with personnel from other railroads,3” the Safety Board is aware that other
railroads have recognized a need for additional training and have increased
or have plans to increase the level of hazardous materials training provided.

As a result of its accident investigations and its interviews with
personnel of other railroads, the Safety Board believes that current employee
training, when limited primarily to rules examinations based on classroom
instruction, has not adequately prepared railroad employees to handle an
accident/incident involving hazardous materials. Railroad employees involved
in or responsible for the safe transport of hazardous materials, such as
traincrews and first-line supervisors, must not only know the rules, but the
employees should also be able to apply the rules in simulated and in actual
emergencies. The Safety Board believes that in addition to classroom
instruction, vrailroads that transport hazardous materials should also
evaluate the employee’s knowledge of emergency procedures and the employee’s
ability to apply such knowledge in an emergency. Evaluations of employees
could be performed during efficiency checks, disaster drills, or simulated
emergencies.

Federal Ru]emakiﬁg Activity

Currently, there are no Federal vregulations that require specific
hazardous materials training for employees in the railroad industry who are
involved in the transportation of hazardous materials. However, on July 26,
1989, the RSPA issued HM-126F, Training for Hazardous Materials, as a notice
of proposed rulemaking (NPRM) (54 FR 31144-31155). The purpose of the
proposed requirements is to reduce the incidence of hazardous materials
accidents caused by human error by increasing the awareness of safety
considerations through a uniform level of training for persons involved in
the transportation of hazardous materials. According to the RSPA staff, a
final rule is expected by the end of 1991.

The RSPA defines training as a systematic program that ensures that a
person has knowledge of hazardous materials and hazardous materials

37 The Atchinson, Topeka & Santa fFe Railway Company; Burlington Northern
Railroad Company; Conrail; Guilford Transportation Industries, Inc.; and SO0
Line Railroad Company.
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regulations. The training requirements outlined in the NPRM include three
categories of training: general “awareness/familiarization, function-
specific, and safety training. General awareness/familiarization. training
has been described in the NPRM to include an understanding of the Federal
rules applicable to hazardous materials (such as the hazard communication
requirements and the various classes of hazardous materials). Function-
specific training has been described to include detailed training on the
Federal rules specifically applicable to the functions the person performs.
Safety training has been described to include several topics: (1) emergency
response information; (2) general dangers presented by the various classes of
hazardous materials and how persons can protect themselves from exposure to
those hazards; (3) methods and procedures to avoid accidents; and
(4) procedures to be followed immediately after an unintentional release of a
hazardous material, including any emergency response procedures for which the
person is responsible. The NPRM states that, generally, retraining is needed
every 2 years, and the employer must keep records on the training received by
the employee.

The Safety Board supports the NPRM issued by the RSPA.  When the
proposed rule becomes final, the Board urges the FRA to require rail carriers
to incorporate into their railroad operating practices aspects of the final
rule that relate to hazardous materials training.
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CONCLUSIONS

Hazardous materials that are highly flammable or toxic, or that pose a
threat to health through contamination of the environment are
frequently transported in tank cars that provide inadequate protect1on
even though better protected tank cars are available.

The DOT-111A tank cars, which are frequentiy used to transport hazardous
materials that pose a potential threat to public safety, have a high
incidence of failure when involved in accidents.

Evacuations were conducted in 33 of the 45 cases investigated by the
Safety Board as part of this safety study; generally, the decisions by
emergency response personnel to evacuate were not made as a result of
written emergency vresponse plans but were made based on their
observations of the on-scene situation and reliance on various
emergency response guidebooks published by Federal .or State agencies.

The development and use of written hazardous materials emergency
response plans prepared jointly by local emergency response and railroad
personnel improves coordination and timely execution of necessary safety
procedures to efficiently and effectively respond to a railroad accident
involving hazardous materials.

In at least 21 of the 45 cases, the local emergency response incident

commander (coordinator) did not have a hazardous materials emergency
response plan to follow.

In at Teast 19 of the 45 cases, Tlocal emergency response incident
commanders (coordinators) and railroad personnel had not been in
contact to plan actions to take in the event of a train accident
involving hazardous materials; in at Tleast 26 of the 45 cases, local
emergency response personnel and vrailroad personnel had not
participated in joint disaster drills of simulated emergencies.

Many railroads and community emergency response organizations have not
Jjointly developed written emergency response plans and procedures and
have not vregularly participated with community emergency response
organizations in joint disaster drills of simulated emergencies.

Railroad employee training, when limited primarily to rules examinations
based on classroom instruction, has not adequately prepared railroad
employees to handle an accident or incident involving hazardous
materials.
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RECOMMENDATIONS

Resulting From This Study

As a result of this safety study, the National Transportation Safety
Board made the following recommendations: N

--to the Research and Special Programs Administration,
U.S. Department of Transportation:

Establish a working group, with the assistance of the Federal
Railroad Administration, the Association of American Railroads, the
Chemical Manufacturers Association, the American Petroleum
Institute, and the National Fire Protection Association, to
expeditiously improve the packaging of the more dangerous products
(such as those that are highly flammable or toxic, or pose a threat
to health through contamination of the environment) by (a)
developing a 1list of hazardous materials that should be
transported only in pressure tank cars with head shield protection
and thermal protection (if needed); and (b) establishing a working
agreement to ship the listed hazardous materials in such tank cars.
(Class II, Priority Action) (R-91-11) (Supersedes R-85-105)

--to the Federal Railroad Administration,
U.S. Department of Transportation:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Association of American Railroads, the Chemical Manufacturers
Association, the American Petroleum Institute, the National Fire
Protection Association, and your agency--to expeditiously improve
the packaging of the more dangerous products (such as those that
are highly flammable or toxic, or pose a threat to health through
contamination of the environment) by (a) developing a Tlist of
hazardous materials that should be transported only in pressure
tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the
listed hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-12)

Require, when the Research and Special Programs Administration
issues the final rule on HM-126F (Training for Hazardous
Materials), that rail carriers incorporate into their railroad
operating practices aspects of the final rule that relate to
‘hazardous materials training. (Class II, Priority Action) (R-91-13)
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--to the Association of American Railroads:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administration, the Chemical Manufacturers
Association, the American Petroleum Institute, the National Fire
Protection Association, and your organization--to expeditiously
improve the packaging of the more dangerous products (such as those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a list

of hazardous materials that should be transported only in pressure.

tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the
listed hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-14)

--to Class I railroads and railroad systems,
Guilford Transportation, Inc., and MidSouth Rail Corporation:

Develop, implement, and keep current, 1in coordination with
communities adjacent to your railrcad yards and along your
hazardous materials routes, written emergency response plans and
procedures for handling releases of hazardous materials. The
procedures should address, at a minimum, key railroad personnel and
means of contact, procedures to identify the hazardous materials
being transported, identification of resources for technical
assistance that may be needed during the response effort,
procedures for coordination of activities between railroad and
emergency response personnel, and the conduct of disaster drills or
other appropriate methods to test emergency response plans.
(Class II, Priority Action) (R-91-15) (Supersedes R-85-53)

Establish, for employees responsible for the safe transport of
hazardous materials (such as traincrews and first-line
supervisors), methods to evaluate (a) the employee’s level of
knowledge of emergency procedures, and (b) the employee’s ability
to apply such knowledge in an actual emergency. Evaluations of
employees could be performed during efficiency checks, disaster
drills, or simulated emergencies. (Class II, Priority Action)
(R-91-16)
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the American Short Line Railroad Association:

Encourage the regional and local railroads in your membership that
transport hazardous materials to develop, implement, and keep
current, in coordination with communities adjacent to their
railroad yards and along their hazardous materials routes, written
emergency response plans and procedures for handling releases of
hazardous materials. The procedures should address, at a minimum,
key railroad personnel and means of contact, procedures to identify
the hazardous materials being transported, identification of
resources for technical assistance that may be needed during the
response effort, procedures for coordination of activities between
railroad and emergency response personnel, and the conduct of
disaster drills or other appropriate methods to test emergency
response plans. (Class II, Priority Action) (R-91-17) (Supersedes
R-85-53)

Encourage the regional and local railroads in your membership that
transport hazardous materials to establish, for employees
responsible for the safe transport of hazardous materials (such as
traincrews and first-line supervisors), methods to evaluate (a) the
employee’s level of knowledge of emergency procedures, and (b) the
employee’s ability to apply such knowledge in an actual emergency.
Evaluations of employees could be performed during efficiency
checks, disaster drills, or simulated emergencies. -(Class II,
Priority Action) (R-91-18)

the Chemical Manufacturers Association:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administration, the Association of American
Railroads, the American Petroleum Institute, the National Fire
Protection Association, and your organization--to expeditiously
improve the packaging of the more dangerous products (such as those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a Tist
of hazardous materials that should be transported only in pressure
tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the
listed hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-19)
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the American Petroleum Institute:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administration, the Association of American
Railroads, the Chemical Manufacturers Association, the National
Fire Protection Association, and your organization--to
expeditiously improve the packaging of the more dangerous products
(such as those that are highly. flammable or toxic, or pose a threat
to health through contamination of the environment) by
(a) developing a 1list of hazardous materials that should be
transported only in pressure tank cars with head shield protection
and thermal protection (if needed); and (b) estab1lsh1ng a working
agreement to ship the listed hazardous materials in such tank cars.

(Class II, Priority Action) (R-91-20)

the National Fire Protection Association:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administration, the Association of American
Railroads, the Chemical Manufacturers Association, the American
Petroleum Institute, and your organization--to expeditiously
improve the packaging of the more dangerous products (such as those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a Tlist
of hazardous materials that should be transported only in pressure
tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the
listed hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-21) ’

the National League of Cities, the National Association

of Counties, the International Association of Fire Chiefs,
the International Association of Chiefs of Police, and
the National Sheriffs’ Association:

Urge your members to (a) develop, implement, and keep current, in
coordination with each other, and with the Class I, regional, and
local railroads that transport hazardous materials through the
members’ areas, written emergency response plans and procedures
for handling releases of hazardous materials; and (b) encourage
incident commanders to stay knowledgeable of the written content.
The procedures should address, at a minimum, key railroad personnel
and means of contact, procedures to identify the hazardous
materials being transported, identification of resources for
technical assistance that may be needed during the response effort,
procedures for coordination of activities between railroad and
emergency response personnel, and the conduct of disaster drills or




R
o e RE LT R

45

other appropriate methods to test emergency response plans.
(Class II, Priority Action) (R-91-22) (Supersedes R-88-69)

Closed

As a result of this study, the National Transportation Safety Board
classified the following recommendations as "Closed."

R-85-53

In coordination with communities adjacent to your railroad yards,
develop and ‘implement emergency planning and response procedures
for handling releases of hazardous materials. These procedures
should address, at a minimum, initial notification procedures,
response actions for the safe handling of releases of the various
types of hazardous materials transported, identification of key
contact personnel, conduct of emergency drills and exercises, and
identification of the resources to be provided and the actions to
be taken by the railroad and the community.

Status: "Closed--[Various actions as indicated below]/Superseded”
by Safety Recommendations R-91-15 and R-91-17.

Unacceptable Action--No Response Received:

“Alton & Southern Railroad Company
Atlanta & Saint Andrews Bay Railway Company
Bangor and Aroostock Railroad Company
Belt Railway Company of Chicago
Bessemer and Lake Erie Railroad Company
Boston and Maine Corporation
Colorado and Southern Railway Company
Duluth, Missabe and Iron Range Railway Company
Florida East Coast Railway Company
Grand Trunk Western Raiiroad Company
Green Bay and Western Railroad Company
Kansas City Southern Railway Company (now part of Kansas City

Southern Lines)

Lake Superior & Ishpeming Railroad Company
Maine Central Railroad Company
Milwaukee Road
Minneapolis, Northfield and Southern Railroad Company
Missouri-Kansas-Texas Railroad Co.
Monogahela Railway Company
Norfolk and Portsmouth Belt Line Railroad Company
Norfolk and Western Railway Company (now part of Norfolk Southern
Corporation)
Pittsburg & Shawmut Railroad Company
Pittsburgh and Lake Erie Railroad Company
S00 Line Railroad Company
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Southern Pacific Transportation Company (now part of
The Southern Pacific Lines)

Terminal Railroad Association of St. Louis

Texas Mexican Railway Company

Toledo, Peoria & Western Railway Company

Union Pac1f1c Railroad Company

Union Railroad Company

Vermont Railway, Inc.

Acceptable Action:
CSX Transportaton, Inc.
Chicago and North Western Transportation
Consolidated Rail Corporation (Conrail)
Delaware and Hudson Valley Railway Co.
Denver and Rio Grande Western Railroad Co. (now part of
The Southern Pacific Lines)
Detroit and Mackinac Railway Co.
Elgin, Joliet and Eastern Railway Co.
I11inois Central Railroad Company

R-85-105

Require that all tank car shipments of hazardous materials with an
isolation radius of one-half mile or more, as recommended by the
U.S. Department of Transportation Emergency Response Guidebook, be
transported in tank cars equipped with head shield or full tank
head protection.

Status: "CTosed--Acceptab]e Action/Superseded" by Safety
Recommendation R-91-11.

1-85-15

Notify your members who use the U.S. Department of Transportation
Emergency Response Guidebook for Hazardous Materials Incidents of
the fact that parts of a rail tank car carrying liquids or gases
may be propelled unpredictable distances should it rupture
violently, that parts of such tank cars have been known to travel
far greater distances than the recommended initial evacuation
zones, and that far greater evacuation distances may be necessary
to protect against injury.

Status: "Closed--Acceptable Action."
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R-88-69

Advise your membership of the hazardous materials/railroad accident
in New Orleans, Louisiana, on September 8, 1987, and urge your
members, in coordination with rail yard management, to develop and
implement emergency response procedures for handling releases of
hazardous materials from railroad vehicles.

Status: "Closed--Unacceptable Action--No Response
Received/Superseded" by Safety Recommendation R-91-22.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

JAMES L. KOLSTAD
Chairman

SUSAN M. COUGHLIN
Vice Chaijrman

JOHN K. LAUBER
Member

JIM. BURNETT
Member

CHRISTOPHER A. HART
Member

Adopted: May 16, 1991

Member Burnett would classify Safety Recommendations R-85-61 and -64 as
"Open--Unacceptable Response" because 6 years have passed without the
completion of regulatory action by the RSPA and the FRA. Member Burnett
notes that Safety Recommendations R-85-61 and -64 expanded on the need to

address the protection provided for certain hazardous materials, which was

first brought to the attention of the DOT in Safety Recommendation R-80-12
issued 10 years ago. Member Burnett also would <classify Safety
Recommendation R-85-105 as "Open--Unacceptable Response" because the RSPA has
taken no positive action in response to the recommendation; Member Burnett
beljeves the Safety Board should provide an alternative criteria to the
isolation radius of 1/2 mile as stated in the recommendation.
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SIZE OF THE HAZARDOUS MATERIALS SEGMENT

WITHIN THE RAILROAD INDUSTRY, 1984-89

Table 6.--Chemicals and allied products transported by

Class I railroads, 1984-89

Tons originated Revenue
Portion of Portion of

Year Tons all products Dollars all products

Million Percent Billion Percent
1984 107.4 7.5 3.4 11.3
1985 106.4 8.1 3.3 11.8
1986 105.6 8.1 3.3 12.3
1987 115.9 8.5 3.5 12.6
1988 123.4 8.6 3.8 12.8
1989 122.5 8.7 3.8 12.9
Source: Association of American Railroads (1985-90).
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APPENDIX B

VOLUME OF HAZARDOUS MATERIALS TRANSPORTED BY RAIL, 1989

Table 7.--Top 25 hazardous materials fransported
by rail, by number of carloads originated, 1989

Rank and commodity

Number of
carloads originated

18

—
0

Mixed shipments

Liquified petroleum gas
Sodium hydroxide

Molten sulfur

Anhydrous ammonia

Sulfuric acid

Chlorine

Fuel oil

Methyl alcohol

Vinyl chloride

Phosphoric acid

Ammonium nitrate fertilizer
Styrene monomer, inhibited @
Carbon dioxide, refrigerated 1iquid
Hydrochloric acid

Fuel oil, diesel

Crude o0il, petroleum
Gasoline .
Denatured alcohol

Hazardous substance, n.o.s.b
Phenol/carbolic acid
Petroleum naphtha
Hexamethylamine diamine solution
Adipic acid

Ethylene oxide

Total, top 25 commodities

A1l the hazardous materials

A1l hazardous materials

327,106
175,080
102,809
75,002
66,526
64,903
60,910
39,140
33,486
31,591
31,543
20,952
18,299
15,894
14,838
13,323
12,580
11,726
11,537
10,707
7,822
7,608
7,327
7,296
7,276

1,175,281
348,493
1,523,774

a2 An inhibitor added to a commodity is a chemical compound that retards
or stops an undesired chemical reaction.

b Not otherwise specified.

Source:

Association of American Railroads (1990a).
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APPENDIX C

DIAGRAMS OF TANK CARS AND
TANK CAR SPECIFICATIONS
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20,000 GALLON CAPACITY - NON INSULATED
DOT - 111A 100w
FOR GENERAL SERVICE COMMODITIES
& SLOPE TO STRAIGHT CENTER SECTION .,

(PRE 1983)
STUFFING 80X MANWAY
SAFETY VALVE | = 1SION FOR FUTURE
[o ] VSN'!\Q_ OP UNLOADING
/18 TANK T
1 A
‘ NSIDE D1 L
TOP OF GRATING
A
e q it B u B u
.. 8" STEAM JACKETED
r-10172 N - i/ 80TTOM OUTLET N o
— 37°-8-3/4"° TRUCK CENTERS {
- 48°-8-1/4"" OVER STRIKERS
! b $1°.3-3/4"° COUPLED LENGTH
90 TON CAPACI_‘I’Y . INSULATED
0OT - 105A500W
FOR CHLORINE SEAVICE
] POST 19820
SAFETY VALVE
4. 17 ANGLE VALVES
P
& FOAM msuumon\ - o g i
1V16° TANK-HD 7 -
O 102"
™ TANK INSIDE D1 . 124"
™ NSIOE DA, =4 TOP OF GRATING
CENTER LINE -
OF ANGLE VALVE |||
[F
p—
il ] | 1 il
T i
T10%"

| 349" TRUCK CENTERS
r %' .8~ OVER STRIKERS
48°-3% COUPLED LENGTH

General features of a DOT-111A (top) and DOT-105 (bottom) tank car.
(Source: General American Transportation Corporation 1985.)
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33,500 GALLON CAPACITY - NON INSULATED
DOT - 112.J400w
FOR PROPYLENE, LIQUEFIED PETROLEUM GAS
AND ANHYDROUS AMMONIA SERVICE

GAUGING DEVICE, SAFETY VALVE, 3- 2 ANGLE VALVES,

1/2'* THERMAL PROTECTION byt "
AND 178" METAL JACKET %" TEST TUBE ANGLE VALVE & %'* THERMOMETER WELL
\__
" TANK [ o] [ |
. 119" [
172 I
JACKET CENTER LINE ) .
HEAD OF ANGLE VALVE 12-55/8
14°-1 11/16” TOP OF GRATING

62°-4%"" TRUCK CENTERS
63'-4'° QVER STRIKERS
- 65°-11%"° COUPLED LENGTH

10°-6%"* ——
OVER GRABS

General features of a DOT-112 tank car. Features of a
DOT-114 tank car are similar to those of the DOT-112.
(Source: General American Transportation Corporation 1985.)
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) Association of American Railroads
; Manual of Standards and Recommended Practices
! ' Specifications for Tank Cars

The specification of a tank car is the specific designation within a class, for example
“Spec. DOT-111A100W2."

The type of a tank car designates the approving authority such as AAR, ARA, ICC,
DOT, or USG. Preferred usage is, for example, “DOT tank cars.”

| A tank consists of a shell and heads together with connections welded directly
thereto. As used in these specifications, *tank’” means tank car tank. The head of a tank

! is one of the end closures.

“Shell-full” refers to the volume corresponding to a liquid level at the inside tap of
the shell at the manway opening or dome ring opening. This shell-full volume is not to be
used when calculating the filling density of the lading. A tank is *“calibrated” to
accurately measure its capacity. A tank is “gaged” to determine the quantity of liquid
loaded into it. Shell full stamping on tank car tank heads is net volume with allowance
for tank internals.

A stub sill tank car (or a tank car without continuous center sill) has draft sills at
each end of the tank instead of a continuous center sill and utilizes its tank as a part of
the car structure.

A certified car is a stub sill, non-pressure, non-exterior coiled car built prior to July 1,
1974 and meeting the requirements of 1.4.3.

1.2.3. TANK CAR DEFINITIONS

‘ Tank cars currently in service are of four types: DOT, AAR, ICC, and USG. See
1.1.3. for specifications in effect for new construction.

1.2.3.1. DOT TANK CARS’

DOT tank car specification numbers consist of a class designation followed by
identifving letters and numbers. The second number, where present, indicates tank test
pressure in psi. In all classes except Classes 103, 104 and 113, the two number series are
separated by an “A’” which has no special significance. Suffix “W" denotes a fusion
welded tank; suffix “F” denotes a forge welded tank and suffix “X" has special signifi-
cance as discussed below. The absence of a suffix indicates seamless tank construction.

Class DOT-103*W tank cars are insulated or uninsulated non-pressure cars with an
expansion dome. The expansion capacity in the dome is listed below. Class 103*W cars
built for specific services or requiring special fittings or materials of construction are
designated by letters interposed for the asterisk.

Minimum
Bottom Bottom %

‘ Tank ' Outlet Washout Expansion
(No Ltr.) carbon steel 2
A carbon steel . No 1
AL aluminum alloy 2
A-AL aluminum alloy - No 1
AN nickel No 1
B carbon steel, elastomer lined No No 1
} C alloy steel No No 1
D alloy steel ' 2
E alloy steel No 1

C-111-8 91788
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Association of American Railroads
Manual of Standards and Recommended Practices
Specifications for Tank Cars

6/1/98

Clags DOT-104W tank cars are insulated carbon steel non-pressure cars with an
expansion dome and having a minimum expansion capacity of 2% in the dome.

Class DOT-105A. J or S***W tank cars are insulated carbon steel pressure cars, with
a manway nozzle, designed for top loading and unloading; bottom outlet or washout
prohibited. Class 105A or J***ALW tank cars are similar except that they have alu-
minum alloy tanks. Class 105A***F has forge welded tanks.
A = equipped with top-and-bottom shelf couplers
J = equipped with jacketed thermal protection, tank head puncture resist-
ance and top-and-bottom shelf couplers
S = equipped with tank head puncture resistance and top-and-bottom shelf
couplers

Class DOT-106A***X tanks are uninsulated carbon steel tanks designed to be re-
moved from the car structure for filling or emptying, and designed to a maximum stress
level in the shell. :

X ="Fusion welded longitudinal tank seam and forge welded head seams
XNC = Nickel clad
NCI = Nickel—Chromium —Iron

Class DOT-107A**** tank cars are uninsulated high pressure service cars having
several permanently mounted seamless forged and drawn steel tanks designed to a
maximum stress level in the shell.

Class DOT-109A***W tank cars are insulated or uninsulated carbon steel pressure
cars, with a manway nozzle and an optional bottom washout designed for top loading
and unloading.

Class DOT-109A***ALW tank cars are similar except they have aluminum alloy
tanks.

Class DOT-110A***W tanks are uninsulated carbon steel tanks designed to be
removed from the car structure for filling or emptying, and designed to a burst pressure.

Class DOT-111A***W* tank cars are insulated or uninsulated non-pressure cars
without an expansion dome. The expansion capacity in the tank is two percent. Class
DOT-111A***W* tank cars built for specific services or requiring special fittings or
materials of construction are designated by suffix letters or numerals. Class DOT-
111A***F* have forge welded tanks converted from Spec. ICC-105A300, 400, or 500. Suffix

letters are:

Bottom Bottom

Tank Outlet Washout
ALW1 aluminum alloy :
ALW2 aluminum alloy No
w1 carbon steel
w2 carbon steel No
w3t carbon steel
W4t carbon steel No No
W5 carbon steel, elastomer lined No No
wé alloy steel
W17 alloy steel - No No .
F1 carbon steel
F2 carbon steel No

tInsulation required.
C-111-9
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Association of American Railroads
Manual of Standards and Recommended Practices
Specifications for Tank Cars

Class DOT-112A, J, S, or T***W tank cars are uninsulated carbon steel pressure cars,

with a manway nozzle and without bottom connections, designed for top loading and
unloading. They are designed for loading of liquefied compressed gases or flammable
liquids.

A = equipped with top-and-bottom shelf couplers

equipped with jacketed thermal protection, tank head puncture resist-
ance, and top-and-bottom shelf couplers

o
I

S = equipped with head shields and top-and-bottom shelf couplers

equipped with non-jacketed thermal protection system, top-and-bottom
shelf couplers, and head shields

.Note: Class 1124, J, S, or T*** F tank cars are similar except they are forge welded
tanks converted from Class ICC-105A.

Class DOT-113****W tank cars are vacuum insulated cars having an inner container

and carbon steel outer shell; the insulation system is designed for a holding time. Class
DOT-113 cars are designed for specific loading and shipping temperatures and have
certain materials and fittings requirements as designated by the intermediate letter:

A' = Minus 423F (-253°C) loading; high alloy steel inner container; special
fittings and insulation for refrigerated (cryogenic) liquid hydrogen.

C = Minus 260F (-162°C) loading; high alloy steel inner container; special
fittings for refrigerated (cryogenic) liquid natural gas, refrigerated (cryo-
genic) liquid methane (DOT exemption required), or refrigerated (cryo-
genic) liquid ethylene.

D = Minus 135F (-104°C) loading; nickel alloy steel inner container; special
fittings for refrigerated liquid ethane (DOT exemption required) or re-
frigerated (cryogenic) liquid ethylene.

Class DOT-114A, J, S or T***W tank cars are uninsulated ecarbon steel pressure cars

with a manway nozzle and optional non-circular cross section. An additional group of
valves and fittings may be provided in another location. They are designed for loading of
liquefied compressed gases or flammable liquids.

A = equipped with top-and-bottom shelf couplers

J = equipped with jacketed thermal protection, tank head puncture resist-
ance, and top-and-bottom shelf couplers

S = equipped with head shields and top-and-bottom shelf couplers

equipped with non-jacketed thermal protection system, top-and-bottom
shelf couplers, and head shields

Class DOT-115A***W* tank cars are insulated non-pressure cars having an inner

container and carbon steel outer shell with optional bottom connections. Suffix letters

are:

W1 = Steel inner container
W6 = Alloy steel inner container

ALW = Aluminum inner container

C-111-10 i
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Association of American Railroads
Manual of Standards and Recommended Practices
Specifications for Tank Cars

Proposed Class DOT-120***W tank cars are insulated pressure cars designed for
ambient temperature loading of liquefied compressed gases and/or flammable liquids.
Proposed Class DOT-120"**ALW tank cars are similar except that they have aluminum
alloy tanks.

1.2.3.2. AAR TANK CARS

AAR tank cars are for-non-regulated commodity services. Most AAR tank cars have
DOT counterparts, the main specification differences being that only partial postweld
heat treatment is required and radioscopy is not required for carbon steel tanks. The
second number, where present, indicates tank test pressure in psi. Suffix “W" denotes a
fusion welded tank.

Class AAR-201A**W tank cars, now obsolete for new construction, are insulated or
uninsulated aluminum non-pressure cars with an expansion dome.

Class AAR-203*W tank cars are insulated or uninsulated non-pressure cars with an
expansion dome. These cars conform, with certain exceptions, to Class DOT-103W.

(No letter) = carbon steel

D

Class AAR-204 tank cars are vacuum insulated cars having an inner container and
carbon steel outer shell. They are designed for loading of liquid argon, nitrogen or
oxygen. Spec. AAR-204W tank cars are similar in concept to Class DOT 113****W cars.
Suffix letters are:

it

alloy steel

X = Conversion from XT boxed tank cars _
W = Fusion welded alloy steel inner container and carbon steel outer shell
Spec. AAR-205A300W tank cars are now designated DOT-109A300W

Spec. AAR-206W tank cars are insulated non-pressure cars having an inner con-
tainer and carbon steel outer shell. These cars conform, with certain exceptions, to Class
DOT-115A***W*,

Class AAR-207A**W* tank cars are designed for 15 psig (103 kPa) minimum internal
pressure and are used for the transportation of granular commodities that are unloaded
pneumatically. Suffix letters are:

W = Carbon steel fusion welded tank
ALW = Aluminum alloy fusion welded tank
W6 = Alloy steel fusion welded tank

Spec. AAR-208 tank cars are non-pressure cars having wood-staved metal hooped
tanks for the transportation of certain food-grade materals.

Class AAR-211A***W* tank cars are insulated or uninsulated non-pressure cars
without an expansion dome. The numeral after “W” designates specific outlet and
bottom connection options. These cars conform, with certain exceptions, to Class DQT-
111A***W*, Suffix letter, or numerals are:

W1 = Carbon steel tank; 2% minimum expansion capacity in tank; op-
tional bottom outlet or washout

W6 = Alloy steel, optional bottom outlet or bottom washout
W7 = Alloy steel, no bottom outlet or bottom washout
ALW = Aluminum alloy tank
C-11I-11
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Association of American Railroads
Manual of Standards and Recommended Practices
Specifications for Tank Cars

1.2.3.3. ICC TANK CARS

ICC tank car specifications. in general, were redesignated DOT specifications. Those
tank cars not so redesignated have riveted or forge welded tanks, but conform in other
respects to corresponding DOT classes.

Class ICC-103 and Class ICC-104 have riveted tanks.

Spec. ICC-103 CAL has a triple-riveted aluminum tank with 1% minimum expansion
capacity dome.

Class ICC-105A**" have forge welded carbon steel tanks.

Class ICC-106A*** tanks are identical to DOT-106A***X except they have forge
welded longitudinal seams. ’

1.2.3.4. EMERGENCY USG TANK CARS

Emergency USG* tank cars are insulated or uninsulated carbon steel non-pressure
cars with 2% capacity expansion domes. They were built during World War 1I for
transportation of petroleum products limited to eight pounds per gallon (0.959 kg/L). and
vapor pressure not exceeding 16 psia at 100F (110 kPa [abs.] at '37.8°C ). They became
obsolete for new construction in 1963,

C-I11-12
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APPENDIX D

BRIEFS OF THE CASES
INVESTIGATED DURING THE SAFETY STUDY

NTSB

Event Date of accident
number Location of accident - accident Railroad number
1 Claude, TX 03/04/88 BN FTW88FRZ13
2 Punta Gorda, FL 03/10/88  SGLR ATL88FRZ13
3 Pasco, WA 04/08/88 BN CHI88FRZ17
4 Jeffersonville, IN 04/26/88 CR CHI88FRZ18
5 Wilmington, CA 04/27/88 UP LAX88FRZ10
6 Roodhouse, IL 05/03/88  CMNW CHIB8FRZ20
7 Denver, CO 05/04/88 UP DENB8BFRZ11
8 Guifport, MS 05/07/88  MSRC ATL88FRZ15
9 Sheridan, WI 05/14/88 WC CHIB8FRZ22.
10 Las Vegas, NV 05/23/88 UP LAX88FRZ12
11 Columbus, OH 06/11/88 CSX ATL88FRZ16
12 Crofton, KY 06/22/88  CSX ATL88FRZ19
13 Deer Park, TX 07/22/88 PTRA FTW88FRZ23
14 Farnum, NE 07/22/88 BN DENB8FRZ17
15 white Bluff, TN 07/24/88 CSX FTW88FRZ24
16 Altoona, IA 07/30/88  IAIS DCAB8BMRZ06
17 Umbarger, TX 07/30/88  ATSF FTW88FRZ25
18 Ohiopyle, PA 08/01/88 CSX FTW88FRZ26
19 Brazoria, TX 08/02/88 UP FTW88FRZ27
20 Loudonville, OH 08/04/88 CR LAX88FRZ15
21 Elsberry, MO 08/06/88 BN FTW88FRZ28
22 Elberton, GA 08/08/88  CSX ATL88FRZI20

Elm Grove, WI 08/10/88  S00 CHIB8FRI27
24 Athens, GA 08/13/88 CSX ATL88FRZ21
25 Memphis, TN 08/18/88 IC ATL88FRZ22
26 Jacksonville, FL 09/15/88  CSX ATL88FRZ23
27 Summit, IL 09/25/88 1IC CHI88FRZ29
28 Rineyville, KY 10/13/88  PAL ATL89FRZ02
29 tasley, SC 10/16/88 NS ATL89FRZ03
30 Pearl, IL 10/26/88  CMNW CHI8YFRZ05
31 Morganza, LA 10/26/88 LA FTW89FRZ01
32 Newcastle, CA 11/02/88 SP LAX89FRZ02
33 Lyndon Station, WI 11/09/88 SO0 CHIB9FRZ06
34 Bangor, AL 11/19/88  CSX ATL89FRZ05
35 Lanagan, MO 11/20/88  KCS CHIB9FRZO7
36 Fruitvale, TX 11/25/88 UP FTW89FRZ04
37 Palmyra, MO 11/29/88 BN CHI89FRZ08
38 Edison, NJ 12/09/88 CR NYC89FRZ03
39 Flagstaff, AZ 12/14/88  ATSF LAX89FRZ05
40 Bonners Ferry, ID 01/28/89 UP LAX89FRZ13
4] Helena, MT 02/02/89 MRL DCA89MRZO1
42 Kansas City, KS 02/02/89  ATSF CHIB9FRZ11
43 - . Manteca, CA 02/20/89 SP LAX89FRZ15
44 Bordulac, ND 02/20/89 SO0 CHIBSFRZ14
45 Akron, OH 02/26/89  CSX DCAS9MZ004




P SO

[ abeg

"$133430 T1v¥ ANV 133130 LON QIG GNY 3JLIS 3HL ¥IAO 0ISSVd ¥¥) 133430 TIV¥ ¥V hzuo_uu< JHL 340438 SHINOW

L IN08Y “AYVYSS3IDIN SYM NOILVAOVAI ON ‘vV3¥V INIWIIVHIA IHL 40 SSINILOWIY IHL OL In0 LNG ‘VINOWWY SNOYAAHNY
ININYIT “GIANIVHD YYD ANVL V. "AV3IH TIVY FHL HINOYHL FUNLIVYS %9% ONILSIXI-Iud V SVM JYIHL JU3IHM 33048 1Ivd 3IHL
*11 ¥3A0 03SSVd NIVHL JFHL SY II0¥8 1Ivd Q3GT3IM AISNONNILINOD V 03 TVIAIY NOILVOILSIANT  “IAII0W0I07 3HL ONIH3E

4V HLt JHL SYM TIVH30 0L YvD LISYI4 IHL “HdW 6€ INIAOW 311HM 11VY3Q SYVI ¥Z AvH LSIM 000€ VdLX3 NIVYL LHII3Yd N@

---3AL}eUUBN---
W01 3NN - Juauubyyy . ON - uoijendea]
16°0 ISV - Juaipedy XL "07TIHVHY
I/NIVH - sydoed) jo “oN/adA} uotjeutlsag
UOljewaojul oed] .
$ - PIA[OAU] Sue) X1 "ST1Iv4 VLIIHOIM 1H9I1AVQ - 2ybr} jo uoijipuo)
SIA - paaloau] jutod asnjaedag iseq AQNO1) - UOL3LPUO) JBYLBIM
S|elJddjey sSnopuezey Kiedduty] - B} 43Yyjeap
---uoi{jewdojuy suotjesadg/quduuodiaul---
ANVJWOD QvOYTIVY NYIHLYON NOLONITYNG - N9
S3IA - |euotieaado 82/S1 - palleaag/Aoaysag sae)
SIA - 3|qe(ieAy o(pey V/N - paLtessg/Aoa3sag 0207 6t - A.;~=<w paads
N suoilesiununio) otlpey €16G - suo} bul|tea} 6 - (*1s3) pasds
9 608t - (1834) yibua] 1S3 - U0133941(
ON - pawdojudd ABojodixo} YOLINOW -  4A03LUOK uted) jO puj 1S3IM 000€ WY¥IX3 - Q1 uledj
0 - puj Jeay 0/6L - asooqe)/sae) "oN LH913¥4 - ulex] jo 3dA)
v -  pu3 juoad v - sjtup "0207 -ON Ng - peo. ey
UOLIRWAOJU] MAU] abewe(Q/3sisuo) uteuay eleq uteuag
: -~-Uo}JeWUO U] |BUUOSJDY/pROJ]|RY~--
ANVAWOD QvOY¥TIVY NYIHLYON NOLONIYNG -  Ng
0 0 0 0 43430 ON - 3414 SYIMYO NIVYL :
0 0 0 0 15140)0} JIGVIIWIL - uoljeaadg jo poyjdy
0 0 0 0 s4abuassey 00°0 $ - peod|Ley-uoN 31004 N3 - aseyq burjeuasadp
4 0 0 0 saako | du] 00" tEL‘08E $ - peo.jley INIWTIVY3Ia - u:mu_uum 40 adf|
JUON JAOULl SNOLABS (eje4 $95507 Aj4adouy Ng - peouajtey buijuaoday
satanfug ---Uoljewdojuf o|seg---
152 0280 (197) au) X1 ‘30nv1) 88/+0/€0 22 - ON ®|L4
m” 06/£2/€0  :31VANNY IN3IQI29v 40 F31yd €174488M14 # GSIN
a
=
e ¥6502 "2°G ‘NOLINIHSYM
<

QYv09 ALI4VS NOILVIYOJSNVYL TVNOILWN




67

2 abey

o
=
[ ]
=z
[V
o,
(=¥
<C
. 2 ‘1 (s)butputy auae/st juaptade
sty jo (s)asne) a|qeqosd ay} eyl Sauluwualap pieog A}ajes uoijejaodsued| jeuotijeN ayy
---3sne) ajqeqouad---
9YNIddOLS - 3seyqd
(INOWS/SIWN4) T11dS/MVIT SIVINILYW SNOGUYZIVH - Z# 3duauanddQ
: .zuxomm - 0307138 ATSNONNILINOD ”4~<m e
JYNY3ILINT “123430 - 03073IM ATSNONNILNOD “1IvY °1
(s)butputy
(033dS ININIVINIVW - 3seyqd
INIWIIVYH3Q - 1§ ®duU3adnddQ
153 0280 - (127) 8wt} - XL ‘30nv10 88/%0/¢€0 22 - "ON 3Ly .
panuijuod *IN3ICQIJIV 0 431¥8

| -,




¢

1 abeyq

) BLELRINLEN

JHL 40 1INS3Y V SV AUNCNI TYNOSHId YO 3UI4 ON SYM 3d3IHL "SIVIIIA40 AL34VS II18Nd TVI0T A8 (3YIAYO SYM SNOSH3d

00€ 1nOAvV 40 NOILYNIVAI AYVYNOILNVIIYd V "111dS LON GICG HIIHM JLVHLIN WNINOWWY G3INIVINOD dV) (31IVd30 JHL °"AQ0S dv)
JHL HLIM L1IVINOD LH9IL INVISNOD NI SONI¥vIg 30QIS XONYL 3AVH OL ONNOJ SYM NOILD3IASNI INIQIJIIV 1SOd V ONIYNG ONV ‘NIvHl
03AYND NO Q3TIVYIQ YYD IHL 14 ‘Y0409 VINND YYIN T1IVY3Q SUVD Ob SLI 40 INO GvH NIVYL LHII3Y4 AVMTIVY 4709 FTONIWIS ¥

---3ALIRAURN---
W 0E Q€ AN - Judumuby |y . . SIA - uotjendea3
13A1] - juaLpedy T4 "SUIAW "1d
I/NIVW - s¥oed]l jo -oN/adAf uoijeutysasg
ot jewaojuy yoeuj
[ - P3ALOAU] Sue) 14 ‘viavouy LH9ITAVQ - 1ybLy jo uotjipuo)
S3A - PaA|0AU] julod a4njaedag jse’ ¥v31) - uol3Lpuo) Jayjeay
Ss{eidalely snopuaezey Aaeuaautl] ele(] J49YjeaN
---uojjewaoju] suojjesadp/Iuswuod jAul---
Ovoy1IVY 47n9 ITONIWIS - ¥19S
SIA - {euotjeuadp 1/0 - palledagq/Aoaysag sde)
Q S3IA - 3|qe|teAy oipey V/N - pajiedag/Aoaysag 0207 0z - A.;“=<W paads
SuoLj}edLunuwo) oipey STLI - suol buijteay 0z - (*1s3) paads
Sove - (1934) y3bua] HLNOS - uoL32a4Q
ON - pauwuojadd Abo|odixoj YINYVYW - A0} LuOl utex] jo pu3 HLNOS €4S WylX3 - Q1 uted}
0 - puj Jeay 0/0y - asooqe)/sae) "oN 1H9I3Y4 - utea} jo adf)
Z - Ppuj juody 2 - sjLun "0207 °"ON ¥19s - peoA| ey
UOLJRWAOJU] M3U) abeuwe(q/3s1SuU0) uteay : elRQg uledy
---UO}{JeWJOJU] {3uUUOSJIdd/peod]ey---
avoy1Ivy 4109 ITONIWIS - ¥19S
0 0 0 0 43430 "~ ON - 344 _
0 0 0 0 1514030 . SAJ078 WWNNVW - uorjedadg jo poyiay
0 0 0 0 suabuassey 00°0 § - peoajiey-uoN 31n0Y NI - aseyd butjedsadg
2 0 0 0 saako | du3 00°096°% $ - peou| Ley INIWTIVYIQ - acwn_uum 40 adf]
JUON JOULlW SNOLJU3S |ejey sasso] Ajuadoayd Y19S - Ppeod|tey butjsoday
.mm_;=ﬁ=~ ---Uojjewaojul oyseg---
o
e 1S3 sspt - (191) auwiy 14 ‘va¥09 VINNd 88/01/¢€0 €2 - "ON 3|4
Q 06/€2/€0  :31VaNNY IN3QI20V 40 J31Y¥8 £17448811Y # GSIN
a :
[~ 18
<

¥6502 *2°0 ‘NOLINIHSVM
Quvod AL34VS NOILVIYOdSNWHL TUNOILVN




APPENDIX D

69

2 obeq

I (s)buipur) aae/st juapiade

sty1 Jo (s)asne) afqeqoad 3y} eyl SauULWA}Bp paeog A}3jes uoiljejuaodsuedy |euojleN a3yl

---3sNe) a|qeqodd---

(TYDINVHIIW) 9NIONIG - uzﬁm<uw Wm_m 1
s)butput4

033dS ONINIVINIVW - @seyd
INIWTIVHIA - T# 9duadunddg

1S3 SG¥T - (197) auwy

T4 ‘V0Y09 VINNd

PanuLIuod *INIGIIV 40 4318

A,

88/01/¢0 €Z - "ON 34




[ ebeq

“wd0LS, 0L TYNIIS 3IHL 3JONVHI QINOM ADWHL JHL NO ¥3IAVHAS Q33N JHL ONILLINd HINOHLTV

‘JINVHI OL 1234SV TWUNIIS IHL QISNYD JAVH QINOM LVHL NOILIV ON (Q3WYOJH3d AIHL Q3LVLIS OGNV ‘NIVYL ONIHIVOYddY 3JHL 30
M3INX 39UVHI NI 33IA0TdWI AVA 40 JONVYNIINIVW JHL "ONIQIS 3IHL 40 ONI LS3IM 3JHL 4O VIV 3IHL NI SA3IIM ONIAVHAS SWYM 3TIIHIA
TIVY-AVMHOIH ¥ "ONIGIS 3HL 40 ON3 1S3M 3FHL 1V HOLIMS 3IHL XOMNYLS 3S008YI 0311vd30 JHL NIHM GIYYNII0 INIWTIVH3A
TVY3INID IHL  "NOILJAMSNI SIHL IYIN0IY LON 00 SIINY NG "MIUD IHL A8 QILIIJSNI 9INI3G INOHLIM Q3033J04d NIVYL FHL ONY
*w¥¥310. 0L MIVE GIONVHDI NIHL TYNIIS JHL "3INIONZ JHL ONIHIE SHVD 2b 3S008YD Q3IdNJIONN NV 40 INIWIIVYIOQ IHL QISNY)D

SIHL 'SIAvY8 3JHL 40 NOILVII'lddV AINIOH3WI NV HLIM NIVYL 3IHL 03ddOLS YIINIONI 3HL °.dOLS. OL ,YV3T). WOHI OIINVHI 133dSV
TYNDIS 3HL "ONIQIS ¥ 4O GN3I L1S3M 3FHL 1V TVNIIS 313 3JHL Q3IHOVOUddV NIVdl JHL SV "WILSAS T0YLINOD J144vdl QIZITIVHINID
¥V 40 SNOILVIIONI T¥NIIS 3HL A9 Q3INY3IA0D SVM NIVYL JHL ~TIV43Q SYvI $2 QvH LSv3 0189 wylX3 zH<zw>¢mwwumm Nd
- - L Lm - -
INJONYL - . juauublyy ON - uctjendeay
TU33IATT - Juatpedy VM ‘02Svd
Z/NIVH - syoeal jo -oN/adAy uotjeutlsag
UOLJRWAOJU] HYOBU|
b - P3A|OAU] sue) VA ‘WVUHSIM LH9IIAVG - 3ybL7 jo uoijLpuo)
SIA - paaoau} jutod auanjdedag jse) Yv¥il1) - uoi3Lpuo) Jayjesy
S{eLJ4ajey snopJezey Kdeadull] eleQ J43Yjeap
---Uo}jeudojul suoiiedado/Jusawuod jAu3---
ANVAWOD QVOdTIVY NYIHLMON NOLINITHNG -  Nd
S3IA - {euoijeaadp v2/€1 - Pp3a|Leadq/Aoaysag sde)
S3A - @|qe|leAy olpey V/N - palleaag/Aoaysag 0207 ‘ st - ('yiny) paads
o SUOL3edLUNUWOY) OLpeY 81501 - suo} bulpreay g2 - (*1s3) poads
S68L - (1934) y1buay 1Sv3 - uotjdadlq
SIA - pawdojuagd Abojodtxoj HOLINOW -  J403LUOy uted] jo puj 1Sv3 0189 wilx3 - Q[ uteay
0 - puj Jeoy I/S€1 - asooqe)/sae) ‘oN 1H913¥4 - uled] jo 3df}
¥ - puj juody4 L - sjtupn 0207 "ON Ng - peoa|iey
UOLJRWAOJU] MIU) abewe(q/3s1su0) utreaj vlR(Q ULRA)
~--UO|JRWJIOJU] |BUUOSULBd/peod]iey---
ANVJWOJ QVOUTIVY NYJIHLYON NOLINITING - N8
0 0 0 0 43410 . ON - 8414 J19V1I3NIL
0 0 0 0 jstaojoy TOYINOD JI44wdl - uoijesadp jo poyjay
0 0 0 0 saabuassey 00°0 $ - prodlley-uoN 31N0Y NI - aseyd buljesadp
14 0 0 0 saakodw3 00°€58‘¢62‘T § - peoajtey INIWTIVY3I0 - acmv_uum 40 adf]
QUON JOULll SnOLJ43S |eley $35s07 Ajuadoud N8 - peoualiey buijuoday
© satunfu] .4 --=U0}JRWIOJU] DLSeg---
) 10d otll - (197) auiy VM ‘00SVd 88/80/%0 ¢E - TON LH4
mm 06/€2/€0  :31VONNY IN3IAIJIV 40 4314 LT1ZY4881HD # 4SIN
&
a
< ¥6502  2°Q ‘NOLINIHSYM
QYv0d AL34vS NOILVIYOdSNVYL TYNOILYN




2 abeg

[ ]
—
(o]
=
(%%
Q.
Q.
<

(s)burpurs aae/sy juapiooe spy3 03 bupjejad (s)dojdey

‘2 ‘1 (s)buppurj ade/sy juapilode

sy} jo (s)asnej ayqeqosd ayj ey} sautwsajap paeog xuwumm uojjejaodsuea) |euojIeN ayjl

---3sne)j a|qeqoad---

ONIdd0lS - @seyd

(INOWS/STHNG) T11dS/AVIT SIVIYILYH SNOGUYZVH - # 3Iuauundag

1W9W/401vH3d0 ANVAWOD - 3¥NA320dd ILVNDIQUNI L4

_ (s)buipuiy

~ ONI1WV3I13IIY - 9seyd

AYYQANOI3S ‘INIWTIVH3A - €4 3dU3LANIIQ

ONIddO1S - @seyd
TYILINI ‘INIWTIVHIQ - 24 8dUd4unddQ

43408YT AVM 40 FONUNIINIVW - JATINILLUNI £
43408V AVM J0 3JONUNIINIVW - Q3ILVILINI - TTUNDIS %2019 .~

AIVEL NO - JTIIHIA J~<¢ 4wwqu F
ut4

(033dS ONINIVINIVW - @aseyd
YIANINVW 1dNY8Y - [# 3dUaL4NIOQ

104 0€21 - (121) awi] YM ‘0JSVd 88/80/40 26 - "ON 3[}4

panuijucd *IN3AI9IV 40 431dd




1

\\m

. *INIQIA3 SYM 13X0vd8 110D YHILVIH V
01 ¥IVd3Y INIDIY V " IVIYILYW 00 HNIGTIM 30 3D31d HONI 9 V HLIM 9NOTV V3¥V 137100 WOLLOG 3HL NI 9V1IS INIGTIM 40 INNOWY
JAISSIOX3 NV QIMOHS VD IHL 40 ¥IV4IY " IN3QIONI SIHL HLIM Q3LVIJOSSY JY3IM SNOILVNIVAI O SITUNCNI ON °“SNOTTIVI 002

ONV OT N33M138 SYM SSOT IHL ONV QIOv JIL3JV SYM ALIGOWWOD 3HL "Wd 8 LN04V LV Q399N7d_SYM Ny31 3IHL ONV ANVAWOD LVWZVH
207 ¥ HLTM GILIVYINOD ¥3ddIHS IHL -QITJILON A1LdWOYd 3¥3M STVIDI440 Tv43IQ34 ONV ILVLS ‘IN3WIYVAIQ U3 *IIULWIHD
137100 WOL108 IHL WOY¥4 ONINVIT SYM ¥vD INO LVHL GNNO4 SYM LI ‘QGUVA ITTIANOSY3IFJIC S, TIVYNOD OLNI S¥V) 3IHL HNITINd
YILAV  CAX “TTTIASINOT LV AVMIIVY ITTIASINOT % HYINAVd IHL WOY4 TIVYNOD A8 IONVHIYILINI NI G3AIII3Y¥ SWM Suvd 40 LN ¥

---3AL]RAABN---
INIINVL - Juduwubl |y . ON - uoi3endeAy
13IA3T - Jjuatpedy NI “371T1ANOSHI443C
SI/QYvA - sydeal jo ‘oN/adA] uojjeutyss(q
UOLJRUWIOJU] YDBU]
1 - P8AlOAUl sue) A% “3111ASINOT 1H9TIAVG - 34B17 Jo uotitpuo)

SIA - paAa0AU] juLod adnjaedag jseq dY31) - U0 puo) Jdyjeap

S|e}43)BW Snopaezey Kaeaaull] . BB 43YjeIN
---Uo}jeudojul suojjedadg/JuawiuodjAuj---
NOILVY0dY0d 1Ivd Q3LvaIT0SNOD -  H)

v/N - {euotjedadp V/N - Ppa|reasq/Aoaysa( sde)

ON - d1qejieAy oipey V/N - palieaaq/Aoaisaq ‘0307 0 - A.f.&w paads
~ suotjedLunuwoy oLpey 000€ - suo} burjtea) 0 - (-1s3) paads
~ 00vz - (3934) yibuaj HLYON - uot32a4tq

ON - pawdojudd Abojodixoj ON - 4031uoy uled] j0 puj JONVHOYIINI - ar uteag
0 - puj Jeay 0/6€ - asooqe)/saey °“ON QYvA - ujedl jo adfy
£ - puj juod4 1 - sjLun 0307 °"ON 4) - peod | tey
UOLJRWAOJU] ML) abeweq/}s|suo) uted} eje(q utedy
. ==-UO}jeuUdojU] |3UUOSJd4d/peod||ey---
NOILvH0dH0d 1Ivd Q3L1vQITOSNOJ - WD
0 0 0 0 434310 ON - 34i4
0 0 0 0 ISLA030 NOISSIW43d TvAH3IA - uojjedadg jo poylay
0 0 0 0 s4abuassed 00°0 $ - peodjiey-uoN ONIQNYLS - aseyq buijeduadg
£ 0 0 0 saako|du3 00°2¢8 $ - peoJtey 03Sv313y "1VH "ZIVH - u:mv_uum 40 adf}
JUON JLOQULK SNOLJ4IS |BIe4 595507 Ajuaadoud ¥) - peoajiey bupjusoday
satunfuj ---uojjewdojuy ojseg---
a 103 s%91 - (197) awi) NI “3771ANOSY3443C 88/92/%0 GE - "ON 3|l4
= '06/€2/€0  :31VaNNY IN3QI2Jv 40 43144 8IZ4488IH) # GSIN
=
Ll
[«
o
<L

¥6502  "3°0 ‘NOLINIHSYM
Qyv0od AL3JYS NOILVIHOASNVYL TVNOILVN




APPENDIX D

73

1/

abey

‘1 (s)buipuij auae/si Juapiode
sLyy jo Amvmmzmu a|qeqoad 8yl eyl sautwuaajap paeog »umumm uojjejdodsuea} |euoljey ayj

---3sne) a|qeqodd---

JONUNIINIVW ANVAWOD - ¥00d - ¥IVd3d INIWINDI -2

W31 - SIATIVA 131100 WOLL08 1
. (s)butputy

ONIQNVLS - @seyd
(DIOWS/S3WNA) TT1dS/HYIT STIVIYILYW SNOQUVZVH - 1# 2DUd44nddQp

103 s¥91 - ((27) 8wty NI ‘3717IANOSY3IH43C 88/92/40 GE - "ON 3| l4

panuijuod ‘INIQIJIV 40 33148

A2, xmme



e e e R

e —————

==

[ abed

*HOBYVH HIVI8 INOT WON4 1334 0062 1n0GY SI QUVA 3HL “1INNOSH3d
dh A9 G3¥NIIS ONV 03SOTI SYM JATTVA JHL  "SITUACNI Y3HIO ON FYIM_JYIHL ONV Q3¥¥n230 NOILVNOVAI YO S3¥1J ON °03SV3IN3Y
ONV ‘031Y3¥1 ‘TVLIASOH 1WJ07 V OL NIAVL JY3IM NIWM3YD OML 3HL °301X010 ¥NHAINS HLIM G371114 N338 QVH In8 "AldWl 39 OL

, 03140433 SYM L1 "¥vD JNVL JHL NO GNNOJ SVM JATVA ¥3AVOINN (G3ISOTI ATYIJOUdWI NY  “S3IWNJ 3QIX0IQ ¥NHAINS O3 TVHNI
GYH NIWMIYD OML IHL "d13H ¥O4 QIOIQVY ONV W3IHL MYS WI3INION3I JHL “AZZI0 3WVI3IG ONV ONIHLvIYE ALINJIJ4IIG GNIAVH NvI3§
NYWINVYE ONV ¥OLONANOD 3HL NIHM ONIGIS TVIYLSNANI NV WOU4 Y¥I XNVL V 3AOW OL INIUVd3¥d SVM M3IdD INIONI HOLIMS d4n V

---3AL}RAARN- - -
INI9ONY]L - juawubL Ly . ON - UoL1BNIRA]
13AI7 - juaipeay V) "NOLINIWTIAM
1/Q4YA - s)dea) jo' “oN/adk} uotjeutysaq
UOLJRWAOJUT HORUA]
I - P3ALOAU] Su4B) V) - 'NOLINIWTIM YYY¥a - 1ybtq 30 uctipuoj
S3A - poaAl0AU] jutod aunjuedaq 3seq AGNOTD. - uoi3ipuo) Jdyjesy
S|el43}Rl snopuezey Aaraduilg ~Bje(g 49Yyjeap
, ---yojjeudojuy suoijedadg/Juawuod tAuI---
ANVAWOD QvOYd1Ivd J31410vd NOINR - dN
SIA - |euoLjedadp V/N - pajleaag/Loaysag sae)
S3A - ajqejleay olpey V/N - palieaag/hoaysag 0207 0l - ("uiny) paads
NG suoLjedLunuuwo?) oLpey 052 - suoj but|ieay 0 - (*1s3) pasds
, 08Z - (1934) yYibuaj 1sv3 - uoi32341Q
ON - pauwuojuaad A6o(odixof ON -  J0jLuol uled] jo puj €102 INIONI HOLIMS - QI utedj
0 - puj ueady o/v - asooqe)/sae) ‘oN QUvA - utea} jo adA]
$ - Pu3j juody 1 - sjtun 0207 "ON an - peod|ley
UOLJRWAOJU] MIL) abewe(j/3SLsSu0) uled) ejeq utedj
---UO}JRWIOJU] |BUUOSII4/PROL| |RY~-~
ANVAWOD QVOod1Ivd 31410vd NOINN - dN
0 0 0 0 43430 ON - 3414 J18VI3NIL .
0 0 0 0 3stua0j0l S3INY QYvA - uotieuadg jo poyiay
0 0 0 0 suabuasseg 00°0 $ - peod|tey-uoN INIGNVLS - aseyq butjesadp
/4 2 0 0 saako|du 00°0 $ - peoudliey  QISVITY LVW 2VH - ﬁaESN 40 adf]
QUON JOULK SNOL43S |ejeq $95507 Ajuadoay dN - Ppeoujiey burilaoday
satuanfu] --~UO}JRWIOJU] D}SBg---
”w 10d Sevo - (197) awy V2 ‘NOLONIWIIM 88/12/%0 Bt - 'ON 3all]
= 06/€2/€0  :31VONNY INIAIJDV 40 431YE 01Z4388XV1 # 8SIN
o _
[~
[~
<C

¥6502 "2°0 ‘NOLONIHSYM
(Uvod AL3I4VS NOILVLIHO4SNWVHL TUNOILWN




APPENDIX D

75

2 abey

€ (s)burputy aae/st jusaptooe siyy o3 burye|aa (s)uaooey

) 2 ‘1 (s)Butputy aue/sy juapiooe
styl jo (s)asne) aqeqouad ayjl jeyj sautuusd}ap paeog A£33jeg uoijejuodsued] (euojjeN ay)

---3SNe) 3|qeqodd---

NOSYd3d ¥Y3HLO - AINIIVIdWO)D R
zomzuamu:po'uh<:cuo<zH-uuz<zuhz~<z szaﬂzcu .N

W31 - (Shuv) NV T
’ (s)butput 4

GYVA NI 10N dnAd1d - 3seyd
(INOWS/SINNA) 111dS/MYIT SIVIYILYW SNOQYYIVH - T# duaaunddQ

1ad sepo - ((37) 8wt}

¥ ‘NOLINIWIIM 88/12/%0 8E - "ON 3|13

panuijuod ¢IN3IAIJIY 40 J31HE




1 abed

"SIWOH ¥I3IHL 0L G3INYNLIY NOOS 1ng ‘IUNSVIW

AYVNOTLINYIIYd V SV ATIYVINNTOA G3LVNIVAT IY3IM SINIAISIY 0001 LnOGY ~AIJV JIIYNJTINS ONV JIVYLIN WRINOWWY 40 SINILNOD
HI3IHL ONITTIdS “YIA0 QINYNL ANV G3TIVHI0 SHYD LYWZVH OML “SHVD ¥IHIO ¥ INITIVYIA ‘INIWINVEW3 NV NMOG 03404

SVM ¥V] 3HL GNV HILIMS V 1V 71v¥ JYNSOTI ¥ JINULS 13STIIHM 0I171v¥3A_3HL ‘ISNOHA00Y OINILYV4IQ FUIM AJHL SV " JUNLYVAIQ
. 340439 NOILIIASNI/LSIL INVYG YIV AYOLVANYW 3HL INvW LON QIQ MIYD ONNOSLNO MIN JHL “IINVHI MIYI V ¥04 "STONITI
ISNOHA00Y 1V (03dd0LS INI38 340438 SITIW € Y3IA0 Y04 AVM SIHL (3T13AVHL NIVYL 3HL "0371vVH3A ONV TIvd HINOS 3IHL (38WITD
dv) HLGY JHL NO L13ST33HM INO ONV NvI38 NOILVNLIS MJ0d JDINOWMVH 031JD3dSNS ¥ NIHM HdAW ST Q3ILVWILS3 NV LY INIT3IAVHL

SYM NIVdl 3HL “IONVIYVA NOILVA313 13A37 SSOHD 10 NOILWIO01 V Lv ¥V) 3INO (311vH30 1SV +10€ VdiX3 NIvVHL 1HOI3Y¥d MNWI

~=-BAL}RAUBN---
WO ao 3Ian - juauwubt 1y . SIA - uotjendeal
1°0 “ISY - juaLpeay I °SInot "1S "3
I/NIVW - S¥de4] jo "oN/adk] uoljeulysag
UOLJBWAOJU] foeu] :
€ - PAALOAU] Sue) OW ‘ALID SVSNWM 1H9ITAVA - 3ybLy jo uorjtpuo)
S3A - PaALOAU] julod aunjaedsg jse] AQNO1D - uOL3Lpuo) Jayjeap
S|et43}ely snopuaezey Kaeaaul} ele( Jayjeap
---UO|jeulJoju] Suojjedadp/Jusuiucd jAul---
AVMIIVY NYILSIM B 1UNOSSIK 09VIIHD - MNWD
S3A - {euotjeaadp G/0 - pale4aq/Loaysag s4e)
© SJA - @|qejieAy olpey Y/N - paLteaag/Aoaysag "0207 : 52 - A.;u=<w paads
~ suoljedlunwwo) oipey 0v09 - suo] bBurjtreay ST - (-1s3) paads
_ . 092y - (31824) y3bua) 1SY3 - uol3d34tq
SIA - pawaojudd A601odLx0] YIMIYW - 4031UOl uteal jo puj 1Sv3 $10€ wyIX3 - QI uteuaj
0 - puj Jeay 0/09 - asooqe)/sae) oN 1IH9I344 - utea] jo adf}
€ - puj juouy S - sjLup "0207 "ON MNWD - peodjiey
UOLJewAOJu] M3L) abeweQ/3stsuo) upea] ele( UlRJ]
---UO{3eWJOJU] |DUUOSUID4/PeOd||eY--~
AVMIIVY NYILSIM B TYNOSSIW 09VIIHD - MNWD
0 0 0 0 a3Y30 ON - 3dL4 SYI0U0 NIVYL
0 0 0 0 IsLa0jo 3119V13WIL - uoljeaadg wo poy3}ap
0 0 0 0 suabuassey 00°0 $ - peodjley-uoN J1N04 NI - aseyd buijesadg
€E 0 0 0 saakodu] 00°000°2€ $ - peoa|Ley INIWTIVY3IQ - a:mu*uum 40 adk|
QUON  JOULll SNOLJA3dS |ejey $3ss07 Aj4adoayd MNW) - peoditey butjuoday
satunfu] --=-UO}jeWwdoju] oiseg---
a —
< 103 og80 - ({97) 8wt} 11 “3SNOHA00Y 88/£0/50 It - "ON @Li4
=) 06/€2/€0  :31VONNY IN3QIOJV JO 431y8 02Z44881H) # 9SIN
W .
.
[

¥660¢ "2°Q ‘NOLINIHSYM
Qyv0g AL34YS NOILVLIYOdSNVYL TVYNOILWN



7 obed

APPENDIX D

€ (s)buiputyj aae/st juapitdoe siy} 0} burye|ads (s)aoyoey

9 ‘G ‘2 ‘T (s)bulpuyy aue/s| juapiooe
Styl jo (s)asne)y a|qeqoad 3yl ey} Sauluualap paeog A3ajeg uotlejuodsued| |euoljeN a3yl

---3sNe) 3|qeqodd---

ONIdd0LS - @aseyd
(3NOWS/SIWN4) 1711dS/M¥IT SIVIYILYW SNOQUYZVH - €4 @dua4unddQ

77

(ybrauy ybnouayl) YOLINANOD LHIIIYS GYOY - NOILIIASNI ILVNDIAVNI ‘9
(3ybLaay ybnouayiy) YOLINANOD LHII3YL QYO - GI1TAWOD 1ON - SIINY 1 zWZuo 'S

YIVHL 440 - (S)T133HM ¥
(s)butputy

ONILYVIS - 8seyd
TVYINID CINIWIIVYIQ - 2# 3duduanadQ

03SIVY - T33HM °

YOLIIdSNI AVM 340 JONYNIINIVW - NOILIIASNI 31vnD3QWNI "2
dYIN9IYYT - NOILVA3I3 SSQUID I
(s)butpury

(033dS ONINIVINIVW - ®seyd
TVILINT “INIWTIVYIA - [# 82u34unddQ

102 o€80 - (121) 8wty 11- 3SNOHA00Y 88/€0/50 I¥ - "ON 3|ty

penuijuod *INIQIJJV 40 4314




"WNYG 3HL d3YNLINNG YITIVYL 3HL 40 Y0014 3HL NI TIVN vV ONV.3S001 Q3110d QvH INIXJ019

“31N0Y N3 FTIHM hw~zm 0L SWNYG JHL HNIMO1TV ‘0INI078 A131vND3Av N3II8 LON GVH SWNYG IHL Q3TVIAIY NOILVIILSIANI

“(NOIHLV VW 3QvY9 WNIWIYd

3QIJITLJIASNI NOIHLAD G3NIVINOD WNYA IHL G31VIIANI NOILVWYOINI 1TI8AVM
3HL NI SWNYQ NO1TV9-SS ¢/ JHL 40 3INO G3TV3IAIY ¥3TIVHL JHL 4O NOILIIASNI

"ONINV3T SYM d3TIVIl
4000 ¥31IVYL JHL LNO ONINVIT aINDIT

G321L0N 3H N3IHM LS3M 61S2 VHIX3 NIVHL LHOI3¥d dn NI m<u»<4u V WOYd ¥3T1VHL V ONIdWVIIQ SYM ¥3T1LSOH NOndL II410¥d NOINN ¥

---3AL}RAABN---
INFONYL Juawubt |y ON - uoijendeal
J3A37 - JudLpedy 02 “¥3AN3Q
9/IVIYLSNANT - s)deal jo ‘oN/adA] uotjeutysaq

UOLJRWAOJU] YDed)
1 - P2A|OAU] Ssue)

SIA - pPaA|0AU]
S|eL4d}ely shopaezey

IN ‘311V7d HLYON
JuLod aanidedsaq j3sel
Kaeaautyy

1H9I1AVQ - 34617 jo uoi}ipuo)
YV3IND - uol3ILpuo) 43dyleap
e} A3Y}ER3N

---uoljeWJojul suojjedadg/Juswuod}Aul---

ANVAWOD QvodIvd J1410vd NOIND - dN

SIA - Leuotyexadp V/N - pajiredaq/Aoa3sag sdae)

S3A - 3|qe|leAy oipey V/N - palteaaq/Koa3sag .-0007 0 - A.;a=<w paads
© SuolledLunuwo) otpey vhv9 - suo] bupjteay 0 - {-1s3) paads
— . 2L19 - (1294) yibuay 1SIM - uoL3daulg

ON - pawuojuad ABo|odixoj YOLINOW -  403LUOK uted] jo puj 1S3M 6162 WiIXT - gl utedy
0 - puj Jeay 0/¢8 - asooqe)/sae) "ON 1H9I3Y4 - uteal jo adAy
v - puj juody £ - s3Lup "0%07 "ON an - peod|Ley
UOLJRWAOJU] M3A) abeweqg/1s1suo0) uteuaj ele(Q UlRJ]
---UOLJRWAOJU] |BUUOSAdd/peod] iRy~~~
ANVAWOD QVOdTIVY JI4I2vd NOINN - dN
I 0 0 0 43Y30 ON - 344 319VLINIL
0 0 0 0 1514030} T04LNOD J144vdl - uopjesadg WO Poy3ay
0 0 0 0 s4abuassey 00°0 § - peoujley-uop INIGYOINN/9INIQYOT - aseyq butjedadp
0 0 0 0 saako|duj 00°0¢8 $ - peodjitey  GISYINIY CLVHW CZVH - a:mu_uum 40 adAj
QUON JAOULlY SNOLUBS |eje4 S9S$S0 N“Lwaogm di - peodajley =_uLoawm
satanfug ---Uojjewdojur o|seg---
= 10W 0060 (127) auwty 0) “¥43AN3d 88/%0/50 2y - "ON BLL4
= 06/€2/€0  :31VANNY AN3QIJ0V 40 43148 [1Z4488N30 # 9SIN
S
(98]
a
< $6502 "2°0 ‘NOLINIHSYM

(Yv08 AL34vS NOILYIYOJSNYHL TUNOILYN




2 obeq

APPENDIX D

79

¢ (s)burputy ade/si juaptdde siy} o3 burje(ad (s)+030ey

€ ‘2 ‘T (s)buiputry aae/st juapiode
sityy Jo (s)asne) ajqeqoud 8y} eyl sSauLuwaalap pdeog A3}ajes uvopjejaodsuea)] |euoijeN ay)

---3sne) a|qeqoud---

AYIT - YINIVINOD ¥
03YNLINND - YINIVINOD "€

NOSH3d ¥3IHIO - ILVNDIAYNI - INIQVOINN/INIGYOL 09¥YD 2
: 31YNDIQUNT - uz~oz<m\oz~u<mm\uzwxwm4m pﬁm
s)butput

NMONMNN - 3seyq
(INOWS/SIHNA) TITAS/HYIT SIVIYILYW SNOQUVZVH - [# 9OUd4UndIQ

10W 0060 - (127) awi) 03 “¥IANIQ 88/t0/50 2t - "ON @|t4

panuijuod ‘INIAIJIV 40 43148

-




£

1 obed-

"03123130 LON

SYM 3LIS INIGIJDV IHL LV 123430 1Ivd IHL 108 ‘6" LSOdITIW LY LNO GIINVHD SYM TIVY¥ 3AILI34I0 V ‘NOILII4SNI LWHL 40

IKIL 3JHL LV
1V ONAOJ SYM Ivd N3N0Ud v

"INIWTIVY3I0 IHL 340439 SAVA S ‘8861 ‘2 AVW NO QILIIASNI LSYT SVM JNIwyL 3HL

“INIWTIVYI0 JHL 40 INIOd 3HL

“0371VY3Y YNIIE 3Y3IM SHUYD IHL 1VHL S3IWIL 3HL OHNIWNG QILVILINI SYM NOILVNAJVAI AYVYNOILNVI3Idd
VY "39V)v3I] ON SVM JYIHL “¥IAIMOH ‘IVIYILYW SNOCYVZVH Q3INIVINOD S¥VI G311vy30 JHL

"1ddISSISSIN ‘14044709 ¥YIN 9° L

150d371W 1V LSISNOD ¥V) 2T S,NIVYL IHL 40 SHYD XIS G3TIvd30 ‘HdW G2 LV ONIT3IAVHL ‘HINOS 9€00 viLX3 NIVYL LHII3Yd WI01

---3ALRAARN- - -

INJONYL - juawubi iy

13A3T - juaipedy

[/NIVW - s3@doed] jo -oN/adk)
uotljeuwuaojuy 3oeudj

9 - Uw>—o>cm sae)

SIA - paajoAu]
S|lelda33el SnopaezeH

SW ‘140d47n9
uoLjeutlsag

SW “9dNgS3TLLVH
U104 d4an}dedag jseq
Aaeasuty]

SIh - uot3endeAl

1H917AVO - 34617 3o uoijipuo)
YY31D - UOLILpuo) 43Yleay
ejeq J49yjeap

---UO}JRWI0JU] SUO|IeUdd)/JUBWUOL jAUT--~-

"dd03 1IvYd HLNOS GIW - JYSH

SIA - LruOLjRaadQ 9/0 - palLeaaq/Aoa}sag s4ae) :
S3A - @|qe[ieAy oLpey V/N - paltedag/Aoaysag "020] §Z - ("uiny) paads
P suotLjedtunwwo) oipey 0801 - suoj bBupjteay G2 - ("353) pasds
0y8 - (1894) yibuay HLNOS - uoi132341Q
ON - pauwuojuad Abojodixo) YINYYW -  A0LUOK uleay jO pu3 HLNOS 9€0T W¥lX3 - ar uteay
0 - puj Jedy 0/21 - asooqe)/sae) ‘ON 1H9I3Y4 T¥I01 - utea] jo adh)
€ - puj juouy 2 - sjLun 0307 ‘oN JYSHW - peaa|Ley
UOLJBWAOJU] MAU) abeweq/3s15U0) utedf ele(Qg uiedj
---UO}JRWJOJU] |BUUOSUIJ/peod]|jey-~-
"dd03 VY HLNOS QIW - JUSH
0 0 0 0 43430 ON - @4t4 o1avy
0 0 0 0 1stu0jol 318YL3IWIL - uojjeuadp WQ poylay
0 0 0 0 suaabuassed 00°0 $ - peoujiey-uoj 31n0Y N3 - aseyq buijeaadp
£ 0 0 0 saako| du3 00700001 $ - peou|tey INIWTIVYIO - u:mu_uum 40 adAj
BUON JOULY SNOLUBS |ejey $3ss0 Ajdadouay JYSW - peou|tey bupjaoday
satanfuj ---Uo}jewaojuy sseg---
102 ever - (127) Bwi) SH “140d471n9 88/£0/50 pv - "ON a4
06/€2/€0  :31vaNMY INIQIJ0V 40 J3I1y8

APPENDIX D

¥6502 30 “NOLINIHSYM
(JUv0g ALI4VS NOILVIYOdSNVYL TVYNOILYN

S1Z2¥49811Y  # 8SIN




APPENDIX D

81

2 abey

¢ (s)butpuiy aue/s1 juaplooe siyj o} buijeyad (s)uaoldey

2 ‘1 (s)butputy myM\m_ juspldde
s1y3 jo (s)asne)y a|qeqoad a3y} ey} Sdaulwuaslap piaeog A}ajeg uoijejaodsuea) (euoiieN ayj

---3sne) 3|qeqodd---

hi@Z\gthmma0>z<mzounuxzouuommuh<:cmc<z~ ..m
YO1I3IdSNI AVM 40 JONYNIINIVW - 31VND3QUNI - NOILIIASNI MowdL  °2

NIX0H8 - um<me vy 1
utput4

033dS ININIVINIVW - °seyd
INIWTIVY30 - T4 8d2U3LINIIQ0

100 evel - ((27) awty

SW ‘13044709 88/10/50 b - "ON 3aLl4

panuiiuod ‘INIAIJIV 40 431Y8

-~




-

1 o9beq .

G3A041S30 ATIVIOL SVM ONIY¥YI8 3IHL

“NOILYNIVAI YO INIWTIVYIA JHL HLIM ouh<muomm< SITYNCNT ON JYIM JY3HL

"G3INIWVX3 38 10N Q1N0J ANV
“3Vd A00L

NOI1I3dSNI NV 3TIHM SITLIHOHLNY T¥I01 A8 QILVILING SVM SHUNOH Z 1N08Y Y04 SLINIQISIY 0S. 1N0GY 30 NOILVNIVAI AMVNOILNYII¥d

V. "Av31 d0 _NMNLY¥3IA0 LON did LI 1Ng ‘INIWIIVYI0 ¥V¥I-02 3HL NI G3GNTINI SVYM 3NIHOTHI 40 4vJ 3INO
ANV “37XV JHL 440 a3NYng ‘UNTIVY Y101 V QIINITYIAXI Y¥D H10Z IHL NO 9ONI¥V3E ¥V ‘ONOA3S SITIW 01 1nogv

“INIWIIVYH3I0 V QILYVLS
"NOI LIV

JYIND3Y OL HINONI LON LNg ‘ONIOV3IY MOT V Q3Q40IIY HIIHM ¥0LI3130 X08 LOH V (3SSVd LSIM LIG9 WHLIXI NIVYL LHOIIHd OM

---9Al}RUURN---
WOoQT 3nnd Juawubt |y ] S3A - uojjendeAl
13AIT - Ju3Lpeay IM "INIOd SNIAILS
I/NIVW - SyoR4l jO ‘oON/edA} uotLjeuilssq
UOLJBWAOJU] IBU] .
I - P3A|OAU] Sue) IN "IV NQ GNO4 3Sna - 3ybi71 jo uoijipuo)
S3A - paatoau] Juj04 auaniaedag 3se] 4v¥31) - Uoj3puo) Ja3yjeap
S|ejddiel snopaezey Kaeaaut] Bl J3yjEaN
---Uojjewdojul suojjedadg/Jusawuodfaul---
(AVMIIVY 0STV) "QL7 TVY¥LNID NISNOISIM - M
SIA - {euotjeuadg 02/8 - Ppa|tLeaaq/Loaysaq sae)
S3A - d|qe|leAy olpey ¥/N - pattedag/Loaysaq 0207 oy - (°yiny) paads
suolrjes’Lunwwos oLpey 2i8y - suo] buppLed) oy - (-1s3) paads
~ ovot - (1334) yabua7 1S3M - uotLldadlg
%) ON - paw4ojuadd £bojodixo] YINYYW -  4A0JLUOly uledl jo puj 1S3M L199 WHIX3 - al uieaj
0 - puj Jeay 0/0L - asooqe)/sae) "oN 1H9I3Y4 - upea] jo adky
¢ - puj juouy Z - sjtun "0207 "ON M - peoajtiey
UOLJRWAOJU] MBL) abeweQ/3Stsuo) upeay eleQ UlRU)
---:o*amsuou=~ LduuosJdad/peodjey---
(AVMIIVY 0STV) “G11 IVYINID NISNUISIM - M
0 0 0 0 43410 . ON - 2414 TOUINQOD JI44vHl
0 0 0 0 3sia030H 32018 JILVWOLNY - uojjesadp jo poyjay
0 0 0 "0 s4abuasseq 00°000°0T $ prodLey-ucnN 3104 N3 - aseyq buljedadp
4 0 0 0 saako|duw3 00°€I1‘LL2 $ - peoa|iey INIWTIVY3IaQ - u:mv_uum jo adA}
JUON JOULl SnoLu3S (eley4 $3ss0] Aj4adoud JM - peoajtey bupjuaoday
satanfug ---U0jjewdojul d|seg---
102 0¢8I (127) awyy IMN ‘NVQIY3HS 88/1/50 6v - "ON 8lt4
] 06/€2/€6  :3LVANNY IN3QIJ2V 40 4314 C2Zu488IH) # 8SIN
><
=
=
o 6502 "2°Q ‘NOLINIHSWVM
<C

Quv08 ALI4VS NOILVIYOISNVYL T¥YNOILWN




APPENDIX D

83

2 9bed

2 ‘1 (s)butpuiy auae/sy juapiooe

s1yy jo (s)asne) a|qeqosd ay3 ey} Sauiwudilap paeog A3}ajes uoijejaodsuea) jeuotyey ayj

---asne) a|qeqodd---

(033dS ININIVINIVW - 3seyd
INIWTIVYIQ - Z2# 3duUaJ4unddQ

YIHILVASIO NIVHL - G3A43S80 - ¥0133130 °¢€
440-Nyng - TuNdnoc 31Xy "¢

03LVIHYIA0 - INIYY3IE ¥y31708 "1
s)butput 4

(033dS ONINIVINIVW - 8seyd
NOT LONNITYW/IUNTTVI/WILSAS ININOJWOD NIVHL - T# 32u344nddQ

102 0€81 - (127) awyy

IM ‘NYQIY3HS 88/t1/50 6 - "ON 3l}4

panuijuod ‘INIQIJIV 40 431H8

v

.\ N

——— a




[ abey

*INIQIONI SIHL 40 LINS3Y¥ ¥ SV NOILYNIWVINOD 40 IININDISNOI

TVINIWNOYIANI ON SYM J¥IHL “QIYYNII0 I9VWVA HO NOILVNIVAI “‘S3IYI4 ‘SITUNCNI ON °NOILYNILS3IO SLI OL NIVYL UIHIONV

NI Q3J2V1d SVYM ¥¥D JHL Q3DV1d3Y SYM JSIC 3JHL Y314V “MNV3T 3JHL 40 32UNOS 3HL SYM ANV (Q3UNLdNY SYM ISIA FATVA INIA JHL LVHL
G3IV3A3Y NOILVOILSIANI 3HL  "QIYIA0ISIA SYM MvIT IHL NIHM ‘VAVAIN ‘NOSHIANIH NI ANVAWOI TVIIWIHI HIHILVHL ‘IINIISNOD

01 3LNOYNI SYM OGNV “ALITIOV4 ‘HVin ‘Q131JHvI S,NOILVYOdY0D 1LODINNIN LV Q3QVY01 N338 OVH ¥vd 3HL “dvd 3HL 40

301IS 3HL NO QINDIT 3AVH OL Q3AY3ISE0 SVM LVHL QIJV u~m:u4:m HLIM Q30QV07T ¥V ANVL V QvH L1S3M €0tt WilX3 NIVdl LHII3Yd dn

---dALIRUARN---
INIONVL - Juawubl |y , ] ON - uoljendeaj
13A3T - juaipedy ¥) "S3IT39NV SO1
8/NIVH - sydoedj jo "oN/adA) _ uotjeulysaq
UOLJRWAOJU] YOvuA]
[ - P3aAjoAu] sue) LN ‘0Y041INW 1H911AVA - 34617 jo uopitpuo)
SIA - paajoau] jutod aanjaedag 3se dv31d - uolLjipuo) Jayjieay
S|{BLJ4DIRY SnopuaeZeH - AdRAdULT] elR(Q 43YleapM
---uojjewJdoju] suojjedadg/Iuauuod jAuz---
ANVAWOD QvOdTIvYd J1413%¢ NOINND -  dN
SIA - Leuotyeaadg V/N - pajledsaq/Loaysag sde)
s SJA - dlqe|leAy olpey V/N - pa(leaag/Aoaysaq 0307 05 - (‘'yiny) paads
SuoLj}edLunuwo?) oLpey 0528 - suo| burjteal . 0 - (°31s3) poads
L6595 - (1934) y3jbual 1SIMN - uo132a4tg
ON - pauwdojuaq A6olodixo| YDV - A0FLUOKW uled| jO puj 1S3IM £0vE WHIX3 - a1 utedj
0 - puj Jeay o/101 - 8s0o0qe)/sue) °ON 1H913¥4 - ujled} jo adAy
€ - puj juody £ - Sjtun 0207 °“ON an - peoa| ey
UOLJRWAOJU] ML) abewe(q/3s1suoy) utedj BlR(Q UlRAL
---UO}JRWIOU] |BUUOSUdd/peod]|iey--~
) ANVdWOD QvodTIvd J14I13vd NOINA - dN
0 0 0 0 43Y30 ON - adl4 T04LINGD JIidvdl ,
0 0 0 0 3staojoy S3INY QYvA - uotjeaadg jo poyisy
0 0 0 0 s4abuassey 00°0 § - prodjtey-uoN IONIONVLS - aseyq butiedadg
£ 0 0 0 saako|du] 00°0 § - peoajiey 03Sv3i13y “1VW “IVH - a:wv_uum 40 adfy
BUON JOUL} - SNOLUIS [ele4 sass0oq Ajuadouy dN - Ppeod|Ley buijsoday
satunfug _ ---UOjjewWlo U] d}Seg---
a 10d 000 - (127) 8wty AN ‘SY93A SV 88/€2/50 ¥S - "ON 3|4
> 06/€2/€0  :31VaANNY IN3QIJOV 40 J31¥9 2174488XV1  # 9SIN
=
Ll
a
<< t650¢  "2°0 ‘NOLINIHSVM

Qyv08 AL3I4VS NOILVIHOdSNVYHL TYNOILWN




APPENDIX D

85

Z obey

2 (s)Buiputy ade/st juapiaoe

styy jo (s)asne) a|qeqoad ay} ey} saulwialap pseog L13jeg uojjejsodsued) |euoileN ayf

---3sne) ajqeqoudd---

a3¥nLdnyd - SIAIVA mumdwm ALIAVS "2
W3IT - (S)UV) INVL T
(s)burputy

. ONIONVLS - aseyd
(INOWS/SINNA) T11dS/HYIT SIVIHILYW SNOQUYZIVH - [# 3dUd4unddQ

1ad 00£0 - ((27) awt}

AN ‘SY93A SV 88/€2/50 .S - CON 3L Y4

panuijuod ‘IN3QIJIV 40 J31yd




1 abeyd

"03123130 N338 LON GVH LVHL 3DONWYV3ITD INIYv3E 30IS JAISSIIXI QVH A103LH0dIY HY)

SIHL “3A¥ND 3JHL NI TIVY 3GISLNO IHL ¥IAO0 QIGWIND QVH TIVY3IA OL Hv) LSHI4 IHL “SITINCNI YONIW GJAI3IIY YILIHII4IYIS

V ONV YOSIAY3dNS QvOoYTIVY V ‘INIWTIVY3IC IHL ¥Y3LJV “SyVI WNVL WOYd 03XV3IT 3NVING ONY 3NINT0L 4O SINNOWY TIVWS

"SHYD vT ONIATOANT INJWIIVHIQ V AILYVLS ANV AINYLS HYD d3XINYL3IQ JHL HOIHM 390148 ¥V OL JIONVLISIQ LUOHS vV G3NNILNOD

NIVdl JHL  "301S 3HL OL NMOYHL OGNV ¥v) 3HL WOY4 NYOL SYM AINYL 0311vd3Q JHL 3U3IHM ONISSOYI 3QWHY v OL 14 00% LNOGY

INIM NIVHL JHL  “3AUND 33U930-€ V NI 4M<mwm YY3 HivZ IHL QYH “HdW 92 108V 9INIT3AVIL ‘1SIM $892 WILXI NIVYL IH9IFYI XSO

---3AL}RUARN---
W ¥2 0 € 3aND - juauubi |y v . ON - uotilendeal
13A37 - jusLpedy HO "003701
Z/NIVW - sydoeal Jo "oN/adAj - uoljeutysaq
UoLjewAOJU] qdedj
g - P3A|{OAU] SuB) . HO ‘SN8WN10) 1H911AVYG - 2ybt] jo uoiriipuo)
SIA - paA (oAU juiod aunjaedag isen ¥Y313 - uollipuo) Jayjeap
S|el43}ely Snopaezey Aaeaaulyy — e1e( J49YyledN
---uojjewdoju]l suojjesady/jusuiuod jAuz---
NOILVi¥OdSNYYL XS2 - XS)
SIA - euotjeaadQ Y1/ - palLleaag/hoaysag s4e)
9 SIA - 2lqe|leAy olpey ¥/N - pajlesaq/Koa3saq ‘050 0€ - ("yiny) paads
suoljestunwwoy) oLpey 116G - suot butteda) 9z - {*1s3) paads
(869 - (1034) y1buaj 1S3M - uot333atQ
S3IA - pawuojuaad Abojodixo} YOLINOW - 40} LUO uted] jJ0 puj 1SIM $892 VYiX3 - al utesy
0 - puj 4eay /111 - asooqej/s4e) "oN 1H9I3¥4 - uteay jo adh}
b - pul juosy 2 - sjlup “0207 "ON XSJ - peou|ley
UOL JRWAOJU] MBU) . abewe(/1s15uU07) uted) -eleq uteaj
---UO|JBIIOJU] |BUUOSUA]/pPrROJ | |BY---
NOILVIYOdSNVYL XS2 - XS2
0 I 0 0 43430 ON - @414 olavy
0 0 0 0 1st40q0Q 319VLIINIL - uotjeaddp jo poyjay
0 0 0 0 sJ4abuasseq 00°0 $ - peoajley-uoN 31004 NI - aseyq buiieuadp
b I 0 0 saako|duj 00°000°G€2 $ - peod| ey INIWIIVY3aQ - a:mv_uum 40 adfy
JUON JOULll SNOLUBS |ejed 595507 Aja9douy XS) - peoajiey buipjaoday
satuanfu] ---UojjeWdOJU] I|Seg---
a 103 s1er - ((97) 8wy HO ‘SNaWni0d 88/11/90 19 - "ON 8[t4
= 06/€2/€0  :31VONNY IN30122V 30 431y8 917448811V # 8SIN
=
L)
&
<< ¥6502  “2°0 ‘NOLINIHSYM

(04v09 A134¥S NOILVIYOdSNVHL TVYNOILWN




APPENDIX D

Z abey

2 (s)buiputy m;m\mw juaptode siyyl o} buirjeysa (s)uoidey

1 (s)burpur} auae/si juapiodoe
siy} jo (s)asne) a|qeqoad 3y} ey} saulwualsp v;mom K1ajesg :o_amugoamcmgp leuoijeN ay)l

---3sne) a|qeqodd---

87

INIddOLS - @seyd
(INOWS/S3IWNA) 1711dS/AV3T SIVIYILYW SNOGYVZVH - .£4 32U344NdI0

ONTIVHITIIIV - °seyd
TVYINID CINIWTIVYIQ - 2# 3dUa4unddQ

1WIH/H01YYIA0 ANYAWOD - 9HNI4IINAUOIFY ON/3IINVITAWOD J0 QOHLIW IFLYnDIQVYNI ¥
NVKWYYD - NOILd3ID¥3d Wianv/1vnsSIA €
NVWIYD - Y3JOUdWI - NOTLIIASNI INIWAINDI 2

JAISSIONI - IONVUVITD 9INIUVig Wo_w 1
(s)butpui 4

. ONILVY313DJY - 3seyd
IVILINI TINIWTIVYI0 - T# 32U344nddQ

103 S121 - (197) auwy)

HO ‘SNEWN10d 88/11/90 A 19 - "ON 3|14

panutjuod ‘IN3QIJIV 40 43148

-




[ . 8bey

"SNI13717N9 OGNV S39VSSIW QILLIWSNVYL ¥ILNdWOI 40 WILSAS ¥V JO Q3ILSISNOI LI "SNIIM ¢ NVHL SS37 ¥04 133443

NI N338 AINO QYH LVHL V34V SIHL ONINYIA09 WILSAS INIHOLYASIQ O3ZITWHLINID MIN V SVM JYIHL °00 OL G3YIND3IY YV AIHL HOIHM
‘IYVSSIW INISSIW IHL 1N0EY YIHILV4SIA IHL HLIM MI3H) LON Q1Q M3¥) 3HL “NIL3TING 3JHL WOUJ ONISSIW >4m<&4u SVA NOTLIGONOD
SIHL wo MIYJ 3IHL ONIWYOINI 39VYSSIW FHL “HLIM G31'1dWOJ LON SYM INIWTIVY3Q 3FHL 40 V34V 3IHL NI (SNOILIONGD XIvdl

0L 3nG) NOTLJIY1SIY Q33dS HdW 0T ¥ “SINIVIAW0D AYOLVHIASIY ONV ‘NOILVIIMYI 3JAI “NOILVIVHNI INOWS WO¥d SITUNCNI

03WIVTD SNOSY3d €61 “QYVMHIYON G3AOW ONV (3Wd04 QNOTI JIXO0L ¥ NIHM SNOSH3d 000¢ 1n0Qy 3IANTONI OL Q3ISVIYINI SVM

SIITIWY4 S/ 40 NOILVYNOVAI IVILINI NV "Q3LIN9I ONV ‘1ONC0OYd JW0S 03111dS .cuzu<uam 1VHL SNYOHdOHd 3ILIHM ININIVINOD

4V ANVL V SVM S¥VD Q37Iv¥3Q 3HL JO INO  “TIVd30 SHYD 9€ OVH ‘HdW SE ONIIIAVYL ‘HIYON 2b/9 VY1X3 NIV¥L 1H9I3d4 XSI

---3ALIRAARN- - -
WO Qa¢Vv 3aund - juawubl |y . SIA - uotLjendeay
©09°0 °S3a - juaLpesg . NI “JT1IASNVA3
T/NIVW - sy@oed]l jo -oN/adA) uotjeutlsa(
UOLJRWAOJU] }ORA] .
¥ - POA|OAU] sue) : N1 "ITTIAHSYN LH9ITAVG - 3ybiL1 Jo uor}tpuo)
S3A - paAloau] jutod adnjuaedsq 3se? dvild - uoL}ipuo) Jayjesy
S|eL4d}R SNOpJUBZEH K4eA3ULY] e3e(Q J4dyleap
---uojjeuwdojuj suojjedadg/jusuuodaul---
NOILVLIYOdSNVIL XSD - XSD
SIA - leuotjeaadg LE/8T - cw_mewc\xoL“mmo sae)
© S3A - @2|qe|leAy olpey Y/N - palleaag/Aoaysag 0207 0l - ('yiny) paads
© SuoijedLuUNWWo) oLpey 128S - suo| bupplea ) 6 -  (°31s3) paads
, G299 - (3934) y3buaj HLIYON - -~ - uetijoediqg
SIA - pauwdojaad Abojodixo] YINYYW - 40}LUOK uteal JO puj " HLYON 2¢49 vdix3 - a[ uteaj
0 - puj Jesy o/121 - asooqe)/sae) "ON LIH91344 - uteap jo adAy
€ - puj juoty £ - sjtun 02071 "ON XSJ - prosley
UOLJRWAOJU] M3U) abewe(q/3S1suo0) ulea) gleQg uUled)
=--uojjeuWIo U] Pw:cOmme\vmo;—_mx-LV
NOILVLHO4SNVYL XS2 - XSJ
0 181 ¢l 0 43yYyl0 ON - 9414 JIVLINIL
0 0 0 0 1sLa0j0l JOYINOD J144vdl - uoijedadg jo poyjay
0 0 0 0 suabuassey 00°00000€ § - peoajiey-uop 31004 NI - aseyq buijeaadg
£ 0 0 0 saako|duj 00°692°198 § - peo.| ey IN3WIIVY3I0 - ﬁ_%.sum 30 3dky
JUON JOULll SNOLUa3S |eje4 $ass07 Aj4adoud XS) - peodjley buijuoday
satanfuj ---uojjeuwdoju] oJLseg---
a 1a3 oggt - ((27) awig AX ‘NOL40HD 88/22/90 L9 - "ON 3|t
mm 06/€2/€0  3LVONNY AN3AIJI2V 40 431dd 617448811y # USIN
=
(a ¥
(o
<

¥650¢ 2°0 ‘NOLONIHSYM
(Yv08 AL34YS NOILVIYOISNWYL TYNOILWN




APPENDIX D

2 abey

‘T (s)buiputj aue/st juapiade siy} o3 burje|as (s)dojoey

9 ‘G ‘c ‘¢ (s)burpuiry suae/s} juspioioe
SLtyy Jo Amvmmscu a|qeqoad ayjy ey}l Saulwuaalap pdeog xumwmm uotjejaodsued) [euotileN ayl

---3asne) a|qeqodd---

a3HIV3IYE - wzoa L
(s)buyputy

INI4dOLS - 8seyd
JYI4 - €# 3dUd4unddQ

89

(3ybraay ybnoayy) NYWOYIJ/NYWINVHE LHOIIYA QVOoYd - IATINILIVNI 9

(Y6143 ybnoAYY) YOLINANOD 1HOIFMS QVOY - JAIINILIWNI ‘G

M3YD NIVYL JYIINI - QINIVLIEO LON - 39VSSIW/NILITING ¢

(1ybtaay ybnouayl) NYWYOLOW/YIINIONI LHOIIH4 QVOY - A31T4WOD LON - I9VSSIW/NILITING ¢

033dSY3IA0 - NIVYL wiix3 2
(s)butputy

ONIMO1S - @seyd
INFWTIVYI0 - 2# ddU344nIDQ

HYINI3¥d1 hzuzzww )
:.vcpu

NMONANN - 3seyd
NOTLIONNATYW/IUNTIVS/WILSAS LNINODWOD NOWML - T4 wu:w;g:uuo

103 0zgl - (127) awt} AX ‘NOL10Y) 88/22/90 : 9 - .oz w—pm

panuijuod ‘INIQIJIV 40 43148




e

L

PPN P Ty N R

T

[ abed

*S1¥Vd ¥V INVL INIATS A8 440 1ND FY3IM SINIT YIMOd AGHVIN “SUYD HIHIO € HNITIVYIG ‘NOISOI4X3I IHL NI ONILINSIY
‘371¥3WAT04 OL Nv9I9 09¥VD IHL ~G3YNLdNY dVD JHL 41 39VWVQ IZIWINIW OL OGNV ‘1000 ¥vD 3JHL 433X ONV SHOdYA 3IHL ISY3dSIa

OL NIXVL SYM NOTLIV AINIDUIWI

"INVId HBY JHL JOISNI QYYA FOVHOLS 310W3IY VY NI ONIGNVLS 37IHM 3ATVA -431713d JUNSSIUd

JHL WOY4 YOdYA INIA OL Nv9IS HYD 3HL ‘1S3L A¥OLWYOSY1 GNODIS IHL HILJV SAVQ 2/1 [ 1n08Y "(Q300Y SYM ¥OLIGIHNI T¥NOILIQQV
ON 0S ‘1S31 Qv8 V 39 0L SIHL 03Y3AISNOD S3IA0TdWI  "Wdd 0°0 JO NOILVYINIINOD YOLISIHNI NV ONITVIAIY NIVOV Q31S3L

SYM 12n00¥d 3HL ¥31V1 SAVO OML

“030QvY 1ON SYM YOLISIHNI JVNOILIOQV ‘ONIGNVLISYIONNSIW TVEYIA OL INO  "Wdd 00€

1008y 39 1SNW NOILVYLINIINOD HOLIGIHNI ‘INIWAIHS L¥OdXI 404 “(Wdd) NOITTIW ¥3d SL¥vd ST SWYM QIIV IHL NI NOILVYINIINOD
YOLIGIHNI NV 1VHL Q3Tv3A3¥ 1S31 AYOLVYO0SYT ¥I1TdvI NV "AVMY 1334 000°1 SV ¥V4 SV d¥D JHL 40 Siyvd INILIND0Y ‘03unidny
ATINITOIA MOVHL QUVA TVIYLSNANI NV NO SNIGNVLS QIJV JIITAYIVHLIW G3IHSYM GIDV HLIM (Q30VO1 ¥VI JINVL (30NILLVNN NY

---dAl]BAJBN---

INIONYL - juawub) |y
1IN - juaipeay
6/IVIYLSNANT - sYoeal Jo ~ON/3dA)
UuoljeWAOJU] RIBUA]
[ - PIA[OAU] sue)
S3A - paAajoau]
S|e14d}ey snopaezey

ON - uo13endeA]
X1 “MYvd ¥330
uoljeuL}sag

X1 “Myvd ¥330
julogd danjaedaqg 3se]
Adeuaul ]

YYva - 1ybi] jo uotiipuo)
AQNOTD - UuOL1Lpu0) Jayjeap
elR( 43YleaM

---UOLJRWUOJU] Suoljedadp/JuBuuodtAul---

NOTLVIJOSSY QVOYTIVY TYNIWY3IL 1¥0d - YYld

v/N - Leuotyeaadg $/1 - pajteasq/Aoalsag s4e)
ON - @lqe|leAy olpey ¥/N - pajtesag/Aoaysag 0207 0 - (:yany) paads
suotjedtunuwo) oipey €21l - suo} bBurjrea) 0o - (-1s3) paads
o : 0S - (1924) y3bual ¥/N - uot}da3utQ
& ON - pauuojudq A6ojodixo) ON -  J40}LUOY uied] JO puj V/N - g1 utedy
0 - puj Jeay 0/l - asooqe)/sae) ON Yvd 3T19NIS - uteap jo addy
0 - puj juody 0 - sjtunp "0%07 "ON vild - peoujley -
UOt JRUWAOJU] M) abeweQq/3s15u0) uteay . eleQ uteaj
---:o_umsgomcw |2uuosJdad/peod}ley---
NOLLVIJOSSY OvOMTIVY TYNIWYIL L1¥0d - Wyld
0 0 0 . 0 43430 ON - aal4
0 0 0 0 1S14030K S3INY QYVA - uoirieuadp jo poyiay
0 0 0 0 sdabuassey 00°000°‘€E § - peoajley-uoN . INIONVLS - aseyd butyedsadp
0 0 0 0 s3ako|du3 00°000°222 $ - peodiey NOIS01dX3 - acmc_uum 40 adLy
DUON JOULKY SNOLUBS (eIe4 $3s507 A343douyd Vild - peoajiey buijaoday
satuanfug -~-Uuotjewaoju] oiseg---
102 §200 - ((27) 8wy XL “Xyvd Y330 "88/22/L0 2L - "ON ®LJ
= 06/50/60  :3LVANNY IN3QI29V 40 i31y8 €274488M14 # 9SIN
<
o
=
a ¥6502 "J°Q ‘NOLINIHSYM
< QYvY09 AL34VS NOILVIYOJSNWYL TWNOILWN




¢ abeyd

APPENDIX D

G ‘p ‘g (s)bulputly due/sL juapLode siyy o} butje(as (s)u01dey

| 6 ‘G ‘L ‘Z ‘T (s)butputy ause/sy juspiioe
! . styl Jo (s)asne) mpnmao;a 3yl 3Pyl SBULWUBI3IP pueoyg »ymmmm uotjejaodsuea) [ruoljeN 3yl

, ---3snhe) d{qeqoud---

JATISSIIXI IUNSSIUd - 09UYD "6
031V3IHY3IA0 - OJYYI '8

03LvH¥01¥3130 - 09YvD "/
(s)butputy

91

INIONYIS - 8seyd
dvd JNVL 40 FHUNLANY - ¢# 82U4UNIDQ

| . YIUNLIVANNYM - mmwu Yd zomh<~wz<hmm:m 31YNDIAYN] 9
| ¥IUNLIVINNYM o(oaseayd) YyIT1INN NOI LVWYO4NI g
| INVON3LLY 397A¥3S - 3¥na3D0¥d 3LYNDIQVNI b
YIUNLIVAONYW - NOILV¥I0 40 IINVITIIAYNS ILVADIOWNI g

| YRINLIVINNYW - IUNAII0¥d I1YNDIAYNI 2
¥IddIHS - QI0UVIIYSIA - SNOILINYLSNI 4<_w 95 pul
utputy

INIONVLS - 3seyd
(INOWS/SIWNG) TT1dS/MYIT SIVIYILVYW SNOOUVZIVH - [# 3dUd44nddQ

102 6200 - (127) 2wt} XL ‘Mivd ¥33a 88/22/1L0 2L - "ON dtL4

panutiuos ‘IN3IAIJIV 40 43148




LYy

I abey

3QV49 JHL ¥VIN ‘LHOIS J0 3INIT SIH Q3LIWIT HOIHM ‘T1IH V 40 1S3¥D IHL YIAO0 3WOD LSNC QVH YIAI™A XINul 3HL
30 SNOT1VY 0002 1nOGY INITII4S QI¥NLANY SYM 8FEZ IHL NO NVL 13nd 3HL

SHVD 0371vy30 3HL 40 OML

"NOIS ONINYVM 3ONVAQGY JHL O3YONII (QvH ONV ONISSOH)

"IN ‘WNNYY3 40 L1STIM SITIW OML

“13Nnd 135310

"3v31 10N OIQ LVHL VINOWWY SROYGAHNY G3INIVINOD
“OIYNCNT ATSNOIYIS SVM YIATUG MONYL 3IHL
0371vd30 3¥3M SHVI 33¥HL ONV SIATLIOWOI01 OML

*03A0YLSIA SVM ¥ITIVYHL- IWIS/HOLIVEL IHL ONV
‘€2 "ON AVMHIIH ILIVIS WASVYAIN NO 9INISSOYUD

30VH9 QINYYW NINESSOYD V LV YITIVIL-IWIS/YOLOVHL ¥V AS MONYLS SYM ‘NIVYL LHIIIY4 TWI0T ATNIIMIYL v ‘L1S3M 8vEC WH1X3

---9Al}RAUBN---
INIONVL - juauwuby |y ON - uotjendeAl
09°0 "SI0 - juatpeus IN ‘SILHND
[/NIVW - s)oeal jo -op/adA} uotjeulysag

UO|JRWAOJU] XOBAL
Z - PIALOAU] sue)

S3A - paAjoAu]
Siet433ey SnopJezey

N ‘393407104
jutogd 3anjaedag yseq
Kaeudull]

1HOIAVO - 34611 jo uoijipuo)
YV3T1D - UOLILPUO) J3YjeapM
ele(Qq szymmz

---uojjeWdoju] suojjedadg/JuswiodjAuI---

ANVAWOD QVOYTIVY NYIHLIYON NOLIONITUNG -  Nd

SIA - {euotjeuaadg €/0 - pajleuadg/Loaysag s4e)
S3A - 3jqelieAy oipey 2/0 - pagtedsg/Aouaysag 0207 0t - A.;g=<w paads
suoLjed>Lunuwo) opey 06€ - suo] buttea] 0 - {1s53) poaeds
SIE - (1834) yjbual 1S3IM - uol3da4tg
> ON - pauwuojidgd Abo|odixo] YOLINOW - 403iuoy utes] jo pu3 1SIM 8veEZ wiIX3 - Q] uied)
0 - puj seay 0/¢ - asooqej/sae) “ON 1H9I3¥4 - utea) jo adf)
vt - pul juodq Z - sjtun "0201 "ON NG - peou ey
UOLJRWAOJU] MIL) abewe(g/3stsuo) uteaj ejeg uied)
---UO|JBWJOJU] |BUUOSAI4/pROJ||RY--~
ANVAWOD GVOY¥TIVY NY3HLHON NOLONITWNG -  N§
0 0 0 0 43430 ON - 34t4 318VI3NIL
0 0 1 0 1514030} SHJ018 TWNNVW - uoLjedadp jo poylay
0 0 0 0 saabuassey 00°000‘09 § - peoajtey-uoN 31004 N3 - aseyd buijeaadp
b 0 0 0 saako |dw3 00°008'82 $ - peouyiey INISSOUD AVMHOIH - “=wn_uum Jo adky
JUON JOULlW SNOLUAS (eley $asso] Aj4adoad Ng - peosjiey buirjaoday
satuanfuj - ~--uojjewdojuy osyseg---
102 sv9r - (107) awty IN CWONYVS 88/22/10 €L - "ON 314
06/€2/€0  :31vVaNNY IN3QI29V 40 43144

APPENDIX D

t6502  3°Q ‘NOLINIHSVM

{1Z4488N30 # 8SIN

Juvod AL3JVS NOILVLIYOdSNVYL TVWNOILVN



? abey

o
T <
—t
=]
=z
[¥E]
[a
[a
<

€ ‘2 (s)bulpury aae/s1 juapiode
Siy} jo (s)asne) a|qeqosd 8y} ey} SIULWAIIIP puaeog A}3jes uorjejaodsued) |euolijeN ayj

93

---asne) a|qeqodd---

(033dS ONINIVINIVW - aseyqd
INIWTIVHIA - ¢# @2uUduaanddQ

1101HIA 30 ¥IAIYG - JATINILLYNI 't
_ YOLVYIdO YYD HOLOW/ITITHIA HOLOW - UIAOYAWI - ONITONVH IT1IIHIA "2

AINALS - NIVEL wi1X3 1
(s)buipuiy

- (0334S ININIVINIVW - 3seyd
30IS ‘NOISINI0D - 1# 3dud4uanddQ

102 sv9r - (1°7) awiy

IN ‘WNNYYA 88/22/10 < _ €/ - "ON 3|14
panutjuod ‘[N3IAIIIV 40 43149
A, e ,




A M S e

AN

1 obeyq

“IW/ON 1L ‘INTUN ONV STW/ON $2 ‘00019

JHL NO 3¥3M SdvI 430v07 ATIAV3H
JHL 40 3SN S, YIINIONI 3JHL
SYM AIWY4 3NO-

*SNOTLVYINIONOD 9INIMOTT04 3IHL NI ILIT08YLIW UNVACIHVW Y04 JAILISOd INILS3L
JOLINANOD 3JHL NI Q3L7NS3Y IN3AIDOV 3JHL HIL4V SUNOH 8 1008V MIYI JFHL 40 S1S3L WI19010J1X0L

"NIVYL 3HL 40 NOILYOd ¥V3IY

*SINDINHIIL ONITGNVHE NIVHL Q009 HLIM INJLSISNOD LON 3JH3IM Q33dS NIVYL ONV SINvHE NIVl
‘YY) 1VWIVH ¥V SY LISISNOD NIVl IHL NO Q31SITT 1ON SVM ¥v) ANVL 3IHL
"3LSYM JL14I0S WNI10YL3d J0 SNOTTVI 000°02 QISVITIY (NV (3HIVIYE SVM YYD INVL G3TIvH3Ia v

"LHIINYIAO GILVNAIVAI
*S3ANND

UNNOdWOJ aNV ummm>mm QvH LVHL 30W49 v zzoo HdW St ONITIAVHL IT7IHM 11vH30 SYVI $€ AvH LSV 169¢ vdlX3 NIVHL LHOI3Y4 XSJ

---3AL}RUUBN- -~
W00 ¢ 3AND Juawuby |y . SIA - UOL]BNIeA]
0S°'1 "S30 juaipeuay NL “ITTIAHSYN
I/NIVW - s)ded]l jo -oN/adhy uoLjeuL}sag
uotLjewJdojuy yoedj
G - P3A|OAU] SuB) NL “d431SMIYg LHOITAVA - 3ybt7 jo uoijtpuo)
SIA - paA|oAu] jutogd auanjaedag jse YY3T1D - uoi3Lpuo) 4ayjeay
S|e1493el Snopaezey »gm;wzwum eje(q 43yleapM
---Uo}jewJojul suojjedadg/JuswuodjAu---
NOILVIHOJSNVY¥L XSD - XSD
SIA - {euotjeaadg v€/2€ - pajLeasaq/hoaysag sae)
- SIA - @|qe|leAy oipey ¥/N - pailesag/Aoaysaq 0207 0S - A.gu=<w paads
o suoljediunuwo) olpey 6vS01 - suoj buptedf G - (*1s3) pasds
16101 - (1984) yabuai 1sv3 - uot3dautq
SIA - pawaojaag Abojodixol ON - 40}Luoy uteal jo puj 1SVl 1692 vdix3 - a1 uteuay
0 - puj Jaeay 1/0s1 - asooqe)/s4e) “ON 1H91344 - uteaj jo adf}
€ - puj juony S - s3Lup "0207 "ON XsJ - peo.diiey
UOLJRWUAOIU] MaJ) abeweq/3s1su0) upea) eleQq uteday
---uojjeuuojug |BuuosJaad/peod | jey---
NOTLVIYOdSNYYL XSD - XSD
0 0 0 0 43430 ON - 2414 T0UINOD D144Vl .
0 0 0 0 }Sta030i %2079 J1LVWOLNY - uotjeaadp jo poyjay
0 0 0 0 suabuasseq 00°000°02 $ - peoajley-uoN 31004 N3 - aseyq buijeaadg
€ 0 0 0 saafodu] 00°9G8°€SL‘T § - peou|iey INIWIIVEIQ - u:ou_uum Jo adky
JUON JOULY SnO{u3dS (eled ) $assol A3jaadouy XS) - peou|iey buijuoday
satuanfu] -~-u0ojjewaojur oiseg---
o 12 ogol (1o7) auwiy NL ‘34079 3LIHM 88/v2/L0 , SL - "ON 8|4
mm 06/€2/€0  :31VONNY IN3QID0V 40 431u8 YZIY488ML4  # ESIN
&
Q.
Q-
<C

Y6502 "2°0 ‘NOLINIHSYM
Qyv0o8 A134VS NOILV1YOdSNYYL TVNOILVN




APPENDIX D

95

¢ obey

€ ‘¢ (s)butpury ade/st juapiooe siyj o3 burje|aua (s)uaojoey

[ (s)buiput} ade/sL juapidde

Syl Jjo (s)asne) ajqeqoad ayy jeyl sautwualdap pieog K33jeS uoijejaodsuea) jeuopjeN ay)

---3sne) a|qeqodd---

_ INIddOLS - 3seyd
AuMOZW\muz:mvqgmmm\x<uqm4<~zuh<zm:ooz<N<z-nmuwucmgxsuuo

(1ybLaay ybnouayl) YOLINANOD 1HHIIY4 QVOY - SHNYA 40 IsSn 'g

vdd - SINIWIYINDIY/SOYVANVLS INIIDI44NSNI R/

YIHILYASIQ NIVYL 431HD - 3LVNDIGYNI - dNIXVW NIWdL €

(1yb1aay ybnoayl) YOLINANOD LHOIIYA QVOY - NOISIAYIANS ILVNDIAYNI 2
(1ybraag ybnouayl) NYWYOLOW/YIINIONI LHOIIY4 QVOY - ¥OOd - 9NITGNVH zm<ﬂw 1
s)butput

. ONIMO1S - ®seyd
INFWTIVHIQ - T# 32U344nd3Q

109 0€0T - (197) 8wt

NL ‘44078 JLIHM 88/¥2/10 . . SL - TON ®1Y4

panuljuod ‘INIQIJIV 40 33TuE




i B = St gy

g
)
)

Sl

[ obeq

. "$0/68-4vd/8SIN 1¥0d3Y INIQIJIV 33S ‘NOI1Ld1¥ISI0 GI11V1I3Q

JYOW V Y04 "SIVI IHL 40 INIWIOYOINI GNV JONVTTIIAYNS ILVNDIGVNI QVH ¥y4 IHL  INIQIJJV 3HL 0L Q3ILNGIYINOD SHOLIVi

YIHLO ONV “IONITYIMXIANT “IN9TLV4 40 NOILYNIGWOD ¥V "QIAIYYY OLb 340438 QuVA JHL 1437 ONV ¥I0Y0 NIVYL ¥V 40 SNOISTAOHd
LIVM IHL HLIM Q317dW0D LON GVH 90t 40 MIYD 3HL “SITUNCNI YONIW QVH 90 40 SYIGWIWMIYD 2 JHL *QIANCNI ATIVIVY FUIM 0L
40 SYIGWIWMIYD HI08 "NOISITT0J IHL WO¥4 INILTINSIY FUI4 3HL AG AILINTI SVM “S¥VI INVL G3TIvY3IQ 2 3HL 40 SIWOQ AVMNVH 3HL
GNY SIATYA 431134 3UNSSIUd IHL HINOWHL QISYITIY SYM HOTHM “T0HODTV AUNLYNIQ IHL QI TIVY3IA 1S3IM OLb WiLX] 40 ‘TOHOI
Q3UNLYNIA ONINIVINOD SYVI XANVL 2 INIGNTONI ‘SHVYD € ONY *1SV3 90t VdlX3 40 SYVD 11 *SNIVYL HL09 WOH4 SLINA JATLOWOJ0]

S 1TV "SLIWIT QYYA NIHLIM NO-AY3IH G3IGIT10J LS3IM OLpv VHiX3 NIvdL LH3I3Y4 SIVI ONV 1SVI 90 VHlX3 NIvdl LHOI3Y4 SIv]

-~ -3ALjRAAEBN- - -
WoaT3nng - Juawuby |y ) SIA - uoL}1endeA]
$8°0 "JSY - juaipedy vl "S3INIOW S3d
I/NIVW - s)oeal jo ‘oN/adA) uoljeul1ysag
U0t JeWAOJU] YORU]
2 - POA|OAU] Ssue) VI ‘NOIMIN LHIITAVQ - 34617 Jo uoL3ipuo)
S3A - paajoau] jutogd a4njaedag jse) YY312 - uoL}1puo) Jayjeay
S|eLdaljel snopaezey KaeaaulLlg eleg JAayjeapm
---UolLjewJdoju] suoljedadg/IuswuodLAul---
Qvou1IvYy JLVISYIINI VMOI - SIVI
v/N - jruotjeaadp €/0 - p3lteaag/Loaysag s4e)
SIA - 3|qe|leay oipey [/1 - pajiedag/Aoiysaq 0207 0 - A.ﬁéw paadg
SUOLIeD LUNWWOY) OLpey 00, - suoj butrjtea| - (-1s3) poadsg
o 00t - (1234) yjbuai 1SIM - uoiy23u41(
o SIA - pawaojgdad A60|0d1x0] YINUVYW - A0} LUOY uled] jo pu3 1S3IM 0Lb wHIX3 - 4l utesy
0 - puj Jeay 0/L - asooqe)/sae) "oN IH9IY4 - uteaj jo adh}
2 - Puj juouy I - S}tun "0207 "ON SIvl - peOA|LRY
* UOLJRWAOJUT MBUL) abeweq/1s1suU0) urea] BlR(Q UlRA]
---UOljRWJ0JU] |BUUOSJIIJ/peodyLey---
avod1IVY ILVISHIINI VMOI - SIVI
00SI 2 0 0 43430 SIA - a4 J1YLINIL
0 0 0 0 1S L4030} : S31NY QYVA - uotjeuadp jo poyisy
0 0 ~0 0 suabuassey 00°0 $ - prOJ|LEY-UON 31n0Y NI - aseyd butjedsadp
0 0 0 2 saako(duj 007000 ‘009 $ - peouftey  NO-GY3H ‘NOISITI0) - 2%..8« 40 3d4y
QUON JOULK SNOLAIS |eley sa8ss07] Ajaadouy SIVI - peoajtey buiryaoday
satanfu] ---UO1JRWIOJU] D|Seg---
102 ovll - (127) auwiy VI “VNOOLV 88/0¢/L0 LL - "ON 3Ly
[}
< 06/61/21  :3L1YGNNY IN3QIJOV 40 431dd 890ZUW88YIU  # BSIN
=
=
(F'S)
W v6502  "2°G ‘NOLONIHSVM

GYv08 A1334VS NOILVIHOJSNVYL TVYNOILVN




Z abey

APPENDIX D

IT ‘01 ‘6 ‘8 ‘L ‘9 ‘G ‘v ‘g (s)buipurj aae/si juepidde siy} o} burie(as (s)uojoey

2 ‘1 (s)buiputy aae/st juapiooe
s1y} jo (s)asne) aqeqoad ay} ey} Sautwuad3dp paeog A1djes uotrjejaodsuea) jeuotiey ay]

---asne) a|qeqodgd---

Q3SVITIH - AUMNVW "TI

Q3SV3T3Y - SIAWA 431N >~w VS "0l

(s

ONIddOLS - aseuyd
(INOWS/SINNA) T1T1dS/MVIT STIVIYILVHW SNOGYYZVH - Z# 32U344ndDQ

utput4

97

Y44 - NOILVYId0 40 JINYTTIIAYNS ILVNOIAUNI

STVIDI440 ONV SIATLINIIXI - ONINIVYL 31vnDIQUNI

NIVYL ¥3IHLO JO H3IGWIW MIYD - ADNV1D3dX3
NIVYL HIHLO 40 H39W3IW M3IdD - IJINIYIJYIINI LI19VH

NIVHL Y3IHIO 40 YIGWIW M3IY¥I - NOILWH3IdO 40 IdAL NI 3IDONIIY3IAXI WI0L 40 AoV
NIVYL ¥3IHIO 40 dIGWIW M3IYD - FUNSSIUd (QIINONI-4713S

NIVYL YIHLIO 40 HIAWIW MIYD - (3LNPayds yaom) 3n01)v4

STVIJI440 ANV SIATLNDIXI - NOISIA¥IANS ILvNDIQUNI

NIVHi YIHI0 40 YIGWIW MIYI - QI TdWOI 1ON - SITMY cz~»<wm%w 1
s)buiput 4

NSO~ ON

~ ONIMDIS - 9seyd
NO-QYIH *NOISITIO) - [§ 8dUa4anddg

1@2 oyt - (197) 2wty VI ‘YNOOLTV 88/0¢/L0 LL - "ON 3|t4

panutiuod *IN3QIJJV 40 4314




¢ abey

~

4OW V ¥04  “SIVI 3IHL JO INIWIDYOINT ANV JINVITIIAUNS ILVNDIAVNI QvH wyd 3HL
‘IN9TLY4 40 NOILVNIGWOD V
L1VM 3HL HLIM G3I11dWOD LON OVH 90t 40 MIYD JHL

YIHL0 ONV “IINITYIIXINI
40 SYIGWIWMIYI HiOH

"$0/68-4V4/9SIN 1¥0d3d INIAIJIV 33S ‘NOI1d1¥ISI0 a311viid

“IN3QI2JvV 3HL 0L 431ndTYINOD SHOLIVH

"03ATHYY OLb 340438 QUYA JHL 1437 ONV 43IQHO NIvdL vV 40 SNOISIAQYd
“SITUNCNT YONIW GVH 90t 40 SUIAWIWMIUD 2 FHL *QJUNCNI ATIVIVI IYIM 0LY
"NOISI1100 3HL Wodd INILINSIY Y14 IHL A9 GILINII SvM ‘S¥VD JINVL 03TIVd30 2 IHL 40 SIWOQ AVMNVW 3H1
ONY S3ATVA 431134 34NSSIUd IHL HONOYHL GISYINIY SYM HIIHM ‘T0HOITY GIINLYNIQ IHL

034NLVYNIA ONINIVINOD SHVI MNVL Z ONIANTINI

"0311v430 1S3IM 0Lp WYLXT 40 “T0HOI W

‘SYYD € QNV “1SV3 90v Wd1X3 40 S¥vD IT *SNIVYL HL08 WOY4 SLINA 3AILOWO0201

S T “SLIWIT QYYA NIHLIM NO-QV3IH Q3017700 LS3M 0Ly VHIX3 NIVHL 1HII3d4 SIVI ONV 1SVI S0F wdiX3 NIvyl w:w~wmmmm~<~
---3AL}RALRN- - -
WoaTt 3nng - Juawubi |y . SIA - uo13endeAl

G8°0 "JSVY - juaipedy Y1 “NOLMIN
[/NIVH - sjoed] jo -oN/2dA} uotjeutysaq :
U0 JRWADJU] YOBU] :
0 - POA|OAU] Sude) VI ‘S43n18 11INNOD LH9IIAVG - 1ybL7 40 uoL3Lpuo)
ON - paAoauj jutod aJnjuedag jse] 4v31d - uoi}ipuo) J3yjeap

S|eL43}el SNOpURZEY

Aaedaul iy}

e3E(Q J43YjRIN
---uoLjewdoju] suoijedadg/juswuodtAug---

QvOoy11vd F1VISYILINI VMOI - SIVI

SIA - {euotyeuadp 11/0 - pajteasg/foaysaq sde)
S3IA - @|qe|leAy OLlpeY v/1 - pajltedsag/Aoaysag 0207 0 - (yiny) paads
SuoLjedtunuuwo) otpey 000/ - suo] butjres} ST - (*1s3) peads
) 000 - (3234) y3ibual 1Sv3 - uo132a.41q
SIA - pawdojuad Abo|odLxo] YOLINOW - 403 LU0l uled] }JO puj 1SV3 90y wiix3 - Q] uteuay
0 - puj seay 0/L9 - asooqe)/sae) "ON 1H9I1344 - ulea)] jo 8dhy
Z - pul juouy v - sjlun "0207 "ON SIVl - peOA( Loy
UOLBWAOJU] M3U) abewe(/3stsuo0) uteaj - eleQ uted]
---Uo|jewaoju] pmccommwg\vmogp_mz---
Qvoy1IVY JLVISHIINI VMOI - SIVI
0051 0 0 Z 43410 SIA - Bd4L4 318VLINT L .
0 0 0 0 1514030} $31NY QYvA - uolieuadg jo poyjay
0 0 0 0 s4abuasseq 0070 § - prOJ|LEY-UON 31n04 NI - aseyq butjedadp
0 4 0 0 saako | du3 007000289 $ - peodiey  NO-QVIH ‘NOISITTI0D - UapLIdy o adk|
QUON JAOULK SNOLUIS |ejey $3ssa] Aj43douy SIVl - pros|Ley buijaoday
satanfu] ---uoLjewJo Ul diseg---
1@y ovtt - ((21) auty VI ‘VYNOOLV 88/0€/L0 LL - "ON 3|ty
o]
< 06/61/21  :31vaNNY IN3QI20V 40 43144 V90ZUWBBVIA  # 8SIN
o
=
[5E]
mm ¥6502 "2°0 ‘NOLINIHSVM

quv0od A134VS NOIL1VIHOdSNVYL TVNOILWN




t obey

APPENDIX D

IT ‘o1 ‘6 ‘8 ‘£ ‘9 ‘S ‘¢ ‘g (s)butputy aue/st juapidde sty o} butiejaua (s)uaojoey

2 ‘1 (s)Buiputy aae/st juapiooe
sty} 4o (s)asne)y ajqeqoad 3y} -jeyy saulwialap paeog A13jeg uoijejuodsuea) |[euoLiey ayj

---3sne) a|qeqodg---

@3ISY3IN3Y - AVMNVH "I
. QIsvi1y - SIATWA 431N >pw vS "0l
. (s)butputy

INIddOLS - 3seyd
(IIOWS/SIHWNA) 111dS/MYIT SIVIYILYW SNOQUYZVH - 24 ddUduaunddQ

99

Y44 - NOILvY3Id0 40 JONVTIIIAYNS ILVNDIQUNI
SIVIJI440 ONV S3IAILNDIXI - ININIVYL 31VNDIQYNI
M3¥I NIVHL JUIINI - ADNV1J3dX3
M3YD NIVHL JYIINI - FONIHIJYIINT 119VH
MIYD NIVHL FUIINI - NOILVH3dO 40 3dAL NI 3IONITHIAXI TVIOL 40 MIV1
M3YD NIvVHL JYTIN3 - JHNSS3IUd GIINANT-413S
i} M3YD NIVYL FYIINI - (3LNPBYds daom) 3In911vV4
SIVIJI440 ONV SIAILNDIXT - NOISIAYIANS ILVNDIAYNI

M3YD NIVYL FUILINT - QI1TdWOD ION - SIINY ONILIWHIJO "1
(s)butputy

NN ONDD

" 9NIMOTS - 3seyg
zo-o<u:.zo~m~4;ou-~§wu=oxgsuuo

102 ov1l - (191) awi) VI ‘YNOOLIV 88/0¢£/L0 CLL - TON Bty

panuijued *iN3IQIJJV 40 4314




[

Situ s e 12

EaPE TRVE PR PR3

ey e

RN

wariatn 4y .

- -

1 abey

"SITUNCNI ON JU3IM JY3IHL “SYNOH I3UHL LNOAV ¥O4

SISNOH WYVY4 AGUVIN WOY¥4 QILVAIVAI JY¥IM SINIOISIY XIS “3I¥Id 3FHL J0 NIDIYO JHL JO NOILVNIWY3IL30 V G3IN3IAIHd ¥3TIvdl 3HL
30 NOILONYLS3A 3FHL "1317Vd HIV3 ¥3d SWNYA ¥N04 HLIM S13717v¥d NICOOM NO Q30V01 JYIM SWNYA IHL "SSEVLE NOTLIVIILII3dS

10G 01 1331S 39NVI ¥Z WOUd QIUNLIVANNVAW SVM ONV SNOTIVI OE 40 ALIJDVAVD V_QVH WNYO dIdl J1ONIS HOVI  “INIDY INIZ10]IX0
INIY3M0d ¥V “ILYNVINVWYId WNISSYLOd 40 SWNYQ SOT 40 QILSISNOD 094V) dITIVHL 3HL “3LIS IHL OL AVM ¥I3HL NO ITIHM d1V 3HL
NI ST1VE3IYII MYS AVMY SITIW O IN3IWLYV4IO 414 V  "O03IA0YLSIA SVM ¥VI 1V1d 3HL ONV QIWNSNOD A13131dW0I SYM ¥ITIvdl

AINYL WANIWNTY IHL TTINN JWIL LYOHS ¥ 404 ATLINITOIA QINYNG IYI4 IHL  "HVI LV14 vV NO G3GV0T NVA ¥3TIvdl Aondl v NI

SYM 3JY¥I4 3HL °NIVYL 3HL 40 3700IW 3JHL ¥VIN FUI3 NIVYL-NI NV OL 3n0 31N0Y¥ N3 03dd0iS 1S3M 62v/L VHiX3 NIVHl LHII3¥d i4S1V

---3ALJRAARN---
INJONVL - Juauubl |y . SIA - uoijendeaj
1IN - juaipedy WN °“SIAQTD
I/NIVH - S¥dB4l jo "ON/3dA) uotjeuilsag
UOLJRWAOJU] YORJ)
1 - P3ALOAU] sue) X1 ‘0111YvhY Yo - 3ybty jo uoijipuo)
S3IA - paA|0AU] Jul04 3unjaedag 3se] Yv3ild - uoLILpuc) aadyjesy
S|elad3el SNOp.aeZEH Kaeaauly] ele( 49Y3}eaN

---uoljewdojul suoijedadg/IuawuoaAul---
ANVAWOD AVMTIVY 34 VINVS ONV VX3dOL ‘NOSIHOLY - 4SLY

SIA - feuotjeaadQ ) 0/1 - pa|teaaq/hkoaysag sde)
SJA - @|qe|leAy OLpey ¥Y/N - umﬁ—meo\zoLummo 10207 0L - A.zu=<w paadg
o SUOL}BILUNWWO) OLpeYy 069¢ suo] bui|teay : Ll - (°153) poaads
S 008y - (1934) yibuaj 1S3M - uot3dautg
— ON - pawtojaad Abojodixoj YOLINOW -  403Luoy uled] jo puj L1S3IM 62bL VEIX3 - QI utedj
0 - pu3j Jesy 0/€S - asooqe)/sae) "ON 1H9I3Y9 - uteay jo adfy
€ - puj juoyy v - sjtun 0307 "ON 81y - peoJd|tey
UOLJRWAOJU] MILT- abewe(/3SLsU0) uULeA] elR(Q ULBJ]
---UOLJBWIOJU] [dUUOSJD4/pEROU]LRY---
' ANVAWOD AVMTIVY 34 VINVS ONV VX3dOL ‘NOSIHILV - 4S1v
9 0 0 0 49410 . SIA - Y4 J19VLIKIL
0 0 0 0 1SL4030H TO4INOD 3144vdl - uoijeuad) jo poyjaw
0 0 0 0 s4abuasseq 00°0 § - peoa|ley-uoN 31n0Y NI - aseyq butyedsadp
E - 0 0 0 saako|du] 00°001°¢8 $ - peoajtey Q3Sv3134 "LYHW TZWH - “cmv_uum 40 adA)
QUON AOULW SNOLAJS |eley : $39S507 A148doayg 451V - peosjiey buijsroday
satanfu] ---UolJeWJOJU] dlseg---
103 ste0 - (197) auty X1 ‘¥3Uvann 88/0¢€/L0 8( - "ON 9|4
[ ]
o< 06/12/21  :31VONNY IN3QIJJV 40 d31ug : GZZ4488ML4 # EGSIN
a
=z
Ll
mm ¥6502  "3°Q ‘NOLINIHSYM

Qyvod AL134VS NOILVIHOdSNVHL TYNOILWN




APPENDIX D

101

. abey

-

I (s)bulputry 3suae/st juapraoe
Sty3 Jo (s)asne) a|geqoad 3yj} }eY} SdULWAIISP pJeOg A33jes uoliejaodsued] |RuUOLIBN JYy|

---asne) 3|qeqodd---

ONIQNYLS - 3seud
(IHOWS/SIWNA) 1114S/AYIT SIVIYILYW SNOCYVZVH - 2§ 3DU34anddQ

3A0¥1S30 - ¥ITIWHL "2
aINgng - o9YY) ‘I
(s)butputy

(033dS ININIVINIVW - 8seyq
Y14 - T# 3dU34unddQ

13D Sv20 - (197) swry

XL “4394vann 88/0€/L0 8L - "ON 3|4

panuiijuod ‘INIQIJIV 40 43148

2




‘ .

[ obeyq

*a311vy3a
NIVYL 3HL OGNV 0371V TVYNYNOC 31XV 3HL TIINN Q31vd3d0 ONV QILYVLS SYM NIVYL 3JHL ‘NOILIIdSNI ILIVNDIQUNI SIHL ¥3Liv

"SYYD 40 YIGWNN QIHINDIY IHL 1D3I4SNI LON GIQ OSIV IH  “SHVI HNOYM 3HL 30 SIIXV 3HL G31J3dSNI IH “NOILVINDTVISIW V OL 3nQ
"ONIYV3IE 31XV 10H IHL 31vI01 01 0371vd 3H 1N8 “XDIHD OL MIVY8 QIANIVM HOLONGNOD IHL "NOILJIIASNI NV HO03 G3dd01S SVM NIViL
JHL ONV 3LIS INIWTIVYAQ 3JHL OL ¥OIdd SITIW vZ LNOSY TYNINOC 0ILVIHYIAO JHL 03123130 QVH Y012313A XO8L0H V "INIYviE
437708 4311v4d v 0L 3na 440 QINUNG ONV Q3LVIHYIAO LVHL TYNJNOC 3TXV NV QVH ¥3dvd 40 SYVIX08 3JHL 10 ING °Q@3S01)

JYIM STIVHL IT0AD19 ONV ONINIH OGNV Y3IYY JHL WOHd Q3LVNIVAI 3J¥IM YIAIY ANIHIOIHONOA IHL NO SHILIVY YILVM-ILIHM " 3JYId

NO LHINVD ¥3dVd HLIM QIQVO1 S¥VIX08 OML “0I11IdS ¥0 GINVIT INON Ln8 ‘QIIV ITHOTHIOHAAH GNV ‘IQIXOUQAH WNIGOS ‘INIYOTHI
GINDIT GINIVLINOD SUVD MNvVL G311v¥3Q  "HdW ¥€ INIAOW IT1IHM 11vd3Q SYYI 61 QVH LSIM wwmw Yd1X3 NIvdl LHO9I3dd XSI

---3AL]RAURN-- -
INJONVL - Juauuby |y . SIA - uotjendeaj
13AI7 - juatpeuy. HO "QUVI1IM
Z/NIVHW - sydoedl jo “oN/adA} uotjeuLysag
“uoljewdojul yoeu)
G - PaAnloAuUl sude) W “ONYTY38WND Wva - 34bLl jo uotytpuo)
SIA - poA0AU] juLog4 aunjsedaq jse) 904 - UOL3Lpuo) JdYleoM
s|elJajey shopaezejy _ Kaeaduil ele(] JdYjeaN
- ---UO}JRWJOJU] Suojjesadg/JuswuodjAul---
NOILVLIHOdSNVYL XS) - XSI

S3A - Leuoijeaadp 61/91 - pa|leaag/hoaysaq sae) .

S3A - 3lqe|leAy olpey V/N - paiteaag/Aoaisag 0207 oy - A.;a=<w paads
~ SuUol}edLuUNWWo) otpey oyll - suo| butjreay pe - (-1s3) psaads
S . 00€S - (1934) yibuai 1SIM - uoi3daatg

SIA - pauwuojuad Abolodoixo} HOLINOW -  +0jluoy uied)] jJO puj 1S3M 88¢8 VdlX3 - gl uteaj
0 - puj Jeay 0/16 - asooqe)/sae) "ON 1H9I3Y4 - uteay jo adkj
¥ - pul juouy Z - sjitun "0507 "ON _ XsJ - peoaytey
UOLJRWAOJU] ML) abewe(/3SLSuU0) utLedj ele(Q UleA]
---UO}JRWJIOJU] |3UUOSAI4/peod|iey---
NOILVLIHOdSNYYL XSJ - XS)
0 0 0 0 43430 : S3IA - a4ty TOYLINOD JIdivil
0 0 0 0 3sLa030K %2018 JI1vWolny - uotjeuadg jo poyjay
0 0 0 0 s4abuasseq 00°0 - § - peodjley-uoN 31004 NI - aseyq butjesadg
1 0 0 0 saako | du] 00°000°€2¢ $ - peoa|tey INIWIIVY3IQ - ucwv_uum Jo adA}
QUON JOULKY ShoLuas |ejey $3s507 Ajaadouy XS) - Ppeoajiey buijuoday
satanfug ‘ ---uoljewJaoju] slLseg---
A 103 ste0 - (127) ewty vd ‘31AdOIHO 88/10/80 6L - "ON 2|14
=< 06/£2/€0  :31VONNY IN3GI20V 40 33Iud 9274488ML4  # 8SIN
S
d
[«
- ¥6502  "D3°0 ‘NOLONIHSVM

QUvod A134VS NOTLVLIYOJSNVYL TVNOILVN



Z obeyg

[om]
=
[
=
Ll
P N
(=W
<C
|
v ‘€ ‘2 ‘1 (s)buipuiy ase/si juapidoe
sty} jo (s)asne)y ajqeqouad 3y} jey} SaULWII}BP paeog »wwumm.co_uuagoam:mgp LeuoljeN ayl
---3sne) a|qeqold---
S 9NIddOLS - @seyd
—f

JYI4 - €4 @2UaaanddQ

ONILIVH3T30DY - 3aseyd
INIWTIVY3AQ - Z# @duauaunddQ

(1ybtaay ybnoayy) YOLINANOI LHDIIU4 QVOY - GITNMWOD LON < SITNY INILVYIJ0 ¥
(1461343 ybnoayl) YoLINANOD 1HOIIY4 AVOY - NOILIIASNI ILvVNDIAVNI >
440-N¥NG - TVYNHROC 31XV "2

031V3IHYIA0 - 9ININ¥VIg &uaaox 1
s)buyput 4

(033dS ONINIVINIVW - aseyq
NOTLONNAIVW/IUNTIVI/WILSAS ININOAWOD NIVYL - T4 3dud4uanddQ

103 S1€0 - (1927) duwty vd ‘37AdOIHO 88/10/80 6L - "ON 3|14

panutjuod ‘INIQIJJV 40 31u8




104

APPENDIX D

[ abey

TINIWTIVHAA TVILINT 3HL-40 V3¥V 3JHL NI JIvdLl 3HL 40 NOILVAITI FAIND ONV JIVIUNS NIWYL UV INI3YYI
“SYYD JINVL €1 JHL 40 INIWIIVHIQ TV¥INID JHL ONILYVLS ‘HOLIMS INIOd INIOVH V AINYLS

(J3TV3AIY NOTLVIILSIANI

13S733HM 0371v430 IHL ‘¥IHIYYY SITIW €71 1n0aY
¥ NIHM 0334N220 INIWTIVY3Q TVILINT 3HL

JH1 Q3Y3LN3I SNOSY3Id UNO4

“3AUND VNI 71vd 30IS1n0 3HL ¥3A0 A38WITD ¥V MNVL V 40 133HM
"NOLLVLIYYT NINS ONV JA3 HONIW ¥O4 Q3Lv3Idl ¥31V1 JY3IM ANV YIHV INIWIIvHIA
"SYNOH € 04 GILVNIVAI JY3M SINIQISIH TvI01 OL Lnogv
SYM dV) JANVL IJ0AHITVLIIIV YIHLONY

*03007d4X3 ANV S3IWVI4 NI a3IJTNONI

"JYI4 LHINVD GNV 03dNLdNY 43K ‘AINDIT 318VWWYIS vV ‘IGAHIATVLIOV ONINIVINOD SHVD

Jyvod A134YS NOLLVIHOASNVYL TVNOILWN

ANVL JATY "HdW 8€ 9INIAOW 3IT1IHM 1IvH3A SHVI ANVL IVIYILVYW SNOQHYZVH €1 QUH HLIYON Z2€8 WHLX3 NIvdl »zoawmwuwmuom dn
ll... ! Lm - -
WO0dT 3NN - juauuby 1y . SIA - uotLiendeaj
13A3T - juatpeay X1 "NOL3T9NY
[/NIVW - s)oeaf jo "oN/adf] uo{jeutysag
UOLJeWACJU] YOeUf
€1 - POA|OAU] Sue) X1 “ALID Avg WSNAa - 3ybLy 4o uotyLpuon
' S3A - paAloauj JuLog aanjaedag 3seq AQNOT) - uollipuo) J3yjesy
S|eiJdd}el Snhopdezey - Kaeuaduil] BB 43YledN
) ---uotLjewaoju] suopjedadp/juswuodiaul---
ANVAWOD QvodTIvd JI4Id¥d NOINN - dN
SIA - {euotjeaadg €1/8 - Pp3|lLedadq/hoa}saq s4e) .
S3A - 3lqe|leAy olpey ¥/N - paiieuag/hoaysaq 0207 S¢ - ("yiny) paads
suotLjedLunuwwo) oipey 998y - suo| bur|teua) 8¢ - {-1s3) peads
1eLe - (1934) yibua HLY4ON - uotLydadig
SIA - pauwaojuag ABojodixoy dINYYW - 403 LUOl uied] jo puj HIYON 2€8 WHiX3 - a4l uteaj
0 - puj J4eay 0/by - 8s500qe)/sue) "ON 1H91344 2071 - utea] jo 3dh)
vt - puj juody Z - sjtun "0207 "ON dn - peOa| LBy
UOLJeWAOJU] MBU) abewe(q/}3s1su0) urea) ele(Q uledj
---UO|JRWJIOJU] |BUUOSUId/pROd||RY---
ANVdWO) o<oau_<z J2141J0vd NOINN - dN
99 14 0 0 48410 SIA - |44 J1GVLINI L
0 0 0 0 3SLA030H T0YINOD J144vdl - uotjesadp jo poyisy
0 0 0 0 saabuasseq 00°0 $ - peodjliey-uoN 31004 N3 - aseyq buijeaadp
v 0 0 0 s3ako|du3 00°00L ‘€66 $ - peoJiiey ININTIVYIQ - EQESN 40 adAy
QUON JO0ULW SNOLABS |eley4 $ass07 A143douy dn - peouajiey buijaoday
satanfuj ---uotjewdoju] oLseg---
102 sotz - (1o71) awyy X1 ‘VIY0Zvug 88/20/80 08 - "ON 9lt4
06/12/21  *31VONNY AN3QIJJY 40 43144 LZ7Yi88ML3S # €GSIN
$6502 "2°G ‘NOLONIHSVM



\PPENDIX D

e

abed

Z ‘1 (s)butputy aue/st juapiooe

SLy} 40 (s)osne) ajqeqoad 3y} jeyj} Sautwaalap pseog A}ajes uotjejuodsues] [euoijeN 8yl

---asne) a|qeqoud---

INI1ddOLS - @seyq

105

'NOISO1dX3/I4 - p# 8dUd4UNIIQ

19VWVQ - SONILLIF 401 ¥

a3yntdny - qquzwmwwmhvpmu
Lpul

ONIdd0LS - @seyq
(INOWS/S3WNA) T1T1dS/AVIT SIVIYILYW SNOGYVZVH - €4 3dU8.44NndIQ

(0334S ONINIVINIVW - 3seyd
TVYINID “INIWTIVHIQ - 24 3duauaunddQ

UYINIIYYUT - NOILVAINI ¢

YVIN9IYYUT - 3Jv4HNS °I
(s)butpuiy

033dS. ONINIVINIVW - 3seyq
IVILINI “INIWTIVYIQ - 1# ddU3uuanddQ

-~

109 G012 - (t27) awiy

X1 ‘VIY0Zvy9 88/20/80 08 - "ON 34

panuijuod *1IN3QIJIV 40 J31dd

— -



106

APPENDIX D

1 abey

40 SGYvA 318nJ 000°S
SUVI JINVL 3JHL 40 OML

1171dS TWI11¥3A

*133430 ONTUNLIVINNYW V ATIVWUON ST HSA V
SVM HSA 3HL L1ng ‘8861 A¥VNYEI4 NI ¥vd 1S3L 1Ivd v A8 QILSIL LSYT 343IM STIVH 3JHL
dI1 VI G31I3IdSNI ATIVASIA N3I38 QVH AIvdl 3HL

*NIVYL JHL H3ANN 3N0HE HIIHM 1Iv¥ 3HL 4O T1v8 3JHL NO
otz 1IVY NIXQHS JHL “INIWTIVHIA 40 INIOd JHL LV ONNO4 SVYM TIVH NINOHE v
LNOAY GNY ‘1VWZVH HLIM Q3LVinlvs SYM_01314N40J ONINIOCQV NV

“3WIL 1VHL 1V Q3173130 1ON
‘03133130 LON SYM HSA wz» na ‘Ava 1vHlL

HSA) 133430 QV3H
*G3A0W3Y 39 01 AvH 110S
"031VNIVAI 343N SNOSY3d QST 1noav

"SHV) G311v430 IHL JO TVY3IAIS 03NUNG ANV OILINDI HIIHM ‘I0H0D TV (JALI0 ONV INIWVIG 3NITAHLIWVXIH ONITTIdS ‘a3ynLdny

*SUVI JINVL S ONIGNTINI

‘11vy30 SYVI 9% OvH ‘HdW ¥S 9NITIAVYL hm<u 09%9 VHiIX3 NIVl L1HOIIY4 YD

#650¢ "2°G ‘NOLINIHSVA

Qyv0g A134VS NOILVIYOJSNVYL TYNOILWN

---3Al)RAUARN---
WOt QI AN Juawubl Ly . S3A - uojjendeaj
o1°'0 °Sia juapeday Vd "HOUNESLLId
Z/NIYW - syde4i jo "oN/add} uoijeuiysag
uojeWAO U] YIRAL .
PIA[OAU] SsJe) HO "3INITLS3IHD V@ - 3yb11 j0 uvortpuo)
S3A - p3AjoAu] jutod auanjuedag yseq dV31) - UOLILPUO) J3Yyjedp
S{ei4d)ey SNOpaRZEH ) Kaeaauly] U ENENRLETY
---uajjewdojuy suoyiesadg/Juswuod jAuz---
, NOILVY0dH0D 1IVH (3ILVAIT0SNOD -  AD
SIA - feuotjeaadp 9y/6€ - Ppajleusq/hoaysag sae)
S3A - 3|qe|leAay oLpey V/N - p3|leadq/Aoaysag "020] 09 - (°yiny) paads
SUOLBD L UNWWOY) O} peY gIeEST - suoj burjreay pS - (°153) paadsg
otLo1 - (1934) y1buay 1Sv3 - uoi313341(Q
SIA - pawaojuad Abojodixo) YINGYW - 403Luoly utes) jo puj 1S¥3 0999 viiX3 - gl utedj
0 - puj Jeay 1/6¢1 - asooqe)/sue) "oN 1H91344 - utrea} jo adf}
€ - puj juody v - sjtun 0307 "ON 43 - peou|iey
uoLjewaojul mau) abewe(q/3s1suo) utea) eleQ utedy
. ---UO}JRWIOJU] |AUUOSII4/pROU]|RY---
NOIL1Wd0d4d0d T1IVY Q3ILVQITOSNOD -  ¥)
0 0 0 0 43430 SIA - B4i4 318V13INIL
0 0 0 0 sta0j0i T041NOD J144WHl - uotjesadg jo poylay
0 0 0 0 s4abuassey 00°000°Se 3 peoJdjiey-uoN 3LN0Y NI - aseyd buijeuadp
£ 0 0 0 sdakodu) 00°658°0(8‘€ § - peouajtey INIWTIVYIQ - ycwv_uum 40 adA}
JUON JO0ULly S$NOLU3S |eIe4 sasso7] Ajuadouag YD) - peoajiey buijaoday
satanfu] ---UO|jewaoju] J|seg---
103 ovie (127) awiy HO *3711ANOONVY 88/40/80 18 - "ON 3]l
06/€2/€0  :31VONNY IN3QIJODV 40 43148 S1Z43i88XY1 # 6SIN



APPENDIX D

107

Z obeyq

t (s)butpurj aae/st juapilode siy} 03 buiye|ad (s)aojdey

€ ‘2 ‘1 (s)bujpuly aue/st juaptooe

styy 40 (s)asne) 3jqeqosd ayj jeyj saulwudlap paeog Alajes uojjejuodsued) |euoL)eN Y]

---3sne) a|qeqoug---

INIddOLS - aseyd
JYI4 - €4 d2U344NIDQ

G3HIVIHE - (S)Yv) MNVL b
(s)butpuiy

ONIddOlS - aseyd
dY2 JNYL 40 JUNIdNY - Z# dUaLUnddQ

N3IX0YE - 1IvY "¢

YIUNLOVINNYW - 123430 TVIYILVW K4
TUNYIINT ‘103430 - JIvd "1
“(s)butputy

ONILVHITIIIV - aseyd
INIWTIVHIQ - [# 85U34unddQ

1G3 ov1e - (121) auty

HO “371711ANOQNV

panutjuod ‘IN3QIJIV 40 43144

-

88/v0/80 I8 - "ON 3jt4




[ abey

WYYV 40133130 JHL JLVALLIV

01 HONONI LON 1n8 ‘133HM LVHL ¥0J4 (IQH0I3Y¥ SYM INILVIHWIAQ HONIW ¥ GNV 31I1S IN3IGIJIV 3JHL 340438 SITIW 96 40123130
X0810H v_03SSvd GVH NIVdL JHL “03LINS3IY 31d03d 009 1NOBYV 40 NOILVNIVAI NV “HOvdl IHL WOUJ 1334 00T 1NQBYV 3JYIM SANVL
39VH01S LVWIVH 3HL "03X3vV31 OSTV MNVL VINOWWY SMOYAAHNY JHL “JHIJ NO 1HONVI JMNVL 13Nd JHL ONV “SINVL 39VHOLS

VINOWWY SNOYAAHNY QONV 1304 AYVNOILVLIS INIJVCAV HINULS SYYI A311vd3A 3HL “Q3YUNII0 AINIWTIVYIA TWHINID V ¥V

GNV “1Sd14 Q311vdI0 L1G2Z MOYO ¥VD 440 QINUNG TYNINOC 31XV NV ONV “031VIHYIA0 QVH L1522 MOUG HYD NO INIUVIE Y3104 V
"HdW 9% INIAOW ITIHM TIvd30 S¥v) v1 GvH ‘Suvd €11 ONV SLINO JAILOW0J0T 2 40 INILSISNOD hmuz C61L VylX3 NIVdl 1HI1344

---3AL}RAIBN- - -
INJONVL - juawuby 1y : . . SIA - UOL}ENIBA]
g1°0 "ISY - juatpesy OW "SI1N0T °1S
[/NIVH - sydeaf jo "oN/adk) uotjeui}sa(
uoljeWUAOJU] YOeU] .

0 - POA|OAU] Sue) VI "NOIINIWNG NMVQ - 24ybBL7 jo uorjipuo)

S3A - PaA|0AU] . 1ul0og 3aanjaedaq jse) dv3N) - UOLpuo) Jayjean
S{elJ43dlel Snopaezey ) Aaeaauypyp - ele( J3yjeapn

---uojjewaoju] suojjesadg/IudawuodjAul---
ANVAWOD QvOY1Ivd NYIHLYON NOLONITYNG - N4

SIA - {euoljeuadg $1/11 - papreadg/Loaysag sae)
SIA - d(qe|teAy otpey V/N - paliedag/hoiysagq 0301 09 - {:yiny) paads
o SUOL}eDLUNWWOY) OLpey 8968 - suo| Buyjieay 9b - (-1s3) paads
e 0069 - (1934) yibuay 1SIM - uot3d241Q
S1A - pawuojuag AbBojodixoy YOLINOW -  403}tuoy uted] jo puj 1SIM 261 wiix3 - QI uteay
0 - puj 4edy 0/¢ll - asooge)/sae) “oN 1H9I3Y44 - uted) jo adhy
€ - pul juo4y z-- sjiun 0207 “oN . NG - peod|iey
UOLJBWAOJU] M3UA) abewe(q/1s15u0) ugedj ejeQ uieaj
. ~--U0}JeW4OjU] [DUUOSLd4/peod|ley---
ANVAWOD QuoYd1IvYd NYIHIYON NOLONIHNG - N8
0 0 0 0 43410 SIA - |ayy 0YINOD JI43viHL
0 0 0 0 1S14070H %2078 JI1vWOLNY - uoijeaadg jo poyjay
0 0 0 0 s4abuassey 00°000001 § - peoajiey-uop 31n0Y N3 - aseyq butyesadg
£ 0 0 0 saado(du] 00°000°89% $ - pealjtey INIWTIVHIQ - ~=mu_uum J0 adk}
QUON JAOULY SNOLAIS {ejeq $ass0] Ajaedoad NG - Ppeoajiey bupjuaoday
satanfu] ---UoLjewdojul aiseg---
a 102 0890 - (121) awy} OW ‘AYY¥38S13 88/90/80 €8 - "ON 3l
> 06/92/€0  :31VaNNY IN3GIJOV 40 J31u8 8274488M14 # GSIN
2
Ll
[=
= 6502 "2°0 ‘NOLINIHSYM

04v08 AL34VS NOILVIYOJdSNVYL TWNOILVN




APPENDIX D

. obey

£ (s)butpurj aae/sy juaptdde siyy 03 burje|aa (s)aoydey

2 ‘1 (s)butputy aue/sy juapiooe
styy jo (s)asne) apqeqoad ayl ey} saulwudlap paeog K33jeS uotiejaodsued} |euoilepy ay)

---3asne) a|qeqodd---

AIvdl 440 - IDVHOLS MM@mmqvpm;

INIddOLS - 3seyq
NOISO1dX3/3414 - $# 3duaauanddQ

109

(033dS ONINIVINIVH - 3seyq
TVYINID “INIWTIVYIQ - €4 3dud4unddQ

10334S ONINIVINIVW - 3seyq
IVILINT “INIWTIVYIQ - 2# 8dudauanddg

340-NYNg - TvNaNoOC 31XV 2
03LVIHYIAO0 - INIYVIE ¥IT1104 "1
(s)butpuyy

(033dS ONINIVINIVW - aseyy
NOTIINNSTVI/UNTTVI/WILSAS ININOJWOD NIVY¥L - [4 3dudaunddg

102 0€90 - (121) 8wi)

OW ‘A¥Y39S1] 88/90/80 €8 - "ON 3|14

panuL3uoed *INIAIJIV 40 431u8




[ abey

*S3INY NOTLVIIIIWND
YIINTONT FHL Q3SIAIY XSO IHL “INIQIDIV 3HL Y314V “HdW SE SYM (33dS QIZIYOHLNV WOWIXVW 3HL . °3W WOYJ AVMV 109 1SnC

OVH NIVY1 3H1. 03LVIS IH  °NIVYL XHOM V NO SYM INJWNIISSV dYINI3Y SIH “AYOLIYYIL 3AvYD NI SNIVHL 1HII3¥d AAVIH
ONTLIVYIAO NI IIN3IT¥IdX3 QILIWIT GVH YI3NIONI IHL  “JAISNILXI 38 OL QIIVWILSI YV SINIWIYINDIY dNNVITI ONV I9VWVQ
TVINIWNOHMIANT J¥NLOS  “71713SSAY VT NI GITTIN JHIM HSI4 000°T 1N0BY OGNV ‘HI1VM ONNOYD 3HL 0L JIVWVYO TVINIWNOYIANI
JAISNILXT SVM JYIHL Y14 ON SYM JHIHL  "Q3SVITIY ONV NOTLIVNIWVINOD WIY3ILVH SNOCHVZVH Y04 OILV3IYL IYIM €2 ONV

G3YNCNI ATSNOTYIS IYIM SNOSHI OML  “SNIOVY I1IW-£ V WO¥S GILVNIVAI JY3IM SNOSHId 00E LN0GY "QIJV JIIdIAV ONV “IATHOTHD
2143433 “3INITAX-VHVd GINIVINOD AFHL  “QIAVIT O QINNI4S SHVYD £ Vv "0311v430 JY3IM STVIYILVH SNOGYVZIVH ININIVINOD dV)
¥3ddOH Q3YIA0D V GNV S¥VD DINVL XIS “1Ivd3I0 SHVD LHII3US 19 QVH ‘HdW 09 LV INITIAVHL ‘HLYON 2S18 VYiX3 NIV¥L 1H9I3H3 XSD

---dAljeUdRN- - -
W 0E O b INEND - juauwubt |y B SIA - uo1jendeA]
02°1 °S30 - juaipedy ON "137WvH
[/NIVH - s3oea) jo "oN/adA) . uoijeuL}sag
U0 JRWUAOJU] YOed) .

[ - PIA|OAU] sae) Y9 "NOLY¥3Ig13 IH9T1AVa - 3ybt7 40 uotitpuo)

S3IA - paajoau] _ jutod aanjaedaq 3seq Yv¥31) - UOL13IpuD) 43YJeIN
s{etadiel snopaezey - Aaeaduryy - Rle(Q J8y)leapN

---UO{JeWIOJU] SuO}Fedad/Iuauuod {AUI--~
. .zo_»<»xoamz<¢~ XSJ3 - XS)

SIA - |euotjeuadp 19/96 - Pp3ajteadq/Lkoaysaq sae)
S3IA - dlqelteay olpey V/N - patteaag/Aoaysag ‘0207 SE - ("yiny) paads
suotljed’tunuwo) otpey EL£8 - suof burgtedag 09 - (-1s53) poads
o bieg - (1224) yabua _ HIYON - uoL32341Q
- S3A - pawaojadd Abojodixo) ON -  40)1uoly utedy jo0 puj HLIYON 2618 viiXx3 - Qf uteay
0 - puj Jeay 1/96 - asooqe)/s4e) "ON 1H9I13¥4 - utea} jo adky
€ -  Ppuj juouy £ - SILun "0207 "ON XS) - peoajtey
UO{L JRPWAOJU] MIA) abewe(q/}stSU0) utea| ejeg ulea)
~--UOjJewIojul |duuos.dad/peocda|iey---
NOILVIHOJSNVYEL XS - XS)
0 €2 2 0 43410 ON - dat4 JIGVLINT L
0 0 0 0 1514030} T041NOD J144vdL - voiledsadg jo poyjap
0 0 0 0 s43buassey 00°000°000‘€ § - peoajiey-uoN 31N0Y NI - aseyd buijeaadp
£ 0 0 0 saado|dw) 00°002°/86'2 § - peoa|tey INIWIIVYIa - “cwv_uum 40 adA)
BUON JOULl SNOLU3dS (|ejey $3ss07] Ajaadoad XS) - peouajley buijaoday
: satanfu] ---uotjeuwsojul osjseg---
103 s2¢el - (197) awyy v9 ‘NOLY3IENI 88/80/80 $8 - "ON 3|ty
06/92/€0  :31VaNNY IN3QI29V 40 33148 027448811V # 8SIN

¥6502 "3°Q ‘NOLONINSVM
QYvod ALI4VS NOILVIYOJSNYYE TVYNOILVN

APPENDIX D



APPENDIX D

111

2 abey

S ‘v ‘t (s)buipury aue/st juapiode siyj o) buirje(as (s)uoydey

2 ‘1 (s)buipury aae/sy juapidde
sy} jo (s)asne) ajqeqoad ayy ey} saulwsajap paeog A33je§ uoljejaodsued) jeuotjeN ay)

---3sne) a|qeqodd---

N3XO¥8 - SIATVA 131100 sz 08 °§
(s)butputy

4 ONIddOLS - aseyd
Auxozm\muzzgvga_am\x<u4m4<~zu~<2m:ocz<~<:-N&wucm;gzuuo

1HIW/H01VYIJ0 ANVAWOD - 3¥NAII0Hd ILVADIQYNI "y
(btaay ybnosyy) z<zzm~oz\gwuz_u2u IH913Y QVOY - ALITISV TWNOSHId NI JINIGIINOD ¥3AO €
(3461943 y4OoN0AY1) NVWHOLOW/HIINIIN3 IHITIHS QYO - ¥IJOUdWI - ONIIONVH NIV¥L 2

(1ub1a4) ybNoAy1) NYWYOLOW/HIINIONI LHII3YS Qv0d - 3AISSIINI - owuww 1
) s)buiput 4

ONIMOTS - 3seyy
INIWIIVY30 - 14 8dUa4unIDQ

1a3 G2el - (197) auwy) v9 ‘NOLYI6T3 88/80/80 $8 - "ON 2|14

panuiljuod *IN3QIJJV 40 43148




1 abey

"JUNSYIW AYYNOILNVIIYd V SV IA0YD W13 40 1D1HLSIA SSINISNG IHL WO¥4 QILVNIVAI Fu3M

SNOSY¥3d 00€ 1N ‘VIYILVW SNOQUVZVH 40 ISVIT1IY ON SVM JdIHL "INJOIDIV SIHL NI @3I11v¥30 IYIM INGISIY TWWIYILYW SNOQUVZIVH

HLIM SHVD JNVL 2 ONV ‘TONVHLIW ONV 3INVINGOSI ONINIVINOD S¥V) ANVL Q3av01 33uHL

“11 1334400 0L NIXNVL SYM NOILOV ON

1ng .4<z~zzuh IVILINI-SL1I G314vd30 NIVYL IHL 340438 WI180¥d SIHL 40 MINX SINIONI 40 NVWIHO4 OVO¥ NOISIAIQ 3IHL ONV

YIINIONI JHL

"NIVYL 3HL NI SIXvy8 ININOILINNAIVW HLIM ¥V T LSVI1 1V OL NG _3JATYA 3ivd8 JDILVHOLAY JHL 40 QVILSMI JATVA

G334 3HL ONILVININVW A8 NIVYL JHL ONIvig SVM YIINIINI JHL “3IAUND V 40 1Ivd 3GISLNO JHL 8WITD OL dYD JHL G3J404 ONV “NI

-NOY AIVTS v G3M0TTIV INITANVH NIvdl d31dOddW] NIHM IN3IWTIVHIA 3JHL Q3ILvILINI S¥V) 3SIHL 40 LISV 3HL
ALdW3 Jd43IM NIVHL 3HL 40 S¥VI S¢ 1S¥Id4 3HL

"SYY) Y14 14-68

cua_<zua SHVYD 2 NIHM HdW Ov ONIAOW SVM 1Sv3 8199 WdIX3 NIvdl 1H913¥4 00S

---9AlJRAUBN- -~
WOdQd <2 3an) - Juauwubi fy . SIA - uoiLjendeaAl
08°0 "SI0 jJuaipedy TH T33ANVMTINW
Z/NIVW - sydeal jo “oN/adA} uotjeulysasg
UOLJRWAOJU] YORUA] .
S - P3A|OAU] sue) IM "39v140d LHIITAY@ - 3ybL] jo uot3ipuo)
SIA - paAjoau] jutod aunjuaedag 3seq ¥V31) - uoL}Lpuo) Jayjeay
S|et4ajey snopaezey - Kaeuduly] ele(] 43Yleapn
---uoljewsaoju] suojjesadg/juanuodjAul---
ANVAWO0D QvOY¥1IVd 3INIT 00S - 00S

SIA - |euotiesadg v2/v1 - paLLeaaq/koaysag s4e)

SIA - 3|qe|tleay oipey V/N - pajledag/Aoaisag ‘0207 6v - ("yiny) paads
o~ Suoljedtunuwoy) oLpey ¥S16 - suo) buiqteag oy - ("1s3) paads
— 6S6L - (1293) yibual 1svl - uo{32a4tg

SIA - pawuojudq Abojodixo) YUYW - 4031uoly uted] jo puj 1SV3 8199 wy1x3 - ar uteay
0 - puj Jeay 0/911 - asooqe)/sae) “ON 1H913Y4 - ureay jo ad4)
€ - puj juouy £ - sjlun 0207 "ON 00§ - peo. ey
UOLJRWAOJU[ MaU) abewe(/1s1SuU0) uleUa) eleQ uiedj

---UO}JRWIOJU] |BUUOSII4/peod|Ley---

ANVAWOD QvOod1IvYy 3NIT 00S - 00S

0 0 0 0 43430 ON - 34144 olawvy
0 0 0 0 1S14030| 318V1IWIL - uoljeuadp jo poyiay
0 0 0 0 s4abuassey 00°0 § - proajtey-uoN JLN0Y NI - aseyq bupjeuadg
3 0 0 0 saakodw} 00°229°€9¢‘l § - peoaiey INIWIVYIQ - Hcmv_uum J0 ad4y
JUON JOULY SNOLUIS (ejey $3ss0} Ajasdoay 00S - preoxjtey butjuoday
satanfuj ---uoljewtojuj d|seg---
102 Sofl (127) auwty IM “3A0¥9 W13 88/01/80 S8 - "ON 3Lty
06/92/€0 $31VANNY IN3AIJIV 40 431y8

APPENDIX D

¥6502 370 ‘NOLINITHSVM
QYv0g ALIIVS NOILVLIHOdSNWUL TVYNOILVN

NNNzumm~:u # GSIN




APPENDIX D

Z dbey

Ol ‘6 ‘8 ‘¢ ‘I (s)butputy aae/st juapdde siyj o} buijeyas (sjaoydey

L ‘9 ‘2 (s)butpuiy aae/sy juapidoe
siyy jo (s)asne) ajqeqoad dy} ey} Saulwuadlap paeog A}djes uoplejuaodsuedj (euojjeN 3y}

--~3SNRY) 3|Qeqodd--~

113

1WIW/Y01VYId0 ANVAWOD - SINIWIYINDIY/SQUVONVLS INIIDTIINSNI 01

Y3J21440 NOSIAIQ - ¥00d - dNAINVKW NIVYL "6

1WIN/Y01VYId0 ANVAWOD - NOLLVY3Id0 30 IINVIIIIAYNS I1vnDIawNI '8

(1ub1a4y ybnoayl) NYWHOIOW/HIINIONI LHIIIY¥4 QvOH - 0IAY3ISA0 1ON - SIINY INILWY3IL0  “ ¢
(1ybtaay ybnoayy) NVWYOLOW/HIINIONI 1HIIIY4 GVOY - YIMOYdWI - ONITONVH NIvyl 9

TIIHNMOQ - NOILIGNOIJ szwmmvam
tput 4y

4IM0d ONINIVINIVH - dseyd
INIWTIVHIA - Z# 3du344nddQ

LWOW/Y0LVYIMO ANVAWOD - NOTLVYIMO 30 JINVITIIAUNS ILvADIAVNI i
: 4321440 NOISTAIQ - JATINILLYNI ‘t
331440 NOSIAIG - G3AY3ISE0 1ON - S3INY ONILVHIJO "2

IAL1103430 - SPIyHE 1
(s)butpury

: ONIONVIS - 3seyd
zo_huz:k4<z\uxzd_<u\zuhw>mpZuzca20u2_<z~-—ewucwuuzuuo

102 SOET - (127) awiy

IMn “3A049 W13 88/01/80 . G8 - "ON a4

panuijued *INIGIJIV 40 431Y8

A,




I obeyg

“JON3OISIY AQYVIN V WO¥4 GILVYNIVAI SVM IN3IGISIY WI0T INO  “ONILLIJ
IW0a_Y HONOYHL 3dVISI 0L 3QIXO0IQ YN4INS WNAISIY 40 LNNOWY TIVHS V 0IM0TTV: OGNV Q3INYNLYIAO0 W3HL 30 3NO “SHVD JINVL ALldW3

JY3IM SUVD 0ITIVYI0 3HL 40 XIS “UINIWIIVHIO vV 0ILYVIS ONV ‘¥3AO 1y v 031011 ‘4VD HIBT JHL NO IININNN ¥31dN0J) vV INoud
HITHM G3YYNII0 NI-NOY ¥V "NOILVII1ddY INVHE 331A4IS V 40 QVILSNI “INvyg INIONIIONI IAIL0WOI0T IHL 40 NOILVIIddV NV
ONIAVW A8 NIVHL 3HL MO1S 01 Q31dWILLV YIINIONI JHL NIHM HdW SZ 4O NOILIIYLISIH 013dS V HIIM YIdY NV ONIHIVOUddY SYM NIVYL
EL Y xo—uuhuo X0810H ¥ A8 QI0Y023Y SV ‘HdW 9¢ 1NOBY INIAOW I11HM 1IvY¥IQ SUVD Tb QVH LSIM G968 WHLX3 NIVYL 1HIIFHI XSO

---3ALJRAARN- - -
INYL - juauwuby 1y . SIA - uotLj}endea]
mo+uu.mum - juaipeuy V) VINVILY
I/NIVH - s)dea} jo "oN/2df) uotjeur3sag
UO|JBWIOJU] YORd] . .
g - PaAloAU] Sue) V9 TIMIA3g8v 1H917AYQ 34617 jo uorjipuo)
SIA - . paAjoAau] jutod auanjaedag yseq dv3ild - UOLJLPU0) udyjeay
S|et4ajey snopaezey - »xm;w:_e_ . eje(] A3yjeay
---uojjewaoyul suojyedadg/jusawuodtaul---
NOILVIUOdSNWYL XS) - XS3
SIA - Leuoijeaadg /21 - palteadq/hoaysag sae)
SIA - 2|qejieAy oipey V/N - pajlesag/Aoaysaq 0207 : SS - ("yiny) paads
- Suolledjunuuoy) oLpey 256 - suo] butjlea] 9p - (-3153) poadg
- 1618 - (3924) y3buay ISIM - uot3d341Q
SIA - pawuojadg Abojodixoy YINYYW - 403LuOl uleaj jo puj 1S3M 9968 Vd1X3 - Qi utea)
0 - puj Jedy 0/2s1 - asooqe)/sae) °"oON 1H9I344 - utea) jo 3dh)
t - puj juody L - sjtun "03071 "ON . XSJ) - peodjtey
UOLJPWIOJU] ML) abewe/3stsuo) uteay eleQ uteaj
---UO|3eWIOJU] |BUUOSJII4/pROA| LRy~~~
NOILVIYOdSNVYL XS) - XS)
0 0 0 0 43410 ON - 9444 FTGVINIL
0 0 0 0 1S14030H T0¥INOD JI44vdi - uotjesadg jo poyisy
0 0 0 0 saabuasseq 00°0 § - peoslley-uoN 31004 NI - aseyq buijeaadp
14 0 0 0 saako|du3 00°059°6£9 $ - peoJ ey INIWTIVHI0 - ucmv_uum 40 2adAj
3UON JOULK SNOLUIS |B}e4 $95507 Aj14adouy XS) - peoajtey buijsoday
satanfu] ---uoljewJdoju] sLseg---
103 1020 - (127) 8wy V9 ‘SN3HLY 88/€1/80 98 - "ON 314
06/92/€0  :31VONNY IN3QIOJV 40 43144

1274488711y # 9SIN

APPENDIX D

$6502 "2°0 “NOLONIHSVM
QYV08 ALIAVS NOILVIYOdSNvYL TYNOILVN




APPENDIX D

115

Z wmmm

8 ‘L ‘G (s)butpuiy aae/sy JuapLdde siyy 03 burje(au (s)ao0}dey

9 ‘¢ .m ‘2 ‘1 (s)buiputy aae/sy juapiode
S1yy jo (s)asne) ajqeqoad ayl eyl sautwudlap paeog A313jes uoijejuodsued)] [euolIeN ayj

---3sne) 3| qeqodg---

034N23S LON - SONILLI4 401 "8
s)butputy

ONIQNVLS - aseyd
(INOWS/SIHWNS) 111dS/AYIT STVIYILYW SNOQUYIVH - Z# 3IU34anddQ

1WOW/Y01VY3d0- ANVAWOD - NOILVY¥IMO 40 IINVITIIAUNS 31VADIAVNI L

JAISSIIXI - I9v9 XOv¥L "9
NINOHE - IMINNN ¥INdNOD °S

NI-NNY ¥OVIS - NIVYL ‘¢

(3ybraay ybnoayl) NyWHOLOW/YIINTINI 1HOI3H4 QVO¥ - IAILNILLIVNI K

Aaum_wgb mm:o;;av NVWYO10W/UIINIONT LHOII4d Qvod - 30 ISN YIdOYdWI - SIxwvyd -2

(1ubtaay ybnoayl) NVWYOLOW/YIINIONI 1HOI3Y4 QVOY - YIJOUdWI - INITONVH NIvdl 1
(s)butput4
INT1V¥I13030 - aseyd
INIWIIVYIQ - T# 3duaaunddQ
103 1020 - (127) auw} V9 ‘SNIHLY 88/€1/80 98 - "ON 3|4

panutjuod *IN3QIJJV 10 43144




1 abey
*NOTIVIIYYI L1VOYHL 40 Q3INTVIdWOD GUYANNNC AGYY3N V 1V 3TA0TdWI T OGNV SIFA0TAWI avoy1Ivy IIYHL  °Qavol uzp_
(3717114S LVHL XOVYD HONI-LL V NI ONILINSIY “LI7dS ¥v¥) IHL 30 ON3 3INO NO (13M QVIH IHL ‘GIOY0T SYM ¥YD IHL NIHM -QIYUIvd3IY

Zuumc<zwz_z~4x<uu:h ugOmuw xo w< nu~u—mm<4uumohz<uuzhcu3:_4<h2uzhx<¢uouu~>zumhuuqmm~u~<ou:~z_xxmqu
V A8 JHDISHIAO NV "SHIVAIY 304 (JLVD) INVI4 S, YINMO ¥VI JHL O IN3IS UNV 8861 40 HOYVW NI IN3IQIJIV Nv NI N33g QVH ¥v)

ANVL JHL 1VHL 03S012S1Q NOILVOILSIANI 3IHL  “1S3M ANV HINOS 3IHL OL 3 11W ¥ILYVNO-INO ONIANILXI VIV NV @3ILVNIVAI IN3IS
JHL LV ONIATHYY J31HD 3414 Vv "ONNOYD 3FHL OLINO INO Q3111dS QIJV 40 QVOT JYIINI IHL  “LI JA0GY ONIWHO4 SVYM OGN01D V ONY
ININVIT SYM HYD FHL GIDILON JIA0TAWI INYId V ‘Y3LVT SUNOH & 1n0AY "IV JILVIYAW 30 SNOTIVD 000°02 QINIVINOD ¥V) IHL
TINVTd WIIWIHD T1021ST3A 3HL J0 QYVA JHL NI MOVYL ONIOI0OH vV OL SYOI0E X1V ¥VD ANVL QIHDILIMS QVH MIYD ONIHILIMS 921 NV

---3AL]RUABN- - -

INIONVL - Juawubi |y
: 13A3 - juaLpeay
8/TVIYLISNANT - S¥de4Al Jo ‘ON/adAj
uotJeWAOJU] YO}
1 - P3ALOAU] Sue)
SIA - paALoau]
S|etad1el snopaezey

- NE “STHdIWIW
:o.—umc_ummo

NL ‘SIHdWIH
jutod 3aanjaedaq iseq
Laeaoury]

SIA - uoLjendeA]

IHIITAVO - Y617 jo uol3ipuo)
AGNOT) - UOL1ipuo) A3yjeaM
eIeQg J3YJeIM

---uojjewsogu] suogjedadg/juawuod jAug---

V/N - {euoyjeaadQ
ON - @d{qejieay oipey
SUO ()DL UNUAIOY OpeY

116

ON - pauwaojadd A6ojodixo)
0 - puj Jedy
0 - puj juody

UOI JRWABJH] MBA)

V/N - PpajLeaaq/hkoaysag sae)
V/N - pajteasg/Loaysag -0307
V/N - suoy bupiea)

59 - (1933) yjbuai
ON - J4031uOy ulea) -jo puj
0/1 - asooqe)/sae) °ON
0 - sjtufy "0307 "ON
abewe(y/}sS1SU0) uLedy

NOTLVIYOdSNVYL NVIIYIWY TYHINID - 1V9Z

0 - (-yiny) paads
0 - (-1s3) paads
V/N - - uoL3d8aqQ
v/n - al uied)
¥Y) JIINIS - utesf jo adAy
19z - peo.|iey
el uted|

---Uoj}JRHWUOJUT [BULOSII4/prOd]Lley--~

ANVAWOJ GYOHTIVY 410D TVYINID SIONITTT - 901

0 v 0 0 43430 ON - 34t4

0 0 0 0 15140304 V/N - uotjesady jo poyjey

0 0 0 0  saabuasseq 00°0 § - peoayley-uoN INIONYLS - aseyq butjesadp

0 0 -0 0 sa3fo (du3 00°000°0S1  § - PROALLEY  QISVITI CLWW “ZVH - 3u3pLooy 0 adh)

QUON JOUll Sholudg |e)e4 $35507 Ky43doag 93] - peoajiey buijaoday

satanfug ~--UO}JBWIOJUL D1Seg---

| 103 0091 - (197) 8wy NL ‘SIHdWIW 88/81/80 . B8 - "ON 3|l

- 06/12/21  :31VaNNY IN3QID2V 40 J31u8 2274488711V # 8SIN

=

. =

(==

a 6502 "2°Q ‘NOLINIHSYM

<t

Qyv08 AL134VS NOILVIYOJSNYYL TYNOILYN



APPENDIX D

117

Z mmwm

b ﬁmvmc_vc_w aJe /st Juaplode sty 03 mcwum~wg (s)4030e

€ ‘2 ‘U (s)burpury asae/sy juaptooe

styl 30 (s)asne) a|qeqoad 3y} JBY} SAULWAIIAP pAeog A}13jes uotiejaodsueaj [euotieN 3yl

---3sne) 3|qeqoid---

1WIKH/Y0LYYId0 ANVAWOD - 3Y¥NAII0Hd ILVNDIAYNI

.v
. ) ~ A¥3T13 - JATINILLIVNI €
NOSYId JONUNIINIVW YIHI0 - Q3WHOIYId LON - YIVdIY INIWAINDI "2

ajunidny - (aN3-V) QV3H YvI WNVL I
(s)butpury

; INIANVLS - aseyd
VD ANYL 40 3YNLdNY - T# 32U344NIDQ

102 0091 - (127) awiy

NL ‘SIHdWIN 88/81/80 88 - "ON 3ty

panut3uod *IN3IQIJIV 40 J31y4

-, ),




[ obey

A8 NOILIGNOD 1SV1Tv8 IHL 40 NOILVAYISE0 3QvW INISSOHD IHL IV 03ISN TWWIYILVKW Yy384nY IHL
ONIDNIS 1SVTIvE JHL NI Q3LInS3¥ 3YNLONYLS XIVYL IHL YIONN WOY4 NOILVHIIW T110S 40 IINIQIAI

AT43d0¥d LON SYM HIIHM ANLONYLS NIvHl IHL @3140LSIA SIJY0J INILINSIY IHL
HLIM INILSISNOD 1ON SI, HOTHM ‘SIvdg JATL0WOJ0T INIONIJIANI FHL AINO INISN NIVHL 3HL QIMOTS QVH YIINIONI 3IHL

"OVYL 3IHL Y3IONN S318YD INOHdITIL OL SIOVWVYO A8 ONV ‘AvVa 1X3IN IHL
N3IdO 10N @IN0J LvHL S3SSINISNG 1¥I0T AS QIYYNINI FYIM SISSOT "NOILIIISNI TYWHON INIYNG 3T91SSOdWI SHYOLIIJSNI NIovul

“ONISSOH) GvOod JHL dH3IANN WOUd
*1SV1Ivd 3HL A8 QINIVYLS3Y
"SINDINHIIL INITONVH NIVdl G009
S0334S

J11vYd3 1V 31vy3d0 N3IIQ QvH NIvdL IHL QILVIIONT S3dvi G33dS "QIZITVIIASOH JHIM ONV SIWNS GITVHNI ILIS 3HL INILVYIT1SIANI

SY3d00d1 104Livd AVAHOIH V014014 FIYHL

*037111dS 09%4vD JHL ANV Q3NUNLY3IA0 JAIXOHAAH WNISSVI0d ONINIVINOD ¥V ANV

¥V  "V3IYY HdW 0S ¥ NI HdW #9 LV 9NISSOYD 30VY9 V YIAO INIAOW 3ITIHM 11VHI0 SYYD 92 OGVH HIYON €268 V¥LX3 NIVHL LHOI3H4 XSO

---aALjRALRN---

INIONVYL - Juawubi |y

1IA3T - Juaipedy

[/NIYW - syoea) jo "oN/adk)
uojeWAOJU] YOoeA]

p - PaAlOAU] sde)

SIA - PaA{oAu]
Sjetadjel SNOpARZEH

14 “ITTTANOSMIVE
uorjeutysaq

v9 ‘39014anive
juLod aanjaedag jseq
Kieuaduty]

ON - UotjendeA]

Mva - 346171 jo uorjipuo)
Yv3l) - uoL3ILpuo) Jayjeay
®1BQ 43Yy)eaI

---uoijewJdojuf suojjedadg/IuswucajAul---

SIA - {euoy jeaadq

92/81 - pd3|tleaaq/Aoaysag sde)

NOILViHOdSNVYL XSI - XS)

. S3A - 21qe|leay olpey ¥/N - paftesag/hoazsagq 0207 0S - (°yiny) paadg
— Suo{jedLunuwo) oipey £9.€ - suo| buijtea) 9 - (-3s3) paeds
- 9£9¢ - (1934) y1buay HIYON - uot3da3atq
SIA - pawaoyadd Abo|odixoj ON - J40jtuOy uleda] jo puj HLYON €268 vdlX3 - al uteaj
< - pul Je3y /0% - asooqe)/sae) “oN 1H9I3Y4 - uted] jo 3dA)
¢ - pul juody 9 - sjtun 0307 "ON XSJ) - peddjiey
UOLJRWADJU] MIL) abewe(q/1stsuo) utea) eleQ Uleu]
. ---UO}JRWIOJU] (dUUOSIIJ/peod|Ley---
NOILVIYOdSNVY¥L XSD - XS)
0 A 1 0 434310 ON - 94l T0YLINOD J144VHL
0 0 0 0 1514070} %3018 J11vkOinY - uotjesadg jo poyiay
0 0 0 0 s4abuassey 00°£09'02% $ - proujtey-uoN 31004 NI - aseyq buijesadp
v 0 0 0 sa3fo|dw3 00°000'89¢°l § - peoJj|tey INFWTIVH30 - a:ov_uum 30 adfy
QUON JOULY SNOLADS |e]ey $35507 Ajaadoagd XSJ) - Pproafiey buyrjaoday
satanfu] . ---uojjewsojuj ojseg---
”w 163 9020 - ((97) auwy) 14 CI1TANOSHOVE 88/51/60 S6 - "ON 3!y
= 06/92/€0  :31VONNY IN3QIJJV J0 J3Iy4 €27448811V  # 9SIN
o
o,
[~ 9
< v6S02 237G ‘NOLINIHSVM

04v0g AL33VS NOILVIYOdSNvHL TVYNOILVN



APPENDIX D

119

¢ abey

G ‘¢t (s)butpury aue/siL juapidde siyy o} bBurjeas (s)uoydey

v ‘2 ‘t (s)burputy duae/st juapidde
m—za 30 (s)asne) ajqeqouad ay) am;g saulwualjap paeog »uoumm uoijejaodsueay (euoijenN ayj

---3sne) 3| qeqo.dgd---

u;m_mmoahoz-zo_PUuamz_xu<z~ m
cuma<440u-hw<a4<m.e
hzuZAzo~<muao ANVAWOD - NOILV43d0 40 IINVITTIIAUNS ILVNDIOYNI €
(3yb12ay ybnoayy) NVWIOLOW/Y4IINIONI LHO13YJ QVOY - YIOUdWI - ONITONVH NIVdL 2
(1461aay ybnouyl) NVWIOLOW/YIINIONI LHOIIYS QVOY - IAISSIINT - owuww 1
S)butputy

IONIddOLS - @seyq
INIWTIVYI0 - T[4 9dua4andd(

103 9020 - (127) 8wt} 14 “INTANOSHIVE 88/51/60 G6 - "ON °1l4

panutijuod *IN3AIJIV 40 431y8




{ abey

"SHNOH € Y3IA0 HO4 AILVAIVAI FHIM SNOSHId OF

1nogv  "Nv938 dn311d IHL 3403438 1334 00E€ LNOGV IN3IM SHVD JHL "MWl GNNOGHLNOS 3HL OL SSOYIV ONIMOI104 40 GVILSNI Hdwil
ANNOGHLYON IHL GYVMOL GIQVIH ¥vD HiZZ IHL ONV N3O Q3ddv9 SINIOd IHL ‘HILIMS 3JHL HIAO GIAOW SHV) FHL SV "~ A14Id0Yd

L1 X207 1ON QIG 3H Lng ‘YIAOSSOYD IHL HONOYHL 09 0L NIVYL 3HL HO4 HILIMS 3IHL GINITVY NVWHILIMS QYVA vV  “SNOI1VI

00Z ¥IA0 GIVIT ONv TIvY 40 3D31d ¥ A8 GIYNLINNA SYM GIDV IIHOHJSOHd 4O HYI MNVL [ OGNV “SIVIYILYW SNOGYVZVH QINIVINOD
SHV) JHL 40 ¥NO4  "YIAOSSOYD V HINOYHL HAW O1 INIAOW ITIHM 11vy30 SYVI 9 (GVH HLNOS €v€8 VdiX3 NIVYL LHOI3Y¥4 V201 931

---3ALJRAABN- - -
. INJONVL - Juawuby |y . : SIA - uoLjeNdeA)
IAIT - juadipeay 1 Ci3roe
€/NIVW - s¥o'u] jo -oN/adh] uotjeutysag
UO|JeWA0JU] YOed)
S - PAA|OAU] sue) 11 09VIIHD 1HOITAVG - 34617 jo uotjLpuo)
SIA - PaA0AU] juLod 3anjaedag jse’) V31D - uoi}Lpuo) J43yleam
s|eludjel snopaezey Kaeuaduill] vle(Q 43YyjeaM

---cm*umagouc_ suojesadg/Jusuuod jAu3---

ANVAWOJ avoy1IvY 4109 TVHINID SIONITTT - 921

SIA - Leuor jeaady 9/0 - pajieaadg/hoaysag sde)
SIA - 3iqe(ieay oipey ¥/N - patiessg/Aoaysag "0d01 St - (‘yiny) paadg
S SUOL]eDdLUNWWOY) OLpey g26f - suo} butjtieuay ol - (-1s3) poads
— _ 6Lz - (1294) y1buay HLNOS - uot323atQ
SIA - pawuaojuag Abojodixof ON -  40jLuOy uleaj jo puj HLNOS €v€8 VdIXI - al uteday
- puj ueay 1/vS - asooqej/s4e) ‘oN 1H91344 W07 - ulea) jo 3df}
2 - puj juouqy z - sjtun 0207 "oN - 91 - peo.|tey
UOLIRWAOCJU] MIU) obewe(/1s1Suo0) uteu) ejeQg uted)
---uotjewdojul 3uuosJdad/peoayey---
ANVAWOD OvOYTIVY 4109 TVHINID SIONIOTL - 991
(1] 0 0 0 T4ayy0 ON - a4ty %2018 JI1vHoLNY
0 0 0 0 15140104 S3INY QYVA - uorjesddg jo poylay
0 0 0 0 s4abuassey 00°000‘01 § - peoaftey-uop 31004 NI - aseyq buijesadp
£ 0 0 0 saako|duj 00°00S‘/8 $ - peo.|tey INIWIIVYIQ - gcmc,uum Jo adf)
9UON JAOUll SNOLUA3S (e)ey S9S5S07 %.f_mao.\i 931 - peoajtiey c:goawz
satanfu] ---Uoljewaoju] dLseg---
a 100 s¥80 - (127) awi] 11 ‘LIWWNS 88/52/60 001 - "ON 3ty
> 06/92/€0  :31VONNY IN3Q192V 40 43144 6274488IH) # 8SIN
S
Ll
a
< ¥6502 "2°G ‘NOLINIHSVM

Q4v08 ALI3VS NOILVIiHOASNWHL TUNOILVN



APPENDIX D

121

2 obe4

v (s)buipuiry aue/sy Juapidde syl 0} buije|aa (s)aoydey

m ‘2 ‘T (s)burpury aae/sy juapiooe
mm;a»oAmvwmzmum—amnogaw:uumsamm:_sgwdovvgucmuwumwco_uaasoamcusp—a:omamzm;h

---3sne) 3|qeqosd---

Q3UNLINNG - (S)HV) dNVL ¢
: (s)buipuy 4

INILVYI1IDIV - @seyq
(INOWS/SIHNA) 111dS/MYIT SIVIYILYW SNOQUYZVH - Z# 3duaaanddgQ

N3dO - (S)INIOd HOLIMS ‘€
Y3dT1IH QUVA/NVHINVYE QUVA - GIIIdWOD L1ON - SITNH ONIHILIMS "2

GINI0INA - NI0T GNVLS HILIMS 1
(s)buipuiy

ONTLV¥3 130DV - 3seyq
INIHTIVYIO - [# 8du344nddg

102 S¢80 - (191) awi}

11 “LTWWNS 88/52/60 001 - "ON 3|4

panuijuod ‘IN3IGIJIV 40 431y




122

APPENDIX D

1 abeyq

*Qvoy1Ivy 3HL 0L Q3140433 LON SVM JUNLIVYS IHL ONV GY3IH TIv¥ JHL NI SMV1d Ol 123430 3H1 Q3ingly¥ily

YOLVYIdO INIWAINDI 1SIL IHL 1n8 “TIvd JHL NI 3¥NLOvH4 IHL 0ITV3IAIY INILS3IL IHL  “INIGIIIV IHE 340439 SHIIM

¢ 1n0dy Q31S3L ATIVIINOSVHLIIN NI GVH XIVHL IHL  "SIWOH YI13HL WO¥4 QILVADOVAI 3¥3M S3IITIWVY 01 "VOOS IILSNY) GNY

0I2V 21133V ‘GIJV DIYOHdSOHd G3NVIT SHVD ANVE JHL 40 33¥HL "STVIYIIVW SNOGHVZVH ONINIVINOD SHV) HNNVI JHIM Syv) 0311vdiq
JHL 30 NIAIS  °NIVYL 3HL ¥3IANN ONINVINE 11vd JHL NI 031InS3Y¥ 3AYND IHL 40 TIvY 30ISLNO JHL NI YNLIVHS SSIYLS V udTV3IATY
NOTLVOILSIANI  "HdW Ot INIAOW 3ITIHM 3AUND 1437 33¥93Q-3AI4 V NI TIv43Q SYVI 21 QVH HLYON _omm vdiX3 NIvdl 1H91343 d

---3ALJRAARYN---
WO QS 3an - juawubl |y . SIA - uo11ENIeA3
82°0 "S3Q - juagpedy A 3THASINOTY
[/NIVW - sydoeal jo “op/adh) uotjeuiysag
uoijewdojul yoedj

L - P3ALOAU] sue) A CWYE d3AV3E va - 3ybiq jo uoryipuo)

S3IA - paAjoAu] jutog aunjuaedag jse) Yv31) - uol31puo) Jayjeay
S|e143]8) ShopaeZey Kaedauiy] eje(Q JA3YyjeaM

---Uojjeuao U] Suo}3edadg/IuswuodjAul---
ANVAWOD AVMIIVY ITVIASINOT ¥ HVONQYd - vd

SIA - {euotjeaadp 21/0 - pajreadq/Aoaysag sd4e)

SIA - 3|qe|leay oLpey V/N - wwppmgwc\xogamwc *0207 o€ - ('yiny) paads

Suo{jedf{unukio) otpey 0002 - suo} Bupjteay og - (-3s3) paads

Stee - (1934) Y3bual HIYON - uoi3d341g

SIA - pawioygaad ABo|odixoj YOLINOW -  4031uoj ulea] jo puj HIYON 10€8 VYiX3 - 0 utexy

0 - puj ueay 6/6v - asooqe)/sae) “oON 1H9I3¥3 - uieay jo adA)

Z - pul juouy v - sjtup "0207 "ON : Wd - peoajiey
UOLJRWAOJU] M3L) abewe(/3stsuo) uedj ejeq uteuj
---U0}Jewdoju] |3UUOSI34/peoa|iey---
ANVAWOD AVMIIVY J1TIASINOT % HYONQVd - Tvd

0 0 0 0 43410 ON - 3444 318V13IHIL
0 0 0 0 1st40]0y %2018 J11VHOLAY - uotjedad) jo poyla
0 0 0 0 s4abuassey 00°69S 2 § - peoajtey-uoN JLNOY N3 - aseyq butjedadg
Z ] 0 0 saafopdu] 00°691 ‘681 $ - peoajiey . INIWIIVEIO - a:oc_uum Jo adhy
BUON 40Ul SNOLUAIS |eley 535507 Ajaadouy TWd - peoaitey butijaoday
satanfug ---UO|JeWIO0}U] D|Seg---
103 spe0 - (197) dwy AX *3TTIAAINTY - 88/¢1/01 €01 - "ON 311J
06/92/€0  :3LVANNY IN3QI22V 40 43144 207446811V # @SIN
96502 "2°Q ‘NOLINIHSVM

04v08 A134¥S NOILVIYOJSNYYL TYNOILVN




Z abey

o
=
(]
=
(W9
Q.
o
<L

9 ‘v (s)butputy aae/st juapidde siyy 03 burie(aa (s)aoydoey

) G ‘¢ ‘2 ‘I (s)bulpuly ase/si juapidde

sy} jo (s)asne) apqeqoad a3yl ey} Saulwudlap paeog A}ajes uotjejaodsued| |euorieN 3yj

---3sne) 3|qeqOsg---

W3 - (S)IYv) WNVL "9

. wmwm:_vc_u

INIddOLS - @seyd

(OWS/SIHNS) T111dS/AVYIT STVIYILVH SNOGUYZVH - €4 3dU3duLunddQ
o

N

NINOYS - 1jvd °§
(s)butput 4

033dS ONINIVINIVH - 3seyd
INIWIIVE3Q - ¢4 8duadunddQ

TINNOSYAd WOLIVYINOD - SS3D04d NOILVIANVLSEANS I1VNDIAVNI b
¥01vY3Id0 INIWAINDI NIVHL - NOILdIDY3d IvUNV/IVNSIA t
¥01v43d0 LN3IWAINDI NOWiL - 0320NCSIN - NOILJ3IdSNI XowvdL ¢

aunLdved - 1y 1

(s)butputy

v - aseyy

NOTLINNATVW/IUNTIVI/WILSAS LNINOJWOD NOVHL - Y4 ddu34unddQ

102 sveo - (127) awt} MOCI1TAAINTY gg/e1/01 €01 - "ON 3114

PanuL3uod ‘IN3AIIIY 40 431y8




1 abeyd

*INIWTIVYI0 TVYINID vV ONILYVLS
‘71vY J4NSOTI ONV 9083 HILIMS V NONYULS 13IHM GIVIVY3I0 IHL ‘NO Y3HIWV3 °39v9 MIvHL IHL OLNI 03ddOY¥ad ONV 31XV

3JHL NO QYVMNI 0I7S N3IHL J33HM JHL “ONINVYE WOY4 GINIVYI ANV QILVIHYIAO ATINIYVAdAY OVH T3IHM JHL “JINVHD STHL Q31va3Idd
J33IHM JHL 1N “YINNVH STHL NI Q3dWVLIS YIINOT ON UV STIIHM "ONIUNLIVINNYW INTYUNG WIY TIIHM IHL 30 XIVE 3HL NO Q3dWY1S
L1OH N338 QVH LVHL Y3IBWAN QVIY3IS V LV NNO3G GvH JUNLIVHS IHL "QILVIHYIAC QVH LVHL TIIHM NINOY¥E V HLIIM dvIX08 V SYM 11wvd3d
01 dv) LSHI4 IHL  "43THD JdI4 TYI0T Vv A8 (QIHIQHO SYM SNOSH3Id Otl 1nO8Y 40 NOTIVNIVA3 AYVNOILNVIIY4 V  "09dYD ¥I3HL
037111dS HO GINVIT HIWONOW INIFHALS 40 ¥VD ANVL T ANV VA0S J11SAVI 40 SYVD JINVL dN04  “SIVIYILVH SNOGYVZIVH ININIVINOD
SHVYI ANNVL JY4IM S¥VI Q3TIVH3IQ 3FHL 40 NIL  “HdW Z2b ONIAOW 311HM 4_<zuc SYvd 02 GvH :hzoz 1104 vdiX3 NIvdl LHDI3Y¥4 SN

---3dAL}RAARN---
INIONYL - Juawuby (v . . SIA - uojjendea3
02°0 °S3q - juaLpesy S "IVTIANIIND
Z/NIVW - syoeal jo "oN/adh} uotjeutlsag
UO}JRWAOJU] NORAL . :
0l - P3ALOAU] SuR) V9 "VINVIlV NMVYG - 34617 Jo uoriipuo)
SIA - paaAloau] julog 3anjaedag jse’ AGNOT) - UOL1{puo) J3yjeay
S|el4dlel shopaezey ) Aaraadupy] elR(Q 43YyjeaM
---:o'amELou=~ mco_uosono\ucoscou_>:u---
ANYdAKOD AVATIVY NYIHLINOS NT044ON - SN
S3A - Leuotyeusadg 0¢/11 - pojleaag/Aoaysag sde)
SIA - 3iqe|ieAy olpey V/N - p3jLe4ag/Aoaysaq "0207 s§ - ('yiny) paads
SUOL eI LUNWWO) OLpeYy £966 - suoj buitrea] b - ("1s3) paads
P 000, - (1924) yibua) HIYON - uotjdauaiq
~— SIA - pawuojuaqd Abojodixo) ON -  J0j1uOl uled] jO puj H1YON 110/ V¥1X3 - Q[ utea)
1 - puj qedy /12t - asooqe)/sae) “oN LH9I344 - uiea] jo adA}
£ -~ pul juouy v - S3iun "0d07 “ON . SN - peoJjiey
UOLJRWAOJU] M3U) abeweQg/3s1suo) utedaj ejeQ utedj
---U0}JRWIOJU] |BUUOSUIJ/pROL]| LRy~~~
ANVAKWOD AVMTIVY NYIHLINOS NT0JHON - SN
0 0 0 0 43410 ON - 944 TO4INOD 31314Vl
0 0 0 0 3S 140704 %3078 J1L1VNOLINY - uoljedadp jo poyjay
0 0 0 0 s4abuassey 00°€28°101 $ - peoa|tey-uoN 31004 N3 - 'aseyq buyjedadp
b 0 0 0 saado|du)] 00°5p9°LE8  § - peod| ey IN3WIIVHIa - :8_8« 40 adA)
QUON JOULW SNOLU3S |e)ey $3s507 Ajuaadouyg SN - Ppeouajiey bupjaoday
satanfuj ---Uo}jewdojul dyseg---
103 0040 - (197) awyy 2S. ‘AIsV3 88/91/01 , ¥OT - "ON 3|1
o
< 06/92/€0  :3LVANNY IN3GIJ2v 40 43144 t0Zy46811Y # 4SIN
a
=
wd
mm ¥6502 "2°Q ‘NOLONIHSVM

(Q4v08 AL134VS NOILVIYOdSNVYL TVNOILWN




APPENDIX D

J abey

L (s)butputy 3ue/sy juapldode siy3 03 Butrje|as (s)uo}dey

9 ‘S ‘4 ‘€ ‘2 ‘UL (s)buipury aae/st juapidde
styy jo (s)asne) 3a|qeqodd 3y} ey} saulwudlap paeog A}3jes uojjejandsued] jeuolleN ayj -

---asne) 3|qeqodd---

W31 - 3Woa ‘¢
(s)butpuyy

ONIddOLS - dseyd

125

(INOWS/SIWNA) 111dS/AVIT STVIYILYW SNOQUVYZVH - €4 3dUa4anddQ

NINYLS - 11vd WNS01D 9
NINYLS - 9044 ﬁuw MS °§
. s)butpuyy

ONIMO1S - 3seyd
TVYINID “INIWTIVYIO - 2§ @duda4nddQ

350071 - T3IHM b
ARINLIVANNYW - 123430 WI¥ILYKW "€
OINIVED - 13IHM 2

031v3IHY3A0 - Awuzz 1
. (s)butpuyy

©033dS ONINIVINIVH - 9seyq
WIFINT INIWVIVHIO - 1[4 3duaaanddg

103 0040 - (197) 8wt} 2S ‘A31SV3 : 88/91/01 b0l - "ON 314

panutjuod ‘INIQIJIV 10 431u8

A -, o,




126

APPENDIX D

4

1 obey

JHL INIJNO3IY 0INSSI NIIB OQVH ¥IQH0 TVHINID v :
S173430 ON ONV 3T70IH3IA 1Ivd-1IH V WOYS LN3IQIIIV IHL 340438 AVO 3HL G31II4SNI SVM TIvY 3HL
031SIX3 LVYH1 S13343Q OV3IH 111dS TWII11Y3IA 40 JON3QIAT SYR Jd3IHL

ONV GV3IH V QYH LVHL TIVH V LV (3440030 INIWTIvYiIa 3JHL

MITLS ONIUNSYIW NINOHE V WOH4 GINVIT 094vI 40 SNOIIVI 000°v LNOBY

dVd NV Vv SYM Suv) 0311vyd3d 3HL 40 INO

"SNOILIGNOD AJvdl d00d Ol 3INd V3IdV 3HL NI HdW OT Ol 033dS WNWIXVW
*SNOTLVINDIY vd4 A8 Q3LLIWYId SI NOILJD3IASNI 40 3IdAL SIHL

"GI1ON J4IM
“INIWTIVY3A IHL OL HOIYd

"NIVYL JHL YIONN INOYE TIVH JHL ONY NOILVHVdIS 83M
"HIA0 G3TT0Y dvI JFHL NIHM QIOVWVA SYM LVHI 3W0OQ JHL NI 3UNLd3IdV
“TONVd0¥d0ST 40 SNOT1v9D 000°€2 H1IM QIQVO1

"HdW £ 1008V INIAOW 3JTIHM 11vHd3Q Syvd €1 QUH L1Sv3 m~om VY1X3 NIVHL L1HOI3Y4 MWD

¥6502 "2°Q ‘NOLINIHSVM
Quv08 AL34YS NOILVIYOdSNY'it TVNOILVN

---3A1]RAARN- - -
INIINVL juawuby |y . ON - uoLyendeAY
6.°0 "SI0 juaipedy 11 "3SNOHGOOY
[/NIVW - sxoeal jo -oN/3adA| uotjeutysag
UOLJRWAOJU] NOeuUj )
[ - PaAjoAU] sue) OW "¥31V1S LH9ITAVQ - 34617 jo uoyjtpuo)
S3A - paA|oau] jul04 24njaedag 1seq YYI1) - UOLILPUO) J3YIEdM
S{eL43d}RY SNOpURZRY Kaeaauil] el 43Yyleay
’ ---UOjjewdOj U] suojjedadp/juawuod jAul---
AVMTIVH NY3ILS3IM % TUNOSSIW O0IVIIHD - MNWD
S3IA |euotjeaadp €1/0 - palreaaq/hoaysaq sae)
S3A - dqe|leAy oipey ¥/N - papiesag/Aoaysag 0207 ol - ('yiny) paads
Suojjedlunuwe) oipey 0£9p - suo] bBuyjtreay L - (°1s3) paads
0LLE - (1931) y1buai 1Sv3 - uoi3dadslg
ON - pawuojudd Abojodixo) YINYyW -~ A031uOl uied) JO puj 1Sv3 glot wvyix3l - Q1 uilea)
0 - puj Jedy 0/8S - asooqe)/sue) °ON 1H91344 - utlea] jo adk}
€ - puj juouay £ - sjtufn ‘0207 “ON MNW) - peodjiey
UOLRWAOJU] MIUA) abewe(Q/1s1Su0) ulesy eleq ujedy .
---Uojjewaoju] |duuosaaq/peodyey--~
AVATIVY NY31S3M % IUNOSSIW O9VIIHD - MNWD
0 0 0 0 43410 ON - 3414 |NQD LINVHYVAM NIVl
0 0 0 0 31stLJ0loy 31V1INIL - uoijedadg wo noylay
0 ] 0 0 saabuassey 00°0 s peoJ4jLey-uoN LnoY N3 - aseyq butjedadp
13 0 0 0 saako|dw3 00°000°€82 $ - peoditey INIWTIVHIO - ucov_uum 40 adAy
QUON JOULW SNOLUIS |eley sass07 Ajaadoay MNW) - peoajley buijaoday
satanfu] ---UO|JeWJO U] D|Seg-~-
103 2290 - (127) auyy 11 ‘Hvad 88/92/01 ¢Il - "oN 3y
06/92/€0  *3LVONNY IN3QIJIV 40 431d9 SOZ4468IH) # 8SIN



APPENDIX D

127

. obey

G ‘Z (s)buirputy sude/st juspidoe sy} 03 butiejas (s)a0idey

b ‘1 (s)butputy aue/sy juapidde
Sty} 4o (s)asne) ajqeqoad ayj jeyj} sauiuua}ap paeog £}ajeg uorjejdodsues] |euorieN 3yl

---9sne) a|qeqoad---

WA - IN0a S
(s)butput 4

9NIddOLS - 8seyqd
(INOWS/SINNA) 1114S/NVIT SIVIYILVW SNOQYYZYH - €4 @duauaunddQ

NIXOHE - TIVY ¢
. (s)butpuiy

INIMO1S - @Seyd
INIWTIVHIQ - 2# 3dU84unddQ

vd4 - SINIWIYINDIU/SOUVANYLS INITIT44NSNI €
YO1D3dSNI AVM 40 IONUNIINIVW - JLVNDIAVNI - NOILDIASNI Movdl 2
NOILWHVd3S - Qv3H 1ivd "1

(s)butrpuiy

- aseyqd

NOT LINNATYW/IUNTIVA/WILSAS LNINOAWOD MIWHL - [# 8dusaunddQ

1a3 2290 - (127) auwt) 11 ‘YYd 88/92/01 21T - "ON 3|14
PaNuLIU0D ‘INIAIJIV 40 431¥g




- - -

1 abeyd

“(INTYN) TW/IN SG2 OGNV (G0019) TW/ON vt LtV JLI108VLIIW YNYNCTYYW OGNV {Q0018) TW/9N T 30 SNOILVYLINIONOD LV NVWINVYS

GV3IH JHL NI VYNVACTYYW 40 3INISI¥d IHL O3ILVIIANT MI¥D IHL 3JO SISIL XOL “INIWTIVYIG J0 INIOd IHL LV NINOYE QvH Syvg INIOC
2 LVHL 037YIAIY NOILVOILSIAND  ~QITIVHIA NIvYl IHL ‘32G1¥4 IHL 40 GNI ¥IHLO 3HL HIAQ QISSYd €00F NIHM "Q3I3J04d OL

W3HL 0101 ONV €00% 40 M3¥D IHL G317V 3H ‘QYVIH AISNOIAIYd ISION IHL QISNVD LVHM SYM SIHL INIWNSSY °S1108 TIvY

ONISSIW ONV ST1IVY Q3ddv9 ONNO4 GNV 390148 JHL 40 GNI 9INOHM FHL OL INIM IH ‘SNOILYDINNWWOD OIQVY QOOLSHIANNSIW 01 Ind
‘YIAIMOH  "€00b 40 TVATHYY IHL F¥0439 NOVYL IHL 1DIJSNI OL 1IN0 ENIS SVM NVWIHOH MIOWVHL ¥  “ONIXVIHG TIvd V INIT SYM LvHL
(NNOS V Q31Y043Y NIVYL ¥OIdd V  “SHNOH S 1n0Y9Yv ¥04 IQVW SVYM SNOSUId 00€ LNOYV 40 NOTLVAIVAI AYUNOILINVIINd ¥V “(3111dS
LINA0Yd ON 1N9 ‘GIYNLINNG SYM FLVYNVADOSIIQ ININTOL QINIVINOD ASYY LVHL ¥¥D MNVL ALdWI 3INO  “0311vHi0 IYIM LVWZVH
ONINIVINOD SYVD MNVL XIS “HdW 22 LY 390149 V 9INISSOYD ITIHM 1IvdIa Suvd v1 QvH HLYON €00% vHIX3 NIVHL LHOIIHA V1

---BAL)RAARYN- - -
WOl Q1 3aN) - Juauubl |y . SIA - uoijendeaj
1317 - juaipeay V1 “YIYONVXIW
I/NIVH - s)ded] jo -oN/adA} uotjeutysaq
UOLJRWAOJU] YIeu) A .
9 - PaA|OAU] Sue) p Y1 ‘SNVITHO M3IN va - 14bi1 Jo uoilipuo)
S3A - PaA oAU} jutog a4njuaedaq jseq : AQNOT) - UOL3ILpuO) A3YIRIN
S|ei437el Snopaezey Kaedauly] ®1E(Q 43YeapN
- ---Uo|Jew4o U] Suotjesady/jusuiuodtAul---
ANVAWOD AVMTIVH SVSNWVRIV 3 VYNVISINOT - V1
SIA - {euoLiedadg p1/2 - pateadq/Aoaisag sae)
S3A - 9iqejteay olpey V/N - papteaag/Aosysag "020) 62 - ("uiny) paads
suotjedLunwwoy) otpey €00/ - suo| buijted] 2z - ("1s3) poadg
< 6vLS - (1934) Y1buay HLIYON - uotidaaig
— SIA - pawiojuag Abojodixof V/N -  40jluoy uted] jo puj H1YON €00% wdlX3 - Q[ uieaj
I - puj Jeay 1/%6 - asooqe)/sae) "ON 1H91344 - uteaj jo adAy
£ - puj juoay £ - sjtun 0207 "ON vl - peosjley
UOLJRWAOJU] MAL) abeweq/1s15u0y utedj ejeQ utedaj
---UoLlJRWUOJU] |BUUOSUI4/peOd]LeY---
ANVAWOD AVATIVY SVSNVXYY B UNVISINOT - V1
00E 0 0 0 43410 ON - 34ty .
0 0 0 0 3sta0jol INOD INVHYYM XOVYL - uoljeaadg jo poyjay
0 0 0 0 s43buassey 00°0 § - peoajley-uoN 3LN0Y NI - aseyq hutjesadg
v 0 0 0 s3afo dw) 00°00€£°91¢ $ - prOA{LRY INIWIIVYIQ - dcmc_uum 40 adA}
AUON JOULK SNOLAIS |RjeRY $3s507 Ajaadoay ¥1 - peoajtey buijioday
satuanfug ---UOL]BWIOJU] DlSeg---
1@ oyp0 - ((27) awyy 4 V1 ‘VINVOHOW 88/92/01 €11 - "ON a[t4
MH 06/61/21  :31vaNNY IN3QIJJV 40 43148 [0Z4168M14 # 9SIN
o
=z
L [
e ¥6G50¢ "23°A "NOLINIHSYM
<

Qv08 AL34VS NOILVIYOASNVHL TYNOILWN



APPENDIX D

129

2 obey

b ‘c (s)burpury aue/st juapidde siyy oy Hurjeaa (s)aoyoey

‘1 (s)buipuiy sae/si juapidde

s1yy Jo (s)asne)y aqeqouad 3yl ey} Saulwad}ap paeog »uwumm uorjejaodsuedy jeuoijeN ayy

---3sne) a|qQeqoad---

:._m;: ybnoayl) NVWOVTA/NYWINVHE LHOIIY4 Gvod - S9ndd 40 3Isn K
NVAIH04 9NVD XOVHL - NOI1d3DN3d WYY/ TIVNSTA b

NVWIHO04 9NV dDVHL - ILVHNIOVNL - NOT1DIdSNI MowuL ¢

NINOYE - ISIWOYAWOOINON ‘¥vd EINIOC "2

Q3N9ILV4 - ISIHOUJWOINON ‘dvd INIOC I

(s)buiput 4

033dS ONINIVINIVW - 3seyd
INIWTIVHIO - T4 3du3aanddy)

10) Oo¥t0

((27) ouwiy

V1 VZNVIYOW 88/92/01 €Ll - "ON 9l l4

panuiiuod *INIQIIIV 40 F3Iud




A4

1 9beyq

*ALTINVS SYM ONIYY3IE 3HL NI ¥3TT08 V GINIWY3L13Q SISATYNV AHOLIVHO8YY " IN3IW1Iviid

JHL ONILYVLS “dv) HIS JHL NO TWNYNOC 37XV NV 440 G3N3NG QVH ONIYV3A Q3LVIHY3IA0 NV “1N0 QINYNG SVA 1HOI1 ONINYVA
©SE1°3SAYI3g LT 33S LON Q1A OLINGNOD 3HL Ln8 ‘QILVNLIV SVM 40133130 LNIWAINDI INIOOVYG V ‘INIWNIIVYIO 3HL 340438
J7IW 1 1008Y °Q3033J04d NIVYL FHL 0S ‘IIXV LIOH V 31vI0Y 10N GIN0D ING ‘NIVYL 3HL OINTVA NYWINVYE ANV HOLINONOD

JHL YYD HLIS IHL NO 31X¥ L10H V Q3ILVOIONI ¥0123130 X0810H V ‘INIWIIVYI0 3NL 340338 SIVIW 02 IN0GY “ISISNOD NIVHL 3IHL
NI SHOW4I OL 3n@ 1PHOD W GIT111dS IHL AJIINIOI OL IINNOSH3Id AINIDYIW3 HO4 SUNOH S Q3¥1nD3Y L1 904 AAVIH ONV NIVY
ONITZZIYQ SYM YIHLIVIM 3HL  "NOTLVIVHNI S3IWN4 WO¥J ONILTINSIY VISNYN HO4 Q3ISVYITIY ANV 031v3IHL JYIM SNOSHId OML "O9YVY)
SLI Q3SV3IT3Y ONY QUNidNY SYM T0HODTV TAHLI ININIVINOD YYD JNVL (Q311VH3I0 V Y314V JUNSYIW AHYNOILNYIIHd ¥ SV SUNOH 91
1N08V Y04 031VAIVAI JY3IM SNOSYH3Id 00t 1NOdY “HAW T€ INIAOW ITIHM 11vd3IQ SHYI 22 QvH 1S3IM 0€89 VHiIX3I NIVHL LIHDI3IY4 dS

~=-3AL}RIARN-- -
Wve @1 3A4R) - Juauubl |y ; SIA - uoyendeay
06°1 'S30 - jJuadpeay V) "ONVIAO
T 2/NIWW - syded) je “epN/adA) o . uotjeuirysag T - T
4Ol A0 U] YORA) _ .
[ - P3A|0AU] sue) N SHeVdS Wivg - 14617 jo ueyyipwo)
S3A - P8A | OAU] JuLod aunjiedag jsey 904 ‘Nivd - dOL3}1puo) aayjean

S|eLUBTY SHOpPUIRZEY Aaeadu| ] BB J3YyJeA
- ===-Uo})JRUWI0 U] ms—&bn—&o.\g.——zw.lul

ANVAWO) NOTAVIHOdSNVYL J1410Vd NY3IHINOS -  dS

SIA - |euo}jeuadp 22/L1 - pajleadq/hodysaq sae)
SIA - d|qe|ieAy olpey V/N - paltesag/ho43sag 0207 0t - (-uiny) paads
Suo|jed|unuwo) oLpey 9£08 - suo] bBupjtreua) . i€ - {-1s3) paads
o 0129 - (1934) y1buaj 1S3K - uo{ 32944
< SIA - PpawWu0j43d A6ojodixo] ON -  A0jLuQl utesf jo puj 1S3M 0£89 wiiX3 - Gl uied}
_ ¢ - puj aeay 1/901 - asooqe)/sae) "oN 1H9I3¥4 - uted) jo adfy
€ - puj juody ol - sjtun "0207 "ON ' ds - peo.ajiey
UOLJRWAOJU] MILT) obewe(q/3515u0) uLea) ejeQ uledaj
---UOLJRUIOJU[ (BUUOSIIF/peod (|ey---
ANVJWO) NOILVIHOdSNVYL J1310Vd NY3IHINOS -  dS
0 4 0 0 434310 ON - 3414 TOYLINOD J144VHL
0 0 0 0 Isia0j0K X3078 J11VWOINY - uotjedadp jo poyjay
0 0 0 0 suabuassey 00°000'001 § - peoajley-uoN 31N08 N3 - aseyq buijeaadp
S 0 0 0 s33ko|duw] 00°0S1°L06 $ - peouattey INFWIIVYIQ - a:ae_uum 40 adfy
BUON JOUL} SNOLAIS |ejey $3ss07] Ajaadoad dS - peodiey bugjsoday
satanfu] ) -~-Uojjewdoju] Ijseg---
1Sd ssv0 - (127) 8wy} VD ‘I1USYIMIN 88/20/11 SIL - "oy 314
06/92/¢0  :3LVANNY IN3QIJIV 40 331¥8 ¢0ZY168Xv1 ¢ GSIN

¥6502 °2°0 °‘NOLINIHSVM
Quv0g AL34¥YS NOILVIYOJSNVHL TVYNOILVN

APPENDIX D



2 abey

o
=
o
=
{9V )
a.
=~
<C

G (s)buipury aae/si juapidde siyy o} butieaa (s)uaoldey

L ‘9 ‘b ‘¢ ‘2 ‘1l (s)buipuiy aue/sy juapidode

sty3 jo (s)asne) a|qeqouad ayj ey} Saulwuaalap paeog A}ajes uorjejaodsuea) [euojieN ay)

. ---asne) a|qeqodgd---

a3unidny - Ang<w w vl '8

S)buipui4

: _ ’ ONIdd01S - 3Seyd

(INOWS/SIHNS) 111dS/HVIT1 SIVIYILVH SNOGUVZIVH - €4 2du3aanddQ
——
o

—t

: _ (033dS ONINIVINIVW - @seyd
s - “INIWTIVY3Q - 2# 3d2U344nIdQ

1IN0 LH9IT - ¥0123130 IN3WAINDI IN[9DVYEQA ¢

430-NYng - TVNYNOC 31XV "9
(14613ay ybnouayy) YO1INONOID LHOIIYS QVOY - 3IAILNILLVNI 'S
(1yb1aay ybnoayl) YOLINANOD LHOIIYI QVOY - GI1TAWOD LON - SNOTLINYLSNT WIIIIS ¢

031VIHYIAO0 - ONIY¥VIE HINTI0Y "€

YRUNLIVANNYW - 123430 WIYILVW "2
IA112343G - 9NIYV3IE aud oy "1
. s)buipury

033dS ININIVINIVW - aseyd
NOT1INNITVW/IUNTIVI/HILSAS ININOJWOD NIVYL - [# 32ud.44nddQ

15d §G%0 - (1971) 8wy © VD ‘TULSVIMIN 88/20/11 GIT - "ON 3ty

panuijuod ‘INIAIJIV 40 431Y8

R o

e




- -w -

[ abey

- "INIWIIVYIQ 3HL ONV TYNYNOC 31XV 340 GINHNG V NI 9NILINSIY ‘0311V4 ONIYV38 IHL ONV SITIW
¢Z 1N08V INJM NIVYL JHL "MIY) MIN V H1IM 01ldvdi0 NIvdl 3HL ‘YILV] SYNOH ¢ In0BY "M3YD ONNOALNO 3HL L¥3v A3HlL ala

YON ‘YIHILVASIA JHL AJILON LON QIQ AHL °3S008YD JHL WOY4 SHYD 02 100V QINIIHI OHM HOLINANOD 3HL GITJTLON 3IH ‘IVAIHYY

NOdN " IYNIWYIL SIH OL SITIW € Ln08Y 13AvHL 01 GVILSNI INILJO ‘NIV¥L 3IHL dOLS LON ‘GIG YIINIONI IHL °NIVYL 3HL 40

YVIY 3HL W04 UYD HLLZ 3HL NO 31XV LOH V 40 ONINYYM ¥0113130 XO0B10H SNINIVL 034d1nD3-010VY V WOYUJ 39VSS3W V GIATII3Y QVH
Y3IINIINI FHL  "VIHY TvHNY 3HL WOY4 U3LVNIVAI JYIM SINIGISIY 1WI01 OML  "AIJV JI7088vI 40 034YI SLI 40 L¥vd ONIT1dS
*INIWANVEWI NV NMOG 0371704 dvD DINVL (371vd30 ¥V "HdW Ob INIAOW ITIHM 11vd30 S¥vd ¢l c<= 1S3M £94 wH1X3 1H9I3IW4 00S

---3AL]R VARN- - -
IN3ONVL - Juawubl |y . SIA - uo{jendea}
£€5°0 °S30 - juaLpeay IN "3SS0Y) V1
Z/NIVKW - S)oeuj jo -oN/adk] uotjeulyss(g
UCLIRWACJU] YORUf .
2 - P3A|OAU] sue) . IN "39V1Y40d LH911AVG. - 34yb6L7 jo uoljipuoy
S3A - PaA | 0AU] jutod ausnjaedag jse)) AQNOTID) - uO0LI1puo) Jdyjeap
S|eLAd}BK Snop.aeZey Kaeadul ] L LHRPETRLEN
- ---Uojjewdojul suojjedadg/jusawuod jAul---
ANVdWO) aQvou1Ivd 3INIT 00S - 00S
S3A - Leuoijeuadg v1/1 - paltesag/hoaysaq sae)
SIA - 3|qe(ieay oLpey V/N - palteaaq/Aoa3sag 0207 05 - {('yiny) paads
SuO{jedLuUnuwo) o}pey v192 - suo] buiqted] ov - (°3153) peadg
™ 859¢ - (1334) Y1buay 1SIN - u01323.1Q
— ON - pawdojaad Abo|odixo] ON -  J40j1uUO[ uied] jJO puj 1S3IM (94 VI1XT - Q uiedy
I - puj Jeay /59 - asooqe)/sae) °"ON 1H9I3Y4 - uleay jo adf)
¢ - pul juouy ¢ - "~ S3tup "0307 “ON : 00s - peoa|iey
UOL JRWA0JU] M3L) abewe(Q/3s15u0) ureaj e)E( Utea)
---UO}JRWJOJU] [BUUOSI3d/peodtiey---
ANYdWOD Qvod1Ivd 3INIT 00S - 00S
4 0 0 0 43430 . ON - 3414 JI8VLINI L
0 0 0 0 15140710} %2018 J11VWOLNY - uoijedadp jo poyjay
0 0 0 0 saabuassey 00°0 § - proajtey-uoN 3LN0Y NI - aseyq buryesadp
£ 0 0 0 s33koduw] 00" 10V E¥E $ - peoajiey INIWIIVYIO - ﬁa_._uum Jo adf}
3UON J0Uull ShOLJ4AS |ejey $9ss0] Ayjaadouag 00S - peoujiey buijaoday
satuanfuj ---uolLjewJoyu] siseg---
182 o180 - (127) awiy . IM ‘NOILYLS NOQNAT 88/60/11 _ 9l - "oN 3y
= 06/92/¢0  :31VONNY IN3QIJJV 40 43149 90744681H) # 8SIN
=
a
=
s ¥6502  "2°0 ‘NOLINIHSVM
(-1

Quv0d AL34VS NOILVIHOSNVYL TVNOILVN




?

APPENDIX D

133

2 abey

9 (s)builputy aae/st juapidoe siyy o0} Butje|aa (s)uaoldey

G ‘b ‘€ ‘2 ‘1 (s)buipury aue/sy juapiooe

S1y) Jo (s)asne) ajqeqoudd ay3 eyl Saulwuaalap paeog A33jes uoljejsodsued} {euoiieN 2yl

---3sne) 3|qeqoud---

QHoVIE - (S)uv) L o

INIdd0LS - @seyd

(INOWS/SIHNS) TTIdS/AYIT SIVIYILYW SNOQHYIVH - €4 3duduuanddg

. 440-NYNG - TWNYNOCL 3IXY °S
. (7vioLl) 3yNTIvE - 9NIYvIE y3170Y Ct
(s)buipury

(033dS ONINIVINIVW - aseyd
IN3WIIVY3I0 - Z2# 3duadanddQ

: M3¥D NIVYL 3¥IINI - (3WHO4Y3d LON - NOILDIIASNI INIWAINDI €
3umuz~<z»um_b2u-ou_ngOuhoz-mzomhu:thz_4<_uuamu4m<hu2_h.N

Q31V3HY3IA0 - 9INIY¥VIZ Y3104 "I
s)bulputy

_ (0334S ONINIVINIVW - ®seyd
NOTIINNSTYW/IUNTTVA/WILSAS ININOIWOD NIVYL - [# 3du34unddQ

152 0180 - ((127) 8wty

IM “NOILVLS NOGNAT mm\QO\~w 9l - "ON 3|14

panutjuod *IN3QIJIIV- 40 43148




fmmmw

1 abey

OL TIvd 3JHL Q3M0TTIV HOIHM “3AMND JHL NI INIWIIVYIQ 40 INIOd 3IHL LV S311SSOYD 3A11I333Q SNOYIWNN 3¥IM IYIHL
JHL 340439 SYNOH ¢/T1 GNV 1 1n0ogy ALNG NO AOv8 N33 QvH 3H

10N QIQ 3H

"033dS JAISSIIXI IHL 40 S3IY0J IHL YIONA QUVYMLINO 1INVI

EUEIN)

"d331S 40 %I¥1 0L 3nG ALNG WOY4 @3SNIX3 38 01 1S3nD3IY
"YIVHD V NO 9NILLIS 371HM Q0Id3d ALNQ-440 3HL INIYNG SILONIW O 1008V AINO INIAI3TS OL 0ILLITWAY 3H

"d1Yl SIHL 340438 SILNNIW G2 ONV SHNOH 1HOII ¥O4 ALNG-440 SVM N3HL ANV 13IHS HVINI3Y V G3INYOM GVH YIINIONI 3HL LVHL

317v3A3Y4 NOILVIILSIANI

"SNOSY3d 000°1 100GV 40 NO11VNIVAI NI @317nS34 QNOTI YO4VA 3HL
039VHVYA 3¥3M T0DATD INITAHLIIQ ANV QIDV JIHNSTINS ININIVINOD SHVI ANVL OML

“09YVI HI3IHL 43IV11dS OGNV

"HdW St 30 NOILJIN1S3IY @33dS vV QVH LVHL 3AYNM)

334930-v V NI HdW 95 INIAOW ITIHM 11vH430 SHVI €L ONV SLINN 3JATIOW0J017 ¢ 11V GvH zhzoz GZb8 VYLX3 NIVl LHIDI3Yd XSI

~--8ALJRAUARN- -~
HOoayy AN juauwubl 1y .. SIA - uotjendeay
or 0 °"S3a juaipeuy NL "I VTTAHSUYN
I/NIVW - syoedj jo -oN/adA} , - uoljeulysag
UOL{PWAOJUT X}DBU) _ .
£ - P3ALOAU] sue) W WYHINIWYIS 1H9ITAVQ - 34ybL1 J0 uotijtpuo)
S3A - PaA|OAU] jutogd ainjaedag ise’ NIVY ‘AONOTD - UOL}LpUO) J3yjeapm
S|el43)eY ShopaeZel Kaeaaury] Ble(Q JA3Y)jEdN
‘ --p:o¢unegow:_ suojjedsadQ/usuuodjAuz---
NOILVLIYOdSNVYL XSD - XSO
SIA - {euotjedadp €L/12 - paliesaq/hoaysag sae)

SIA - a|qejieAy oipey

v/0 - pajtedaq/Aouysag 0207 St - (‘yiny) paads
Suotjediunuwo’g otpey /9§ - suoj but|teaj 9§ - (*31s3) poads
< €585 - (1934) y1bual HIYON - uoida4t@
ks SIA - pewsojudd Abojodixo] YOLINOW -  4031uoy utedj jo puj HLYON S2v8 WiIX3 - Q] uteay
0 - puj Jeay 0/08 - asooqe)/sae) "oN IH913¥4 - utes jo adfj
b - puj juo4y v - sjtun 0207 "ON Xs) - peoayiey
UOL}RWAOJU] MIL) abeweq/1stSu0) uteayj ejeq uted)
---UO}JeWIOJU] |BUUOSJIDJ/prROU]|LIRY---
NOTLVIYOdSNVYL XSD - XS)
0 0 0 0 Jay1Q ON - @444 J19VLIHIL
0 0 0 0 1514030} T04INOD D144Vl - uotjedadg jo poylay
0 0 0 0 sabuasseq 00°000°08 § - peoua|iey-uoN 31n04 NI - aseyq buijesadp
b 0 0 0 saako|du3 00 b9V Lv6‘l § - peou ey INIWTIVYHIQ - ucwu_uum 40 adAy
BUON JOULK SNOLUIS |eje4 $3s5507 Aj4adoay XS) - peoajley buirjaoday
satanfuj ---UojjeWIOJU] DlSeg---
1S3 001 (1o1) auwyy W “YOINVE 88/61/11 021 - "ON 3ty
o 06/92/¢0  :31VONNY 1IN30I22V 40 33148 S0Z446811V  # GSIN
><
o
bre
o $6502  2°Q ‘NOLINIHSVM
(- o

Q4v08 AL34YS NOILVIYOJSNVIL TVNOILWN




APPENDIX D

135

. abey

g8 ‘2 (s)buipuiry aue/si acvauum S1yy 03 butjeaa (s)s0lde4

L ‘9 'S ‘y ‘e ‘T (s)burpury aae/st juapiooe
siy} jo (s)asne) ajqeqoad 3yl ey} Saulwia}ap paeog A}2jes uoijejsodsueaj |euolieN 3yj

---3sne) 3|qeqodd---

a34NLINNG - Am,¢<~mw mwu.m
tput 4

INIddOLS - ®seyd

(INOWS/SIHNS) 111dS/MYIT SIVIYILVW SNOGUYZVH - 2# 3Iud44nddQ

Aazm_wgu;m:og;avzOhUDQZOtho_uzuooz-auoz<cu¢_o-auumn.N
a;m_w;»;asohcuz<z¢o_oz\zuuz_uZubzu_uzmc<o¢-awm_muoxua_usu_H<u .o
1461343 yb6noayl) NYWJOLOW/YIINTONI LHOTIYA QvOY - YIMOUdWI - INITONVH NIvYL S
0334SYIA0 - NIVYL “b
03INYD - 1IvY “€
YOLDIASNI AVM 40 JIONYNILINIVW ~ J1VADIQUNI - NOTLDIJSNI Xowdl 2
G3Y3HLYIN/Q3110Y - mu_*mmozu "1
s)butput 4

_ INIMOTS - 3seyq
INIWIIVYIO - [# 3dudsanddg

152 0041 - (121) auwy v “HO9INVE 88/61/11 021 - "ON 3ty

panuiLijuod *jINIAIJIV 40 43144




136

APPENDIX D

4 wr

[ abeyg

"YNOH

47vH INO 1N0GYV Y04 SNOSHId 02 40 NOTLYNIVAI AUVNOILINYIIdd V 03430H0 3ID1704 WI0T  “IATVA 3ISVITIY ALIIVS V HINOYHL AIINIA
SVM _NO9YV GINDIT 40 LNNOWV 1TVHS V LVHL 1d430X3 ‘AV¥31 LON QIQ 1n8 0311v¥30 VHLAYN WNI10413d ONV ‘NO9YV QINDIT ‘NVLdYIYIW
TAHLIW HLIM Q3Qv01 S¥vD MNNVL J3WHL  "S334930 G2 OL ‘Ava LvHL S33¥930 Ov Q34d0¥Q QvH V3IdY IHL NI SIUNLvuIdWil "GIYIA0IIY
JON 43N TIvd FHL 40 ISVE JHL WOH4 NINOYE SIDIId IWOS  “TIvH JHL NI SHIVYI ONILSIXI-3Idd IS0TISIA LON GIQ ing J¥nidvdd
3741148 ¥ G3S0TISI0C 1Ivd NIN0HE 3HL 40 S3J31d (343A0I3IY JHL 0 SISATUNY AYOLVHOBYT ¥Vv  “NIVHL IHL d3IANM NINOUE

QvH 11vY ¥ G3Tv3AIY NOILVOILSIANI  "HAW T€ INIAOW 3ITIHM 1IVH3I0 -S¥YI 6 1SV1 3JHL QVH HLYON 99 VdLlX3 NIVHL LHOI344 SIA

---3AL1RAJRN- - -

WO0Qa9 iannd - judwublt |y . SIA - uotiendeaj
00°1 °S3iQ - JuaLpeay SH "oUNgSLLId
T/NIVH - syde4y jo “oN/adAj uotjeutlysag

UOLJBWAOJU] ORI . SRR

£ - P3A|OAU] Sue) A0 "YINAVIH Mva - IybL7 jo uor3ipuo)

SIA - paA|0Au] © Ju104 3snjaedsg }seq Yv31) - uollipuo) Jayjesy

S|el4d]R ShopaeZRy Kaeaaugq| . elRQ J3Y)eaN

---UO|JRWA0U] SUO}3RUId)/JUBWUOL LAUT- -~

ANVAWOD AVMIIVY NY3IHINOS ALID SVSNVA - SO

SIA - |euoijedadp 6/0 - p2|leadg/hoasag s4e)

S3IA - 3iqe|ieay oipey V/N - pafiessg/Aoaysag 0107 ob - ('yiny) paads

suotjedtunue) otpey 696S - suo] buirjred) 1€ - (*1s3) paads

6lty - (1934) yybuay HIYON - uot33341Q

ON - pawJojadd Abo|odixo] YOLINOW -  4031uol utedj jo puj HLYON 99 wy1X3 - al uteqj

0 - puj Jeay 0/69 - asooqe)/sae) °ON LHOI¥4 - uiea) jo adAy

b - puj juouy S - sjLun "0307 "ON R S - peo.jtey
UOLJRWLOJU] MIL) abeweq/3s1suo) uteuy elRQ utleay
- ---Uojjewdoju] |duuosdad/peod|ey---
ANVAWOD AVMIIVY NYIHLNOS ALID SVSNVI - SOM

0 0 0 0 43Y30 ON - 34i4 378VLIMIL
0 0 0 0 1sta070y TOYINOD J144vHl - uotjeaadp jo poyiay
0 0 0 0 s43buasseq 00°0 § - peoajiey-uoN 3LN0Y NI - aseyq butjesadp
b 0 0 0 saakodu) 00°000°L12 . § - peou ey INIWTIVY3IQ - ucmn_uum ju adfy
JUON JCULY SNOLUIS [eje4 $35507 Ajuadoayd SIN - peod|ley butjaoddy
satanfuj ---UoLjewJojuy diseg---
182 s102 - (121) 8wy OW ‘NYIUNY 88/02/11 €2l - "ON a3ty
06/92/80  :31VONNY IN3QIJOV 40 431y8 LO744681H) # 8SIN
t6502  "2°G ‘NOLINIHSVYM

Qyv0g ALI4VS NOILVIiHOJSNVYL TUNOILVN




APPENDIX D

l

abey

€ ‘¢ (s)burpuij due/st juapidde siyl o} burjeaa (s)uoyoey

1 (s)buipuij auae/sy juapiode

s1y1 j0 (s)asne) a|qeqoad ay} eyl Sauiwialap pdeog A}ajes uojjejaodsues) |euoiiey ayy

---3sNe) 3|qeqodd---

137

N3d0 - S3ATVA 4317134 vmw “mvrmu

¥IH10/SNOINVIIIISIH - 3seyd
(INOWS/SIWNA) T11dS/MYIT STVIYILYW SNOCYVZVH - €4 3IUd4anIDQ

033dS ININIVINIVH - aseyd
INIWTIVY3A - Z# 3dU3daunddQ

SIWIYLXI FUNLVYIdWIL - YIHIVIM "2
JUNLIVYY 3711148 - G3073M ATSNONANILINOD ‘1IvY I

(s)burput 4

(033dS ONINIVINIVW - 3aseyd
NOTLONNATYW/IUNTIVA/WILSAS LNINOJWOD NOVHL - [# 2dudaunddQ

e e o

182 6102 - (1217) 3wy

OW “NYOVNYT 88/02/11 2l - "ON @144

panutjued *IN3QI

-~

0V 40 431v8



@ ~

[ abey

"NOTLVLIHYI 9INNT ONY JAT ¥04 IWYLIASOH 1VI01 V IV (31VIYL IYIM SINVANII0 OML ONV T11d4S LVWZVH JHL 40 ALINIDIA JHL NI
J190W0LNY NV 13SdN OOVNHOL IHL  “SHNOH v2 404 123443 NI SYM SNOSY3Id 002 Ln0gY 40 NOTLYAIVAI Nv “TvSOdSIO Y03 dn a3XdId
YLV SVM ONV ONNOYD 3HL NI NOISSI¥dIG ABYVIN V NI 03100d L1 40 HINW "Q3T11IdS SYM 1INA0Yd 30 SNOTTV9Y 000°ST 1008V “QVIH
ANVL V NI JUNLONNd 1004-% V GINIVISAS VINOWWY SNOYAAHNY HLIM 030V07 3NO OGNV 0311V43Q0 SHVI MNVL LVWZVH 3AT4  “AINULS
OOQVNYOL1 IHL NIHM SONIM HOIH OGNV ALITIGISIA O43Z 01 InA NivdL JHL INIAAOLS SVM HIINIONI 3JHL "WYOLS TIVH OGNV NIVY IHIAIS
¥V NI SVM OGVNYOL JHL °OQVNYOL V 40 HiVd IHL OLNI @373AvYL LI N3IHM T1vy3a S¥VI 8% QvH L1S3IM SS0S WHiX3 NIvdl 1HOI3YH4 dn

---3ALRAURN-- -
INJONVL - juawubt |y . S3L - uotiendea]
0v'0 "Sia - juatpeuy X1 "HiHOM 1404 -
[/NIVW - syoea) jo -oN/adk| uoLjeuysaq
: UOLJPWUIOJU] YIBAL . . e
G - P3A|0Au] sae) X1 ‘VIOINIW NSna - 1yb1] jo uotyipuoy’
S3A - paAjoau] juLod aanjuaedag jseq TIVH ‘NIVY - uO0L}1puo) Jayjeapm

S|el4d1e snopaezey IWLNETIRY | ; e1eQ 43yjeapm

---:m*umsgou:~ suo}jedadg/Judwuod jAUF---
ANVAWO) avOd1ivd J1413vd NOINR - dN

SIA - {euotjeaadg 8v/81 - pajledaq/Aoaysag sae)

SIA - 2|qe|leay otpey ; Y/N - pajteaag/Aoa3saq "0207 09 - ('uiny) paads
© SUoljedtunuwo) oipey 980/ - suo] bup|tea) . Gt - (:153) paads
™ 088§ - (1994) yibuaj 1S3IM - uot323a1Q
— SIA - pawaojadg ABoodixo) YINYVW - 40jtuoy uled} jo puj 1S3M §S0S wy1X3 - QI uteay

z - puj aeay 1/68 - as00qe)/sae) °“oN 1H9I3Y4 - uteay jo adfy
2 - puj juosy 2 - sjtup "0207 ‘oN dan - peou|Ley
UOLIRIAOJU] MIU) abewe(/3s1SuU0) uteay ejeQg uLea|
‘ ---UO|JRWIOJU] |3UUOSIIJ/PROJ]|iRY--~
ANYJWOD GYOYTIVY D1410vd NOINN - dn
002 0 0 0 43yY10 . ON - 34t JIGVIINIL
0 z 0 0 1S14070i 10¥4NOD J144vidl - uotjeaadp jo poyjay
0 0 0 0 s4abuasseq 00°0 $ - proJ|iey-uoN 31004 NI - aseyq butjeaadg
b 0 0 0 saako|du} 00°006°19%‘1T § - peoa ey INIWTIVYIO - a=m=_uux 40 adA|
QUON JOULll SNOLA3S (eje4 $3ss0} Ajuadoayd dn - peoapiey butjaoday
satanfuf ---uoljeWIOjU] diseg---
o 12 Gi6l - (127) awyy XL “3TVALINYA 88/52/11 921 - "ON 3|4
o< 06/61/21  :31VONNY INIQIJDV 40 J314d v0Z4468M14  # 9SIN
m .
=
a
o ¥6502 °2°Q ‘NOLINIHSVM

Jyvo8d AL34VS NOILVIYOdSNVYL TWNOILVN




|
,
|
|

APPENDIX D

139

2 abey

¢ (s)buiputry aae/st juapiade siyy 0} buirjegaa (s)uaoyoey

I (s)buipuiry aae/s1 juapidde
s1y} J0 (s)asne) apqeqoad ayj} ey} SaulwAd}dp paeog A}3jeg uoijejaodsues] [euolieN ayj

---3sne) 3|qeqodg---

annLINnd - (ONI-V) QV3IH ¥V WNWVL "2
 (s)buipuyy

IN1dd01S - 3seyq
(INOWS/SIHNG) TI1dS/MVYIT SIVIYILYW SHOOYYZIVH - €4 3duaaunddQ

INIMOTS - 3seud
INIWTIIVHIQ - Z# 9dU344ndDQ

OOVNYOL - YIHLYIM "1
(s)buiput 4

S ONIMOTS - 9seyd
xu:_<uz=~_zzu—230u2u.Aawu:mggzuuo

——

i,

R T

1S3 G161 - (127) auwi}y . C XL ‘IWALINYY 88/52/11 921 - "ON 3|t4

panuLjuod ‘IN3IGIJIV J0 43148




140

APPENDIX D

- - W

ﬁ. abey

“AINUL WONIVA Y HLIM INAISTY TV 4N ADITd NV YIYY IHL QIZ1IVHLIN3N- ‘SINIC 11108 AJHL  “NIW

ONV INIWAINDI HLIM ATILVIQIWWI cuczoamuz ‘Y3ZI1111¥34 VAWIVA OL LINIOVCQY QILVIOT ‘OIWYNVAD NVIIYIWY “AVQ 3WVS 3HL

A4OM OL OQINYNLIY ONV 03LVIYL SVM YINYOM JHL "Q3Z17vND3 SYM J¥NSSIUd IHL Y0439 L£SO1 JYIM SNOTIVI 00S L1NO8Y °IIA0IINI
JHL WOH4 NOILIIYIQ ILISOdd0 IHL NI 9NIO9 “IATVA 3HL 40 100 ONIM34S NvI39 GIOV 3HL  “ONITIVY 3AT1D31084 IHL 1SNIVOV AX)ve
WIH ONIYIONX ‘3DV4 SIH INIYLS ONV dN AT4 01 d¥D TYI3IW IHL G3SAVI INVL 3IHL JQISNI 3dNSSIUd VD MINVL IHL 40 IW0Q 3IHL
JQISNT Q31vI07 JATVA 4317134 V 0INIUISNN HINHOM IHL  "XINHL HITIVHL ANVL AVMHIIH v OL ONIGVO1-SNvdl d04 AQY3Y AIdV
JTUNATINS 0 Y¥D MNVL V 9INILL3D 3VIHM SITUNCNT HONIW G3AI3D3Y "0D ¥3IZIN11¥3J VEAWIVA A8 03IA0TdWI ¥3413H IINYNIINIVH V

---3AL}RAARN---
INIINVL - juawubl |y . ON - uoL1endeA]
TINIT - Juaipeday OW "VHAHIVd
[/WIYLSNANT - syoeuy jo roN/adh} uotjeutysag
uoijeWAOJU] Yoeu| .
[ - P3ALOAU] sue) OW "VHAWTVd 1H917AVQ - Y617 jo uotjtpuo)
SIA - PaA0AU] JuL04 dunjaedag 3se) 4vi1) - uol3Lpuo) 43ayjeay
S|etJdjel shopaezey JWLNETTTRY . vle( 43Y}eaN
’ ---uUojjeuldoju] suojyedadp/Juanwucd jAuI---
ANVAWOD QvOYTIVY NYIHLYON NOLONITHNG - N4
v/N - Leuotyeaadp Y/N - paijreasaq/Lloaysag sae)
- 3|qgeleay oipey V/N - paitedag/Loaysaq 0207 0 - ('yiny) paads
suoljelsiunuwoy) otpey 06 - suoj burjtea] 0 - (-1s3) paads
59 - (1934) yibua? V/N - uo13d341Q
ON - pawaojadqd Abo|odixof ON -  40}tu0y utedy jo puj _ INON - a1 uied)
0 - puj 4esy 0/1 - asooqe)/s4e) "ON ¥¥) JIONIS - utedy 4o adA}
I - puj juody 0 - sjtup "0307 “ON NG - peoa| ey
UOLJRWAOJU] ML) abeuweq/ystsuo) uredy rle(Q Uled]
---UuojjeWIOJU] [BUUOSII4/pRO4||RY--~
ANVAWOD QvO¥TIVY NYIHIYON NOIINITYNG - NS
0 | 0 0 43430 ON - 34l4
0 0 0 0 1514030 V/N - uotjeaadgp jo poyjay
0 0 0 0 sa3buasseq 00°0 § - peoajley-uoN INIQVOINN/INIQVOY - aseyq butjesadp
0 0 0 0 saako|du] 00°050°S $ - peoaftey  (QISYINIY LYW “IWVH - ucwu_uum 30 adk}
QUON JOUlly SNOLJUIS [e}ey $85507 Aja3douay NG - peoajiey butrjuoday
satanfu] -=-U0{JRWI0JU] J|Seg--~
1S3 6980 - (197) auwyy © OW ‘VYAWIVd 88/62/11 821 - °"ON 34
06/92/€0  :31VONMY IN3QIDIV 40 431y4 : 80Z44681H) # GSIN

¥650¢ "3°Q ‘NOLONIHSVM
JYv0o8 AL34VS NOILV1IHNOJSNVHL TVNOILVN




APPENDIX D

141

2 abey

[- (s)butputy aae/st juapiode siyl o} burielaua (s)aoldey

€ ‘2 (s)buiputy aae/si juapidde
styl Jo (s)asne) a|qeqouad 3yl ey} SIULWAIIAP paeog A}3jes uorjejaodsuedy (euotrjeN ayy

---3SNB) 2|qeGOsd---

NOSY3Id JONUNIINIVW ¥3HLO - QOOLSYIONN LON - INIGVOINR/ONIQVOT 09dY) €
JAISSIIXI JYNSSIYd - 09V "2
N3dO - JATVA 431134 1

(s)butpuiy

INIONVLS - 3seyq
(INOWS/SIWNS) 1TTdS/HVIT SIVIYILYW SNOQUYZVH - [# 3duU34undIQ

1S) S$80 - (127) awt)

OW “VYAWIVd 88/62/11 821 - "ON 3Ll4

vw::_ucow *IN3QIJDOV 40 431ud




A~ 4 -

1 .abeyd

4 "JYNLVYIdWIL NI SNOILVIYVA 39HVT 3WOS N3II8 GYH TYIHL ‘IWIL
1VHL 9NIYNG  "03123130 Xv31 ON HLIM SAVG -8 Y04 9HNIGIS 3HL NO N338 OVH ¥vD JNNVL JHL °03193130 39 QIN0I SY9 ON ‘QUVMYILIV
ATLYOHS OGNV ¥3LHI9IL IndHOL JYIM JUVId Y3IA0D AVMNVW JHL OL IT1ZZON AVMNVW IHL 9NINILSV4 SL708 JHL “31IS 3HL

WOY4 SIFA0TJWI 01 GILVAIVAI ONV NVId AINIDU3WI SLT QILVAILIV ANVAWOD TVIIWIHI JHL  "WIVIV AINIDYIWI S,INVId IHL QIANNOS
YO133IdSNI 3HL  "¥0123130 SV9 V HLIM SNIIHI ALI4VS INILNOY ININVW YOLIIASNI NV A8 @3123130 N338 QvH SY9 INIYOTHI

JHL  CTIVYNOD 40 XIVHL3IAIS v NO 3LIS INY1d TVIHLISAONI NV NI ONIGTING Vv OL INTHOTHD INIA14dNS SVM LVHL 8E48 XNHOH

YVI MNVL ONIGNVLS 40 J1V1d YIA0D AVMNVKH GNV 37Z70N AVMNVW JHL N3IIMLIG INIOC 3FHL WOYd ININV3IT (3133130 SVM SVI INIHOTHD)

-~-3ALJRAARN- - -
INIINVL - juswubi |y . SIA - uo1yendeA3
13IAT] - judLpeay N "NOSIO3
[/9N1QIS - s¥2e4) jo “ON/adA| uotjeutysag
UOLJRWAOJU] )YORA} .
[ - P3A|OAU] Sue) N "NOSId3 Nyva - 1ybi] jo uoLytpuo)
SIA - PaA oAU jul04 aunjaedag ise] 4Y¥31D - uoL1tpuo) J3yleap
. S|el43]el ShopJaezey Kaeaduiy B]R() 4dY)}eaN
’ ---UOLJRWLOU] SUOLIRJd)/FUBLUOLLAUT---
NOI1vd0dd0)d 1Ivd Q31V¥AIT10SNOD - YD
V/N - Leuolyeaadg ¥/N - Pp3Lte4ag/Aoa}sag sde) ) ~
ON - 3(qe|leAy olpey V/N - paltedag/Aoaysag 0207 0 - (uiny) paads
suoljedLunuwo) oipey v/N - suo) bupjtea] 0 - (-1s3) peaads
o~ Y/N - (19334) y31buay /N - uot1323u1q
= ON - pawuojuad Abolodixoj ON -  403LUCHy Uled] JO pUJ ger8 XHOH - a1l utea)
0 - puj .aeay 0/l - asooqe)/s.ae) °oN ¥vd JIONIS - uted] jo adhy
0 - pul juoJy 0 - sjtun "0507 “ON RN peoajiey
UOLIRWAOJU] M3U) : abeweq/1S1SU0) ULRA| _ eleQq Uled|
. ---UQ|jeWJOJU] (BUUOS.I3d/peod|iey--~
NOILVYO4HOD 1Ivd G3L1vAITOSNOD - YD
0l 0 0 0 43430 _ ON - 8414
0 0 0 0 3S14010| SAJ018 TYANVW - uotjeuadp jo poyjay
0 0 0 0 s4abuasseq 00°0 § - PprOJ|LEBY-UON ONIONYLS - aseyd butjedsadp
n 0 0 0 saakodu] 00°0 $ - peoua ey QISVII "LIVYW "ZVH - gcmv_uum 40 3dA)
AUON JOULl SNOLJUIS |ejey $35507 Aj4adouyd ¥) - peod|iey buijuaoday
satuanfuj ---UOL}eUJOJU] JiSeg---
153 S640 - (197) awyy CN ‘NOS103 88/60/21 621 - "ON 3l
o 06/12/21  :31VaNNY IN3QIDJJV 40 331¥4 €0ZYJ680AN # GSIN
><
a
o
o ¥6502 270 “NOIONIHSVM
<C Q4v08 AL34VS NOILVIHMOdSNVHL TYNOILWN




APPENDIX D

143

2 obey

2 ‘T (s)buiputy aue/st juapidoe

Sy} jo (s)asne) ajqeqosd 3ayjy eyl S3aUlwaalap paeog A}ajes uotjejaodsuedj |euoLjeyN ay)|

---3sne) 3|qeqodd---

SIWIYLXT JUNIVYIAWIL - YIHLVIM 2
0INDYOLYIANN - AUMNYW "I
(s)butpui 4

INIONVIS - aseyq

(INOWS/SIWNA) 1T1dS/MYIT STWIYILYW SNOGUYZVH - T# @2UaauanddQ

1S3 6690 - (121) awyy

CN ‘NOSIC3

panutjuod *INIAIIJV 40 4318

-,

88/60/21

621 - "ON 3ty




1 o9bey

"SYNOH 9§ 1NOGY Y04 (3S01D SYM AVMHIIH JIVISHILINI NV ANV QILVNIVAI JYIM SNOSHId QIUANAH 00S  “09HVI GISVIIIY ONV
AIUNLINAD FHIM WIHL 40 ¥NOJ °SHYD ANVL 9d71 Q3AV01 9 IH3IM SHVI (Q3TIvHIA IHL INOWY “SILNNIW ¢ NVHL SS3IT NI Syv2 +8 1V
NO 3SV3134 0In0D SIHvHE IHL Q3IWIAIY ONILSIL IN30OIIDV-1S0d “IAHND V ANNOYY LHIIS 4O LNO 1104 SYVI JHL 'MVS OGNV ONNOYY
aIX007 MIYD IHL “IAOW INIHILINS JHL ONISSAISIA ITIHM “HYI H3HIO 3HL 1NO ONIL13S QIHSINEY QvH AJHL 11IND §¥V) ¥8 3HL
QTOH OL SAVYGYIV IHL YO ONIGNILNI ‘SINVHEONYH ANV 13S LION Q1A AJHL °NOILINA3Y YIV ANNOd-0¢ ¥V ININVH 4313V “IAIL10W0I0Y
JHL 01 1SIUVIN ‘YVI HLP8 3IHL 40 ONI 3HL NO XI02319NV 3JHL G3S01D QVH M3¥D 3HL "INIQIS V NI ¥v3 v 1n0 13S OL

THIH vV NO NIVdl 3HL 03ddO1S OVH MI¥D JHL "1S3IM 641G VYIXI NIVYL LIHOI3YI 4S1V 40 LHVd SVM NIVHL AVMUNNY 3HL “SITIW §
YIA0 404 INITI0M YILY ‘HdW SS LA0EBY LV 3A¥ND V ONNOYY IN3M AIHL N3IHM 11vd30 Suvd 3IHL 30 92 o<z SYYI ¥8 40 1ND AVMYNNY V

- --dAL1RLUARN- - -

W6aS 3NN - juauwubl [y . SIA - uoLjendeAy
2v'1 °s3a - Juapedy Y) "SITIINVY SO
Z/NIVH - syde4f jo “oN/adA} uoljeuilsag
uotjewaoju] }oeay .

9 - P3aA|OAU] Sue) IV "MOISNIM N4va@ - 14617 jo uoryipuoy

SIA - PaA | 0AU] ¢ jutod 3unjaedag yse) dvITd - UOoL]Lpuo) Layjespy
S|el.43}el SNOpJARZRH Kaeaaull] , eleQ J43yleaM

---Uojjewloju] suo|jedadg/IuawuodjAaug---
ANVAWOD AVMIIVY 34 VINVS OGNV ¥X3dOL ‘NOSIHILY - 4Siv

SIA - Leuoyjeaadp 92/12 - pa|lesaq/hoaysaq sae)
S3IA - 3|qe|leAy olpey V/N - palteasq/Aoaysag 0307 0 - (:yiny) paads
SuQt{jedjunwwo) oLpey 619 - suoj buppteay S - {*153) paadg
< £9€§ - (1934) yybuay 1SIM - usiyda4t(
= SIA - pauwuojuadd Abojodixo) YOLINOW -  403iuoy utea] jo puj 1S3M 6L1S WHIX3 - a1 uteaj
0 - pul Jeay 0/18 - asooqej/sae) "oN LHOIY4 - utedy jo adhy
€ - puj juouy S - S}Luf) "0207 "ON . iS1v - peo.a|iey
U0 JeWAOJU] MIUL) abeuweq/1515u0) uLeay ejeq utedj
---UO}JeUI0JU] |dULOSIdJ/pROd]| ey~~~
ANVAWOD AVMTIVY 34 VINVS ONV WX3dOL ‘NOSIMILY - 4S1V
0 0 0 0 43430 ON - 3414 T041NOD J144vYL
0 0 0 0 1514070} %3018 JI1VWOLNY - uotleuadp jo poyyay
0 0 0 0 s4abuassey 00°0 § - peodjiey-uoN INIHILIMS - aseyd buijedado
£ 0 0 0 saako|du3 00°000‘862‘. $ - peouiey INIWTIVYI0 - ucwv_uum 30 adA)
QUON JOULl SNOLUIS (eley $985507 Aj4adoud 4S1Y - peoajtey bupjucday
satanfu] ---Uo|Jewaoju] 2|seg---
ISW SE10 - (127) awyy IV “43VISIVTd 88/v1/21 0€l - "ON 3ty
”H 06/92/¢0  :31vVaNNY IN3QI20V 40 43148 SOZY¥468XY1 # 8SIN
= .
=
o ¥6502  2°Q ‘NOLINIHSYM
<

(4vo8 A134VS NOILVIHOASNVYL TYNOILVN




APPENDIX D

145

[/

abey

G ‘v (s)Buiputj aae/st juapidde siyy 03 butjeas (s)aoyoey
€ ‘2 ‘1 (s)butputy aue/si juapiooe

sty} Jo (s)asne) 3|qeqoad ay} ey} sauiwaa}ap paeog Ajajes uojjejaodsueaj [euojjeN ayj

---asne) 3iqeqoud---

a3ynLINNG - Amv¢<~mw mﬁvpmu

ONIddOLS - 3aseud
(3NOWS/SIWN) 111dS/MYIT SIVIYILYW SNOGYVIVH - 2§ @2uda4nddQ

NVWINVHE - JUNSS3I¥d GIINANI - ANVAWOD b
MI¥D NIVYL JYIINI - QI0¥VIIUSIA - SIINY TW¥INID ¢
SINVHE IV ISYI1IY - Suvd 40 (1nD 2

G317ddY 10N - INVYIONVH ° T
(s)buiputy

QdvA NI 1ON 1ROL3IS - aseyd
INFWTIVHIQ - T4 3dua4unddQ

1SW S€T0 - (127) auwt)

v ‘14VISIVUS 88/v1/21 Otl - "ON 3|4

panuijuod *INJOIJIV 40 43148




[ abed

"SNOILVI01 O73M u:p p< NOISOYY0D 3¥3A3S (ITVIAIY YOIYILNI S,¥VI 3HL 40 NOILIIASNI
ING SYM ONV ‘0861 AVW NI Q3LSIL ATIWIILVISOOAH LSV SYM Yv) 3JHL

"Q311dW] 39 OL YIddIHS IHL OL YAVNYD OL QINYNLIY SYM H¥D 3HL ‘AVO LXIN 3IHL

V QVH NOSH3d [ ONV S3WNd 40 NOILVIVHNI Y04 031v3I¥L 3YIM SNOSY3d 91
"ONINVIT SVM 30IX0IQ YNIINS ANV ¥ NNVL V 30 11IHS ¥INNI JHL HONOYHL G300¥Y¥0D AVH IT0H V GITIVIAIY NOILVOILSIANI
"GYVA 1IV¥ 3HL NI SY000 ONOYLS ONY GNO1D 904 V JO QITJILON IHIM SITLIYOHLINY VIO ‘ININYOW 1X3N IHL

1nogy

‘0661 AVW NI 9NILS3IL Y04

"JUIHASOWLY 3HL OL QILN3A GVH LVWZVH 40 SNOL 02 H3A0
"NOILVNIVAI 3HL ONINNG LSIYYV IvIaQHy)d Tvivd
"SYNOH 01 1n08Y ¥03 QILVNIVAI JU3IM SNOSHI4 00S

"ONIOIS V NI

32V1d SVM ONV ‘VAYNVD WO¥4 SHVD LHII3IY4 HLIM LHIIN LV A¥Y34 SYINNOG NI QIAIYYY LSV L102 <zhxu NIVl 1HII344 TvI01 dNn

---dALIRAARN---
IN39NV juawuby |y SIA - uotjendeal
4u>m# JuaLpe.y VM INVNOS !
. 01/QYYA - S¥doeal jo -oN/adAy uotyeuyysag
UO L JRWAOJU] HORU] .
[ - P3A|oAu] suae) ar "1Y¥0d 1Sv3 NMY@ - 34617 30 uoijipuo)
SIA - PaA | 0AU] JuUL0d d4njaedag jse AGNOT) - UOL3{puo) ucyjeapy
S{eL4d3el snopaezey Kaeaauty] eleQ J43yjeap
---uojjewdojul suojiedadg/uawuod jAuz---
ANVAWO) QVOY1IvY J1410vd NOINN - dN
SIA - Leuotjeaadg V/N - pa|teaaq/Loaysag s4e)
S3A - 2|qe|leay oLpey V/N - pattesag/hoaysag 0307 0 - (:viny) paads
SUO (BRI LUNWWO) OLpey 6512 - suoj buytea) 0 - (-1s3) paads
© 8vez - (1934) y3buaj 1Sv3 - uo1323.41Q
< ON - pawuojadd Ab6o{od1xo} YUYW - A03LUOl uled) jo puj 1Sv3 (102 vdlX3 - Q] uted]
— 0 - puj Jeay /0 - asooqe)/sae) "oN 1HII3Y4 W01 - upedy Jo adf)
0 - Ppu3 juouy 2 - sjlup "0307 °"ON an - peou|tey
UOLJBWAOJU] MIL) abeweQ/3St1Su0) ujea) eRQ UlRd]

---UO}JRWIOJU] |BUUOSUIJ/PROJ| Y-~~~

ANVAWO) GVOY1Ivd D1410Vd NOIND - dn

€8y 2 I [ 43430 ON - @414 J1AVLINIL
0 0 0 0 1514070 S31NY QYvA - uotjeaadp mo poy3apn
0 0 0 0 s1dbuassey 00°000°‘0S § - peod|tey-uoN ONIGNVLS - aseyq buijeuaadp
0 £ 0 0 sa3fodw) 00°000°€S $ - peoajiey  QISVII CIVH “IVH - acmv_uum 30 adf)
JUON JOULW SNOLJUIS |eley $95507 Ajaadouy dnh - peoa|iey bujuaoday
ww_¢=ﬁ=~ , ---UolJewJojul J|seg---
1Sd 8€90 (121) awiy 01 ‘A¥433 SHINNOS 68/82/10 9yl - "ON 3|4
06/92/€0  :ILVONNY INIAIJIV 40 43148 E174468XV1  # GSIN

APPENDIX D

¥6502 "2°0 ‘NOLYNIHSVM

(JUv08 AL34VS NOILVIHOdSNVYHL TVNOILWN




2 abey

APPENDIX D

_ .mmwgm vvwz Emmmw:amoco_moggououmzv—Pm:mgau:uaw:u%oagap_mu
ISeM Ju3pidde sty) jo (s)asnej ajgeqoad ayy ey} Sautwad}ap paeog A}ajeg uojjejsodsuea) [euojIeN 3y]

147

---3sne) 3|qeqodd---

W31 - 00YYD "2
3004402 - dduzm NVL "1
s)butputy

ONIONVLS - aseyd
(INOWS/STWNA) 1T1dS/MVIT STVIYILVH SNOGUYZVH - 24 3duauanddQ

: - ONIONYLS - aseyqy
zo_huz:m4<2\uz:q_<m\zu~m>m~2uzoazouz_<x~-_§mu:mggsuuo

1Sd 8€90 - (127) awiy a1 ‘A¥434 SYINNOE 68/82/10 9%l - "ON a1y

panuijuos *INIQIJIV 40 431Y8




[ 9bey

a311viia v y¥o4
34IM YNITIH 40 SINIQISIY 00S°‘€ 1n08Y

"$0/68-4VH/9SIN 130d43Y 33S ‘INIOIIIV IHL JO 1¥043Y

"Al¥43d0dd 01 39vWVa JAISNILXI SVYM JYIHL "SITUNCNI HONIW GVH T Y3Id13IH JO SYIGWIWMIYD OML
"SNOISOTdX3 ONV J¥I4 ¥ NI @311nS3Y¥ aISviiay LVWIVH
‘301X0Y3d NIJOHAAH ININIVINOD SHVI JINVL € FYIM SHUVI (311v43A IHL INOWY

"03LYNIVAI
*3N0LIDV ANV “10H0DTY TAJOYdOS]
"AVMY (037708 N3H1 SHYD JHL ONV 30VYD

NIVINNOW ¥V NO 03dd0iS ITIHM LSISNOD 3JATI0W0I0T 3HL FONVHYVIY OL NIVYL 3HL WOH4 SLINN JAILOW0I01 3JHL (31dNOINN QVH 80¢

40 SH3IGWIWMIYI 3HL
JAT10WOD0 3HL

"NIVdL 3HL 40 ONI QVIH JHL NO 11V ‘SLIND GVOY 3IUHL ANV SLINN 4um4u: JIYHL Q30NTINT 80Z 40 LSISNO)
“1 43d13H 40 LINN JAIL0W0J0T I GNV 802 NIVYL 40 SyVD ST INITIvYIQ *

[ Y3d13H) LSISNOJ 3AI110W0J01 ¥3d13IH

ONIGNYLS V IAIYLS OGNV 30v¥D NIVINNOW ¥V NMOO 1704 NIVYL 3JHL NI SHVD 6% 11V QvH LS3IA 80¢ vdlX3 NIvdL 1HI134d THW

---BALJRAURN- - -
INIONYL - juauubl 1y . SIA - uoliendeaj
13A31 - Juaipeay IW "YNIT3H
Z/NIVHW - sydeal jo -oN/adA} uotjeutysaq
uoLjeWAOJU] YdeU] .

0 - P3A[OAU] Sue) 1W "YNIT3IH Yvd - 1ybir1 jo uotitpuo)

ON - paajoaui juiod aanjuedaq jseq MONS - uoL}ipuo) Layjeapy
S{ej43)el Snopaezey Kaeaauly] B1R(Q 43Yy)eaN

---uofjewJojul suoiiesadg/juawuodAul---

ANIT TIVH VNVINOW - TUW

S3IA - jeuoljeaadp V/N - pd|tedadq/Aoaysag s4e)
SIA - d|qe|ieay oipey 1/0 - papleaag/hoaysaq 0207 0 - (°yiny) paads
SuoijedLunwwoy) oLpey v/N - suo} bButjiedy 0 - (°153) paads
Q V/N - (1324) yjbual 1SVl - uot3da41Q
— ON - paw4ojuadd Abo|0d1x0) ON -  J0}Luoy utes| jo puj [ 43473 - 0l uteay
0 - pu3 Jeay V/N - asooqe)/sue) ‘ON JAILOWOD0T LH9IT - urea] jo adf)
2 - puj juosy £ - sjtup "0d07 ‘ON T - peoa| ey
HOLJRWADJU] MBL) abewe(/ys1su0) utea} ejeq utedy
---UQBUIOJU] [BUUOSJII4/prOod|LRy---
MINIT TIVY UNVINOW - YW
G0SE O 0 0 48410 S3IA - 3Ly 19V1LINIL
0 0 0 0 1st40q0y . 12018 JLVYHOLAY - uotleuaad) Jo poylay
0 0 0 0 saabuasseq 00°0 $ - peOajiey-uoN INIONYLS - aseyq butyeuadp
0 2 0 0 saako|duw) 00000 ‘00€ $ - peosftey  QONI-HVIYNOISITIO) - acmu_uum jo adA)
AUON JOUll SNOLUA3S |ejey $3ss0 Ajuadosy TUW - peoajiey burjaoday
satanfug ---uoLlewJdojuf Jiseg---
ISW ogb0 - ((27) aw) LW “UNITIN 68/20/20 Lbl - "ON |14
”w 06/61/21  :31vaNNY INIGIJ9V 40 43148 10Z4W68YI0  # GSIN
=
=
ul
o #6502 2°Q ‘NOLINIHSYM
<

04v08 AL34vS NOILVIYOdSNVYL TUNOILVN




2 abey

o
=

S *S|etaajew snopaezey jo uoljlubl pue 3sea|as ayjl sem juapioide

& 3y}l JO A3143A3S 3y} 03 butingtuaquo) -ad1A43S uteua] ut pade(d saafoidws jo Duruted} pue suotledtjtienb ayyl ssasse

S K|ajenbape 0} jui] [tey euejuoy 3y} jo juawabeuew Buijeaado ayy jo aangiey ay} sem BuLINQLAIUOD OS|Y  °SABGWAWMAAD BY)

pUB UlBU} 3Y)} JO WAISAS 3NBUQULE Y] UO U3Y}EIM P{0D AWIAIXI Y}l 0 $323}j9 ay} pue ‘apeub urejunow 3y} uo papuajjeun

‘uped] 3y} dARA| pue ]SLSU0I aALjowodo| ay) abuedueaa 0} goz uteay ut sad|ay ayy jo 433uibua ayy Jo uoistIap

3y} sem juapidode a3y} 03 burinqiajuo) -apesb uiejunow e uo Papuajjeun builpuels 33| Sem 31 udYm sajesq puey buif|dde

pue Aouabuawd ui sayeuaq utedy ayj buide(d Aq uieay atayy duandas Ajaadoad 03 ISM §OZ BAIXF JO M3UD By} jO 3an|iej )

:Sem juaplooe syl jo vaomzmu a|qeqoad ayj eyl Saulwia)ap paeog A3ajes. uorjejaodsued} -|euoliey 3y)

- ---asne) 3|qeqoud---

' a3001dX3 - Mm YYD INVL -0l

QUNLINNG - (S)YV) ANVL °6

(s)butpui 4

o A INIQNVLS - 3seyd

(IIOWS/SINNA) TTdS/HVIT SIVIYILVW SNOGYYZVH - €4 3dud4anIDQ

A INIONVLS - 35eyd
—4

INIWTIVYIA - -¢# 3dU34UNDIIQ

LWIW/H01Y43d0 ANVAWOD - NOILVIIJLTVAD 31vNDIOVNI R
SWIJI340 ANV SIAILNIIXI - ININIVYL ILVADIAVNI L
SIWIHLXT FUNIVYIAWIL - HIHLVIA "9

NIVHL ¥3IHLO JO ¥IINIONI - ¥00d - INIWIANC  °S

TTTHNMOG - NOTLTUNOD NIVHYIL v

0:4N23S 1ON - NIVYL VHIX3 '€

43171ddY LON - SIAVYE "¢

NIVYL YIHLO 40 YIOW3IW MIYD - YIdOYUdWI - NOILVYIdO NIvdl I
(s)buyrpuyy

_INTONVLS - 3aseyq
TOYINOD 40 SSOT - [# 92UadinIJ(Q

LSW 0€$0 - ((27) auwty LW “YNITIH 68/20/20 Lb] - TON DL

panutijuod *1IN3IGIIIV 40 431Y8




£ o9bey

03711v130 v ¥0d
JY3IN YNITIH 40 SINIQISIH 00S '€ LNOaY

40 SYIGWIWMIYD IHL
JATLOW0J0T 3HL

"A1Y¥3d0dd 01 IOVWYA JAISNILXI SYM JY¥3IHL

"50/68-YYY/4SIN 140dIY 33S ‘IN3QIDIV IHL 40 14043y

"SITYNCNT YONIW OGVH T Y3d1IH 40 SYIGWIWMIYD OML
"SNOIS01dX3 OGNV JHI4 V NI G3L1InS3H Q3ISVITIY LVWZVH

‘301X043d NIDOYQAH ONINIVINOD SHYD XNVL € J¥IM SHVD G371IV43Q IHL INOWV
NIVINQOW ¥ NO Q3ddOLS JTIHM LSISNOD JATI0W0J0T 3HL FONVHHYIY OL NIvHL 3IHL WOY4 SLINA JATLIOW0J01 3HL (3T4NOINN AVH 80¢
"NIVYL 3HL 40 GN3 QV3IH 3HL NO 1TV ‘SLINN GvOY 333HL GNV SLINN Y3dT3IH IIYHL 03ONTINT 802 40 1SISNOD
"I 4347134 40 LIND IATLOW0D0T T OGNV 802 NIVYL 40 SyVD ST 9INITIVYIQ ‘(1 ¥3d13H
ONIONVIS V INTHLS ONV 30VHD NIVINNOW V NMOO 11704 NIvdl 3IHL NI S¥VD 6b 17V OQvH 1SIM 802 YHlX3 NIVYyL LHOI3¥d TiW

"3LVNIVAI
"INOLIIV ONV “T0HODTY TAJOYUJOSI
"AVMY (37704 NIHL SY¥VD JHL ONY 30VYI
ISISNOD JATI0WO0I0T H3I4TIH

- --3AL}RAURN- - -

INJONVL - Juauwuby |y

13AT - JuaLpedy

Z/NIVH - s¥oea) jo -oN/adf}
uoLjewaoju] yoeua)

g - P3A|0AU] Sue)

SIA - paAoAu]
S|ef4d33ey snopaezey

1W ‘YINOSSIW
uotLleu11sag

W ‘UNITIH
jutod asnjuedag jseq
Kaeuauly]

SIA - uotliendea

XY@ - 14617 jo uoijtpuo)
MONS - u0L1ipuo) a3yjeap
ele(Q JBYIEIN

---UO|JPWIOJU] Suoi3esady/Iuswuod jAuI---

ANIT 11Vd UNVINOW - YW

SIA - {euotjeuaadg SI/¥l - p3|lesdg/Aoa}sag s4e)
SIA - 3|qe|leAy olpey Y/N - paiieaag/Aoaysag 0207 0 - ("yiny) paads
o Suojjed’Lunwwo) olLpey 882y - suoj Buyppreay 02 - (*1s53) poedsg
Y 6982 - (1934) yabua) 1S3m - uo1}2341Q
- SIA - pawuojuad A6ojodixof YOLINOW -  403Liuol uted) jo puj 1S3M 802 WYIX3 - Q] uleaj
0 - puj Jeay 0/6v - asooqe)/sae) "ON LHOI3Y4 - uted] jo adA]
S - pul juouy 9 - sjLup 0207 “ON W - peoJ | tey
UOLJRUMOJU] MaUL) abewe(q/3s15u0g urea) ele(q uteua]
---UO{JRWJOJU] [3UUOSUdd/pROU(|EY--~
| ANIT TIVY UNVINOW - TiW
M 00S€ 2 0 0 43430 SIA - ddl4 JIOVLIWI L
i 0 0 0 0 1st4030H %2018 J11VWOLNY - uotjeuadg jo poylap
0 0 0 0 s1abuasseq 00°000°021°C § - peosjley-uoN 31N0Y NI - aseyd buijeaadp
S 0 0 0 saakoduj 00°000°085‘2 $ - peoaftey  ONI-HVIYNOISITI0) - a:wz_uum Jo adAy
BUON JOULlK SNOLABS |eley $35507] Aja3doud TUW - peoafley burjsoday
satanfu] . ---uotjeuqoju] otseg---
1SH 0€v0 - (121) auwty IW “UNITIH 68/20/20 Lb1 - "ON 3[L4
mu 06/61/21  :31vVONNY IN3QIJ2v 40 4314 VIOZUW68YIG # 9SIN
a
=
[E%]
o ¥6502 "2°0 ‘NOLONIHSVM
<

ayvod AL34YS NOILVIYOASNYHL TYNOILYN



APPENDIX D

p  abey

*s|etadjew snopJezey jo uoijlitht pue asea|ad 3y) Sem juapidde

3y} Jo A3143A3S 9y} 03 HuULINGLajuo) *3ILAUIS uLeu} ut pade|d saakojdwa jo Bututes} pue suotjedijtienb ayjy ssasse
K1ajenbape 03 Jui] |ley euejuoy 8y} jo judwabeuew Hurjesado ayy jo adanpiey ayl sem BuLINQLUIUOD OS{Y " SUIQUBLMALD BYY
pue uied} 8y} jO waISAS IYRUQULE Y] UO 43Y}eaMm p| 0D BWaAIX3 3y} JO $3333j3 a3y} pue ‘speab utejunow ayj uo papuajjeun
ULBA] 8y} 9ARI[ pue ISL1SUOD BAL0WOD0| 3y} abueaseas 03 goz utedy ul 43didy 3y} jo 433uibud ayy jo uotstIap

3y} sem juapiode 3y} 03 buingiajuo) -apesb uiejunow e uo papuajjeun buipuels 43| SeM L udym saxyeuq puey butfdde
pue Aduabuaawa ul Sayeaq uiea} ay) buioe|d Aq uteuy a1ayl 3undas A(4adoad 03 1S3M 802 BAIXI SO M3UD 3Y} JO Aunjiey a3y}
:sem juaplooe siyj jo ~mvmw=mu alqeqoad ayy ey} Saulwaa}ap p4eog A}ajes uotjejaodsueda) [euolley ay|

---3sne) I|qeqoud---

03001d4X3 - Mm UV INYL 0T

aUNIONNd - (S)YV) ANVL °6
(s)burputy

INIddOLS - 3aseyd
(INOWS/SIWNG) T1dS/AYIT SIVINILVW SNOQUVZVH - €4 8OU34UNIDQ

151

INIddOLS - aseyd
INFWIIVYIA - 2# dOUd4UNDIDQ

1HWOW/H01VYId0 ANVAWOD - NOILVII4ITWND I1VNDIOVNI ‘8

STVIJI440 ONV SIATLNIIXI - ONINIVYL ILYNDIAVNI L

. SIWIYLXT JUNLVHIdWIL - HIHIVIM °9

(1y6tauy ybnouayy) NVWHOLOW/YIINIIONI IHOIIY4 QVOY - HOOd - INIWIONC S
TTIHNMOQ - NOTLTONOD NIVHYIL “¢

d34NnJ23S 10N - NIVHL VdiX3 "¢

Q311ddv 1ON - SIHvHE "¢

MIYD NIVYL JUIINT - ¥I4O¥dWI - NOIIVYIHO NIVIL I
(s)buipuy

(133dS ONINIVINIVH - 9seyd
HY3Y NOISITI0) - 14 AdudanddQ

1SW 0€v0 - (121) 8wty CIW ‘UNITIH 68/20/20 (bl - "ON 3|14

panutjuod ‘INIQIJIV 40 4318




[ - abey

“ANVL JHL NI 9NI4OTIAIQ MOVED TIWHS V NI 031InS3H NOILIV SIHL “dWNS

JHL INTYLS OL IdId IHL INIMOIIV ‘LISNVYL NI SIHONI 8/€-1 9NIX3I1J SVM AQOS JINVL IHL LVHL ONILVOIGNI 30109 3d1d IHL 40
VIUY 3HL NI 3dId 3HL NO SNYVW J43IM J4IHL "dWRS JHL ONV 3dId NOILINGI 3HL 40 WOLL08 3HL NI3MLIA “NI ¢/1-1 40 JINVHVITD
V 031v3A3Y dv)D IHL 40 NOILJI4SNI "031LdWI 38 0L ¥3ddIHS JHL OL GINUNLIY SYM ¥V) 3FHL "SIWNJ 40 NOILVIVHNI WO¥4 SITUNCNI
HONIW QVH NIWHVD ¥N04 “9ININVIT Q3L¥VLS QIJV JHL -GNV 4N GIWHYM HVD 3HL ‘YILV] UNOH NV Ln0AY “AvQ 0100 V NO 3dId

NIXOYE V HIVdIY OL INIGTING dOHS ¥IVdI¥ 4SLV Nv OLNI Q3AOW N3I3IG Quit QIJV JI1130V/IGIYOAHNY J1130V HLIM QIQVOT ¥yd MINVL V

---3AL1YRUALRN- - -
INJONV] - Juawubt |y ON - uo1}eNdeAj
1A - juaipeay SA “ALID SVSNWX _
b/QYYA - SYOe4] JO “oN/adA| uoLjeutysag
uoljewaojul yoeua| . _ . . . . :
[ - P3A[OAU] sJe) _ o SX ‘ALID SVYSNW) N1 WIDI4I4YY - 3461y jo uotjtpuo)
SIA - paA|oAu] juLod aunjuedag jse? AQNOT) - UOLIIPUO) U3Yjeap
Sjetadlel snopaezey Kaeaaduiryi 3R] 4JYIedN

---U0}3RWA0U] Suo}jedad(/Juduuod jAu---
ANVAWOD AVMIIVY 34 VINVS ONV ¥X31dOL ‘NOSIHILV - J4SIV

v/N - feuoyyeaadg V/N - Ppajreaag/Loxysag sde)
ON - 3|qe|leAy olpey V/N - pa|lesag/Aoaysag ‘0207 0 - ('yany) paads
SUO| eI LUNUALOY) O peY v/N - suoj butjtedj 0 - ("153) paads
N VN - - (1994) yjbuay 1svl - u0t32341Q
- ON - pawsojuaad Abojodixoj ©ON - J0jtuoy utles] jo puj INON - Q] utea)
0 -  Ppul aedy 0/1 - asooqe)/s.ae) “oN 4V JI9NIS - uieay jo adhj
0 - puj juody 0 - sjtun 0307 “ON : iS1v - peouy ey
UOLJRWAOJU] MBUA) abeweq/1s15u0) uteua} eleQ uteuay
---UOLJRWIOJU] |DUUOSJID4/peod||ey---
ANVAWO) AVMIIVY 34 VINVS OGNV WX3dOL °‘NOSIHILV - 4S1v
0 0 0 0 434130 ON - 3414
0 0 0 0 staojoy S3InY QYvA - uoljeaadp wo POY3ay
0 0 0 0 s4abuassey 00°0 § - peodjley-uoN ONIQGNVLES - aseyq butjeuadp
0 14 0 0 saako|du] 00°00S $ - peou|tey 03SV3134 "LVH "ZVH - ucwv_uum Jo 3dA)
3UON JOULll SNOLUAS |eje4 $95507 K3j43doayd 4S1V - peoatey buljusoday
satanfuj ---uoLjewaoju] 24seg---
1S3 ovll - (197) awyy SY ‘ALID SVSNVX 68/20/20 8l - "ON ally
06/92/€0  :3LVONNY AN30IJIV 40 431y4 [1Z44681HD) # 4SIN

¥6502  “2°0 ‘NOLINIHSVM
(Jyv0og8 AL3IJvS NOILVIYOdSNVHL TVYNOILWN

APPENDIX D




2 abey

APPENDIX D

153

"jea| pue jyoeud 03 juey 3y} buisned ‘juejl ayl jo woj}3oq ayjl Hupxyiays adid uorydnpa ayy
:SeM juapidodoe sty} jo (s)asne) aqeqosd ayy) ey} Sauilwaal}ap paeog A33jes uoijejaodsueaj |euoijey ayj

2t

---3sne) 3|qeqoud---

WIT - 094YD ‘b
AINIVYD - 113IHS NNVL €
031VYLINID - (S)¥VD dINVE 2

G3L4IHS - TI3HS MNVL T
(s)buipuiy

. ONIONV1S - @seyd
(INOWS/SIWNA) T1T1dS/MVIT SIVIYILVH SNOGYVIVH - [# 2dudaunddQ

182 opIr - (197) awy SH ‘ALID SYSNVX 68/20/20 8vl - "ON 344

N

panuijuod *INIGIIIV 40 43148




[ abey

4 “NOILJ3dSNI
u:pcz_z:ooubuoauzzocuhczuzuzm»uuuucoz hzuzd_<¢uc u:pOon_zam><o¢:Ouudu_:u>4~<x_=<z_uz—c_xxopuuamz_

XIVYL V A8 GILDIISNI SVM MOWYL 3JHL °"NOILVYVdIS G3IM OGNV Gv3IH V NI Q3LINS3¥ QvH HIIHN ‘ONI TIVY HOV3 NO SITOH 1108

JHL NI ONNOJ FYIA SHIVHD 3NDILVY " AYOLVHOBYT TWIIOUNTIVIIW dS 3IHL A8 OINIWYXI SYM NOILI3S INIOC TIVY¥ JHL  "¥3H10

HOV3 HLIM 1JVINOD NI 3J¥IM S1UVd JHL JYIHM HVIM FYIAIS QIMOHS SININOAWOD INIOC JHL “IWIL JHOS ¥O4 GILHOMINS ATYId0¥d
10N GNV 35007 N338 QVH SLIN3NOAWOD AT8W3ISSV INIOC TIVYH 3HL G37v3IAIY S3I31d NINOYE IHL JO NOILVNIWYXI NV “INIW1Ivd3Q

40 INIOd TWILINI JHL LV ONNOJ SVM TIVH NINOHE ¥ "SHNOH ¢T HIAO Y04 SNOSHId 0ST ATILYWIXOUddY GIATOANI HITHM NOILVAJVA3
AYVNOILNVI3YUd V MOOLYIANN SITLIYOHLAY T¥I0T 18 ‘ISVINIY LVWZVH ON SYM JHIHL °Q311vy30 IYIM IN0ISIY TVIYILVW

SNOGYYZVH IWOS HLIM SYVI NNVL ALdWI OML "HdW 0S5 INIAOW 3TIHM TIVY30 Siv) 8¢ QvH hmu: 20SZ WY41X3 NIVYL 1HI13¥4 dS

--~3ALIRAdRN---

INIINVL - juauwuby |y . SIx - uoljendeaj
22°0 °"s3q - juajpedy : V) "ONVTAVO
£/NIVW - sydea) jo “oN/adA) uoijeu}lsag
UO| JRWAOJU] NOBA] .

¢ - P3A|0AU] sJe) V) "ONSIY4 WIJA118Y MIV@ - 3ybi7 jo uoj3ipuo)

S3A - paAjoAu] julogd a4njaedag jse dV31) - uo11ipuo) Jayjeap
S| ej43jel Shopaezey Aaeaduiy] BIR( J3Yyjeap

~--UO|JRWIOJU] SUO}|jeuaadQ/JuUatuod jAuI---
ANVdW0D NOILVIHOdSNVYL JDI412vd NYIHINOS - dS

SIA - Leuoijeduadp 8v/2v - E_Emm\?:mg sae)
S3A - diqe|ieAy oipey V/N - pa|leasg/Aoaysag 0207 s§ - (-yiny) paads
SU0}JedUNUN0) Ofpey 9£0§ - suoj Bupjteaj 0S - (°31s3) paads
< 99/p - (3933) y3buaj 1S3 - u0§ 333440
—_ S3A - pawuojudd A6ojodixo| ON -  J03LuOy ulea] jo0 puj 1SIM 20SL vdiX3 - a1 uteaj
I - puj Jedy 1/v8 - asooqe)/sae) "ON L1H9I344 - uteaj jo adh}
Z - pul juody v - sjtun 0307 °ON - dS - peoJjiey
U JRWAOJU] ML) abeweq/3s1su0) upea] el UfRAY
---uojjeuwdojuj _vcccmsog\mmos_—mx---
ANVAWOJ NOILVIYOdSNWYL JDI41JVd NYIHINOS -  dS
0st 0 0 0 43430 ON - @414 JI9VLINIL
0 0 0 0 3staojoy TOYINOD JI344Vdl - uoijeaadp wo PoYyial
0 0 0 0  s43budsseq 00°0 § - peoajley-uoN 31004 NI - aseyq buyjesadp
|3 0 0 0 saako|du3 00°09v°L60°T § - peoJ|tey INIWTIVHIa - ucwu_uum 40 adA}
BUON JOULK SNhOLJdg (|Rje4 sasso] Ajaadoay dS - peoajley buijaoday
satanfuj ---Uojjewdojuf oyseg---
1Sd S¢S0 - (197) awy) V) ‘VIIINVH 68/02/20 LST - "ON 3]
”” 06/£2/€0  :31vaNNY IN3QIJI2V 40 33Iyd G1Z¥468Xv1 # GSIN
a
=z
Ld
& ¥6502 "2°0 ‘NOLINIHSVM
<

QYv08 AL134VS NOILYIYOASNYYL TYNOILVN




APPENDIX D

155

yoedy ajenbapeut ay} sem Jud
:sem Juapiode siyy jo (s

2 abey

"3|OLYaA [tea-}y © wouy apew uol}dadsul

w_uum ayy o3 buringiuajuo) -adueuajujew yRoed} ajenbapeu} 0} anp [jea ujouq e

asne) ajqeqoad ayy ey} S3aULWUIIAP paeog A}ajeS uojjejaodsued) |euojjeN Iyl

---asne) a|qeqodd---

NINO¥E - JIVY§ '8
(s)buppuyy

033dS ININIVINIVH - @seyq
INIWIIVYIQ - 24 3duaaunddg

LWIW/YOLYYIdO ANVAWOD - NOILVH3d0 30 JINVITIIAYNS 3LVNDIQVNI L
YO1ID3IASNI AVM 30 IINVYNIINIVH - IJATINILLVNI ‘9

YO1JIdSNI AVM JO JONVNILNIVW - JLVNDIAVNI - NOILJI4SNI Xovdl  °§
YOLIIdSNI AVM 340 JONVNILNIVW - ILVNDIQVNI - IINUNILINIVH NIvHL ¢

: NOILVYVd3S - GVIH IV “¢

ouxu<zw > 3704 1708 "2

@3140ddnS LON - (S)INIOC JIvd °1

: (s)buypuy 4

033dS ININIVINIVW - aseyq
NOTLINNATVW/3UNTIVI/WILSAS ININOJHOD YOVHL - I# 32ud44nd3Q

1Sd §$S0 - (127) By}

V) ‘VIILNVH 68/02/20 {ST - "ON 3jt4

panutjuod ‘IN3IGIJIV 40 43148

Py PN




1 9bey

: RELERED) zo_h<4<=z~ 404 G3Z1TVLI4SOH 38 01 QvH
ONY_SIWOH YI3HI OL AT4VI QINUNLIY W3HL 40 OML “O3LVAQVAI J¥IM SNOSH3Id S21 1nQBY °AVAV 1334 059 INOBY SHVD NNVL

JHL 30 T 4313300dd 3unldnd NIGONS FHL " LVWZVH JHL ONIT1IdS “03UNLdNY WIHL 40 ¢ ONV "Q311vH3I0 VINOWWY SNOYAAHNY 10 SHV)
ANVL NIL "Sp61 NI QIYNLIVINNVH TIVH ONNOd 06 GVH 9044 JHL “SIAILOWO0I0T 3HL 40 LHII3M 3HL YIONA S310H L1108 IHL L1V IX0HE
9044 HILIMS 3HL 40 1IVH INIM 3HL  “D04d4 JHL ¥IA0 IN3IM LI NIHM HONOY AY3IA 300¥ 3AILON0I0T Q¥3T 3IHL QIVS YIAINIINI 3HL
"HdW Ot LY 9043 HOLIMS V H3A0 INIAOW ITIHM 11vd3Q SYVYI 9¢ ONV SLINN JAIL0W0D0T 2 GVH 1SV3 ¢~mv VdL1X3 NIvdl L1HDI3Y4 00S

---3AlJRAUBN- - -
INIONVL - juawuby |y . SIA - uoLjendea]
£€2°0 "S30 - juajpedy N "NITY3IaNT
Z/NIVW - sydea] jo ‘oN/adA} uo13eUL]}SaQ
uojjewaoju] Roeda) .
01 - P3ALOAU] sue) AN “AJAYVH . 1HIITIAVG - 34617 jo uoijipuo)
SIA - paA|oAu] juLod aanjaedag 3se Yv31) - uol3Lpuo) Jayjeapy
S|el4d}eK Shopaezey Aaeadutl Bl JdYIeaN
---Uojjewdoju] suojjedadg/Juawuod jaul---
ANVAWOD GYO¥TIVY 3INIT 00S - 00S
SIA - Leuoljeaadp 92/€1 - pajleaaq/houaysag sae)
SJA - 3|qefieAy olpey 2/0 - pajteasg/Aoaysag 0307 : ov - ('yiny) paads
SuoLedpunuWwo) oLpey v68L - suoj butjrea) ov - {-1s3) paads
© 188 - (1834) yybuay 1SVl - uoiydaag
0 SIA - pawsoyudd Abojodyxo} ON - 403iuoy uted) jo puj 1SV pISP wyIX3 - Gl upeay
2 - puj Jeay /9L - asooqe)/sae) ‘oN 1H9I3¥4 - ugeay jo adkj
2 - Ppul juouy v - sjLup 0307 ‘oN : 00S - peo.|iey
U0 JRWAOJU] MUY abeweQ/3stsuo) uteay ejeq utea)
~--UO|JRWLOJU] |BUUOSJIDJ/pROd||RY---
ANVJHOD QvOo¥T1IvY 3NIT 00S - 00S
0 2 0 0 43430 ON - 344  INOD LINVYHVM NIVYL
0 0 0 0 1S14030H 319V1IWIL - uoijeuadp jo poyjay
0 0 0 0 s4abuassey 00°0 § - peouajley-uoN 31n04 NI - aseyq buijeuadp
b 0 0 0 saako|dw3 00°658°962‘1 § - peoJ| ey INIWTIVYIQ - “cmu_uum 30 adf)
BUON JOULY SNROLABS |e)ey $3ss0) Ajuddoayg 00S - peoajley buiiuoday
satanfug ---Uojjewdojul oyseg---
182 0680 - (121) awi} aN *JvInOYos 68/02/20 861 - "ON 3|14
06/92/€0  :31VONNY IN3QIJ0V 40 43Iu4 vIZ4468IH) # GSIN

¥6S02  "2°0 °‘NOLINIHSVM
Qyv0d A134VS NOILVIYOJSNVYL- TYNOILWN

APPENDIX D



APPENDIX D

157

2 obey

"$3|0yY 3109 3yl 1@ 3404q Yotym Houy Y>3IMs ® Ul [led Buim ® jo aan|ies ay)
ISeM qU3Pidde S|y} jo (s)asne) ajqeqodd ayl jey} Saulwdajlap pseog K3ajes :o—uaa;namcas» teuoijeyN ayy

---3sne) 3|G2qodd---

a3ynLdny - Amvz<wmwumvamu

ONI1ddOLS - 3seyq

(OWS/SIWNA) T1T114S/AVIT SIVIYILYW SNOGYVYZVH - 2# 32U34anddQ

N3IX0YE - 9044 HOLIMS "2

NINOUS - 310H waom ‘1
(s)buipuiy

(033dS ONINIVINIVW - 3seyd
INIWTIVYIA - [# 3dU844N2DQ

152 0€80 - (121) 8wy}

aN “2VINQY08 68/02/20

panutjuod ‘INIQIJIV 40 431y8

———

~

RN

851 - "ON 3ty

-

P




N

1S07 HITHA J0O
H10€ HONO¥HL HI101
NOTIVNILSIOQ VNI

"SAva

v '0Inbil ITAVHAVIS V
Inl

TVHIAIS ¥O4 NYNE@ 0L Q3INNILNOD S3INILJ
SSINISNG ONV IVIINIQISIY AINIIVCAV ONV LINVId 3HIL

'tNVId4 HI1 Y0009

CANIWIIVYEIO Y¥ILAV ATLHOHS GILVNAIVAT INIA SVYINY
*4°8 V YY3IN 03¥¥NII0 INIGIIIV 3IHIL
“INVLING Q3NIVINOD SUVYD H192 HONOUHL HIBT 3HIL

T1INn00Yd
t@371VY¥30 L1SISHOD NI ¥vD
"HO 'NOM¥MY 40

"$4vI TS ONV SIATLIOWO0J0T ¢ 40 Q3ILSISNOD NIVHL 3IHL INIWIIVYEIO 340 3IWIL 1V

HYIN QITIVHVIC HAR OF LV 9ONITTI3AVEL OGNV HO ‘GYVIIIA LV ONILVYNIONO 92-21R0 NIVNI IHDI3¥4 XS2

~-~BALIRAIPN- -~

W O0E 0 T 3A4ND - juauuby |y SIA - uotienseay
13837 - uaipea9 HO 'NOUXV
Z/NIVH - syoed} jo ‘op/adh) uoyjeuyysag
co_degob:_ xumgh
6 - pPaAloau] sue) HO ‘OQY¥VITIA ¥¥va - 1yb617 jo uoy3ypuo)
SIA - PaAf{oau] 1utogd aanjyaedag 3se AONS 1H9[1 - uojji1puo) Jayieapn
S{ey.dajey snopaezey ) Aiegauyiy] ejeQ J43yjean
~~-UO}JPWJIOJU] SUO|IRI3d)/IUBWUOCILAUT---
"INI "NOILVLIYOJ4SNYY] XSID - XSI
SIA - |euoijeaadg 12/6 - pajtesag/Lkoaysag sae)
S3IA - 2|qPivAY O)pey INON - pajiesag/Louisag ‘o307 oy - (‘uiny) paadg
suojjedsjunwwo) o.ﬂuz g86€9 - mcvn,u:_—_nhb oy - &.umuu vﬂﬂnm
18yE - (1224) yibuay 1svy - uo| 3123410
3 ON pawsojaagd Abojodyxo| INON - Jojjuoy uieay jo puj 92-2180 - a1 uyed)
- 2 - Ppujl aeay 2/6¢v - asooqej/sse) "oy 1H913¥4 - uyed) jo adhy
2 - pu3 juouy v - sjtup ‘o207 ‘oy X$J - peos|yey
:oﬂquLOu:_ maa) Uquuo\um—mcou a:-:-ush ‘ ejeq ujyea)
---uUojjeowaoJu] —O::Omhum\vocu—_mxnun
"ONT "NOILVINOASNYYL XSD - XS3I
0 SS 0 0 AFEITRY] sapA - 2414 SH3IQH0 NIVYL
0 0 0 0 1S4 1030} 318VLIINEL - uojiesadp jo poyjay
(] 0 0 (] siaabuassed Q0°000°6/0'bvIg-peosjiey-uop 3Lnoy N3 - aseyy bBuyjeaadyg
v 0 0 0 saafkoidw3l 00°000°'125 § - peoujjey ININTIVEIO - Judapydoy jo adky
BUOYN JOUVH n:O_Lum —nucu $38S0" )uLGQOL& Xs3 - ﬂ!OL—.ux m:—dgonﬂx
o sajanfug ---uo0jjewsIoju] aASeH---
mm - 183 §261 - (121) auyyg HO ‘NOYXV 68/92/20 - "ON 3714
= - 06/91/80 ILVONDY 1N3Q122V J0 43148 YOOZW6BYIO # ASIN
s .
<< ¥6S02 "2°0 "NOLIONIHSVA

ayvos

Al134VS NOILV1IHOJdSNVHL TVNOILVN




APPENDIX D

159

2 '1 (s)buyipuyy
ase/s| juapiodse sty3 4o (s)asne) a|qeqosd 3y3 ey} S3uiwaajap paseog A3ajeg uoijellodsuea) |euoiivy 3yf

---9sne) a|qegodgd--~-

Q039YRYQ - SONIL1I113d 401} 'S
03¥NLdNY¥ - TI3HS NNVL ‘v
(s)buipury

9N1dd01lS - 3seyd
{INONS/SINNID) T111dS/AVIT STIVIYILYH SNOCGUVZIVH - G4 3duaaundag

IONIddOLS - 3aseyd
NOISO1dX3/3¥13 - ¢4 22u344n2d

TYNYILNTD *123430 - Q3013A ANISNONNILNOD °“1IVY "€
(s)sbutpuy g4

033dS ININIVINIVH - 3seyd
INIWTIVY¥3I0 - €4 22uU3aand3Q

123430 IYIINVHIIN - ¥VD 2
(s)burpuyy

. G33dS ONINIVINIVR - 3seyd
NOTLIIONNITIYR/IYNTIVI/KWILSAS LNINOJWOD NIVYL - 24 33u3sandog

YYINO3IWHT - ININNOIIY 1
(s)Butpuyy

NRONXNN - 3seyqd
NOTIONNATIVH/3YNTIVI/HILSAS IN3INOdROT NIVHL T# @duassndog

1535261 - (127) auy) HO 'NOYNY 68/92/20 - "ON 3ty

panutjuod ' IN3IQIJIY 40 JITy8




wsw

161
APPENDIX E

PROVISIONS OF THE HAZARDOUS MATERIALS TRANSPORTATION
UNIFORM SAFETY ACT APPLICABLE TO RAIL SAFETY

The Hazardous Materials Transportation Uniform Safety Act (Public Law
101-615, signed into l1aw in November 1990) is a comprehensive amendment and
expansion of the Hazardous Materials Transportation Act. Major provisions of
the new Act that are applicable to rail safety include (1) registration of
shippers and carriers of hazardous materials, (2) training of emergency
response personnel, (3) training of employees who handle hazardous materials,
(4) requirements for studies on a hazardous materials database, (5) the rail
tank car design process and criteria, and (6) requirements that certain
high-risk materials cannot be transported in rail tank cars manufactured
before January 1, 1971, unless a retrofit of air brake support attachments
has been completed. Details of the provisions related to the issues
addressed in this safety study follow:

] The Act provides grants to States for training emergency
response personnel. (The grants are to be funded by
registration fees collected from companies shipping
certain types of hazardous materials.)

0 The Act requires the DOT Secretary to complete rulemaking
within 18 months to establish standards for training
appropriate employees in the safe loading, unloading,
handling, and transportation of hazardous materials; and
in the emergency preparedness for responding to
accidents or incidents involving the transportation of
hazardous materials.

° The Act recognizes that the risks posed by the
transportation of hazardous materials requires a
well-trained network of 1local and State emergency
response personnel.

(] The Act requires the DOT Secretary to complete in 1 year
a railroad tank car study that evaluates the design
process and criteria for tank cars, including whether
head shields should be installed on all tank car tanks
that carry hazardous materials.
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FEDERAL RULEMAKING AND SAFETY BOARD COMMENTS
RELATED TO DOCKET HM-181

The final rule issued by the RSPA on December 21, 1990 (55 FR 52402-
52729), which becomes effective on October 1, 1991, is a revision of the
Hazardous Materials Regulations (49 CFR Parts 171-179). According to the
RSPA, Docket HM-181 was initiated to streamline and to improve the packaging
standards for hazardous materials. The RSPA identified five reasons for
revising the packaging standards: (1) to simplify and reduce the volume of
hazardous materials reguiations; (2) to enhance safety through better
classification and packaging; (3) to promote flexibility and technological
innovation 1in packaging; (4) to reduce the need for exemptions in the
Hazardous Materials Regulations; and (5) to facilitate international
commerce.

Earlier in the rulemaking process for Docket HM-181, the RSPA issued a
Notice of Proposed Rulemaking (NPRM). In comments responding to the NPRM,
the Safety Board expressed concerns related to the types of products that
would be permitted in tank cars without certain safety features. (The Safety
Board’s comments, dated March 1, 1988, are presented on the following pages.)
Before issuing the final rule for Docket HM-181, the RSPA and FRA shifted
portions of the content from Docket HM-181 to Docket HM-175A, which addresses
tank head and thermal protection, safety release valves, tank closures, and
"grandfathering." (Docket HM-175A is discussed in appendix G.)
Consequently, the portions on which the Safety Board provided comments were
incorporated into Docket HM-175A. The final rule for Docket HM-175A has not
yet been issued; therefore, the Safety Board does not know if its concerns
related to packaging will be addressed.
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oany National Transportation Safety Board
w’g Washington, D.C. 20684
ﬁ,h’v 9 March 1, 1988

Dockets Branch
Research and Special Programs
Administration
U.S. Department of Transportation
400 Seventh Street SW
Washington, D.C. 20590

Dear Sir:

The Safety Board has reviewed your Notice of Proposed Rulemaking (NPRM),
"Performance-Oriented Packaging Standards; Miscellaneous Proposals,” Docket No. HM-
181, which was published at 52 FR 16482 on May §, 1987, and the revised NPRM which
was published 8t 52 FR 42773 on November 6, 1987. We support the objectives stated in
this rulemaking, that is, to simplify the hazardous materials regulations, to reduce the
volume of regulations, to promote flexibility and technological advances in packaging,
to promote safety through better packaging, to reduce the need for exemptions, and to
facilitate international commerce.

Although it has taken 5 years for the RSPA to progress this rulemaking to an NPRM,
we are pleased that the RSPA has taken action to improve the hazard classification
system through quantitative definitions and to establish performance-oriented nonbulk
packaging criteria. We note that the proposal still contains some inconsistent packaging
requirements in the proposed regulations and that it fails to adequately address the
advance notice of proposed rulemaking (ANPRM) comments on nonbulk package
performance tests involving differences in the United States and European
transportation environments.

The Safety Board also notes that severai previously prohibited poisonous gases, e.g.,
phosgene, germane, and cyanogen chloride, will be permitted to be transported in bulk
containers; yet, no justification has been offered for this change. We do not believe
that previously prohibited gases should be transported in bulk containers unless tests and
safety analyses document that this change will not unreasonably affeet public safety.
Nevertheless, the Board believes the NPRM contains significant improvements for the
transportation of hazardous materials. Below are specific comments which we believe
will help to further the stated objectives of this rulemaking.

Hazard Classification

On numerous occasions, the Safety Board has expressed concern about the
deficiencies in the Department of Transportation (DOT) hazard identification and
classification system. We have urged the DOT to fully identify the hazards posed to life
and health by each material during normal transportation and emergencies.
Additionally, the Safety Board has recommended specific improvements in this system.
(See Safety Recommendations R-72-44, [-76-3, 1-81-14, I-81-15, and 1-81-16.) The
Safety Board continues to believe that improved knowledge about the type and extent of
hazards posed by materials is necessary for making correct regulatory and des%gn
decisions about the level of protection containers should be required to provide during
transportation. Additionally, this more comprehensive information shouid influence
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public safety protection measures implemented when such materials are released during
transportation. Therefore, we support RSPA's actions In the NPRM to provide
quantitative definitions for all classes of hazardous materials and to make those
definitions eonsistent with the recommendations prescribed by the United Nations (UN).
We believe the proposed definitions will result in an improved and more uniform system
for identifying the hazard characteristics of materials in transportation.

Hazard Communication

Many transported materials exhibit multiple hazards; however, the proposed
regulations do not adequately address subsidiary hazards. Subsidiary hazards should be
identified in the hazardous materials table (Section 172.101), on shipping papers (as
required in Canada), and on vehicles. For example, according to the precedence of the
hazard table in Section 173.2a, a material that requires a packaging group I container
because of its toxicity by inhalation and because of its flammability (class 3) would be
classified as a poisonous material. This classification results in only the poisonous
characteristics of the material being identified. The potentially equally important
information on its flammability characteristics will not be disclosed on shipping papers

or placards.

Also, the Safety Board is concerned that the proposed use of hazard class or division
numbers and identification numbers on shipping papers, labels, and placards as the
required means of identifying materials and their hazards does not effectively convey
sufficient warning information to the general public. The Safety Board believes that the
DOT must require all shipping papers, labels, and placards to identify in plain language
the hazards of the material for domestie shipments. Any additional information, such as
class or division numbers and identification numbers, should supplement rather than
replace text to identify the hazards.

Pirst, numbers require persons to be familiar with the "code,"” or to have references
readily aveiiable to explain their meaning. Secondly, numbers can be confusing when
cargo names are complicated and contain numbers themselves. For example, the cargo
3,3,6.6,9,9-Hexamethyl-1,1,2,4,5-tetracyclononane is 8 proper DOT shipping name with
identification number UN2167. Under current requirements, the hazard class described
on the shipping papers is "Organic Peroxide." Under the proposed requirements, the
hazard class would be described as "5.2." During an emergency, such a multitude of
numbers may easily result in confusion for emergency responders, who face very
stressful situations and need very clear information.

A priority objective of this rulemaking should be to verify that the hazard warning
system is capable of alerting the general public and emergency responders to the
hazards of each material transported. The Safety Board has previously pointed out in
recommendations to the DOT, and the DOT has agreed, that the context of the hazard
warning information system should be readily intelligible to all concerned, especially to
those individuals having emergency action responsibilities. We also have called upon the
DOT to carefully review its hazard warning system to insure that warnings of impending
danger and advice are given in an understandable manner to the general public. Since
1968, the Safety Board has made several additional recommendations concerning
modification of the hazard warning system, and the DOT has implemented appropriate
changes. Consequently, the Safety Board is not convinced that the present warning
system should be abandoned.
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The Safety Board recognizes that the use of numbers is appropriate for international
shipments where a cargo may pass through several countries, each with a different
language. However, this situation does not exist for domestic shipments. Therefore,
the DOT should require the use of the type of warning system which is capable of
alerting the majority of those affected by the transport of hazardous materials.  Hazard
warning and material identification are most easily communjcated with words rather
than numbers. The Safety Board does not believe that the proposed numeric system
accomplishes this objective.

Another concern is the DOT's creation of a numeric code, "10," in ecolumn 7 of the
hazardous materials table to Identify when packages containing specific hazardous
materials must be marked "INHALATION HAZARD." Rather than clearly stating that
the package must be marked "INHALATION HAZARD," the code "10" special provision
states that bulk and nonbulk packagings shall be marked in accordance with Subpart D of
Part 172. Subpart D of Part 172 then references requirements in Section 172.313, thus
making it necessary for the user of these regulations to piece together several
provisions to determine that a package must be marked "INHALATION HAZARD." The
DOT has the capability to identify those materials in its hazardous materials table
which meet the criteria established for identifying materials that pose toxic inhalation
hazards. Therefore, to make compliance with its regulations easier, the Safety Board
encourages the DOT to identify those materials listed in its hazardous materials table
that must be marked "INHALATION HAZARD" and then to identify those materials by
placing the code "10" in column T on the same line as the listed material.

The proposed changes would require that if a material is described by a "not
otherwise specified" (n.o.s.} entry in the 172.101 table, the technical name of the
material shall be entered in parentheses immediately following the proper shipping
name. If the material is a mixture of two or more hazardous materials, the DOT,
without justification, has proposed that the names of only the two components most
predominately contributing to the hazard{(s) of the mixture shall be entered in
parentheses. The Safety Board believes that all components on an n.o.s. entry which
contribute to the hazard(s) of the mixture should be entered on the shipping paper and
sees no justification, based on safety, to limiting the entry to two components.

The need for complete information on the materials contained in waste shipments
was illustrated by -an accident on March 6, 1984, in Orange County, "Florida, which
involved a8 cargo tank of mixed hazardous waste acids described as waste acid liquid,
n.o.s. Twelve persons who came in contact with the vapors were injured, four seriously.
Based on its investigation of the accident, the Safety Board recommended that the
RSPA :

1-85-10

Determine the adequacy of general shipping names on shipping papers for
hazardous wastes and the need for additional information, such as
technical and chemical group names, to better inform emergency response
personnel about the composition and hazard of the material being shipped.

The Safety Board concluded that contributing to the accident was a "laeck of
information available to emergency response personnel from shipping papers, the
shipper, and the carrier about the composition and hazards of the waste material." The
Safety Board urges the RSPA to accomplish the safety objectives of Safety
Recommendation 1-85-10 in the final regulations.

b -
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Packaging Requirements

Performance Standards.—While the Safety Board supports and has previously urged
the DOT to develop performance-oriented packaging standards, it Is essential that any
increased flexibility in the design for packagings be accompanied by inereased
responsibility for proving the adequacy of a packaging. Such proof must include, as a
minimum, packaging tests that demonstrate that acceptable levels of safety
performance will be experienced during conditions normally incident to transportation,
including conditions experienced during accidents. The proposed general requirements
for testing nonspecification packagings (49 CFR 178.601) state that the test procedures
prescribed are intended to ensure that packages containing hazardous materials can
withstand normal conditions of transportation; yet, the proposed tests are insufficient
for demonstrating how packages will perform when subjected to stresses in the actual
transportation environment, i.e., extended periods of vibration, abrasion, puncture,
extreme temperature, and accident conditions.

Some of the proposed test acceptance criteria prescribed for performance-oriented
nonbulk packages actually are less severe than the acceptance criteria presently
required for specification packages. This rulemaking fails to justify or to otherwise
demonstrate the adequacy of the proposed test requirements for providing an
appropriate margin of safety. For example, when phosphoric acid is transported in a
drum under current regulations, the drum must pass 8 leakproofness test at 15 psig.
Under the proposal, however, that same material may be shipped in a drum that passes a
leakproofness test at only 2.9 psig. The effect of this reduction on transportation safety
is not defined. On the other hand, some proposed tests, such as the hydrostatic and drop
tests, have incorporated improved testing procedures by requiring in the prescribed test
procedures consideration of the physical characteristics of hazardous materials, such as
vapor pressure and specific gravity. Those changes should help to better determine if
specific packages will.properly retain dangerous materials. Nevertheless, we are
concerned that an appropriate safety analysis has not been performed to demonstrate
that the proposed package performance tests and acceptance criteria will achieve
acceptable levels of safety.

While the proposed package performance test standards generally follow the UN-
recommended performance test standards, the rulemaking does not adequately address
the relevancy of the UN-recommended tests to the U.S. transportation environment.
The NPRM notes that a number of comments in the ANPRM questioned the applicability
of UN standards in the United States. The transportation environment conditions in the
United States can vary significantly from conditions in Europe, e.g., 50 or more hours of
continuous package vibration is not unusual in the United States, whereas such
continuous vibration would be unlikely in Europe. Purthermore, the NPRM notes that a
number of comments in the ANPRM believe that vibration places abrasion and fatigue
stresses on packages. Therefore, a package may prove to be unsatisfactory in spite of
its ability to survive a drop test. As a result of those concerns expressed in the
ANPRM, the NPRM contains a requirement in Section 173.24a that each nonbulk
package be capable of withstanding a vibration test. However, the proposed vibration
test is for a period of only 1 hour, and the proposed regulation does not explieitly
require that the vibration test prescribed in appendix C be performed. Additionally, no
other tests have been added to address abrasion, fatigue, or puncture stresses
experienced in the U.S. transportation environment. Therefore, the Safety Board does
not believe that the tests, as now proposed, adequately address the comments to the

APPENDIX F
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ANPRM on the suitability and acceptability of the UN performance test standards when
applied to the transportation environment in the United States as compared to Burope.

During a public hearing held November 17-18, 1987, several participants again
questioned the suitability and adequacy of the proposed test standards for evaluating the
safe performance of packagings for the U.S. transportation environment. The chairman
of the board of directors of the National Barrel and Drum Association (NABADA), a
trade association representing the container reconditioning industry, expressed the
following concerns:

The vibration test is too insdequate to have any relevance to steel drums
and the real transportation environment; hydrostatic pressure test
requirements will often be lower than current requirements; and, leak test
pressures are proposed to be reduced by more than 70 percent for new
containers in Packaging Group | and more than 58 percent for Packaging
Group Il '

Five years ago, when commenting on the ANPRM, the association urged
the "immediate initiation of comprehensive technical research to correlate
performance standards with actual conditions encountered in U.S.
transportation . . . unfortunately nothing was done. Technically, NABADA -
is in no position to suggest what additional performance tests might be
developed to assure greater container strength to resist puncture,
abrasion, and real transportation vibration (not 1 hour, but 30, 40, or even
50 hours)." '

The General Counsel to the Conference on Safe Transportation of Hazardous
Articles, Inc., expressed the following concerns:

In larger packaging, . . . particularly S$5-gallon drums, the UN
recommendations appear to be inadequate. A packaging which meets the
UN performance tests alone will not function dependably in resl
transportation, especially on the extensive American highway and rsil
systems. Many drums used today in Europe are satisfactory, but it is
unclear to what extent (if at all) the European community has
implemented pure UN standards and phased out other specifications. It
also is unclear to what extent existing European quality results from
supplemental requirements imposed by governmental testing agencies,
above and beyond basic UN criteria.

While all the rigid detail of today's specifications may not be necessary,
until there is development of a performance standard that truly measures
the transportation strength of a packaging, some elements of today's
design standards should be retained. Minimum strength and thickness of
materials of construction are among these elements.

The Safety Board also questions the practicality of proposed specific package
minimum thickness requirements for reuse packages while no minimum thickness
requirements are proposed for most of those same new packages. Before any package,
new or used, is permitted to be used to transport any hazardous material, it first should
be demonstrated that the package will pass all packaging performance tests. The Safety
Board believes it is important that these matters be evaluated before nonbulk,
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performance-oriented packaging requirements are permitted to replace speecific
packaging standards. '

Hazardous Wastes Packaging.~The proposed regulations will permit, without further
qualification, the transportation of hazardous wastes in used packages even though they
may not be considered reusable for nonwaste hazardous materials. Section 173.12(c)
states that "A packaging which is non-reusable according to the specification
requirements of Part 178 of this subchapter or to 173.28 of this Part may be reused for
the shipment of hazardous waste to designated facilities” if the "package is not offered
for transportation less than 24 hours after it is finally closed for transportation, and
esch package is inspected for leakage and Is found to be free from leaks immediately
prior to being offered for transportation." The Safety Board believes that package
safeguard requirements should not depend on whether a material is intended for
commercial use or waste disposal. Rather, the transportation safety requirements of a
material should depend on its hazard characteristics during transportation. Containers
that are too thin or otherwise would fail to pass reuse performance requirements for
shipments of hazardous materials also should be prohibited for wastes which possess
equivalent or worse hazard characteristics. In 1985, in the supplementary information
to Docket HM-183, the RSPA acknowledged "that there is no significant difference in
the risks associated with the transportation of hazardous wastes and other types of
hazardous materials.," The Safety Board agrees that many wastes pose no less of a
hazard than pure materials. However, some waste solutions, such as mixtures of
hydrochloric acid and nitric acid, result in a more reactive solution than the individual
pure materials. Consequently, we believe that packagings for waste materials at least
should meet the same standards of performance as that required for other hazardous
materials.

Bulk Packaging.—While the proposed hazard classification and identification system
will group materials with-like hazard characteristics more uniformly, bulk packaging
safety requirements {for highway cargo tanks and rail tank cars) are sometimes
inconsistent between commodities within the same hazard classification group with no
apparent justification. For example, the Safety Board identified 14 poisonous gases (2.3)
(including chloropicrin and methyl chloride mixtures, methyl bromine, and nitric oxide)
which require packaging group | nonbulk packagings and which may be transported in
cargo tanks under the current regulations. We also identified 21 other poisonous gases
which require packaging group | nonbulk packagings but which may not be transported in
bulk highway cargo tanks unless specifically approved by the Director, Office of
Hazardous Materials Transportation (OHMT). Those materials include arsine, hydrogen
selenide anhydrous, and nitrogen dioxide, liquefied. Additionally, we identified four
poisonous gases which may be shipped in less stringent packaging group I nonbulk
packagings but are prohibited from being transported in bulk highway cargo tanks under
the proposed regulations. These include boron trifluoride, coal gas, nitrosyl chloride,
and tetraethy! dithiopyrophosphate and gases in solution or with gas mixtures LC 50 <
200 ppm.

The Safety Board also has found inconsistent requirements for bulk shipments of
hazardous materials in tank cars which would result in a reduced level of safety.
Section 173.314(b)(6) provides grandfather protection for tank cars built before
December 30, 1871, that are used to transport flammable gases (2.1). Suech tank cars
would not be required to have heat-resistant gaskets for manway covers and mounting
for fittings. The proposed regulation would require that tank cars manufactured after
December 30, 1971, have gaskets made of heat-resistant materials approved by the
Association of American Rallways (AAR) Tank Car Committee; yet, the AAR has not
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developed standards for gasket materials. Additionally, there are still exceptions to the
regulations that permit tank cars with a capacity of 18,500 or less gallons to be used for
transporting: flammable gas when those tank cars do not provide equal levels of
protection required for larger cars, i.e, head shields and thermal insulation. As yet, the
DOT has not provided any justification for this exception. The Safety Board believes
that it is time to stop permitting tank cars that fail to meet current minimum safety
requirements to be used to transport dangerous materials under "grandfather clauses."
As a minimum, the DOT should establish a specific date by whleh nll tank cars wouid
have to comply with the new requirements. :

While the DOT is attempting in its rulemaking to strengthen the packaging
requirements for liquids and gases which pose toxic-by-inhalation hazards, the Safety
Board is concerned that the use of J-type tank cars, which are equipped with large
volume pressure relief valves, may not be appropriate for transporting toxic materials
since these materials should not be reieased to the atmosphere. Furthermore, the
requirements for using J-type (tanks equipped with protection against head puncture and
thermal exposure) or S-type {tanks equipped with protection against head puncture only)
tank cars seem to be arbitrary as materials with equwa.lent hazards _sometimes are
assigned to J-type tank cars and sometimes to S-type tank cars

About 30 materials previously prohibited from being transported in bulk, such as
phosgene, now are permltted. However, all such prevnously prohxb:ted materials are not
proposed to be transported in packagings that provide the greatest proteenon during
transportation accidents. Before these materials are permitted to be transported in
bulk, the DOT must demonstrate that all proposed packsgings will be constructed to
minimize the risk of any release during transportation, including the elimination of
exceptions which permit hazardous materials to be transported in packagings that do not
meet all safety requirements. Any materials believed to pose a risk so great that no
release from packagings during transportation could be considered acceptable,
especially in bulk quantities, should be subject to rigorous performance tests that
demonstrate the integrity of the container through severe accident conditions, such as
tests currently performed on some radioactive materials packagmgs '

This rulemaking proposal does not address the need of requiring the use of tank cars
protected by head shields and thermal insulation for transporting all materials with an
isolation radius of 1/2 mile or more as specified in the DOT's Emergency Response
Guidebook. '(See Safety Recommendation R-85-10S.) Any material, when packaged in
rail tank cars, which is so hazardous as to warrant large public evacuations during
emergencies also should warrant protection from release or violent rupture of its
container. The Safety Board urges the RSPA to incorporate requirements mto the final
rule appropriate to accomplish this safety objective.

In summary, the Safety Board believes that this proposal, on the whole, is a
substantial improvement and, therefore, we support adoption of most of the proposed
changes. However, the proposal contains certain deficiencies which the Safety Board
believes must be rectified before all aspects of the proposed rule are made final. We
believe that the following corrective sctions can be taken without causing any
appreciable delay in the implementation schedule:

Identify in the hazardous materials table and require the identification on
shipping papers and on transportation vehicles the known subsldxary

hazards of materials transported.
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Maintain for domestic shipments the presently required hazard warning
information on shipping papers, labels, and placards for communicating, in
plain language, the hazards posed by materials. The U.N. hazard elass
number aiso eould be used, but it should not replace the present hazard
warning system.

Use proposed eode "10" in the haiardous materials table as a positive
means for deneting materials which must be marked "INHALATION

HAZARD." -

' Require that all components of a waste or mixed material which
contribute to the hazards of the material be entered on the shipping paper.

Require that packaging stamdards for waste materials meet the same
standards as nonwagte materials which pose equivalent hazards.

Establish a specific date by which the "grandfather clauses" no longer
permit hazardous materials to be transported in railroad tank cars that do
not meet present safety requirements.

Require that railroad tank cars used to transport materials with a DOT
Emergency Response Guidebook recommended evacuation radius of 1/2
mile or more be equipped with head shield protection and, as applicable,
with thermal insulation.

Establish or adopt an existing performance standard for heat-resistant
gaskets that are required for tank car manway covers and for mountings
for fitting. ' :

Based on an evaluation of the product characteristics of liquids and gases
which pose toxie-by-inhalation hazards, modify the proposed tank car
packaging assignments to require the use of sppropriate tapk car head
puncture and thermal protection for materials that pose equivalent
hazards.

The Safety Board recognizes that the following improvements, called for in its
comments above, will require additional study and/or research and thus cannot be done

expeditiously:

Conduct tests and perform appropriate safety snalyses to determine
whether the proposed nonbulk, performance packaging standards provide
adequate protection agsinst vibration, abrasion, puncture, extreme
temperature, and accident conditions for the U.S. transportation
environment.

Conduct tests and perform appropriate safety analyses to identify the risks
posed and to demonstrate the containment capability of packagings
proposed for transporting materials previously prohibited from
transportation in bulk.

For the two above instances, the Séfety Board believes that the RSPA should proceed
with a final rule which leaves the present requirements in place in lieu of the reiaxed
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standards contained in the proposal. At a later date, when the RSPA has completed the
necessary testing and has anaiyzed the results, a supplementary rulemaking based on its
findings then could be issued. In the interim, this more conservative spprosch will
provide greater protection for the public.

The Safety Board appreciates the opportunity to make these comments ancijurges
RSPA to move expeditiously on this rulemaking.

Respectfully yours,
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FEDERAL RULEMAKING. AND SAFETY BOARD COMMENTS
RELATED TO DOCKET HM-175A

An advance NPRM (ANPRM), "Specifications for Tank Car Tanks," was issued
on May 15, 1990 (55 FR 20242-20245). According to the RSPA, this rulemaking
action (Docket HM-175A) was initiated (1) to require thermal protection or
head protection, or both, on new and existing tank car tanks that are
constructed of aluminum or nickel, or that are used to transport certain
hazardous materials; (2) to disallow the use of the half-head shield as an
option to meet head protection requirements; (3) to prohibit the use of tank
car tanks that have a manway cover located below the liquid level of the
product being transported; (4) to disallow the use of so-called non-pressure
tank car tanks to transport materials that are poisonous by inhalation;
(5) to increase the start-to-discharge pressure setting on certain tank car
tanks; (6) to establish specifications for the securement and accident
survivability of tank closure fittings on tank cars; and (7) to phase out
certain "grandfather" provisions for tank car tanks that do not meet the
safety requirements for newly built tank car tanks.

The Safety Board’s comments responding to the ANPRM identified the
needs listed below. (The full text of the Safety Board’s comments, dated
August 21, 1990, is presented on the following pages.) '

° The RSPA should expedite final rules that would require
full head 'shields and thermal protection for all tank
cars transporting Class A poisons; materials that are
toxic by inhalation; and specialty products such as high-
strength acids, chlorine, oxidizers, and other materials
that are extremely reactive.

0 The RSPA should not permit tank cars that fail to meet
current minimum safety requirements to be wused to
transport dangerous materials under “"grandfather
clauses."

° The RSPA should prohibit the transportation of hazardous
materials within the United States in any tank cars with
bottom manway openings.

0 The RSPA should develop and implement, with the
~assistance of the FRA, regulations to address the
integrity of closure fittings, including, at a minimum,
requirements for torque settings and gasket
specifications that would ensure that liquid and vapor-
tight seals are attained when the fittings are mounted
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and secured and improved testing in positions other than
the vertical to determine if these fittings can prevent
the release of the hazardous material being transported.

The RSPA received comments from about 25 other organizations and
individuals by the closing date of the comment period (August 21, 1990). The
agency is now reviewing all comments before issuing the NPRM, which is
expected to occur in the summer 1991.
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e,;‘mﬂ% National Transportation Safety Board
;‘:? E 5; {3’ 'é‘ Washington, D.C. 20584

3 <

A August 21, 1990

Office of the Chairman

Dockets Branch

Research and Special Programs Administration
U.S. Department of Transportation

400 Seventh Street S.W.

Washington, D.C. 20590

Dear Sir:

The National Transportation Safety Board has reviewed the Advanced
Notice of Proposed Rulemaking (ANPRM) "Specifications for Tank Car Tanks,"”
Docket No. HM-175A, Notice No. 90-8, which was published by the Research and
Special Programs Administration (RSPA) of the U.S. Department of
Transportation (DOT) at 55 FR 20242 on May 15, 1990. The Safety Board offers
the comments below for your consideration.

Tank Head and Thermal Protection

Since the Tlate 1960s, the Safety Board has conducted numerous
investigations of accidents in which tank cars sustained head-end punctures,
leading to a release of the hazardous materials being transported. As a
result of its investigations, the Safety Board has repeatedly recommended
that full head shields and thermal protection be required for tank cars
transporting high risk hazardous materials.

In response to these accidents and the Safety Board’s recommendations,
RSPA issued regulations between September 1977 and January 1984 that
required:

1. Head shield and thermal protection on existing and newly built DOT
specification 112 and 114 tank cars transporting flammable gases (1977);

2. Head shield protection on existing and newly built DOT specification
112 and 114 tank cars transporting anhydrous ammonia (1977);

3. Vertical restraint couplers on all new and existing specification
112 and 114 tank cars (1977);

4. Vertical restraint couplers on existing and newly built
specification 105 tank cars and -all other DOT specification tank cars
(1981);

5. Tank head puncture resistance systems on specification 105 tank cars
built after August 31, 1981, and used to transport flammable gases,
anhydrous ammonia, and ethylene oxide (1981); and
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6. Lower tank head protection on specification 105 tank cars built
before September 1, 1981, and that had a capacity exceeding 18,500
gallons and were used to transport a flammable gas or ethylene oxide
(1984).

Since 1984, RSPA has not broadened the requirements for head shield
protection despite the issuance of additional recommendations and the
occurrence of additional accidents in which tank cars transporting hazardous
materials sustained head-end punctures. For example, on March 12, 1980, the
Safety Board issued Safety Recommendation R-80-12, which recommended that DOT
examine specialty products (such as high strength acids, chlorine, and
oxidizers), and class A poisons that were being shipped in specification 111
tank cars to determine if the toxicity hazard was sufficient to justify head
shields and thermal protection. The Safety Board is also concerned with the
transportation of materials that are toxic by inhalation. Because these.
matnrials shouid not be released to the atmosphere, they should be afforded
the protection provided by full head shields and thermal protection when
transported in rail tank cars. _

As a result of its investigation of the head-end puncture of an aluminum
DOT specification 111A tank car and the release of fuming nitric acid in
Denver, Colorado, on April 3, 1983, the Safety Board concluded that the
puncture occurred at an impact speed of only 12 miles per hour and that head
shields may have prevented the release of the product. As a result of this
accident, the Safety Board issued Safety Recommendation R-85-61, which, in
part, called upon RSPA to require the installation of head shields on DOT
specification aluminum tank cars to protect them from punctures.

On February 23, 1985, eight tank cars that were transporting
cyclohexane, a flammable 1liquid, derailed in Jackson, South Carolina. The
heads of five of the eight tank cars were punctured, permitting the release
and ignition of the cyclohexane. The tank cars were equipped with vertical
restraint couplers but were not equipped with head shields. The Safety Board
concluded that the punctures of the tank heads probably would not have
occurred if the tank cars had been equipped with head shields.

More recent accidents in Helena, Montana, Freeland, Michigan, and Akron,
Ohio, all involved tank cars that sustained impacts on the tank heads. On
February 2, 1989, a run-away freight train collided with yard locomotives in
Helena, Montana. As a result of the collision, a DOT specification 111A dual.
compartment tank car transporting acetone and isopropyl alcohol was punctured
in the tank head resulting in the release of 12,000 gallons of isopropyl
alcohol. The tank car was not equipped with head shields. The Safety Board
concluded that the puncture would not have occurred if the tank car had been
so equipped. :

On July 22, 1989, a derailment in Freeland, Michigan, resulted in head-
end punctures to a DOT specification 105A tank car transporting
trimethychlorosilane and a DOT specification 111A tank car transporting
petroleum naphtha. A third tank car, a DOT specification 112A containing
acrylonitrile, was not punctured, but one tank head sustained severe damage
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in the accident. None of these three tank cars were equipped with head
shields nor were they required to be so equipped for the products carried.

On February 26, 1989, twenty-one cars derailed in Akron, Ohio, including
7 00T specification 112J tank cars and 2 DOT specification 105J tank cars
transporting butane. All of these tank cars were equipped with head shields
and thermal protection. Additionally, all 9 tank cars were equipped with
shelf couplers, and some shelf couplers broke during the derailment. Several
of these tanks then sustained, without failure, severe strikes to their heads
with some strikes inflicted in the upper portion of the tank heads. None of
these tanks were punctured.

The Safety Board believes that the accident data from the past twenty
years clearly demonstrate the vulnerability of tank car heads to puncture
during derailments even, at times, when equipped with shelf-type couplers.
The effectiveness of head shields and thermal protection has been equally
demonstrated in accidents involving tank cars that were so equipped. The
affectiveness of head shields has also been recognized by rail carriers,
zhemical companies, and industry associations. Further, RSPA has
acknowledged in the ANPRM that the Union Pacific Railroad recommended, on
behalf of three chemical companies and four other rail carriers, that
existing tank cars be retrofitted with full head shield protection. Also,
the Chlorine Institute has publicly acknowledged that head shields should be
installed on existing tank cars that transport chlorine (even though these
tank cars usually have capacities less than 18,500 gallons).

In addition, a recently completed study sponsored by the Railway -
Progress Institute and the Association of American Railroads entitled
"Analysis of Tank Cars Damaged in Accidents, 1965 through 1986" concluded
that the inclusion of shelf couplers and head shields reduced the
probability of a head puncture on DOT specification 112 and 114 by 91
percent. The study also noted that 18 percent of the head punctures on DOT
specification 112, 114, and 105 tank cars during this period were in the
upper half of the tank head. A second similarly sponsored study entitled
"Railroad Tank Car Safety Assessment® concluded that thermal shields, head
shields, and shelf couplers are "clearly associated with reduced spillage of
hazardous materials in recent years."

As a result of its investigation of the collision and derailment in
Helena, Montana, the Safety Board issued Recommendation R- 89 80 to the DOT

to:

Evaluate present safety standards for tank cars transporting
hazardous materials by using safety analysis methods to identify
the unacceptable levels of risk and the degree of risk from the
release of a hazardous material, and then modify existing
requlations to achieve an acceptable level of safety for each
product/tank car combination.

The Safety Board recognizes that the determination of the risks
associated with various materials, the risks acceptable to the public, and
the criteria for the packaging required to transport hazardous materials at
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acceptable risk levels will take more than a few months to complete. When
RSPA completes this long term project of using safety analyses to evaluate
the risk level of all products and the protection needed to lower those risks
to an acceptable level, additional products will likely be identified that
need the added protection of head shields and thermal protection. However,
the Safety Board believes that the need for head shield and thermal
protection for the transportation of certain products in certain containers
has already been well established. Therefore, the Safety Board urges the
RSPA to move expeditiously to issue and implement final rules that would
require full head shields and thermal protection for:

1. all DOT specification 105 tank cars with a capacity of 18,500
gallons or less and used to transport flammable gases, ethylene oxide,
or other products that now require head shield and thermal protection
when shipped in 105 tank cars exceeding 18,500 gallons; and

2. all tank cars transporting class A poisons, materials that are toxic "
by inhalation, and specialty products such as high strength acids,
chlorine, oxidizers, and other extremely reactive materials.

Grandfathering Provisions

In its letter of March 1, 1988, commenting on the Notice of Proposed
Rulemaking (NPRM) under docket HM-18], "Performance-Oriented Packaging
Standards; Miscellaneous Proposals," the Safety Board found that some
proposed requirements for bulk shipments of hazardous materials in tank cars
were inconsistent and could result in a reduced level of safety. For
example, proposed section 173.314(b)(6) would have provided a grandfather
exemption for tank cars built before December 30, 1971, that were to be used
to transport flammable gases. Such tank cars would not have been required to
have heat resistant gaskets for manway covers and for mountings of fittings.
However, the proposed regulation would have required tank cars manufactured
after December 30, 1971, to have gaskets made of heat-resistant materials
approved by the Association of American Railroads (AAR) Tank Car Committee.
The NPRM did not propose a date by which the tank cars built before 1972
would have to meet the improved standards. Therefore, the Safety Board
stated in its letter:

The Safety Board believes that it is time to stop permitting tank
cars that fail to meet current minimum safety requirements to be
used to transport dangerous materials under "grandfather clauses."
As a minimum, the DOT should establish a specific date by which all
tank cars would have to comply with the new requirements.

The Safety Board reiterates these comments, and urges RSPA to establish
dates by which all existing tank cars must meet all tank car safety
requirements.
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Bottom Manway Openings

Based on its investigation of the release of butadiene and resulting in
fire from a tank car with a bottom manway that occurred in New Orleans,
Louisiana, on September 8, 1887, the Safety Board recommended that the
Federal Railroad Administration prohibit the use of tank cars with a manway
below the level of the liquid being transported from use in hazardous
materials service. In its report of this accident, the Safety Board noted
that the design for tank cars with bottom manways were approved for hazardous
materials service without an assessment of the design based on service trials
or performance. The Safety Board also concluded that it was unlikely that a
hazardous materials leak through a bottom manway during transportation could
be stopped.

RSPA noted in the ANPRM that it was the understanding of both RSPA and
the FRA that there are no longer any United States tank car tanks equipped
with bottom manways openings that might be used for hazardous materials
transportation in the United States; however, Canadian and Mexican tank car
tanks with bottom manways might still be used in hazardous materials
transportation in the United States. Because tanks of this design are more
susceptible to a catastrophic release similar to that in New Orleans, the
Safety Board believes that all tank car tanks with bottom manway openings,
including those owned by Canadian and Mexican interests, should not be
authorized for the transportation of hazardous materials within the United

States. The Safety Board therefore urges RSPA to prohibit the use of these

tank car designs under this rulemaking.
Design and Integrity of Tank Car 010sure’Fittings

The Safety Board is also concerned about the integrity of the closure
fittings for rail tank car tanks. The head-on collision of two freight
trains in Altoona, Iowa, on July 30, 1988, resulted in the release and
ignition of denatured alcohol from the manways and safety relief valves on
two derailed tank cars although there was minimal damage to the tanks.
During hydrostatic tests that were conducted on the two tank cars following
the accident, considerable effort had to be expended by workers to secure the
manways sufficiently to hold the 100 psig test pressure. Further, the safety
relief valves on the two tank cars were found to be unevenly seated when they
were removed for bench testing.

The Safety Board noted in its report of 'this accident that current
regulations do not include standards that address the performance in
accidents of tank cars and the closure fittings on tank cars. Derailments of
tank cars typically lead to overturning; yet, safety relief valves and
manways are not tested in positions other than the vertical to determine if
these fittings can prevent the release of the material being transported.
Also, manufacturers of rail tanks are not required to provide the minimum
torques and gasket specifications that would ensure that 1liquid and vapor
tight seals are attained when the fittings are mounted or secured.

APPENDIX G
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The Safety Board believes that closure fittings and safety relief valves
should maintain their integrity in accidents that are survivable by the rail
tank. Therefore the Safety Board urges RSPA to develop and implement, in
coordination with the Federal Railroad Administration, regulations concerning
the integrity of closure fittings as requested in Safety Recommendations R-
89-48, -49, -53, and -54 (which were addressed in the ANPRM).

The Safety Board appreciates the oppertunity to make these comments.

Sincerely,

Chairman
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ASSOCIATION

Vice President

January 4, 1990

CIRCULAR No. OT-55
RECOMMENDED RAILROAD OPERATING PRACTICES

FOR TRANSPORTATION OF HAZARDOUS MATERIALS

TO THE MEMBERS:

Based on recommendations of the Inter-Industry Task Force on
the safe transportation of hazardous materials by rail, the 0O-T
General Committee and the AAR Board of Directors, approved for
immediate publication the following recommended operating
practices for the transportation of hazardous materials.

Road Operating Practices

I. Industrywide Implementation of "Key Trains"

A. Definition: Any train with five tank car loads of poison
inhalation hazard (packing group I, as defined in HM-181) or 20
car loads or intermodal portable tank loads of a combination of
PIH (PG I), flammable gas and Class A explosives, shall be
called a "Key Train".

B. Restrictions:
l. Maximum speed -~ "Key Train" - 50 MPH.

2. Unless siding or auxiliary track meets FRA Class 2
standards, a Key Train will hold main track at meeting or
passing points, when practicable,

3. After 12/31/93 no cars with friction bearings will be
permitted in any "Key Train". The AAR will initiate the process
of amending the Interchange Rules to require that all cars-with
friction bearings be eliminated from interchange service by
12/31/93 rather than the current date of 12/31/94.

Openations and Maintenance Department
50 F Street, N.W., Washington, D. C. 20001 (202) 639-2200
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4. wWhen a moving "Key Train" is stopped by any emergency
brake application or by some unknown cause the train must be
inspected for derailed or defective cars. 1If the train is
stopped at a place where it cannot be safely inspected (e.g.
bridge), the train may be moved, if conditions permit, to the
nearest place where it can be safely inspected.

5. If a defect in a "Key Train" journal is reported by a
wayside detector, but a visual inspection fails to confirm
evidence of a defect, the train will not exceed 30 MPH until it
has passed over the next wayside detector. If the same car
again sets off the next detector it must be set out from the
train.

ITI. Industrywide Designation of "Key Routes"

A. Defintion: any track with a combination of 10,000 car
loads or intermodal portable tank loads of hazardous materials,
or a combination of 4,000 car loadings of PIH (PGI), flammable
gas and Class A explosives, over a period of one year.

B. Requirements:

1. Wayside defective bearing detectors shall be placed a
maximum of 40 miles apart on "Key Routes", or egquivalent level
of protection may be installed based on improvement in
technology.

2. Main Track on "Key Routes* must be inspected by rail
defect detection and track geometry inspection cars or an
equivalent level of inspection no less than two times each year,
and sidings must be similarly inspected no less than one time
each year.

3. Any track used for meeting and passing "Key Trains"
must be Class 2 or better. If a meet or pass must occur on less
than Class 2 track due to an emergency, one of the trains must
be stopped before the other train passes.

I1I. Yard Operating Practices

A. Maximum reasonable efforts will be made to achieve
coupling of loaded placarded tank cars at speeds not to exceed 4
MPH.

B. Loaded placarded tank cars of PIH (PGI) or flammable gas
which are cut off in motion for coupling must be handled in not
more than 2-car cuts, and cars cut off in motion to be coupled
directly to a loaded placarded tank car of PIH (PGI) or
flammable gas must also be handled in not more than 2-car car
cuts.,
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IV. STORAGE

Proposed.Sepération Distanéé
Loaded Tank Cars and Storage Tanks from Mainline,
Class II Track or Better

. _ PIH (PGI), Flammable
Combustible Liquid, Liquid, Flammable Gas,

, Corrosive Material ‘Non-flammable Gas and
Activity _ and ORM’s  All Other Hazard Classes

Loading or Unloading

If conditions permit . 50 : , 100

Not less than 25 50
Storage of Loaded Tank Cars 25 50
Storage in Tanks : , .

If conditions permit 50 ' 100

Not less than 25 50

With regard to existing facilities maximum reasonable effort
should be made to conform to this standard taking into
consideration cost, physical and legal constraints.

The proposals apply to storage on Railroad propeity'and on
chemical company property located close to Railroad mainline.

V. TRAINING OF TRANSPORTATION EMPLOYEES

Implementation of Rallroad Industry Tralnlng Objectlves for
Railroad Operatlng Employees o . A

The followlnq objectlves should be met. in evérv railroad’s
program for training operating employees (non-emergency
responders) who handle hazardous materials in transportation:

A. Employees (includihg supervisofs) who handle shipments of
hazardous materials in rail transportation should learn to
perform the following tasks as they apply to their assigned
duties:

1. Comply with the requirements for hazardous materials
shipping data in rail transportation of hazardous materials.

2. Recognize markings and placards that indicate the
presence of hazardous materials.
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3. When required by regulation, inspect the external
conditions of placarded hazardous materials shipments to assure
that they are properly prepared for tramnsportation.

4. Switch placarded hazardous material shipments in
compliance with applicable rules and regulations.

S. Place placarded hazardous material shipments in a train
in compliance with applicable rules and regulations.

B. Employees (including supervisors) who handle shipments of
hazardous materials in rail transportation should learn to
perform the following tasks in hazardous materials incidents:

1. Make the appropriate identifications and notifications
and provide the appropriate information, as required by railroad
operating rules and instructions for handling hazardous
materials.

2. Take appropriate action to protect self and others on
the scene.

3. Provide assistance to the local emergency response
agencies in the form of identification of the hazardous materials
and their location(s) on the train.

C. The training objectives set out in paragraphs A and B
above should apply to and meet the specific requirements of
particular crafts, for example: train crews, inspectors, and
clerks who prepare consist informationm.

D. The objectives set out in paragraphs A and B above cover a
basic training program for employees {including supervisors).
Prequency of training in this category should be consistent with
the timing of existing railroad reexamination programs.

E. Training of employees (including supervisors) who handle
shipments of hazardous materials on a "Key Route" (as defined in
Part II above) should be conducted on an annual basis. This
training should meet the objectives set out in paragraphs A and B
above, but should also cover additional subject matter, including
special hazardous material operating requirements for the route,
yard emergency plans and practices in those plans, and basic
chemical characteristics. Each of these employees should
demonstrate proficiency by passing a written examination or by
other means, such as a successful work practices audit.

F. All training should be recorded. It will suffice if the
individual carries a card indicating that he meets certain
requirements, or if his personnel record indicates the date and
level of training received.
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VI. TRANSCAER

Transportation Community Awareness and Emergency Response
(Endorsed by AAR and CMA)

Implementation of Transcaer

Railroads will implement a national community outreach
program to improve community awareness, emergency planning and
incident response for the transportation of hazardous materials.
The objectives of TRANSCAER are as follows:

- Demonstrate the continuing commitment of chemical ?
manufacturers and transporters to the safe transportation of |
hazardous materials.

- Improve the relationship between manufacturers, carriers’
and local officials of communities through which hazardous
materials are transported.

- Inform Local Emergency Planning Committees (LEPC’s) about |
hazardous materials moving through their communities, and the
safeguards that are in place to protect against unintentional
releases.

- Assist LEPC’'s in developing emergency plans to cope with
hazardous materials transportation incidents.

- Assist community response organizations in preparations for
responding to hazardous materials incidents.

An important product of the TRANSCAER program will be to
overcome the widespread belief that every local firefighter and
policeman must have the expert skills and equipment to respond
personally to any hazardous materials emergency. Through the
awareness training and contingency planning provided through
TRANSCAER, states and local communities will be able to pool
their expertise and resources with those of industry to provide
for a coordinated and better managed emergency response system.

TRANSCAER must be highly publicized to produce the maximum
desirable enhancement of public awareness.

To ensure the success of TRANSCAER, railroads must be
prepared to focus training and assistance in contingency planning
for all local communities on Key Routes (as defined in Part II
above), and also to assist any other community on a rail line
upon request. TRANSCAER should be highly publicized to produce
the maximum desirable enhancement of public awareness,
recognizing that once this occurs, there will be inevitable
immediate requests for assistance from many communities, even
those which we believe are at low risk. There will also be
requests for assistance in "skills" training, to which we must be
prepared to respond in a prudent and effective way. An AAR and
CMA Task Group is currently developing resource material to
assist in this community outreach program. Six workshops are
scheduled for 1990.
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On behalf of the General Committee. Each AAR member will
cocmit without reservation to comply with these
recommendations/standards.

Very truly yours,

i) Br

H. H. Bradley

* U.S. G.P.D0.:1991-281-626:20052



