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To: Docketing Division 

From: George iViartin, Grade Crossing Planner, Rail Division 
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Re: In the matter of the authorization of Norfolk Southern Railway to install an active grade crossing 
warning device in Seneca County 

Pate; June 1,2012 

The Ohio Rail Development Commission (ORDC) has authorized funding for Norfolk Southern Railway 
(NS) to install new mast mounted flashing lights and roadway gates at Seneca County, near Reedtown, 
CR 24, DOT# 481621W.The crossing was surveyed on January 26, 2012, and was found to wan-ant 
the upgrade. 

This project will be paid for with federal funds, and is actual cost As the plans and estimates have 
already been submitted and approved, staff requests an Entry with completion of the project in nine 
months. Construction may commence at once. Staff requests that the following language be 
incorporated in the Entry: 

It is expected that all work necessary for FHWA acceptance of the warning devices will be 
completed by the in-service due date and that the railroad will be responsible for this work. This 
work includes, but is not limited to: 

Any ancillary work to make the warning devices function as designed and visible to the 
roadway user, and 

MUTCD compliance, including minor roadway work if necessary. 

A suggested case coding and heading would be: 

PUCO Case No. 12- ' / A-C? -RR-FED In the matter of the authorization of Norfolk Southern 
Railway to install an active grade crossing warning device in Seneca County 

C: Legal Department 

Please serve the following parties of record 

• Page 1 

This is tX3 certify that the images appearing are an 
accTirate and complete reproduction of a case file 
document delivered in the regular course of business. 
Technician ^ ^ ^ ^ P^^* Proceesed 0 " 0 I -/J2. 



IVIs Susan Kirkland 

Ohio Rail Development Commission 

1980 West Broad St, 2"^ Floor 

Columbus, Oh 43223 

Ms Cayela Wimberly 

Norfolk Southern Railway 

1200 Peachtree St, Box 123 

Atlanta, Ga 30309 

Seneca County Engineer 

Mr. David Lin 

111 Madison St 

Tiffin, Oh 44883 

North Central Electric Co-op., Inc. 
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OHIO RAIL DEVELOPMENT COMMISSION 
INTER-OFFICE COMMUNICATION 

TO: Rob Marvin, Director of Transportation, PUCO 

Leah Thomas-Dalton, Deputy Chief, PUCO 

FROM: Susan Kirkland, Manager, Safety Section, ORDC 

BY: Tod Darfus, Project Manager, ORDC 

SUBJECT: Seneca County, Norfolk Southern 
County Road- 24 AAR # 481 621 W, PID 92904 

DATE: May 30,2012 

The Public Utilities Commission of Ohio (PUCO) established a diagnostic survey at the subject 
location on January 26, 2012. The Ohio Rail Development Commission (ORDC) attended the 
review. The Diagnostic Team recommended the improvement of waming devices to flashing 
lights and roadway gates plus cantilevers. A copy of the diagnostic review form is attached. 

PE has already been provided by the railroad. 0IU3C approves the site plans and estimates as 
provided. Please issue a construction-only order for the project outlined above. This 
construction authorization is made with the stipulation and understanding that any field work 
needs prior approval before the work begins. This authorization is made with the stipulation and 
understanding that an approved estimate may contain entries for items or activities that may be 
cited and found to be ineligible for federal participation during the project audit. 

It is expected that all work necessary for FHWA acceptance of the waming devices will be 
completed by the in-service due date and that the railroad will be responsible for this work. This 
work includes, but is not limited to: 

• any ancillary work to make waming devices function as designed and visible to the 
roadway user, and 

• MUTCD compliance - including minor roadway work if necessary. 

Thank you for your assistance with these matters. 

Attachment: Diagnostic Review 
Plan & Estimate 

c: George Martin, PUCO 
T.Darfus (file) 



Ohio Rail Development Commission 
1980 W. Broad Street 2nd Floor 

Columbus, OH 43223 

Diagnostic Review Team Survey 

Street or Road Name; 

Route/Road Number 
(i.e. Twp., Co., SR or US) CR24 

US DOT No.: 
48I62IW 

County: 
Seneca (SEN) 

Township: City: 
(In or Near) Reedtown 

Railroad 
Name: NS 

Railroad 
Division: LAKE 

Brarch/Une 
Name: SANDUSKY 

Nearest RR 
Timetable Station: Fr^lc 

RR Miteposc 88.42 

(Indude: Name - Organization - Phone Number - Email) 

1. Tod Darfus - ORDC - 614.374.9298 - tod.darfus@dotstate.oh.us 

2. George Martin - PUCO - 614.752.9107 - George.Maitin@puc.state.oh.us (ojUf<^ 

icc^. 

4.S yJlM- L . Kv/ < ,^y^££L^ (Ofv^- €A^iA.«fS /yfiPi/:ii M / . ' d ^ ^ ^ i e ^ ^ U 

5. l^fcUD "p/RTB^S^A^^ loco -fl.>^i\^^^f^rj ^-^cff^u k ^ S ^ / ^ € ^ 

7. 

8. 

9. 

Existing Traff ic C o n t r o l Devices 

Type of Warn ing Devices 

Advance Warning Signs (condition?) 
'Stop' Signs 

'Stop Ahead' Signs 

Pavement Markings (condition?) 

Crossbuclu 

Number of Tracks Signs 
Inventory Tags 

interconnected Higliway Traffic Signal 

Mast-Mounted Flasliing Lights 

Cantilever Flashing Lights 

Side Lights 

Automatic Gates 

Bells 

Sidev^alk Gate Arms 

*No Turn' Signs 

Illumination 

Is crossing flagged by train crew? 
Other 

':-'\i^"^7^t^-r-:f^^-''- • :' '^-!^i~^i^''S.^'---'-^:M^\. '&hi-:l-s§M'^B-W^^S.'M-
Installed? 

H^es 

DYes 

QYes 

• ^ e s 

B^es 
0 ^ e s 

0Yes 

DYes 

DYes 

DYes 

DYes 

DYes 

DYes 

DYes 

DYes 

DYes 
DYes 

DYes 

Q N o 

& N o 

B ^ o 

D N o 

D N o 

Q N o 

J»/No 
S-No 

a-No 
^ ^ ^ o 

0 l ^ o 

S N o 

B-Plo 

S ^ o 

H-Nb 
Q l ^ o 

B-No 

B^No 

Quanti ty/Comments 

I ' C\r££± 

•4 

7 W!..Cr 
2- M ^ \ J 

•Z 7-Trc,^'^ 

'. 

Number: Length: 

Number: Length: 

Number: 

UPDATED (10/2011) 

mailto:tod.darfus@dotstate.oh.us
mailto:George.Maitin@puc.state.oh.us


Safety Da ta (Ob ta in crash repor ts , if possible, p r io r t o review 

Number & dates of crashes 
in previous 5 years 

Hazard Ranking 

S 
Initial information (from database) 

0 

311 Date Run: 1/9/2012 

* — 

Revised 

O 

311 
IBl 

Railroad Characteristics Initial Information ( f rom database) Revised 

1 ^ Total trains per day 28 
< I per day 

Day thru trains 14 '-( 

W Night thru trains 14 
Daytime switching movements 

TT Nighttime switching movements 
Total number of tracks 

Number of main tracks 'V' 
Number of other tracks 

Maximum train speed 60 M. 
Typical train speed -w Amtrak 

If non-gated crossing, is clearing sight distance adequate in all quadrants? (See Table I) Q ^ s Q No 

If multiple tracks, can two trains occupy crossing at the same time? Q ^ s Q No 

Can one train block the motorists' view of another train at crossing? Q'Yes (Explain below) 

Can one or more tracks be eliminated through the crossing? Q Yes B " ^ © 

DNo 

Are there other track(s) crossing this same roadway within 100 ft of this crossing? • Yes Q H ^ O 
If yes. Crossing DOT #(if different) 
If yes, distance (take measurement between track centerlines at closest point along roadway) 

Local Highway Authority: Seneca County 
Roadway Characteristics initial Information ( f rom database) Revised 

Average daily traffic 153 (2008) i c,f) ^ -̂ ao M 
Highway paved 

I2l^ck 
Yes DNo S-tS's es D N o 

Roadway Surface: 0Slacktop Q Gravel Q Concrete j~|Other _ 

Roadway width: . ^ ^ ft. 

Number of highway lanes 

Urban or Rural Rural 'T2-^r<^{ 
Vehicle Speed: MPH 

School Bus Operation: | 3 No B Y e s Amount 

Hazardous Materials Trucks: Q No B i e s £ Amount 
^ / ^ ^ n 

Shoulders; B-TTo D Yes 

Is the shoulder surfaced? P T f i o DYes 
fs there existing guardrail along roadway in crossing vicinity? ^ f f i o |~| Yes 

Is stopping site distance adequate? (See Table 2) J ^ Y e s B No If no, deficient approach(es) 

UPDATED (10/201!) 



Quadrant _ JS ̂  Curb and Gutter: 

[ 3 Functional (Curb height = 4" or more) 

Q Non-functional (Curb height = Less than 4") 

niH^ne 

Pedestrians: B ^ o Q Yes 

Is sidewalk present? 0Tslo 

Quadrant ^ ^ Curb and Gutter: 

• Functional (Curb height = 4" or more) 

• Non-functional (Curb height = Less than 4") 

Q - I ^ n e 

D Y e s 

Is there a nearby intersection that could cause queuing over the crossing? H'Wto Q Yes 
If yes. 

Distance 

Is this intersection signalized? Q * ! ^ • Yes 

Are the signals currently interconnected with tlj^.existing crossing warning devices? Q ^ w Q Yes 

Is there a 'Do not Stop on Track' sign? ̂ p^No r~| Yes 

Is a roadway improvement project (e.g. wj^lsning, turn lanes, nearby new or upgraded traffic signal, sidewalk) planned at or near this 
location in the foreseeable future? . C T l ^ V\ Yes 
If yes. 

Improvement type Lead Agency Timeline/completion 

Is it the consensus of the Diagnostic Review Team that this is a potential closure p ro jec t -Q^o Q Yes 
Explain reasons: 

l¥r 

)pen Space 

n Industrial 

• Residential 

• Institutional 

r~| Commercial 

Location of nearby schools; 

Is commercial power available? Q No 3 'Tes 

Utility Provider (Company Name). Phone Number 

Nearest Available Power Source ([) Q f̂CSS "4 " ^ 

What odier utilities are present? / | ^V4>^~ :)̂ >P<?VW \ M«94>4-^ r e y r L x f C O A P 
(add locations to sketch) F j i 

ls(are) tiiere potential utility conflict(s) Q Yes Q No Q-Onknown 

Comments: 

UPDATED (10/2011) 



Potent ia l Red Flags / Project Challenges x.-t-^^fc-'^r ̂  v i a ^ g n p ^ 
Traffic Signal Preemption (include traffic signal intersection name and LHA with jurisdiction over traffic signal, if known): 

S/ A 
Crossing Consolidation or Closure: 

AI A 
Real Estate or ROW: 

irainaee / Ballast Conditions: 0 Culverts / Drainage / Ballast Conditions: 

MA. 
Roadway and/or Sidewalks: 

/V/f 
Circuitry (e.g. reaches out to otiier crossings, specific needs, etc.): 

DyfrUp uot^h Tl^^^oKjjn Lri 
Environmental: 

N/V 
Other: 

UPDATED (10/2011) 



l i i i g l l o i ^ i t i i l a r g l l e ^ 

[^{"^stall/upgrade active devices 
Quadrants Needed 

Q Automatic Flashing Lights (AFLS) 

D AFLS/Cants 

gffCR-S / Gates 

• AFLS / Gates / Cants 
^ f ' S ^ s I number 

• Upgrade circuitry / type 
-2, 'Trt^^f< 

• Sidelights 

r~| Guardrail Needed 

Q Install/Replace curb 

Q^gungalow placement & offset from rail & highway *2S « "So 
• Other (define) 

Comments: ^ ^ ^ ^ U / ( ^ 7 A / ^ / , 4 > / ^ ^ . ^ ^ l ^ ^ $ \>(}u}e^- ^ ^ 5 ' ^ ^ A'f6 

lacm. ̂ ^ 
• Install/upgrade traffic signal preemption 

• No improvements needed 
• Other (define) 

Acknowledgement of Recommendations (each entity represented at the diagnostic must have at least one signature 
acknowledgement): 

UPDATED (10/2011) 
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Roadway 

Parkway 

Sidewalk 

-

m^M^^ai 

Show North 

Direction 

Crossing Angle 0-29° 30-59" 60-90° Measured in Quadrant? 

Measurements by: 
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Field Ske 

UPDATED (10/201!) 



TABLE I Table 2 

Clearing Sight Distances 

Maximum Authorized Train 
Speed 

1-10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

r̂  ; 
65 

70 

75 

80 

85 

90 

Distance (dT) Along 
Railroad from Crossing (ft) 

240 

360 

480 

600 

720 

840 

960 

1080 

1200 

1320 

Cll440_JI> 
1560 

1680 

1800 

1920 

2040 

2160 

Source: R-H Grade Crossing Handbook Table 36 (pp. (32-! 33) 

Notes: 

All calculated distances are rounded up to the next higher 5-
foot increment. 

Distances indicated are for 6S-ft double bottom semi-tractor 
trailers and level single track 90 degree crossings; and may 
need to be adjusted for multiple tracks, skewed crossings or 
approaches on grades. 

Clearing Sight Distance is to be measured in each vehicle 

25 feet from centerline of nearest track in the center of 
whichever travel lane is nearest the direction along track 
being measured. 

S topp ing Sight Distances 

Highway Vehicle Speed 

0 
5 

10 

15 

20 

25 

30 

35 

40 

45 

5 ^ 

^"J 
^60 

65 

70 

Distance (dH) Along Roadway 
from Crossing (ft) 

n/a 
50 

70 

105 

135 

180 

225 

280 

340 

410 

^3r^ 
<13> 

660 

760 

865 

Source: R-H Grade Crossing Handbook Table 36 (pp. 132-i 33) 

Notes: 

All calculated distances are rounded up to the next higher 5-
foot increment 

Distances indicated are for 65-ft double bottom semi-tractor 
trailers on dry level pavements. 

Stopping Sight Distance is to be measured on each roadway 
approach to crossing from stop bar. 

UPDATED (10/2011) 



Norfolk Southern Corporation 
Communications and Signal Department 
1200 Peachtree Street, N.E 
Atlanta, Georgia 30309-3S79 
404/529-1216 

May 17,2012 
CX0128732 

Re: Norfolk Southern's SandustQ^ District, regarding the installation of automatic grade 
crossing waming devices at CR 27 in Seneca County, Bellevue, Ohio, DOT: 481-621W, 
Milepost S-088.42. PID 92904 

Susan Kirkland, Supervisor 
Ohio Rail Development Conunission 
50 West Broad Street, Room 1520 
Columbus, Ohio 43215 

Attention: Susan Arduini 

Dear Ms. Kirkland: 

Attached for your review and approval are electronic copies of the detailed cost estimate, material 
list and engineering plans for this crossing. 

Although we cannot give you an exact date of installation at this time we can provide our averse 
installation time, which is 9.1 months after authorization ftom the state. After this project is 
authorized, we will order material and schedule for installation once we have received approvals 
from ODOT's District Office. 

Please have the responsible governmental entity (state, county or city) make the necessary 
adjustments as noted on page one of our plans, (note 10) to the culverts, prior to the arrival of our 
construction gang for the installation of this project. 

In order to protect state and railroad persoimel the following is required: If state, city or county 
personnel and equipment will be within 25 feet of any track, prior notification to the railroad 
must be given before any work by these forces or their contractor can commence. To coordinate 
your work, please contact Division Engineer, Mr. Richard Klinkbeil at 260-493-5346. 

If you have any questions or concems, please contact Mike Rappatta at 404-582-6377 or 
mike.rappatta@.nscorp.com. 

Sin9erely, 

B.L. Syke 

Operating Subsidiary: Norfollc Southern Railway Company 



17-May-12 

Detailed Estimate for Grade Crossing Warning Devices 

City/State: BELLEVUE, OH 

MilePost: S-88.42 

State Proj. No.: 

S&EProj. No.: 10.1364 

Man Days: 92 

Road: CR 24 

DOT/AAR: 481621W 

County: HURON 

File Number: 

***Purchases - Others*** 

Meals and Lodging: $12,364.80 

Rental of Equipment: $12,880.00 

(2 Trucks, 1 Backhoe w/ Trailer 
and 1 Pipe-Pusher for 23 Days) 

Construction Supervision Vehicle: $2,301.60 

Purchases - Other Total: 

***Material And Additives*** 

Material Cost: $95,657.00 

Sales and Use Tax: $0.00 

Material Handling Freight: $4,782.85 

Material Total: 

***Labor And Additives*** 

Labor Cost: $25,760.00 

(4 man crew at $1,120.00 a day for: 23 days) 

Payroll Tax & Overheads: $34,219.58 

Preliminary Engineering: $10,684.69 

Construction Supervision: $7,272.05 

Labor Total: 

Project Cost: 

Scrap / Salvage Credit: 

Project Total: 

$27,546.40 

$100,439.85 

$77,936.32 

$205,922.57 

$0.00 

$205,923.00 

Estimated on: 17-May-12 Estimated by: n5s2v 

Estimate valid for 1 year from date of estimate 



(A 

OC 

x: 

O 

= 55 

o "« 
(A 
O 

o 
> 
(0 

H 
(Q 

k . 
0) 
m 
s 
E 
re 
o 
o 
i _ 
Q. 
c 
o 

4 - 1 

Rl 
N 

re 
c 

C33 

c • u . 

(U 
<u c 
'5) 
c LU 

LU 

OS 

CO 

E 
o 
>J= 
c 
o 
t o 
to 

0} 
Q. 

o 
.c 
5 
<o 
E 
B 
a> 

to 
.Q 
Zl 
(0 

o 
c 
o 
Q 

LU 

> 
LU 
_ I 
_ 1 
LU 
QQ 

b 

CM 

Q; 

o 

•B 
CD 
O 

Q: 

CM 

CO 
CO 

CO 

4-* 
tn o 

Q. 

_a) 

1 

CM 

0 0 
00 
o 
CO 
Q 
Z 
CO 

CD 

E 
Z 

2 
Q 

LI 
CD 

E 
3 
z 
o 
CD 

Q . 

CD 

1D 
CO 

z 
O 
D 
X 

c 
3 
O 

O 

CM 
CD 

00 
•<t 

L: 
CD 

E 
Z 
a: 
< 
< 

CD 
00 

C3 

CD 

E 
3 : 
Z 
<D 
'S' 
Q. 

3 

z 
_a) 
i l 

CM 
00 

00 
CM 

O 

>< 
O 

L: 

CD 

E 3 
Z 
.32 
iZ 

1 
z 

o 
o 
o 

1 u. 

L: 

E 
3 : 
z 
UJ 
u_ 
< 

L: 

X I 

E 
3 Z 
3^ U-

o CO 

HI 
CO 
< m 
Q . 

- i 
< 

O 
tn 

CD 
Q . 
3 

W 

03 
• D 
O 

o 
X 
CD 

1 -

cn 
c 
o 
Q . 

CD 

(0 
0 

o o 
D ) 

1 
0 

Q . 
3 
to 

5 
o 

CD 

> 

CD 
O 
O 

<a > 
u c 

•§ 1 "S 
.£ m > . 

in
al

 
m

at
i 

/c
op

 

'it
h 

or
ig

 
ar

 w
ith

 
ct

io
n 

w
 

5 0 3 . 

M
an

ag
em

en
t 

ns
 s

hi
pp

ed
 in

 
. 

S
up

t. 
C

on
st

 

M
at

er
ia

l 
•w

ith
 p

la
 

S
&

E
G

en
 

' tn ' 

Qi d i Qi 
CO CO CO 
• < - CM T -

o 

tu 
C3) 
CC 

0. 

CM 

t>: 

tv 
T -
O 
ts 

m 
• o !» 



o 

t3) 
C 

(B 
<B 
C 
O) 
c 

LU 

O 
•a c 
> 

•D 
<U 
Q . 
Q . 

O) 
c 
% 
2 
D 

J : 
CO 
(B 
(0 
Q 

§ 
I I 

o 
Z 

Ui 
u 
< 

•"S-
CD 
m 

" O 

a) 

..J 
r r <B 

0) 
(C 
Q 

7" 

'fT 
LL 
UJ 

CO 

I 
O 

a> 
n E 
7 
O 
CL 

LU 
-) 
> I I I 
_J 
- J 
UJ 
m 
c 
o 
ro 
o 
n 

_ j 

d 
^ 
(U 

n 
C/J 

c 
"5.9 

CO (/) 
Q

ua
nt

ity
 

R
et

ur
ne

d 
(C

re
di

t)
 

Q
ua

nt
ity

 I
ns

ta
lle

d 
D

at
e 

D
at

e 
D

at
e 

Q
ua

n.
 

Q
ua

n.
 

Q
ua

n.
 

11 

c 
g 

Q. 

b 
(0 

E 
B 

™ 
CL 

S 
o 

h -

8:2 

o . 

5 

Q 
O 

E 

ra 

O 

a 

o 
to 

i 
C L 

a: 
m 
CL 
CO 

cc 
UJ 

si 
_rb-
< C 0 
u j m 

§s 

£^ 
CDuJ 

Q _J 

CD 
to 

LO 
L O 

< 
UJ 

T 
CO 
CJ) 
CO 

o 
C D 
CO 

d 
CD 

00 

z 
o 
Q 
UJ 
- J 
OQ 

UJ 
CO 

< 
LU 

CD 

CC 
UJ 
1 -
UJ 

2 
CO 
CO 
LU 
_ l 
at 
( -
LU 
_ 1 

CL 

o 
o 
Uj" 

o 

^ ^ 
UJO 
COD. 

< CO 

00 
CM 

LO 

o 

CO 
C-J 

< 
LU 

o 

§ 
9 

-

_ i 
O 
> 
IT) 
< ^ .^ 
Cvig 
- j o 5 

i< 
- a 
COLU 
lO z 

gi 
l o u j 
_ i Q 
lUco 
^co 
xco 
< o 
ta c£. 
CD o 

c o ^ 

if 
Fee 
< o 
CD U . 

CO 

o 
LO 
CM 
L O 
oo" 
f f y 

CD 

h -
cs 

< 
UJ 

t 

s 
CO 
oo 
00 
Cvl 
LO 
O 

00 

_ J 
_ l 

i 
a: 
UJ 
CD 

O 
O 
d 
o 
o 
l r i 

o 
o 
C D 
O 
O 

L O 

< 
UJ 

• * 

X — 

o 
o 
o 
o 

o 
o 

T -

CO 

? 
CO 
D 
D l 
_ 1 

1 
co
co 
o 

6 

CO 

Q 

o 

d 
z 
§ 
X 
C3 
X 
H 
UJ 

:^ 
O m 
^ ^ 
ODH 
CO 
O i 

d> 
lO 

00 

lri 

< 
UJ 

• * 

6i 
oo 
to 
o 

00 

CD 

CM 

B
R

A
C

K
E

T,
 G

A
TE

 S
A

V
E

R
, 

N
E

G
38

51
02

G
S

, 
S

P
R

IN
G

 L
O

A
D

E
D

 
SW

IN
C

3 
A

W
A

Y
 A

D
A

P
T

E
R

 F
O

R
 F

IB
E

R
G

LA
S

S
/A

LU
M

IN
U

M
 G

A
T

E
S

, 
U

S
E

 W
IT

H
 G

A
TE

 3
8

'A
N

D
 L

E
S

S
 

00 

in 

CM" 

oej 
o 
og 

< 
UJ 

t 
LO 

CO 

up 
<D 

CD 

CM 

m 
_ i 
< 
5 
UJ 
LL 

Si 
i n 
o 

z 
S: 

1 
D; 
UJ 
CO 

D." 

o o 
X 

I 
UJ 

h 
O h -

L U ^ ^§ 
O O 
o 
o 
d 
«3-

O 
O 

d 
05 

< 
UJ 

• * 

cn 
CD 
i n 
CO 

to 

• r ~ 

1 
il 
ii 
• * b 

li 
o z Is is 
81 
5 !D : 

=>o 

o o 
o 
q 

CM" 

CM 

c;> 
CM 
69-

LL 
_ l 

CM 

CO 
CT) 

i n 
CD 

o 
o 

Q 
_ i 
O 
CO 
00 
00 
O) 
CO 

CM 

00 

UJ 
1 -
z 
o 
o 

CO 

CO 
Q 
UJ 
l - D i 
COO 
^ O 

9 0 
( M Z 

O h -
o 
o 
CO 

1 ^ 

0 > 

CO 

0 > 

LL 
_ 1 

CM 
C D 
CO 
(N 
CJ> 
CM 

i n 
CO 

o 
l O 
CO 

o 
1 -
UJ 
_ i 
03 
< 
O 
D l 
UJ 
D . 
CL 
O 
o 
Q 

_ J _ J o< 
coz 
oS2 
gco 
<K 
C D O 

§ci 
UJ 

DCL 
zco 
Occ 
in o 
C 3 0 
=)C0 

y ^ 
CQ UJ 
< UJ 
0 5 o 
q 

00 
CM" 

CO 

5 

u . 
_ J 

t 
c» 
CM 
CJ) 
CM 

CM 

t n 
CD 

o 
o 

C
A

B
LE

, 
U

G
 A

C
 E

N
T

R
A

N
C

E
 3

C
#6

-7
X

 O
K

O
N

IT
E

 F
M

P
F-

L 
09

4-
07

8 
TR

 W
/G

 1
 X

 8
 7

X
 W

01
0 

B
R

Z
 T

A
P

E
 6

00
V

 P
R

O
D

U
C

T
 C

O
D

E
 2

06
-1

1-
60

70
 

o 
o 
d 
CO 
CM 

L O 

00 

1 -
LL 

• * 

lri 
CO 
oo 
t — 
(D 

lri 

o 
LO 
00 

cc 

Z 
z 
o 

H « 
^ ^ 
CD 0 0 
§ V 
U j g 
^ C D 

o t 
UJiC 

5? 
CO UJ 

d 3 
^ « 
^XCM 

Z J Z 
Q U J 
Z U J 
O S o o 
o 
00 
00 
o 
OM 
6 ^ 

CO 

CM 

h -
LL 

N . 
N . 
• ^ 

•> f 
•<:f 

in 
lri 
CD 

O 
00 

C
O

N
N

E
C

T
O

R
 K

IT
, 

W
E

LD
E

D
 F

A
R

 R
A

IL
, 

C
O

N
S

IS
TI

N
G

 O
F

 R
U

B
B

E
R

 
H

O
S

E
 P

R
O

P
E

R
LY

 D
R

IL
LE

D
, 

B
O

N
D

S
TR

A
N

D
, 

1 
S

P
LI

C
IN

G
 

S
LE

E
V

E
, 

1 
R

E
D

U
C

IN
G

 S
LE

E
V

E
, 

3 
C

LA
M

P
S

, 
1 

T
R

A
C

K
 C

LI
P

, 1
 

W
E

B
 W

E
LD

E
D

 T
R

A
C

K
 C

O
N

N
E

C
T

O
R

, 
1 

W
E

LD
 M

E
TA

L,
 

S
A

F
E

T
R

A
N

 1
11

35
9-

2X
 

CO 
in 
d 
i n 
00 

00 

< 

cn 

z 
9 
o 
CD 

• * 

C
O

N
N

E
C

TO
R

 K
IT

, 
W

E
LD

E
D

 N
E

A
R

 R
A

IL
, 

C
O

N
S

IS
TI

N
G

 O
F,

 
R

U
B

B
E

R
 H

O
S

E
 P

R
O

P
E

R
LY

 D
R

IL
LE

D
, 

B
O

N
D

S
TR

A
N

D
, 

S
P

LI
C

IN
G

 
S

LE
E

V
E

, 
1 

R
E

D
U

C
IN

G
 S

LE
E

V
E

, 
5 

C
LA

M
P

S
, 

1 
T

R
A

C
K

 C
LI

P
, 1

 
W

E
B

 W
E

LD
E

D
 T

R
A

C
K

 C
O

N
N

E
C

TO
R

, 
1

 W
E

LD
 M

E
TA

L,
 

S
A

F
E

T
R

A
N

 1
11

35
9-

1X
 

CO 

00 

CO 

cn 
C D 

< 
UJ 

CD 
CM 

i n 
CM 
CO 
CD 
C) 
r^ 
CD 

• ^ 

cc 
UJ 
CD 

Z 
—I < 
UJ 
CO 

•<t 

o 
CM 

OJ 
C3) 
CC 

CL 

CC 
UJ 
CD 

CC < 
O 

Q < 
O 
CC 
—j 

< 
CC 

> 
CD 
Q 
LU > 
O 
DC 
CL 
CL < 

UJ 

CO 

>-
CD 
Q 
UJ > 
O 
CC 
Q. 
D . < 

s 
< 
CM 
CN 
1 ^ 

CM 
T -o 
<M 

>< 

> 
•a 
in 

£ 
I -



o 

c 
' i _ 
<D 
<D 
C 
CD 
C 

LU 

'S 

O 
•D 
C 

> 

T3 
0} 
Q . 
Q . 
'r: 
CO 

.2 
to 
Q 

• a 

cr 
<B 

D; 

£ 
15 
Q 

0) 

E 

z 

CD 

LU 
- 1 

> LU 
I 
1 

UJ 
CD 

0 

•to 

_1 

0 

^ 
p 
n 

U) 

Ui 
c 

CJ t > 

C L i : 
CO w 

c 

§ ^ £ 

Occ 

g 0) d 

. ^ Q a 

ac5 

g +̂  

a. 

O 

is 
^ < 

co^ 

% % 
- ^ CO 
CM 

hL CD 

U J ^ 

io 
U J H 1^" CCCO 

UJUJ 
l - _ l 
z z 

=>< 
O H 
oco 
o 
o 
CC) 
T— 
CO 
CM" 

iC 
O 
< 

m II 
II 

N II 
Od!, 
00 a 

% 1 
go 
og 
z'iT 

CO II 

IS 

p< 
" - 0 

OfO 

^ > 
o ? 
o > 

CM 
0 0 

'Si-

< 
UJ 
_ J 

o 
Q 
z 
< 
CO 

cc 
CD 
UJ 
Q 
z 
o 

D 2 

^ ^ 
coz 
s o 

O o 

" > 
< LU 
C O S 

09. °-5 
« a 
Q m 
OM 
< * 
i n 
CO 

1 ^ 
CM 

M^ 
t n 
CO 
c/> 

CO 

_ l 
D . 

Q 
< 
O 
_ i 

o 

CC 
H 
Z 

o 
Q 
UJ 
CO 
< 
CD 
CO 

> 

Z 
< 

a 
few 
ttO 
U j O 

z>-

oa : 
h-UJ 
- I _ i 
- J U J 
U . Q 

in 
00 
lri 
in 
CM 

C O ^ T -
LU > - 00 

Q b f l 

-1 Z CJ 
Omco 
Z H C O 

^-Sc3 

C x o 

r̂  . Z 
V - L U ^ 

3 < c o 
Z O g 
• 5 I - CO 

Z J ( 5 

coujhr^ 

coH y 

< - < z 

-J O • 
o r ; CO 
cc £ iJJ 
LU O D . 

ggu-s 
Lj. Q h-

-D iCO 
2 < _ i 
cc D < 

< o o 
UJ LU I -
< < LU 
OCD> 

CM 

•<t 

00 
4a 

CD 
CO 

CM 
CM 

t a 

CO 

o 

in 
CM 

f 
o 
CD 

CO 

, ^L r i 
O CO ~-
< •>*• cc 
r> o < 

t CO 
§ W d 

H o g 

< — s 
z D: < 

P I o 
UJ 

Q^ ico 

0 0 
CM 

UJ CO N . 

" o 

o 
CO 

< 

00 . 

'X.\ 
M-

^ 00 00 

I - CO 
CO ^ OM t C 

Q. 3 Q : 
o o i -
O U J ^ 

o 
oox 
< •<*• 

00 
••a-

- « ^ 
h -
i n 
•*" 
CO 
6a 

CO 

o 
CM 

Q ^ 
cc CD 

o « 
CO O 
C O O 
UJ cc 
Q LU 
3 . 
_J CO 
O H 
Z O 
^ W 

< ^ 

£^ 
« l 
C O ^ 
< ; CM 

It 
§ 1 
Og 
ccc> 
( 5 CM 

- C O 

b o 

• * 

ca 

t a 

CO 
LU 

^ ^ 

< 3 

P. 
oS 
><< 
D Uj ' 
LU Q. 
^ < 

a< 
UJ UJ 
cc 00, 

a.co 
3 D : 
coo 
LU LL 

^ C O 
<a: g o 
Q H 
cco 
< LU 

X z 
- z z 

CO 

o 

X 

< 
UJ 
o 
o 

UJ • 

3^ 
OuJ 
CO'H 
o z 

HCL 
COfT) 

> S 
L u : ^ : 

UJ tC 

*"" UJ 
o 

^ o 
< - 1 
CL CD 

O) 

lri 

CO 
t a 

N. 

lri 

CO 

t a 

CD 

Q 
CC 
O 
^ 
CD 

b 
CM 

d 

z 

CM 

CD 

^ ^ 

i n o 
. -CM 
>- - * 

cog 

< z 

l | 
< t" 
-JCO 
CO 
00 
d 
00 

CM" 
t a 

00 -J 

0 
- J CO 

CM 
t » 
lri 
CO 
t a 

lri 

00 
00 
CO 
CO 

t a 

coX 
• < - < 

5 o 

3fe 

:C0 

a 
z 
< 
cc 
LU 
I -
C O c o 
O CD 
C C ^ 

^1 
?^ 
fs 
^ S 
o O 
9% 
coz 
UJ d. 
Q H 
Oco 
So : 
UJ O 
< z 
O u j 

-co 

is 
?« 

U J g 

Q: 
UJ 
CD 

2 
D 
Z 
_l < 
LU 
CO 

o 
CO 

to 

CO 
CL 

cc 
UJ 
CD 

DC 
< 
O 

a 
< 
o 
cc 
_ j 

^ 

>-
CO 
Q 
UJ 
> 
O 
CC 
Q. 
Q . 
< 

UJ 

CO 

>-
CD 
D 
UJ 
> 
O 
DC 
C L 

CL 
< 

< 
tM 
CM 

CM 

o 
CM 

m 

S 

• D 
(A 

3 



o 
z 
cn 
c 
a3 
a> 
c 
cn 
c 

UJ 

o 
C 

> 

• a 
0) 
Cl. 
Q. 
x: 
CO 

.2 
"to 
Q 

o 
o 
I I 

o 
z 
LU 
I I 

< 
^ 
CO 
CO 

a) 
3 
r r 
d) 

(C 
0) 
CD 

Q 

o 
z 
£ 
o 
55 

U) 
c 

"5.2 
u o 

CO OT 

Q
ua

nt
ity

 
R

et
ur

ne
d 

(C
re

di
t)

 

Q
ua

nt
ity

 I
ns

ta
lle

d 
D

at
e 

D
at

e 
D

at
e 

Q
ua

n.
 

Q
ua

n.
 

Q
ua

n.
 

11 
O C O 

c 
o 

o 
(0 
03 

Q 

E 
B 

ta 
o 

Q . 

8 s 
a . 

5 
Q 
O 

E 
B 
J) 
cn 
CD 

O 

O 

o 
z 
0 1 

O 
CD 

Q 
Z 

O 
Q : 
LU 
Q 
Z 

Uj " 
CO 

z 
UJ 
D . 

S5 
CO 

5 
o 
o 
d 
o 
o 
lri 

o o 
d 
o 
o 
lri 
t a 

< 
UJ 

•si-
CD 
o 
o 
o 
O 

q 
CD 
o 
o 

X — 

up 
ci 
i n 
CM 
r -< 
CC 
DC 
LU 
CO 

o" 
z 
H 
Z 
r> 
O 
2 
z 
i n 

z 
OOi 
coO 
UJ d 
t c o 

li 
9 o oc o 
^ CM 

S s 
occ 
< < 
D . X 
o 

00 
CM 
CM 
CO 

o 
1^ 
i n 
t a 

< 
UJ 

•<f 

o 

q 
CD 

CD 

^ 

CC 

o 
LL 

UJ 
Q . >-
1 -

5 
UJ 
DC 
O 
CO 
X 
C33 
O i 
O i 
00 
o 
0 0 

° x 

i§ 
§^ 
< m 

! 
UJLLJ 

H 
85 
^ o 
C L O 
O) 

CO 
t o 

c;> 

CO 

t o 

< 
UJ 

t 
N . 
O 
0 0 
CD 

? 
LO 
LO 
CM 

-

_ 1 
U . 
Q 
1 -

o 

o 
CM 
T -
Q 
D . 
UJ 
Z 

s: 
O 
o 
DC 

m 
> 
o 

o 

CM 

UJ 

o 
cc 
CO 

cc 
O 
H-
o 
LU 
H 
o 
DC 
a . 
CO 

CO 
o 
00 
t a 

00 
• * 

CO 
o 
CO 

t a 

a 

i 
o 
CM 
o 
q 
lri 
CD 

-

CO 
UJ 

i 
o 
< 
a. 
_ i 

O 
CO 

O 
z 
CO 
CO 
o 
cc 
o 
cc 
o 
LL 
UJ 
_ l 
CD 

o 
CL 
CO 

Q 

UJ 
_ l 
m 
< 
o 
_r 
UJ 
UJ 
DC 

CD 
C3> 

d 
CD 

d 
5 

S5 

5 
0 0 

s 
q 
LO 
t o 
• * 

• * 

DC 
UJ 
1 -
- J 
UJ 
X 
CO 
UJ 
X 
1 -

2 

UJ 
o 
2 

^ 
1 -
2 
UJ 

UJ 
- J 
CD 

tc 
o 
u. 

CD 

QQ 
_ J 
i n 
CM 

Q 
2 < 
CO 

CD 
LO 
lri 
t a 

f2 
CM 
t o 

^ 

"T 
CD 
t o 
i n 
m 
o 
°? 
Ln 
00 
M-

OM 

DC 

o 
CO 

z 
LU 
CO 

= i § 
U j g C D ^ 
C O o 
LU CO 

o§ 
Z CO 
_ J Z 

^ ^ CD 1— 
^ U J 

coco 
go 
£CS 

^ o 
C D S 
U J Q . 

='^ 
<K UJ O 
CO LL 

U5 

CM 
CD 
CO 
t o 

i n 
CM 
CD 
CO 

t a 

< 
UJ 

t 
•r -
CD 
o 
CM 
o 
CD 
h -
CD 

-

I 

co" 
1 -

9 
CM 

_r 
_ j 
UJ 
CO 
LU 

Q | -

UJCO 

055 

h 
^ 0 «i 
0 0 
0 u. 

E r 
< H 
LU LL 
C O O 

d 
CM 
CO 
CM" 
t o 

d 
CM 
CD 
OM" 
t a 

< 
LU 

T 
CD 
t n 
i n 
r--
CM 

9 
0 
r -
CO 

-

OC 
UJ 
h -
_ l 
UJ 
X 
CO 

00 

< 
u. 
z 
UJ 
CO 

D . 
0 

C3S 
Z OM 

gg 
0 5 
l i t ] 
u j u . 
x < 
CO CO 

1 ^ 
O i 
CO 
CM 
CM 
0 > 

CD 
CM 
OM 

ea 

S 
t 
i n 
CM 
00 
cn 

CD 

CO 

-

S
H

E
LT

E
R

, 
6'

X
8'

 A
LU

M
N

 F
A

R
A

D
A

Y
 W

/C
A

B
LE

 C
H

U
T

E
S

 B
E

H
IN

D
 

TE
R

M
IN

A
L 

B
O

A
R

D
, 

W
/1

E
A

 E
Q

U
IP

M
E

N
T

 R
A

C
K

, W
/G

E
N

 
R

E
C

E
P

T
IC

A
L,

 B
R

E
A

K
E

R
 B

O
X

 G
FI

 O
U

TL
E

T
 F

O
R

 L
A

P
TO

P
 S

H
E

LF
 

S
A

F
E

T
R

A
N

 
05

84
00

-6
8-

85
 

CO 

lri 
SI CO 
cn" 
t o 

CD 

lri 
CM 
CO 

CJ) 

t o 

< 
UJ 

5 
CM 
LO 
10 
10 

1 

0 

CD 

-

T— 
r^ 
CM 
0 

cc 
cc 
LU 
CO 

En 

X 
cn 
T -

CO" 

DC 
0 
CO 

o " ^ 
O ' ^ 
l - C C 

5 u j 

C O O 

q 

00 
a i 
CM 

< 
UJ 

t 

CD 

"St-

Q 
Z 

0 
CC 

% 
z 
z 

H 
LU 
LL < 
CO 
CO 
• < * 

i n 
T— 

lri 
s. 
CM 

6 
UJ 
cc 
l i . 

t 
=) 

X 
CO 

O i 
00 

00 
O i 

d 

t a 

< 
UJ 

5 
CM 
i n 

1 
CD 

^ 

&5 
Q 
Z 
< = 
M-

CC 
0 

LL 

CO 

2 
LU 
CO 
z • 
0 
1 -
O i n 
z •<-

il 
0 ^ 

c o 5 
CD 
00 

t a 

CO 

CO 

t o 

< 
LU 

2: 
?0 
CO 
CO 
<J i 

9 
CD 
s. 
<D 

CM 

h -
0 
CM 
i n 
0 0 

z 

1 -
m 
UL 

< 
CO 

tn 
z 
LU 
h -
Z 
X 

0 
X 
z" 
0 
CO 

0 

\-
CM 

o>< 
CO CM 

0 

s 
T— 

t o 

i n 
0 
N^ 
N . 
t o 

< 
LU 

CO 

s 
s 
up 
CD 
r--
c o 

OM 

DC 
0 
LL 

i 
LL 
UJ 
> 
1 -

LL q 
^S 
U J S 
>s 
w 2 
z * 
UJ 5 

? l 
:J:UJ 
X U. 

.< 
^ CO 

Oco 
x < 
2 CO 

o=i 
c o < 
CD 
• * 

CD 
CO 
CM 

t o 

00 
CM 

CO 

• * 

t a 

< 
LU 

3 
CD 

q 
CD 

CO 

OM 

0 
z 
z 
tc 

i 
CO 
X 

\s 
Z 
UJ 
_ 1 
d 
0 
0 

UJ 

0 
z 

0 
0" 
m 

1 
C3 = 
JoO 

11 
H Q 

LU Q. 
Q . O 

CO 
0 

00 

CO 
0 
00 
•r-
t o 

_ l 

cc 

CM 
00 
00 
0 
00 

9 
CD 
h -
CO 

-

C33 

CD 

in 
CD lri 
Ci 
to 

o 
H 

CC 
m 
CD 

5 
Z 
_ i 
< 
UJ 
CO 

o 

O i 
to 
CL 

Qi 
UJ 
CO 

CC < 
o 

Q < 
O 
DC 

>-
CD 

Q 
LU > 
o 
DC 
CL 
a. 
< 

UJ 

CO 

> 
CO 
Q 
UJ > 
O 
DC 
D . 
D L < 

< 
<M 
CM 

t^ 
CM 

o 
(M 

m 
S 
> 
(S 

TJ 
3 





NOV O a o o 
>~ 
CL 

> ^ 

O^ii 

i^ 
to 
o 

1 
.z 

0.3: 
Q.O 

/ V 

CEU 

® 
OOP 

4 

£SV 

^ ^ 

® 
OOP 

•1-3-V 
,8C8Z 

TTV 
,01912 

C>0 

o 

- < ; 

S 2 
• n ^ " -^ 

O i ^ ^ oi 
" N O. , 1 (O 
— iO u e . " IM ! 
P S s == • 2 ^ O 
a • @ >n £ <̂  

ii 

,9992 

?•• " . J 

>• 

3g<M 

>5 
-J 
_>V> 
UJO 

in 

I o 

•d'H 
,8122 

,09 

t / i 
o 

o 
i t e o 

!2.n ,(3 

,09 

lavis 
,i9b 

® 

ISJ 
3 1 
tX3 
i n 

-̂' n 
T 
uo 
---i n 
r-
r-
CM 
CD 

t / i 
CO 

z 
l l . 

:s 

<5) 

M 
X 
uo 
OM 

n 
^r 
i n 

--• i n 
r-
t ^ 
CM 
CO 

t /1 
m 
z 
I x . 
2 

(» 
^:=;;:3 



UJ 

o 
t -

o 
1 -

~? 

\ 
tn 

< 
LU 

CC ^ 

r 

CM 

Ji L 

UJ 
Q 
CO 

>-«f 
m 

o 
h~ 

h~ 
Vi 
UI 
s 

°i {£ 

/" 

1 

i 

\ 

I 
z 

3 

^ 

\ 1 

"~7 \ 

< 
< 
u 
( / } 

3 
3 
3 
Z 
3 

Q 
Ui 

^ ̂  

" • l ^ 
o 

a 
!>_<]" 

OTXI' 

f" 
• 
u 

~" «{ 

u 
3 

oB 

2 
« u 
in 

o 
3 

» 
; i 
3 

1 -
2 
X 
(SI 

I 

> o 
(E 
Csl 

• 

; 
3 

t 

1 
1 

S 

_)^ 

1 — 

( r l 
a. | 
aef 
»-l 

1 

? 
" 3 

CM « 

> 1 T. 
cr 1 t r 

: > | ' • 

UJ 
CJ 

•S i 
a ui 

"T T^ i " 
1 a?, ccl 1 

f 1 ? !f! Ŝ  
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