CLASH CIRCULATION STUDY
Camp Hill, Lower Allen, Shiremanstown, Hampden Township

Date: May 18, 2007

To: Carl (Chip) Millard

From: Brian St. John

Subject: Origin-Destination (O-D) Study — Revised Approach

An Origin—Destination (O-D) study was proposed to be completed within the CLASH study area
to better understand the number of potential trips that would be attracted to a complete
interchange at Trindle Road and PA 581.

Originally, the O-D study was to be conducted at a limited number of signalized intersections
(namely Trindle Road and St. John’s Church Road (#9) and Simpson Ferry Road and St. John’s
Church Road (#15)) to be cost-effective and to assure the safety of the motorist and surveyors.
In order to capture a representative survey sample for the O-D study, it was assumed that 16
staff would be stationed at the intersections of Trindle Road and St. John’s Church Road (#9)
and St. John’s Church Road and Simpson Ferry Road (#15) to capture the turning movements
off of and on to St. John’s Church Road. It was also assumed that the survey would be
conducted from 6:00AM to 10:00AM and 2:00PM to 6:00PM to capture both commuter and
commercial vehicle travel.

In planning the O-D study, several problems arose.

e Concern with the quality of data obtained. Often drivers do not know street address,
roadway names or travel information to directly answer the survey questions.

e Minimal room available to stop vehicles along the shoulder; in some cases no shoulder
is available.

e Safety concerns over having surveyors along the roadway with the combination of
narrow lanes and high truck traffic.

e Concern with driver frustration and incorporation; as the study area is already congested
people may view the survey as an intolerable delay.

e Minimum survey capture rate. It was estimated even if each surveyor interviewed 4
vehicles an hour, not even 1% of the traffic volume would be captured.

e Minimum survey capture rate for truck traffic. Due to the constrained survey locations,
driver cooperation, and survey rate; only a very small fraction of truck traffic data would
be complied.

In working with the West Shore Tax Bureau, zip code information was obtained that linked local
residence to their employers and local employees to their residence. This data will be applied to
GIS to determine how commuters, generally automobile traffic, are accessing the study area.

With this additional information now made readily available, McCormick Taylor has proposed a
new approach to completing the O-D study. As sufficient information is now known for the
automobile travel patterns (significantly more information than could have been obtained in the
original interview O-D study proposed) the revised approach for the O-D will focus on truck
travel patterns. In order to collect this data, a vehicle following method is proposed. Data
collectors from McCormick Taylor and Design Support Services will follow trucks throughout the
network, and include trucks entering and exiting Industrial Park Drive and Railroad Avenue.
The trucks will be followed from the point that they enter the network (from Route 15 or PA 581)
until they reach their destination. Vehicles will also be followed from Industrial Park Drive and
Railroad Avenue to the point where they exit the network onto Route 15 or PA 581. In both
cases, their direction along Route 15 and PA 581 will be noted. In addition to noting the truck
travel path, general information about the truck will be noted and approximate travel time will be
recorded.

A survey of this type will provide a large quantity of detailed information about the movement of
freight within the study area and their destination outside the study area. This approach will
allow a cost effective data collection and will not cause major disruption to traffic flow.
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arsection followec
nds from the field map
onto or from one of the
ind any other notes

#N/A in the Link Distance or Avg. Link Speed Column represents
a vehicle exiting the network via SR 0015 or SR 0581

Link Distance (ft)

Avg. Link Speed (mph)










Ctrl Point Intersection Link ID Distance
1 2
2 1
2 3
3 2
3 4
3 8
4 3
4 5
5 4
5 6
6 5
7 8
8 3
8 7
8 9
9 8

10 4
10 9
12 5
13 6
14 7
15 9
4 10
5 12
6 13
7 14
9 10
9 15
10 11
10 21
11 10
11 12
11 13
12 11
13 11
14 15
14 18
15 14
15 16
16 15
16 17
16 19
17 16
17 20
17 21
18 14
18 19
19 16
19 18
19 20
20 17
20 19
21 10

-
~

12
2-1
2-3
3-2
3-4

4-3
4-5
5-4
5-6
6-5
7-8
8-3
8-7

9-8
10-4
10-9
12-5
13-6
14-7
15-9
4-10
5-12
6-13
7-14
9-10
9-15
10-11
10-21
11-10
11-12
11-13
12-11
13-11
14-15
14-18
15-14
15-16
16-15
16-17
16-19
17-16
17-20
17-21
18-14
18-19
19-16
19-18
19-20
20-17
20-19
21-10
21-17



Truck O-D Data

Truck O-D Links TOTAL

Truck O-D Links

Truck O-D Links Modified

Truck O-D Links TOTAL

Link Number Truck Path Number Truck Path Number Truck Path Number
1 1-2 2 1 [ 1-2-3-4-10-21 1 1 [ 1-2-3-4-10-21 0 1 [ 1-2-3-4-10-21 1
2 2-1 3 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0
] 2-3 18 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0
4 3-2 23 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0
5 3-4 13 5 10-4-3-2-1 1 5 10-4-3-2-1 0 5 10-4-3-2-1 1
6 3-8 5 6 10-4-3-2-60 5 6 10-4-3-2-60 0 6 10-4-3-2-60 5
7 4-3 16 7 12-11-10-9 5 7 12-11-10-9 0 7 12-11-10-9 5
8 4-5 1 8 12-11-10-21 10 8 | 12-11-10-21 3 8 | 12-11-10-21 13
9 5-4 0 9 9-8-3-2-1 1 9 9-8-3-2-1 0 9 9-8-3-2-1 1
10 5-6 1 10 9-8-3-2-60 0 10 9-8-3-2-60 0 10 9-8-3-2-60 0
11 6-5 0 11 1-2-3-8-9 0 11 1-2-3-8-9 0 11 1-2-3-8-9 0
12 7-8 7 12 50-2-3-8-9 0 12 50-2-3-8-9 0 12 50-2-3-8-9 0
13 8-3 7 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0
14 8-7 7 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0
15 8-9 10 15 30-17-21 0 15 30-17-21 0 15 30-17-21 0
16 9-8 13 16 40-17-21 0 16 40-17-21 0 16 40-17-21 0
17 10-4 16
18 10-9 15 17 10-4-3-2 8 17 10-4-3-2 0 17 10-4-3-2 8
19 12-5 0 18 2-3-4-10 9 18 2-3-4-10 2 18 2-3-4-10 11
20 13-6 0 19 12-11-10 15 19 12-11-10 4 19 12-11-10 19
21 14-7 2 20 2-3-8 4 20 2-3-8 1 20 2-3-8 5
22 15-9 0
23 4-10 12 Starting Points Starting Points Starting Points
24 5-12 0 21 2 14 20 2 3 20 2 17
25 6-13 1 22 10 10 21 10 0 21 10 10
26 7-14 2 23 17 5 22 17 2 22 17 7
27 9-10 13 24 21 29 23 21 4 23 21 33
28 9-15 1
29 10-11 1 Additional Links Additional Links Additional Links
30 10-21 27 25 | 21-17 5 25 | 21-17 0 25 | 21-17 5
31 11-10 25 6 | 21-10 | 24 26 | 21-10 4 26 | 21-10 | 28
32 11-12 0
33 11-13 2
34 12-11 20 *See the map for the definition 15 NB 30
85 13-11 6 of which intersection 15 SB 40
36 14-15 0 corresponds to which number. 581 EB 50
37 14-18 3 581 WB 60
38 15-14 1 .
e > TOTAL RUNS : AM
40 16-15 4
41 16-17 2 27 9-10-50 8 27 9-10-50 0 27 9-10-50 8
42 16-19 0 28 9-10-4 0 28 9-10-4 0 28 9-10-4 0
43 17-16 4 29 9-8-3 2 29 9-8-3 0 29 9-8-3 2
44 17-20 4 30 10-4-3 8 30 10-4-3 0 30 10-4-3 8
45 17-21 7
46 18-14 6
47 18-19 2 31 21-10-50 10 31 21-10-50 3 31 21-10-50 13
48 19-16 0 32 21-10-4 7 32 21-10-4 1 32 21-10-4 8
49 19-18 3 33 21-10-9 3 33 21-10-9 0 33 21-10-9 3
50 19-20 2 34 21-10-11 1 34 21-10-11 0 34 21-10-11 1
51 20-17 2
52 20-19 2
53 21-10 &l
54 21-17 7
55 10-50 28
56 2-60 16
57 17-40 0
58 17-30 0
59 50-40 0
60 50-30 0
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arsection followec
nds from the field map
onto or from one of the
ind any other notes

#N/A in the Link Distance or Avg. Link Speed Column represents
a vehicle exiting the network via SR 0015 or SR 0581

Link Distance (ft)

Avg. Link Speed (mph)













Ctrl Point Intersection Link ID Distance
1 2
2 1
2 3
3 2
3 4
3 8
4 3
4 5
5 4
5 6
6 5
7 8
8 3
8 7
8 9
9 8

10 4
10 9
12 5
13 6
14 7
15 9
4 10
5 12
6 13
7 14
9 10
9 15
10 11
10 21
11 10
11 12
11 13
12 11
13 11
14 15
14 18
15 14
15 16
16 15
16 17
16 19
17 16
17 20
17 21
18 14
18 19
19 16
19 18
19 20
20 17
20 19
21 10

-
~

12
2-1
2-3
3-2
3-4

4-3
4-5
5-4
5-6
6-5
7-8
8-3
8-7

9-8
10-4
10-9
12-5
13-6
14-7
15-9
4-10
5-12
6-13
7-14
9-10
9-15
10-11
10-21
11-10
11-12
11-13
12-11
13-11
14-15
14-18
15-14
15-16
16-15
16-17
16-19
17-16
17-20
17-21
18-14
18-19
19-16
19-18
19-20
20-17
20-19
21-10
21-17



Truck O-D Data

Truck O-D Links TOTAL

Truck O-D Links

Truck O-D Links Modified

Truck O-D Links TOTAL

Link Number Truck Path Number Truck Path Number Truck Path Number
1 1-2 6 1 [ 1-2-3-4-10-21 4 1 [ 1-2-3-4-10-21 0 1 [ 1-2-3-4-10-21 4
2 2-1 10 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0
] 2-3 32 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0
4 3-2 55 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0
5 3-4 24 5 10-4-3-2-1 4 5 10-4-3-2-1 0 5 10-4-3-2-1 4
6 3-8 8 6 10-4-3-2-60 5 6 10-4-3-2-60 0 6 10-4-3-2-60 5
7 4-3 42 7 12-11-10-9 8 7 12-11-10-9 1 7 12-11-10-9 9
8 4-5 1 8 12-11-10-21 26 8 | 12-11-10-21 4 8 | 12-11-10-21 30
9 5-4 3 9 9-8-3-2-1 1 9 9-8-3-2-1 0 9 9-8-3-2-1 1
10 5-6 1 10 9-8-3-2-60 2 10 9-8-3-2-60 0 10 9-8-3-2-60 2
11 6-5 2 11 1-2-3-8-9 0 11 1-2-3-8-9 0 11 1-2-3-8-9 0
12 7-8 10 12 50-2-3-8-9 0 12 50-2-3-8-9 0 12 50-2-3-8-9 0
13 8-3 13 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0
14 8-7 11 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0
15 8-9 14 15 30-17-21 0 15 30-17-21 0 15 30-17-21 0
16 9-8 21 16 40-17-21 0 16 40-17-21 0 16 40-17-21 0
17 10-4 39
18 10-9 21 17 10-4-3-2 15 17 10-4-3-2 0 17 10-4-3-2 15
19 12-5 1 18 2-3-4-10 17 18 2-3-4-10 2 18 2-3-4-10 19
20 13-6 0 19 12-11-10 34 19 12-11-10 6 19 12-11-10 40
21 14-7 3 20 2-3-8 6 20 2-3-8 1 20 2-3-8 7
22 15-9 1
23 4-10 23 Starting Points Starting Points Starting Points
24 5-12 0 21 2 24 20 2 3 20 2 27
25 6-13 1 22 10 18 21 10 0 21 10 18
26 7-14 5 23 17 12 22 17 2 22 17 14
27 9-10 22 24 21 69 23 21 7 23 21 76
28 9-15 1
29 10-11 3 Additional Links Additional Links Additional Links
30 10-21 60 5] 21-17 9 25 | 21-17 0 25 | 21-17 9
31 11-10 51 6 | 21-10 | 60 26 | 21-10 7 26 | 21-10 | 67
32 11-12 0
33 11-13 4
34 12-11 41 *See the map for the definition 15 NB 30
85 13-11 11 of which intersection 15 SB 40
36 14-15 3 corresponds to which number. 581 EB 50
37 14-18 5 581 WB 60
38 15-14 1 .
e < TOTAL RUNS : 258
40 16-15 6
41 16-17 5 27 9-10-50 14 27 9-10-50 0 27 9-10-50 14
42 16-19 0 28 9-10-4 0 28 9-10-4 0 28 9-10-4 0
43 17-16 6 29 9-8-3 6 29 9-8-3 0 29 9-8-3 6
44 17-20 8 30 10-4-3 15 30 10-4-3 0 30 10-4-3 15
45 17-21 13
46 18-14 11
47 18-19 3 31 21-10-50 29 31 21-10-50 4 31 21-10-50 33
48 19-16 0 32 21-10-4 20 32 21-10-4 2 32 21-10-4 22
49 19-18 5 33 21-10-9 4 33 21-10-9 0 33 21-10-9 4
50 19-20 3 34 21-10-11 2 34 21-10-11 1 34 21-10-11 3
51 20-17 &
52 20-19 6
53 21-10 72
54 21-17 12
55 10-50 57
56 2-60 31l
57 17-40 0
58 17-30 2
59 50-40 0
60 50-30 0
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Directions:

Input the O-D number in the first column. In the "End Link" Column, put in the first intel
by each intersection recorded on the map. Input the total time in minutes and secol
one space below the cell adjacent to the last link recorded. For vehicles traveling
major routes, use the following values for data entry. Include the truck type (if given) ar
from the sheets in the notes column.

15 NB 30
15SB 40
581 EB 50
581 WB 60

Time - Running Total

0-D Number Hour of Day Start Link  End Link Minutes Seconds Total (s) Link Time (s) Link ID
0
0
0
0
3 34 214 214
0
4002 4 21 0
4002 4 21 10 0
4002 4 10 4 0
4002 4 4 3 0
4002 4 3 2 0
4002 4 2 60 0
60 11 18 678 678
0
4003 5 12 0
4003 5 12 11 0
4003 5 11 10 0
4003 5 10 9 0
4003 5 9 8 0
4003 5 8 7 0
4003 5 7 5 45 345 345
0
4004 4 21 0
4004 4 21 10 0
4004 4 10 50 0
4004 4 50 2 45 165 165
0
0
0
4007 3 12 0
4007 3 12 11 0
4007 3 11 10 0
4007 3 10 21 0
4007 3 21 5 13 313 313
0
0
0
4010 2 21 0
4010 2 21 10 0
4010 2 10 11 0
4010 2 11 13 0
4010 2 13 40 0
4010 2 40 8 16 496 496
0
0
4012 4 13 0
4012 4 13 11 0
4012 4 11 10 0
4012 4 10 21 0
4012 4 21 4 53 293 293
0




arsection followec
nds from the field map
onto or from one of the
ind any other notes

#N/A in the Link Distance or Avg. Link Speed Column represents
a vehicle exiting the network via SR 0015 or SR 0581

Link Distance (ft)

Avg. Link Speed (mph)




PLEASE FOLLOW THIS FORMAT AND NUMBERING SCHEME
WHEN ENTERING THE DATA. (3000's for AM and 4000's for PM)

Truck Route Notes

Truck: JB Mont

Truck: Smith Transport

Truck: Swift

Truck: Mac

Truck: Mac




Ctrl Point Intersection Link ID Distance
1 2
2 1
2 3
3 2
3 4
3 8
4 3
4 5
5 4
5 6
6 5
7 8
8 3
8 7
8 9
9 8

10 4
10 9
12 5
13 6
14 7
15 9
4 10
5 12
6 13
7 14
9 10
9 15
10 11
10 21
11 10
11 12
11 13
12 11
13 11
14 15
14 18
15 14
15 16
16 15
16 17
16 19
17 16
17 20
17 21
18 14
18 19
19 16
19 18
19 20
20 17
20 19
21 10

-
~

12
2-1
2-3
3-2
3-4

4-3
4-5
5-4
5-6
6-5
7-8
8-3
8-7

9-8
10-4
10-9
12-5
13-6
14-7
15-9
4-10
5-12
6-13
7-14
9-10
9-15
10-11
10-21
11-10
11-12
11-13
12-11
13-11
14-15
14-18
15-14
15-16
16-15
16-17
16-19
17-16
17-20
17-21
18-14
18-19
19-16
19-18
19-20
20-17
20-19
21-10
21-17



Truck O-D Data

Truck O-D Links TOTAL

Truck O-D Links

Truck O-D Links Modified

Truck O-D Links TOTAL

Link Number Truck Path Number Truck Path Number Truck Path Number
1 1-2 4 1 [ 1-2-3-4-10-21 3 1 [ 1-2-3-4-10-21 0 1 [ 1-2-3-4-10-21 ]
2 2-1 7 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0 2 | 1-2-3-4-10-9 0
] 2-3 14 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0 3 | 50-2-3-4-10-9 0
4 3-2 32 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0 4 | 50-2-3-4-10-21 0
5 3-4 11 5 10-4-3-2-1 3 5 10-4-3-2-1 0 5 10-4-3-2-1 3
6 3-8 3 6 10-4-3-2-60 0 6 10-4-3-2-60 0 6 10-4-3-2-60 0
7 4-3 26 7 12-11-10-9 3 7 12-11-10-9 1 7 12-11-10-9 4
8 4-5 0 8 12-11-10-21 16 8 12-11-10-21 1 8 12-11-10-21 17
9 5-4 3 9 9-8-3-2-1 0 9 9-8-3-2-1 0 9 9-8-3-2-1 0
10 5-6 0 10 9-8-3-2-60 2 10 9-8-3-2-60 0 10 9-8-3-2-60 2
11 6-5 2 11 1-2-3-8-9 0 11 1-2-3-8-9 0 11 1-2-3-8-9 0
12 7-8 3 12 50-2-3-8-9 0 12 50-2-3-8-9 0 12 50-2-3-8-9 0
13 8-3 6 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0 13| 9-10-4-3-2-1 0
14 8-7 4 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0 14| 9-10-4-3-2-60 0
15 8-9 4 15 30-17-21 0 15 30-17-21 0 15 30-17-21 0
16 9-8 8 16 40-17-21 0 16 40-17-21 0 16 40-17-21 0
17 10-4 23
18 10-9 6 17 10-4-3-2 7 17 10-4-3-2 0 17 10-4-3-2 7
19 12-5 1 18 2-3-4-10 8 18 2-3-4-10 0 18 2-3-4-10 8
20 13-6 0 19 12-11-10 19 19 12-11-10 2 19 12-11-10 21
21 14-7 1 20 2-3-8 2 20 2-3-8 0 20 2-3-8 2
22 15-9 1
23 4-10 11 Starting Points Starting Points Starting Points
24 5-12 0 21 2 10 20 2 0 20 2 10
25 6-13 0 22 10 8 21 10 0 21 10 8
26 7-14 3 23 17 7 22 17 0 22 17 7
27 9-10 9 24 21 40 23 21 3 23 21 43
28 9-15 0
29 10-11 2 Additional Links Additional Links Additional Links
30 10-21 33 21-17 4 25 | 21-17 0 25 | 21-17 4
31 11-10 26 21-10 | 36 26 | 21-10 3 26 | 21-10 | 39
32 11-12 0
33 11-13 2
34 12-11 21 *See the map for the definition 15 NB 30
85 13-11 5 of which intersection 15 SB 40
36 14-15 3 corresponds to which number. 581 EB 50
37 14-18 2 581 WB 60
38 15-14 0 .
wlo 2 TOTAL RUNS : PM
40 16-15 2
41 16-17 3 27 9-10-50 6 27 9-10-50 0 27 9-10-50 6
42 16-19 0 28 9-10-4 0 28 9-10-4 0 28 9-10-4 0
43 17-16 2 29 9-8-3 4 29 9-8-3 0 29 9-8-3 4
44 17-20 4 30 10-4-3 7 30 10-4-3 0 30 10-4-3 7
45 17-21 6
46 18-14 5
47 18-19 1 31 21-10-50 19 31 21-10-50 1 31 21-10-50 20
48 19-16 0 32 21-10-4 13 32 21-10-4 1 32 21-10-4 14
49 19-18 2 33 21-10-9 1 33 21-10-9 0 33 21-10-9 1
50 19-20 1 34 21-10-11 1 34 21-10-11 1 34 21-10-11 2
51 20-17 1
52 20-19 4
53 21-10 41
54 21-17 5]
55 10-50 29
56 2-60 15
57 17-40 0
58 17-30 2
59 50-40 0
60 50-30 0




