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LOWER COLUMBIA RIVER RAIL CORRIDOR - TASK 3 - EXISTING CONDITIONS DATA SUMMARY
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1 57893T Watson Rd. 17.37 Private 60 ft 6 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
2 57895G 057895G St. Johns Landing (Dike Rd.) 18.05 Public 100 2 No No Active Signalized with Gate Yes Yes Asphalt Asphalt 200 ft 100 ft 60 ft 6 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 7.7 3.2 25 mph 3.37 min 3.64 min
3 57896N Havlik Rd. 18.78 Private 60 ft 6 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
4 57897V Candlestick Factory 18.88 Private 60 ft 6 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
5 101358B 101854W High School Rd. 19.38 Public 3919 3900 3 Yes No Active Signalized, Gate, & Cantilever Yes Yes Concrete & Timber Asphalt 172 ft 31 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
6 57900B 057900B Santosh St. 19.61 Public 978 3 Yes No Passive Stop Sign Yes Yes Rubber Asphalt & Concrete 180 ft 43 ft 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.66 min 5.2 3.2 25 mph 2.79 min 3.07 min
7 57901H 057901H Maple St. 19.67 Public 595 1800 3 Yes No Active Signalized with Gate Yes Yes Concrete & Timber Asphalt & Concrete 245 ft 38 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
8 57902P 057902P Columbia Ave. 19.90 Public 4664 4900 3 Yes No Active Signalized, Gate, & Cantilever Yes Yes Concrete & Timber Asphalt & Concrete 160 ft 37 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
9 916564S Crown Zellerbach Rd. 20.31 Public 425 3 Yes Yes Active Signalized, Gate, & Cantilever Yes Yes Concrete Asphalt 310 ft 43 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min

10 57906S 20.84 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
11 57910G 057910G West Lane Rd. 21.48 Public 1450 1000 2 No No Active Signalized with Gate Yes Yes Concrete Asphalt 400 ft 56 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
12 057911N Columbia Mem. Gardens (Cemetery Rd) 21.94 Public 99 2 No No Passive Stop Sign No Yes Asphalt Asphalt 55 ft 55 ft 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
13 57913C 22.33 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
14 57914J 22.59 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
15 57915R 22.68 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
16 57917E 23.29 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
17 57918L 23.48 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
18 57919T 23.56 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
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18 57919T 23.56 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
19 23.61 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
20 57920M 23.72 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
21 57921U 057921U Old Portland Rd. (Berg Rd.) 23.98 Public 300 100 2 No No Passive Yield Sign and Stop Sign Yes Yes Asphalt Asphalt 44 ft 53 ft 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
22 57924P 057924P Old Portland Rd. (Bennet Rd.) 24.78 Public 1050 2700 2 No No Active Signalized with Gate Yes Yes Concrete Asphalt 500 ft 50 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
23 57927K 057927K Millard Rd. 25.92 Public 300 800 3 No No Active Signalized, Gate, & Cantilever Yes Yes Concrete Asphalt & Concrete 200 ft 47 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
24 57930T 057930T Gable Rd. 26.67 Public 2500 8900 3 Yes Yes Active Signalized, Gate, & Cantilever Yes Yes Concrete Asphalt 320 ft 34 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
25 57937R 057932G Columbia Blvd. 27.54 Public 8300 5800 2 Yes No Active Signalized with Gate Yes Yes Concrete Asphalt 400 ft N/A 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
26 97938X 057938X St. Helens St. 27.65 Public 7160 6800 3 No No Active Signalized, Gate, & Cantilever Yes Yes Concrete Asphalt & Concrete N/A 41 ft 60 ft 4 1 25 mph 10 mph 2.29 min 1.5 4 (2 front, 2 rear) 8.25 min 5.2 3.2 25 mph 3.38 min 3.65 min
27 57941F 057941F Wyeth St. 27.94 Public 63 2 Yes No Active Signalized with Gate Yes Yes Concrete Asphalt 300 ft 48 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
28 57943U 057943U Deer Island Rd. 28.42 Public 8065 3400 2 Yes No Active Signalized with Gate Yes Yes Concrete Asphalt 280 ft 45 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
29 57946P 057946P I St. 29.75 Public 627 900 2 No No Active Signalized with Gate Yes Yes Concrete Asphalt 200 ft 46 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
30 57947W 057947W E St. 30.03 Public 932 400 2 Yes No Active Signalized with Gate Yes Yes Concrete Asphalt 110 ft 40 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
31 57948D 057948D Pacific St. 30.58 Public 175 2 No No Active Signalized with Gate Yes Yes Concrete Asphalt 105 ft 56 ft 60 ft 4 1 25 mph 10 mph 2.28 min 1.5 4 (2 front, 2 rear) 8.23 min 5.2 3.2 25 mph 3.37 min 3.64 min
32 57951L 31.25 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
33 57954G 31.45 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
34 57955N Kinder Cemetery 31.62 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
35 910156L 31.76 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
36 57956V 32.04 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
37 57957C Island Dr. 32.66 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
38 57958J 33.16 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
39 57959R Morse Bros. 33.61 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
40 57961S 34.13 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
41 57963F 35.50 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
42 57964M 35.83 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
43 57966B 37.25 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
44 57967H 37.99 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
45 57968P 38.91 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
46 57969W 057969W Goble Landing (Lake St.) 39.41 Public 100 800 2 No No Passive Yield Sign and Stop Sign Yes No 3/4" Minus Asphalt 58 ft 58 ft 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min 2 0 2
47 57970R 39.86 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
48 57971X 40.60 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
49 57972E 41.16 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
50 57973L 41.20 Private 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
51 57974T 057974T Graham Rd. 41.85 Public 220 2 No No Passive Stop Sign Yes Yes Rubber Asphalt 60 ft 4 1 25 mph 10 mph 1.70 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min 2 reg, 2 spec. needs 0 2 reg, 2 spec. needs
52 57975A 057975A 6th St. 45.54 Public 24 2 Yes No Passive Yield Sign Yes No Asphalt Gravel 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
53 57976G 057976G 5th St. 45.60 Public 210 2 Yes No Passive Yield Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
54 57977N 057977N 4th St. 45.65 Public 283 2 Yes No Passive Yield Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min54 57977N 057977N 4th St. 45.65 Public 283 2 Yes No Passive Yield Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
55 57978V 057978V 3rd St. 45.71 Public 900 2 Yes No Passive Yield Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
56 57999C 057979C 2nd St. 45.76 Public 1043 2 Yes No Passive Yield Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
57 57980W 057980W 1st St. 45.82 Public 1255 2 Yes No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
58 57981D 057981D 2nd St. 45.88 Public 2188 2 Yes No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 4 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 5.2 3.2 25 mph 2.79 min 3.06 min
59 916561W Veterans Way 46.19 Public 1320 800 3 Yes Yes Active Signalized with Gate Yes Yes Concrete Asphalt 160 ft 149 ft 60 ft 6 1 10 mph 10 mph 4.84 min 1.5 4 (2 front, 2 rear) 8.25 min 7.7 3.2 25 mph 3.38 min 3.65 min 2 0 2
60 57982K 46.65 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
61 57983S 47.00 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
62 57985F 47.33 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
63 57987U 47.38 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
64 47.44 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
65 916559V Dike Rd. 48.48 Public 99 2 No No Active Signalized with Gate Yes Yes Concrete Asphalt 60 ft 6 1 10 mph 10 mph 4.82 min 1.5 4 (2 front, 2 rear) 8.23 min 7.7 3.2 25 mph 3.37 min 3.64 min
66 57991J 51.29 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
67 57992R 55.66 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
68 57993X 057993X Mayger Fill Rd. 55.80 Public 300 2 No No Passive Stop Sign Yes Yes Gravel Asphalt 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
69 57994E 57.00 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
70 957995L 57.19 Private 60 ft 6 1 10 mph 10 mph 4.24 min 1.5 4 (2 front, 2 rear) 7.65 min 7.7 3.2 25 mph 2.79 min 3.06 min
71 57996T 057996T Kallunki Rd. 58.02 Public 250 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 2 0 4
72 57997A 58.32 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
73 57998G 58.60 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
74 58001V 59.11 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
75 58002C 058002C Hermo Rd. 59.32 Public 750 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 1 0 2
76 58004R 058003J Beaver Dike Rd. 59.57 Public 150 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 1 0 2
77 58006E 058006E Depot St. 62.20 Public 756 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 2 2 2
78 910159G 62.35 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
79 58007L 62.45 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
80 63.20 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
81 58008T 63.71 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
82 58009A 64.00 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
83 58010U 058010U Pt. Adams Rd. (Midland Rd) 64.30 Public 12 2 No No Passive Signalized, but no Gate Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.82 min 2.6 10 mph 7.55 min 3 1 4
84 58011B 65.73 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
85 58012H 058012H Marshland Rd. (Co. Rd. 198) 66.60 Public 50 100 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 78 ft 72 ft 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 1 1 2
86 58013D 67.26 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
87 58014W 67.75 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
88 58015D 68.11 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
89 58016K 058016K Marshland Dist. Rd. #4119 68.41 Public 80 2 No No Passive Stop Sign Yes One Side Gravel & Timber Asphalt & Gravel 46 ft 55 ft 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
90 58017S 058017S Woodson Rd 68 51 Public 300 300 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 73 ft 63 ft 60 ft 2 1 10 mph 10 mph 4 24 min 2 6 10 mph 6 97 min 4 0 890 58017S 058017S Woodson Rd. 68.51 Public 300 300 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 73 ft 63 ft 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 4 0 8
91 58018Y 69.89 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
92 910160B 70.14 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
93 58020A 058020A Old Mill Rd. (Westport Ramp Rd.) 71.11 Public 20 400 2 No No Passive Stop Sign Yes Yes Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min 1 1 2
94 058021G 058021G Westport Ferry Rd. (Westport Dock Rd.) 71.27 Public 438 300 2 No No Passive Signalized, but no Gate Yes One Side Asphalt Asphalt 60 ft 2 1 10 mph 10 mph 4.82 min 2.6 10 mph 7.55 min 1 1 2
95 58022N 058022N Driscoll Slough Rd. 72.88 Public 10 1 No No Passive Stop Sign Yes No Gravel & Timber Gravel 60 ft 2 1 10 mph 10 mph 4.22 min 2.6 10 mph 6.95 min
96 910162P 73.11 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
97 58023V 73.25 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
98 58024C 73.53 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
99 910163W 73.71 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
100 58025J 73.82 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
101 58028E 73.26 Private 60 ft 2 1 10 mph 10 mph 4.24 min 2.6 10 mph 6.97 min
102 58029L 76.82 Private 10 mph 10 mph 10 mph
103 58030F 058030F Clifton Rd. 78.40 Private 5 10 mph 10 mph 10 mph
104 58031M 058031M Clifton Ferry Rd. 78.58 Private 5 10 mph 10 mph 10 mph
105 58032U 058032U Aldrich Pt. Rd. 81.75 Public 20 2 No No Passive One Stop Sign No No Rubber Asphalt 10 mph 10 mph 10 mph
106 58033B 05833B Gertula Rd. 82.74 Public 49 10 mph 10 mph 10 mph
107 58034H 058034H Brownsmead Dike Rd. 83.35 Public 120 2 No No Passive None One Side Yes Asphalt Asphalt 10 mph 10 mph 10 mph
108 58035P 84.60 Private 10 mph 10 mph 10 mph
109 910165K 84.90 Private 10 mph 10 mph 10 mph
110 58037D 058037D Waterhouse Rd. 86.56 Public 30 2 No No Passive None One Side Yes Asphalt Asphalt 10 mph 10 mph 10 mph
111 58038K 058038K Svenson Island Rd. 90.22 Private 62 10 mph 10 mph 10 mph
112 910169M 91.25 Private 10 mph 10 mph 10 mph
113 910170G 92.66 Private 10 mph 10 mph 10 mph
114 910171N 92.95 Private 10 mph 10 mph 10 mph
115 910172V 92.99 Private 10 mph 10 mph 10 mph
116 58040L 058040L Liberty Ln. (Maritime Rd.) 95.71 Public 170 2 No No Passive Signalized, but no Gate Yes Yes Timber Asphalt 10 mph 10 mph 10 mph
117 58041T 96.43 Private 10 mph 10 mph 10 mph
118 58042A 96.82 Private 10 mph 10 mph 10 mph
119 58045V 39th St. 98.67 Public 2 No No Passive One Stop Sign Yes Yes Rubber Asphalt
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Executive Summary 

This  study  investigates  twenty key  intersections along US‐30  in Columbia and Clatsop Counties. 
Each intersection is in the vicinity of a railroad grade crossing along the Lower Columbia River Rail 
Corridor. The intersections are so close to the railroad grade crossing that vehicles intending to turn 
from US‐30 onto  the cross street must queue on  the highway while  trains pass. The  intersections 
were  identified  by  Oregon  Department  of  Transportation  (ODOT)  staff  as  potentially  being 
impacted if rail traffic increased or if the duration of rail crossings increased.   

The investigation was precipitated by the anticipated addition of “unit” train operations along the 
Rail  Corridor.  The  Portland  & Western  Railroad  will  upgrade  the  Corridor’s  track  in  2009  to 
accommodate the increase in train traffic and delays at rail crossings due to the unit trains serving 
Port Westward. Columbia County has hired HDR Engineering  to prepare a Lower Columbia Rail 
Corridor Study to address the impact on local community transportation and emergency response 
due to the increase in train traffic and potential rail crossing closures.  

The  report  will  be  used  by  ODOT  and  Columbia  County  to  help  identify  and  prioritize 
improvements that should be considered in the broader Lower Columbia Rail Corridor Study. 

Unit trains are expected to travel the corridor an average of three times per week. The unit train’s 
schedule is expected to be unpredictable but the probability of any given driver being delayed by a 
unit train  is small. For those who are delayed by a unit train, their average delay will be twice as 
long as the delay created by existing trains. For the purposes of this study, grade crossing durations 
for  existing  trains  were  assumed  to  be  five  minutes.  Crossing  durations  for  unit  trains  were 
assumed to be ten minutes. 

The physical and operational characteristics of the twenty US‐30 intersections were studied, but the 
most  fundamental characteristic under review was each  intersection’s ability  to accommodate  the 
increased  vehicle  queues  caused  by  longer  train  crossing  times.  The  study  looked  at  the 
performance of each intersection during the most demanding 15‐minutes of the a.m. and p.m. peak 
traffic periods, with and without the influence of trains passing through at the same time. 

The following table identifies the intersections that were studied and qualitatively summarizes each 
intersection’s  performance  in  the  areas  of  capacity  to  serve  peak  hour  traffic,  crash  history,  and 
ability  to  keep US‐30  through  lanes  clear while  a  unit  train  passes. A more  detailed  one‐page 
summary for each of the twenty studied intersections is provided in the Appendix. 

The study identified three signalized intersections that do not meet ODOT operations standards for 
signalized  intersections as well as one unsignalized  intersection  (Bennett Rd) whose minor  cross 
streets experience significant delay during peak traffic periods. It is recommended that, as resources 
allow,  these  intersections  be  studied more  thoroughly  to  see  how  their  performance might  be 
enhanced.  These  locations  received  a  “C”  in  the  Peak Hour  Capacity  portion  of  the  Executive 
Summary table. 
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The  study  identified  four  locations where,  if  a unit  train passed  through during  the peak  traffic 
period,  the northbound outside  through  lane of US‐30 could be blocked by delayed right‐turning 
vehicles.  The  intersections  of most  concern  received  a  “C”  in  the  Right  Turn  Queue  Capacity 
portion of  the Executive Summary  table. Similarly, given  the same circumstance, some driveways 
and public cross streets could be blocked by train‐delayed vehicles waiting to turn left from US‐30. 
The five intersections of most concern received a “B” in the Left Turn Queue Capacity portion of the 
Executive Summary table. 

The study also noted five  intersections where vehicles must wait  in a US‐30  through  lane while a 
train passes. At  some  intersections, US  30  is only  two  lanes wide.  In  each  case  the  cross  street’s 
traffic  volumes  appear  to  be  very  light.  This  is  an  existing  condition,  but  the  increased  delay 
associated with unit  trains makes  this  a notable  concern. These  locations  received  a  “Cx”  in  the 
Executive Summary table. 
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Table 1 Summary of Intersection Performance 

Intersection  
Intersection 

Control 
Type 

Peak hour 
Capacity 

Crash 
History 

Rt. Turn 
Queue 

Capacity  

* 

Lt. Turn 
Queue 

Capacity  

** 

Overall 
Rating 

High School 
Way 

Signalized C C  C  B C 

Maple St Signalized C C  A  A B 

Columbia 
Avenue 

Signalized C C  C  B C 

West Lane Unsignalized A A  A  A A 

Old Portland 
Road 

Unsignalized A A  Cx  A A/Cx 

Bennett Road Unsignalized C C  C  A B 

Millard Road Unsignalized A B  A  A A 

Gable Road Signalized B C  B  B B 

Columbia Blvd Signalized B C  C  B C 

St. Helens Rd 
(1-way Wbnd) 

Signalized A A  n.a.  n.a. A 

Deer Island 
Road 

Signalized A B  B  B B 

I Street Unsignalized A A  A  A A 

E Street Signalized A B  A  A A 

Nicolai Rd Unsignalized A C  Cx  Cx B/Cx 

Veterans Way Unsignalized A B  A  A A 

Marshland 
Dist. Rd /- 
Schroeder Rd 

Unsignalized A A  Cx  A A/Cx 

Marshland 
District Rd 

Unsignalized A C  Cx  Cx A/Cx 

Woodson Rd Unsignalized A A  Cx  Cx A/Cx 

Old Mill Town 
Road 

Unsignalized A C  A  A A 

Westport Ferry 
Road 

Unsignalized A B  A  A A 

 
A = Little concern.  B = Some concern.  C = Most concern.   

Cx = There is no exclusive turn lane to queue in.  Queuing occurs in a US 30 through lane 

*  Rt. Turn Queue Capacity = Ability to hold US 30’s unit train‐delayed right‐turning vehicles  

**    Lt.  Turn  Queue  Capacity  = Ability  to  hold  US  30’s  unit  train‐delayed  left‐turning  vehicles
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Introduction 

PROJECT DESCRIPTION 

This  study  investigates  twenty key  intersections along US‐30  in Columbia and Clatsop Counties. 
Each intersection is in the vicinity of a railroad grade crossing along the Lower Columbia River Rail 
Corridor. The intersections were identified by Oregon Department of Transportation (ODOT) staff 
as potentially being  impacted  if rail  traffic  increased or  if  the duration of rail crossings  increased. 
This study focuses on the physical and operational characteristics of the twenty US‐30 intersections 
identified the scope of work below. 

The investigation was precipitated by the anticipated addition of “unit” train operations along the 
Rail  Corridor.  The  Portland  & Western  Railroad  will  upgrade  the  corridor’s  track  in  2009  to 
accommodate the increase in train traffic and delays at rail crossings due to the unit trains serving 
Port Westward. Columbia County has hired HDR Engineering  to prepare a Lower Columbia Rail 
Corridor Study to address the impact on local community transportation and emergency response 
due to the increase in train traffic and potential rail crossing closures.  

The  report  will  be  used  by  ODOT  and  Columbia  County  to  help  identify  and  prioritize 
improvements that should be considered in the broader Lower Columbia Rail Corridor Study. 

SCOPE OF THE REPORT 

This report  looks at each  intersection and  its related railroad grade crossing and assesses current 
conditions and future conditions after the longer unit trains begin traveling the corridor.  The US‐30 
(Columbia River Highway) intersections considered in this report are at the following cross streets: 

• High School Way  

• Maple Street  

• Columbia Avenue  

• West Lane  

• Old Portland Road 

• Bennett Road 

• Millard Road 

• Gable Road 

• Columbia Boulevard 

• Saint Helens Road 

• Deer Island Road 

• I Street 

• E Street 

• Goble RV Park Access/Nicolai Road 

• Veterans Way 

• Marshland District Rd/Schroeder Rd 

• Marshland District Road  

• Woodson Road 

• Old Milltown Road  

• Westport Ferry Road
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The scope of work for this report consists of: 

• Site Visit/Inventory‐ Undertake a site visit to all study intersections and rail crossings and 
identify  their  existing  physical  and  operational  characteristics,  including  lane 
configurations,  sight  distances,  street widths,  posted  speeds,  and  pedestrian  and  bicycle 
facilities. The inventory of each site also includes a qualitative evaluation of available queue 
storage,  traffic  control,  and  current  active  and passive  grade  crossing protection devices. 
Relevant safety concerns in the vicinity of each site are also identified. 

• Traffic  Counts‐  For  each  intersection,  gather  a.m.  and  p.m.  peak  hour  traffic  turning 
movement count data from ODOT. 

• Existing  Conditions  Analysis‐  Conduct  an  operational  analysis  of  each  of  the  study 
intersections under  their  respective current weekday a.m. and p.m. peak hour conditions. 
Use the 2000 Highway Capacity Manual analysis methodology to determine existing level of 
service, volume/capacity ratio, and queue lengths. This existing condition analysis assumes 
no train crossing events during the peak hours. 

• Crash Data  Review‐  Review ODOT  crash  data  for  each  intersection  and  railroad  grade 
crossing. 

• Queue  Storage  Assessment  ‐  Estimate  the  greatest  possible  existing  and  future  queue 
storage  needs  at  the  highway/rail  grade  crossings.  Existing  train  crossing  durations  are 
assumed to be five minutes long. With the introduction of unit trains, future train crossing 
durations are assumed  to be  ten minutes  long. For  the sake of being conservative, both of 
these assumed durations are greater than actually anticipated.  

The queuing analyses assume that train crossings occur during the peak fifteen minutes of 
the a.m. and p.m. peak hours, vehicles arrive at the crossing at a uniform rate, and none of 
the existing traffic redirects to alternate routes during the train crossing event.  

• Mitigation  Alternatives  Analysis  ‐  For  intersections  that  do  not  meet  ODOT  mobility 
standards  and/or  for  railroad  crossings where  forecasted  vehicle  queues  exceed  available 
storage, identify and qualitatively summarize potential mitigation measures.  

• Summary of  Inventory, Analysis and Recommendations – For each  intersection and  rail 
crossing  site  summarize  the  site  inventory,  existing  and  future  conditions  analysis,  and 
recommended operational and safety improvements. 

REPORT STRUCTURE 

This  report  contains a  relatively  large amount of data and analysis  results.  In order  to present a 
clear and concise summary of  the evaluation’s methodology,  findings, and  recommendations;  the 
report is structured to summarize the evaluation of all twenty intersections in the main body of the 
report. The appendix provides a more focused look at each individual site. Each appendix includes 
details  about  the  site  inventory,  notable  operational  and  safety  observations,  and  site  specific 
recommendations. More specifically, for each of the twenty locations the appendix contains a one‐
page  summary  of  figures  documenting  the  site  inventory  details,  intersection  and  rail  grade 
crossing  lane  configurations,  existing  a.m.  and  p.m.  peak  hour  operational  analysis,  crash  data 
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analysis, site location, site aerial, site photograph, notes on observed safety concerns and options for 
mitigations.  
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Project Methodology 

The methodology used to obtain and analyze data for this report is summarized herein. This work 
consisted of four main activities:  

• Obtaining data from external and internet resources;  

• Collecting site specific data during a site visit;  

• Analyzing the data to determine the impact of unit train operation upon US‐30 operations; 
and,  

• Making quantitative and qualitative recommendations. 

This study’s scope is limited to considering the impact of unit train‐related delays on existing traffic 
volumes. The  study does not  consider  future  traffic growth on  the US‐30  corridor or  substantial 
increases in rail services beyond the introduction of unit trains to the rail corridor. 

Data Obtained from External and Internet resources: 
• Intersection  turning movement  volumes  for  the  a.m.  and  p.m.  peak  hour  (provided  by 

ODOT)  –  The  peak  hour  turning movement  volumes  are  included  in  the  site  summary 
figures shown in Appendix 2 – 21. Note that the north‐south traffic volumes on US‐30 were 
collected in late Spring 2008 and are seasonally adjusted (i.e., increased) by 6%; 

• Traffic signal timing plans (provided by ODOT);  

• US‐30 corridor crash history data (provided by ODOT) – Summarized herein; 

• Aerial  photography  of  site  vicinity  and  intersection  layout  (sourced  from maps.live.com) 
and provided in Appendix 2‐21; and, 

• Information  regarding  existing  and  future  Portland  &  Western  Railroad  operations 
(provided by HDR Engineering). 

Data obtained during site visit 
• Intersection configurations, traffic control devices and available queue storage lengths; 

• Rail crossing configuration, control devices and available queue storage  (on both east and 
west approaches); 

• Notable  trip  generators  and  facilities  of  interest  in  vicinity  of  site  (e.g.  schools  and 
emergency services); 

• Safety concerns and features of interest; and, 

• Photographs of site and vicinity. 
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Analysis of Data 
• Operational analysis of each of the study intersections under the respective current weekday 

a.m.  and  p.m.  peak  hour  conditions.  For  the  purposes  of  evaluation,  the  intersection 
volume/capacity ratio, average delay and Level of Service are determined following the 2000 
Highway Capacity Manual  analysis methodology.   Note  that  in  some  instances,  a.m.  peak 
hour turning movement volumes were not provided. 

• Safety analysis of historic crash data was undertaken to determine the crash frequency, crash 
rate and crash  types and severities occurring at each of  the  intersections and  their related 
railroad grade crossing. Intersections with notable concerns have been identified. 

• Queuing analysis was conducted for three different scenarios. To be conservative, the worst 
case scenarios were assumed.   

o 95th  percentile  queues  were  calculated  for  the  a.m.  and  p.m.  peak  15  minutes, 
assuming no train event occurred. 

o 95th  percentile  queues  were  calculated  for  the  a.m.  and  p.m.  peak  15  minutes, 
assuming a typical 5‐minute train event occurred during those timeframes, and  

o 95  percentile  queues  were  calculated  for  the  a.m.  and  p.m.  peak  15  minutes, 
assuming a 10‐minute unit train event.   

For  signalized  intersections,  Synchro  7  was  used  to  determine  95th  percentile  queues.  For 
unsignalized intersections the ODOT “two‐minute” rule was applied to turning traffic volumes to 
determine 95th percentile queues. Note that while the ODOT methodology requires that this rule is 
usually applied to left turning movements, for the purposes of evaluation of the ‘with’ and ‘without’ 
train scenario, the “two‐minute” rule has been applied to right turn movements. 

The duration  of  train  crossing  events  varies with  the  speed  and  length  of  the  train. To provide 
conservative analysis,  it was assumed  that  typical  train  crossings  last  five minutes and  that unit 
train crossings take ten minutes at all sites.  

Notable Concerns 
Notable safety and operational concerns for each intersection and its related railroad grade crossing 
are documented in the Figures presented in Appendix 2 – 21 and are summarized herein.   

Recommended Options for Mitigation 
Options  for  improving  the  safety  and  operational  performance  of  each  site  are  documented  in 
Figures presented in Appendix 2 ‐21 and summarized herein. 
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Site Inventory and Existing Conditions Analysis  

SITE INVENTORY  

In addition to data provided by ODOT, a site inventory for each of the twenty intersections and rail 
crossings was conducted on Friday August 1, 2008.  At each site, geometric features of the site were 
recorded, photographs  taken, and observations  regarding  the  signage, pavement markings,  sight 
distances, notable concerns, and general recommendations where recorded.  Sight distances where 
only recorded in the case of uncertainty as to whether sufficient sight distance existed. 

Appendix 2 through Appendix 21 of this report contains a detailed site inventory of each site.  Table 
2,  below,  summarizes  how  each  location’s  highway  intersection  and  railroad  grade  crossing  is 
controlled.   Each  highway  intersection  is  either  controlled  by  a  traffic  signal  (Signalized)  or  the 
minor  cross  street  is  controlled by  a  STOP  sign  (Unsignalized).   Each  railroad grade  crossing  is 
protected by automatic gates and flashing lights (Active) or simply distinguished with cross‐bucks 
and pavement markings (Passive). 

Table 2 Site Summary 

Intersection Name US-30 Milepoint Intersection Type Rail Grade Crossing Type 

High School Way 20.35 Signalized Active 

Maple Street 20.67 Signalized Active 

Columbia Avenue 20.9 Signalized Active 

West Lane 22.49 Unsignalized Active 

Old Portland Road 25 Unsignalized Passive 

Bennett Road 25.8 Unsignalized Active 

Millard Road 26.96 Unsignalized Active 

Gable Road 27.69 Signalized Active 

Columbia Boulevard 28.56 Signalized Active 

St. Helens Road 28.67 Signalized Active 

Deer Island Road 29.42 Signalized Active 

I Street 30.75 Unsignalized Active 

E Street 31.02 Signalized Active 

Nicolai Road 40.47 Unsignalized Passive 

Veterans Way 47.34 Unsignalized Active 

Marshland District Road 
/Schroeder Road 

65.99 Unsignalized Passive 

Marshland District Road 67.84 Unsignalized Passive 

Woodson Road 67.95 Unsignalized Passive 

Old Mill Town Road 70.46 Unsignalized Passive 

Westport Ferry Road 70.68 Unsignalized Passive 
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EXISTING TRAFFIC OPERATIONS ANALYSIS 

The Figures  in Appendix 2  through Appendix 21 of  this study contain details about  the a.m. and 
p.m. peak hour  traffic  operations  at  each  intersection. The  information  assumes no  train‐related 
impacts. Tables 3, below, summarizes the operational performance of all twenty study intersections 
during the a.m. peak hour and p.m. peak hour. Operational analysis was undertaken for the highest 
15  minute  period  of  each  peak  hour.  For  analysis  purposes,  traffic  volumes  on  US‐30  were 
seasonally adjusted by 6% for through movement traffic only. Results below were calculated using 
the methodologies specified in the 2000 Highway Capacity Manual.  

The 1999 ODOT Highway Plan evaluates  intersections based on  the volume‐to‐capacity  (v/c) ratio. 
For  signalized  intersections  on  US‐30,  the  ODOT  requirement  is  a maximum  v/c  of  0.75.  For 
unsignalized  intersections,  the  ODOT  requirement  is  a  maximum  v/c  of  0.85  (on  the  critical 
movement). 

In the a.m. peak hour, the signalized intersections of High School Way and Maple Street currently 
exceed the ODOT v/c ratio requirements. 

In the p.m. peak hour, the signalized intersections of High School Way, Maple Street and Columbia 
Avenue currently exceed the ODOT v/c requirements. 
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Table 3 Summary of Peak Hour Intersection Operations Analysis (without rail crossing)  

 A.M. Peak Hour P.M. Peak Hour 

Intersection  
Intersection 
Control Type 

V/C Ratio 
Average Delay 

(sec) 
V/C Ratio 

Average Delay 
(sec) 

High School Way Signalized 0.8 16.3 0.85 20.7 

Maple St Signalized 0.8 18 0.87 13.7 

Columbia Avenue Signalized 0.64 13.8 0.82 24.3 

West Lane Unsignalized 0.43 >50 0.45 >50 

Old Portland Road Unsignalized 0.03 25.3 0.05 >50 

Bennett Road Unsignalized 0.77 >50 >1.0 >50 

Millard Road Unsignalized 0.19 >50 0.45 >50 

Gable Road Signalized 0.6 40.8 0.77 42.5 

Columbia Blvd Signalized 0.59 48.4 0.62 26.1 

St. Helens Rd Signalized 0.42 13.7 0.47 16.9 

Deer Island Road Signalized 0.52 17.9 0.56 13.5 

I Street Unsignalized 0.6 >50 0.24 35.2 

E Street Signalized 0.39 7.8 0.41 4.8 

Nicolai Rd Unsignalized NA NA 0.05 18.6 

Veterans Way Unsignalized 0.13 15.5 0.12 26.1 

Marshland Dist. Rd 
/- Schroeder Rd 

Unsignalized NA NA 0.01 14 

Marshland District 
Rd 

Unsignalized NA NA 0.01 12 

Woodson Rd Unsignalized NA NA 0.01 13.6 

Old Mill Town Road Unsignalized NA NA 0.08 15.4 

Westport Ferry Road Unsignalized NA NA 0.03 15.5 

Bolded values exceed ODOT threshold of acceptability. 
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QUEUING ANALYSIS 

The primary concern related  to queuing  is whether sufficient storage capacity exists on US‐30 for 
northbound right turns and southbound left turns, and on minor street approaches associated with 
the  rail  grade  crossing. Note  that  in  order  to  present  intersections  and  analysis  in  a  consistent 
manner, US‐30  is  assumed  to  run  north‐south with  northbound  in  the  direction  of Astoria  and 
southbound in the direction of Portland. 

The analysis of queuing has been undertaken  considering  three  scenarios  for both  the a.m. peak 
hour and p.m. peak hour. These scenarios are: 

• The 95th percentile queue  lengths expected during  the a.m. and p.m. peak hour without a 
train  event occurring. For  signalized  intersections,  the Synchro methodology was used  to 
determine the 95 percentile queues. For unsignalized intersections, the ODOT “two‐minute” 
rule has been used (assumption that turning movements are stopped for two minutes at the 
peak hour flow rate). 

• The maximum predicted queue  lengths expected  if an existing  train crossing event occurs 
during  the  peak  fifteen minutes  of  the  a.m.  and  p.m.  peak  hours.  For  the  existing  train 
events,  a  five  minute  duration  has  been  assumed  at  all  crossings.  This  represents  the 
maximum existing train event duration.  

• The maximum predicted queue lengths expected if a unit train crossing event occurs during 
the peak  fifteen minutes of  the a.m. and p.m. peak hours. For  the unit  train events, a  ten 
minute  duration  has  been  assumed  at  all  crossings.  This  represents  the  maximum 
anticipated unit train event duration, which occurs where the unit train speed is slowest.   

A  tabular  summary  of  all  queuing  analysis  information  is  included  at Appendix  1.  The  table 
summarizes  the available storage  lengths, predicted 95th percentile queue during an existing  train 
crossing event, and predicted 95th percentile queue during a unit train crossing event. These queues 
are  shown  only  for  the  turning movements  associated with  the  rail  grade  crossing  (northbound 
right  turn  – NBRT,  southbound  left  turn  –  SBLT,  eastbound  – EB, westbound  left  turn  – WBLT, 
westbound through – WBT, westbound right turn – WBRT).   

The eastbound (EB) and westbound (WB) queue storage distances refer to the available queue space 
between US‐30 and the nearest rail of the railroad crossing. The available westbound queue storage 
distance  is only relevant for analysis of unsignalized  intersections, where westbound queues may 
spill back across the tracks.  Available eastbound queue storage is only relevant at locations where 
eastbound queues might spill back into US‐30.  

At signalized  intersections, a pre‐emptive signal phase prior  to  the  lowering of  the crossing gates 
ensures that westbound queues have time to clear. Therefore EB and WB storage availability is not a 
consideration but has been presented throughout the table in Appendix 1 for consistency. 

Note that consideration has only been given to whether there is sufficient storage capacity available 
to meet  the  peak  hour  demands with  and  without  train  events.  No  consideration  is  given  to 
deceleration lane requirements, which should be provided in addition to queue storage capacity. 

A summary of notable queuing concerns is presented in Table 4. 
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Table 4 Notable Queuing Concerns  

High School 
Way 

During the p.m. peak period, the queue during a 10-minute train crossing has the potential to 
exceed the storage capacity of the Northbound Right Turn lane by up to 300 feet.  

The southbound left turn queue storage was measured as the distance to the nearest intersection or 
driveway. While the analysis of the p.m. peak shows it is exceeded by 100 feet, in practice there is 
additional storage capacity available, but access into and out of the nearest driveway may be 
restricted during the p.m. peak. 

Columbia 
Avenue 

The p.m. peak period queues during a 5-minute train crossing potentially exceed the northbound 
right turn lane storage by 110 feet.  The predicted queues during a 10-minute train crossing in the 
p.m. peak may potentially exceed the northbound right turn lane storage capacity by 460 feet.  

The southbound left turn queue storage was measured as the distance to the nearest intersection or 
driveway. While the analysis of the p.m. peak shows it is exceeded by 170 feet, in practice there is 
additional storage capacity available but access into and out of the nearest driveway may be 
restricted during the p.m. peak. 

West Lane 

West Lane is used by a significant number of trucks.  The queuing distance for the westbound 
approach to US-30 is 56 feet.  As this is an unsignalized intersection, a large vehicle could 
potentially be trapped behind another vehicle, unable to turn onto US-30. This situation applies 
regardless of the duration of the train crossing event.   

Bennett Road 

Westbound left turns are likely to queue across the tracks during the existing a.m. & p.m. peak 
periods, representing a significant safety concern.   

During a 10-minute train crossing in the p.m. peak, the predicted queues for the northbound right 
turn lane could potentially exceed the queue storage available by 320 feet. 

Gable Road 

There is a two-way left-turn lane in this location that provides queuing capacity. During a 10-minute 
train crossing in the p.m. peak period, queues may extend up to 560 feet beyond the nearest 
driveway.  This will impact access and egress to all driveways blocked by the queue.  

During a 10-minute train crossing, the queues may exceed the northbound right turn lane storage 
capacity by 100 feet.  

Columbia 
Boulevard 

During a 5-minute train crossing in the a.m. peak, the predicted queues could potentially exceed the 
southbound left-turn lane storage capacity by 215 feet. During a 10-minute train crossing in the 
a.m. peak period the southbound left turn queue could potentially exceed the storage capacity by 
540 feet. As the southbound left turn lane is a two-way left-turn lane, additional storage capacity 
exists but queuing may impact the access to local driveways 

During the a.m. peak period, the queues during 5-minute train crossings may exceed the 
northbound right turn lane by 65 feet.  During a 10-minute train crossing in the a.m. peak period, 
the predicted queues could potentially exceed the northbound right turn capacity by 640 feet. 

Deer Island 
Road 

In the a.m. the predicted queue during a 5-minute train event may exceed the southbound left turn 
by 150 feet in the a.m. peak and by 400 feet during a 10-minute train crossing event. The 
southbound left-turn queue storage was measured as the distance to the nearest intersection or 
driveway. While the analysis of the a.m. peak shows it is exceeded by 400 feet, in practice there is 
additional storage capacity available, but access into and out of the nearest driveway may be 
restricted during the p.m. peak. 

The predicted queue for the northbound right turn lane during a 10-minute train event may exceed 
the storage by 110 feet in the p.m. peak. 

Nicolai 
Road/Goble 
RV access 

The intersection is unsignalized and the storage distance between US-30 and the rail crossing is 60 
feet.  Due to the high number of long and slow moving heavy vehicles (such as SUVs towing trailers) 
using this intersection, there is a concern that vehicles may queue across the rail crossing or make 
an inappropriate turning movement onto US-30 to avoid an approaching train. 
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Marshland 
District Road / 
Schroeder 
Road 

Tall vegetation parallels the railroad in this location.  As the Marshland Road approach to the rail 
crossing runs parallel to the track and turns a sharp horizontal curve to approach the rail crossing, 
the sight distance in this location was noted as a concern.   There is no center line on the approach 
to US-30 in the vicinity of the railroad crossing.  There is no street lighting at the intersection or rail 
crossing. 

Woodson Road 
US-30 is a two-lane cross section in this location.  Due to the proximity of the rail crossing to the 
intersection, during a train event a turning vehicle may block traffic on US-30 until the train passes. 
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CRASH DATA ANALYSIS 

Five  years  of  crash  data  (2002  ‐2007)  for  the US‐30  corridor  between MP  20.35  and  70.68 were 
provided  by ODOT.  For  each  intersection  in  the  study  the  number  of  accidents,  accident  types, 
accident  severity,  crash  rate,  and  crash  frequency  is  presented  in  Table  5.  The  crash  rate  was 
calculated as  the number of crashes per million entering vehicles  (MEV). Entering volumes were 
estimated using the assumption that observed p.m. peak hour volumes typically equal 10% of the 
daily total volume. Intersections that are on the ODOT 2008 Top 10% SPIS List are indicated in bold 
in Table 5. 

Table 5 Crash Data Summary 

Intersection  Type 

N
um
ber of C

rashes 

Lane 
C
hange/Turning 

R
ear End 

A
ngle 

Pedestrian 

O
ther 

FA
T
A
LITY (K

) 

Personal Injury (A
 + 

B + C
) 

Property D
am
age 

O
nly  

C
rash rate 

(C
rashes/M

EV
) 

>1 C
rash/M

EV
 

High School Way  Signalized  68  26  38  3    1    48  20  1.2  Yes 

Maple Street  Signalized  114  13  96      5    80  34  2.0  Yes 

Columbia Avenue  Signalized  65  17  39  4    5    37  28  1.3  Yes 

West Lane  Unsignalized  17  10  2    2  3  2  9  6  0.4   

Old Portland Road  Unsignalized  16  4  7      5    10  6  0.4   

Bennett Road  Unsignalized  47  27  8  9    3    35  12  1.1  Yes 

Millard Road  Unsignalized  18  7  7  2  2  0  2  10  6  0.5   

Gable Road  Signalized  89  24  45  15    5    33  56  1.8  Yes 

Columbia Blvd  Signalized  61  29  20  10    2    33  28  1.4  Yes 

St. Helens Rd  Signalized  12  6    4  2  0    8  4  0.3   

Deer Island Road  Signalized  18  4  8      6    13  5  0.6   

I Street  Unsignalized  8  7        1    7  1  0.3   

E Street  Signalized  17  5  7  7    0    13  4  0.8   

Nicolai Rd  Unsignalized  20  9  9  2    0    16  4  1.5  Yes 

Veterans Way  Signalized  15  7  2  4    2    7  8  0.7   

Marshland/Schroeder 
Rd 

Unsignalized  3    2      1  1  2    0.3   

Marshland District Rd 
4119 

Unsignalized  23  4  12      7    23    2.2   

Woodson Rd  Unsignalized  3    3      0    3    0.3   

Old Mill Town Road  Unsignalized  16  5  6  4    1    14  2  1.5  Yes 

Westport Ferry Road  Unsignalized  7    4      3    6  1  0.7   
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The  intersections  of High  School Way, Maple  Street,  Bennett  Road  and Gable  Road  are  on  the 
ODOT 2008 Top 10% SPIS List. All of the sites on the SPIS list have a crash rate of greater than 1.0 
crashes per million entering vehicles  (MEV). Columbia Avenue, Nicolai Road and Old Mill Town 
Road were also identified as having crash rates in excess of 1.0 crashes /MEV. 
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Summary of Notable Concerns 

A summary of reconnaissance level notable safety concerns is provided in Table 6 below. Note that 
locations where little or no concern was identified are not included in the Table. A complete list of 
notable concerns for each location is presented in Appendix 2 – Appendix 21. 

Table 6 Summary of Notable Concerns 

High School 
Way 

No pedestrian warning signage or automatic gates to control pedestrian crossings when a train is 
present.  Significant numbers of high school and elementary school students are likely to use the 
southerly sidewalk.    

"DO NOT STOP ON TRACKS SIGN" on westbound approach is obscured by vegetation.   

The response times for police and emergency services may be affected by the increase in rail 
crossing duration.  

Maple Street 

The westbound approach to the rail crossing is very steep and may cause problems for commercial 
vehicles.   Due to the steepness of grade, drivers unfamiliar with the area may not realize that 
there is only sufficient storage for one vehicle on the area between the tracks and US-30.  

The westbound approach lanes to the crossing are very narrow (9 feet).  

No pedestrian warning signage or automatic gates to control pedestrian crossings when a train is 
present.  Significant numbers of school students are likely to use this sidewalk. 

Columbia 
Avenue 

One rail crossing is signal-and gate-controlled while the other is a yield-controlled rail crossing.  
The separation between the two tracks allows for a westbound vehicle to potentially be trapped 
between the two rail crossings.  While only one train operates on the line at this time, the addition 
of a unit train may lead to a situation where both rail crossings will be occupied by trains at the 
same time.    

No pedestrian warning signage or automatic gates to control pedestrian crossings when a train is 
present.  Significant numbers of pedestrians are likely to use this pedestrian facility due to the 
shops in the vicinity of the intersection.  

The response times for police and emergency services may be affected by the increase in rail 
crossing duration. 

West Lane 

A significant numbers of trucks use West Lane.  The distance between the westbound approach’s 
stop line at US-30 and the rail crossing is 56 feet.  As this is an unsignalized intersection, a large 
vehicle could potentially be trapped behind another vehicle, unable to turn onto US-30.  

The response times for police and emergency services may be affected by the increase in rail 
crossing duration. 

Old Portland 
Road 

The westbound approach to this rail crossing has very steep grade, and extremely narrow lane 
widths.  Vegetation hinders sight distances for the rail crossing.  Very low traffic volume was 
observed at the intersection.  The overall geometry of the crossing is poor.  Vehicles using Old 
Portland Road have the option to access US-30 via Bennett Road.  

Bennett Road 

A number of articulated trucks from the Port of Saint Helens were observed using this road for 
access to US-30.  Due to limited queue storage, an articulated vehicle may be unable to 
completely cross the tracks while waiting to access US-30.  The estimated AADT of this crossing is 
approximately 2,700vpd.  This intersection exceeds a v/c ratio of 1.0 in the PM peak hour, and is 
identified as being on the ODOT 2008 Top 10% SPIS List.   Because of heavy traffic volumes on 
US-30, westbound left turning vehicles are likely to queue across the tracks during the a.m. and 
p.m. peak periods.   
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Millard Road 

The STOP sign for the southbound McNulty Way approach is obscured by a tree.  The YIELD sign 
for Millard Road’s eastbound approach is obscured (surrounded) by a tree.  Pavement markings for 
the eastbound approach are very faint.  Sight distance for the east bound approach of Millard was 
measured as 120 feet. There are no lane markings between US-30 and the rail crossing.   

Deer Island 
Road 

The current traffic controls are set up for a second defunct rail crossing that formed a siding into 
industrial premises.  As the second crossing is now defunct, the complexity of the current railroad 
crossing traffic control features could be reduced.   

I Street 
The intersection layout of I Street and 4th Street is confusing as there is a crosswalk on I street at 
the intersection with 4th but there are no sidewalks on either street.  There is a significant uphill 
grade approaching US-30. 

Nicolai 
Road/Goble RV 
access 

This is a STOP-controlled rail grade crossing which provides access and egress to an RV park and a 
quarry.  The intersection is unsignalized and the storage distance between US-30 and the rail 
crossing is 60 feet.  Due to the high number of long and slow moving heavy vehicles (such as SUVs 
towing trailers) using this intersection, there is a concern that vehicles may queue across the rail 
crossing or make an inappropriate turning movement onto US-30 to avoid an approaching train.  
The signage and pavement markings at the rail grade crossing are generally deficient. 

Marshland 
District Road / 
Schroeder Road 

Tall vegetation parallels the rail in this location.  As the Marshland Road approach to the rail 
crossing runs parallel to the line and makes a sharp horizontal curve to approach the rail crossing, 
the sight distance in this location is a concern. No center line on the approach to US-30 is provided 
which may cause vehicles to verge into the opposing lane.  There is no lighting at the intersection 
or rail crossing. 

Marshland 
District Road 

STOP sign is missing from the approach to US-30. The grade crossing material in the rail crossing 
consists of wood and dirt.  Erosion of the material is likely to occur and a vehicle may become 
stuck in the tracks. 

Woodson Road 

US-30 is a two-lane cross section in this location.  Due to the proximity of the rail crossing to the 
intersection, during a train event a turning vehicle may block traffic on US-30 until the train passes 
(this could occur for either a left or right turn).   Some pavement markings and signage are 
deficient at this intersection. 

Westport Ferry 
Road 

While there are no notable safety concerns with this rail grade crossing, the intersection geometry 
at the US-30/Westport Ferry Dock Road intersection is unorthodox and substandard. 
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Mitigation Options & Safety Enhancements 

Options to address notable concerns and queuing impacts are recommended for each location with 
notable concerns. Note  that  these options are not extensive, nor are  they mutually exclusive  (i.e., 
more  than  one  option  can  be  implemented).  When  selecting  an  appropriate  option  for 
implementation at the site, consideration should be given to the degree of risk associated with the 
safety  concerns  identified,  the  volume  of  vehicular  and  pedestrian  traffic  at  the  site,  and  the 
economic cost associated with each option. A summary of options for mitigating safety concerns is 
provided in Table 7. Where no safety concerns were identified, the site has been excluded from the 
table. 

Table 7 Summary of Mitigation Options 

High School Way 

Option 1. Improve pedestrian facilities at this crossing.  Consider 
installing an automatic pedestrian gate, tactile yellow strips, 
and/or warning signs for pedestrians.     

Option 2. Remove vegetation obscuring signage. 

Option 3. Apply Intelligent Transportation Systems (ITS) technologies 
to inform emergency services of the direction, duration, and 
arrival time of an approaching train to limit the impact of 
train crossings on emergency service response times.   

Option 4. Explore capacity improvements that will improve peak hour 
v/c ratios during the peak traffic periods of the day.  

Option 5. Investigate whether the northbound right turn lane storage 
capacity can be increased. 

Maple Street 

Option 1. Close the Santosh Street rail crossing.  Detouring Santosh 
Street traffic to Maple is unlikely to significantly increase 
traffic volumes and travel times.  

Option 2. Reduce the approach grade on Maple Street by closing 1st 
Street’s access to Maple Street. This would allow Maple 
Street to be rebuilt to a flatter grade.  

Option 3. Improve pedestrian facilities at this crossing.  Consider 
installing automatic pedestrian gates, tactile yellow strips, 
and/or warning signs for pedestrians.  

Option 4. Apply ITS technologies to inform emergency services of the 
direction, duration, and arrival time of an approaching train 
to limit the impact of train crossings on emergency service 
response times.   

Option 5.  Explore capacity improvements that will improve peak hour 
v/c ratios during the peak traffic periods of the day.  

Columbia Avenue 

Option 1.  Investigate whether a signal and automatic gate is 
appropriate on the westbound approach to the west most 
rail crossing (replacing existing yield control on the first rail 
crossing).   

Option 2. Improve pedestrian facilities at this crossing.  Consider 
installing automatic pedestrian gate, tactile yellow strips. 
and/or warning signs for pedestrians.    

Option 3. . Apply ITS technologies to inform emergency services of 
the direction, duration, and arrival time of an approaching 
train to limit the impact of train crossings on emergency 
service response times.   

Option 4. Investigate whether the northbound right turn lane storage 
capacity can be increased  

Option 5. The future traffic demands and operational characteristics of 
this intersection further investigated. 
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West Lane 

Option 1. Improve pavement markings.  Add signage at crossing to 
advise drivers of longer vehicles to avoid stopping on tracks.   

Option 2. Consider adding an emergency right turn bay for vehicles 
that are unable to enter US-30 before an approaching train 
arrives. 

Old Portland Road 

Option 1.  Close the crossing. Traffic currently using this intersection      
would be diverted to the US-30/Bennett Road intersection.      

Option 2.  Upgrade crossing to ODOT standards.  Provide adequate 
sight distance and cross-section at the rail crossing.   

Bennett Road 

Option 1. Signalize the intersection to address both safety and 
operational concerns.    

Option 2. Investigate safety or operational improvements at the 
intersection which do not involve signalization.   

Option 3.  Investigate whether the northbound right turn lane storage 
capacity can be increased. 

Millard Road 
Option 1. Replace existing YIELD sign on eastbound approach with 

STOP sign, restripe stop line, and remove vegetation 
obstructing sight distance. 

Gable Road 
Option 1.  Investigate whether the northbound right turn lane storage 

capacity can be increased. 

Columbia Boulevard 
Option 1.  Investigate whether the northbound right turn lane storage 

capacity can be increased. 

St. Helens Road 
Option 1. Add pavement marking on N Milton Way approach to Saint 

Helens Road to indicate left through movement only. 

Deer Island Road 

Option 1. Remove defunct rail line and restripe the intersection of 
Deer Island Road/Oregon Road.   

Option 2.  Move the active rail crossing control closer to the grade 
crossing.  This will provide more storage on Deer Island 
Road (westbound) and prevent obstruction of Deer Island 
Road during rail crossings.   

Option 3. Investigate whether the northbound right turn lane storage 
capacity can be increased.  

I Street 

Option 1. Remove crosswalk markings and restripe intersection 
appropriately.   

Option 2. Consider adding an emergency right turn bay for vehicles 
that are unable to enter US-30 before an approaching train 
arrives. 
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Nicolai Road/Goble RV access 

Option 1 Consider adding an emergency right turn bay for vehicles 
that are unable to enter US-30 before an approaching train 
arrives. 

Option 2. Increase the separation distance between US-30 and the rail 
crossing. 

Marshland District Road / Schroeder 
Road 

Option 1.  Improve the alignment of Marshland Road approaching the 
rail crossing to improve approach sight distance.   

Option 2.  Provide rail crossing warning signs on Marshland Road to let 
drivers know they are approaching a rail crossing.   

Option 3.  Remove vegetation that is blocking sight distance at the rail 
crossing.          

Option 4.  Add lighting and improve pavement markings at the 
intersection with US-30. 

Marshland District Road 
Option 1. Install STOP sign on approach to US-30.   

Option 2. Replace grade crossing material with concrete or asphalt. 

Woodson Road 

Option 1.  Install short left and right turn lanes on US-30 to get 
vehicles that are waiting for a train to pass out of the 
through lanes. 

Option 2.  Provide a gravel parking bay along US-30 so vehicles can 
be moved out of the through traffic while waiting for a train 
to pass.  

Option 3.  Improve the signage and pavement markings at the rail 
grade crossing. 

Old Mill Town Road 
Option 1. Remove vegetation on US-30 to improve sight distance for 

westbound left turners. 

Westport Ferry Road 
Option 1. Restripe the intersection to ODOT standards.  This is not 

associated with safety concerns relating to the crossing. 
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Conclusions  

 

This  study  investigates  twenty key  intersections along US‐30  in Columbia and Clatsop Counties. 
Each intersection is in the vicinity of a railroad grade crossing along the Lower Columbia River Rail 
Corridor. The intersections are so close to the railroad grade crossing that vehicles intending to turn 
from US‐30 onto  the cross street must queue on  the highway while  trains pass. The  intersections 
were  identified  by  Oregon  Department  of  Transportation  (ODOT)  staff  as  potentially  being 
impacted if rail traffic increased or if the duration of rail crossings increased.   

The investigation was precipitated by the anticipated addition of “unit” train operations along the 
Rail  Corridor.  The  Portland  & Western  Railroad  will  upgrade  the  Corridor’s  track  in  2009  to 
accommodate the increase in train traffic and delays at rail crossings due to the unit trains serving 
Port Westward. Columbia County has hired HDR Engineering  to prepare a Lower Columbia Rail 
Corridor Study to address the impact on local community transportation and emergency response 
due to the increase in train traffic and potential rail crossing closures.  

The  report  will  be  used  by  ODOT  and  Columbia  County  to  help  identify  and  prioritize 
improvements that should be considered in the broader Lower Columbia Rail Corridor Study. 

Unit trains are expected to travel the corridor an average of three times per week. The unit train’s 
schedule is expected to be unpredictable but the probability of any given driver being delayed by a 
unit train  is small. For those who are delayed by a unit train, their average delay will be twice as 
long as the delay created by existing trains. For the purposes of this study, grade crossing durations 
for  existing  trains  were  assumed  to  be  five  minutes.  Crossing  durations  for  unit  trains  were 
assumed to be ten minutes. 

The physical and operational characteristics of the twenty US‐30 intersections were studied, but the 
most  fundamental characteristic under review was each  intersection’s ability  to accommodate  the 
increased  vehicle  queues  caused  by  longer  train  crossing  times.  The  study  looked  at  the 
performance of each intersection during the most demanding 15‐minutes of the a.m. and p.m. peak 
traffic periods, with and without the influence of trains passing through at the same time. 

The following table identifies the intersections that were studied and qualitatively summarizes each 
intersection’s  performance  in  the  areas  of  capacity  to  serve  peak  hour  traffic,  crash  history,  and 
ability  to  keep US‐30  through  lanes  clear while  a  unit  train  passes. A more  detailed  one‐page 
summary for each of the twenty studied intersections is provided in the Appendix. 

The study identified three signalized intersections that do not meet ODOT operations standards for 
signalized  intersections as well as one unsignalized  intersection  (Bennett Rd) whose minor  cross 
streets experience significant delay during peak traffic periods. It is recommended that, as resources 
allow,  these  intersections  be  studied more  thoroughly  to  see  how  their  performance might  be 
enhanced.  These  locations  received  a  “C”  in  the  Peak Hour  Capacity  portion  of  the  Executive 
Summary table. 
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The  study  identified  four  locations where,  if  a unit  train passed  through during  the peak  traffic 
period,  the northbound outside  through  lane of US‐30 could be blocked by delayed right‐turning 
vehicles.  The  intersections  of most  concern  received  a  “C”  in  the  Right  Turn  Queue  Capacity 
portion of  the Executive Summary  table. Similarly, given  the same circumstance, some driveways 
and public cross streets could be blocked by train‐delayed vehicles waiting to turn left from US‐30. 
The five intersections of most concern received a “B” in the Left Turn Queue Capacity portion of the 
Executive Summary table. 

The study also noted five  intersections where vehicles must wait  in a US‐30  through  lane while a 
train passes. At  some  intersections, US  30  is only  two  lanes wide.  In  each  case  the  cross  street’s 
traffic  volumes  appear  to  be  very  light.  This  is  an  existing  condition,  but  the  increased  delay 
associated with unit  trains makes  this  a notable  concern. These  locations  received  a  “Cx”  in  the 
Executive Summary table. 
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Queue Analysis 
Results Summary 
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Storage 300 200 32 19 300 200 32 19 300 200 32 19

AM 8 22 121 41 25 25 25 25 25 50 75 25

PM 31 100 45 46 300 150 175 25 600 300 350 25

Storage Exceeded OK OK N/A (Signals) N/A (Signals) OK OK N/A (Signals) N/A (Signals) PM by 300 PM by 100 N/A (Signals) N/A (Signals)

Storage 440 175 25 25 440 175 25 25 440 175 25 25

AM 7 33 16 124 25 25 25 125 50 75 50 250

PM 12 42 22 119 100 50 50 50 225 100 75 100

Storage Exceeded OK OK N/A (Signals) N/A (Signals) OK OK N/A (Signals) N/A (Signals) OK OK N/A (Signals) N/A (Signals)

Storage 240 180 80 NA 240 180 80 NA 240 180 80 NA

AM 16 64 173 NA 100 100 275 NA 200 200 575 NA

PM 56 113 251 NA 350 175 300 NA 700 350 575 NA

Storage Exceeded OK OK N/A (Signals) N/A (Signals) PM by 110 OK N/A (Signals) N/A (Signals) PM by 460 AM by 20 & PM by 170 N/A (Signals) N/A (Signals)

Storage 800 400 40 800 400 40 800 400 40

AM 48 26 2 75 25 25 125 75 25

PM 28 48 0 50 75 25 75 125 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage NA 400 NA NA 400 NA NA 400 NA

AM 6 0 NA 25 25 NA 25 25 NA

PM 12 0 NA 25 25 NA 25 25 NA

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage 480 300 36 480 300 36 480 300 36

AM 122 2 2 175 25 25 350 25 25

PM 280 25 3 400 25 25 800 75 25

Storage Exceeded OK OK OK OK OK OK PM by 320 OK OK

Storage 280 290 48 36 280 290 36 280 290 36

AM 42 12 17 3 50 25 25 125 25 25

PM 11 55 26 5 25 75 25 25 150 25

Storage Exceeded OK OK OK OK OK OK OK OK OK OK

Storage 400 140 28 16 400 140 28 16 400 140 28 16

AM 38 194 234 293 250 350 400 300 500 700 775 600

PM 39 146 206 262 225 275 400 350 450 550 800 700

Storage Exceeded OK AM by 54 & PM by 6 N/A (Signals) N/A (Signals) OK AM by 210 & PM by 135 N/A (Signals) N/A (Signals) AM by 100 & PM by 50 AM by 560 & PM by 410 N/A (Signals) N/A (Signals)

Storage 510 110 NA 510 110 NA 510 110 NA

AM 23 114 425 575 325 675 1150 650 1350

PM 39 120 394 525 275 500 1050 550 1000

Storage Exceeded OK AM by 4 & PM by 10 N/A (Signals) AM by 65 & PM by 15 AM by 215 & PM by 165 N/A (Signals) AM by 640 & PM by 540 AM by 540 & PM by 440 N/A (Signals)

Storage NA NA 40 NA 40 NA NA NA 40 NA 40 NA NA NA 40 NA 40 NA

AM NA 0 141 NA 31 NA NA 0 900 NA 250 NA NA 0 1800 NA 500 NA

PM NA 0 169 NA 94 NA NA 0 975 NA 500 NA NA 0 1950 NA 1025 NA

Storage Exceeded OK OK N/A (Signals) N/A (Signals) N/A (Signals) N/A (Signals) OK OK N/A (Signals) N/A (Signals) N/A (Signals) N/A (Signals) OK OK N/A (Signals) N/A (Signals) N/A (Signals) N/A (Signals)

Storage 390 100 27 390 100 27 390 100 27

AM 15 111 15 125 250 25 225 500 25

PM 27 70 19 250 125 25 500 225 25

Storage Exceeded OK AM by 11 N/A (Signals) OK AM by 150 & PM by 25 N/A (Signals) PM by 110 AM by 400 & PM by 125 N/A (Signals)

Storage 230 230 32 230 230 32 230 230 32

AM 62 8 6 125 25 25 225 25 25

PM 66 15 2 100 25 25 200 50 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage 204 230 22 204 230 22 204 230 22

AM 13 22 28 175 25 25 325 50 25

PM 4 11 24 25 25 25 25 25 25

Storage Exceeded OK OK N/A (Signals) OK OK N/A (Signals) AM by 121 OK N/A (Signals)

Storage NA NA 60 NA NA 60 NA NA 60

AM NA NA NA NA NA NA NA NA NA

PM 12 6 2 25 25 25 50 25 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage 150 200 100 138 150 200 100 138 150 200 100 138

AM 9 23 3 15 25 25 25 25 25 75 25 50

PM 8 49 9 8 25 75 25 25 25 125 25 25

Storage Exceeded OK OK OK OK OK OK OK OK OK OK OK OK

Storage NA NA 85 NA NA 85 NA NA 85

AM NA NA NA NA NA NA NA NA NA

PM 2 3 2 25 25 25 25 25 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage NA NA 52 NA NA 52 NA NA 52

AM NA NA NA NA NA NA NA NA NA

PM 2 3 0 25 25 25 25 25 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage NA NA 76 NA NA 76 NA NA 76

AM NA NA NA NA NA NA NA NA NA

PM 11 18 2 25 25 25 25 50 25

Storage Exceeded OK OK OK OK OK OK OK OK OK

Storage NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

AM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PM 22 0 29 NA 6 2 NA NA NA NA NA NA NA NA NA NA NA NA

Storage Exceeded OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

Storage NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

AM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PM 11 3 15 NA 8 2 NA NA NA NA NA NA NA NA NA NA NA NA

Storage Exceeded OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
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MEMORANDUM  
 

Date: February 27, 2009  Project #: 9225 

To: Deb Redman 
 HDR 
 1001 SW 5th Avenue, Suite 1800 
 Portland, OR  97204‐1134 

From: Mike Coleman P.E. and Rohit Rai 
Project: PNWRR Lower Columbia Corridor Railroad Study 
Subject: Train Crossing Delay Calculations 
 

INTRODUCTION 

Kittelson  &  Associates  has  completed  the  attached  tables  ranking  the  public  railroad  grade 
crossings along the Lower Columbia Corridor according to their anticipated motor vehicle delay 
associated with train crossings.  

The key highway/rail crossings  reviewed  in conjunction with  this study are  located adjacent  to 
Highway 30. There currently is no definitive delay analysis procedure for evaluating highway/rail 
crossings operating  in close proximity  to other highway  intersections short of creating detailed 
simulation modeling. Simulation modeling was not within the scope of work for this project so a 
basic  delay  analysis methodology was  used  to  generate  a  relative  comparison  of  intersection 
delay. The approximate daily vehicular delay per grade crossing was calculated using the delay 
analysis methodology described in Traffic Flow Fundamentals (Adolph D. May 1990).   

Specifically, the following equation was used to approximate delay: 

Delay=f x ((t² x C x V))/(2(C‐V))) 

Where: 

• D = vehicle‐hours of delay per day 

• f = the frequency of train crossing events per day 

• C = the roadway’s capacity to serve vehicles (vehicles‐per‐hour) 

• V = the volume of traffic that crossing the grade crossing (vehicles‐per‐hour) 

•  t =  the duration of the train crossing event (hours per event) 

FILENAME: H:\PROJFILE\9225 - LOWER COLUMBIA RIVER RAIL CORRIDOR 
STUDY\REPORTS\9225_DELAY_CALCULATIONS_MEMO_022709.DOC  
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PURPOSE 

The  delay  calculations  provide  a methodical  basis  for  comparing  the  relative  impact  of  train 
activity upon motor vehicle delay at each of the Corridor’s grade crossings.  The resulting tables 
compare and rank  the grade crossings according  to vehicular delay caused by anticipated  train 
activity. 

METHODOLOGY & CONSIDERATIONS 

The calculated values for delay should not be taken as the absolute literal vehicle delays that will 
be experienced.  The accuracy of the results is only as reliable as the accuracy of the delay formula 
itself and  the accuracy of  the values assigned  to  the  formula’s variables. Given  that  the  table  is 
only  intended  for  relative  comparison  purposes  at  a  planning  level,  basic  assumptions  and 
conventions were  applied when  assigning  values  to  the  delay  formula’s  variables.      Specific 
assumptions and conventions include: 

• Unit  train  frequency  (f) was  converted  from  the  expressed  events‐per‐week  (epw)  to 
events‐per‐day (epd) by dividing it by seven (1.5 epw / 7 days per week   = .21 epd =  f). 

• In  the case where  loaded and unloaded unit  trains  travel at different speeds and block 
grade crossings for different durations, the frequency (f) for each was assumed to be one 
half of the assumed frequency (.10 epd = f). 

• At grade crossings in the vicinity of signalized intersections, the grade crossing’s capacity 
(C) to serve traffic demand is influenced by the signalized intersection.  Based on general 
assumptions made  about  the  Corridor’s  signalized  intersections,  the  value  of  C  near 
signalized  intersections  was  assumed  to  be  1,575  vehicles‐per‐hour  (vph)  with  one 
westbound approach lane and 1,925 with two westbound approach lanes.   

• At grade crossings  in  the vicinity of STOP‐controlled  intersections,  the grade crossing’s 
capacity  (C)  to  serve  traffic demand  is  influenced by  the  STOP  controlled  intersection. 
The  capacity  at  unsignalized  intersections  can  vary  widely  depending  on  the  turn 
movement  patterns,  lane  configuration,  and  through  traffic  volumes  on  the  highway. 
Lacking  actual  turn  movement  counts  at  most  intersections,  four  estimated  capacity 
values (vehicles per hour) were assumed for unsignalized intersections based on detailed 
capacity  analysis  conducted  at  unsignalized  intersections  along  US  30  for  a  separate 
ODOT report. The assumptions are as follows: 

Number of Lanes on US 30 Number of Lanes on Minor Street Capacity  

Area Between Linnton and Rainier 

5 2 1,085 vph 

5 3 1,450 vph 

Intersections in Rainier and Points North 

5 2 1,150 vph 

2 2 1,400 vph 

Kittelson & Associates, Inc. Portland, Oregon 
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• The duration of a  crossing event  (t) was  calculated using an assumed  train  length and 
train speed. 

• The value for traffic demand (V) varies with each grade crossing.   Most of the available 
traffic demand data was expressed as average daily  traffic  (ADT, vpd).   The age of  the 
available data  varies  but,  absent  a  basis  for  adjusting  traffic  volumes,  the values were 
used without regard for age.  Twenty of the crossings have afternoon peak hour volume 
information that was collected in August 2008. 

• Where ADT’s were used,  the value  for V was converted  from vehicles‐per‐day  (vpd)  to 
vehicles‐per‐hour  (vph) by dividing by 18 for use  in  the delay formula.   Dividing by 18 
instead  of  24  acknowledges  that  traffic  volumes  are  not  uniform  from  hour  to  hour.  
Applying an average hourly volume, rather than a peak hour volume, acknowledges that 
train  crossing  events  occur  randomly during  at day.   Where peak hour volumes were 
used, an average hourly volume was assumed to be 55% of the peak hour volume. 

The  approach  described  above  achieves  the  objectives  of  the  vehicle  delay  analysis  in  a 
methodical  and  economical way.   While  the  individual  crossing‐specific  results  should  not  be 
taken  literally, the tables are useful for comparing and ranking the relative train‐induced motor 
vehicle delay at the Corridor’s grade crossings.  

FINDINGS 

Unit  trains, because of  their greater  length and slower speeds, create greater delay  than a  local 
train.  Because unit trains travel the corridor an average of only 3 times per week, their influence 
on total train‐related delay per day is small compared to the influence of the more frequent local 
trains. 

Table 1 ranks the public crossings according to the cumulative total motor vehicle delay expected 
during  a  typical day  as  a  result  of  train  activity.   The  total daily delay  at  any  given  crossing 
location varies depending on  the volume of motor vehicles and  the amount of delay caused by 
the train crossings that occur during the day. 

Table 2  ranks  the public  crossings according  to  the  cumulative amount of motor vehicle delay 
caused by a single local train or unit train.   Table 2 considers and attempts to compare the total 
delay a group of drivers would experience if they arrived at a crossing while a train was passing.   

Table 1 considers  the  total driver delay over an entire day.   Table 2 considers  the driver delay 
during a single event, when a local or unit train passes through a given crossing. 

Appendices A  and B  show  the detailed  crossing‐specific data and delay  calculation  results  for 
tables 1 and 2 respectively. 

 

 

Kittelson & Associates, Inc. Portland, Oregon 



 

 



Public Crossing Rankings based on Total Daily Delay (in vehicle-hours per day) due to Local and Unit Trains Blockage* 
Portland and Western Railroad (MP 18.05 to 72.88) 

Table 1. 
 

U.S. DOT 
No. Crossing’s Street Name Railroad Milepost Current Conditions1 Post Connect Oregon 

Improvements2
10-year Growth @ 

8%/yr3

057895G Johnsons Landing Road (Dike Rd.) 18.05 35 31 34 
101854W High School Rd. 19.38 6 5 5 
057900B Santosh St. 19.61 21 20 19 
057901H Maple St. 19.67 13 8 8 
057902P Columbia Ave. 19.90 5 4 4 
916564S Crown Zellerbach Rd. 20.31 24 22 24 
057910G West Lane Rd. 21.48 14 13 13 
057911N Columbia Mem. Gardens (Cemetery Rd) 21.94 38 39 38 
057921U Old Portland Rd. (Berg Rd.) 23.98 34 37 37 
057924P Old Portland Rd. (Bennet Rd.) 24.78 10 7 7 
057927K Millard Rd. 25.92 17 15 17 
057930T Gable Rd. 26.67 1 1 1 
057932G Columbia Blvd. 27.54 3 3 3 
057938X St. Helens St. 27.65 2 2 2 
057941F Wyeth St. 27.94 39 38 39 
057943U Deer Island Rd. 28.42 7 6 6 
057946P I St. 29.75 16 14 14 
057947W E St. 30.03 26 23 25 
057948D Pacific St. 30.58 30 28 30 
057969W Goble Landing (Lake St.) 39.41 31 31 31 
057974T Graham Rd. 41.85 32 34 33 
057975A 6th St. 45.54 40 41 42 
057976G 5th St. 45.60 22 35 34 
057977N 4th St. 45.65 19 29 28 
057978V 3rd St. 45.71 12 21 21 
057979C 2nd St. 45.76 11 18 18 
057980W 1st St. 45.82 9 15 15 
057981D 2nd St. 45.88 4 9 9 
916561W Veterans Way 46.19 8 12 12 
916559V Dike Rd. 48.48 23 31 36 
057993X Mayger Fill Rd. 55.80 15 26 26 
057996T Kallunki Rd. 58.02 28 24 22 
058002C Hermo Rd. 59.32 20 11 11 
058003J Beaver Dike Rd. 59.57 33 27 27 
058006E Depot St. 62.20 18 10 10 
058010U Pt. Adams Rd. (Midland Rd) 64.30 41 40 40 
058012H Marshland Rd. (Co. Rd. 198) 66.60 36 30 29 
058016K Marshland Dist. Rd. #4119 68.41 37 35 32 
058017S Woodson Rd. 68.51 28 24 22 
058020A Old Mill Rd. (Westport Ramp Rd.) 71.11 24 17 16 
058021G Westport Ferry Rd. (Westport Dock Rd.) 71.27 27 19 20 
058022N Driscoll Slough Rd. 72.88 42 41 41 

The rankings are based on afternoon peak hour volume information collected in August 2008 for the crossings in italics and volume information provided by ODOT Rail for the remaining crossings. 
 
* Relative ranking of public crossings (1 = greatest total delay per day) 
1 Current Conditions: Current traffic and train operations (as of August 2008) 
2 Post Connect Oregon Improvement: Railroad improvements that accommodate faster train speeds 
3 10-year Growth @8%/yr: Anticipated increase in local and unit train lengths and/or frequency 



Public Crossing Rankings based on Delay per Single Crossing Event (in vehicle-hours) due to Local and Unit Trains Blockage* 
Portland and Western Railroad (MP 18.05 to 72.88) 

Table 2. 
 
Current Conditions1 Post Connect Oregon 

Improvements2
10-year Growth @ 8%/yr3U.S. DOT No. 

Crossing’s Street Name 
Railroad 
Milepost 

Local Train Unit Train Local Train Unit Train Local Train Unit Train 
057895G Johnsons Landing Road (Dike Rd.) 18.05 36 27 35 27 36 27 
101854W High School Rd. 19.38 7 5 5 5 5 5 
057900B Santosh St. 19.61 26 14 22 16 22 16 
057901H Maple St. 19.67 15 9 10 8 11 8 
057902P Columbia Ave. 19.90 5 4 4 4 4 4 
916564S Crown Zellerbach Rd. 20.31 29 18 25 18 25 18 
057910G West Lane Rd. 21.48 18 11 14 10 14 10 
057911N Columbia Mem. Gardens (Cemetery Rd) 21.94 40 29 39 29 38 29 
057921U Old Portland Rd. (Berg Rd.) 23.98 36 26 35 25 35 25 
057924P Old Portland Rd. (Bennet Rd.) 24.78 12 7 7 7 9 7 
057927K Millard Rd. 25.92 24 16 18 14 19 14 
057930T Gable Rd. 26.67 1 1 1 1 1 1 
057932G Columbia Blvd. 27.54 4 3 3 3 3 3 
057938X St. Helens St. 27.65 3 2 2 2 2 2 
057941F Wyeth St. 27.94 38 30 38 30 38 30 
057943U Deer Island Rd. 28.42 8 6 6 6 6 6 
057946P I St. 29.75 19 12 15 11 17 11 
057947W E St. 30.03 30 19 26 19 27 19 
057948D Pacific St. 30.58 33 25 29 22 31 22 
057969W Goble Landing (Lake St.) 39.41 34 22 31 22 31 22 
057974T Graham Rd. 41.85 35 23 33 24 33 24 
057975A 6th St. 45.54 38 31 41 31 42 31 
057976G 5th St. 45.60 25 24 33 25 33 25 
057977N 4th St. 45.65 21 21 31 21 30 21 
057978V 3rd St. 45.71 11 15 23 17 23 17 
057979C 2nd St. 45.76 9 13 21 13 21 13 
057980W 1st St. 45.82 6 10 20 12 18 12 
057981D 2nd St. 45.88 2 8 12 9 12 9 
916561W Veterans Way 46.19 10 16 18 14 19 14 
916559V Dike Rd. 48.48 28 27 35 27 36 27 
057993X Mayger Fill Rd. 55.80 19 20 29 20 29 20 
057996T Kallunki Rd. 58.02 22 ** 16 ** 15 ** 
058002C Hermo Rd. 59.32 14 ** 9 ** 8 ** 
058003J Beaver Dike Rd. 59.57 27 ** 23 ** 24 ** 
058006E Depot St. 62.20 13 ** 8 ** 7 ** 
058010U Pt. Adams Rd. (Midland Rd) 64.30 40 ** 39 ** 40 ** 
058012H Marshland Rd. (Co. Rd. 198) 66.60 31 ** 27 ** 25 ** 
058016K Marshland Dist. Rd. #4119 68.41 32 ** 28 ** 28 ** 
058017S Woodson Rd. 68.51 22 ** 16 ** 15 ** 
058020A Old Mill Rd. (Westport Ramp Rd.) 71.11 16 ** 11 ** 10 ** 
058021G Westport Ferry Rd. (Westport Dock Rd.) 71.27 17 ** 13 ** 13 ** 
058022N Driscoll Slough Rd. 72.88 42 ** 41 ** 41 ** 

The rankings are based on afternoon peak hour volume information collected in August 2008 for the crossings in italics and volume information provided by ODOT Rail for the remaining crossings. 
 
* Relative ranking of public crossings (1 = greatest delay per crossing event) 
** Unit trains do not pass through the crossing                           
1 Current Conditions: Current traffic and train operations (as of August 2008) 
2 Post Connect Oregon Improvement: Railroad improvements that accommodate faster train speeds 
3 10-year Growth @8%/yr: Anticipated increase in local and unit train lengths and/or frequency 
 



 

 

Appendix “A” 
Delay per Day at Public 
Crossings 



Lower Columbia Corridor Rail Study - Delay at Public Crossings (Vehicle-hours/day)

AADT
3,600 ft Local 

Trains
Per Day

Local Trains 
Blockage 

Duration (hr)

6,600 ft 
Unit Trains

Per Day

Loaded Unit 
Trains 

Blockage 
Duration (hr)

Empty Unit 
Trains 

Blockage 
Duration (hr)

Local Trains 
Blockage Duration 

(hr)

Unit Trains 
Blockage Duration 

(hr)

6,000 ft 
Local Trains 

Per Day

6,600 ft Unit
Trains Per 

Day

Local Trains 
Blockage 

Duration (hr)

Unit Trains 
Blockage 

Duration (hr)

Delay due to 
Local Trains 

(D1)

Delay due to 
Loaded Unit 
Trains (D2)

Delay due to 
Empty Unit 
Trains (D3)

Total Delay 
(D1+D2+D3)

Delay due to 
Local Trains 

(D4)

Delay due to 
Unit Trains 

(D5)

Total Delay 
(D4+D5)

Delay due 
to Local 

Trains (D6)

Delay due 
to Unit 

Trains (D7)

Total Delay 
(D6+D7)

1 057895G Johnsons Landing Road (Dike Rd.) 100 1575 6 6 0.04 0.21 0.14 0.06 0.04 0.06 7.7 0.5 0.06 0.06 0.024 0.006 0.001 0.031 0.024 0.002 0.026 0.068 0.005 0.073
2 101854W High School Rd. 4050 1925 225 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.739 0.516 0.101 1.356 0.739 0.101 0.840 2.082 0.218 2.300
3 057900B Santosh St. 978 1450 54 4 0.03 0.21 0.13 0.05 0.03 0.05 5.2 0.5 0.05 0.05 0.091 0.099 0.016 0.205 0.091 0.016 0.107 0.316 0.034 0.350
4 057901H Maple St. 1840 1925 102 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.313 0.219 0.043 0.575 0.313 0.043 0.356 0.882 0.092 0.974
5 057902P Columbia Ave. 4850 1925 269 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.909 0.634 0.124 1.668 0.909 0.124 1.033 2.560 0.268 2.828
6 916564S Crown Zellerbach Rd. 425 1925 24 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.069 0.048 0.009 0.127 0.069 0.009 0.079 0.195 0.020 0.216
7 057910G West Lane Rd. 1050 1575 58 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.175 0.122 0.024 0.321 0.175 0.024 0.199 0.493 0.052 0.545
8 057911N Columbia Mem. Gardens (Cemetery Rd) 99 1085 6 4 0.03 0.21 0.13 0.05 0.03 0.05 5.2 0.5 0.05 0.05 0.009 0.010 0.002 0.020 0.009 0.002 0.010 0.031 0.003 0.034
9 057921U Old Portland Rd. (Berg Rd.) 200 1085 11 4 0.03 0.21 0.13 0.05 0.03 0.05 5.2 0.5 0.05 0.05 0.018 0.020 0.003 0.041 0.018 0.003 0.021 0.062 0.007 0.069
10 057924P Old Portland Rd. (Bennet Rd.) 2650 1575 147 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.469 0.327 0.064 0.860 0.469 0.064 0.533 1.322 0.139 1.460
11 057927K Millard Rd. 750 1925 42 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 0.124 0.086 0.017 0.227 0.124 0.017 0.140 0.348 0.036 0.384
12 057930T Gable Rd. 8950 1925 497 4 0.04 0.21 0.14 0.06 0.04 0.06 5.2 0.5 0.06 0.06 1.946 1.357 0.266 3.569 1.946 0.266 2.211 5.477 0.574 6.051
13 057932G Columbia Blvd. 6050 1575 336 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 1.233 0.862 0.169 2.263 1.233 0.169 1.401 3.477 0.364 3.842
14 057938X St. Helens St. 6700 1925 372 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 1.339 0.934 0.183 2.456 1.339 0.183 1.522 3.770 0.395 4.165
15 057941F Wyeth St. 63 1575 4 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 0.010 0.007 0.001 0.019 0.010 0.001 0.012 0.029 0.003 0.032
16 057943U Deer Island Rd. 3450 1575 192 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 0.630 0.440 0.086 1.156 0.630 0.086 0.716 1.776 0.186 1.962
17 057946P I St. 1000 1575 56 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 0.166 0.116 0.023 0.305 0.166 0.023 0.189 0.469 0.049 0.518
18 057947W E St. 400 1575 22 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 0.065 0.045 0.009 0.119 0.065 0.009 0.074 0.183 0.019 0.203
19 057948D Pacific St. 175 1575 10 4 0.04 0.21 0.14 0.06 0.04 0.06 5.16 0.46 0.06 0.06 0.028 0.020 0.004 0.052 0.028 0.004 0.032 0.080 0.008 0.088
20 057969W Goble Landing (Lake St.) 250 1085 14 4 0.03 0.21 0.13 0.05 0.03 0.05 5.16 0.46 0.05 0.05 0.022 0.024 0.004 0.051 0.022 0.004 0.026 0.078 0.008 0.087
21 057974T Graham Rd. 220 1085 12 4 0.03 0.21 0.13 0.05 0.03 0.05 5.16 0.46 0.05 0.05 0.020 0.022 0.003 0.045 0.020 0.003 0.023 0.069 0.007 0.076
22 057975A 6th St. 24 1085 1 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.013 0.002 0.002 0.018 0.002 0.000 0.003 0.007 0.001 0.008
23 057976G 5th St. 210 1085 12 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.118 0.021 0.021 0.159 0.019 0.003 0.022 0.066 0.007 0.073
24 057977N 4th St. 283 1085 16 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.159 0.028 0.028 0.215 0.025 0.004 0.030 0.089 0.010 0.098
25 057978V 3rd St. 900 1085 50 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.523 0.091 0.091 0.706 0.084 0.015 0.098 0.292 0.032 0.323
26 057979C 2nd St. 1043 1085 58 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.611 0.107 0.107 0.824 0.098 0.017 0.115 0.341 0.037 0.377
27 057980W 1st St. 1255 1085 70 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 0.744 0.130 0.130 1.003 0.119 0.021 0.140 0.415 0.045 0.459
28 057981D 2nd St. 2188 1085 122 4 0.07 0.21 0.13 0.13 0.03 0.05 5.16 0.46 0.05 0.05 1.366 0.238 0.238 1.843 0.219 0.038 0.257 0.762 0.082 0.844
29 916561W Veterans Way 750 1925 42 6 0.08 0.21 0.14 0.14 0.04 0.06 7.74 0.46 0.06 0.06 0.831 0.086 0.086 1.004 0.185 0.017 0.202 0.522 0.036 0.558
30 916559V Dike Rd. 99 1575 6 6 0.08 0.21 0.14 0.14 0.04 0.06 7.74 0.46 0.06 0.06 0.107 0.011 0.011 0.129 0.024 0.002 0.026 0.067 0.005 0.072
31 057993X Mayger Fill Rd. 300 1400 17 6 0.07 0.21 0.13 0.13 0.03 0.05 7.74 0.46 0.05 0.05 0.253 0.029 0.029 0.311 0.040 0.005 0.045 0.141 0.010 0.151
32 057996T Kallunki Rd. 250 1400 14 2 0.07 0.07 2.58 0.12 0.070 0.070 0.070 0.070 0.244 0.244
33 058002C Hermo Rd. 750 1400 42 2 0.07 0.07 2.58 0.12 0.214 0.214 0.214 0.214 0.747 0.747
34 058003J Beaver Dike Rd. 150 1400 8 2 0.07 0.07 2.58 0.12 0.042 0.042 0.042 0.042 0.146 0.146
35 058006E Depot St. 756 1400 42 2 0.07 0.07 2.58 0.12 0.216 0.216 0.216 0.216 0.753 0.753
36 058010U Pt. Adams Rd. (Midland Rd) 12 1575 1 2 0.08 0.08 2.58 0.13 0.004 0.004 0.004 0.004 0.014 0.014
37 058012H Marshland Rd. (Co. Rd. 198) 100 1400 6 2 0.07 0.07 2.58 0.12 0.028 0.028 0.028 0.028 0.097 0.097
38 058016K Marshland Dist. Rd. #4119 80 1400 4 2 0.07 0.07 2.58 0.12 0.022 0.022 0.022 0.022 0.078 0.078
39 058017S Woodson Rd. 250 1400 14 2 0.07 0.07 2.58 0.12 0.070 0.070 0.070 0.070 0.244 0.244
40 058020A Old Mill Rd. (Westport Ramp Rd.) 450 1400 25 2 0.07 0.07 2.58 0.12 0.127 0.127 0.127 0.127 0.443 0.443
41 058021G Westport Ferry Rd. (Westport Dock Rd.) 300 1575 17 2 0.08 0.08 2.58 0.13 0.109 0.109 0.109 0.109 0.344 0.344
42 058022N Driscoll Slough Rd. 10 1400 1 2 0.07 0.07 2.6 0.12 0.003 0.003 0.003 0.003 0.010 0.010

Demand 
(veh/hr)* 

Capacity 
(veh/hr)U.S. DOT No.S. No.

* Calculated from KAI 2008 counts for 20 selected crossings; otherwise calculated from available ODOT AADT

Current Conditions (As of August 2008) 10-year Growth @ 8%/yrPost Connect Oregon ImprovementsCurrent Conditions (As of August 2008) Post Connect Oregon Improvements 10-Year Growth @ 8%/yr

Street Name
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Lower Columbia Corridor Rail Study - Delay at Public Crossings (Vehicle-hours/Crossing Event)

3,600 ft Local 
Trains

Per Day

Local Trains 
Blockage 

Duration (hr)

6,600 ft 
Unit Trains

Per Day

Loaded Unit 
Trains 

Blockage 
Duration (hr)

Empty Unit 
Trains 

Blockage 
Duration (hr)

Local Trains 
Blockage Duration 

(hr)

Unit Trains 
Blockage Duration 

(hr)

6,000 ft 
Local Trains 

Per Day

6,600 ft Unit
Trains Per 

Day

Local Trains 
Blockage 

Duration (hr)

Unit Trains 
Blockage 

Duration (hr)

Delay due to 
Local Trains 

(D1)

Delay due to 
Loaded Unit 
Trains (D2)

Delay due to 
Empty Unit 
Trains (D3)

Delay due to Local 
Trains (D4)

Delay due to Unit 
Trains (D5)

Delay due to 
Local Trains 

(D6)

Delay due to 
Unit Trains (D7)

1 057895G Johnsons Landing Road (Dike Rd.) 100 1575 6 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.004 0.052 0.010 0.004 0.010 0.009 0.010
2 101854W High School Rd. 4050 1925 225 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.185 2.407 0.471 0.185 0.471 0.403 0.471
3 057900B Santosh St. 978 1450 54 1.0 0.03 1.00 0.13 0.05 0.03 0.05 1.0 1.0 0.05 0.05 0.023 0.461 0.074 0.023 0.074 0.061 0.074
4 057901H Maple St. 1840 1925 102 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.078 1.020 0.200 0.078 0.200 0.171 0.200
5 057902P Columbia Ave. 4850 1925 269 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.227 2.960 0.579 0.227 0.579 0.496 0.579
6 916564S Crown Zellerbach Rd. 425 1925 24 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.017 0.226 0.044 0.017 0.044 0.038 0.044
7 057910G West Lane Rd. 1050 1575 58 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.044 0.570 0.112 0.044 0.112 0.096 0.112
8 057911N Columbia Mem. Gardens (Cemetery Rd) 99 1085 6 1.0 0.03 1.00 0.13 0.05 0.03 0.05 1.0 1.0 0.05 0.05 0.002 0.045 0.007 0.002 0.007 0.006 0.007
9 057921U Old Portland Rd. (Berg Rd.) 200 1085 11 1.0 0.03 1.00 0.13 0.05 0.03 0.05 1.0 1.0 0.05 0.05 0.004 0.091 0.015 0.004 0.015 0.012 0.015
10 057924P Old Portland Rd. (Bennet Rd.) 2650 1575 147 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.117 1.528 0.299 0.117 0.299 0.256 0.299
11 057927K Millard Rd. 750 1925 42 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.031 0.402 0.079 0.031 0.079 0.067 0.079
12 057930T Gable Rd. 8950 1925 497 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.486 6.334 1.240 0.486 1.240 1.062 1.240
13 057932G Columbia Blvd. 6050 1575 336 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.308 4.021 0.787 0.308 0.787 0.674 0.787
14 057938X St. Helens St. 6700 1925 372 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.335 4.360 0.853 0.335 0.853 0.731 0.853
15 057941F Wyeth St. 63 1575 4 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.003 0.033 0.006 0.003 0.006 0.006 0.006
16 057943U Deer Island Rd. 3450 1575 192 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.157 2.053 0.402 0.157 0.402 0.344 0.402
17 057946P I St. 1000 1575 56 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.042 0.542 0.106 0.042 0.106 0.091 0.106
18 057947W E St. 400 1575 22 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.016 0.212 0.042 0.016 0.042 0.036 0.042
19 057948D Pacific St. 175 1575 10 1.0 0.04 1.00 0.14 0.06 0.04 0.06 1.0 1.0 0.06 0.06 0.007 0.092 0.018 0.007 0.018 0.015 0.018
20 057969W Goble Landing (Lake St.) 250 1085 14 1.0 0.03 1.00 0.13 0.05 0.03 0.05 1.0 1.0 0.05 0.05 0.006 0.114 0.018 0.006 0.018 0.015 0.018
21 057974T Graham Rd. 220 1085 12 1.0 0.03 1.00 0.13 0.05 0.03 0.05 1.0 1.0 0.05 0.05 0.005 0.100 0.016 0.005 0.016 0.013 0.016
22 057975A 6th St. 24 1085 1 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.003 0.011 0.011 0.001 0.002 0.001 0.002
23 057976G 5th St. 210 1085 12 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.029 0.096 0.096 0.005 0.015 0.013 0.015
24 057977N 4th St. 283 1085 16 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.040 0.130 0.130 0.006 0.021 0.017 0.021
25 057978V 3rd St. 900 1085 50 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.131 0.426 0.426 0.021 0.068 0.057 0.068
26 057979C 2nd St. 1043 1085 58 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.153 0.497 0.497 0.024 0.080 0.066 0.080
27 057980W 1st St. 1255 1085 70 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.186 0.605 0.605 0.030 0.097 0.080 0.097
28 057981D 2nd St. 2188 1085 122 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.342 1.112 1.112 0.055 0.178 0.148 0.178
29 916561W Veterans Way 750 1925 42 1.0 0.08 1.00 0.14 0.14 0.04 0.06 1.0 1.0 0.06 0.06 0.139 0.402 0.402 0.031 0.079 0.067 0.079
30 916559V Dike Rd. 99 1575 6 1.0 0.08 1.00 0.14 0.14 0.04 0.06 1.0 1.0 0.06 0.06 0.018 0.052 0.052 0.004 0.010 0.009 0.010
31 057993X Mayger Fill Rd. 300 1400 17 1.0 0.07 1.00 0.13 0.13 0.03 0.05 1.0 1.0 0.05 0.05 0.042 0.137 0.137 0.007 0.022 0.018 0.022
32 057996T Kallunki Rd. 250 1400 14 1.0 0.07 0.07 1.0 0.12 0.035 0.035 0.095
33 058002C Hermo Rd. 750 1400 42 1.0 0.07 0.07 1.0 0.12 0.107 0.107 0.289
34 058003J Beaver Dike Rd. 150 1400 8 1.0 0.07 0.07 1.0 0.12 0.021 0.021 0.056
35 058006E Depot St. 756 1400 42 1.0 0.07 0.07 1.0 0.12 0.108 0.108 0.292
36 058010U Pt. Adams Rd. (Midland Rd) 12 1575 1 1.0 0.08 0.08 1.0 0.13 0.002 0.002 0.005
37 058012H Marshland Rd. (Co. Rd. 198) 100 1400 6 1.0 0.07 0.07 1.0 0.12 0.014 0.014 0.038
38 058016K Marshland Dist. Rd. #4119 80 1400 4 1.0 0.07 0.07 1.0 0.12 0.011 0.011 0.030
39 058017S Woodson Rd. 250 1400 14 1.0 0.07 0.07 1.0 0.12 0.035 0.035 0.095
40 058020A Old Mill Rd. (Westport Ramp Rd.) 450 1400 25 1.0 0.07 0.07 1.0 0.12 0.064 0.064 0.172
41 058021G Westport Ferry Rd. (Westport Dock Rd.) 300 1575 17 1.0 0.08 0.08 1.0 0.13 0.054 0.054 0.133
42 058022N Driscoll Slough Rd. 10 1400 1 1.0 0.07 0.07 1.0 0.12 0.001 0.001 0.004

Demand 
(veh/hr)*

Capacity 
(veh/hr)AADTStreet NameU.S. DOT No.S. No.

*Calculated from KAI 2008 counts for 20 selected crossings; otherwise calculated from available ODOT AADT

Current Conditions (As of August 2008) 10-year Growth @ 8%/yrPost Connect Oregon ImprovementsCurrent Conditions (As of August 2008) Post Connect Oregon Improvements 10-Year Growth @ 8%/yr



Lower Columbia River Rail Corridor/Rail Safety Study 

 

 
 
 

Appendix E:  Stakeholder Issues Matrix 



Lower Columbia River Rail Corridor 
Safety Study--Draft Stakeholder Issues 

Summary (9/16/08)
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Federal Government

Homeland Security (Chris Greenhill)
State of Oregon

ODOT Rail (Charles Kettenring, C. David 
Lanning)

Odot Highway (D.Kim, R.Kroop, 
K.Freitag, M.Danielson, T.Wilson)

Office of the Governor (Mark Ellsworth)

Oregon State Police (Sgt. Larry Lucas)
Railroad

Portland & Western (Dale Hansen, Mike 
Lundell, Mark Warner, Diane Young)

Washington State

Cowlitz-Wahkiakum Council of 
Governments, WA (Rosemary Siipoloa)
Columbia County Government

County of Columbia (Tony Hyde, Rita 
Bernard, Janet Wright, Lonny Welter)

Scappoose (Jon Hanken)

St. Helens (Jacob Graichen)

Rainier (Lars Gare)

Clatskanie (Greg Hinkelman)

Columbia City (Leahnette Rivers)

Columbia County Rider (Henry 
Heimuller)
Columbia County Emergency Services

Columbia County Emergency 
Management (Vicki Harguth)

Columbia River Fire & Rescue (Jay 
Tappan)

Scappoose Fire District (Mike Greisen)

Rainier Police Department (Ralph 
Painter)
Columbia County Schools

Rainier School District (Kathy Murphy)

Clatskanie Schools (Frank Walling)
Columbia County Business/Industry

Columbia County Economic 
Development (Janet Wright)

South Columbia County Chamber of 
Commerce (Dan Garrison)

Teevin Brothers (Paul Langner)

United Pacific Forest Products (Adam 
Taylor)

Stimson Mill (Mark Nickerson)

Boise Paper Solutions (Kim Cernak)

Foss Maritime (Tim Stewart)

REDCO (Terry Deaton)

River's Bend Marina (Jan Hamer)

Siva Weilert, Larry Huang

Dyno Nobel (Greg Godfrey, Chuck 
Davidson)
Columbia County Community Groups

Columbia County Citizen Transportation 
Advisory Committee
Clatsop County Government

Clatsop County Public Works (Ed 
Wegner, Ron Ash)
Clatsop County Emergency Services

Clatsop County Sheriff (Paul Williams, 
Gene Strong)

Knappa Fire District (Paul Olheiser)
Clatsop  County Schools

Superintendant Ed Sera (provided 
crossing information)
Clatsop County Business/Industry

Port of Astoria (Jack Crider)

Floyd Holcom (Consultant to County)
Total Count 17 15 14 8 8 7 5 4 3 2 1 14 9 3 3 2 2 2 1 2 27 7 3 2 1 1 8 4 4 4 4 2 5 9 4 2 16 13 4 2 2 1 3
Note:  Issues are presented from left-to-right, beginning with comments of highest frequency.  Absence of an "  "n any box does not necessarily mean that a given stakeholder isn't concerned about an issue; it simply means the stakeholder did not specifically mention it during the interview.                                                                                                                                                                                              Source:   HDR Engineering Stakeholder Interviews, 2008                

Project Implementation & 
FundingHighway/Local Road Operations (All Modes) Business & IndustryLocal Planning, Regulatory and CirculationSafety & Emergency Response Rail Operations (Freight and Passenger) Economic Development
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Appendix F:  Conceptual Cost Estimate Worksheets 



 

 



Notes Project Pavement 
6' 

Sidewalks

RR 
Crossing 

Panels Bridge
Embank

ment
Retaining 

Wall

Contingency, 
Mobilization, 

CE, PE

Project Cost        
(excl. R/W or 

signals)

1

2 lane road - add 
turn bays - not in 

CL
$758,400 $379,200.00 $1,137,600

2

4 lane grade 
separation over 
US30 & RR tracks - 
St Helens

$176,000 $30,000 $2,240,000 $225,000 $1,050,000 $1,860,500.00 $5,581,500

3

bike/ped overpass - 
ADA compliant - not 
in CL

$54,600 $350,000 $28,000 $3,630,900 $2,031,750.00 $6,095,250

4

repairing/resurface 
grade crossing for 2-
lane road

$6,720 $18,000 $12,360.00 $37,080

5

repairing/resurface 
grade crossing for 4-
lane road

$13,440 $30,000 $21,720.00 $65,160

6
pedestrian grade 
crossing $6,000 $24,000 $15,000.00 $45,000

Escape Bay 75 feet at $165/ft. $12,375 $6,187.50 $18,563
High School Way 100 ft NBRT $16,500 $8,250.00 $24,750

Maple St.
Flatten grade-50 ft. 
pavement

$35,200 $17,600.00 $52,800

Columbia Ave. 110 NBRT Lane 

$18,150 $9,075.00 $27,225

$36,960 $18,480.00 $55,440

Lower Columbia River Rail Corridor/Rail Safety Study   Highway-Related Conceptual Cost Estimate Detail (February 2009)  HDR

Appendix F - Conceptual Cost Estimates

Gable Rd 210 SBLT queue 

$36,960 $18,480.00 $55,440

Columbia Blvd 215 SBLT queue 
$37,840 $18,920.00 $56,760

Columbia Blvd 65 Ft NBRT queue
$11,440 $5,720.00 $17,160

Deer Island Rd. SBLT 150 Ft
$24,750 $12,375.00 $37,125

$0.00 $0
$0.00 $0
$0.00 $0

1
2
2
3
3
6
6

No roadway signal, RR signal or ROW costs included

Pavement would be 10' by (455+455) X $5/sf
Bridge: square foot cost estimated at $175/sq ft X 10 ft. width for multi-use X 200 length (ROW of RR & US30)
 6’ wide walks X 100 ft length X $5/sf X 2 walks
Crossing panels 20 ft (10’ panels) X $600/panel X 2 sets

Assume 300 ft length left turn and right turn X $176/linear foot for left turn and $165/linear foot for right turn; for individual NBRT/SBLT queues, 235 
foot taper and acceleration lane included
Bridge (4 lane grade separation): $175/sq ft X 64 ft wide X 200 length 
Assume $11/sf X 250 ft length X 64 ft wide each end ramp for pavement cost

Earthwork: assume guardrail will be used and 2:1 slopes
Retaining wall: assuming walls along entire embankment length will keep ROW purchases to a minimum

Appendix F - Conceptual Cost Estimates



Preliminary Cost Estimate MP: 48.75 - 50.35 8,500' Siding

Item Description Units Unit Cost Quantity Total Cost

1 F&I No. 11 Turnouts (136 RE) EA $125,000 2 $250,000

2 F&I Timber Crossing Surface (24') EA $4,000 1 $4,000
3 Construct track - with 10' cuts & fills Mile $1,400,000 2 $2,240,000

Sub Total $2,494,000

4 None
Sub Total $0

5 None
Sub Total $0

6 Environmental Allowance - 3% $74,820
7 Construction Management - 4% $99,760
8 Design Engineering Allowance - 7% $174,580
9 Contingencies - 25% $623,500

Total Cost Estimate $3,466,660

Other

PNWR - Astoria Branch - Dibblee Siding

Trackwork

Train Control/Signals

Structures



Item Units Unit Cost Quantity Estimated Cost
New Yard
No. 9 Turnout EA. 75,000$       9 675,000.00$         
Remove Track T.F. 15$              200 3,000.00$             
Construct Track T.F. 135$            8,750 1,181,250.00$      
Walkway Ballast* C.Y. 5$                750 3,750.00$             
Sub-ballast (assumed 8" deep w/ extra for access road) C.Y. 25$              5,400 135,000.00$         

1,998,000.00$      
Old Yard
Remove & Salvage Track T.F. 15$              8,750 131,250.00$         
Remove & Salvage Turnouts EA. 5,000$         9 45,000.00$           
Replace Turnout w/ track T.F. 135$            250 33,750.00$           
Connect Port Lead to Main Track -$                      

Construct Track1 T.F. 135$            750 101,250.00$         
No. 9 Turnout EA. 75,000$       1 75,000.00$           

386,250.00$         
Civil Quantities
Clearing/Grubbing* Ac. 5,000$         2 7,500$                  
Earthwork* C.Y. 15$              3,000 45,000$                

52,500$                
Other
Chain-link fence along highway side of yard L.F. $28 3,000 84,000.00$           
Office Trailer* L.S. 50,000$       1 50,000$                

134,000$              
Subtotal 2,570,750$           

Engineering & Surveying @ 8% 205,660$              
Construction Administration @ 5% 128,538$              

Construction Contingency Factor @ 30% 771,225$              
Total Construction Cost Estimate 3,676,173$           

Notes: Assumes that private contractor will perform all work

* Indicates placeholder item. No basis for estimation at this time

Assumes new yard to be same configuration as existing yard

Assumes that current locomotive tie-up track and office will also be relocated

Assumes all new track materials

Costs Not Included: Real estate acquisition, permitting, environmental remediation, 

utility relocation, yard air, yard lighting, signal systems, grade crossings

Relocation of PNWR St. Helens Yard
Planning Level Construction Cost Opinion
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Appendix G:  Dibblee Point Siding Location Map 
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Appendix H:  Quiet Zone Regulations 
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