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Panel Synopsis

* Panel Topic: “[Climate change] transportation impacts that can be
guantified include loss of use, replacement, and retrofit.”

e “This panel will consider:
1. How are assessment tools integrating quantification of the costs and
benefits of climate impacts utilized by the public and private sector
generally?

2. What tools are being used to address transportation costs and benefits,
including delays, loss of use/disruption, and replacement/retrofit?

3. How can quantification tools augment traditional assessment tools
measuring such impacts as sea level rise and storm surge?

4.  What are the challenges to using public and private data, such as the use of
metrics and proprietary data, to populate models?”

e Although my tool does not measure the cost of future climate change, it does
address the 2" question above in that it is a climate-related cost tool that

considers delay.



Impetus for 2014 HRTPO Study

e |tis possible that only a portion
of people living in homes in low-

lying areas will have time to T e
evacuate.

— It may take 36 hours for

an evacuation (cat. 3)

QUEUING DELAY TIME TROPICAL STORM
WINDS TIME

.
— Due to path uncertainty, i 1
evacuation may not begin el Lot

36 hours before storm arrival
e “it will be rare to have the lead time needed”

* No existing list of prioritized hurricane projects, hence:
Prioritizing Highway Projects for Improvement of Evacuation
(HRTPO, Mar. 2014).
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Purpose of Study

e To identify highway projects with the greatest
evacuation improvement cost effectiveness.

— Note: The need for these highway improvements is based
on the hurricane flooding threat associated with today’s
sea level, not on a forecast of future sea level. Therefore,
even if the climate stopped changing, my region has a
need for hurricane-related highway improvements.
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Method

A. Determine Need: highway segments with
a large need for evacuation improvement

B. Identify Projects: projects that would
improve evacuation on needy segments

C. Calculate Cost Effectiveness: for these
projects calculate “bang-for-the-buck”
(vs. B/C ratio)
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A. Determination of Need

e Clearance times on “31 Critical Roadway Segments”:
— Hours that a queue will exist at subject chokepoint

Hurricane Evacuation Study Transportation Analysis, Commonwealth of Virginia Coastal Jurisdictions

CLEARANCE TIMES

Phase 1 Jurisdictions

York - Poquoson - Hampton - Hewport lews - Portsmouth - Chesapeake - Horfolk - Virginia Beach - Isle of Wight - Suffolk - Surry
Times with Heavy Background Traffic

— Source:
e Abbreviated Transportation Model

R7 |VA Beh expwy wh eastof 164 44 43 65 74 50 87 145 124 15 124

. . . . R8 |Hampton Roads Bridge Tunnel - Narfolk to Hampton 6.9 79 127 143 25 23.2 37.0 388 37.0 38.8

R9  [I-64 nb through Yark County 1.2 125 200 20 309 331 3.7 56.0 53.7 56.0

(ATM ) Of V’rgln’a Hurrlcane R10 (164 wh cast of US 58/US 460 47 50 78 83 130 135 207 22 207 22
11 [-264 wb east of US 58/US 460 55 59 107 1.4 158 16.5 2.4 2.2 2.4 2.2

. R12 |US 68 northen Bypass around Suffolk 8.7 96 197 214 343 368 56.9 585 56.9 58.5
Evacuatlon Stud 13 [US 60 nb along 1-64 {out thru York Co.) 50 53 69 74 92 97 138 43 138 143
y R14 VA 168 south of 164 44 45 49 5.0 34 8.6 9.5 9.7 9.5 9.7

N1 |64 between 1-664 and W Mercury Biva 8.2 [ 18 127 174 18.3 245 254 245 2.4

N2 [I-64 between Hampton Roads Center Pkwy and J Clyde Morris Bl 8.4 39 123 134 178 186 266 274 266 274

VDE M USACE FE MA M a 2008 N3 [I-64 between Colonial Hational Pkwy and Merrimac Trail 12 123 180 19.7 263 28.0 404 423 04| a3
) y N4 |Mercury Bivd between Fox Hill Rd and Lasalle Ave 10.3 104 152 16.3 156 16.7 16.6 167 16.6 16.7

N5 [ Clyde Morris Bivd/GW Memorial Hwy between 164 and Victory BI|  12.5 134 175 183 29 248 340 349 340 349

[ Hill Rd between Woodland Rd and Mercury Bivd 1.8 1.9 163 16.4 164 16.5 17.2 7.3 17.2 17.3

51 (154 between W Bay Ave and 1564 7T 5.8 125 144 204 224 364 315 364 375

57 (164 between 1-464 and G W Hwy 63 64 74 75 187 1838 208 209 208 209

53 [I-264 between 1464 and Effingham St 6.4 7.2 95 10.7 238 2.1 403 ani 03|

54 |[Park Ave between Princess Anne Rd and Brambleton 72 8.2 8.7 10.1 16.2 7.7 326 343 326 33

S5 _[450/Monticello between E Brambleton Ave and I-264 73 30 99 1.0 %6 77 328 340 328 340

56 |[Dam Neck Rd between General Booth Bivd and 410 5.3 58 6.3 6.3 14 14 12.3 123 123 123

57 [Northampton Bivd at 164 55 56 55 58 60 6.2 5.9 71 69 71

w4 _[Holland RAIUS 53 between Bivd and Godwin Blvd 57 73 134 143 300 3038 E) 35 #8] 439

W2 |[460 between US 58 Holland Rd and US 268/C Hwy 6.9 74 125 13.2 42 248 36.6 373 366 373

w3 [us+ BIvd between US 65 and Nansemand Pkwy 47 52 100 10.8 300 30.8 376 384 376 38.4

w4 [Constance RoadiUs 13 between Wilroy Road and US 460iMain St 50 55 128 136 334 343 412 421 42| 424

Times wilh Heavy Background Traffic
Catz | Cat3 | Cat3 | Catd | Catd | CatX

low oc
164 Kormal Lanes from Hampton Roads Bridge Tunnel to Richmond I ) i 233 33.4 355 53.0 50.5 55.0

164 Contra Flow from Hampton Roads Bridge Tunnel to Richmond 72 84 134 145 07 224 362 377 362 77
Time Savings from Normal Traffic Dperations 4.3 4.9 7.9 8.8 125 134 218 23 2.8 2.8
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B. Identification of Projects

e |dentified a project for each segment with
clearance time > 18 hours

— Exceptions:
e segments covered by a committed highway project

e segments covered by a hurricane improvement project
already identified in this study

e Projects identified:

168/64/58 Southside Reversal

Evacuation Timing Plans for US 17 Signals

HRBT Build-8 Alternative

I-64 Peninsula Widening

US 58 Widening (6 lanes from Holland Rd to I-95)

s Wwh e

Note: Some projects had already been proposed by others,
TERTPO but some projects we had to conceive.



1. 168/64/58 Southside Reversal

lane ramgp, exit sposd v
5-45 mph

s

M ormal 164 EB e .
affic, 2 Lanes ;

Reversal ends on Suffolk Bypass
west of US 460 exit.



2. Evac. Timing Plans for US 17 Signals

- A Q . o e
ol oy 3 .
“y = Py g 3 (539) (Ba0]
(&01) %, = % £ o e,
2 ) E 5 $ A qorial Hy— (198)
3 s Z .'rif. - Y .u:‘-‘\? ey
* Newport News- S ' ®
G B i, () Mathews 843) (7
f—p‘”@ 0 Clay D (544) ;,
— ° 3 508) ‘ r , r (B50) (614)  (813) ,.;— |
rom i- O YOr : @
fver (818) E:
‘ark e :
L]
3 si gna s i

e York County- e ;

601
(633 Mobjack o

(653)

. VTR —— ey

— [adaptive system]: D P B
. iamsburg D) {6a) : ( 5 AT

0 signals
3;- i:@' Yorktown
* Gloucester- e PN %
& Seaford
['_F:E_l Lee Hall @ r'ﬁ_‘.
. B (%) G0) (&20)
— from York CL to Fiddlers ... = 0 ..
G R d . i Newport News o Iﬁ;ﬁsﬂfﬁg}inﬂa&l‘l
) o (@' i A fug
re e n L] 5 D?":E;gi . Denbigh -.7.% TR = (E_] Poquoson
° & i 5 . (s00]
16 signal

S I g n a S : (GD) (.:_:ZLJ Newport (i7z)

”)"\‘.;'6_ plews ; Hampton

c_o vads Center —‘@I
Total Project: Evacuation % romeo G ?
" ;‘ - [\EI ~entral
timing plans for 19 signals




Remaining Projects: Lane Additions

3. HRBT Build-8 Alternative: S5B

— 12 miles including doubling existing bridge-tunnel

4. 1-64 Peninsula Widening: S3B

— 54 miles adding 1 or 2 lanes in each direction

5. US 58 Widening: S1B

— 55 miles adding 1 lane in each direction



C. Calculation of Cost Effectiveness

Cost Effectiveness = Cost / Effect

— Cost: construction cost estimates
e prepared by VDOT

— Effect: delay savings (vehicle hours)
e calculated by HRTPO staff




Results

$20,000

$18,569

$18,000

$16,000

$14,000

$11,697

$12,000

$10,000 $9,719

$8,000

Cost per Evacuation Delay Hour Saved

$6,000

$4,000

$2,000

$17 $0.31

S0 T T

168/64/58 Southside Evacuation Timing Plans for ~ HRBT Build-8 Alternative  |-64 Peninsula Widening (Alt ~ US 58 Widening (6 lanes
Reversal US 17 Signals (DEIS) 2B, DEIS, mm254 to mm200) from Holland Rd to I1-95)
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Recommendation

e Given the high cost effectiveness of:
1. 168/64/58 Southside Reversal and
2. Evacuation Timing Plans for US 17 Signals,

— staff recommends that the HRTPO Board and
VDOT consider funding these two projects.
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Electronic Copy of Study

 The study can be found on www.hrtpo.org
— Click “Reports & Data”

e Click “Technical Reports”

— Click Prioritizing Highway Projects for Improvement of Evacuation
(T-14-01, HRTPO, March 2014)
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http://www.hrtpo.org/

	Using Cost-Effectiveness to �Prioritize Highway Projects for Improvement of Evacuation
	Panel Synopsis
	Impetus for 2014 HRTPO Study
	Purpose of Study
	Method
	A. Determination of Need
	B. Identification of Projects
	1. 168/64/58 Southside Reversal
	2. Evac. Timing Plans for US 17 Signals 
	Remaining Projects: Lane Additions
	C. Calculation of Cost Effectiveness
	Results
	Recommendation
	Electronic Copy of Study

