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The Challenges and Successes
of EVs In a Vanpool Fleet
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April 30, 2014
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King County Metro

Rideshare Operations

Commuter Van Program

Largest publicly owned and operated commuter
van program in the nation since 1979

Mandated to recover 100% capital & operating
costs through customer fares

1387 vehicles In revenue service

5-15 people sharing the commute beginning
and/or ending in King Co. w/ volunteer drivers
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In 2011 the first all-electric vehicles were

Introduced Into the fleet.

2013 Nissan LEAFS: 5

| metrogamﬁ\

LL ELECTRIC | ZERD EMISSI 'i]r‘l
w-’-——m|
R JRWES -

King County

METRO We'll Get You There.



A LEAF costs $14K more...
Andit's net avan...
Hewidid

Partnerships

Branding

Life Cycle Cost Analysis
Greening the Fleet
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Partnerships

Seattlr_—_z Children’s

Am g en amazoncom
Ar_nazon Microsoft
Microsoft

...And more

YN Western WA
CLEAN
CITIES

Clean Cities of Western Washington
City of Seattle
Combined RFP for EV Charging Stations

(@‘“T‘)City of Seattle
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Branding

5 passenger limit
60 RTM maximum
Interested in trailblazing

IE King County

METRO We'll Get You There.



Life Cycle Cost Analysis

Even with conservative gas prices of
$3.60/gal over 7 years, in NPV the
Ownership CPM is 8 cents less than the
Dodge Caravan and shows an approximate
$6K lifetime savings

(Rideshare Operations explored CNG and
Propane fueled vehicles but the increased
capital cost/conversion didn’t pencil out)
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GreenHouse Gas Savings

In 2013 program saved 232 metric tons of tailpipe
emissions and over 10,000 gallons of fuel over

traditional gas-powered vanpools.
(Comparing LEAF against average fuel economy of 21.6 mpg)

King County
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The Challenges

netropool
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Charging Stations
Employer partners

« Employee policy (fees, reserved parking, etc.)
At-nome charging not sanctioned and is drlver S

responsibility.
Issues with some charging stations

eroded driver confidence. ELECTRIC
VEHICLE |
CHARGING |
STAZION J
Vi L
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order meter reading

The Battery
e Battery Life?

« Annual Inspection required
 Performed at dealership
 |Inadequate data sharing

IE King County
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The Successes!

KING COUNTY METRO'S ELECTRIC VEHICLE
PROGRAM: A COST-SAVINGS SUCCESS!

King County Metro Rideshare Operations, based in support the metropool vehicles. In many cases, the

Seattle, manages the largest publicly owned and employers cover the cost of electricity as part of their

operated commuter van program in the nation, commitment to the project. Western Washington
widing vans (and now electric vehicles) and Clean Cities supported the program with six ARRA

Summer 2013 Fuel Fix magazine
(http://www.fuelsfix.com/ezines/FuelsFix_Smrl3 Final.pdf, pg 30)
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Everyone Has an Opinion

Demand

Assessment & Survey

Like Least?

Compact size
Range limitations

Wi

It’s Green
Drivability
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And the Moral of the Story Is...
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A Definite Success

Higher Capital Cost offset by absence of
fuel costs and GHG savings, resulting in

IE King County

METRO We'll Get You There.



What’s Next?

_ ZE ISSIONS
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The Creme de la Creme...
An EV minivan?

6-passenger 100% electric van
United States testing in 2014
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Questions Remaining

Battery Life

Maintenance

Salvage value?

Longer than 7 year life cycle?
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3 Caravan SE
Capital Roswaue|muu-m Waimt Cost AvaMies | Ava0p | OpCosi] Avglite | Ownership Annual  Costin
Yoar Costs* e Costs r bile Traveiod | Costs o | Cycio Cost | Cost por hio | Discount Rate Costs  $2013
I 5 zigss|s (@ 439 < 10.080 |5 2696 il 3.036 0s 5 24561
14 554 5 10,080 |5 2913 EL 8,148 15 5 272
15 302 04 10,080 |'§ 2571 2 1,720 25 5 2246
1220 iz 10,00 |5 3592 3 1612 38 s 2832
1375 i 10.080 |'S 3,863 3 3.200 4s 5 2847
1633 15 10.080 S 309205 0.4 1.082 55 5 2845
599 0 10,080 |'§ 8257 | 5 03: 5574 |8 6% $ (3.943)
aia3e Vakss based on WADA val EH 70,560 522834
ccessory expenses oot mciided 7 Year Lifecycle Costin $2013 $ 1301

iased oa 18 mog & average
g Costs based o

per pat

Genarsl Hissan Assamption:

3sumes o recovery of dealer tax credt

2013 Dodge GC 2013 Nissan LEAF
$ 35574  $ 25,752
$ 050 $ 0.36

Estimated 7-Year TCO
Ownership CPM

NPV $2013
Estimated 7-Year TCO
Owership CPM

34311 %
0.49 $
Savings $
$

28,732
0.41

(5,579)
(0.08)

»

GHG Reduced (metric tons) Tailpipe Only 232.2

METROPOOL January | February | March April May

Average Riders Per Vehicle 49 49| 43 5.0] 49 We” to Wheels 265.4
Metropool Miles Traveled 13357] 13507] 14475] 14235 16020

Total Prior Mode VMT* 42059| 428200 45583 46071] sosis| 4403s| a4so19| asez0|  s60es| 47.407] siier| sosos 553,886)
VMT Reduced 28,702 29,213 31,108 31,636 34,490 30,238 30,227 29,780/ 31,634 32,427 35,149 34,614 379,218
Prior Mede Gas Consumption (gal)”® 1,847 1,982 2,110 2,133 2,339 2,039 2,038 2,019 2,133/ 2,199 2,370 2,334 25,643
Metropool Gas Consumation (gal) o [ o 0| o o 0 o g 0 o o q
Gallons Ges Saved 1,947|  1982) 2110 2133 2338|2039 2038 2,019 2133 2199 2370 2,334 25,643}
‘GHG CALCULATIONS: TAILPIPE EMISSIONS ONLY

Prior Mode - GHG {metric tons) 17.6] 18.0) 191 193] 185, 1835 183 153 199 215 2522
Metropool - GHG (metric tons) 0.0| 00| 00| 0.0| 00| 0.0 0.0 0.0 00 00| o9
GHG reduced (metric Tons)* 17.8| 18.0] 19.1] 19,3} 212 185 18,5/ 18.3] 19.3 19.9 215 211 232.2]
GHG reduced (ibs) T " 3s875| 39579 42132 a2583| a6e0a| ao701] aoess| aoss|  azsso| asso1] azsn2 511,952
‘GHG CALCULATIONS: WELL TO WHEELS EMISSIONS.

Prior Mode - GHG {metric tons)* ws| msl s B e | B D) 2835
Metropool - GHG (metric tons) 14 14 15 15 14 14 15 16 17 180}
GHG reduced (metric Tons] 04| a0s|  21s|  221|  za2|  ma| 2| 208 221|228 245  2a9] 2654
GHG reduced (Ibs)' aa,a13| 45,215| 48,13a| as69s| 53350 46542| ass525| 46,064 48,691| 50,158 53,279| 585,168

The Metropool fleet consists of 20 all-electric, zero-emissions, S-passenger Nissan LEAFs.

TAILPIPE EMISSIONS ONLY determines the GHG emissions frem the vehicle itself, rather than upstream emissions

WELL TO WHEELS EMISSIONS determines the GHG emissions of fuel from production, to delivery, to use in the vehicie. Calcuiations are based on the Argonne National Laboratory's GREET
model, a5 recommended by Scott DeWees, Project Manager, Western Washington Clean Cities Coalition.

0638324364 * Prior mode |ight duty vehicle trips per average person recruited (based on 2010 KCMRO commuter van entry survey data)

216 *Fuel economy light duty vehicles 21.6 mpg (http://www.epa gov/cleanenergy/energy-resources/refs html) FWHA 2012

0.00892 “Carbon Dioxide (CO2) emitted per gallon of gasoline burned in metric tons (hitp://www.epa.gov/cleanenergy/energy-resources/refs html)
0385 *pasgenger vehicles ratio to convert CO; to GHG emissions (COze). (httpy//www.epa gov/cleanenergy/energy-resources/refs.html) EPA 2012

2204623 '

Factor to convert between metric tons and pounds

2437 Eys average pounds of GHG per gallon of gasoline, well-to-wheel (11056 grams/gal * 0.0022046226218488 |bs/gram) (US GREET 2012 model)
0.819 ® pounds of GHG per kWh Northwest Region (eGRID2012, version 1.0)
3.6 ' Average miles per kWh. (Based on averaging Nissan's claim of 4.1 miles/kWH and the EPA's claim of 3.0 miles/kWh)
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7 Year Litecycle Costin $2013

#urg LitaCycie Cost . NPV 7%
7Yt Total
5 287312
§ I
$ _[5579)

LEAF
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7 ¥t Total
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Savings
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Hear 1t First Hand:



https://www.youtube.com/watch?v=YAjqtZLWga0&feature=em-share_video_user

things about it and metropool' It's such afun
car to drive. We wanted to create a metropool
to have the positive impact of taking multiple
cars off the road and switch to the zero-
emission LEAF, but now that we are driving It,
we love it for so many more reasons."

Joanne D — SW Seattle to Fairmont Olympic Hotel
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Department of Transportation

Metro Transit Division
Rideshare Operations

206-477-3946
cindy.hudson@kingcounty.gov
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