Game of Heat Adaptation Cost Estimate References

# Strategy Cost Estimate Source Notes (when applicable)
Physica.l PHI |Solar / Wind Farms $500,.090 per acre of so.lar ) Sovlar: http://innovativesoIarfarms.com/solar-farm-cvost-per-a:cre/
Strategies $3 million per 2 MW wind turbine Wind: http://www.windustry.org/how_much_do_wind_turbines_cost
n=8 PH2 |Weatherization $100,000 AECOM costing expert advice City of Raleigh data, average per building with envelope improvements
50,000 per 10,000 linear foot of two R .
PH3 |Paint rails white $ P . N AECOM costing expert advice Cost includes materials and labor for two tracks
(parallel) running rails
. " https://www.solarpowerauthority.com/how-much-does-it-cost-to-install-solar-on-an-average-us-
36,000 for a 5SkW system includin, .
PH4 |Solar PV and storage $t 4 B house/ Average cost for storage from range in source
storage https://www.energysage.com/solar/solar-energy-storage/what-do-solar-batteries-cost,
PH5 |Diesel generators $20,000 per commercial generator https://priceithere.com/commercial-generator-prices, Average cost of commercial generator
PH6 |UHI sensors $2,000 per sensor http://www.craterlakeinstitute.com/online-library/climate/appg.htm per station installation and training with up to $2,000/year for maintenance
https://www.theparkcatalog.com/flat-roof-2-opening-smoking-bus-shelter-with-
PH7 |Add shade to destinations $6,000 per structure s:// N ‘eparkeato’og / 2 £ 5 -
bench?gclid=EAlalQobChMI4vGRounJ3AIVIvhkChl EwaSEAYYBIABEglufD BwE
https://www.epa.gov/sites/production/files/2015- Cisterns range in price depending on the material, size, and shape but costs are typically between $1.50 and $3.00
PH8 |Rainwater harvesting $15,000 for 5,000 gallon cistern ps:// b -g / _/p /files/2015- & P! 3 P e i ) P o ) i ,y $ $
11/documents/rainharvesting.pdf per gallon of storage, with per gallon costs generally decreasing with increasing tank size.
Design " N City of Mountain View, Municipal Operations Climate Action Plan -Appendix C N " o
L D1 Green design guidance $150,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BlobID=19517 Based on estimated cost of consultant to revise green building standards
— - . N City of Mountain View, Municipal Operations Climate Action Plan -Appendix C N " o
n=5 D2 Resilience design transit $150,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 Based on estimated cost of consultant to revise green building standards
City of Mountain View, Municipal Operations Climate Action Plan -Appendix C N N .
D3 Cool roof $15,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BlobID=19517 Based on estimated cost of staff time to develop a policy - 1/7 FTE of $100k employee total cost
" City of Mountain View, Municipal Operations Climate Action Plan -Appendix C N N :
D4 Cool pavement requirement $15,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 Based on estimated of cost of staff time to develop a policy - 1/7 FTE of $100k employee total cost
City of Mountain View, Municipal Operations Climate Action Plan -Appendix C . . .
D5 New development runoff $15,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 Based on estimated of cost of staff time to develop a policy - 1/7 FTE of $100k employee total cost
Budget Heat evaluation criteria in capital F ¢ Climate Action Pl 611 “Very Low” <$10,000, AECOM expertise bumped up a bit.
B B1 ) P $15,000 remont tlimate Action Plan - page b-1+. " . Including a provision in contracts. Decided to increase it slightly based off of internal team recommendation of
Process planning process https://fremont.gov/DocumentCenter/View/19837/Climate-Action-Plan X X X
likelv increased staff time to comnlete
5 5 ) ) "Very Low” <$10,000, AECOM expertise bumped up a bit.
n=2 gy |Monitorcity fundsspenton $15,000 Fremont Climate Action Plan - page 6-11 Including a provision in contracts. Decided to increase it slightly based off of internal team recommendation of
. response to heat ’ https://fremont.gov/DocumentCenter/View/19837/Climate-Action-Plan N clu ,I g a provisio I‘ contracts. Decided to increase it slightly based off of internal team reco endation o
likely increased staff time to complete.
N nealthyl ’ Financing San Francisco’s Urban Forest, 2012
. $700,000 Hpss//healthyplacesindex.orgfwp- . Average for 1,000 calculated from the costs for 5,000 trees in report - Planting cost = $4.5M-$4.7M; Average of
Programs PR1 |Tree planting content/uploads/2018/02/san_francisco_cost_benefits comprehensive_municipal street tree pro L .
per 1,000 trees ram.pdf $4.6M/5,000 trees = $920/tree. Original estimate was $900,000/1,000 trees; USDN Requested lower cost so
changed to $700,000/1,000 trees
PR2 |Community Resilience Hubs $287,000 [USDN requested $287,000 -- no citation provided ]
https://www.cleanitsupply.com/p-75494/crystal-geyser-alpine-spring-water-169-0z-24-bottles-84-
cases-
cgw24514:aspx?:tmis:urce:google&utmimedium:cse&utmiterm:CGWZAS14&gc|'\d:EAlalQobCh Based on price estimates of:
) MI0u3Zs0jJ3AIVha_sC 1VRQ0pEAQVA.SABEgKLUF.’D,BWE Water bottle purchases on a pallet: 2016 bottles for $325 = ~$0.20 cents/bottle. 10,000 bottles= $2,000
n=14 PR3 |Transit passenger program $200,000 https://www.google.com/aclk?sa=|&ai=DChcSEwirg5_76MncAhUHu- Water fountains = $400 per unit, 30=$12,000
WKHVU3CAUYABAIGgJwag&sig=AOD64_042DgovmTprSFfGreeBBjrHtaBSQ&ctype=58q=8&ved=0ahu | \\ o' ountains = >400 perunit, 30=>12,
KEwjV4pr76MncAhWC7Z8KHcPSDgsQww8lLg&adurl= Shading structure = $6,000 unit, 30 = $180,000
https://www.theparkcatalog.com/flat-roof-2-opening-smoking-bus-shelter-with-
bench?gclid=EAlalQobChMI4vGRounJ3AIVIvhkCh1 EwaSEAYYBIABEglJufD BwE
PR4 |Microgrid feasibility study $100,000 [USDN requested $100,000]
Derived from information from PPT and previously established costs above:
http://h20-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf Staffing - Flush Program Coordinator, Flushing Crew (Crew leader, utility worker), Routining Crew (Crew leader,
utility crew) - 5 people full time for estimated 5 days a year following low pressure events. $50,000 a piece -
City of Mountain View, Municipal Operations Climate Action Plan -Appendix C ~$190/day = $4,750
PR5 |Flush WTP distribution system 75,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 ! .
t4 $ psifl 80/ / / P Program Development - $10,000 (based on other establishment costs above)
Heat Watch/Warning Systems Save Lives (American Meteorological Society, 2004) City Notification - Awareness - $40,000 (based on energy response awareness program above)
http://www1.udel.edu/SynClim/BAMS_Ebi_Kalkstein.pdf Cost of running flushing equipment/processing water/etc not included, as estimates were not available.
City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program
E 4
BRERN| Energy demand response program - (340,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 per vear - 1/4 FTE of $100k emplovee total cost
. . Fremont Climate Action Plan - page 3-17 N . N . TS
1 .
PR7 |Cool roof incentive program $15,000 https://fremont.gov/DocumentCenter/View/19837/Climate-Action-Plan to provide support and incentives to increase energy efficiencies; average of range
PRS Heat-related illness educational $30,000 City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program

program

https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517

per year - 1/3 FTE of $100k employee total cost



https://www.solarpowerauthority.com/how-much-does-it-cost-to-install-solar-on-an-average-us-house/
https://www.solarpowerauthority.com/how-much-does-it-cost-to-install-solar-on-an-average-us-house/
https://www.solarpowerauthority.com/how-much-does-it-cost-to-install-solar-on-an-average-us-house/
https://priceithere.com/commercial-generator-prices/
http://www.craterlakeinstitute.com/online-library/climate/appg.htm
https://www.epa.gov/sites/production/files/2015-11/documents/rainharvesting.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/rainharvesting.pdf
https://healthyplacesindex.org/wp-content/uploads/2018/02/san_francisco_cost_benefits_comprehensive_municipal_street_tree_program.pdf
https://healthyplacesindex.org/wp-content/uploads/2018/02/san_francisco_cost_benefits_comprehensive_municipal_street_tree_program.pdf
https://healthyplacesindex.org/wp-content/uploads/2018/02/san_francisco_cost_benefits_comprehensive_municipal_street_tree_program.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf
http://h2o-model.com/wp-content/uploads/2012/03/1_UDF_Presentation.pdf

City of Mountain View, Municipal Operations Climate Action Plan -Appendix C

Based on estimate of cost of staff time to develop and implement an employee information/education program

PR9 |Green job training program $30,000 hitps://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 per year - 1/3 FTE of $100k enfployee total cost. All othel;tralmng costs would be subsidized by the solar power
company. onlv expenses are time for emplovee to organize and run program
. . City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program
PR10 |Heat-related illness training $20,000 https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BlobID=19517 per vear - 1/5 FTE of $100k employee total cost
PR11 |Residential weatherization $30,000 [USDN requested $30,000 - no citation provided]
. Heat Watch/Warning Systems Save Lives (American Meteorological Society, 2004) N .
PR12 |Heat wave alert $10,000 to establish http://www1udel.edu/SynClim/BAMS Ebi Kalkstein pdf Establishment cost sourced from resource below, doubled for potential cost of software
" CDC Cooling Centers Document . _ . ”
PR13 |Cooling centers $10,000 https://www.cdc.gov/climateandhealth/docs/UseOfCoolingCenters.pdf Cost of additional staff labor, fuel, and bottled water = “Relatively low-cost’
City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program
PR14 |Write a grant proposal $10,000 Y o P N p N PP P P ploy / prog
https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 per year - 1/10 FTE of $100k employee total cost
" N N City of Mountain View, Municipal Operations Climate Action Plan -Appendix C N . -
PL1 Climate Action /Adaptation Plan $200,000 https.//www.mountainview.gov/civicax/filebank/blobdload aspx?BloblD=19517 Based on estimated cost of consultant to revise green building standards
. S City of Mountain View, Municipal Operations Climate Action Plan -A| dix C Based on estimated cost of consultant to revise green building standards. Decided as an internal team that would
PL2 |Heat risk in hazard mitigation plan [$100,000 tty ot Mountain Hiew, Municlpa) Iperations imate Action Plan -Appendix . 8 e
https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 be a lower cost project for a consultant to complete.
Plannin P13 Health & Safety requirements for $10,000 City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program
2 g heat ! https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 per vear - 1/10 FTE of $100k employee total cost
PLa |Green streets into plans $10,000 City of Mountain Viem./, Municipal Q?eratigns Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program
https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517 per year - 1/10 FTE of $100k employee total cost
n=a PL5  |Nutrient management plan $10,000 City of Mountain View, Municipal Operations Climate Action Plan -Appendix C Based on estimate of cost of staff time to develop and implement an employee information/education program

https://www.mountainview.gov/civicax/filebank/blobdload.aspx?BloblD=19517

per year - 1/10 FTE of $100k employee total cost

Note: All costs provided are estimates developed for the purpose of the game only. Where possible, they are derived from reports and case studies. They are illustrative only, and will vary greatly depending on location, exact design of strategy, permitting requirements, construction costs, and vulnerability of the

asset (among other variables).



