
Honorable Members or the Cambridge City Counci l 

City Hall 

795 Massachusetts Ave. 
Cambridge, MA 02139 

April S, 20 18 

10lB APR - 5 PH I: 31 

QFFlC: CF Ii:, CIT! CL Em: 
CAHBcID'E. 11~35ACIIU,En, 

Dear Mayor McGovern, Vice Mayor Devereux, and Counci lors Carlone, Kelley, Mallon, 

Siddiqui, Simmons, Toomey and Zondervan: 

Attached is a citizens' zoning petition that aims to balance the future health and safety impacts of 

climate change and sea level ri se against the current concerns ofafTordabil ity, livability, 

resil iency and social equi ty, whi le also trying to preserve the quality and character of our great 

city. We believe it makes sense to move forward with a sensible set of requirements representing 

we ll accepted best practices. This petition achieves lnat goa\. 

The petiti on proposes the creation ofa new Section 22.80-Green Factor to address community 

health and safety c itywide in light of extreme heat and to improve open space, infrastructure, and 

storm water management. It will also expand the app licable zoning req ui rements within the 

existing Section 20.70-Floodplain Overlay District of the Cambridge Zoning Ordinance. These 

changes are primarily rocused on preparing for future climate impacts and on improving overall 

cl imate resiliency and community health and safety within the District. 

Thank yo u for your consideration. We look forward to discussing this important matter. 



Zoning Amendments for a Flood and Heat Resilient Cambridge 

STATEMENT OF FACTS 

• Whereas climate change is real, and the impacts of climate change, including rising temperatures, more frequent and 
powerful storms, and rapid sea kvel rise, arc increasing quickly, and these impacts present a significant threat, both 
glubally and local I) across uur entire City: and 

.. \Vhereas Part 2 of the recently released Cambridge Climate Change Vulnerability Assessment clearly states that "the 
Alewije-Fresh Pond area is at i2!reatest risk of storm surge flooding by 2070" and, further, tbat future "storm surge 
nooding, particularly in the Alewife-Fresh Pond area. will pose risks to populations. buildings, and infrastructure:" and 

.. Whereas $5.6 billion worth of property, and 94.6% of all new Alewife residential units built since 2004, arc located 
within the FEMA I OO-vear 01' 500-year Iloodplains; and 

.. Whereas in 2005, 67% or Cambridge's land area \\85 made up of impervious surfaces, and due to heat island effects, 
completely impervious surfuces arc up to lolA degrees Fahrenheit (8 degrees Celsius) hotter than completelv permeable 
surfaces; and 

• Whereas onsitc capture and containment of storm water in green inlrastrueturc is preferable to the rapid and 
unmanaged discharge of stonn water to nearby wnter bodies via concrete tanks and pipes: and 

.. Whereas adegume oenneablc open space h[L~ been proven to increase flood storage capacity, moderate storm water 
discharges. enhance groundwater replenishment, improve overall \",ater qunlity, allow roum for mature trees, and 
pl'Ovidc important social and community benelits; and 

• Whcreas increased tree c<lnopy eovel'al!e provides reduced heat eCtccts, lowers energy costs associated with cooling, 
enhances air quality, sequesters carbon. improves mental health and quality of life. reduces roadway maintenance 
costs, and aids significantly in storm watcr capture and dispersal; and 

• Wherl:as an adcquate understanding oj' pasl and present soil & water contamination and of current hydrological 
conditions is essential to public health when developing arc<ls built on top of Jilled wetlands: and 

.. Whereas reduced parking ratios may encourage transit-oriented development, reduce housing construction costs, amI 
increase the amount ofland available for open space: and 

.. Whereas adequate site and huilding access is essential at all limes, but especially during severe storms and other times 
of emergency; and 

.. Whereas it is imperative that adequate backup svstems exist to protect the safety of residents and workers during times 
oJ'emergency, and that mcchanical equipment and utilities are pl"Otectcd JI'om damagc by storm water: and 

• Whereas grounti noor ~paces should not include residential uses, in order to beller ensure protection from present and 
future Ilood waters; and 

.. Whereas appropriate elllel'!!:cnev prcpan.'i.incss planning is considered a High Pl'iority recommendation by the Envision 
Cambridge planning team. and life-supporting Critical Facilities require specialized resiliency planning to ensure the 
continucd openltion of and access to such lacilitie~ during times of need: and 

.. Whereas the City has a moral and limmcial interest in ensul'in!o( that buildin!!s huilt todav remain safe and maintain their 
value lor I!enerations to come. and that to continue to offer quality services the City must protect its tax base in both 
the short and the long term. 

Now therefore, we the Undersigned r(>spectfuUy petition the honorable City Council of the City of Camhridge to 
hereb~' amend Section 20.70-I<'Iood Plain Overlay District of the Cambridge Zoning Ordinance as italicized and 
highlighted in ~'ellow below: 
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FLOOD PI.AIN OVERLAY DISTRICT 

Pllrpo~e. It is the purpuse of this Section 20.70 Ie pl'otecllhe health, saiety. and generallVelfare. to protect 
human life and propeny from the h,llards of p<,riadh.: flooding, to preserve the natural flood control 
characteristics. and the flood storage capacity oftbe tlood plain, to preserve and maintain the ground water 
recharge areas within the flood plain. and to provide n mechanism for a comprehensive review of 
development in the Flood Plain Overlay District amI the design and location of flood water retention systems 
and their relationship to other surrounding develorn'cnl. 

Establislimelltalld Scope. There is hereby cSlablishcd" Flood Plain Overlay District which shall be governed 
by the regulations speciJied in lhi~ Seclion 20.70. The Flood Plain Overlay District includes all ~flood 
hazurd areas designated as Zones .'\., AE. alld X (Shaded) on the Middlesex County Flood Insurance Rate 
Maps (FIRlvIs)issucd by the Fcdcral Emergency Management Agency (FEMA) for the administration of the 
National Flood Insurance Program. The map pancls of the Middlesex County FIRMs that are wholly or 
partially within the City of Cambridge are panel numbers 25017(0418£, 25017C041%, 25017C0438E. 
25017C0557E, 25017C0576E, 25017(,0577E dated June 4, 2010. The exact boundaries orth!: District arc 
defined by the special jlr/od hazal'd area alld moderate flood huwrd area. which are the areas suhject to 
floodlllg by rhe 1% and 0.2% UllJllfai chalICe flood, resoectively, also known as rhe "100-year flood" or 
"base flood" (Special Flood Hazard are,1) (mr! "jOG-year .flood. " respectively. shown on the FIRMs and 
iillthcr defined by the Middlcs;!x County nocd Jl1'>urancc Study (FIS) report dated June 4. 2010. The FIRM 
and F1S repons nrc inc()rpor"t~d hc:'~il1 by rdCrcn(:.:~ rmd ar,~ un file \\':th the City Clerk. Inspeclional Services 
Department. Depanrnc:nt of Publi .. \V0rks. COilln1U,lity Developr"er,t Depm1ment and Conservation 
Commission. 

The Flood Plalll Overlay District shell 1I1.'iO include within its boundaries the areas idemijied by either rhe 
2015 Climate Change l'ulnerabililY AHessmelll Parr I Repor[ or the 2017 Climate Change VlIlllerability 
Assessment Part 2 Report as slIbjectlO floodillg by rhe 1% (1.lIl1ual chalice flood jar precipitatioll evellts, or 
the 0.2% anllual chalice jloodjor storm surge al/d sea lel'el rise events, respective/yo 

Applicability. No stnJc:ture or hu;lding ~ball be erected. construcicd, expanded, subslantially improved, or 
moved and no curth or other matcrials skill be dumped, tilled. excavated, transferred or otherwise altered in 
the Flood Plain Ovcrlay District unkss a ~peci::tl pennit is granted by the Planning 130ard. Where the 
provisiolls oj this Section conflict with tlwse jO/md c!SClt'h'cl'e in this Ordinance. the provisiollf of this Sectioll 
shall apply. 

A special permit shall not b..: rel!uin!d fiw any activity detailed in 20.73 above on individual lots containing 
unc. tv.o. or lhree f,,-mil)' J\\ellings in e:,:stence a>: of J81y 5, 1982 or for Ihe d~molition of an exis~jng 

struclllre. Nevcnheless all other reqllin:ments of this S,~clion 20.70 (and especially those criterion detailed in 
Subsection 20.75) shall be met as applicable. 

Procedure. Application lor a 5prxiai permit sh,,11 01; made 011 a 101'111 prescribed by the Hoard. In addition to 
the in!(lrmation requin::d for the 5ublJ1ittai. tht; <Ij)pli..:(tnt shall abo prescnl the following: 
1. A detailed landscape plan drnwn 10 it ;;..:r.ic of one inch equals twenty (20) feet showing the elevation 

and de~ign of flood water I'cJenlior' ~} ~tCll1S as r':<.juir.:d by appli..:able law: 
2. Basc f1uod denllion d:lld, ",here the ou~e flood elevatioll is not rrovidedon the FIRM~ 
3. Certification rInd suppOri.:ng d"cumenlatil)n by a Ivlussachus..:tts registered profussiona! engineer 

demonstrating thai such ('ncroa.chmel'l Oflhc fioodwu) as specified above in Subsection 20.73 shall not 
result in any increase in flood levd5 (bring the oe':l'lwnce of1.he I OO.year flood; 

4, Such other technkal inlonnation as n~C-(;:S~:flfy 10 pcrmit thc Planning Board to make the findings 
required in Scctk'n 20.7S beh.\\· 

5. Description !)f lht status of the pn:pGS'dl. pms,lant to the reqllirem~nts of the Massachusetts Wetlands 
Protection Act. before the CUllIb;idge COllser\'luion Commission, including any Ordcr of Conditions or 
Determination ofAppiic(!biJit)' issued; <!nd 

6. Four (.1) copies o(ali i'pplicaliol1 i1HllC,iak 

Upon reel.:ipl orlh..: 3ppli..:B.tion and developmem plans, thc Planning 8on:'d shall transmit copies of the plans 
to the Conservation Commission r.nd the City Enginl:er. Within forty-live (45) days ofreccipt of the plans. 
the lOllS<:f'-.,ation Commission and the: City t.ngineer shall review said plans and submit their respective 
rcports and rc<;om!l,endatiollS (0 till.! Plhllr.,n£ BourG. Th" Planning Ooard shall not rcnder uny decision on an 
applieati;)J1 for a special permit for d,',:dc'pllic[]r in the Flood Plain Overlay District until said reports havc 
b(~cn received lind c(,r,~iderd <11' unti! the tiXly. iive \,'t5) Jay perioli has expired without the receipt of such 
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report, whichever is earlier. 

Special Notification Requiremenrs. 
Wherc in the application it is proposcd to alter Of [('"Iocllre 1I watercOllfse in a ri\\"!ri!1e situation, the Planning 
Board shall notif). in addition to those partics-in-intcrc31 required to be notified by Chapter 40A. all adjacent 
communities to the extent not required in Chapter 40A, the NFIP State Coordinator [Massaehusctts 
Department of Conservation and Recrcation. 251 Causeway Street. Suile, 600-700, Boslon, Massachusells 
02114-2104 (or any successor oOice)] aNi the Nf'JP Program Specialist [Federal Emergcncy Management 
Agency, Region!, 99 High Street, (,11' Hoor. Boston. lV!llSsachuselts 0211 0 (Ol' any successor officc)]. 

Criterio. The Planning Board shall grant a Spedal Permit fordevelopmcnl in the Flood Plain Overlay District 
if the Board fmds that such de\'elopment ha~ mel all or the following criteria in addition to other criteria 
specified in Section 10.43: 
1. No filling or other cncroachment shall be allowed in Zone A areas or in the Jloociway which would 

impair the ability of these Special Floed Ilazard Areas to earry anci discharge flood waters, except 
where such activity is fuily ofTse! by stream improvements such as. but not limited to, flood water 
retention system~ itS allowed by applicable law. 

2. Displacement of water I"t1:Cntion capacity at one localinn shall be replaced in equal volume at anothcr 
location on the same Jot, on an abutting lot in the same ownership. on a noncontiguous lot in the same 
ownership. or in accordance with tht: fo!!owing requirements. 

3. All flooJ witter retention syskms shall be suitably designed and lo.;aled gons nolto cause any nuisance. 
ha7<lrd. or ..ielril11ent 10 the occup .. ms of the site or abuttcrs. The Planning 80ard may require screening, 
or l&mbcaping of fh)od v,ater retention systems to create it safe. heal{hful, and pleasing environment. 

4. Th~ proposed use shu!1 comply in ail respects with the proyislon of the underlying zoning district, 
provisions or tIl\: SIal<=: Building Code. Wetlnnds Protection Act, and any othiOl" applicahle laws. 

5. Applicants for development in the Ale\\'ifi: area shall be familiar with area- specific and general cily
wide land use plans and policy objectives (e.g. Concord- Alewife Plan. A Report of the COl/cord Alewife 
Plmllllllg Study, November 2005; Toward a Sustainable FUl!Ire, Cambridge Growth Policy, 1993, 
Update, 2007; Section 19.30 - Urhan Design Objectives of this Zoning Ordinance) and shall 
demonstrate how their plan meets the spirit and intent of slich documents in conjUnction with the 
requirements of this Section 20.70 • Flood Plain Overlay District and Section 20.90 - Alewife Overlay 
Districts 1-6. 

6. The requirement of Section 20.74(3) has been met. 

7. Applicants Jor developmem shaff be familiar with and demonstrate compliance witlz the enviroll/lleuw{ 
aspects of area-specific and city-wide environmenlal and fand lI~e plans and policy objectives adopted 
by the City alld shall demonstrate how their plall meets the spirit and imen! 0/ all sllch documellts ill 
cOJ/junction with tile requirements oj this Section 20.70 - Flood Plain Overlay District. 

Applicants Jar del'e/(>pment subject to a Project Review Special Permit per Section 19.20 shall submit 
ill their plans per Section 20.74.1 a complete lisl oj reievaJlt environmenral objectives ill the 
enl'irol!mental and fmld lise plalls and policy oJ~iectil'es, and how their project complies with each 
relel'oJlt objectil'e or why the objective cannot be met by the project. The ConservatiolJ Commission 
and the City Engineer shaH submit ill ,lleir respective reports reviewing tile del'elopmelll plans, per 
Section 20.74.1. their ossessmelll oj mmpliallce with the objectives and make appropriate 
recommendations to tlte Planning Board. 

8. Applicantsfor development subject /0 a Project Rel'iew Special Permit per Section 19.20 shall submit 
in their plans per SeClion 20.74.1 thejollolVing documems: 
J. Site Hydrology Report detailing hydrological impacts on sllrrmmding properties 
2. Soil and Grollndwater Report on testing for potential comamillants 
3. Stormll'ater Piml consistellf with all MassDEP alld City oj Cambridge Stormwater Mal1agement 

Standards, Guide/ines, Gild Best MOIJagemelll Practices (8MP) as defined in the Massachusetts 
Starmwater Handbook and other resources. 

4. Emergency Plan as defined in SeCliofl 20.723 
5. Tree Study per Section 8.66 of tfle Cily oj Cambridge Code oj MUllicipal Ordinances, which shalf 

include a Tree Survey. a Tree Protection Plall. and, if applicable, a Mitigation Plan. 

9. Applicantsfor developmellt sh(~fI know and demonstrate compliance with the draft goals oj the Envision 
Cambridge master plallning process. illeluding: 
1, Improl'ing access to open space and nallIral amenities; 
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2. Reducing alld managillgJlood risk; 
3. Mitigatillg storm water runoff pollution and improl'ing the water quality oj the Alewife 

BrooklLittle Brook ~ystems; 
4. Mitigating the urban hear island effect. millimi:)ng heat vulnerability, plalllling jar outdoor 

thermal COI1!/ort, alld factoring in the effect oj rising temperallJres 011 building energy; 
5. Promoting social connecllOW, through wel/·designed public and publica!!y accessible spaces: and 
6. Encouraging creatio/! oj galhering spaces in conjunction withfu/ure private developmems. 

10. Applicants jar del'eiopment shall certify Ihat lhe jollowing building components shall be abore Ihe 
higIJes/500·year flood del'arion identified by the documents in Section 20.72: 
1. Lowest finishedfloor oj illlerior space; 
2. Critical mechanical alld wililY systems, ill partiCII{ar, those required to be operational as part oj 

the Emergency Plan. as well as allY intake or exhaust vents required jar their continued operation; 
,1. Adequate buildill!; accessiegressfor emergeIlC}' response during ajlood evellf: 
4. Storage oj hazardous (mdlor I'o/atile materials, including fuel in vehicles (per Section 20.720).

(lnd 
5. Afll/tilit\' shut·offs and dlsconnect~ to tlte building. 

Additional Special Pennit Criteria lor ;vlMD-3: In granting a special permit for a Registered Marijuana 
Dispensary in the :Y1MD·3 the Planning Board shall tind thatthe criteria in 10.705 are met as weI! as the 
criteria in 10.705.1. 
(a) Use Limltation~: I],,;: RMD facility shali be retail oilly v.ilh no cultivation activities on the site. 
(b) Siting: The RMD facility must he locmed either bdo\\' grade or above the street level at the second 

story or above and he appropriately shielded li'om the public view. 
(c) Size: The RMD facility size 5hf,!i be i.':.% than len thousand (10,000) squure feet and at lea~t seventy 

percent (70%) of the square tootage shall b..: used for patient services and the remainder shall be 
devoted to administrative support. storage and security. 

(d) Access to Public Transit: Arcas with access to pedestrian and public transportation would be preferred. 

Developmelll Reglllollolls jar II/obile homes. The followillg development regulations apply to the placement 
ofmobi!e homes within Special Flood Ilnzard Areas designatt!d aq Zone AE on the FIRM, in addition toolher 
requirements of this Section 20.70. All mobile homes shall provide that: 
1. Stands or kits are elevated Oil compacteci rill or on pilings so that the lowest floor of the mobile home 

will be at or above the bas..: flood bel: and 
2. Adequate stlrface drainage find a.'eess tor a hauler :Ire provided. 

The placemcnt of mobile hom'~s, excepI in an existinr mobile home park or mobile home subdivision, is 
prohibited in the Hoodway. 

Sefback Exemptions. An)' fcquir.:d flood water retention s)stems 0'< related facilities may be permitted to 
extend into rcquil'Gd yard ~etbacks ifde~med appropriale by the Planning Board, 

Setback Reqllirement5, NOhVit/is:andillg dimension setback reqllirenients jor the underlying base lOning 
distnct. (I minimum setback requirement of 25 feet shall be required 10 allow adequate space jor mature 
shade trees identiJied in Ifte Tree Stml...,. per Section 20.75.8. 

Emergency Repairs. The special permit l'equin;d in this Section 20.70 shall not apply to emergency repairs or 
projects necessary lor the protection of the health. !>ufety or welfare of the general public which are to be 
periolmed or which are ordered to be performed by a city agency, or the commonwealth, or a political 
subdi\'ision thereof: In no case shall any [Bing. dredging, excavating, or otherwise extend beyond the time 
necessary to abate the emergency. 

Any development activity requiring a special pcrmit Irum the Planning Board under other provisions ol-this 
ZOlling Ordinance shall incorporate the l'equirements or this Section 10.70 within the scope or that special 
pennit and shall not requircseparate applicat:on to th., Planning Goard. 

Open Space. 
1. Minimllm Open Space Area ."IraN be 110 !en filM jO% oj Gros~' Lot f1rea, 
2. When a lIew devdopmenr iy propMed for '.J parcf'! greater than or equal to one (J) acre. the applicant 

shall be required to submit {! NeighboriI(IOd Opell Spact Stud? to ht:!p frame alld jusfiJy the locatioll alld 
amenities of Of/'si/(' open ,pace~. 
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Permeable Open Space. 
1. Minimum Permeable Opell '3pace f.tfa shuif be 110 less Ihall 30% of II.e Gross Lot Area, 
2. Landscape desiglls shall provide us !Clrge 11 ,O{,filllC 0/ slmc/llral soil as possible. A 36-inch depth from 

bu;tdillg face to back of curb is prejerred, with l7 lIIinimUIIl standard of a 24-illc1l deep by 5-8 foot wide 
comifluous trellch parullel to Ihe wril. 

Tree CalloPY. 
I. Minimum Tree Canopy CO\'erage sh:di he 1'1.0 less Iltan 3U% of Gross Lot Area. 
2. Existing trees larger than 6" caliper DBI{ that a,~e to be removed shall require a tree hearing. 

Buddillg Access. 
Proposa!5 shall consider the illstallation oj elemted sidewalks, pathways, alld connecting structures to 
improve accessibilily Juring flood e\'el!ls. 

Freeboard. 
I. New cOIHtmctiOlJ and S:.hstallfia/unprol'cmem (if any slruclUre, including manufactured homes, shall 

have the lowesrf/oor ele-.'ated two (2)/1.'6 above the 5OD-year /food elevation. 
2. For Critical Facilities as defined ill Semon 2(J.721, new cunstructioll and substantial improllelllem oj 

any structure, including mamljacilifed homes, slm!! hOl'e the lo,rest floor elevated three (3) feet abol'e 
the jOn-year/lood eklY1ritm. 

3. For pllrposes of calelilalirig hllilding heights, all buildillg height measurements shall be taken jrom 
grade, or.fram the SOO-year Jlood e/el'miOIl, ,,'Ilidlc,'er is higher. 

4. Where th!' first jlour of e.ns/illp, buildil/gs is ioea/ed below the 500-year flood eleration, such 
stl'UClJ/r(;'s lIIay be raised abuve t/te SOO-year deration bY-rlgh! wilh the iSS/UlIICf' of a building permit 
by the Inspectionol Sen'ices Department, eren whcn sllch raising rcsults in a corresponding increase 
in height beyond maximum permitted dimensional rellt/iremel/IS, 

Flood Protection. 
1. For lIew construcTioll, all areas of the bui/dmg located below lhe 2U70 1% Jlood elevation shall be 

designed to recover from the 2070 J<7oflood erell/. 
2. New construction shall adhere /() the American Society 0/ Cil'il Engineers (ASCE) 24-14 Flood Resistant 

Design and Construe/ioll (ASCE 24-14) swndards below the 2070 /oO-yr /lood elevatioll, ineluding the 
use oj building materials thot maximize lise of lion-porous andlor illorganic materials alld will be mold 
alld mildew resistant. 

3. All residellIialunilS shall be loeared 011 the second floor or higher. 
4. Ceiling heights shall be 15' or greater 011 tfle grolllld,Roor. 
5. Oll·site backup energy gelleration alldlor energy STOrage shall be provided for all life safety systems 

(e.g .. porable waler, efcFators, liohring. vefllilafioll, heating, couling, etc,) 

Storm Waler, 
1. All projects Within the Flood Plain Overlay District, includillg street reconstruction, sewer, and 

drainage projects, ~'hall maximiz(' storm water absorption areas. 
2. All projects shall COliform to /lew storm water regulations al/d shall submit a storm water plan that 

demonstrates rhw water qualifY will IIOt be degraded by runoff. 
3. Because underground storage fanks have fixed I'oll!llles that CrlmlOt receiFe additional flood water ill 

flood el'ellts farger than accommodated by the desigll alld call1lot adapt 10 increased flooding ro/umes 
caused by changes in climate, at least 50% of the j'o{lIlne of compensalory flood water storage under 
Sectioll 20.75(2) shall be ill open space areas unobstructed vertically to the level of either a current 
0.2% probability per year flood el'elll or a jiltllre 1% probability per year flood event, whichever is 
highest, as desaibed in the most recently appro~'ed Climate Change Vulnerability Assessme/lf or 
supef5eding document. AllY fixed volume strUCfllrc used for rhe remaining compellsatOlY storage sholl 
be 50% larger thall the I'o/Ilme it is required to hold as required by Section 20.75(2) minus the 
compellsalOry mlume allocated TO opel! space regions. 

4. Where ollsile storm water delel1lioll is pmposed, the enclosed area shall be designed by a registered 
architect or engineer to allow for the efficient entry and exit of floodwaters without human 
intervention. A millimum oj 2 openings must be provided with a minimuIII net area of at least one 
square inch jor el'ery otle square foot of the enclosed area. The lowest part of the opening call be no 
more than 12 inches above the adjacent grade. 

5. Filling within the Special Flood Hazard Area s/u;{[ resuft iJlflo net loss ojllaturalj1oodplain storage, or 
increase in water sill/ace derations during lhe base flood, The ~'ohllne of Ihe loss of jloodwaler storage 
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due to fi/{ing in the Special Flood Hazard Area shaff be offset by providing all equal volume of flood 
storage by excavation or other compensatory measures at or adjacent 10 the development si/e. 

Cool Roojs. 
1. To miligate hear islalld effects, all roof surfaces. with the exception oj Green Roofs as defined in Section 

2230, OVerhangs or SWI·shading Devices as defined in Section 22.50, or Solar Energy Systems as 
defined il1 Section 22.60, shall be constructed as cool roofs. 

2. Cool roojs shall have a minimum Solar Reflectance Index (SRI) oj 82 (jor rooftop slopes less than 10 
degrees) and 39 (jar rooftops Ol'er 10 degrees), 

3. Non-roofsurfaces shall have a minimum solar reflectance of 033. 

Parking. 
Within the F'food Plain Overlay District, the following requirements shall apply to aflllew and substantially 
improved structures: 
1. A development proposal may be exempted from minimum parking requirements upon review by the 

Planlling Board. provided that such (l reduction allows for additional permeable open space audlor 
residelllialunils without restricting /lOll-parking IIses, 

2. The maximum allowed parking ratio jor reSidential construction shall be 05. 
3. The maximum allowed parking ralio jor commercial constrllction shall be equal to one (I) space per 

1500 squarefeetofGFA. 
4. Surface parking shaH be limited 10 10% of Gross Lot Areu, 

Flood Barriers. 
Due to their potentially adver5e impacl 011 flood levels affectillg neighborillg properties, the approval of 
permanent flOOd /larriers, bel'ms, ievees. walls, gates, 01' other flood control structures within the Flood 
Plain Overlay District shalf be conditional UpOIl the Planfling Board's issuance of a Special Permit. Such 
Special Permit shall be based 011 ajinding of flO adverse impacfS to neighboring properties or the larger 
neighborhood, 

Hazardous Materials and Waste. 
1. Storage or processing oj materials that are hazardolls,j1ammabte, explosive, or reactive to water wilhill 

the Flood Plain Over/oy Dislrict is pJ'Ohibited. The storage of allY of the following extremely hazardous 
and reacfi~'e materials is prohibited within the Flood Plain Overlay District withoUl a Special Permit 
issued by the Planlling Board: 

Acetone 
Ammonia 
Ben:elle 
Calcium carbide 
Carbon disulfide 
Celluloid 
Chlorille 
Hydrochloric add 
Prussic acid 
Magnesium 
Nitric acid 
Oxides of lIitrogEll 
Pho~plwflls 

Potassium 
Sodium 
Sulfur 
Other sllch materials as determined by the reiCI'allt CifY amhority 

2. III addition, the following items are sufficiclltly hazardous that tlte STOrage of larger quantities are 
prohibited ill allY space below the base flood e!el'atioll without a Special Permit issued by the Planlling 
Board: 

Petroleum products, il1chedillg gasolille or other mOlor vehicle fuels 
Acetylene gas contaillers 
Charcoaflcoal dust 
Storage tanks 
LlImber or other buoyal11 items 
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3. Dumpiug or disposal of .loUd or hazardous waste is prohibited within the Flood Plain Overlay 
District. Storage of material or equipmel1t 110! (Jfherwlse prohibited shall be firmly anchored to prevent 
flotation. 

Critical Facifities. 
rri/ica/ joci!iries are those d<'ve/upml?n!.I' which lire ailica! 10 the community's public health and safety; are 
essen/ia/to tile orderly fill/ctiolllllg oj a C,WilIIWlity; store or produce highly ~'olatile. /Oxic or water-reactive 
materials; or house occllpallfs thai may be id.Wl.f:kit'nl!y mobile TO avoid loss of life or injury. The American 
Socfety of Civil Engineers Flood Resistant De.I'igH (lnd Constructioll (ASCE 24-14) defines crilical facilities 
as follows: 
J. Per ASCE U-J4, Flood Design Class 3 struclUres are buildings and structures Ihat pose a high risk to 

the public or significant di:,ruplioll to the comlllullity should they be damaged, be Iillable 10 perforlll 
their imended flincti(!l/~ after fl,~oding, or Jail due ro flooding. Flood Design Class 3 includes (I) 
buildillgs {[nd structures ill which a large number oj persons may assemble ill one place, slIch as 
theatef\', leelllre hafis, concert flails. ([ud refigwlIs institutions with iarge areas Ilsed for worship; (2) 
fTUlSelllllS: (3) cOllllllunity centers alld a/her fecreutiO/la.1 facilities; (4) athletic facilities with seatillg for 
spcctaton; (5) dememary selwo!t. seeondllry schools, alld building.l· with college 01" adult education 
classrooms; (6) jails. correctional facilities, and ,Jctefllion facilities; (7) healthcare facilities not hadng 
surgery or emergency treatment CiJpabilities; (R) I'are facilities where residellts hal'e limited mobility or 
abililY, includil1g IIlIrsing hO/llcs bm r'~'f inch,diflg ((Ire facilities for fire or fewer persons; (9) prese/lOoi 
and child mr(' ji,clliries Ihl! focotr'a II! Ollt!- cllld ;wo-/a'm!y dwelliflJ{s: (fO) buildings alld structures 
(lHocit!/cd With powa ;;elh'rar;fH: srmial15, wale'r (llId sewage treatment plants. telecommunication 
/acifitin, (,nd otfle;- IItifiii-:s It,hL/!, (i il:~.,;- operaTions were IIIlermpred by a j1ood, would cause 
sigrlijicalll dllrul'tioll in (far-Ill-day life or signi/icwu eeel/omic losses in a community; and (f 1) 
buildings and odJei" smlCUlrl!~ .'Wf inclllded in f','oad Design Class"" (including but not limited to 
jacifitiel' rhar manu/acture, proces~. /1andle, Siore. lise. or dispose of such substallces as hazardous fuels. 
hazardous chemicals, liazardulls waste. or exp!osh'es) conraining toxic or explosive substances where 
the qllamity of the material exceed5 a threshold quantity established by the authority having jurisdiction 
and is sufficieflf 10 pose a If/reat /0 Ihe public if released. Flood Desigll Class 3 structures shall be 
constructed wirh a first floor eleva/iMI ow;~et abMe the 02% anlluq[ flood elevation. 

2. Per ASCE 24-14, Flood Design Closs 4 stnu:tUi"es are blllldings alld srructures that contain essential 
jacilities and seTl"ices I!cces~{lry jor ej>zcrgency respollsl:' alld rl!("OI'ery. or that pose a silbstantial risk 10 
the commullily at large ill tht e,.ellT <if jqi/llre, disruption offwu:tioll, or dWllage by flooding. Flood 
Design Class 4 in eludes (1, j!(!spitals aild heaf;h' care facilities hal'lng surgery or emergency treatment 
jnciliries; (2) fire, resct;e, ~1:h:I!(!i1re, and po/ice sratio!1s alld emergency vehicle garages; (3) 
designated emergency shelta,;': (4) dl'.>ignalCit m~e,-gellcy p,.epal"edlle~·s, communicatioll, and operation 
centers and other facilities requinJ jOt emergency rewollS-'!; (5) power generating statiolls alld other 
public litillry facilities required iI,1 enrergl:llcies: (6) critical arialion /acilities slich as control towers, ail' 
lraffic confrol cellfers, and Jwngars for aircrafl t<sed ill emergency response; (7) anciila!}' structures 
such as com/llullication to:vefl', dec/rical ,m/JsullioIl5, fuel at water storage tallks, or other strucfltre .. 
necessary to allow comifll,,~d fUIICfi(HIlI,g of a F[{Jori Desigll Class 4 facility during alld a/ter all 
emergency; and (8) buifdinfJ~ and oIlier slrUCIll.~es (including, but 1101 limited to, facilities that 
manujacture, proceS5, halldle, store. lise, or di~jJ()se <if sitch substances as hazardous fuels, hazardous 
chemicals, or hazardous wasu) comoil/jllg sujj1cienl quantiti':.'s oj highly /oxic substances where the 
quantil)' of the matulal exceeds a threshold qllantity establish,'d by the authority hal'ing jurisdiction and 
is sufficient to puse a threat 10 tlu: pIIMic if released, fJood De.SHfI1 Class 4 structwes shall be prohihited 
in all flood hazard areas jnci!idil1f! If;e !~'" and 0.2% flood orear.. 

Site Access. 
I. New de .... e1opment slwl! lIot De permilted ali. dead~end roads. Ml project proposals shall include two (2) 

or /lW/"(' distinct vehicle access/escape routes. . 
2. Direct alld contiguolls ifrylalld ac,ess slm!! be provided jronl each structure to land outside of the 

Flood Plain Overlay Dtstr,;ci. Where exisling street elevatiolls make compliallce impossible, the 
Planning Board //lay penna new development or w}Js(o.'l1ial,improvemems w~u;re access roads are at 
01" below the basI.' flood del'ation, if: 
a. the Planflillg Board has written assurance from police, fire, and emergency services that rescue 

and relief will be provided fo the structllre(:,) by wheeled vehicles durillg a flood evellt; or 
h. the P/a/;flillg Board has de/ermilled that adeqllare shelter.in-place opriolls, including backup 

power, heatingicoolifig, potabie water, aud food, are. (tI'aiiable to all building residellfs Jor the 
duration ofaflood event. 
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Emergency Plans. 
I. Such emergency plans liS required ill Sectiul! 20.75.8 shall address the following topics: 

a. Flood wamillg protocols 
b. Residellf alld/or employee notification procedures 
c. Emergency preparedness plans alld flood erent procedures 
d. Operation plans regarding the deployment of aCliveflood protection measures (barriers, sand bags. 

etc.) 
c. Access/evacuation plans during /food el'elllS 
r. Ollsite or local emergency shelter Wilhfood. potable water. shelter. heating!cooling. and backup 

power 
g. Required disaster supplies 
h. Procedures for the renwval of all vehicles from flood-prone areas ill order to protecl the assets and 

livelihoods of residents and pm!ellt jlood water polluIioll jrom motor l'ehicle fud. oil. alld other 
contaminants. 

2. Emergency Plalls shalf be publicly powed alld accessible 24 hours per day ollsite. 
3. Emergency Plan:; shall a.UlIIlle e\'enf duration of 110 less than 72 hours. 

Flood Markers. All structures shall prominently post flood markers 011 the exterior of each strucfltre to 
~how the depth of inundation during lOO-year alld SOO-year flood events according fa the Ci{v's Climate 
Change Vulnerubili!y Assessment or FEMA delineatiOils. whichever is higher.The location oj such markers 
slia.lllJe cleurly described ill lire projt?c/ applicatiol/. 

Removal oj Lands froll! Flood Plal;1 Overlay Disfrict. 
Compliance Wilh Ihe provisions of Sectioll 20.70 shall Jlot cOllstitute suffidem grounds jar removing {and 
Jrolll the Flood Plaill O\'erlay DistricT. 

Varial/ces Required. 
Deviation from the requirements of Sectioll 20.70 shalf require a variance. Variances shall only be granted 
IInder the following conditions: 
1. Tlte variance slJall be consistem with the goals and intent of Section 20.70; 
2. The variallce shall be the millimum reliejnecessary; 
3. The variance shall 1101 gram, extend or increase any use prohibited in tile zoning district; 
4. The l'ariance shall nOI be granted for a hardship based solely all an ecollomic gain or loss. or for a 

hardship which is self-created; 
5. The variance shall not calise iI/creased risks to public safety. preselll a nuisallce to the public. or 

damage the rights or property values oj other property Owners; 
6. The variance shall not cause any increase ill the regional Rood elevation; arul 
7. 771e rariance shall not increase costs for public rescue and reliefeffotts. 

Green Factor. 
All projecrs within the Flood Plaill Overlay DistriCT shall achiet'e a Green Factor score of at least 0.35, as 
defined by Section 22.RO Green FaclOr oj the Cambridge ZUllillg Ordinance. 

Building Height. 
Proposals for lIew consTruction fIIay be exempted from existing base alld uverlay district height requirements 
lipan the issuance of a Special Permit by the Planning Board. provided that the project, through sllch an 
exemption. does 1I0t exceed the allowed Floor Area Ratio for the ullderlying base and overlay districts, alld 
also provided that such project has met all other requirements of Section 20.70 as to minillmm Open Space. 
Permeable Opell Space. Tree Canopy COI·erage. Setback. ParkiIJg. and Green Facfor reqlliremems. 



And further, we the Undersigned respectfully petition the honorable City Council of the City of Cambridge to 
hereh), also add the rollowing new Section 20.80-Green Factor to the Cambridge Zoning Ordinance as described 
below: 

ARTICLE 22.000 SUST AINARLE DESIGN AND DEVELOPMENT 

22.80 

22.81 

22.82 

22.83 

22.84 

22.85 

22.85 

GREEN FACTOR 

Overvielv 
1. Tht: Green Factor ofa propclty is mca~,urcd a~; a rat!o ofthc weightcd value ofa!llandscapc dements in 

relation to the total land area (in square feet) of a iot. 
2. Cali.;ulution of the Green Factor uses a \':J.lm; based system to priorili;~e landscape elements and site design 

that contributes to the reduction of storm waler runofl: the improvement of urban air quality. mitigation of 
the urbWl heat island cITect, and imprO\.cd \\dl·being of residents and visitors. 

3. The result of the" Grecn Factor calculation relates to an increase in the environmental performance and 
quality of urban landscape Icatul'e~. 

Applicability 
For all applications for new C(lnstruction Of substantial Improvement requiring a Project Review Special Pcrmit 
under Section 19.23 - Special Permit Thrcshol\i. "pplicu:t!s shall submit celtification of the project's Green 
Factor score, certified by 1I C~r:ified L<mdscape Ev.pcrt as defined in Seo:tion ?2.S6, to the Planning Board and 
Cambridge Con~\::rvatiQn CQmmb~ion. 

Calculation vJ Score 
The Green Factor scan; is ealculatcd as follows: 
1. Dctcrmine total 1m arclI. 
2. Calculate the area of each proposed landscape element for each caregory identified in the first column of 

Table 1. Certain types of plantings use the number nf individual plants lIlultiplied by an equivalent square 
footage when indicated. 

3. Multiply the area in sqU:lre feet. Of thc equivalent square footagc, of each landscape clelllcnt by the 
ussigned multiplier identified in the second column of Table I 10 determine its weighted square iootage. 

4, Add the weighted square footage of :llliandscape ei<:ments together. 
5. Divide the resulting sum by the !lrea of the Jot to determine the Green Factor score. 

Plam Elrgibility 
All landscape dements must ;n,:el eligibility w~d quu]l1y stand:!rds !;~tr.blishcJ by the City to ensure the long
term hcalth. viability. and c()v<:rage ofpl<!niing~. 

Mea.lun'l1Icl1f 
1. 11' multiple landscape ckmcliIs i(klltitl(Q in '.he first col:.!mn of Tal,].; ! uccupy the same ar\!a. for example 

groundeovcr undcr a Ire..:. the full s<.]unrc foolage or equivalent square footage of ':ach element is counted. 
2. For trees, large shrubs. and large perenniab. use the equivalent square lootage indicated in Table 1. 
3. For \ egetated \'>I'aJI5. the arc,t calculnted i,; the height :imes the width ofth~ area to be covered by vegetiltion. 
4. For all elements other than trees, !~rgc 5l1mbs. large perelinials. and \cgetmed \111118, square footage is 

calc\.ilatcd as thc ai'ca or a horizontal phml! that is ove;, the jand~cape dement. 
5. Landscape elelTlcnts may quali!)' for b[)nus crGdits in additioll to the standard Green Factor categories 

used to determine the Green Fa..:tor sec:re. 

Certified Landscape Experr 
The projcct applicant shall secure ., ('eflilkJ Landscape Expert tLandscap.:: Expert) for plan submittal and 
verification of installation to confirm Green !"li':!m compHanec. The Landscape Expert who signs the Green 
Factor plans may be difierem from the individu:ll who .';i>;ns the Landscape Chccklisr. The applicant should 
select a Lalldscape Expert with expel"lis~ and specializatil'!1 appropliatc to the type(s) of landscape elements 
used in the project. 

1. A Ccnifi~'d l.ands";1Ipe bperi is d"lj,1ed as any of 1.1l<' following: 
:1. i\"!a~saehuse!ls [,icerl~ed ],andscape Architect 
b. International So :iely 0: Arlwricultllrf. (/..,.1..' Ceni lied Arborist 
c. Massaehusdt5 Prui(>~siomtll-l()rtic:..ltUlisl 
d. Landscape Industr) Ccrtirid -rcch!1ici~!1 



22.87 Filing Reqlliremelll.\ 
The Landscape Expert sh,dl u0lhc foUowing: 
1. Prepare. sign, and submit rlan~ to indj::~,!c' thm (JLm~, COllfOnn to all Green Factor criteria. Plan submittals 

must have the following elements t,) be con~,idered for review and approval: 
a. Green FaclOr score sheet 
h. Grecn Factor ~core dem,~nts called OUl by category and square footage 
c. LOl dimension and size 
d. Location and area oral! kmdscapc ";]',)nwilts .-,'ilh associated dimensions 
c. Other drawings, including dewils. that enable inkrpretaLion tor Green Factor plan documents 
f. Schematic irrigation and drainage plan for rooftop and container landscaping or areas requiring 

harvested rainwater irrigation 
g. Signed landscape nlaintenance plan within the submitted drawings or as separate document with 

nOiation in the plans that the landscape main!cnancc plan is a separate document within the 
submittal. 

h. Landscape Expert's signature, printcli name, llnlTIe of ccnir)ing organization, and celtification 
number. 

i. Location. installed ~ize, and species of all lIew and existing planl5 used to meet Green Factor 
requirements 

j. Common and botanical names ural! piant materials 
k. Location. trunk diame,er :o.t l-n:ost height, estimated canop)" radius, and species of each preserved 

tree 
I. Tree preservation plans h), the demolition ami con~.tl"Ucti()n phases 
m. Location and dimensions of all meas'Jres uS<':d to protect landscape areas from vehicular trallic 
n. Location and ~izc ofalllrcc removais 
o. Soil and ameudmcnt specifications 

2. Conlirm that the landscape ekmems are installed according to the approved plan and sign olT on the 
Landscape Checklist 

3. Prepare and sign a landscape maintenance plan for the property owner to cover the initial three (3) years 
following issuance of a Certificate of Occupancy, 

TABLE 1 Green Factor Ca1culation 

plant or earthen material ground covers; plants less 
than 2' tall at maturity 

perennials at least 2' 

canop) 
, i 

canopy 

0.1 

0.3 9 square 

square . tree 

as on CUiTent 
Diameter at HI'east Height (08H): 
6-! 2" DBH: 250 square feet per tree 
12-18" DBB: 600 square rcct per tree 
18-24" DBB: 1300 square feet per tree 

I 



Vegetated Wall 0.7 Multiply by width x height 
Green Roof(depth greater lhan 2" hut less than 8") 0.4 
Green Roor(de th greater than 8"') 0.5 - I -Bonus Credits 
Landscapevisible and open to public 0.1 
Native species 0.1 
Ilarvested storm water irrigation (>50% of annual 0.1 
irrigation met with harvested slonn water) 
Urban a liculture 0.1 
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Zoning Amendments for a Flood and Heat Resilient Cambridge-Narrative 

The purpose of this zoning petition is to protect the health and safety of the residents and businesses of 
Cambridge from the serious threats of significantly increased flooding and extreme heat identified in the 
City's Climate Change Climate Change Vulnerability Assessment (CeVA), completed last year. The 
studies conclude that the impact of climate change will be both severe and city-wide. 

The impetus for this zoning petition originated in the AlewifeINorth Cambridge neighborhoods due to the 
vulnerability of this area to extreme flooding and heat impacts, and the resulting initial focus on Alewife 
by the Envision city-wide master planning process. The goal of this petition and of the Envision planning 
process is '"a more livable, sustainable and equitable Cambridge." 

The timing of this petition is driven by the history of repeated attempts to direct development in a more 
sllstainable direction. While some of these attempts have succeeded, but in the Alewife area they have 
largely failed. Given this background, there is a clear sense of urgency to ensure that all new development 
immediately start making our city more resilient and not instead undermine that goal. 

We must all live with the consequences of every new development that is pennitted now for the next 50 
years or more. Do we want to solidify good consequences or bad? We must take preemptive action, not 
wait until residences and businesses are flooded and sweltering heat has created a public health crisis. We 
must act now to improve designs, because by then, the problems will be set in concrete. 

Here is some relevant background. The City's most recent study of the Concord-Alewife area, completed 
in 2005, sought to incentivize residential d~velopment as an effort to encourage Transit Oriented 
Dcvelopment around the Alewife MBTA Station. Zoning changes based on the study's recommendations 
were passed in 2006. However, the MBTA station is within the Alewife floodplain, which has historically 
experienced significant flooding. The flooding concerns were only superficially addressed by the 2005 
study. even though there was a FEMA study underway at that time to update the flood plain delineations of 
that area on the flood insurance rate maps. 

The FEMA flood study was completed in 2007, and final /lood maps were approved by Cambridge in 2010. 
The maps showed a large increase in the /loodplain area that encompassed hundreds of existing households 
in the new flood hazard area. Since 2006, 3 million square feet of development has been built or is approved 
for development within the floodplain delineated by the Study. Residential development has already 
exceeded the Concord-Alewife Plan"s goal; buildout has reached 220% of the study's 20-year target, years 
ahead of schedule. 

Since the Concord-Alewife Plan's completion, climate change concerns came to the forefront, and the 
Cambridge undertook a citywide Ciimat..:- Change Vulnerability Assessment (CCVA). The Assessment for 
the first time changed the approach of studying flood risk, which had always lIsed only historical data to 
detennine the presumed current risk. Instead, the CCV A conducted a thorough analysis of weather and 
climate trends to determine future risks. 

Part I of the eCVA, which was released in 2015, predicted a large expansion of flood-prone areas from 
precipitation, and corresponding larger flood depths, with depths reaching more than three feet above 
ground level in existing developed areas in Cambridge. It also for the first time quantified a new threat 
from extreme heat, which has been shown to cause severe health issues and deaths, with expectations of68 
days per year of 90 degree or higher temperatures in the 2070 planning horizon. Part 2 of the CCY A, 
released in February 2017, assessed the f1oodi!~g tbreat from a combination of stonn surge and rising sea 
levels surging up the Mystic River and Ale\vife Brook, flooding North Cambridge and Alewife areas, 
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including Fresh Pond. See Cambridgema.gov "Citmate CtHlngc Prepal'edness & Resilience" for alt studies. 
presentations, and map vievier. 

As a result of the CCV A, the city started work to prepare a Climate Challge Preparedness Plan, with a pilot 
focus on the Alewife area because it contained a contluence of factors: "Critical infrastructure systems, 
such as energy, roadways, public transit. watcr/\\<:lstewater. as well as socially vulnerable population and 
community resources are at increased flooding rj<;k in the Ale\vife area." (Meeting Report, Cambridge 
Flooding Preparedness Planning Alewife Working Group, June 16,2016). A working group was assembled 
in mid-2016. It soon became apparent that the City would not be able to contain the volume of water 
expected to flood the area in future storms, so addressing resiliency to climate change events became an 
essential part of the discu5Sion. 

in November 1017, a draft Climate Change Preparedness and Resilience (CCPR) Alewife Preparedness 
Plan \",as released for public comment. The plan provides strategies and recommendations for the area. 
However, development has continued unabated without these strategies in place during the process. Over 
!.5 million square feet of development has be'.':!l approved or is under review in the Alewife area since the 
CCPR Alewife Focll~ Group had stmtcd meeting. 

The Plan states: "The coordination between Envision Cmnbddge and CCPR Plall ha~ resulted in a proposal 
that new residential, cDlnn1ercial. and l:ghl. irruw:triai building.s located ill the t100dptain be raised 4 teet 
abovc ground to minimize' /looding risk" {po 4:::'). I [owcver, the last major prC!.icct in the area approved by 
the Planning Board, on December 19. 10]7 8t 55 Wheel,:r Street, consists of 526 units of housing in the 
floodplain wilh 44 residential units located 011 the ground floor. On March 12, 2018, the Conservation 
Commission approved another project in the floodplain, 50 Cambridgepark Drive, which increased the total 
footprint of buildings on that site to 188% of the existing footprint, with a dmmatic reduction of ground
level open space. 

While this petition would not affect projects that have already been approved by the Planning Board, it is 
clear that further delay in putting in place common-sense protections will result in continued development 
that puts the city and its residents and businesses iT'! harm's way. 

The plans for resilient infrastructure cannot be achieved ~fth;;: ongoillg proposals continue to place buildings 
that could be permanent impedimenls to desired infrasim::rure in the remaining buiidable spaces. 
lnfrastmcture includes pedestrian hnd vehicular access Cliid egress (especialiy emergency vehicles), storm 
water capture and treatml.:nt, and otllt.::- open spaee. hlcreasing green 0r~~n space is an essential component 
of building climate resilience in nrd~t' to rcdi.lcc ifl0+idity and 1110nalily during heat waves, in particular 
when there is loss of electricity. and cspeciaJly ame!!!;, vu!neiilble populations. 

In particular, with buildings occupying th{; majority ofjhc romlerly available open space, there will not be 
room for large shade trees. ivfatur~ trees provide mulliple ,~nvironmental benefits illcluding the ability to 
transfer excess groundwater into the air by evapotranspiration, which also plays a significant role in 
reducing local slimmer temperatures. Trees abo provide shading from the leaves, minimizing the storage 
of heat in the thennal mass of the buddings, and thereby minimizing the air conditioning load and 
subsequent heating from the compressors. Trees :'liso 1m prove air quality, catch and hold rainwater, reduce 
noise and light pollution, and sequester carbon dioxide. Because the floodplain is a natural resource area, 
a collection point for groundwater from higher ('kvations, matme trees in floodplains tend to withstand 
drought conditions because their mots C<}i1 reach grolilld-,vater more easily. 

In a previous site visit before a Superseding Order of ConciiHons was issued for another project in the 
Alewife floodplain, the representative f!"Om the MassadwseUs Department of Environmental Protection 
stated that state environmental laws were not designed tc control development within a municipality. The 
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laws were designed to indicate the resource areas, and the nlunicipaii[ies needed to develop local strategies 
for protecting those area,>, such as land purchases or through zoning. It is therefore important to put into 
cffect the knowledge that we already have well in hand through zoning changes that will address the 
developments currently being considered in the flood plain, as welt as other parts of the city. 

Because the city planners have not made the needed changes hl the requirements for development in flood 
prone areas, even after the 20 I 0 expansion ofthe flood zones, some citizens have decided not to wait for 
city planners and instead are proposing appropriate changes to zoning for the future health and safety of the 
residents and workers in Cambridge. By taking the initiative based on the nearly complete findings of the 
Alewife planning groups, the city can more quickly begin development with climate resilience instead of 
locking in building designs that may prevent resilience for the approximately 50-year lifespan of the new 
buildings. Several componcnts of this proposed zoning change reflect the new guidelines already being 
used by our City's Deparlment of Public Works. 

While comparing climate resilience zoning with other comll1uniiies, a method of scoring Green Factors was 
discovered. A score is given, similar to LEED scores on energy, for various green infrastructure measures 
that are used on the site, with weighted l:redits depending on the environmental performance. Developers 
can select their own combination of measures from a mem! including green roofs, trees, or pervious paving 
to reach a target green lactor ratio. This method is IiOW proposed in the zoning amendment to be calculated 
for all large projects in the city, so that the city can collect data to determine optimal targets for different 
zonmg districts. The only area that \,,'ill have a required green factor at this time is within the Flood Plain 
Overlay District. It is hoped that the green factor analysis will encourage green infrastructure as a method 
for addressing climate change vulnerabilities, in particular the urban heating effects. 

The other amendments herein proposed 10 the existing Flood Plain Overlay District are designed to 
encourage greater review of projects in areas vulnerable to flooding. The scope of applicability has been 
expanded to cover the areas ofconcem identified in the 201 0 FEMA and the 2015/2017 Cambridge CCYA, 
as well as any superseding assessment, for flooding at a 0.2% probability per year (also known as SOO-year 
flood) in the 2070 timeframe. This relates closely to the standard fifty-year building lifespan. Although the 
0.2% floodplain creates the boundaries of applicahility, different pelfonnance standard may apply 
depending 011 location, project size and/or land LIse as described in the zoning text as summarized below. 

The following items are the essential components of the proposed zoning changes. 

• Larger projects throughout the ci!y must repmi their Greerl Factor number. There will be no city
wide specification for a minimum number, which could be implemented at a later time, but there 
is a recommended number for the Flood Plain Overlay District (0.35). 

The rest of the items are specific to the Flood Plain Overlay District 

• Increase the area of applicability to the 1070 1 DO-year (for precipitation-based) and 500-year (for 
storm surge) Hooding events as identified by the CCY A. 

• Continue the exemption of 1-3 family homes from many of the new requirements 

• Specify that large deveiopers report on haw their project fits with all pans of the environmental 
sections of city planning documents (not allowing them to pick and choose what to address) and 
specifically instructs the Conservation Commission and City Engineer to review the report and 
make recommendations. The changes also require reports for soil, groundwater, and 
hydrogeological testing (to show how foundations may displace water into neighboring properties). 
a storm water plan, and an emergency plan. 
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• For larger projects, specify a minimum Green Factor number (note: required value applies only to 
Flood Plain Overlay District jurisdiction; the rest of city just reports their number). In addition, 
there would be limits on individual components related to the Green Factor number: 

o minimum open space requirement (recommendation of30% of the lot) 

o minimum permcable surface ar~a (recummendation ofJO% of the lot) 

o minimum tree canopy coverage (recommendation 000% of the lot) 

o minimum setback (recommendation of 25 feet to allow mature shade trees) 

• Specify the !O\vest elevations for relevant building elements, c.g., utilities and finished floor of any 
residential unit 

• Building height that allows for increased height by special penn it up to the amount of FAR already 
allowed, provided all olher open space requirelnents are met. 

• Specif~y emergency access requirements, such as minimum site access <Iud building access" in the 
event of flood!ng. 

• Offer reduced parking requirements by Planning Board review to allow an increase in penneable 
open space and possibly additional units without restricting non~parking uses. Maximum parking 
ratio shall be 0.5 for residential, I space per 1500 s.t: for commercial 

• Add restrictions related to hazardous material processing and storage. 

• Prohibit Class I Critical Facilities in areas with 0.2% per year or greater chance of flooding. Class 
I Critical Facilities include hospitals, nursing homes, police stations, jails. 

10 Elevate floor of Class II Critical Facilities iO 3 fed above the 0.2% per year chance of flooding 
elevation. Class II Crilical Facilities are impnrtant but do not need to remain open during a flood 
event, such as Sd100is, tibrari{~s, and public record stomge, as well as infrastructure such as water 
distribution or treatment that should remain operational but may be temporarily inaccessible. 

We hope that you will find th!;":se reasons TO be cC'mpc!ling rind 1his petirion to have merit. h is the result of 
many years of study, work. ann engagement of ','o!untet-r residents with an abiding love of oLlr city and 
hope for a safe and sll<;;tainable fmure fur all of its n.'sidents. It wil! benetit from a broad review and 
discussion, always remembering that there is vanishingly little time remaining in which we can take the 
needed action. 
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Proposed Zoning Amendmsnts for <l Flood 2nd Hp.at Resilient Cambridge: Frequently Asked Questions 

1. Is this a moratorium'~ 
No. Rather than a morCltorium thaI holds up develnplr.{lnt w.5iting for city action, this petition proposes 

changes to address climate change issues ldent1Tled in the City's Climate Change Vulnerability 

Assessment (CCVA) so that appropriate development that will protect the health and safety of residents 

and workers in the face of climate change can proceed. 

2. Will this reduce development? 
While the proposal does not affect the total arnount of development, it addresses some configuration 

and design elements. In fact, by aliowing properties to have less parking, if approved by the planning 

board in exchange for green infrastructure elemems, the projects could instead use the parts of the 

building currently required for parking 'lor irnprovements in housing. 

3. Didn't the support letters reqllest '3 moratorium? 
There was a letter, which received SlJpPOI't from hundreds of signers aeros:; t.he City, which asked for a 

pause in development while the City planning !Jro-cess€s for Alewife finish. The planning processes have 
been ongoing since mid·20i6 and "m: ,1ei'irly u)rnpi,~te. Since ;:he Clirnate Change Vulnerability 

f'lssessment is complete as of last Year, ~nd th,,: druft tor'che tkst pilot Climate Change Preparedness and 

Resilience (CCPR) plan was reieased in Nov~mber 2017, we felt there WCi:> enough information to 

address the climate changE! concerns expressl~d in the letter ;:lnd are proceeding with a proposal to 

address those concerns first. Urban design e!ements of the EnVIsion Cambridge process wilf be 

addressed at a later time. 

4. What does this petition do? 
This petition addresses the two bigge~t concerns of the CeVA, heat and flooding, as they relate to the 

designs of new buildings, so that the buildings wil! be safer and _better protect human health and lives. 

Heat was identified as having a large impact on health at a nearer time frame (10 years). This petition 

addresses three of the four Adapted Building strategies, as identified in the draft CCPR plan, that apply 

to heat resilience for new buildings by introdUCing a city~wide· Green Factor score. The Green Factor 

score, also known as;;l modified Green A.rea Ratio, is used in Seattle and Washington D.C., and applies to 

larger projects. The petition also addre.<:.ses all f~ve of the Adapted Building strategies that apply to flood 
resilience, through changes to the existing Flood Pla!n Overlay District zoning. This petition expands the 

floodplain zoning to inciude the areas shown by thE: COlA to be subject to flooding in the future due to 
dimate change. 

5. Why is it filed by residents and not dty officials? 

The City officials have had many chances to address flooding concerns in the past, particularly after the 

update to the FEMA flood maps in 2010, but h~ve failed to make any substantive changes to 

requirements in the Flood Plain Overlay District zoning. The Adaptive Building chapter of the draft (CPR 

plan gave no indication that the City would enact new regulations in a useful time frame. A group of 

residents decided to propose the changes that would bring f1ood- and-heat-resi!ient development now, 

rather than wait and hope that city officials require resilient designs some time in the future. 

6. Why file it now? 
The Cilmate Change Vulnerability Assessment was unequivocal in its urgency. We need to act now so 

that we will have buildings that are prepared for the change in climate when we need them. Buildings 

have around a 50-year lifespan, and many are being built, or have been proposed, without the leve! of 
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Proposed Zoning Amendments for C\ Flood and Heat Resilient Cambridge: Frequently Asked Questions 

attention to climate change that we need to protect the residents and workers in and around the new 
buildings in the future. We need climate-ready buildings now and a focus on a climate resilient 
infrastructure. 

7. What are the climate change concerns for Cambridge? 
Increased heat and flooding are the prime climate change concerns. Heat waves bring hospitalizations 
and death by causing respiratory distress and heatstroke. Flooding is also a concern, both from 
increased rainfall as the climate changes, and from storm surges combined with rising sea levels. One of 
the Key Findings of the eeVA was that the Mystic River dam, which has been preventing damaging storm 
surge flooding from reaching Cambridge, "will likely be bypassed around 2045." 

8. Is this proposal consistent with th~ City's goals? 

Yes. The City's draft CCPR--Alewife Preparedness Handbook (Nov. 2017, Table B.1) includes the 

following goals: 

• Establish regulations and design <)uideiines for flew buildings and re-developments to be 
resilient to future flood and heOi' risks identified for the neighborhood. 

• Implement green infrastr~Jcture (GI) ot the parceJ level to improve water management 
and reduce heat-is/and effect. 

• Revise loning to factor in Climote Change risks, such as flooding and extreme heat and 
adjust building requirements to toke into account new constraints such as revised flood 
elevation. 

9. How bad is area flooding? 
Most of the developed parts of our city are far enough away from rivers and streams that flooding 
seems theoretical, but there have been several storms in recent history that have flooded the Alewife 
Brook to the point that Route 16 has been shut down, sometimes for days. There have also been 
significant floods in the Port/Area 4 neighborhood and other parts of eastern Cambridge. One can see 
through the city's Floodviewer tool that there are several currently developed properties near Alewife 
Station that would experience flooding of more than four feet above ground level in a current 100-year 
storm. A future 100-year flood event would be eight feet higher than ground level. 

10. Can't we just build walls or levees? 

State law, and simple ethical behavior, prohibits building structures that would cause higher flooding to 
other properties elsewhere along the fioodplaill. To fuljy contain the expected amount of water in the 

future floods, flood barriers would need to be many feet tall with active pumping into a channel that 
could drain the water away, which would restrict normal drainage for smaller storms. 

11. Why is heat a problem? 

Heat was identified as the most critical concern by the ((VA ::.tudy because heat waves have been 
demonstrated to cause direct health impacts and deaths. The elderly and the young may not recognize 
the signs of heat stress until it's too late. Aiso, increased air conditioning use during a heat wave may 
cause brownouts or power failures that may leave people without a way to stay cool. The CCVA states: 
"Heat stress affects the body's ability to maintain its normal temperature and may damage vital organs. 
Extreme heat causes more deaths in the U.S. than floods, hurricanes, lightning, tornadoes, and 
earthquakes." 
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Proposed Zoning Amendments for::l Flood and Heat Re!'Hient Cambridge: Frequently Asked Questions 

12. When will heat be a problem? 
The draft (CPR plan states, "higher temperatures and more frequent heat waves have been identified. in 
ceVA as happening in the near future and striltegieE should be initiated in less than 10 years." The eCVA 

states: "By 2030, annual days over 90 degrees Fahrenheit (90"F) may triple. By 2070, Cambridge may 

experience nearly three months over 90~F, compared witiliess than two weeks in present day." 

13. What is Green Factor scoring? 
Green Factor is a score~based requirement that increases the amount of landscaped areas in new 

developments and improves its quality in terms of cooiing, ~hading, rainfall absorption, pollutant 

filtration and other qualities. All large projects that are covered by Article 19 city-wide need only report 

their score. Projects in the Flood Plain overlav District mlJst meet a minimum Green Factor score (0.35). 

To do this, there i~ a "menu" of landsca~e credits for vari:)us fea,-ures, ~ncluding green roofs, rain 

gardens, vegetat'i!d walls, trees, and shrubs from wnich de'!elop+~fs ten dloose to attain their score. The 

score is a single number that combines the diff'~(en~ eQ .... ironmental benefits that the developers select 

that suit€' their sh:e, 

14. Why Green factor? 

Well-designed landscapi~lg reduces flooding bV reducing stormwater runoff, cools cities during heat 
waves, improve~ air quality, provides Mbitat 1:01' bi,d~ and beneficial insects, in addition to making a 

more pleasing environment for residents, workers, and visitors. 

15. How will this help future, flooding? 
Current development practices in the floodplain place. a flood storage tank underground. Once the tank 

fills, no more flood water can be stored in it. Additiona!.fto('}d w~ter from storms larger than the tank is 

designed for will be displaced into the COIHInIJ'Ii1V. previously, ~lood storage was in open space areas 
that would continuE' to dccept flood waters from larger storms without Ilmit. This new zoning requires 

some of the flood storage to be in open areas: while the remainder could be stored in tanks, but tanks 

that are 50% larger than the minimum requirerr.en~ to allow lor the larger storms predicted for our 

changing climate. Additionally, the g,reen infraStructure helps mnv<: stormwater out of the area more 

quickly through vegetation (through evapotranspiratIon), and stormwater is stored in the soil for the 

vegetation. 

16. Will this hurt individual homeotvners? 
As with the current Flood Plain OVEI lay District z:mii1g, one·to-thl"l::e ·f~mily homes are exempted from 

most of the new requirements. The Green Factor ~;.::o(ing :Jppli€'s only to larger projects that need a 

Project Review Special Permit frorr~ the PI':inning Board under Alticle 19 of the Zoning Ordinance, As 

with current Flood Plain Overlay District wnihg, c homeowllN ((lay apply for a hardship variance if there 
is some provision that affects the property, 

17. Will this reduce the number (If units (if affordable housing? 

The proposal was not designed to add(e$~ buHdlng use, except for prohibitmg certain uses in the 

floodplain, such as prohibiting storage of haZ6rdou'i materiols thi>t may be dispersed in a flood. This 

zoning allows a reduction in minimum parKing reqvirements with approval by the Planning Board in 

exchange for additional green space. The parking H!duction may also allow for more and/or more 

affordable housing to occupy space th<"!t would pr~viou~,ly have be'en required to be used for parking. 
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Proposed Zoning Amendments for a Flood and He,;;:';: RI}s.m~nt Cambridge: Frequently Asked Questions 

18. Will this reduce traffic? 

This proposed zoning is not designed to address traffic. A reduction in parking, allowed by this proposal 
in exchange for additional green space, may reduce the trafl'ic than would be created under current 

zoning, but this has not been studied, and is not the focus ot the current proposal. 

19. Will this reduce mobility? 

Additional open space may allow for better pedestrian and bike access and may provide increased 

opportunities for connected pathways that are not in motor vehicle roadways. Mobility was not a focus 
of the current proposal except for requiring emergency access to and from new large buildings in the 

floodplain. 

20. Does this proposal l if enacted, constitute a "taking"? 

No. The proposal does not prevent developme.nt of properties. It does provide guidelines and 

requirements meant to ensure the goals of health and safety as identified in the CCPR plan and other 

established recommendations for development in floodplains. 

21. Under whose authority are these changes permitted? 
State and municipal law allows citizens to propose, and the City Council to 2pprove, changes to the Cambridge 
Zoning Ordinance. Zoning is an appropriate place to make these changes. The purpose of the Zoning Ordinance 
includes to: "conserve health; to secure safety from fire, flood, panic and other danger; to provide adequate light 
and air ... to facilitate the adequate provision oftransportation, water supply, drainage, sewerage, schools, parks, 
open space and other public requirements ... " There is a process of review, comment, and revisions in which city 
staff and interested residents can weigh in; the final proposed changes are approved by the City Council. 
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