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Help Cities Meet Clean Water Regulations

Tree cover in urban areas can provide cities with reduced costs for
stormwater management and improvement in water quality. American
Forests has developed a computer software package to measure the
effects of urban tree cover and impervious surfaces on stormwater
that will help city managers meet ever tightening water quality regula-
tions. Scientific research and time-tested engineering practices pro-
vide the basis for the software calculations.
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In the i nages
above and to
the right, green
circles represent
trees (here,
actual tree
cover); red

bl ocks, bui | di ngs;
and bl ue, inper-
Vi ous

surfaces such as
streets and

si deval ks.
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Tackl e 0 ean Water Regs

C TYgreen conputer software is hel ping

cities heighten water quality through increased canopy cover.

In the late 1980s ad early 1970s the qudity o the
reion s watervays was so bad that by 1972 Gongress
passed the Qean Wite Act and launched an ef fat to
renove pd | ution fromthe retion s vatervays, bring back
the fish, and nake safe swnming possi bl e.

Snce the passage of the Gean Wae At, vater
quality hes inproved substatialy, bt the vark is far
from finished In 1990 the Bwiromental Rotection

Agency (EPA report -

ed to Qngress that
oe-third o US

wat er ways were
inpaired by stormeater
r u n -

éf which drectly
dfects veter qaity.

Today the BEPAs
regpdaay e farts ocon-
tinue and are drected
a noe ad dffaeat
sources o palution
Qxtiniing the clean
up Wil engage a wder
audience and require
nore innovative ap-
pr oaches. Local ly,
cities can enploy new strategies such as using trees to
help clean vater naturally and tying urben greening to
property cost-saving incentives. AMERI CAN FORESTS
Q TYgreen softvare has been designed as a too to help
peopl e understand how trees af fect stormater and to
hel p themnake better pl anning deci si ons.

As cormunities grow, uhban infrastructure expands
and veter quaity regdaions tigten and stormeter
nanagers are faced wth a difficut chalenge. How can
they reduce the volune and inprove the quality of the
vater that drains frominpervioss (inpenetrade) sur-
faces as it nakes its way into surround ng vt ervays? In
nost cities today, dnost al stomée rus rgady o f
roeds, sideva ks, parking lats, rooftops, and other inper -
vious surfaces.

The traditiond engineering goad has been to nove
stormater out of the coomnity as ef fidetly as poss -
be through a series of guters, sewers, and drainege
ditches. Hwever, experience has shoamn that noving
vater quickly fromone place to another creates nore
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pradens then it sdves, incdudng adopinveter quaity.

A nore nodern approach is to nove water slowy
thrach dties, dlow for irfiltraion on site mnmzngy
floodng ad naintaining vater quality. This shift away
franbult infrastructure is taking hdd HEPA now recog-
nizes nonstructural nethods, such as increasing tree
canopy cover for slowng stormmater runof f, as a best
nanagenent practice (BWP).

AMERI caN ForesTs hes studied the ef fects of tress on
the urben eviroment for 20 years, wilizing the scientif -
ic research and engineering resources of federal agen-
cies ad academic imstitutions. Fomthis research it is
goparent that urben forests are indicators of the environ-
nental quality of a community and that they provide
neasurabdl e benefits, in particudar: reducing stormater
flowand inproving veter quality. These val uabl e servic-
es can be cdcuaed and translaed into ddlars.

Trees help nanage stormater flow by intercepting
ranfdl adsonngtheraea wichit rus over the sur -
face of the land and seeps into the ground. Viden trees
ae presert, the flovdf vater is spread over a greater
anount of tine (tine of concentration), and the inpact of
astamo the fadlities bult tohade it & ay aetine
issmller.

Reduci ng the vol une of stormater and its peak flow
reduces the size and cost of stormater structures. By
incorporaing tress ino a dty s infrastructure, nanegers
can build asnaller, less expensive stormater nanage-
nent system

Tressaedsorsturd pdluionfilters. Their canopi es,
truks, roots, ad associaed sol ad aher naturd de-
nents of the landscape filter pdlued particuate natter
out of the flowtonard the stormsevers. Reducing the
flowof stormater reduces the anout of pdluwionthet is
vashed into a drainage area. Trees use nuriets like
nitrogen, phosphorus, and potassi umbyproducts of
urban living vhi ch can pd | ute streans.

As stormmater nanagenent issues have becone
nore conpl ex, conmunities across the country have
foud an imovative sd wion ad a vay to fufill regdao-
ry requrenents to ingove vater quaity. In Grlad
Texas, for exanple, the city established a stormater uil -
ity in 1991 to fund stormmater nanagenent proj ects for
inproved flood cotrd, vater quaity trestnent, ground-
vater recharge, and ecd ogica preservation prgects.

The city has napped a| of its inpervious surfaces so



it can accurately assess the anount of stormater flow
ingover aparcd. Imstead of lirking the stormeter fee to
red estae vdue o chergng everyore a flat fee the
property owner s feeis linkedtothe anount of inpervious
suface on his or her property and to the voue o
stormater that property generates. The nore you have,
the nore you pay.

Grland, Texas, is expandng its stormater fornu a
to include infornation provided by AMERI CAN FORESTS
ATYgreen. Arecent ATYgreen anal ysis conducted by
AMERI caN ForesTs and The Davey Tree Expert Conpany
shoved the vdue o the city s existing uben forest
canopy in terns of stormater costs and nodel ed the
dfects of treesinslowng stormater g ven vari ous urban
devel opnent  opti ons.

FAndings suggest that if Grland s edsting tree
canopy cover was renoved, the city would have to con-
terd wth 19 nillion addtiond cubic feet of stormeter.
The cost to huld retertion fecilities to had e this add -
tional stormater woud be $38 nillion. (This would be
about $2.8 mllion anud |y, based on a conservative, 2

thar property.

By reducing the anount of inpervious surface and
incressing the nunber of trees and other vegetaion, citi -
zens can reduwce their stormater wility fee. Gty nan-
agers can now show citizens the dollars saved in doing
so, wsing AMER caN ForesTs A TYgreen. Wth these
incetives, the city o Grlad will be geerer ad its
wat ervays cl eaner .

Qnmuni ties across the country nust contend wth
the sane stormater and water quality issues and regu-
latios as Grlad, Texss. Thedty s innovative approach
to nanagi ng stormmater can be considered a nodel for
ahers. A conprehensi ve approach to stormmater nan-
agenent incl udes nonstructural BWPS increasi ng urban
tree cover to slowstormater runof f and inprove vater
qeity. Gties can nowlirk a reduction in inpervious sur -
faces to areduction in stormater fees. Wth G Tygreen
they can show people the direct relationship between
increased tree canopy and reduced stormater runof £ As
the nation works tovard inproving vater quality, eery
city can enploy these strategies so thet the gods set by
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SHOWED THE

VALUE OF

per cubic foot cost of constructing retention ponds. These
constructi on costs are based on the assunpti on that such
fedlities arerebilt o thet sigificat nainteracevarkis
perforned every 30 years. Anua benefits are essertia -
ly treated as avoi ded annual paynents on a 6 percent
interest loan over 30 years, vhich woud otherwse be
necessary to costruct the addtiod facilities.)

The amdlysis is based on the Natura Resource
onservation Service s nethodol ogy for assessing
stormmater flow in snall urban watersheds. known as
Technical Release 55, the nodel is the nest wdely used
far thisgdicaioninthe Uited Saes.

The city of Grland hes nowvput al the pieces of the
puzzl e together toward neeting BPAs clean vater pro-
gram The city can of fer property owers a drect incen-
tive for reduwcing the anout of stormater thet flows of f

MODELI NG THE A TY S FUTURE
Through nodel i ng vari ous tree canopy cover percentages, a d TYgreen anal ysi s shows how i ncreasi ng canopy can save stornwater con-
struction costs. AQTYgreen anal ysis of a 3.86-acre residential site in Grland, Texas, shows that an 8 percent tree canopy cover (page
18) reduces by 34 cubic feet per acre the anount of stormmater that woul d otherw se require nanagenent. Wien canopy cover is
increased to 25 percent, 35 percent, and 45 percent (above, fromleft), stormmater is reduced by 4,223, 5,941, and 7,635 cubic feet
per acre, respectively. A $2 per cubic foot stornmater retention construction cost, this translates to an avoided cost of $2, 630,

the Qean Wta Act a quarter-century ago can becone a
redityinar lifedire AF

XM f Bettie CGeryl Kdlin ad Gry MI| ae part of
AMERI caN FORESTS Uban Forest Genter, Bettie as ret -
urd resources adyst, Kdlinas drectar, ad M| as
Vi ce presi dert.

GARLAND S

URBAN FOREST

CANOPY I N

TERMS OF

STORMWATER

COSTS.
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Tree Bfects on the Hydrol ogic Gyl e
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Trees Decrease Total Runof f Vol une

These hydrographs show how trees
intercept and slow stormwater runoff
including reducing volume, increasing

the time of concentration, and reducing

peak flow.

How Trees Sl ow Storm water Runof f

Trees slowstormflow, reducing the vol une of water that nust be nan-
aged in urban areas and decreasi ng the anount of runof f thet catan-
net facilities nost stae  Trees and soil work together inthis
stormmat er reduction ef fat. Trees | essen stormmater flowby intercept -
ing rainvater on | eaves, branches and trunks, slowng its novenent
into channel i zed drai nage areas. Sormater volune is al so dinin-

i shed when sone intercepted water evaporates into the at nosphere or
sceks inothesal. This net reduction intotal vol une and peak flow

| essens the patentia for flooding, acriticd concern during heawy rains.
Sructural stornmmater nanagenent control costs are reduced as well.

Dring ligt rains, trees provide their greatest benefit by pronating sal
perneabi lity to facilitate goundwater recharge.  Reduci ng i npervi ous
surfaces and increasing tree cover pronotes the novenent of water
inothe vaer tad e

Technical Rel ease-55 and Cl TYgreen

The stormmater runof f calculations in G TYgreen i ncorporate engi neer -
ing formil as fromthe Whban Hydrol ogy of Swall Wit ersheds nodel ,
(TR55), developed by the US Natural Resources (onservation
Service (NRCS. This nethod is wdely used for stormmater planning
as vell as in urban engi neering anal yses. [bn Wodward, P.E, a
hydrol ogi ¢ engi neer wth NRCS custonized the formilas in dTYgreen
to determine the benefits of trees and other urban vegetation wth
respect to stormater nanagenent.

The TR55 nodel uses a "runof f curve nunber" based on | and cover
and soil characteristics to estinate resuting stoomater runof £ The
curve nuntbers in TR55 prinarily used for agricutura cond tions,
were nodi fied for various urban conditions such as trees, grass,
ground cover, shrub and i npervious surfaces in QTYgreen.

ATYgreen calcul ates stornmnater runof f vol une, peak flowand tine of
concentration and can nodel the percent change between two | and
cover scenarios. To estinate the dollar benefits of stormmater reduc-
tion provided by trees, the tata vo une of avoi ded storage runof fis
niltipied by the comstruction costs for buldng retetion facilities. For
exanple, in Grland, Texas, the city's trees provide 19 nillion cubic
feet in avoided storage (for an average naxi numtwo-year, 24 hour
stormevent). Wen nultiplied by a conservative $2 per cubic foot
construction cost, tree cover wou d contribute about $38 nil lion.
Anual Iy, thisvwoddbe &8 nillion, cdcdatingthe cost of construction
financing over the DV year life o afadlity.

Amwerican Forests’ QTygreen software provides individual s, organiza-
tions, and agencies wth a powerful too to eva uate devel opnent and
restoration strategi es and inpacts on urban ecosystens. Anerican
Forests of fers trai ning workshops and technical support for G TYgreen
andis acetified EER devel gper and reseller of ArcView products.

For further infornation contact:

Anerican Forests P.Q Box 2000 Washi ngt on DC 20013
Phone: 800/ 368-5748 ext. 227, Fax: 202/ 955-4588
Emil: cgreen@nior.ag

Web: ww, aneri canf orests. org



