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EXECUTIVE SUMMARY

During the pasfewyears, cities, town, and open spaces in Israel have been suffering frequently
from increasingdamages caused by floods. Regional drainage limitations combine to form
significant hurdles in development of higlemand areas, as well asbanrenewal areas.

Previously,adjusted infrastructure conduits were essentiallythe drainage sole solution for
management; however, they can no longer provide this solution on their own. The limited
attention to soils natural function of percolation and drainageduring the planning phasefif
addition to the evergrowing density constructionand thereductionin open spaces in cities,
has taken a significant tallThese circumstances result ia deterioration of the urban
landscape, which gets flooded oftemJong with alimited quality of open areas. In addition,
the aquifers are being huttseawater and rivers are being polluted, and overflow and sediment
damages are taking plade thel jay areas.

Climate Changes in Israel manifesed in changes of raifall patterns among other things,
point to a move towards short and intensive rain eventsn combination with the population
growth and urbanization, which meanmore imperviousareas and less percolation due to
construction, the amount of runoff isetto grow in the future. Theanticipated effects are
estimated to include rising frequency and intensity of flooding events, following the damages
mentioned above.Furthermore the potential use of runoff water, fodecent planned
landscape, urban naturalizationirrigation, andground waterenriching will be lost.

Due to these reasons, the Planning Administration has led a wide reform regarding runoff
management within planning proceduresn conjunction withthis document,Amendment
number 8 of the Water secton in the National Outline Plan 1 (TAMAL) and Runoff
Management Appendix (B4)® are moving forwardn whichthe main objectivesare: requiring

a runoff management document anith makeany planresponsiblefor the additional runofiit
generates

This documentwas created in order to provide a wide, professiontamework for the
implementation of the reformamong the workflow ofrofessionals iwolved inthe planning
process, inclueéd planners, architects and landscape architects, hydrologisthainage
engineers, ecologists and more. The policy provided in this document calls for the
implementation of runoff management aspecta the initial phases ofthe planning process
This will be accomplished by providing and involving lobgtro-geologicalinformation, thus
allowing smart implementation of a range of natural and technical runoff management
solutions. This policy documenis meantto provide a general overview about the water
management status in Israghnd proposed policyincludingimplementation instructionsfor
professionals duringhe entire planning phase.

4 Reductionof naturalpercolationandinfiltration runoff to ground waterleads to decrease of ground
water level, which means reduction of 8terageaccumulation and quality of aquifer water, that might
causeseveredamage of the aquifer, that mhabilitationcan take many years.

5'Climate Changes in Isragdast and predicted trenalsTemperature and Precipitation rujésrael
Meteorological ServiceNovember 19. Thiforecast has no statistical significatiamJight of strong
fluctuatiors from year to year, the rate/intensity of change and the lafdtieseries.

8 The Amendmenbeing discusseih the National planning Committee on thpril 6th 2021, and was

decidedto pass it to theistrict committees notes.
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The document begins with two introductory chapterfpllowed by chapter three which
includes an overview of thestatus of water managementin Israel, regarding drainage and
runoff management and an introduction tothe key playersn regulation and national and
regional planning. The overviedescribesthe overlap and gaps in the fieléfor example the
region-based separation of responsibilitior flood management, which places respsibility

on local authorities foregionsbeyond their defined area. In addition, theverview showsa
separation ofresponsibilitiesof different aspects regarding drainage and runoff management
For example, while the drainage authorities are responsible for drainage outsidan areas
The Ministry of Environmental Protectiti in charge of the environmental aspects of rivers
and water qualityjn which they share the latter responsibility wiT'he Ministry of Health and
the Water Authority. This review shows the need of creating an overaltpigate policy
regarding drainage management and runoff management.

In chapter four the comprehensive policy is presented, including itsmplicationsin different
plans and in specific plasfor drainage and runoff management (basin and local Master plans),
and tools for implementing thenew policyare being suggested. The chapténtroducesthe
various plans for runoff management, their purpose, conteamd ther interconnectednesss
one coherent complex from the basin level, through localities, all the wathémeighborhood

or eventhe single lot.

In addition, thefourth chapter discusses policy implementatidn comprehensiveand master
plans,and emphasies the importance of integrating runoff aspects from the very beginning
of the planning process, in order to provide appropriate infrastructure of water runoff
management. There is also a suggested list of optional instruction$fan Regulations and
expanding on the statutory changes, including suggestions to the method of policy
implementation inthe planning process and the plan document§o furtherassist planning
teams and institutions, there is also a suggestioith regards tothe decisionmaking method

for choosing runoff management components for the plan.

Chapterfive analyzes the economic impact of the new policy using Preferred Housingreas
Plan 1001 (TAMAL1001): Tel Hashomer Center, ascasesf\s part of the ecomic overview,
the planexaminedfour differentalternativesfor drainage systems: default alternative which
includes aconduit systemalone, and three runoff management alternativea ¢ombination of
a smallerconduit system with various runoff managemersolutions) that meet the runoff
management calculated target for the planThe four alternatives were built in two
geographically different areascoastlineand mountain Altogether, eight different alternatives
were examined. The differensebetween the alternatives were the variety of runoff
management solutions fitted to each geographic area, as well as the distribution of said
solutions between developed and open lots and private and public areHse review
concludedthat the relative addition al investment to a housing unit among the different
runoff management alternatives wasless than 1% of thebuilding cost.

The results also foundhat the various runoff managemennix solutions suggested for the
developed lots (residential, commerce, public buildings) were more expensive than the ones
suggested for large scale open public spacEBis neans thatthere arefinancial advantags

11



to the implementation of runoff managementautions in large scale open public areahe
advantages are derived fromEconomies of scalas well afrom the wide variety of nature-
based solutions (notrtificial / technological) That is in addition to other benefits, such as
improving the qualityof the planned areas andtilizing the runoff water. The annual costs
(capital recoveryand maintenance) of runoff management tools in public spaces kuss
expensive fothe local authoritiesin comparisonto the default alternative, yet they are more
expensivefor private properties compared to the current situationThe main reason is that
thesetools require refurbishment more often thatraditional drainage systems. Thdieing
said, with adequate annual maintenance the cashay go down significantly.

TAMAL 1001 is a plan designed with runoff managenmentind. Open areas in the plawere
locatedwhererunoff management potentialvas high giving it an advantage in implementing
efficient and costeffective runoff managementomponents A sensitivity test was conducted,
measuring the cost of runoff management systernensidering fewer implementation in
Public open spaces, and more tools in the development lots. The sensitivity test found that
even managing only40% of the ruoff around public open spaceand the rest is in the
developed lots the relative cost per housing unitasapproximately 1% of building costs. This
test is alsoan indicator for new urban renewal plans, which usually have less open public
spaces possibities.

The variousconomic benefits of runoff management solutions were reviewed, from both the
local and national points of viewBased on diterature review it was estimated that these
benefits can reach hundreds of millions of ILS annually, dependingthe local authority
characteristics.

Chapter six reviews hydrological tools and databases for planning, which were used by the
planning teansin the preparation of the runoff management document. This chap@msto
assist professionalén optimizing compliance with the Appendix instructions and the new
policy, as well agreatinga new professional, high standard in using calculation modules
their workflow. The chapter includes explanations and references to relevant methods of
calculating like Time of ConcentrationPeak Discharge Runoff, Runoff volumes, Floodplain
etc. Furthermore the chapter introduces new databases created durthg workingprocess,
their methodology and the way they were created, pointing to additional sources and
databases where relevant.

Chapter seven introduces various tools for runoff management, presented ina broad
datasheet ofavailabletools for use in different sdes- starting from the single lot, through the
blocklgind theneighborhood and ending witturban open spaces.

The chapter starts with concept and principals for runoff managemapplicable inthe
beginning of the planning process, in order to promotegnls that utilize the potential for

@6 xU%WLjO{ x{ %+ O0+xi LJExLji A+LjaO{ xé3LjéaUaz+bLj{OOL

management tools. The chapter offers a wide variety of runoff management tools divided into
the different operation type of each methodFlow Control, Detention and Retention,
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Percolation and Penetration to the saturated and unsaturated medijlrattermentthe water
quality. For each method, informatioris provided about its implementation in plans, its
advantages and disadvantages, exarapltypical detailsand demonstrations The purpose of
this chapter is tantroduce thevariety of accessible possibilitie hand andto encourage the
exploration of new tools It is also intended to help professionals in translation of policy and
concepts into practice,and serve as an index fgulanning teams and institutions, in both
planning andstatutory phases.

Chapter eight offers a set of complementary tools for efficient implementation of the
regulatory changes and new policy. Among othghss chapter offers steps for completing the
phase of basin and localities planning for drainage and runoff management, dodtheir
adoption in the planning institutions;promote the supplemental National outline Plan for
flood risk management in openraas; andpromote updating current regulations imelevant
subject.

The policy implementation is dependent on the commitment of all actors taking part in
the planning and construction fields. Especially notable is the commitment required from
the local authorities, which are in charge of the urban landscapsdter the approval and
implementation of the plan since constant maintenance is critical to the function of the
runoff management tools.

Currently, the responsibility foregionaldrainageinfrastructure lieswithin the local authorities
and isexecutedmainly through the construction of drainageonduitsor other public drainage
infrastructure. Theeighthamendment of TAMA 1 requires every plarathievequantitative
runoff destinations. Thiscan bepractically done using a combination of drainage and runoff
management solutionsWhich means thatdr the first time, private properties will also eld
accountable fortheir regioris drainage.

This policy document is part o comprehensive planningdocument. Its wide scope
determinesgoalsfor the improvement of the planning quality afrban areas and preparations
towards climate change and it ispart of a breakthrough reform in the field of runoff
management in planning processes. We hope that werewsuccessful in meeting our goais
this document and that it will indeed support implementing the changes required to TAMA
water section, as well as to the overall policy, awill be in frequent use by the planning
institutions and teamsn their daily workflow.

Lj
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https://data.gov.il/dataset/runoff_recharge_prioritization_areas
https://data.gov.il/dataset/runoff_recharge_prioritization_areas
https://data.gov.il/dataset/runoff_recharge_prioritization_areas
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http://www.sviva.gov.il/subjectsenv/seaandshore/israelcoast/documents/urban-drains-beach-outlet-moep-position.pdf
http://www.sviva.gov.il/subjectsenv/seaandshore/israelcoast/documents/urban-drains-beach-outlet-moep-position.pdf
https://www.austieca.com.au/documents/item/307
https://www.austieca.com.au/documents/item/307
https://www.austieca.com.au/documents/item/307
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https://stormwatersystems.com/stormx-netting-trash-trap/
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i EQET &8LjT EREGEGLYT EgT 1 &LjGE
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CelGEBEg Ny dFSHE E BY 198G B B E | 8iEEE
BT EREQEELjg GELje ETHEG & 5T E BEFEE G
LlOjdGgLieh| LpjdGglLjeh| LOAjAGYLER| njdGgLjé LEEEGT
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21.44 | 15.94 TEEERLBGEJ
2,845 | 2,354 | 3519 | 2,855 | 4,430 | 3,532 | E DI E LEEJIEIE
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LOjdGgLjé LpLjdGg Lje| QjdGg Lje|LpLjd Gg Ljg Ljit GT g g Lj LjeE
Ljé |LHEE Lj & |LHEE Ljé |LHEE Lj & |[LAEE eET Eg|Li Eg ¢
15.02 | 13.66 | 15.02 | 13.66 | 15.02 | L13.66 | 43.52| 39.57 Lij§ E
346 | 338 | 346 | 338 | 346 | Lp38 | 3.46 | 3.38 GEhDhI
842 | 6.26 | 12.27 | 912 | 17.46 |L}2.98 GET Eée|Lje gl
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008 | 007 | 008 | 007 | 008 | Lpo7 | 020 | 0.18 Lij§ E
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0.73 | Lp.55 Lj TEGEHE] LPZ
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https://www.epa.gov/water-research/storm-water-management-model-swmm
https://www.epa.gov/water-research/storm-water-management-model-swmm
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LFFfi EE§GT EeEh&LGE EnEar B ETeELT EgT 7T Lj

LGELjgd EELje E LiT EE| LjéT|LjTEGEdTE| TEgegdEl
LPorosity| LPg D L& g1 gljgbd
GEEEE q 44% 49.02 |120.34 Sand
e1 g 44% 60.96 29.97 Loamy Sand
Eg§EE 45% 109.98 | 10.92 Sandy Loam
T ET E€& EELjT 46% 88.9 3.3 Loam
T EEGg LT ET Eé 50% 169.93 | 6.6 Silt Loam
& GET 40% 219.96 | 1.52 Sandy Clay Loam
LitT EgQT 1T LjBT EEgQE 46% 210.06 | 1.02 Clay Loam
TereLjT ET ELjT
GEEG§LiGEJEEeE 47% 270 1.02 Silty Clay Loam
TE&GLjTEg 43% 240.03 | 0.51 Sandy Clay
Lit EGEELj T EgQT T T H 48% 290.07 | 0.51 Silty Clay
GEB§GEEEC ET EG
LIGEEGEGEQgT e Ee E| 475% |320.04 |0.25 Clay
LjiT ET EEELj 1 E§gEEL
T EE
Lj
Ly
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LIET EGELJT EgQET EdELiGEgT ELJEGET 1 &1 LjBLpehfpEsEjEFEEE E E LjT d Lj1
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LIEEGEQg & LJGgeEEle EGEEEeELJGEe EdeLJEgI ] gELJGEQeéLjE,ﬁg
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https://www.ajdesigner.com/phporifice/orifice_equation_flow_rate.php
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