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l. Purpose, Summary, Background

The purpose of thigeportis to summarize thdiscussiongndrecommendationsf the Stormwater
Task Forcehat wasconvened in December 2019 to evaluate and prioritize proposgttsto
remediate stormwater flooding @ity neighborhoods that have experienced recurring damage in
recent years.

Summary

After themajorJuly 8, 2019 storm, Falls Church leasigathered data about flooding and sanitary
sewagdackupsacross the City directly fromhood victimsand during august 2019 town hall
attended by about 50 residentearlyevery speaker said that their home had flooded before. July 8
wasnot their first floodd just the worsbne

Based on thduly 2019concentration of flood damage aedrlier reports of repeatéidoding,
engineersinth€ityd s Depart ment of $xprhofity siormWéder (ragects. dent i f i
Versions of 8 thoseprojectsexceptfor Lincoln Avenue- Ellison Branchwereearlieridentified in the

City's 2012 Watershed Management Plar not yet completed.

In October 2019, City Council unanimously passed (with one absefte)ger for sStormwater

TaskForce al | i ng for ci ti z-effactive siggnowater anprovierhentgthatvalls t ¢ 0 S
protect theéelhmostalgedmwlre.cdtizen input drew fAunp
Appointments Committee interviewed more than 35 applicants, seléiegngembers from the

hardesthit neighborhoods and three adage members

Convened in December 2019, the Task Forgekly beganto gather data and perspectivesneet the
charter scopéio identify the range of possible solutions and prioritize specific areas of the City
experiencing the most severe and frequent flootbrg just three monthst deliveredits
recommendation®r project construction order to City CounicilMarch 2020 as the COVH9
pandemic was starting to disrupity operationsand the world economy

The Task Forceecommenddthis order of fundingaind construction fathe six priority projectso
City Councit

East Columbia Street/East Jefferson Strdéarrison Branch
Shadow Walk/West Columbia StréeTrammel Branch
Hillwood Avenue Area #2 Robertson Branch

Sherrow Avenue/South Virginidvenue- Tripps Run
Hillwood Avenue Area #1 Ives Branch

= =4 =4 -4

1 The Sormwater Task ForéeCharterwas issued Oct. 28, 2019, by City Council.
2The Task Force recommended that both Hillwood projects be built simultaneously, if feasible, to minimize traffic disruptions.

1


http://fallschurch-va.granicus.com/player/clip/1076?view_id=2&redirect=true
https://www.fallschurchva.gov/DocumentCenter/View/771/Final-Watershed-Management-Plan
https://fallschurch-va.granicus.com/MetaViewer.php?view_id=2&clip_id=1105&meta_id=87843
https://fallschurch-va.granicus.com/MetaViewer.php?view_id=2&clip_id=1105&meta_id=87843
https://fallschurch-va.granicus.com/MetaViewer.php?view_id=2&clip_id=1105&meta_id=87843
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9 Lincoln Avenue- Ellison Branch

Thesix priority projects would help every citizenwhospeakd out t hei r homeads
the August 2019 town hall except one residdrthe Broadway andos.

The Task Forceds diother mesnbersmfithe public,tnany of whom wafsw o m
affected by repeated floodingenerateschumerousdeas for waydesides the priority projectsat

Falls Church could make itself mdieod resilient Those ideas arsummarizedn Section VII:
Recommendations

Like many older citiesvith growing populationsFalls Church is wrestling with outdated, insufficient
infrastructurewhile confrontingnewerchallenges
1 Manystormwatepipes installed in th&930s to the 196Q&e still inuse
f Th e Cpopwatioshasjumpedat leas#0%since 2000
1 Thecontinuedstrength of th&€ i t rngabestate market and the relative ease of redevelopment
encouragsdevelopers and citizens to demolislany older, smaller homesd replace them
with largerstructureswith biggerimpervious aresd often choppinglown mature trees
during construction.
1 Insufficient stormwater drainage caracerbate infiltration and inflow problems in nearby
sanitarysewers increasing the risks of dangerous raw sewage backups in homes.
1 Climate change is leading to mdrequent, moresevere storms.

Dense residential and commercial developnmasgenerated tax revenbeit not sufficient
infrastructure investment to match tlaegerpopulation and increased impervious surf&reall cities
like Falls Church facgreat disadvantagén water utility managemeituecause of the lack of
economies of scale, land costs and the staffing, funding and maintenance challenges of operating
highly regulated, aging infrastructutdowever, hanks to itseconomic mighaand small geographic

size Falls Churcthas the opportuty toshift fromai r o+ a i | ur e managimgisestorovater
systento a more proactivasset managemesirategy Without sufficientinvestment, largscale
flooding andinfrastructure deterioratiowill continue into the futurero fully put Falls Church on a
path to flood resilience, theolution requires

a. Shortterm remediation of localized flooding for smdth mediumsizedstorms
b. Longtermwatershedestoration to protecgainstarge storms
c. Asset managemefir stormwatelinfrastructure

SFalls Church population | 2000: 10, 377 ; 2010: 12, 332ce Jul
cites anESRI Community Profilestimating the 2018 population at 17,48@ich would be a 68% jump since the 2000 Censois
more City populon history dating back to 1930.

hi
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All three solutionsare expected tgrow more expensive dsne progresseslhe more permissive the
City is with development, the hightre future costaill be for all thesestormwater mitigation efforts.

Background

In recentdecadesFalls Church has growoothin populationandin residential and commercial
developmentin conjunction with institutional expansion and addition of larger municipal facilities,
this has increased impervious awead createdubstantiallynorestormwaterunoff per average acre
Coincidingwith this growth has been a change in weather patterns and the apparent severity and
increased frequency severeainfall, particularly shordurationeventswith extremely high rainfall
intensities Also, similar to nany rapidly urbanizing cities in tidortheastthe replacement of aged
urban infrastructure has lagged significantly betimsrapid growth

Much oft h e Gtormwatersdrainag@frastructure is not only well past its desegiuseful life, but
also of inadequate size to handle the larger stormwater flow rates and volumescfeand
impervious area and climate chagdge i1 wfnalar to smany cities, Falls Church uses theya€r,
24-hour rainfall evenper Virginia Stormwger Management Program regulati@ssthe standard of
protection for design ahunicipalstormwater pipes and facilitie&ppendix A tabulategprecipitation
depth expected for various storm recurrence intervals and storm durbfioovesver, due to climate
changethe size of pipe that would convey the flow from that destgrm40 years ago, is now, due to
the changes in the design guidelines published by the National Oceanic and Atmospheric
Administration (NOAAY in 2015, inadequate to carry the-{i€ar sorm of 2020 This means that the
stormwater pipes designed and installed between 10 to 50 years ago do not providestrdeM@| of
protection required by most citigacluding Falls Churchn addition, the situation in mosimerican
cities, includng Falls Church, has been exacerbated by inadequate municipal funding for operation,
maintenance, repair, and replacement of bedosund stormwater, wastewater and water supply
infrastructure

As with mostAmericanc i t | e s , Fal | s Clwater ortinarsces megutaiing intgnsith of st o r
development, controlling percentages of impervious areaestidcting residential and commercial
development in the floodplairg the streams and waterways have been either late coming,
inadequately devised (e.g., too general moigrescriptive), not implemented, or often, if

implemented, not enforcedhe lack of control o€onstructionin City floodplains has led to severe
redrictions of stream flowDuring significant rainfall eventghathascreatedconsideraly deeper

water levelsandincreasing magnitudes of damage to the exteriors and interiors of residential and
commercial properties, as well as to public parks an@ational facilitiesStream beds and

waterways have likewise been devastated by the increased levels and velocities of flood waters
resulting in degradation of stream channels and aquatic habitat, extreme erosion of stream banks with
attendant deterioratioof water quality and downstream sedimentation and causing further channel

4 NOAA Atlas 14 published in 2015 updated standardly used InteBsitgtionFrequency (IDF) rainfall design curves. Until that
update, IDF curves generated by the weather services in 1961 were generally used fof gesigmvater infrastructure.

3
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restrictions and degradatiddowned trees and other debris resulting from bank erosion and riparian
flooding have often emained in place further restricting flow and exacerbatpsiream flooding.

Recent History of Flooding

Large storms from 2006 through 2012 focusdide C i t atténson on the increasing severity of the
stormwatefflooding problem In 2013 the City implemented a stormwater ordinance, created a
stormwater utility and began levy stormwater management fes$18 peryear per 200 square feet
of a propert yd $ residepieand/busmesseH4tofuand the new utility. In 2016,

a 2percentincreaseset the current rate of $18.3&he revenue raised from the fisaised for the
admini stration, operation and maint enaeparando f
improvementUnfortunately, by 2019 relatively small percentage of revenugasavailablefor

capital repair and replacement of aged, deterioyatedadequately sized stormwater pipes and
structuresOf significant importance is that t2®13ordinance addressed primarily watgsality
Municipal Separate Storm Sewer Systts@) pr ovi si ons of the EPAOGs CI
theCi t waterguantity problemsAlthough the ordinanceok effect Zoning restrictions pertaining

to allowable percentage of impervious cover and postieat®n runoff restrictionsulminatedn the

l

e

Citydbs overwhel ming stormwater r unThéstormawaied f | 00

fee brings in about $1.6 million a yearpstgoing toward maintenance of the existing 30+ miles of
pipe and paying off completed projects.

Since 2016, the city has tackledhnystormwateiprojects related to wateuality and some to water
guantity (seeSlide 13 using Stormwater Utility fund$-our more smaller wat@uantity projects

(Popl ar Drive, Mi dval e St r areéxpectédlitbedormptetecboyRo ad an

20216s s mpeeaswmsingtheaurrent Stormwater Utility Funds

The evolution otheresidential real estate market and construction practices in the older sections of
Falls Church hee compoun@édt h e @&adoding prablemsin recentdecadesmanyolder, smaller
homes have beatemolished andeplaced wittsignificantly largethomes (i.e.impervious areathat
generag substantially more runofh any stormThe lack ofdefinitionand enforcement of stormwater
managementequirementgi.e., detention of storm runoff to préevelopment quantities) resulted in
increasedlows tostreans and open channdlsatalreadylackedadequate conveyance capacity

In addition,nomeowners iflood-prone neighborhoodsten citethe emotional tollof ongoing

flooding threas. Whenmajorstorms ardorecastaffected homeownedstress levels increase as they
worry about water invasion, property damage, economic impact and general distress at the possibility
of yet more watedamagingheir homespropertyand healtfrom mold or raw sewage backups

Theissuesinvestigations, studies and recommendations in this report are interrdachlpaddress
t h e @hydical 8o®ding and stormwatquantity and flow rate issuesot waterquality
requirementsOther City programaddresstate and federatandardsuch as the MS4 and
Chesapeake Bay water quality initiatives of the U.S. EPAl@@ommonwealtlof Virginia.

4
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+ FALLS
CHURCH

Il. Initial Investigations of Flood-Prone Areas

The severe stornaoundLabor Day2018andon July 8, 2019 causesignificantflooding in many
areas ofalls Churchelevatingconcerns byCity leadersaboutstormwater management and flood
control After the July 8 stornthe City conducted considerable investigations, includingitn
interviews and data collectigriusa Public Meeting onrAug. 8, 2015to determine the locationsi@
severity of damagéd-rom these investigations andgth considerable public input, six neighborhoods
were identified as having incurred major damage from the July 8.&Vedeareas and the subject
streams that flooded are:

East Columbia Street/Ea#fferson StreetHarrison Branch
Shadow Walk/West Columbia Streeframmel Branch
Hillwood Avenue Area #2 Robertson Branch

Sherrow Avenue/South Virginia Avenudripps Run
Hillwood Avenue Area #1 Ives Branch

9 Lincoln Avenue- Ellison Branch

= =4 =4 -8 A

All of the mostimpactedareas are primarily residential, encompassing several blocks on multiple
streets crossed by the water coulsenanycases, the floodindirectlyimpacted residential
propertes In somecases, flooding ofity streets and gutters afi®@wed onto private propertyn

some cases, both situations occurfadure 1 illustrateshe abovdocationsof flooding.

In addition to the above six primary areas of flooding, two smaller arelascoln Avenue and Poplar
Drive were brought to th€ i t atténson These two areas were determined to involve single
propertiesfor which lesscomplex,lessexpensive solutions were more appropridterefore those
projectsare not covered in this report


http://fallschurch-va.granicus.com/player/clip/1076?view_id=2&redirect=true
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lll.  Flooding Characteristicsin Priority Neighborhoods

The following sections describe the natureegeatedlooding in the six mosimpacted

neighborhoods of the City agportedby local residentsaand Task Force membeiihe stormwater

flows generated in each watershed for they@@r, 24hour event ardirectly related to the area of the
contributing watershed, the impervimessof the watershed.e., inability of rainwater tanfiltrate)

and thetime toconcentration of the runoff from the various suétersheds contributing flow to the
main channelAppendix B summarizes hydrologic information of the individual watersheds causing
the flooding in the six priority neighborhoadde imperviousessof each watershed is a combination
of factors including land use and soil characteristtas approximagd by theAreaWeighted Curve
Number metric shown iAppendix B. The Time of Concentration is a measurdaoiv longit takes

for all parts ofawatershed to contribute flow to the flooded segment, thus producing the peak flow in
the stream at that point.

Many verbal descriptions and picturesthis sectiorrelate specifically to the July 8, 2019 storm that

caused severe damage throughdaorthernVirginia. However, all of these neighborhoods have

reported repeated flood damdgem smaller earlier stormandthe Stormwater Task Foreenvork

focused ommeeting the standards of the-yi®ar, 24hour stormThe July 201%elugedroppe4.45

inches of rairon Falls Churclin about two hours in Falls Churéh about theequivalent tca storm

with a recurrencenterval (i.e, frequency of occurrence) @00yeass. In comparison, a Xyear event,
which the Cityds storm system is designed to cc¢
rainfall spreadover a 24hour period Thus, the intensity of rainfafl.e., inches per hour) renderecdeth

July 8, 2019eventto be especiallgamaging.

These neighborhoods and streams are listed in the order that the Stormwater Task Force recommended
in March 2020 for the City to complete local fleodntrol projectsFor reasons explained below,
higherrankedprojects are more advantagedoisthe Cityto implement expeditiously

1. East Columbia Street/East Jefferson StreetHarrison Branch

Problem statement| The East Columbia neighborhood was severely impdmtedajor flood events

in 2018 and 201%ith hundred ofthousand ofdollarsin total damage to homeRunoff froma very
large catchment areal(acres according taGKY & Associatesan engineering firm contracted by the
City) serving more than 100 homieeads downhill to an undersized, aging drainage system.

Since 2018, flooding has impacted about 48 haméss neighborhoodaccording to Task Force
survey effortsFive homes repoed $40,000to $50,000in damagesandanotherfive homes repoed
damages up to $15,0000t all affected homeowners were willing to report data on damage to their
homes, or it was not able to be collected due to a variety of factors (such as being a rental unit or
homeowners moving away). Some homeowners have beetfnisarricadegarages andther

ground flood openingsecause of the flooding frequency.
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About eight tol0 homes are
affected duringqhearlyevery
rainfall due to an undersized pip
system that quickly fills up even
after moderate raimwo task
force members inspected the
drainage system during a
moderate-ebruary 2020 storm.
A visual inspection revealed tha
the draimipe filledto about 80%
of capacity, which explains
regular overland runoff into

homes al ong th

line. Visual inspection also In this still image from a video recorded by a local resident, homes and a car are
showed significant runoff into surrounded by floodwater on East Jefferson Street during a major storm on 8uR019.

streets and sewers from some
current costruction sites.

Multiple homeowners said that stormwater damage and freqagp@ato be worsening. They report

that this appears to be caused by or worsened by development of new or greatly expanded homes as
well as due to tree cover loss. For examplaewpipe stemrhome developed on East Jefferson

resulted in changed water flows toward an existing home. A homeowner on Midvale reported that

three home expansions had resulted in significant water intrusion into his yard. There are a growing
number ofrenovations, development pipe stemhomes, new homes and other additions that are
reducing the neighborhooddés surface area for w;
development is exacerbating the stress on the existidgrsizegstormwader system.

Public safety issues pPuring major storms, a public safety hazard is created along heavily traveled
East Columbia Street as kndeep floodwater blocks the road. This forces traffic to seek other routes.
East Jefferson Street suffemveraoad flooding as well. Flooding does not usually occur during
normal rain events when the stormwater system is able to handle the water load.

Earlier assessmentgThe2012 Watershed Management P(projectFMR-4, page 510) proposed
addinginlets, storm sewers, and tree box filters along Noland Street and ColumbiarSineet.
existing inlets are overwhelmed by the amount of sheet flow resulting fropateel surfaces. Tree
box filters will provide water quality improvementis.

Proposedsolutions (SeeConceptPlan) | Thisarea requirea larger stormwater sewer pipe as well as
adding and expanding inletis better drain this watershed.



https://www.fallschurchva.gov/DocumentCenter/View/771/Final-Watershed-Management-Plan
https://www.fallschurchva.gov/DocumentCenter/View/12262/E-Columbia-St-and-Harrison-Branch-Concept-Plan-
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Based on the consensus criteria in its evaluation matex] ask Forceankedthis project as #1 of the
six priority projects, rating it highlgue to theseverity of flood damagand the number of affected
homes.

Nearby problem area| Crossman Branch, another area of East Jefferson Street that floods repeatedly,
was brought to the attention thie Task Forcey City staff. The Task Force voted support the City

having GKY doing an initial engineering assessment of this project to be completed after the initial six
projects

2. Shadow Walk/West Columbia Street Trammel Branch

Problem statement| During heavy rains, homes along the narrow Trammel Branch stream are

threatened by water comimag themfrom two directions: flowindackwardout ofthewat er shed 6 s
drainculvertwhen the Four Mile Run trunk line gesurcharged, agell as runoff collecd fromthe
watershedhattriesto enterthe trunk linethrough the level culvert atbouta 90-degree angleHere is

GKYbd6s assessment of the severe problem faced b\

During a flood event, the water from the overwhelmedn trunk line attempts to flow out
through the culvert in an upstream direction. This means runoff coming from the natural
channel upstream of the culvert has no place to go, causing a severe ponding effect at the
culvert/trail embankment, which propagatupstream and impacts several homes.

Residents along Trammel Branch have spent well over $350,000 on repairs and preventative measures
to protect their homes from more frequent, more severe stdimasowners obne West Columbia

Street homdnave spentnore than $100,000 after enduring three sewage backups and five basement
floods from stormwater. At least two homes have floodigted mold issues, and one homwees

demolishedn 2020andbeingrebuilt for that reason.

The nei ghbor ho fiodding has helped killeanldasing raatuik trees in the past five
years, further compounding lodédoding problems.

The W&OD Dual Trailsconstruction projedbas created more worries for neighbors about runoff from
increasedmpervious surface andareased volumes of water entering the Four Mile Run main trunk
upstream that could reverse t he Oofthreateningiore Tr a mme |
flooding until dedicatedrainagss installed.

Public safety issues Therepeatediooding at the bottom of the Trammel Branch watershas

proven to be a danger to public safetywo primary ways: health risks frosanitary sewebackflows

and blocked roadsstormwater inflow and infiltration fills up sanitary sewer mains, pushing raw
sewagéack into homesAccording to a Task Force survey, at leaserhomes have had at least 13

total sanitary sewer backups since 1999. More than 27 residents have been exposed to raw sewage,
including eight children and seven senior citizens. At least éslents developed serious sewage
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related illnessedsl o helpmitigate this risk, the City installed six watersistant manhole covers (four
on West Columbia Street and two on Shadow Walk) in 2019 and early 2020.

The July 8, 2019, floodwaters blocked tiredlge on Shadow Wall stranding residents of four

homes, including a boy and his babysiti2uring extremely heavy rains (July 2019 and July 2020),

the undersized throats of the storm drains on West Columbia Street get overwhelmed, which floods the
street and sends a cascade of water down a nearby driveway.

Earlier assessmentgThe2012 Watershed Management P(project FMR6, page 512) proposed

thisar ea t o b erhidsaeywhsigigam adeddankingifor possible stream déighting in the

2005 Evaluation of Daylighting Opportunities Report. Individual home flooding is reported as an issue
in this area Due toplanned landscape changes fribra Dual Trailgrojectand other issues,

daylighting has not begmursuedn recentengineering efforts

Proposed solutiongSeeConceptPlan) | One of GKY's proposed soluti@involves plugging and

abandoning the existing culvert under the trail. Tsild prevent excess water from the main trunk

line from backflowing through the flat culvert into the yards of homes experiencing frequent flooding.
GKY hasproposé installing a new culvert and pipe that runs parallel to the existing line, but has no
connection to that linéMore recently, GKY and the City have discussed whethegpand the Four

Mil e Run trunk | ineds c afpmcramimel B@anchithagpodidts a | ar get
downstream and downhill to reduce the risk of future backflows.

Based on the consensus criteria in its evaluation matrix, the Task Force ranked this pr@jettlaes #
six priority projects, rating it highlgue to theseverity of flood damagehe health risks from raw
sewage backupthe number of affected homesndthe potential cost benefits of buildidgdicated
drainage while th®ual Trails projectn being constructed.

3. Hillwood Avenue Area #21 RobertsonBranch

Problem statement| Homeowners ithe Hillwood #2 areaface both stormwater damage and raw
sewage issues frooverwhelmedipes andlder connections betwesanitarysewage and
stormwaterpipes that run througyards andhext to houses, as oppodedieing buried under streets
and access ways

Hillwood #2residentdave faced 20+ years of floodiagd havdakensteps to mitigate the sewage

and stormwater that floods homes. The floods lawsednold, sewage, weakened foundations and
mental healttstressors to homeowners. For this part of Hillwood specifically, storm and sewage lines
run straight through properties, meaning that overflows are directlysneaheh o me® 6 y ar ds
driveways, which brings the flooding threatoser to house access points.

Due to the gradestormrunoff starts at Seven Corners and flows through houses and yards, down
Hillwood Avenue, causing flooding more frequently than jusy&@r stormsHomeowners face

inundation from both Hillwood Avenue and their own backyards, ntakickling flooding a constant
battle. The Robertson Branch underground stream and city storm pipes that run through the yards of

10
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the 900 and 1000 bloslof Hillwood has caused extensive damage to homes and yards, decreasing
property values and causingests to homeowners.

Many homeowners have taken mitigation actionhe last 20 years to reduce home damage and
property loss from increasing water flows dueipdill projectssuch a4 Hour Fitness, new homes
and increased ngpermeable surfaces overglming existing mitigations. Of thieur survey
responses from the Hillwoa# area, residents reported an average €fdlioods during the past 10
years, with one house reportiag astonishind5 instances of water entering their hamgust 16
monthsfrom just April 2018to July 2019.

Homeowners in this area have incurré®$00 or more in damages (one close to $100,000 in
expenses) from water issues and have taken drastgaton steps including multiple berms, French
drains inside and outside the house (some of which have been deepened over the years as flooding
worsened), and extensive water retention systems that collect water frohattheaneighboring
properties as well. &existing water flows worsen, these homes are in considerable danger of having
unlivable conditions.

2012 City assessmentThe2012 Watershed Managentétian(projecs TR-10A andTR-10C; see

also TR2 andTR10B)notedi e x cess sheet flow during storms. |
could improve water qualityo00 aAndo tthheer npereod] efcotr t
consideredTR-10B) notedfiFlooding and wetness issues in backyard areas leading to inlet points near
Shady and Hillwood. No public source. Approximatelyl®’homes affected. May be coordinated

with restoration of Robertson Branch TR10C or sheet flow issues-a0AR 0

Proposedsolutions (SeeConceptPlan) | The proposedolutions for both Hillwood projects would

replace small pipes, opens up narrow storm drains, create necessary detention systems in yards and
unlink older seweconnectionsnto theCity storm drainsvhere and if applicabld-or Hillwood #2,
increasing pip size and using detention measures, will reduce the risk of stormwater outlets close to
homesoverflowing.

Based on the consensus criteria in its evaluation matrix, the Task Force ranked this project as #3 of the
six priority projects, rating it highlywk to the severity aepeatedlood damage, the health risks from
raw sewage backu@sd he relativesimplicity of the design and construction.

11
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4. Sherrow Avenue/South Virginia Avenuei Tripps Run

The Tripps Run area covers a large portion of the City of Falls Churclprtiestfocuses primarily
on the area of Tripps Run froBouthOak Street to Route Z%outh Washington Street)n July 8,
2019, significant flooding impacted dozens of homesimarea.

Problem statement| In recentyears,
impervious surfacei this neighborhood
has increased fromew construction
projects Increased stormwater runoff has
overwhelmed the minimaxisting
infrastructureghatguides watertoward
Tripps Run. As a result, homes principal#
on the east side of Sherrdwenue
experiene large amounts afunoff
movingthrough their yarddownbhill
toward Tripps Run. This runoff
overwhelns the existing grading of yards
entes basements and destsoy
landscaping. Homeowners have spent
thousands of dollars to mitigate and
alleviate these issues.

Sherrow Avenue is covered with floodwater and homes are surrounded c
July 8, 2019. Photo courtesy of Dan Lehman.

However,July 2019was not an isolated
flooding event According to the Task
Force survey effort,tber homeowners
along Westmoreland Road and Sherrow
Avenue reported significantly increased
frequency of flooding in recent years. Fo
homeowners along Westmoreland Road,
the flooding has been primarily related t
backups from theewer/stormwater
system; whereas for homeowners along
Sherrow Avenue, flooding was related to
increased runoff from Rollins Streand
other areas south of Broad Stréetving
through their backyards toward Tripps
Run. Homeowners on Sherrow attribute |
this runoff to increased impervious _ ) _

surfaces associated with new constructic]’s [F712 ke 0 0% vel shove e depn of fooduares
on Rollins Street. @er the last five years,

homeowners reported suffering one or two

major flood eventgveryyeari defined a®nesthat caused costly damage to yards, basements, or
other property.

12
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Homeowners in these affected areas are all required to participate iattbea\NFlood Insurance

Program and may be required under certain circumstances to obtain NFIP insurance coverage.
However, because this programds deductibles ar ¢
paid for damages out of pocket

ResidentalongSherrow Avaueand South Lee Street suffer the effects of rain events overflowing the
banks of Trippds Run and Coe Br and@lbftenfdréings ar ea
h o mewnd pumps to work continuously for extended periods.

As in other stream channels, blockage of storm filoWripps Rundue to downed trees and other
debris causes increased water levels and flooding.

Public safety issues DPuring the July 2019 storm, water running through the open concrete channel at
Tripps Run rge to the top of bridge connecting Westmoreland Reladding alsadamaged the
surface of th&@ak Street bridge.

Proposed solutiongSeeConceptPlan) | The proposed projegtould add new stornmlets and drain
structuresvh er e t hey d o maigwill significandyheld dyrectstormwsitér away from
yardsand homesndtowardTripps Run.

Based on the consensus criteria in its evaluatiatrix, the Task Force ranked this project 4®fthe
six priority projects, rating it highlon the criteria of severity of flood damage dhd relative
simplicity of the design and construction.
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November 2020

Problem statement| Homeowners ithe Hillwood #1 area
have facednore tharR0 yearsof flooding, mostly from
overflowing storm drains running northwest down Hillwoor
Avenue Flooding over the banks tiielves Branch channe| ESsaes
inundatesbasements and yards. Eight horimethe Hillwood [
#1 area responded to Task Force surveys and questions
concerning their flooding issues and mitigation steps. -
Responses show that any storms over thgeHd mark T
routinely overwhelm storm drains, causingteeam of water isa down sloping
to flow into homes and yards with substantial interior and {rvewyrom street
exterior damage to homes, including saturated soils resul garage.
in tree root destabilization and mosquito breeding ground: \
that make outdoor use uncomfortable and at times dange_ == = SR
(e.g. mosquito increases during the Zika virus outbreak w ‘
especially harmful as two residents were pregnant at the
time).

Flooding frequency for homes in the Hillwood # 1 area we
reported to be an average 616 floodstotal within the last
10 yearsNeighborhood residents have taken many steps to mitigate stormwater overflows that make
their basements and yards unusable. Steps include adding one or even two sump pumps, trench drains
within basement footprints and extensive drainage barrels andngtdation systems in yards to keep

water away from homes. Homeowners have worked with engineering firms, water drainage firms and
the City to alleviate storm drain overflows onto and into property. Damage includes sewage

infiltration, mold, lost propertyloss of maturérees, and unusable space, along with mental stress and
fear during every rainstorm.

Recently, twdHillwood homeownersook
the extreme step of filling in declined
driveways that ran from street level (near
overflowing storm drains) down to
basementevel garages, losing valuable
nonlivable spaces and decreasing the val
of their homes. Most homeowners in the
Hillwood #1 area have replaced floors,
drywall and sump pumps over the years a
they attempted to stop City stormwater fro
flowing into their homes.

3 trees in this area have
fallen or had to be cut

Public safety issuesffor the Hillwood#1
areg homeowners have faced years of
flooding damage, having their homes
marked as uninhabitable at times due to
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mold, sewage and floodwater damage. The flooding is tied dired@lifytetorm drains that cannot
contain the stormwater, overflowing directly onto propentiestto drains, essentially using the
homeowner property as overflow for inadequadaveyance and storage

As a major thoroughfare, street flooding on Hillwood Avedu estimated by GKY to be about 2 feet
deep during 1§ear storm® posessignificantsafety risks tavehicles and pedestrians.

Earlier assessment$ The2012 Watershed Management P(project TR2, page 514; see also TR
10A, TR1I0BandR-100) notes fAFl ooding reported onmnf street
Hillwood Avenue and Linden Lane. Potential opportunity for box filters to improve watea | i t y . 0

Proposed solutiongSeeConceptPlan) | The proposed solutions footh Hillwood projectswould

replace small pipes, open up narrow storm drains, create detention systems in yards and unlink the
sanitarysewage system frofity storm drains. For Hillwood#1, current preliminary designs focus on
improving pipe capacitgroundthe Brook Drive/HillwoodAvenueintersection

Based on the consensus criteria in its evaluation matrix, the Task Force ranked this prbjettlas #
Six priority projects, rating it higllof the issue of severity of flood damage.

6. Lincoln Avenue - Ellison Branch

Problem statement| Of the six priority projectd.incoln Avenuei Ellison Branchs the simplest
problemto understanand to solve.

During heavy rainsyater runs down Sycamore Street onto Lincoln Avenue, ovarigthe western
curbandflooding propertiesn the 1100 and 1200 blockslahcoln Avenue which did not have a
storm sewer system installed when the area was redeveloped

While the neighborhood is in the Ellison Braneatershed,ite cause of the floodirfgr homes on the
southwest side of the streesisply not havinga storm drainage system, including curb inlets and a
conveyance conduit in the stréefs a consequence, during substantial storms, stormwater overtops
the curband flows into theyards anddwer floors of homes that are gengrddelow streetelevation.

Proposed solutiongSeeConceptPlan) | The goal would be to extend storm sewers and add inlets to
prevent runoff from overtopping the cufurther engineeringiould also identify obstructions in rear
andside yards that restrict overland relief of flows.

Based on the consensus criteria gnevaluation matrix, the Task Force ranked this projech as the
six priority projects, rating it highlfor the relative simplicity of the design and construction.

5The homes on the southwest side of the street were built without adecsitee siormwater management about 10 years ago, with
relatively large structures built on average lots sizes. It may have been assumed that the relatively high gradetafoddspreeide
conveyance of stormwater in the gutters adequate to avoid curb overtopping. Based on the experience of the lastappgaesrshét
is not the case.
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IV. Chartering and Conveningthe Stormwater Task Force

In its Stormwater Task Forcgharterin October 2019City Council asked membefst o hel p t he
as a whole grapple with the probl e msgpmjéctsisl oodi t
necessary, as the City stormwater system and streams touch every corner of the City and it is not
possible to make i mprovements everywhere at oniq

Furthermore, the ch gectsaexpensiveéandshese fusdingdeasiwrssivib r pr ¢
be difficult. Staff anticipates that in order to proceed with projects identified by the Task Force, bonds

will need to be issued by the City. The debt service on these bonds would be covered by an increase to
the Stormwag r Ut i |l ity Fee. O

In December 201,9he City convened a group of eight conceroidensfrom adiverse arrayf
professional backgrounds water management, realty, communicationtgrnational development
and mored to undertake three tasks:

1. Assist theCity staff in evaluating and prioritizing various stormwater and flooding

remediation projects

Understand stormwater funding and financing issues and alternatives

3. Understand and advise the City on lgegm capital reinvestment plans for the stormwater
program

N

TheT as k Panork woalldupdateSe ct i on 5 2@ 2Watedsheed Managegmeéns Plan,
which would then be adopt e dutukewate&hetd ynpravememsc i | t o

The Task Forcenemberswvere:

Jeff Jardine
Hans Miller
Lauren Pinkus
Mathew Ries

1 Rolf Anderson

9 Dave Dietch

1 Dave Gustafson
1 Ellen Heather

== 4 -4 A

Dave Gustafson was electedcasirpersonMike Domenica, &ity project manager, was designated
at the Cityliaisonto the Task Force

The Task Force met five times:

1 December 18, 2019 1 March 5, 2020
1 January 30, 2020 1 March 12, 2020
1 February 20, 2020

Agendas and minutes of the meetingscahlieu nd o n t h eMik€ Ddmegnica andvRakes | t e
Gustafson present ed atilns forltre priorityfpmject ran&irsgs dureng tbemme n d
March 16, 2020 City CounciVork Session(starts 52:35).
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V. Flood Area Characterization and Remediation Projects

Field Reconnaissance

At the initial TaskForcemeeting orDec 19, 2019, Mike Domenica recommendidtmembers visit
all potential project siteto familiarizethemselvesvith the neighborhoodshe topographythe
flooding that had occurred, and the projéctspossi bl e construction chall

At the Dec 30, 2019 Task Forameeting Mike Domenica offered to take interested Task Force
memberson smallgroupsitevisits, which occurred in midanuary and produced valuable information
sharing between a seasoned stormwater enginedraaid-orce members, who provided local
perspectivesn the history of flooding problem$hesevisits proved to be enormously helpful in
creating a shareanderstandingf the damagethatlocal homeownergxperiencethe way water

flowsin each neighborhood, what jurisdictional, easement, right of way, timing and constructability
issueghateach projectaces and the nature dafifferent possiblesolutions.

Subsequentlysome RskForcemembers conductddtervisits to project area® tlocument the limits
of existing infrastructure during stormghis enabledaskForcemembers to see actual water flows in
sewers and streets during a moderate to intense rainfall event

Flood Damage Surveys

TaskForcemembers were assigngmgather informatiorirom their respective neighborhootlsough
informal surveysThe Task Force developedix-questionqualitative surveyor rapid deployment

and analysis due to the aggressive timeline set by City Council to receive recommen@atopy

of the surveyappearsn Appendix C). The survey attemmdto gather information about the flooding
experience of homeowners in each afiéee information gathered served as input to an evaluation
matrix that compared qualitative and quantitative data on damages using a rating scale for various
criteria, weighted according to the importance of each critagaenrding tolraskForceconsensus

The summary matrix for the damage evaluation is showmloe 2

Overall, while useful to validate or corroborate information, the survey was considered a tool to
validate and supplement information rather than to be used as a statistically valitbtoebwner
responses wenluntaryandoften too varied or inconsistent to summarize informatiomfoentire
neighborhoodThe results were considered in the deliberations as supplemental information to the
data, interviews and other information collett®y Task ForcenembersThe damage evaluation
results were summarized and used in the overall matrix prioritizing the flooding areas based on all
criteria SeeTable 3). The damage evaluatiomgere ausefulconversatiorpointin Task Force
deliberations.

Initial Engineering Conceptual Designs and Cost Estimates

Initial engineeringefforts inFalls Churcmeighborhood#dentified as havinghe most sevenecurrent
flooding beganin Decembef019 Conceptual designs and rough cost estimates for eachtgmjec
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resolve flooding from the 1@ear storm were developed by GKY based on existing topographic
information(and supplemental surveying efforés)d simplified hydrologic calculation§his

information was supplemented with an outline of key issuesubialid impact the implementation of

the remediation project¥hese initial project outlines were used by the Task Force to begin the
evaluationand prioritization proces3o ensure adequate budgets for each project, the cost estimates
included a 45% comigency for each project to reflect the level of uncertainty associated with
conceptual designs

These estimates were also used in developing the Capital Improvement Project (CIP) costs to be
proposed to the City Council in the budget process for FY .Zl#y were also used in the

stormwater utility fees rate study that was undertaken in January to determine the fees for the next six
years necessary to support completion of the priority stormwater remediation projects listed above

Also, in January, updatl and more detailed topographic mapping was begun to provide input to
revised hydrologic and hydraulic analyses that would allow more accurate project designs and cost
estimates

ConceptualDesignSheetsfor the six priority projectsan be accesseuh the Cityd website

VI. Project Evaluation Results
Project Evaluation Methodology

In the process of evaluating and prioritizing flood mitigation projebts Task Forceecognizedhat

all six neighborhoaoslwere severely impacted and that the City was committeehtediateall six

problem areaas soon as possibl€hus, the prioritizatiomxercisehat was undertaken would not be
whetherto recommend remediation, but to advisey@ibuncil whichremediation projectshould be
expeditecbased on a range of criteria related to various implementation requirements, limitations and
opportunities associated with other projebtst were examined he methodology used was that used

in thedamage surveys: use of a range of evaluation criteria including qualitative argusetiiative
factors, weighted according to the nature of the remediation project and other. feaddtesl shows

the evaluation criteria along with the definitions atle as defined by thEaskForce

18


http://www.fallschurchva.gov/2033/Stormwater-Task-Force

City of Falls Church

=4 C(I)TFYF:AI_JLS Department ofPublic Works
e CH[JRCH Stormwater Task Force Report

November 2020

Tablel--Project Evaluation Criteria & Criteria Descriptions

1 Severity of Flooding Damage - Use Damage Assessment Results

- Ability to implement projects on timely schedule

2 Easement, ROW, Permit, IJ Requirements - Potential for inability to gain 1J approval

- Timing of related projects

- Construction access

- Staging area availability and access

- Potential construction impacts on adjacent structures or facilities
- Utility conflicts and/or relocations

- Channel or bank erosion, channel scour, downstream sedimentation
4 Environmental/Stream Impacts - Riparian stream damage (e.qg. trees, habitat)

- RPA requirements and limitations

- Compatibility with neighborhood character and goals

3 Constructability

5 Neighborhood Acceptance/lmpact on Other Properties - Compatibility with features and limitations of adjacent properties
- Madifications to riparian yards, landscaping, out buildings
6 Capital Cost - Capital cost of the project
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Table2t Damage Evaluation Matrix

Project

E. Columbia St.| Hillwood Ave. | Hillwood Ave. | Lincoln Ave. Sherrow Ave | W. Columbia

Criterion] Harrison Br. #1 #2 Ellison Br. Tripps Run Trammel Br.

Criterion Weight |Rating| Score |Rating| Score |Rating| Score |Rating] Score |Rating| Score |Rating| Score
Frequency of Flooding 2 3 6 2 4 2 4 2 4 1 2 2 4
Type of Damage 1 3 3 25 25 3 3 2 2 2 2 3 3
Repair & Restoration Costs 4 3 12 3 12 3 12 2 8 3 12 3 12
Number of Homes Impacted 3 3 9 2 6 2 6 2 6 2 6 3 9
Health & Safety Risks 5 2 10 2 10 2 10 2 10 0 0 2 10
Total Score: 40 34.5 35 30 22 38

Criterion Weight: 1 = Less Important

5 = More important
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Table3--Stormwater Project Priority Evaluation

Project
Hillwood Ave. | Hillwood Ave.
Criterion E. Columbia St. #1 #2  Robertsor] Lincoln Ave. Sherrow Ave | W. Columbia
o Harrison Br. Ives Br. Br. Ellison Br. Tripps Run Trammel Br.
Criterion
Weight | Rating | Score | Rating | Score | Rating | Score | Rating | Score | Rating | Score | Rating | Score
1|Severity of Flood Damage 6 3 18 3 18 3 18 1 6 2 12 3 18
2|# of Homes Impacted 4 3 12 2 8 1 4 1 4 2 8 2 8
3|Easement, ROW, Permit & 1J Requirements 0 2 0 1 0 3 0 3 0 3 0 1 0
4|Construction Complexity & Issues 4 2 8 1 4 3 12 3 12 3 12 2 8
5|Environmental/Stream Impacts 3 2 6 1 3 2 6 2 6 2 6 3 9
6/Neighborhood Acceptance 2 3 6 3 6 3 6 1 2 2 4 3 6
Total Score: 50 39 46 30 42 49
Estimated Cost: $1,708,000 $1,298,000 $691,000 $743,000 $920,000 $1,826,000
Capital Cost Rating: | $ 34,160| $ 33,282| $ 15,022| $ 24,767| $ 21,905| $ 37,265

Objective: Higher Total Score indicates higher of project

Criterion Weight: 1 = Less Important Rating: 1 = Lower Prospect to Move Forward
6 = More important 3 = Higher Prospect to Move Forw:
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Key Considerations on Weighting and Scoring of Projects

In discussionsiboutthe development of the evaluatiomatrix, the Task Force agreed on a number of
issues and factors thsttould be documented:

a. Recognizng that for certain properties, stormwater issues and actions are restricted by private
property ownership anihatthe ability for theCity to help those homeowners as they make
updates to thejpropertesto mitigate water issues is limited in scopich affecs the priority
and necessity dfity intervention

b. The severityof flood damage included impadtem sanitary sewebackflows streetflooding
and safety risko pedestrians and vehicldse to highvelocity, deeper stream flows

c. Easementight of way ROW), permitandinterjurisdictional equirementsverecombined
with constructioncomplexity under theConstructabilitycriterion

d. Hillwood Ave. #1 and Hillwood Ave. #2 projects should be construsitedlitaneouslyf
feasibleto avoid multiple street ckures

e. Shadow Walk/West Columbia Streeframmel Branchmust be approved by and coordinated
with NOVA Parks with regard to the W&ODual Trails construction

Based on supplemental information presented to the Task Fogoghersinderstood that the
complexity and size of the Sherrow Awesproject may increase as flooding from the nantikd other
nearby areais considered along with local flooding on Sherrowedue This issue will be included in
future studesandas appropriateghisa r epaofedts designs for flood mitigation will be modified.

Evaluation Results

Table 3 sunmaizesthe results of thd a s k  Fpoojeat evausition and prioritizatioBeveral points
are importanto understand the evaluation process and results:

A The higher Total Score indicates higher priority in the overall opinion of the Task Force
consensubased on the evaluation methodology.

A Estimated costs are in 2020 dollars aradude a 45% contingency because theycareently
developed at a conceptual level of design defhikestimated cost antbntingency may be
lowered as design and permitting proceed and provide greater levels of detail.

A The Capital Cost Rating israugh metric of the cost/benefit ratio, showing relative merit of the
project relative to other projects in terms of Estimated Cost per unit of Total Score

A For some projectshée City will need to coordinatdgmning and permitting witFairfax and
Arlingtoncounties Before constructiomeighborhood associations and residshtauld be
engaged through communicatiaboutproject details and anticipated schedules.

A A project such as Lincoln Avenue could proceed faster than other projects that were rated
higher in terms of damage reduction or other factors because there are no permit or ROW
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requirementsAlso, thedesign isstraightforward,andthe costs are lowelbut its impact on the
Four Mile Run trunk line should be studied if it were to potentiadlyconstructed before the
downstream Trammel Branch project

A BeforetheCOVIB1 9 pandemic di sr upt e cCitytstaffeandTnamsbers F o r ¢ ¢
proceeded with their work in anticipatitimat most or all or the projectguld startin FY
2021 Permitting, ROW/easement acquisition and interjurisdictional coordination may delay
start of construction of some highiority projects, allowing other projects to procdiest.

A As with adjacent counties amesanyother municipalitiesthe projects provié stormwater

infrastructure i n accord with t he dadequaie fospro@dtienpraner 35
the 1Qyear, 24hour storm event; not treevereJuly 8, 2019 storm everAdditional actions

for control of flowsin the upgradient watersheds bétprojects should be part of loteym

watershed management plans that will allow open channel passage of flows from larger storms
reducing damage to riparian properti8ach measures could include property acquisition,

transfer of development rightdevelopment of retention or detention storage, stormwater best
management practicemdincentives for reduction of impervious areas and controls

VIl. Recommendations

Becausef the conditions, investigationand studiesutlined abovethe Stomwater Task Force
makes theseecommendations to address the €igtormwater management and flecahtrol needs

1. Near-Term Recommendationg1 to 3 years)

a. Establish Capital Improvement Project (CIP) funding for and construct the six
stormwater priority projects as ranked in priorityif feasible by theTask Forceln
addition to CIP requirements for planning, design and construction costs, funding
should also include direct operational costs for project management and inspection
sufficient to fully implement the projects, as wellaatequate maintenanfunding.

b. Increase funding for operational renewal or replacement ofoutdated stormwater
infrastructure in atrisk areasuch agurb inlets, deteriorated pipes, culverts,
manholes and other stormwater structuvegl current technology

c. Invest in preventative technology andpractices tokeepwaterwaysclear. Many
Falls Church stormwater drains have open throats that allow leaves, sticks, trash and
other debris to flow easily into pipes and stre@meeducing the amount of volume
that those waterways can handiee City is fortunate to have a haworking Public
Works staff that cleans out storm sewers and removes damming threats such as downed
trees, especially before big storms. T would be wise to invest more in replacing
stormwater inlets with modern signs that capture more debris near the curb whee it
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easier for crews to accedsdore-frequent leaf collection will also help keep waterways
clear and i mprove the cityods stor mwater

d. Establish asmall project fisinking fundo to address easily implemented srsadale
projects that helprotect Cityhomesand businesses

e. Re-establisha permanentPublic Utilities Commissionto continue thenecessary
work of providing citizen input on critical infrastructure issues, such amstater and
sanitary sewage.

f. Incorporate green technology, whenever possible and cesffective, in desigmng
stormwater projects, includingays to us@pen spaces for stormwatetention.

g. Develop a plan for reguar in-channel maintenanceo remove downed trees,
branches, leaves, debris and otfh@wv obstacles that exacerbate flooding

h. Start a technical support function in DPW to advisehomeownerson stormwater
issues includinghomefloodproofingresourcesstormwater fee creditfipod insurance,
the Cityods leraeanbursensemprograme siream thannel maintenance,
watershed protectiofResource Protection AréRPA) provisions Jandscapingand
other smaliscale stormwater protection methoB®W can work with the Office of
Communications tbetter educate residents on stormwater fee credits for increasing
permeable areas and adding retention projects.

i. Use the above DPW resource to helmglacate homeowners and enforce state and
City codes (incuding RPA provisions) on manmaddlow impedimentsin stream
channelssuch as fences, bridges, landscaping and other structures or antbaities
worsen flooding

]. Re-examine development practices and fees for residential redevelopment projects
to ensure thatosts of increased impervious surfaces are not being externalized to
nearby home owners or the City stormwater system.

k. Track year-over-year changes in the overall amounts of residential and
commercial impervious surface inCity watersheds, and consider creating a
maximum amount of impervious surface ineach.With a goal of net zerannual
growth in impervious surface, tl@&ty should revisit incentives for reducing impervious
surface andlisincentivedor expanding imperviousurface.

I.  To disincentivize maximum use of structure and lot impervious surface coverage,
consider onsite retention requirements above a certain size or percentage, and
consider logarithmic fee increases as structure and lot coverage approaches the
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maximum allowable. Explore significant, recurring penalties for lots that exceed
permitted limits.

m. Empower Department of Public Worksemployees specifically permitting
managers,to issue stop work orderswithout having toconsult theC i t Buiidmsg
Departmentvhen residential or commercial construction sites endanger nearby
waterways with muddy runoff from insuéfent erosion control#\lso, reexamine the
fees for noncompliano@ and consider tying it to the value of the developnaet
making the fee applicable for each day of noncoanpteto ensure complianc&he
maximum assessed fee of $10,80ften less than the requiredrrective action.

n. Install flood sensorsystensto alert residents and drivers abouthazardous
conditions. Neighboring jurisdictions are piloting these systems, and Falls Church
could partner with them to createonomies of scale.

oo Regularly revisit the Stormwater Utility
possiblet 0 meet t he Ci t ydtiens and floatresilignceaneedd v o bl
Adjust the fee rate as necessanAlso, explore ways to ensure that the Gi&ps
accurately reflect the amount of impervious areaadloav for accurate fee collection.

p. Review the Cityods r estormivatarand flodd pratacdton c o mme r ¢
policies and regulationsin light of climate change, historic development practices,
legacy drainage and flood damage conditions, future planned residential and
commercial development and other isst®&¥smote public reviewnd comment,
provide technical review and modify policies and regulations to mitigate existing and
future stormwater problems

g. Aggressively pursue state and federal grant and loan progranfer stormwatey
water qualityand flood protection.

r. Consider esablishing a homeowner grant/loan program to encourage floed
proofing, beneficial landscaping modifications or other measures that mitigate
flood damage.

s. Include stormwater and/or flood control improvements as part of other City

projects, such as road oridge improvements, when approprigeidges, specifically,
should be engineered wathstand flooding and to not create upstream damming risks.
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2. Long-Term Recommendationg3 to 10 years)

These longerm recommendations focus oregtablishing,ammuc h as i s feasi bl e,
natural watersheds to allow conveyance of runoff from storms larger than-ylearlétorm.,
which, in fact, cause the great majority of flood damage and disruption.

a. Update the watershed management plans, previously adopkéy the City that
focused primarily on water quality rather than water quantity (e.g, stormwater
management or flood controWatershed plans and news floodplain maps for

individual watersheds should extend geog!
Engineersdo FEMA studies and maps that onl
watersheds.

b. Identify structures that constrain surface runoff from larger eventssuch as 100
and 200year storm&nd explore mitigation strategies

c. Develop strategies foretroactively reopening flood plains, including daylighting of
underground piped streams where feasibleSuch strategies should include evaluation
of options for floodprone property acquisition, transfer of development rights, use of
eminent domaimnduse of largescale surface detention

d. Provide financial mechanisms and dedicated funding for implementation of
feasible watershed management strategieStormwater drainage should be
approached from a perspective of maintaining a holistic sy&teansuringthat its
components work as efficiently as much a:
stormwater system simply amt make sense for maximizing flow and minimizing
bottlenecks: larger culverts upstream from smaller onedeféee junctions, and more.

e. Promote creating watershed advocacy entities (e.gwatershed associations) to help
implement management plansincluding public education on watershed management,
assistance with smadicale residential methods for runoff mitigation (erain barrels,
onsiteretentionihfiltration practices and other technologies), stream maintenance
programsand other proactive strategies.

f. Work with stormwater departments of Fairfax and Arlington counties to plan and
implement crossboundary projects for flood control and watershed management.

g. Work with developers of largescale commercial facilities to identify opportunities
for joint public -private investment in large-scale onsite detention facilities to
provide economies of scale and flow managemt beyond normal development
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requirements. For example, asedevelopment plans proceedthe Tinner Hill area
opportunities for incorporation of stormwater detention at a larger scale than would
ordinarily be required by City development standards shbelseriously investigated

at the planning stage and integrated into project design in accord with potential benefits
to flood protection for the Tripps Run neighborhoods.

h. Aim to further improve the Ci t scarein the FEMA Community Rating System
(CRS) Program. City investments on stormwater improvement projects and the overall
stormwater management progranprovedtheCi t y6s rma&8@ ng from a
10%discounj to a6 (a20% discoun}, which iscurrently the highst CRS rating in
Virginia. That rating improvementsaved residents an average of $117 peripefood
insurance premium#&s FEMA updates and adjusts its flood zones, this discount will
help even mor€ity household$ and help partially offset and mattial stormwater
fee rate incread®r those resident#\s the city reviews and updates stormwater plans,
it will continue toexploreopportunities to mitigatéooding impacst on the community
while ensuing we maintain our CRS rating andvestigateopportunities to improve it.

i. Stormwater utility rates should be reevaluated everyhree yearsto adjust for actual
experience with project implementation schedules, estimated project costs, flooding
experience in the City and other factoksiecent stamwater rate study recommended
increasing stormwater utility rates incrementally in coming years to provide adequate
funding to sustain City stormwater and flood control programs.

. Incentivize upgrades onlots that create most runoff The City couldshould create
incentives and a support structure for commercial properties to install retroactive
mitigationsolutions, such as improved retention/rain gardenftogesystems in large
parking lots, which will help improve water quality and lowez entiy 6 s St or mwa't
Utility fee bills. The effort could be bolstergdrough continued partnership with the
Village Preservation and Improvement Sodde8¢/PI1S) valuableRain Smart
ProgramandStreetTreeProgram

k. Work with City schools to help educate students about the importance of
stormwater and how the water cycle affects their lives and their neighborhoods. This
will encourage more student volunteerism to support the recommendations outlined
above and create new generations of stormwatarded citizens encouraging their
families to help potect their neighborhoods and downstreaaterways
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APPENDIX -B
Total Estimated
‘f : . 2 10-year  100-year
- Contributing ~ Weighted Time of
Project Name ; . PeakFlow PeakFlow
Drainage Area Curve Number Concentration
g (cfs) * (cfs) *
(ac) (min)
02 Hillwood Avenue 1 44.25 20.7 173 331
04 East Columbia/Harrison Branch 71.09 83.31 27.3 214 435
06 Hillwood Avenue 2 3.75 84.28 6.0 20 39
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