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Agenda

Why are we having this discussion?

Causes of Flooding and Overland Relief
Discussion of Design Options

Resilience

Options Explored, Watershed Strategy & Cost
FAQ's

CIP Funding

Brief Updates on other Initiatives

Questions




A reminder, why we are
having this discussion:
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Lubber Run
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showing
flooding
complaints




Key Elements of Flood Resilient Arlington

Analytics and Data Assessment

New Types and Locations for Capacity Projects

Increased Stormwater Requirements

Increased Funding
Voluntary Property Acquisition

Floodproofing Outreach
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Causes of Flooding

Some properties are at a higher risk of flooding
due to their location in former stream valleys.

e During Arlington’s early development, there were no
stormwater management regulations, and standards for
storm systems were less rigorous than today.

e Streams were buried in stormwater pipes and homes and
businesses were built within the former floodplains.

e Given the low topography in these former stream valleys, these
areas remain at higher risk of flooding despite the presence of
the underground stormwater pipes.



Surface
Water
continues
to flow to
the low
point
(where the
old stream
valley used
to be).
Properties
located at
the low
point are
always at
risk of
flooding.

w o

Do L

w N

—

As AR ]
| PAT A48T (6% Rd N
: e

|
FOT ge39s; R N |
/'_m ST S S !

S‘ECTJON

22

¥ Mamie

e

)

\D ¢ ] («F

i

G Surface

16" R-N
= - =

20 B0 4E. N 5P
R G 30 15 & AoAD N

A=TT58" Lr

T

3.0, " Xy
L
“ yod
8o ‘ ar
|| -

"-Ctkﬁl T 3 3] T 2 Y - - - i‘R e - : Fl I P | 1 : { i I T —F T |
== ‘{ iEE === MEREIES S== 5 1? = Ig : IS EESEESSE=E WEE ST
3 i —— 1H- —+—— & < = B SL= e o i =
Sk = SEE===6E, FREEIEE ; « & 3 ] = e e e
Eﬂ:é = e ss e SRS =i e E 3 = 3 = b ! ! g - | . L= = E I | g{
ERITEE E f = - = S ——— e EESSas s
b E— e H = = f = i | ?
— 5 - 5 -3 “IIQ - — f __ —t # i i | .: I ”{.- -: | ”---_” I ] ".l
[ d 1 84 3 == - 5 1 I | e I
e NiE Bt i E . == =
: “"\-'-:,: — - — = = e i t " :.
T [ —+ = - I - = t | I |
305 . : — — — f__ i I - E"' = —
=== : = 5 | =i ==== i = =
1 & EEE —— =5 T — —— | Evadiay i—::;-——-—'—" — =7 1 1 i :
e \ = ; —
- = st - E =3 =SiEES===aS= 3; 2 daz ]
— - == , e : ARLINGTON, VIRGINIA
R======- S5 === _ :_ DEPARTMENT OF PUBLIC WORKS
S5 ==i =53 = /6° ROAD N\
ae _| =S §1§ A = = _t’f]r_- = — —+— 1 |M EDISON ST TO 200' EAST OF N. ABINGDON ST
f =3 & e # F 2ps SCALE G f= - B || DESIGNED [cHeckep ——F——
o | - 1 % BQ - =L = - “: S — ! — AFPRONED  DATE APFROVED DATE AFFRGVED DATE
== i’,“ == Hid = —— oo s s o Jo e sosesssaon,
ha ‘ _r b SHIEF WATES & 13




X %
o T4 Reminder to understand
i flood risk using available

all available sources
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MNote Trend is to increase
awareness of true flood risk

Riskfactor.com

Riskfactor.com provides risk assessment
information to the public and is being
promoted by major real estate listing
websites such as Redfin, Zillow, etc.
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Stormwater System Design Standards and Overland Relief

* Over time, the US government has collected rainfall data.
This database of storm events is used to define the
likelihood of a storm occurring.

* The 10-year storm is defined as having a 10% chance of
happening each year, 100-year storm a 1% chance.

* Currently, stormwater systems are designed for a 10-year
storm, with the assumption that there is overland relief
present for larger storms.

e Overland relief is a safe pathway for stormwater to flow for
storms greater than the 10-year storm.

Goal = 10-Year storm + Overland Relief

004 | 30K | :

\ N ™ | T
\ S "“*;&"\
T \ e | 4909

1 |‘

- Y ) T~ -

\ gy By G

& m*-wum e
ﬁ;—d‘ 9011, e

R :_rf?:"’y -~

L\
RN =

ARLINGTON
5’ VIRGINIA

o RO

Y

1 1. \
1 Bl

10



Floodplain, Zoning
Balancing e
Stormwater
Priorities
and Issues
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Overland Relief Pathway
Easement, Acquisition

Rebuild Resilience

Floodproof/Elevate structures,
Remove fences blocking flow Infrastructure for safe

path, remove driveways sloping conveyance - underground
towards home structures, flood walls, swales

11
The Stormwater Team is working on all of these priorities and has multiple initiatives underway



Multiple Options Evaluated for Lubber Run
= Detention vaults — various scenarios
= Overland relief pathway

G S5 = Piped system — 10 year storm — mulfiple
= alignments

¥ The only project found
¥ to help mitigate

flooding in a
meaningful way was
@ the detention vault at
™ Woodlawn Park

M Limited impacts to
@ trees and lack of
BNE| above ground
=\ infrastructure are two
@ major advantages of

using Woodlawn Park
&% for Stormwater
8 detention




Three Areas of

work:

1. Western
Network

2. Vault at
Woodlawn

3. Northern
Network

Detention at
Woodlawn
Park requires
Pump &
vault is deep.
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utility
conflicts
along N
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* Draft Plan Controls
10-Year Storm

* Flooding will occur
for larger storms

* Climate change not
accounted for.
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Notes on System Enhancements Considered

No options considered could manage the 10-
year storm + Climate Change. Flooding
would still occur during larger storms; hence
some land acquisition will be required.

Costs included system in ROW and limited

property acquisition.

Cost Estimate:
Western Branch:
Vault and outfall:
Northern Branch:
Total:

CIP Funding

Comparison of Conceptual Woodlawn Park Detention Vault with Cardinal School Vault

Woodlawn Park Cardinal School

240,000 cf Storage
20 ft. depth
30,000 sf area

Pump*

* May require zoning action

535,000 cf of storage
12.5 ft. to 13.5 ft. tall units
60,600 sf. in easement area

Gravity

S10M

S27 M

S 4M

S 41 M (not escalated)

$ 495 M (over 10 years)

Previous Community
Meetings:
*March 22, 2022
e January 13, 2022
*October 28, 2020
* August 12, 2019

14



Progress since October 28, 2020 meeting:

» What work is underwaye
» Conceptual Engineering Analysis of Watershed
» Easement/ROW searches

» Gapsin easement/row appears to be
problematic

» Identification of possible distributed detention options

» Currently appears to be limited

» Evaluation of pipe upgrade options

» Next Steps:

» Reach out to residents regarding easement gaps
» Confinue Engineering Analysis and surveys

» Secure Funding and staff resources




Progress since January 12, 2022 and March 23, 2022 Meetings

Currently working on analysis of entire watershed to
determine solutions to flooding

o Detention sites evaluated

o Pipe upgrades evaluated

o Will address updated Capacity Study — Also RAMP

o 10-year design storm for piped system/100-year overland relief path being

evaluated
N. Buchanan St.
s Progress since last
FIOOd I ng meeting:

SOlUtlonS Some Policy issues

regarding overland
relief are still in

rocess
p

ARLINGTON
" VIRGINIA




Since we know that you may hear about this from other Civic Leaders, we want to explain this to you also.

Restore

Proposed Supplemental Watershed Strategy for Lubber Run

Voluntary Property Acquisition for Overland Relief and System Expansion

= None of the solutions evaluated can manage the updated 10-year storm.

= Designing for a 10-year storm event is only appropriate where overland relief is
available for larger storm events.

= There may not be sufficient available space within existing rights-of-way to maintain
the infrastructure, make resilient system upgrades, or to provide overland relief.
(Concern for utility conflicts in N Edison St. & Concern for stormwater pumping
facilities.)

= Upon completion of more detailed Engineering Studies, the long-term solution to
reduce flood risk in Lubber Run may require overland relief. (Note that initially,
voluntary property acquisition will focus on properties located in Spout Run

therShed .*) * There are a few properties located in Lubber Run that have expressed interest in voluntary property acquisition.

= Phased Property Acquisition is a hecessary component of a resilient
stormwater improvement program to provide overland relief or expand the system
capacity and reduce flood risk to the community. 17



Proposed Supplemental Watershed Strategy for Lubber Run Restore
Voluntary Property Acquisition for Overland Relief and System Expansion

= Land acquisition of properties in 100-year inundation zone proposed to be
phased in prioritized/tiered approach

= Property would become open space to maintain the infrastructure, enhance
the system, or to provide overland relief. Properties would be protected from
development encroachments by regulation

= Problematic flooding areas and stormwater overflow paths have been identified
by numerous studies and empirical evidence:

Capacity Study, Stormwater Masterplan and Engineering Studies
Riskfactor.com

RAMP

Flood events (2006, 2018, 2019, 2020)

= Voluntary land acquisitions
18



Why Does Overland Relief reduce overall community flood risk?

Watershed “A” has 100 lots
with an undergrounded stream

10 of the 100 lots are in an inundation zone & flood

10 flood
90 do not flood



Why Does Overland Relief reduce overall community flood risk?

Year 1
5 lots are acquired thru
voluntary ach|S|t|on

Year 5
8 lots are acquired thru
voluntary acquisition
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Year 10
10 lots are acquired thru
voluntary acquisition
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5 still flood
90 do not flood

After 10 years, risk was
reduced from 10 flooded

lots out of 100, to O
flooded lots out of 90.

2 still flood
90 do not flood

Property losses are
reduced, public safety is
improved, there is more

room for system upgrades
and maintenance access.

Flood Resilience is
increased since storms up
to the 100 year storm are

contained within the
vacant inundation zone.

0 flood
90 do not flood

Those who do not choose
to participate in the
voluntary program,

remain at risk of flooding

for a longer time frame.




Letters from the County Real Estate Bureau will be sent to property
owners indicating opportunity to participate in a Voluntary Property
Acquisition Program for the purpose of improving overland flow relief
within the Spout Run Watershed — specifically beginning with
Waverly Hills neighborhood. There are also some properties in
Lubber Run that have already reached out to the County.

There are advantages in participating in the program:
1. Lower closing costs
2. No commissions to be paid
3. Stable negotiating environment
4. Peace of Mind



FAQs Available Online

How do | know if the County is interested in purchasing my property? The County’s real estate
team will begin contacting homeowners this fall -about potential property acquisitions by
letter. Properties will be considered based on the degree that they can be used by the
County for the purposes noted above and the flood risk present in specific areas of the
waftershed based on historic development pattferns, topography, etc.

What will the purchased properties be used for? Properties acquired through voluntary
acquisitions will be used to:

= re-establish overland relief flow paths for water during large storm events for flood
mitigation,

= provide access to existing stormwater infrastructure to conduct necessary maintenance or
upgrades,

= Jocate future stormwater infrastructure stormwater detention facilities and/or water quality
facilities

Property Acquisition FAQs .



https://www.arlingtonva.us/Government/Programs/Sustainability-and-Environment/Stormwater/FAQ-Voluntary-Property-Acquisition-to-Reduce-Flood-Risk

Break for Questions

23



Restore

CIP Funding for Lubber Run

Adopted FY 23 - FY 32 CIP
10 YEAR CATEGORY SUMMARY (in $1,000s)
FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029 FY 2030 FY 2031 FY 2032 1“,1?;‘;

10. Lubber Run Watershed 1,500 1,500 1,905 155 4,920 4,855 4,570 11,930 10,640 7,480 49,455

Capacity Improvements

NOTE: Proposed funding is NOT for improvements in the Langston Blvd. Planning corridor, but is for downstream

flooding mitigation.

* Property Acquisition will be phased and prioritized over multiple CIP cycles.
There is some flexibility in project design, acquisition and construction categories.

24

Note: The proposed level of funding for this projects begins to approach the funding levels for stormwater
that sister jurisdictions already provide.



Updates on Other Stormwater Initiatives

= Plan Langston Boulevard (PLB)
= FEMA FIRM update
= Arlington County Floodplain
Ordinance update A
= Stormwater Utility Update
= RAMP update (
= High Water Detection Sensors >
= Ballston Pond Update
= |[DA 2.0 —
= /oning Study
= Flood Resilient Design and
Construction Manual

25



Plan Langston Boulevard Engagement
Preliminary Concept Plan

* Preliminary Concept Plan Report is available online
* Series of public meetings scheduled:
* Wednesday, Sept. 14
* Wednesday, Sept. 21
* Thursday, Sept. 22
* Tuesday, Oct. 11
* Multiple opportunities for providing feedback on the PCP
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Plan Langston Boulevard Documents)

Plan Langston Boulevard
Preliminary Concept Plan Report
AUGUST 2022

CONTACT US

planlangstonblvd@arlingtonva.us

Coordinator
Natasha Alfonso-Ahmed
703-228-3691

Communications & Engagement
Rachel LaPiana
703-228-0059
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https://www.arlingtonva.us/Government/Projects/Plans-Studies/Land-Use/Plan-Langston-Boulevard/Documents

Floodplain Progress Since January 12, 2022 and March 23, 2022 Meetings

Lubber Run Appeal was not accepted by FEMA
Status of FEMA PP prea by
See letter dated Jan. 31, 2022

Appeals

Result is not unexpected (very difficult to win Appeals)

Next step: LOMR

May be two: 1. Using Existing Q

LS. Department of Homeland Security
PEMA Regon 3

o
IN REPLY REFER TO: APPEAL RES
January 31,2022
Mr. Matt de Ferranti Community: Arlington County, Virginia
Chairman, Arlington County Board Communil ty No.: 515520

2100 Clarendon Blvd. Suite 302
Arlington, Virginia 22201

2. Updated Q from Ballston Pond

Dear Mr. de Ferranti;

Why Two? Obtain approval of existing conditions model, which is easier
approval. Reducing Q from pond will be more complex and will entail pond
routings and as-builts from pond

This is in response 1o two letiers dated October 18, 2021 from Elizabeth L. Thurber, P.E.. Stormwater
Infrastructure Program Manager, Depariment of Environmental Services, Arlington County, appealing the
proposed Base (1-p | chance) Flood fons (BFEs) and Special Flood Hazard Area (SFHA)
boundary for Lubber Run and Gulf Branch, as presented on the Preliminary Flood Insurance Rate Map
(FIRM) and in the Preliminary Flood Insurance Study (FIS) report for the Arlington County, Virginia and
Unincorporated Areas, dated September 18, 2020. Please note that your request is considered an appeal
because it satisfied the data requirements defined in Title 44, Chapter I, Part 67 of the Code of Federal
Regulations {44 CFR Part 67), and was submitied during the 90-day sppeal period for the aforementioned
Preliminary FIRM and FIS report.

Currently working with Consultant on Scope of Work

The fallowing scientific and/or technical data were submitted in support of this request:
1. Lubber Run :

FEMA received an appeal regarding the preliminary floodplain mapping of the reach of Lubber Run
bounded by N. Carlin Springs Road and Wilson Boulevard, depicied on Preliminary FIRM panels
51013C0038D and 51013C0076D. The Neod hazard data on the FIRMs are derived lrom a redelincation
of the effective Mood hazard data. A revised mapping of Nloodplain is proposed, “The basis for this
appeal is the use of new field run topographic survey data, photographic data, the incorporatien of this
data in the digital terrain model, and an analysis that computes new water surface elevations and Special
Flood Hazard Area (SFHA) boundaries based an the new, more accurate data.™

Note that one of the Appeals was accepted (Four Mile Run near border with
Falls Church)

Rs We have thar the v FIRM and FIS report, doted September 18, 2020, should
noi be revised based on the submitted data. The swbmitted data has several deficiencies that would need lo be
anddressed before FEMA can incorporate the revised flood hazard data inte the FIS. Some of the deficiencies
that were identiffed during an iniital assessment are as follovws:

FEMA will issue revised FIRM and FIS and a new review period starts. No
schedule yet. No dates for Letter of Final Determination.

o The submitred topographic data appears (o be corrupted and can not be read by HEC RAS nor GIS
platforms. The submitted repori refers to the Commny’s digiial terrain, bt no nforination has been
provided as 1o the data source, date af collecilon, or accuracy of the elevarion dataser.

ARLINGTON
‘, VIRGINIA

Procurement Is Underway

This will be a major undertaking in this fiscal year.



FEMA Floodplain Map Update

Detail of Preliminary floodplains

Overall view of Lubber Run
watershed with Preliminary

floodplains ‘ AN _-

28
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FEMA Floodplain Map Update
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County is in the process of procuring consulting
services to prepare two LOMR’s (Letters of Map
Revision) for the Area south of Wilson Blvd and
also Ballston Pond. Cost for both will be in the

$125,000 range.

Areas downstream on Panel 76D are on public land with no impacts to private property



Tentative Schedule for updated FIRM and Floodplain Ordinance:

Step / Milestone Start Date End Date Notes
Revised Preliminary Issued 04/29/2022 n/a County received / downloaded files
30-Day comment period 04/29/2022 05/29/2022 County provided comments to FEMA
Prep work for Appeal Start June 2022 July 2022 FEMA’s contractor will begin prep work for the Appeal Period*
FR notice prepared, submitted, and July 2022 08/02/2022 FEMA’s contractor will prepare and submit the Federal Register notice for
published (submitted) (published) publication
Newspaper publications (2) 09/29/2022 10/06/2022 FEMA’s contractor will contact local newspaper and arrange for 2 publications
(tentative) (tentative)
Appeal Period (90 days) 10/06/2022 01/06/2023 FEMA’s contractor will mail out the Appeal Start letter
(tentative) (tentative)
Prep work to ready the study for LFD Jan. 2023 Mar. 2023 FEMA's contractor will begin prep work for completing the study*
Study is independently reviewed by May 2023 June 2023 Independent contractor has 60 days to review and approve the study
another contractor
Letter of Final Determination June 2023 Nov 2023 Independent contractor has 60 days to review and approve the study
New Study Effective Date Dec. 2023 n/a County will receive new products




Floodplain Ordinance Update

* Required due to FIRM updates

* Must be approved by DCR and FEMA

* Must conform to model ordinance 4

* Must be adopted within 6 months after
Letter of Final Determination (LOD) or (
approximately December, 2023 >

Overall, proposed changes are minor

32




Proposed changes to Floodplain Ordinance

= Increase in required freeboard (distance
above base flood elevation) from 12 1o 18
Inches, or

= Buildings in 100-year floodplain must be
watertight 2 feet above the base flood

elevation (previous requirement 1 foof) I !
= Accessory structures can not be larger than
600 feet

= NO emergency service records, medical
records or government records can be
stored in 500 year floodplain

33



Summary of Proposed Changes to Floodplain Ordinance

Freeboard Update

v d
above

flooding
\
\-% . . Freeboard . I .
L . -=: LFE
LFERFE - : =« BFE
Freeboard = _ Ground level L= = 1 Ground level
] Code without freeboard: Code with freeboard:
€ v LFE at BFE LFE above BFE

LFE = lowest floor elevation BFE = base flood elevation

When the base flood elevation data is utilized, the lowest floor shall be elevated
to or above the base flood level plus eighteen (18) inches. The additional
elevation is called ‘freeboard’, which provides an added margin of safety to
address the flood modeling and mapping uncertainties associated with FIRMs.

Non-Residential Construction Freeboard Updates

New construction or substantial improvement of any commercial, industrial, or
non-residential building shall have the lowest floor, including basement, elevated
to or above the base flood elevation (BFE) a minimum of eighteen (18) inches. The
previous minimum floor elevation was one foot above the BFE.

Buildings located in Zone AE may be flood-proofed in lieu of being elevated
provided that all areas of the building components below the BFE plus two (2) feet
are watertight with walls substantially impermeable to the passage of water and
use structural components having the capability of resisting hydrostatic and
hydrodynamic loads and the effect of buoyancy. The previous requirement was
the BFE plus one (1) foot.

Residential Construction Freeboard Update

New construction or substantial
improvement of any residential
structure in Zones AE and A with
detailed base flood elevations shall
have the lowest floor, including
basement, elevated to a minimum of
eighteen (18) inches above the base
flood level. The previous minimum
elevation was one (1) foot.

34



Appurtenant or ‘Accessory Structure’

Summary of Proposed Changes
to Floodplain Ordinance

Accessory
Structure

Principal
Structure

J

Structure Size - the footprint of the structure can be no
greater than 600 square feet in area

Characteristics —

Appurtenant or ‘Accessory Structure’

Not be used for human habitation
Be useable only for parking of vehicles or limited storage

Be constructed with flood damage-resistant materials
below the base flood elevation

Be constructed and placed to offer the minimum
resistance to the flow of floodwaters

Be anchored to prevent flotation

Have electrical service and mechanical equipment
elevated to or above the base flood elevation

35



Summary of Proposed Changes to Floodplain Ordinance

0.2 Percent Annual Chance Flood Hazard Area

The mapped floodplain
includes the districts
designated as having a 0.2
percent annual chance of
flooding as shown on the
Flood Insurance Rate Map.
In this district no emergency © " °
service, medical service, or  &¥i"
governmental records
storage shall be allowed,
except by special exception
using the waiver process.

36



High Water Detection Devices

Location #1: Columbia Pike near Greenbrier
Two high water detection devices installed o ' »

Bl orsMap camera

Bailey's Crossroads, Virginia, United States

- K os map Camery
Arlington, Virginia, United States
5500 Columbia Pike Ste B, Arlington, VA 22204, USA
Lat 38.853956°
Long -77117732°
| 17/06/22 02:24 PM

Arlington, Virginia, United States
5121 VA-244, Arlington, VA 22204, USA
Lat 38.855041°

5505 Columbia Pike, Bailey's Crossroads, VA 22047, USA
Juminia Lo Lat 38.853244°

Long -77.114691°
17/06/22 02:14 PM

Google

T
|1l
| 52072655201

.
S.7 KRLINGTON COUNTY BOARD

|
|
|
g NOLONDATN

Bl oS Map camera
,' Arlington, Virginia, United States
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Ballston Pond Project

The original pond was designed to reduce peak flows by 30%, and the
new design will maintain that flood mitigation.

The project will remove accumulated sediment from the pond and
route water all throughout the pond area in new flow channels, as

opposed to flowing directly along one side of the pond as it does
now.

There will be regular maintenance after the project is done (2023)

The County has pollution reduction regulations in addition to flood
mitigation. This project was designed to maintain the flood mitigation
of the pond, and also to add water quality treatment.




LDA 2.0 - Increased
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Stormwater Management Facilities in Arlington County

A

Legend

Bioretention
Permeable Pavemet
Infiltration Trench
Green Roofs

Other

Watersheds
Arlington County



Stormwater Management Facilities
In Lubber Run

Stormwater
Management Facilities
in Lubber Run




Stormwater Utility

* County is considering changing to a stormwater
utility for funding the stormwater program

* Currently, property owners pay a stormwater tax
based on property assessment

» Stormwater utility fee would instead be based on
impervious cover on the lot (yellow areas on the
diagram)

* Credit would be offered for actions taken to reduce
runoff

* More information and resources on the web page

Single Family Detached House

[ ]impervious area

https://bit.ly/ArlingtonStormwaterUtility 22



Risk Assessment and Management Plan (RAMP)

« Will deliver updated rainfall curves, 10 year design
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to support vulneroblll’ry and risk assessments, and allow
mitigation planning.

Map County’s “urban” floodplains (outside FEMA
floodplains)

RMEGsures both Flooding and Sea Level Rise/Storm Surge W
isks

Define and value risks from flooding
Informs flood resilient design and construction standards |




Upcoming Zoning Study for Stormwater Facilities

Improve Consistency: The Zoning Ordinance treats stormwater systems
differently for public zoned sites (ex., parks, schools) and also differs from
how other water utilities are treated

Add Flexibility: The current zoning regulations do not readily enable the use
of certain stormwater stormwater system components

= Zoning study will take place over the next § months. Public meefing
tentatively planned for late October/early November.

= Unrelated to this study, we are beginning work on a Flood Resilient Design
Manual as well 4



Lubber Run

Questions? /

Path to a Flood Resilient /
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