Makaha Valley
Flood Study

Community Meeting No. 1
March 25, 2014




Car overturned in upper parking lot of
Mdkaha Valley Towers

Mud and debris fill the lobby of
Mdkaha Valley Towers

Rushing water and debris
swept away bike racks

Cars and debris block lobby door to Mdakaha
Valley Towers after heavy rains
caused a mudslide

Photo credit: Star-Bulletin

Makaha Valley Flood Study- Community Meeting No.1



2008 storm

3 of 89

Backyard of resident on Manuku Street turns into a river

Makaha Valley Flood Study- Community Meeting No.1



Agenda

* Project Background

* Existing conditions in Makaha

* Flood map & drainage issues

* Preliminary Flood Mitigation Measures
* Next steps
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Project Background

* Funded by House Bill No. 2883 in 2012

 Appropriated $500,000 for flood study

“The purpose of this Act is to require the
department of land and natural resources to
conduct a flood study for Makaha Valley and
investigate all potential funding sources to finance
the flood study and any improvements or repairs
as recommended by the flood study.”

* Contracted Townscape, Inc. to conduct flood study
Subconsultants: Okahara and Associates
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Our commitment to the
Makaha community:

* We will present FLOOD FACTS based on
objective analysis.

* We will work with the Makaha community,
your elected officials and the DLNR to
implement FLOOD MITIGATION PROJECTS
for Makaha Valley.
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Townscape projects in Wai‘anae

* Makaha Flood Study- Dept. of Land & Natural Resources
* Ma‘ili‘ili Watershed Plan- Dept. of Health
* Ka‘ala Cultural Learning Center Plan- Ka‘ala Farm, Inc.

* Wai‘anae Sustainable Communities Plan Update- Dept. of
Planning & Permitting

» Update of the Nanakuli and Wai‘anae/Lualualei Regional Plan-
Dept. of Hawaiian Homelands

* Wai‘anae Watershed Management Plan- Honolulu Board of
Water Supply
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* Makaha Special Area Plan- Dept. of Planning & Permitting

* Nanakuli Valley Cultural Landscape Plan- Malama Nanakuli
Ahupua‘a
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Project Scope and Schedule

JUNE
2013

ossible

JANUARY
2015

Hydrologic Flood Flood
Background ( and ( Problems Mitigation
Research Hydraulic and Flood Measures
Modeling Risks and

Projects
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Our Stakeholder Outreach
Process

Community members

COmmunity Land owners

Businesses

State Department of Transportation

Pu b | IC State Civil Defense

AgenCIeS City DPP Drainage
Board of Water Supply

Elected
OfflCla IS Senator Maile Shimabukuro

Representative Jo Jordan
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Wai‘anae
Moku

KEAWA'® ULA-

KAHANAHAIKI
MAKUA

1 y N 3
OHIKILOLO e Mount Kalalar

LUALUALEI

Pacific Ocean

Legend

L-:E Project Area (5,914 acres)

== Major Road
Moku_ahupuaa

—— Roads

Source: State DBEDT

Makaha Valley Flood Study

o] 5,000 10,000 W E
— e Feet

S
By: Townscape, Inc. For: Hawaii State DLNR Date: January 2014

WAI‘ANAE MOKU
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Project
Area

* Total area: 5,914 T

— Roads

acres
* Streams:
Makaha ' O
West Makaha 5,914 dcres
Eku g T o
» Annual Rainfall: 22 |

to 76 inches per
year

1996- 22” over 5

N~ Slreams
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andowners

0 0 Legend
: THE 1= Project Area (5,914 acres)
e -~~~ Streams S
— Major Road o, @Y F
— Roads vl
Large Private Landowners
[ IHRT
[ Pacific Links
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¢ o
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HRTL ¢
wes! Mg,
2,
M K 2 “'Qq R 4 3
Ly - | ~
.r & ; : ’ K =
Makaha i T :
Beach Park ) ot =
Legend e ; o
im 1wk Project Area (5,914 acres) Landowners 4 v u =/ &% Maunalahilahi
1 Beach Park
hA~— Streams mmmm Govt. City & County of Honolulu (~4,015 acres) (J_:QZS_:Di?WIES MAKAHA . B o
Roads mmmm Govt. State of Hawaii (~59 acres) 0 1,000 2000 Ve Pacific
] —_——
Private (1,840 acres) IFee Ocean
Makaha VaIIey Flood Study Source: City & County of Honolulu 5w
N
LARGE LANDOWN ERS By: Townscape, Inc. For: Hawaii State DLNR  Date: March 2014

>’
]
=
oo
c
o=
Q
3]
p=
>
=
c
=}
S
S
(]
O
>
©
=)
+—
%}
©
o
=
Lo
>
0
©
>
©
<
©
A
10
=




Legend

R, o ProjectArea (5,914 acres)

=== Major Road
—— Roads

100 Foot Contours

State Land [z==
se Districts

CONSERVATION
3,810 acres

* 35% of the
valley is urban

* Largest urban W ,
district in the ) e
Wai‘anae Moku

Biaic e

Ocean
- " Beach Park
Kepuhi Point ‘ : Maunalahilahi
Beach Park
Source: el
State Land Use Commission (2013) Mauna Lahilahi
Makaha Valley Flood Study ——— e il 2 &
0 2,000 4,00Fo . \‘}(%
[ e —
STATE LAND USE DISTRICTS *
By: Townscape, Inc. For: Hawaii State DLNR  Date: Janaury 2014
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arge
Undeveloped
Parcels

* 13+ large
undeveloped
parcels

* Total 462 acres

* Zoning could allow
for single family
homes, hotels,
duplex units,
recreational
facilities

Legend

il Project Area (5,914 acres)
LL

~n~~— Streams

== Major Road

i
Hawai'i Aistar Co Ltd :
MK: 840290: parcels 15-28, |
30-32, 141, 143
HRTLLC 26.27 acres

Ko'olina Makaha East

Landowner
Hawai'i Aistar Co Ltd.

MRGC LLC
7| Makaha Valley Road LLC

Towne Development
Iwamoto Management HRT LLC
MK: 84002060
43.36 acres

: | R
] LI . 'rugr‘ o‘olina Makaha East
HRT LLC : i / { S TMK: 84002007
MK: 84002062 . s 69.63 acres

14.51 acres i

r = b2 ; owne Development;
HRTLLC f : g ’ | *5 TMK: 84002054
MK: 8400205084 \ A A% - 36.01 acres

19.95 acres N\ i ‘

MK: 84002058 A e ; .
109.68 acres 5 { : N iK: 84020001
R

\ 2 o i J 4 : 40 acres

HRTLLC (LR W sl | EGE e
MK: 840020455 ' 5 wamoto g
y Iwamoto i
22,3CI’GS X Management §

|/ Makaha Valley Road LLC 4 : e -
MK: 840020: parcel 43,44 48,6 [ W |
60.93 el : P
Makah o e T
aha = 2
Beach Park : >
Kepuhi Point
Maunalahilahi
Beach Park
Pacific
Ocean ‘v
Mauna Lahilahi Source:
City & County of Honolulu
Makaha Valley Flood Study 0—:‘l%—:c’iifhles N
0 1,000 2,000 x
mm— wmw——Feet A 9
LARGE UN DEVELOPED PARCELS By: Townscape, Inc. For: Hawaii State DLNR  Date: January 2014
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Runoff from a 20-acre parcel in Makaha that is
zoned for residential use for a 10-year flood is
approximately :
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Impacts of climate change

include:

* Increase in air
temperature

* Decrease in rainfall

* Increase in intensity of
major storms

* Increase in sea level
and ocean
temperatures

* Increase in ocean
acidity resulting in coral
reef die-off

Makaha Valley Flood Study- Community Meeting No.1
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Legend
cmim
L, u Project Area (5,914 acres)

Draina ge |-
Basins

afne Streams
Watersheds
Makaha

Kamaile'unu

* 75% of the
valley
drains into
Makaha
Stream

* 25% of the
valley
drains into >
Eku Stream i

Méakaha Valley Flood Study B o ites L
0 2,000 4,000 x

DRAINAGE BASINS —w——Fect

By: Townscape, Inc. For: Hawaii State DLNR  Date: January 2014
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Legend

AERINg
[ - Project Area (5,914 acres)

Makahaand |=z=-
West Makaha

Streams

* Not owned by
one single
entity, but
shared by many
private
landowners

* Responsibility
for maintaining
a stream rests
with the owner
of the stream

=M= Streams
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By: Townscape, Inc. For: Hawaii State DLNR  Date: January 2014




Eku Stream

* Property lines
include up to the
centerline of
stream

Overgrown vegetation in Eku Stream

Photo Credit: Hawaii State Civil Defense

Legend
r:s Project Area (5,914 acres)
=== Major Road

Roads

tmik_clip

“Apme Streams

5STREAMS- LANDOWNERS

By: Townscape, Inc.

For: Hawaii State DLNR Date: January 2014
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Flood

Insurance
Rate Map

3 general types

of flood zones:
* High Risk

* Moderate-to-
Low Risk

* Undetermined
Risk

Legend

L-:_! Project Area (5,914 acres)

[k

=== Major Road

Roads
~"N~—— Streams

Flood Zone
|| HIGHRISK (Zone AE)

I HIGH RISK (Zone VE)
I MODERATE RISK (Zone XS)
LOW RISK (Zone X)

Undetermined (not studied)

~&’15

y Moderate

Makaha
Beach Park

. a - Maunalahilahi
Kepuhi Point R N 4 Beach Park

. . W Mauna Lahilahi
High Risk Pacific
SPECIAL FLOOD HAZARD AREA Ocean
(100-year flood plain)

Source: FEMA

Makaha Valley Flood Study 0 0.5 - < B
0 2,000 4,000 X
| s s— T QA 1Y

FLOOD ZONES

By: Townscape, Inc. For: Hawaii State DLNR Date: January 2014
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What is a High Risk Area?

* SPECIAL FLOOD HAZARD
AREA- Zones A and Zones V

Flood insurance
requirement

Building standards
* At least 26% chance of

ﬂOOd I ng d uri ng a 3O_yea r Kepuhi Point _ T "é‘;‘;’éi'? R
mo rtgage / ; ,.25' Labhilahi
High Risk Pacific
* |ISSUE- Houses built before SPECIAL FLOOD HAZARD AREA Ocean

(100-year flood plain)
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Drainage
Systems

* Includes berms,

concrete channel,

swales, concrete
pipes

* Ditch/berm
located:

* Behind Makaha

Valley Towers

* Behind Mauna
‘Olu Estates

* Below golf
course

Legend

== Project Area (5,914 acres) Concrete Channel

Major Road : L ’ A
Dy 7 S

= Roads
—— 100 ft contour
TMK

= Stream et 2 J o 5
Drainage Structure GO & \

=== Reinforced Concrete Pipe 5 5 u Dl'fcu.h/Bey‘Vi
=== Ditch 8 A %
= Concrete Channel ‘ - _ . behind
o 7% I It A ]
===z Berm S J : < I = :.__’Mauna OI'!'J(

Estates*

DitchéBerm behin

Makaha

P ac ’ f‘ c Maunalahilahi
O coan MAKAHA Beach Park
Source: Ci_ty & County qf Honelulu, HOLIS :
Field Observations by Townscape, Inc. (2013) Mauna Lahilahi
= 0 0.25 0.5
Makaha Valley Flood Study Miles o
0 1,000 2,000 X
_— ) Feet » @
DRAINAGE SYSTEM By: Townscape, Inc. For: Hawaii State DLNR Date: January 2014
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Example of Makaha Valley Current
“Well-Planned” Drainage System:
Drainage System
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Legend
Hoiau
1 Damaged berm
s

Floodingin |=_
Makaha is
caused by:

— Dich

Diteh/Berm behind
Makaha Valiey Towers

* Damaged drainage

systems fee ) 2l ) N

Makaha
Beach Park

Source: City & County of Honelulu, HOLIS (2013)
“Field Observations by Townscape, Inc. (2013)

Damaged water berm wall in lower Makaha b L A

EXISTING DRAINAGE SYSTEMS

/ Kanegldki
Heiaw

Concrete Channel

y

0N

Ditch/Ber behind
: Mauna 'Olu_Estates

o) o

S o
SRuhoffifronsyoifcourse
“ovistinto deprpssions

0

0 1,000

Maunalahilahi
Beach Park

Disclaimer:
Titis map s for informational purposes and may not be
suiable for engineering use. Some of the.
information ort the map illustrates

an approximate focation of the features.

2,000

e Feet

By: Townscape, Inc.

For: Hawail State DLNR  Date: March 2014

Makaha Valley Flood Study- Community Meeting No.1
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Legend

Hoiau
1 Damaged berm
—— Roads.
== Major Road
==== Beim

Flooding in |- EESSUSEEEE
Makaha is
caused by:

e R
P Berm leveled with' ditch

* Damaged drainage
systems

* Depressions and lack of
drainage infrastructure
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Beach Park
MAKAHA .
| sultable for engineering use. Seme of the
Source; City & County of Honolulu, HOLIS (2013) information provided on the map ilustrales
*Field Observations by Townscape, Inc. (2013) / an approximate focation of the features.
- 0 0.25 05
Makaha Valley Flood Study 1Miles 0
0 1,000 2,000 W
s Feet g

EXISTING DRAINAGE SYSTEMS

By: Townscape, Inc. For: Hawaii State DLNR  Date: March 2014




Floodingin |- S

Ditch/Ber behind

Makahais B
caused by:

* Damaged drainage o o
systems :

* Depressions and lack of
drainage infrastructure

s N )
S“Runoff frgwrgg‘lﬁ course

* Clogged drainage b T e
infrastructure oy e

Makaha
Beach Park

e = Maunalahilahi
Pacific Ocean 240  Beach Park

Disclaimer:
4 This map is for informational purposos and may nat ba
Y 4 sutable for engiearing use. Some of the

Source: City & County of Honolulu, HOLIS (2013) 3 information provided on the map ilusirates

“Field Observations by Townscape, Inc. (2013) 7 an approximate iecaion of the features.

-

Makaha Valley Flood Study 0_:0.25_:0&“185

0 1,000 2,000

Rocks and debris clog storm drains along
ope . ——— KY
Kili Drive EXISTING DRAINAGE SYSTEMS

By: Townscape, Inc.

Makaha Valley Flood Study- Community Meeting No.1



Flooding in
Makaha is
caused by:

* Damaged drainage
systems

* Depressions and lack of
drainage infrastructure

* Clogged drainage
infrastructure

* Sand berm restricts
discharge into ocean

Legend
Hoiau

1 Damaged berm

—— Roads.

== Major Road

==== Beim

- )
= Concrete Channel
— Reioreed Concrat Pipe
e Swrale/Ditch
—— Dikch

_Ditch/Ber behind
>y’ Mauna 'Olu Estates

P
5N

Berm leveled with' ditch

Makaha
Beach Park

Maunalahilahi

Pacific Ocean Beach Park

Disclaimer:

suiable for engineering use. Some of the.
information provided on the map ilustrales
an approximate focation of the features.

Source: City & County of Honelulu, HOLIS (2013)
“Field Observations by Townscape, Inc. (2013)

- 0 0.25 05

Makaha Valley Flood Study 1Miles 0
0 1,000 2,000 W
—— wesw fFeet - 9

EXISTING DRAINAGE SYSTEMS

By: Townscape, Inc. For: Hawaii State DLNR  Date: March 2014
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_%- Native Forest Restoratiof

Berm Maintenance behind-
Makaha Valley‘Towers

Stream Mgmtenance
& Stream Watch -)Ié

Source: City & County of Honolulu, HOLIS
*Field Observations by Townscape, Inc. (2013)

Makaha Valley Flood Study

PRELIMINARY IDEAS FOR
FLOOD MITIGATION PROJECTS

Berm Mainténance
befiing- A% 58
Mauna ‘Olu Estates

Ehu Stedn Chamnel &
{ IQfﬂine’ Detention Basin

Maunalahilahi .. .
Beach Park Pacific *Projects

shown are for
illustrative

purposes only.

Makaha Valley Flood Study- Community Meeting No.1
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_‘*: Mative Forest Restoration

Berm Maintgfiance

Preliminary ideas for
flood mitigation W P

Makaha Valley Towers %f ¥ ! é
Kili Drive Chaek :

m e a S u re S mnh?ﬂ@ 4 ; ) : : Eku :?r&aﬁ _Channeli
STRUCTURAL

Offling Detefition Basin

: Pacific
Soace Gy 8 of Honskiu, HOLIS ¢
oo by Fosmacspa, e (2013) Ocean

Makaha Valley Flood Study YT . s
L] 1,250 2.?.“ _*K

Dy Tommacape. n.  For, Mawsd State DUNR. Dute: Masch 2014

Center of Eku Stream
Existing Ground
Gabion Rock Channel )
Maintenance
\Nater Surface J Road _

—
- —
e ———-—-—-

TSN = ~— 1

I~
2‘1% 6.*5'\\_‘_- / /

[~ 30 =~

MITIGATION PROJECTS
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Preliminary ideas for

flood mitigation

measures

STRUCTURAL

Y

DefentionBasin.

_‘*(: Native Forest Restoratiof

Berm Maintanance

Mauna Il Estates

Berm Maintenance behind ' '
¥/

Makaha Vallj Towers

3

Eku . treém Channel &
Offling Detention Basin
e . E

Pacific

Cwerruton by Townecape, Inc. (013 Ocean
Makaha Valley Flood Study I . s
L] 1,250 2.”'_?.“ _*xu
MITIGATION PROJECTS

Oy Tommscape. inc. For, Wawsd Statw DLNR Dute: Masch 3014

Center of Eku Stream

Maintenance
Road _ —

N

~

40

Existing Ground
Concrete Channel
/ Water Surface f

/
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Eku Stream - Concrete Channel

Looking Makai
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Berm Maintanance

flood mitigation | e D
measures '

Makaha Vallj Towers

Eku Stredm Channel &
Offling Detention Basin

STRUCTURAL kS ot
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Mékaha Valley Flood Study °_z_:__.°” "u,_ éx? E

To Manuku and et 280, « o
Concrete Levee MITIGATION PROJECTS s R e i DV =
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Preliminary ideas for o

f Hind 3
Detention Basin Mauna {0/t Estates

flood mitigation " S

Kili Drive C anpel/ 2%

i

| .;a;n\kl q 4
measures N e
STRUCTURAL ’

'

Maoraishilts .
‘Source: City & County of Honsiuhu, HOLIS i Besch P Pacific
“Fieid Observatom by Townacepe, nc. @2013) Ocean
Méakaha Valley Flood Study I . &k
L] 1250 2.”'_?.“ -éxu
MITIGATION PROJECTS

Dy Tommacape. n.  For, Mawsd State DUNR. Dute: Masch 2014

Center of Kili Drive

Roadside Concrete Ditch Existing
Ground
Kili Drive Water Surface _ ———" -
_____ = _ e N ey T

e/

- 10" —=

- 24 -

Kili Drive - Concrete Channel

Looking Makai
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Preliminary ideas for

flood mitigation measures

NON-STRUCTURAL
* Stream Channel Scheduled Maintenance

Remove debris in channel

Maintain overgrown vegetation
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Preliminary ideas for
flood mitigation measures

NON-STRUCTURAL

* Storm Drainage
Infrastructure Maintenance

Including berm/ditch behind
Makaha Valley Towers and
Mauna ‘Olu Estates
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Earth berm eroding beneath gunnite Rocks filled to the top of the debris poles




reliminary ideas for

ood mitigation measures
NON-STRUCTURAL

* Native Forest Restoration
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Next steps...

Phases and Schedule

JUNE
2013

* Finalize flood mitigation
measures

* Provide cost estimates
and “effectiveness
analysis”

* Develop priority/phased
list for flood control
measures
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* ldentify funding sources
for projects
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Thank you for your attention.

Questions?

Contact Information:

228, TOWNSCAPE, INC.
iﬁﬁ Environmental & Community Planning

Bruce Tsuchida
808-536-6999
bruce@townscapeinc.com
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