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Ka‘elepulu Estuary provides abundant
natural resources




Ahupua‘a o Kailua 1928

Maunawili, Kahanaiki, Kapa‘a
streams flowed into Kawainui,
the 2" |argest freshwater
fishpond in Hawai’i

Water flowed from Kawainui
to Ka‘elepulu Estuary and
stream then out to Kailua Bay

Waioniki flowed into
Ka‘elepulu Pond ;

Mostly open to the ocean

Kailua Bay

Kawainui

77 KD

Ka'elepulu
Pond
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What would happen if 2 CFS of stream flow
was restored into the Ka‘elepulu system
from Kawainui?



Pilot Project of Flow Restoration Predicted Outcomes

POSITIVE potential impacts

* Increased average surface elevation from 1.5 ft to 2.0 ft MLLW

* Decreased stagnation in Kawainui Stream

e Elimination of summer low-water events associated with bad
odors, fish die-off events, and avian botulism threats

* Lower salinity in Kawainui Stream

* Improved stream mouth opening efficiency due to higher
hydraulic head

* Improved water level control in wetlands with ESA birds

* Improved fisheries by opening estuary nursery habitat.

NEGATIVE potential impacts
* |ncrease pollution into Kailua Bay

* Increased flood threat from water transfer past flood levee
* Increased flood threat due to a weakened levee
 Lowered water surface elevation in Kawainui Marsh



KAWAINUI MARSH
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KAWAINUI KAWAINUI KAILUA

STREAM BEACH BERM OCEAN

2 ft3/sec = 5.2 M ft3lMonth = ~1 ft Rise
(- Evaporation)
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PHYSICAL WATER
QUALITY
TRANSECTS OF
ESTUARY

CONDUCTED
BEFORE AND
AFTER EACH
STREAM MOUTH
OPENING EVENT

T, Salinity, pH, NTU,
Chl-a, PC, DO%
@ 15 cm
30 cm
60 cm
120 cm
180 cm




Estuary Area— 526,300m? 135 acres

Volume — 750,000m3= 26.5 Mft3

Volume of 6-inch (15 cm)
tidal inflow - 80,000m*=  2.75 Mft®

hS

NOTE: All volumes given in
millions of cubic feet




6 ESTUARY
CHALLENGES

NO PERENNIAL
STREAM FLOW
URBAN STORM
WATER FLOWS
CONSTRUCTION
RUNOFF
BATHYMETRY
CHANGES
DECREASED
STREAM MOUTH
EXCHANGE
MANGROVE




Of the 6 main problems confronting the estuary:
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urban storm drains
construction sites
netration into pond



ANNUALIZED

AVERAGE
36 FLOW
iy Kawai Nui IN
894 ac CFS

Kailua Bj

Kaelepulu Stream
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N AVERAGE
' FLOW
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Kailua Bayj

Kaelepulu Stream



FUTURE

ANNUALIZED

AVERAGE
FLOW

7.5

Kawai Nui I N

Oneawa
CFS

Kaelepulu Stream
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FRESH WATER
INFLOW SPREADS
RAPIDLY ALONG THE
SURFACE OF
KAWAINUI STREAM
AND DOWNSTREAM
TOWARDS THE
BEACH.

VERTICAL MIXING
OCCURS MORE
SLOWLY
MAINTAINING
STRATIFICATION
THROUGHOUT THE
MONTH.




FRESH WATER INFLOW APPEARS TO FLOW RAPIDLY ALONG THE
SURFACE AND EITHER EVAPORATE OR SLOWLY MIX WITH
LOWER WATER LAYERS AND MAINTAINING STRATIFICATION
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WATER SURFACE ELEVATION OF KAWAINUI
MARSH SOURCE WATER

UsSGS 16264688 Kawainui Harsh nr lewee sta 15+88, Oahu, HI

Control Portion of Experiment Experiment Duration

Marsh Water Surface Rate of Fall=0.20 inch/da Marsh Water Surface Rate of Fall =0.2 to 0.34 inch/da
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WATER SURFACE ELEVATION OF KA‘ELEPULU

Kaelepulu Water Surface Elevation, 2015 Feet MLLW

Observed Water‘EIertion Qrop | Predicted Water Elevation Drop { — b
Due to E\raporatlc.m 1/5thin/da Without Syphon Flow Restoration.
N Syphons not flowing Syphon flow rate 1.6 cu ft/sec

e Elevation, Feet MLLW

Water Surfac

" Months,JZOS | | |
© ~ 3M cu ft Water
oceanit Transferred Each Month
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Water Levels in Kaelepulu Stream

Sonde Berm

installed on 09/23/13 at removed
09/15/11 9:30 AM 09/18/13 at
12:25 PN / 6:00 AM
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Timing of Stream Mouth Opening to Maximize Initial Outflow
Results in an Increase of Total Exchange

Sonde opened

installed )/23/13 at removed
09/15/1} AM 09/18/13 at
12:25 PN / 6:00 AM
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Results: Berm opening duration

Estuary elevation and verified HIMB MLLW tidal datum
12/18/2019 to 01/17/2020

Open
pe —Pressure Sensor Adjusted to
deployment depth MLLW (m)
Verified HIMB MLLW (m)

Berm Open
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Date and Time UTC

Total Elevation Total Volume  Net Volume
Total Ebb (m) Total Flood (m) Change (m)  Exchange (m3) Exchange (m3) Percent Exchange
-1.39 1.30 2.69 1,549,336.41 -51,131.14 149.75%



Chl-a Ratio DOH
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TN Ratio DOH

TP Ratio DOH

Water Quality Parameters Along Kailua Beach standardizing
"Wet" and "Dry" Department of Health conditions

Mouth

F(1,13)=3.50, PValue=0.0842
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Chl-a, N+N, Total N, Total P Ratio DOH vs. Berm Status
Site ordered by Salinity ppt (ascending)

Mid Boat Ramp

F(1,13)=0.07, PValue=0.7952

Mid Swim Bouy

F(1,13)=0.19, PValue=0.6684

Swim Bouy

F(1,13)=1.90, PValue=0.1912
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Results: Beach Water
Quality Parameters

There is no statistical difference in
water quality along Kailua Beach
when the berm is open or closed for:

Dissolved Oxygen
Enterococcus
Total Nitrogen
Chlorophyll-a
Total Phosphate

Salinity does go down, this is not
unexpected or a contribution to poor
water quality




Entero +1

Chl-a pg/L

Log Entero +1, Chl-a, N+N vs. Log[Rainfall pa...t 24hrs (cm)+1]

Regres Sect ordered by Distance from Mouth (m) (descending)

End Golf SME Mouth Coastal
88 R 0.544 R?: 0.098 R2: 0.158 R?: 0.115
490 F(1,7)=8.37 #PValue=0.0 F(1,15)=1.63, PValue=0.2218 F(1,9)=1.69, PValue=0.2260 F(1,38)=4.92, PValue=0.0327
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Outcomes of 1.5 CFS Flow Restoration

POSITIVE

v’ Increased average surface elevation from 1.5 ft to 2.0 ft MLLW

v’ Decreased stagnation in Kawainui Stream

v' Elimination of summer low-water events associated with bad
odors, fish die-off events, and avian botulism threats

v’ Lower salinity in Kawainui Stream

v Improved stream mouth opening efficiency due to higher
hydraulic head

v Improved water level control in wetlands with ESA birds

? Improved fisheries by opening estuary nursery habitat.

NEGATIVE
Increase pollution into Kailua Bay

Increased flood threat from water transfer past flood levee
Increased flood threat due to a weakened levee

Lowered water surface elevation in Kawainui Marsh —
insignificant
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