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35 years ago....

A nurse from Castle Hospital was enjoying her
morning walk down Kailua Beach when, down
near flagpoles she came across:
— Raw FECES on the beach!
* And
— Obviously contaminated GREEN Sand.

SOMETHING HAD TO BE DONE!



Public Outrage instigated the S5M
Kailua Bay Study

* Currents and outfall effluent tracking in Kailua Bay
UH Prof. Hans Krock, and others.

 Bacterial Studies nearshore and streams
UH Prof. Roger Fujioka, and others.



A summary paper was published

KAILUA BAY BACTERIOLOGICAL WATER QUALITY AND
CIRCULATION ASSESSMENT REPORT (KB-6)

Hans-Jiirgen Krock
Roger S. Fujioka

Project Report PR-94-09

October 1993



Summarizing 7 separate studies
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Presenter Notes
Presentation Notes
This is the graphic recently provided by the City in coordination with Dr. Babcock’s office showing the location of the WWTP outfall and the various beach sampling stations.  I’m going to overly some of the results obtained by Dr. Krock onto this graphic.
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Presenter Notes
Presentation Notes
In the first year three current meters were deployed for three month at these locations.  In addition to the current meters, drogue and dye studies were also conducted both nearshore and at the diffuser site. 
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Presenter Notes
Presentation Notes
In the second year current meters data was recorded from two locations.
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Presenter Notes
Presentation Notes
In the third year current meters were deployed at two additional locations for two months.  


Each current meter deployment
resulted in a current “rose”
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Presenter Notes
Presentation Notes
Each current meter results in a current “rose” showing the direction, speed, and duration of currents during the period of deployment
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Presenter Notes
Presentation Notes
When the current roses are plotted on a map, in combination with the drogue and dye studies, it gives a good picture of the direction of currents over time.
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Presenter Notes
Presentation Notes
The dominant surface (top 30 ft) current is to the north in the bay.  This current varies with the tide moving more strongly to the north on a rising tide and slower, or slightly to the south, during a falling tide.
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Presenter Notes
Presentation Notes
The deep currents (dark arrows) stem from the North Equatorial Current that comes all the way across the Pacific from Mexico and flows through the Hawaiian Islands.
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Presenter Notes
Presentation Notes
The shallow near-shore currents (green) are dominated by shore-break waves moving towards the center of the beach and the strong freshwater lens that pushed out over the denser sea water.
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Presenter Notes
Presentation Notes
Under rare conditions of a surfacing plume (50%), combined with a surface current from the north (20%) and a persistent wind from the North or North Northeast (17%) can result in discharge reaching the Lanikai (not Kailua) beach, four miles away, in about 18 hours, but at a dilution factor of at least 9000 to 1.


By 1995 it had been determined that the feces
seen on the beach in 1990 by the nurse was
from a turtle.....

and the green beach sand was revealed to be
olivine, a naturally occurring dense sand
occasionally exposed by heavy surf.

The bacterial studies by Fujioka and others
(another presentation another day) concluded
that the source of the bacteria was from ducks
and other wild animals in the streams and
estuaries
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Presenter Notes
Presentation Notes
So what can the DOH beach data tell us about potential source of pollutants along Kailua Beach?  This graphic is from a single point in time.  We need to look at more data and see what correlations we can find.


/D)

Shoreline Stations

Zone of Mixing Stations

Date Fort Hase Kapoho Point | Kailua Beach | Lanikai Boat | Kalama Beach | Morth Beach |Oneawa Beach] Z0M (M2) Z0OM (M3} ZOM (hid) ZOM (M5) |
Beach (M51) (M52} (M53) Ramp (M54) Enteracooc Enterococc Enterococci Enferococo Enterococc Enterococci Enterococci
Enterococc Enterococci Enterococci Enterococc CFU100mi CFUA100mi CFUA00mI CFUM00mI CFUM00mi CFUM00mI CFUMO0mI

CFU00mi CFUM100mi CFUMDOmI CFUM00mI Daily Geomean | Daily Geomean | Daily Geomean | Daily Geomean

05/15/24 10 41 13 2300 15 0.9 29 <2.78 <2.71 2.35 {2.5?:
05/14/24 450 10000 1000 2800 1400 29.5 2800
05/13/24 9 440 74 28 36 1.45 1500
05/12/24 94 2300 170 510 4 35 2
05/11/24 720 63 5] 25 14 7 3

05/10/24 14 57 2 22 0.9 4 3 |

05/09/24 4 14 5] 17 8 7 37 <2.21 2.76 0.9 <1.99

05/08/24 <0.90 4 4 0.9 3 <0.890 7 <1.58 <0.90 <1.48 <1.17
05/03/24 <0.90 8 5 4 2 3.5 5
04/27/24 0.9 2 10 17 3 17.5 6
04/21/24 5 5 2 3 0.9 <0.90 3
04/15/24 11 3600 0.9 51 12 6 3
04/09/24 10 7 0.9 6 3 <0.90 2
04/03/24 <0.890 5 17 42 10 =<0.80 5]
03/28/24 2 14 0.9 ) <0.90 <0.90 0.9
03/22/24 6 39 19 2 <0.90 <0.90 5]
03/16/24 2 21 0.9 11 7 <0.90 13
03/10/24 6 30 15 17 2 1.45 11
03/04/24 <0.890 24 19 13 5 <(.890 )
02/27/24 7 14 19 38 25 <0.890 10
02/21/24 0.9 22 0.9 17 2 <0.90 4
02/14/24 0.9 160 3 0.9 ) <0.90 0.9
02/09/24 15 62 19 39 20 25 )
02/03/24 6 24 83 25 44 9.5 10
01/28/24 3 350 21 5 <0.890 1 4
01/22/24 12 610 29 21 22 1 5]
01/16/24 8 300 49 90 39 1.95 94
01/10/24 10 880 5] 13 20 1.5 31



Presenter Notes
Presentation Notes
This is one of the data sheets shown to us by Dr. Babcock at the town meeting last year.  There’s lots more.



/D)

Shoreline Stations

Zone of Mixing Stations

Date Fort Hase Kapoho Point | Kailua Beach | Lanikai Boat | Kalama Beach | Morth Beach |Oneawa Beach] Z0M (M2) Z0OM (M3} ZOM (hid) ZOM (M5) |
Baach (MS1) (ME2) (MS3) Ramp (M54) Enterococc Entarococci Enterococci Enterococc Enterococci Enterococci Enterococci
Enterococc Enterococci Enterococci Enterococc CFU100mi CFUA100mi CFUA00mI CFUM00mI CFUM00mi CFUM00mI CFUMO0mI

CFU00mi CFUM100mi CFUMDOmI CFUM00mI Daily Geomean | Daily Geomean | Daily Geomean | Daily Geomean

05/15/24 10 41 13 2300 15 0.9 29 <2.78 <2.71 2.35 -¢2.5?:
05/14/24 450 10000 1000 2800 1400 29.5 2800
05/13/24 9 4401 74 28 36 1.45 1500
05/12/24 94 2300 170 510 4 35 2
05/11/24 720 63 5] ) 14 7 3

05/10/24 14 af 2 22 0.9 4 3 |

05/09/24 4 14 ) 17 8 7 37 <2.21 2.76 0.9 <1.99

05/08/24 <0.90 4 4 0.9 3 <0.890 7 <1.58 <0.90 <1.48 <1.17
05/03/24 <0.90 8 5 4 2 3.5 5
04/27/24 0.9 2 10 17 3 17.5 6
04/21/24 5 5 2 3 0.9 <0.90 3
04/15/24 11 3600 0.9 31 12 6 3
04/09/24 10 [ 0.9 (3] 3 <0.90 2
04/03/24 <0.890 5 17 42 10 =<0.80 5]
03/28/24 2 14 0.9 ) <0.90 <0.90 0.9
03/22/24 6 394 19 2 <0.90 <0.90 5]
03/16/24 2 21 0.9 11 7 <0.90 13
03/10/24 6 30] 15 17 2 1.45 11
03/04/24 <0.890 24 19 13 5 <(.890 9
02/27/24 7 14 19 38 25 <0.890 10
02/21/24 0.9 22 0.9 17 2 <0.90 4
02/14/24 0.9 160] 3 0.9 ) <0.90 0.9
02/09/24 15 62 19 39 20 25 )
02/03/24 6 24 83 25 44 9.5 10
01/28/24 3 350} 21 5 <0.890 1 4
01/22/24 12 610] 29 21 22 1 B
01/16/24 8 300} 49 90 39 1.95 94
01/10/24 10 880] 6 13 20 1.5 31



Presenter Notes
Presentation Notes
What if we just look at the two stations on either side of the Oneawa channel (blue) and the two stations on either side of the Kaelepulu Stream mouth (red) and then plot this data over time?



Kailua Beach Bacterial Data

N Kailua Beach (Oneawa) Vs. S. Kailua Beach (Kaelepulu)
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Presenter Notes
Presentation Notes
Even though bacterial levels are higher at the Oneawa end of Kailua beach than at the Kaelepulu end 73-percent of the time, there is no statistical difference in the levels of bacteria typically at both sites.  Lower Brown and orange bars show where Brown Water and Permit Exceedance notices were issued by the DOH


ENTEROCOCCUS COUNT PER dL

Kailua Beach Bacterial Data

N Kailua Beach (Oneawa) Vs. S. Kailua Beach (Kaelepulu)
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Presenter Notes
Presentation Notes
This is the period of daily sampling that occurred in May due to the exceedences at the WWTP.  But the levels at Oneawa nearest the outfall are similar to the levels farther from the outfall at Kaelepulu. 
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Kailua Beach Bacterial Data

N Kailua Beach (Oneawa) Vs. S. Kailua Beach (Kaelepulu)

10000 ~
1000 -

100 -

M nans 1B

1/4/24 2/4/24 3/4/24 4/4/24 5/4)24 6/ /24 7/4/24 8/4/24 9/4/24

0.1 -
Dato


Presenter Notes
Presentation Notes
 and what’s with this section of the data where the Kaelepulu samples are uncharacteristically higher than at the Oneawa end of the beach?
Maybe we need more data.
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Presenter Notes
Presentation Notes
The graph at the bottom is the same as on the previous slide.  The graph at the top shows the elevation of water in Kawainui Marsh – and the volume of water coming out of the Oneawa Canal.  The red arrows show the periods of time when the Kaelepulu Stream mouth was open at the south end of the beach.  High levels of flows from both stream mouths correlate with higher levels of bacteria in the nearshore Kailua Bay.  Note that the biggest opening of Kaelepulu Stream, that happened in the absence of rainfall, resulted in increased bacterial levels ONLY at the southern end of the beach.
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Figure 19. O*ahu- Mokapu experimental swath.
The Mokapu experimental swath shows low seaweed &'°N values (with the exception of one

site), moderate predicted wastewater nitrogen flux to the coastline and dense OSDS near the
swath.



Presenter Notes
Presentation Notes
A 2021 report to the ‘22 Legislature by UH (C. Smith Senior Author) showed where shallow water algae had high concentrations of N15 nitrogen isotope which is in high concentrations in waste water and wetlands.  Purple highlighted homes are not connected to the WWTP.  


It is clear that the Kailua WWTP is not a serious threat to
water quality in the nearshore Kailua Bay.

Nearshore pollutants in Kailua Bay come primarily from
the Oneawa canal, but also from the Kaelepulu Stream
when it is open to flow. The primary source of pollutants
in the Kaelepulu system is the inflow from City Storm
Drains. Pollutant sources to Oneawa are more
complicated but undoubtedly relate to the increased
amount of mangrove along the canal.

To insure improved water quality in Kailua Bay it is
important to focus upon the uncontrolled pollutant loads
from City Storm Drains and control of mangrove.



To improve water quality in Kailua

1. Control pollutant loads from storm drains

— DOH to complete the TMDL study
— Street sweeping & appropriate storm system BMPs
— Control construction site runoff

2. Eradicate mangrove from the system
Restore partial historical flow from Kawainui

4. Open stream mouth to monthly flow to the
sea

5. Dredge Kaelepulu canal where it blocks
seawater flow to the main pond

w



Why the City Doesn’t Want to
Implement TMDL’s

Summer Open Coast GM
Winter Open Coast GM

. Estuary GM


Presenter Notes
Presentation Notes
These are the three basic water quality standards for Kailua.  Kailua Bay water quality is governed by the Open Coast standard, one for winter and the other for summer.  The Kaelepulu system has a single standard for estuaries.  These are the quantities of contaminants that should not be exceeded more than half the time…… a geometric mean.   If you took 100 water quality samples, one each for 100 days, no more than half of the samples should exceed these values, or the water would be considered to be contaminated.  
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Why the City Doesn’t Want to
Implement TMDL’s

Summer Open Coast GM
Winter Open Coast GM
Summer Open Coast 10% nte
Estuary GM

Winter Open Coast 10% nte
Summer Open Coast 2% nte
Estuary 10% nte

Winter Open Coast 2% nte
Estuary 2% nte



Presenter Notes
Presentation Notes
But there are additional standards that show the value of a contaminant that should not be exceeded more than 10% of the time and 2% of the time.  The 2% standard should not be exceeded by more than 2 of the 100 samples taken, or more often than 7 days per year.


Why the City Doesn’t Want to
Implement TMDL’s

Summer Open Coast GM
Winter Open Coast GM

Summer Open Coast 10% nte
Estuary GM
Winter Open Coast 10% nte

Summer Open Coast 2% nte
Estuary 10% nte

Winter Open Coast 2% nte
Estuary 2% nte

Pearl Hbr 2% nte



Presenter Notes
Presentation Notes
The “dirtiest” water body standard is that for Pearl Harbor NTE 2% level.
So what level of pollutants are coming out of the storm drains?


Why the City Doesn’t Want to
Implement TMDL’s

Summer Open Coast GM
Winter Open Coast GM
Summer Open Coast 10% nte
Estuary GM

Summer Open Coast 2% nte
Estuary 10% nte

Winter Open Coast 2% nte
Estuary 2% nte

Pearl Hbr 2% nte
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