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Cesspools contaminate our
ground water, streams and oceans

AN Cesspools and Septic Sys.

cesspool

\ Contaminants move
tovard vater

STREAM OR OCEAN

e T Rhodamine Dye Test -
Puako

* 50,000 cesspits Hawaii Island *
* 30 MGD sewage discharged *

“ Microbial attenuation
unknown Mccray 2010)

* 410,000 Lbs nitrogen per yr.™

>

* Septic Systems no better

*http:/ /health.hawaii.gov / wastewater / cesspools/

** Reray 2004 adapted, Watershed Septic System Model



http://health.hawaii.gov/wastewater/cesspools/
http://health.hawaii.gov/wastewater/cesspools/

& Scwer Lines & Cesspits
Kallua-Kona

Sewers for all, not likely.
Trenching alone $3-4M per mile

COR-WWB
GIS 2020




2100000 M o Sewers | eak

Infiltration and Exfiltration
Chlorides 600-2000 mg/l

Drinking Water 100-400 mg/L

— — _- ¢ 'qﬁ

¥ Scwer pipes in this section of Ali1 Drive are 50+ years old

¥ Other iron pipes in system fully rusted through 0
¥ Replacement process finally underway by COH (@4

Voaa
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Kona‘s Subterranean Estuary System

Coastline

Saline Water

T VT
Adapted from Johanesson 2017




Huge
volumes
of nutrient
rich
ground
water
move 1nto
the ocean
cvery day

Honokohou

-




Cesspits, Septic Systems, Sewers, and
Storm Water Create Risk.

Water Drains to the
Sea

Our monitoring tools are......
Antiquated
Misinterpreted.

The monitoring program

underfunded and poorly
staffed.

Risk misrepresented



IThe Enterococcl Water lest

US Beaches Act 2000
$1M/yr for Hawal’i

Kauaz Culture.

KEEP OUT OF WATER

Requires lesting and Postings

Wastewater bacteria
may be in river and may
cause Illness

Call State

D
808-53 epartment of Health at

6-4309 for information




History of the Fecal Indicator Bacteria (FIB) Tests /Recreation Water

* Coliforms 1890’s
*Fecal Coliforms 1966

“Enterococci Marine Water

“Formerly Fecal Strep.




IDEXX
51-Well Quanti-Tray®

MPN Table Enterolert MPN System
No. of wells giving MPN 95% Confidence Limits
per 100 ml sample Lower Upper
0 <1.0 0.0 3.7
1 1.0 0.3 5.6
2 2.0 0.6 7.3
3 3.1 1.1 9.0
4 4.2 1.7 10.7
5 5.3 2.3 12.3
6 6.4 3.0 13.9
/ /.5 3.7 15.5
38 8.7 4.5 17.1
9 9.9 5.3 18.8
10 11.1 6.1 20.5
11 12.4 /7.0 22.1
12 13.7 7.9 23.9
13 15.0 8.8 25.7
14 16.4 9.8 27.5
15 17.8 10.8 294
16 19.2 11.9 31.3
17 20.7 13.0 33.3
18 22. 14. 35.2 Sea water 1:10 Fresh water
19 23.8 15.3 37.3
20 254 16.5 394




US Beaches Act 2000

PUBLIC LAW 106-284—O0OCT. 10, 2000

Funds and requires states to monitor and post violations ot
standards and beach closures

Estimated illness rate (NEEAR Gl):
36 NGI per 1,000 recreators

Estimated illness rate (NEEAR Gl):
32 NGI per 1,000 recreators

Criteria elements Magnitude Magnitude
Indicator I S i R
(CFU/100 mL)* (CFU/100 mL)* (CFU/100 mL)* (CFU/100 mL)*
Enterococci — marine
and fresh water 39 130 OR 30 1id
OR
E. coli — fresh water 126 410 100 320
Duration: The water body GM and STV should be evaluated over a 30-day interval. Frequency: The selected GM
magnitude should not be exceeded in any 30-day interval, nor should there be greater than a 10 percent excursion
frequency of the selected STV magnitude in the same 30-day interval.

Risk estimates made for human recreation in waters
near
sewer and wastewater discharge point sources.
There are no such estimates for non point sources of
pollution ie. The Kona Coast =




Relative Risk (-)

10 100 1000
Enterococci per 100 mL

Relative Risk of Gl Iliness

as a function of Enterococci
Concentration in Marine
Waters:

Poor Correlation r=0.37 and
Weak Statistical Significance

p= 0.051

The risk is viral gastroenteritis

Wade TJ, Pai N, Eisenberg JN, Colford JM Jr. Do U.S.
Environmental Protection Agency water quality guidelines
for recreational waters prevent gastrointestinal iliness? A

systematic review and meta-analysis. Environ Health
Perspect. 2003;111(8):1102-1109. doi:10.1289/ehp.6241




The Ofticial
Enterococcl lests
are NOT species

Specific

Enterolert - B

Enterolert -|| | .-
EPA 1600 -!- e

EPA 1600 .! IR
Enterolert F -

Urban WWTP
runofft influent

E. faecalis wm E. mundltii m E. sac.
m E. faeciu m E. hirae B Indeterm. Enterococcus
]

. casseliflavus E. durans m Non-Enterococcus
W E. gallinarum m E. avium

FIGURE 2: Distribution of predominant Enterococcus species found BEREICIReRERe ol SRER I pliEll RNl

among beach water, urban runoff, and wastewater treatment plant R LS
and fecal enterococcal isolates of human and

(WW'TP) influent (untreated) and effluent (treated) samples. animal origin." Microbial pathogenesis 52.6
(2012): 336-343.
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Public Policy , Requlations and Regqulators Greatly

Overstate the Contemporary Disease Risk from Human
Feces

HDOH-Wastewater Branch | <

2014 -
“Untreated wastewater | A

contains pathogens
such as bacteria,
protozoa

and viruses that can
cause gastroenteritis,
Hepatitis A,
conjunctivitis,
leptospirosis,
salmonellosis and
cholera”.
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Hawai1 Public
Health Policy is
shaped by:

 History

e Burcaucratic Risk
Aversion

e |nattention to the
scientific data

The Yuk Factor



Huttenhower, Curtis, et al. "Structure, function and diversity of “‘." y
ARTICLE the healthy human microbiome." nature 486.7402 (2012): 207. .Q 00

B
doi:10.1038/nature11234 'l.-‘ News

Structure, function and diversity of the
healthy human microbiome FFeces trom healthy persons

The Human Microbiome Project Consortium* are

This overall absence of particularly detrimental microbes supports the

hypothesis that even given this cohort’s high diversity, the microbiota NOT a source of abundant

tend to occupy a range of configurations in health distinct from many

of the disease perturbations studied to date™". pathOgenS.

Mean non-zero abundance (size) and population prevalence (intensity) of microbial clades

a Abundant species (metagenomic data) b | | Apundant genera (1 §S dat’a)

Lactobacillus l
Propionibacterium I
Streptococcus l

Lactobacillus crispatus |}
Propionibacterium acnes |

Streptococcus mitis B}
Lactobacillus iners [ Bacteroides |

Lactobacillus gasseri [} . : Corynebacterium .
Prevotella amnii [} . . . . . Staphylococcus [}

Lactobacillus jensenii I « Moraxella
Prevotella copri 0t . * Haemophilus
Corynebacterium kroppenstedtii l * Prevotella I
Corynebacterium accolens l 1 Veillonella l
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Good
News

;l.l&

Molecular Microbiology

No longer dependent on culture and grow methods

What does nothing grew mean?

Detect and Quantitate Unigue DNA/RNA Segments
NEXTGEN Seqguencing

Phylum - Class

PCR
for any microbe -

I Patescibacteria - Parcubacteria

- Proteobacteria - Gammaproteobacteria
Proteobacteria - Alphaproteobacteria
Proteobacteria - Deltaproteobacteria
Patescibacteria - ABY1
Patescibacteria - Gracilibacteria

I Omnitrophicaeota - uncultured bacterium

- Bacteroidetes - Bacteroidia

- Nanoarchaeeota - Woesearchaeia

I Omnitrophicaeota - Omnitrophia
Cyanobacteria - Melainabacteria
Chloroflexi - Dehalococcoidia
Rokubacteria - NC10

e. COVID

Patescibacteria - Microgenomatia
I Nitrospirae - Thermodesulfovibrionia
P Thaumarchaeota - Nitrososphaeria
) Unassigned
- Patescibacteria - Saccharimonadia

Relative Abundance

Aquifer
B Aquifer CR

CFilters B chior
Bl criters.n Chlor.n
I critersck [l chlor CR
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Available online at www.sciencedirect.com

N 5 ScienceDirect

o~

?‘-"
;l. News
E

Biotechnology

propagation of microbial communities and their imprint
on urban waters
Sandra L McLellan and Adélaide Roguet

IR
The unexpected habitat in sewer pipes for the

Curr. Opin. Biotech. 2019, 57:34-41

Figure 1

Non-fecal-associated bacterial groups

\ y
The sewage microbiome

IS NOt the same as
the
INntestinal microbliome

We have been [ooking In
all the wrong places.

Relative abundance (%)
(o))
o

N
(8}

0
Authors/Projects a a b * i h f
Country USA USA USA Brazii USA China Spain Australia  Spain  Spain
Sample No 187 174 154 1 210 3 6 5 1 6

16S targeted Viv3 V3Vs V2 V6 V4V5 V3v4 V4 V6v8 Vi1Vv3d V4

Human stool Sewage Biofilm

. Nocardiaceae

. Flavobacteriaceae

. Anaerolineaceae

- Desulfobulbaceae

. Desulfomicrobiaceae

. Desulfovibrionaceae
Arcobacteraceae
Aeromonadaceae
Burkholderiaceae
Moraxellaceae

Synergistaceae

Actinobacteria
Bacteroidetes
Chloroflexi

O-proteobacteria

e-proteobacteria

y-proteobacteria

Synergistetes

Fecal-associated bacterial groups

Coriobacteriaceae

Bacteroidaceae

Porphyromonadaceae

Prevotellaceae

Rikenellaceae

Streptococcaceae
. Christensenellaceae

. Peptostreptococcaceae

. Lachnospiraceae
. Ruminococcaceae

. Erysipelotrichaceae
. Veillonellaceae

Actinobacteria

Bacteroidetes

Firmicutes

. Verrucomicrobiaceae  \errucomicrobia

Current Opinion in Biotechnology
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Ocean users are the “canary in the coal mine

170 ml of water ingested per day
and 77 days surfing per year.

Slight Increase Gl iliness

(Stone 2008)

Skin infection, another story....

5.91 times more likely to report a skin

11lness (95% C12.76-12.63; P < 0.0001)

relative to non-users (Florida)
(Fleischer 2010)
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The Sand Microcosm !!

Beach sand microcosms
Seawater microcosms
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Concentration (logqg CCE per g or mL)

~
2 1 i

Time (days)

Total Bacteria, No light exposure
(Zhang 2015)

Ent. and Staph bacteria;
far more numerous and

far more persistent in sand

SA[InCFU/L]

ENT [In CFU/L]

Calif. Beaches
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Staphylococcus aureus in
wastewater and beach sand.

NOW

1) NEWS WEATHER SPORTS VIDEO SUNRISE WHAT'S

Hawaii Leads Nation in Deadly
Staph Infections

S.aureus 40/cm? causing
infection 1n 20% ot
subjects.

(Singh 1971)

f A AOR

By Leland Kim

| - HONOLULU (KHNL) -- There are reports from across the nation of

~ students being diagnosed with antibiotic-resistant staph
~infections. In Nebraska, four basketball players got sick with staph
infections.

A high school football player in Virginia and a middle school girl in
Mississippi recently died from a strain of staph called MRSA.

So, the question is do we need to be concerned in Hawaii about | LOW
the superbug known as MRSA? The answer is yes.

Hawaii is home to beautiful beaches, but our tropical paradise is
also home to bacteria that causes staph infections.

correlation(.64)

with Enterococci in sand
(Goodwin 2012)

And the deadliest strain is called Methicillin-Resistant
Staphylococcus Aureus, more commonly known as MRSA.

"This is an organism that once it gets into the body, can go to the
heart, or the lungs and people can die," said Dr. Alan Tice, an
infectious diseases specialist with the University of Hawaii's John
A. Burns School of Medicine.

L BT Br.EE A =

A

N
-



Staphylococcus aureus (many different strains

3% Nasal and Fecal Carriers

Most strains low pathogenicity

Common in beach sand,
orevalence MRSA
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NUTRIENTS > ALGAE =
PATHOGEN SUNSCREEN

| | : Rotten Iron Sewer Pipes
" Found Recently

e  May28,2020 48
= Phytoplankton (algae) Bloom

"_;A\




Turbidity 1s UV “shade” for bacteria

UV Dose: mJt/cm?2

Percent UV Transmission

23



Sunlight UV Effects Marine Bacteria and Virus

UV dose/time inactivates bacteria and virus.
Varies by species POSRARGAAGAL
Low Dose UV can render microbes -
VBNC, leading to false negs.

Hours after effluent injection

30
1
105 -
Day 2
- Good
£ 10% (0 - News
-
S
D 3 -
= 10
o
S
— 102
L
O
10 ¢ ~
/)
—
<1 ' D--3+-08
5 10 15 20 25 30 35

Insolation (MJ m-2)

FIG. 6. Inactivation in seawater of somatic coliphages (l), F-RNA phages
(<), enterococci (O), and fecal coliform bacteria (@) from untreated sewage, as httos://shop.weatherflow.com/products/tempest
a function of insolation and time. The insolation scale is linear during daylight 5 = B i
hours; the time scale is linear during the overnight period. Samplings in which ne
CFU were detected in 100 ml are presented as <1 on the (log,,) y axis.



https://shop.weatherflow.com/products/tempest
https://shop.weatherflow.com/products/tempest

Using site specific Tempest»weather data

to estimate
relative microbial risk from
ocean recreation

O .
> - ~
! \
/ \
|
| f
== > A
- .
5\ r 4

\
WeatherFlow |

!
API
/

Tempest Weather App

Beach Cooperator???
808rhb@gmail.com

WZAALRN AN
NWINM .U

WATERKEE

8/3/2020 7:00 PM
5.5 mm, Heavy

Runoft
Events
Risk 1

San Diego “Alerts™ at 0.2 In. rain

8/25/2020 12:30 PM
1158 W/m2

Solar UV accumulation
20+ MJ

9t



https://shop.weatherflow.com/products/tempest
https://shop.weatherflow.com/products/tempest
mailto:808rhb@gmail.com
mailto:808rhb@gmail.com

Sucralose

A viable wastewater
indicator

Extremely stable
No degradation in WW treatment
UV stable
No microbial breakdown
No natural analog
Not metabolized
Mostly excreted with feces /24h

Measurement by SPE Orbitrap Mass Spec.
MDL 12 ng/L
Very precise and accurate

20



e 1. Kona Coast Map of Sampled Sites and the Ratio to the MDL

Kua Bay @ *

Sucralose’ in Municipal Wastewater
and the Near
Shore Waters of the
Kona Coast, Hawai’i

Koloko .
Honokohau @, $ Wastewater

Ratio of the site concentration Honokohau « *

to the Method Detection Harbor
Limit of 12.10 ng/L Kailua Bay @

.
Banyan's ©
@ >1000 Kahalu'u Bay @ !

® >3.0 KeauhouBay @ !
2.1 -3.0

¢ 1.0-2.0
<1.0

* Sucralose is the artificial sweetener
Sp/enda ™

Honaunau Bay ©

Sucralose in Wastewater and
the Near Shore

( Wastewater Transit Paths
and Sucralose Conc.

L
-“‘-.:- A \';_-:}‘3-”‘ ; ‘.:._;?“..“‘ = Groundwater Flows 3.13 | WW Sump
: &;"'.:':" ~ o - MGD* |
l.L||
. Wastewater Flows 1.8 MGD
: 3 Q
- " ‘
3 W
v / o
-
' \ " 42,321 ng/L

*Knee et.al. 2010



Figure 2. Three sites in Kahalu‘u Bay with widely different Sucrose to MDL ratios.

The S. section of

All'l Dr. IS not
Sucralose Detection
Kahalu’u Bay, Hawai‘i Sewered
Oct. 2019 \ . |
Ratio to the -
Method Detection | ; Ihe data SuggeSt
Limit. : I Pl discrete
Ex. 3.07 is 3x the : Jo NP7k Y
detection limit | _ ' ‘ ; | g roun dWater
' “ coONveyances

Method Detection
Limit

12 ng/L

Likely Sewage
Contamination
2 of 3 sites




Evaluation of optical brightener
photodecay characteristics for the
detection of human fecal contamination

Yiping Cao, John F. Griffith and
Stephen B. Weisberg

(L L

Cao, Y., Grimitn, J. £, & Weisberg, S.
’009). Evaluation or optica
brightener photodecay
characteristics for detection of
human fecal contamination. Water
research, 43(8), 2273-2279.
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240 Surfer Access

Kahalu'y Preliminary Results Ocean "OB™ 'Tests

b 9a ' Recent Discharges
[
j | Protocol
' ‘ accounts for
| UV Decays OB's ourescence

from D.0O.C's

Fluorescence before UV
exposure, i.e., @ 0 min

: . UV for 5 min, Calculate:
‘ o Foge | % Reduction @ 5 min

\\ Lt A Y >8% & <30%
por g N5 .

A ey C 5
(\ g U 4 fir UV for another 5 min, Calculate:
% X - " % Reduction @ 10 min
' R ATIO S ——
Keauhou L % Reduction @ 5 min

Bay )

e ' E




Ocean Waters “Universal Precautions” - OWUP
We must assume they are always contaminated

o —

e ————

1. DO NOT recreate in water with storm water runoff. Risk goes down after two days of
full sun on the water.

2. Avoid floating greasy scum. It can arise from cesspits.

3. Open wounds do not heal in seawater. It harms the tissue and invites Staph infections.

4. Vigorously clean and medicate wounds created in the sea. Watch for signs of infection.

5. Don't ignore a pus-filled pimple that arises on the body. It it gets larger, seek medical
attention.

6. Wash oft seawater and sand. Wash sand out of swim suits. LL.aunder and dry!

7. Gastrointestinal disease lasting more than a day or two, and those with fever, seek medical
attention.

8. Any serious sign, like widespread bruising, fever, or swelling of a limb a day or so after a
swim, requires immediate medical attention

31



The Research need has never been greater.
We need your support !

https://waterkeepershi.org/kona-coast-waterkeeper
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https://waterkeepershi.org/kona-coast-waterkeeper
https://waterkeepershi.org/kona-coast-waterkeeper




