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Stage 1: IN-SITU measurements Stage 2: LAB ANALYSES
In-situ « Water samples assessed for:
(151 wells, 4 river, and 4 sea - Enteric bacteria
samples)  Water chemistry
e DTW in wells « Cations (Na, K, Ca, Mg, etc.)
o We”_to_septic System distances * Anions (C|, Br, SO4, HCO3, NO3, PO4, F,
« Electrical conductivity 4
 Total dissolved solids (TDS) T \4w
e Sallnlty [ \ - . °':1 —
« Sampled soils and tested for \"fi
characteristics > =
 Assessment of sanitation oo [ R |
infrastructure | —r= *, s
Precipitation and temperature analyses (ongoing) e




Results

ST YNV
0T VINY
£vNa
TM-T90Y49
TM-65040
TM-LSQY¥D
TM-£50Y4D
TM-TSQYO
TM-LyQY¥D
TM-rbQuo
TM-TrQ¥o
TM-TPQUO
TM-0vQY¥D
TM-8£QYD
TM-LEQYD
TM-9£QY0
TM-620¥9
TM-92aY0
TM-€20¥9
TM-0Za¥0
TM-€TQY¥D
TM-TTQYD
TM-6QYD
[ Tm-sauo
[ Tm-vauo
[ Tm-zauo

.trﬂ.l.ﬂ.: It l

31,970 mg/L

TDS (mg/L)

bl 1.T.H.r.d.h.i.:l.n. | .ﬂ.f.thi{

Measured sea value

3000 A
2000 A
1000 4

o4&

8000 +
7000 4
6000 4
5000 4
4000 4

ST VAV
01 VAV

gvna

TM-T9QHD

TM-6SQHD

TM-LSQHD

T

TM-ESQYD

TM-1SQY9
TM-LrQYD
TM-7rQdD
(4 A et 1]

53,500 uS/cm

IM-TrQdo
TM-0vaQ4o

rliLHr.—rm

TM-8EQYD
TM-LEQYD

TM-9EQHD

Conductivity (us/cm)

TM-62aHD
TM-92QHD
TM-£2QHD
TM-02QHo

TM-E1QHD

TM-TIQHD

TM-6QYD

TM-SQY9

Measured sea value

TM-7Qys

l Lol

TM-Zado

12000
10000 A
8000 A
6000
4000 4
2000 A
0

TM-7QUON ]
oM ey
Lememy 3
Lzmemy
ST ey
m-oaus Fm——

TM-090YD m|-|

mesaeo = I

TM-E50¥9 T——n 1

Tm-0squo

TM-ovauo

UH

TM-ZPQED J
TM-TFQYD m
TM-6EQHD m
TM-LEQYD m
TM-0EQHD m| 1
TM-LTQ¥D m|

= o= = Mean DTW

TM-ETQYED ]

TMHTAYD Jrmme
TM-TT0¥9 I—m——i—

M eng “|-|
Temedy /07 — 1

m DTW (m)

TTM ady e .
smewy
gzm ewy
STM BWY | H
otmviwv ] |
mow I—
oy —— 1 l | |
8 8 8 g 8 8 8
© o o o § w ®

(w) s22eM 01 Ypdag



Microbial results

39/40 wells
(97.5%)

35/40 wells
(87.5%)

27140 wells
(67.5%)

Total
Coliform

Fecal
Coliform

E. Coli

WHO threshold
(zero count)
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Stiff diagram
— Kwa W8, TDS = 4,559. mg/L
TDS = 4,559. mg/L i Na* HCO,™ +
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There is evidence of sanitation-related groundwater contamination.




Effects of saltwater intrusion

Cl-ion classification
Cl/Br

Na/Cl

Mg/Ca

SO4/Cl

K/CI

CI/HCO,

Bex

Sample ID Ca++ Mg++
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meq/|

1.046 0.06089
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2.691
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1.293

meq/|

1.141
3.708
2.281
4.278
2.567
4.564

megq/|

0.2056
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2.261
1.234
0.6167
3.29

HCO3-
meqg/l

1.442
3.504
7.604
1.541
2.458
17.63

504--
meq/|

3.331
0
4.997
4.164
0.8328
9.161

Samples most likely
impacted by
saltwater intrusion

A\
N\

Na*'CI' = 0,86 (limit for seawater)

Samples likely more impacted
by anthropogenic factors.

CITHCO, = 6.6

CIHCO,; = 2.8

Samples least likely impacted by
Anthroy

meag/I

0.9164
2.481
0.8882
2.735
1.325
2.425

ic or salt intrusion factors.
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Mg/Ca Na/cl
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HCOj+ CO3
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Stiff diagrams

K/cl

Cl/HCO3 BEX
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HCO3+CO;
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IS evidence of saltwater intrusion into groundwater wells.
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Mean yearly temperature, trend and anomaly, 1979-2023.
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* There is widespread contamination of groundwater wells with
fecal bacteria and solutes in domestic wells.
* due to onsite sanitation and saltwater intrusion.

« Saltwater may have intruded for about 2 km inland.

* We are still analyzing temperature and precipitation data, but:
* The increasing temperatures
* Increasing floods
« Poor drainage systems, and
* Onsite sanitation

* are recipes for exacerbated climate change impacts on
groundwater quality in the study area.




