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DYE TRACER STUDY Q

RED HILL RIDGE AND VICINITY




PURPOSE OF THE TRACER STUDY

* PRIOR STUDIES HAVE SHOWN THAT THIS REGION IS EXTREMELY COMPLEX

* CURRENT INVESTIGATIONS HAVE SHOWN THAT WE LIKELY HAVE A MULTI-
LAYERED GROUNDWATER SYSTEM THAT IS (AT LEAST PARTIALLY)
COMPARTMENTALIZED BY VERTICAL AND HORIZONTAL GEOLOGIC
FORMATIONS HAVING WIDELY VARYING PERMEABILITY

* A PRIORI PREDICTION OF THE DIRECTIONS AND RATES OF GROUNDWATER
FLOW WITHIN SUCH A COMPLEX SYSTEM ARE LIKELY TO FAIL

* DYE TRACER STUDIES CAN PROVIDE GROUND TRUTH DATA FOR DOMINANT
AND SECONDARY FLOW DIRECTIONS AND RATES
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TRACER STUDY DESIGN <

-/ * INJECT A SIGNIFICANT QUANTITY OF A BENIGN, EASILY-DETECTED, TRACER INTO ONE WELL (WITH
OR WITHOUT FLUSH WATER) TO DISPERSE THE TRACER

* WE USED RHODAMINE WT — A COMMONLY USED TRACER FOR TRACKING WATER FLOW
UNDERGROUND AND AT THE SURFACE

* IT CAN BE DETECTED DOWN TO ~0.015 MICROGRAM/LITER WITH A LABORATORY FLUOROMETER

* MONITOR SURROUNDING WELLS FOR THE ARRIVAL OF THE DYE PLUME

* WE ARE USING A VARIETY OF TECHNIQUES TO MONITOR FOR ARRIVAL OF DYE AND QUANTIFICATION
OF DYE: DIRECT SAMPLING; “CONTINUOUS” MONITORING USING SUBMERSIBLE TRANSDUCER; AND
INSTALLATION OF ACTIVATED CARBON PACKS THAT ARE PERIODICALLY RECOVERED AND EXTRACTED

* COLLECT DATA THROUGH THE ARRIVAL AND “TAILING” OF THE DYE PLUME



EXPECTED RESULT Q
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4 Typical groundwater tracer result
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. Elapsed time in days from noon, April 13, 2001



LAHAINA TRACER TEST

FLT Conc. (ppb)

South Seep Group BTC

Peak Concentration

Time of
First Arrival

¢ Avg [FLT] e—Extrapolated [FLT]
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TRANSDUCER WELLS
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DIRECT GROUNDWATER SAMPLING RESULTS

NMw27

RHMWO02
RHPO6
RHPO7
RHPOS8

RHMW16
RHPO1

RHPO3

2/17/2025
2/28/2025
3/14/2025
2/3/2025
2/4/2025
2/5/2025
2/4/2025
2/20/2025
3/6/2025
2/6/2025
2/6/2025
2/20/25 1052
3/6/25 1035
2/20/25 1032
3/6/25 1028

BR/ND
ND
ND
BR/ND
BR/ND
BR/ND
BR/ND
ND
ND
BR/ND
BR/ND
ND
ND
ND
ND

RHMWO3
RHMWO08
OWDFMWO3A
OWDFMWOS8A
NMW30

RHPO8C
RHMW11-zone 5
RHMW14-ZONE 1
RHMW 14-ZONE 2
RHMW14-ZONE 3
RHMW15-ZONE 1
RHMW15-ZONE 2
RHMW15-ZONE 3
RHMW15-ZONE 4

RHMW 15-ZONE 5A 2/3/25
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2/5/2025 BR/ND
2/3/2025 BR/ND
3/12/25 ND
3/12/25 ND
3/13/2025 ND
3/13/25 ND
3/14/25 ND
2/5/25  BR/ND
2/5/25  BR/ND
2/5/25  BR/ND
2/3/25  BR/ND
2/3/25  BR/ND
2/3/25  BR/ND
2/3/25  BR/ND
BR/ND
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.- CARBON PAC
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> CARBON PACKS WITH DETECTABLE DYE

NMW 30 1/27/25 2/13/25 3.48
NMW 27 1/28/25 2/14/25 16.5
RHMWO2 2/3/25 2/17/25 1.95
RHPO1 2/6/25 2/20/25 15.9
RHPO1 2/20/25 3/6/25 2.21
RHPO3 2/6/25 2/20/25 22.5
RHPO3 2/20/25 3/6/25 5.65
i



W P
= mage ©

e W

2025 Aitbus i

Ry
-y s -
e

Q

RHRO3FS/
5

S 9

e

e~
=
!
-

-~

£ Pl -

L

G HCRHMWO2
RHMWO08

L St

N\
. RHPO1



REMAINING WORK FOR THIS STUDY

THIS IS THE CURRENT STATUS OF THE DYE TRACER STUDY

THE ONLY CONCLUSION THAT CAN BE DRAWN AT THIS TIME IS THAT THE TRAVEL TIME FROM
RHMWO8 TO RHS (WHILE PUMPING AT FULL CAPACITY) IS MUCH LONGER THAN WAS
ANTICIPATED

WE WILL CONTINUE TO EVALUATE THE EARLY CARBON PACK RESULTS TO DETERMINE WHETHER
THEY ARE TRUE DETECTIONS OR THE RESULT OF CROSS CONTAMINATION

WE WILL CONTINUE TO MONITOR DYE CONCENTRATIONS FOR THE REMAINING DURATION
OF THE PROJECT
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