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I am a member of the research faculty of the University of Hawaii and have been affiliated with the 

University for more than 40 years.  I am currently the Director of the Center for the Study of Active 

Volcanoes located at UH-Hilo.  One of my primary areas of research has been groundwater flow and 

groundwater chemistry.  I have been conducting research in the Humu’ula Saddle region of Hawaii 

Island for about 10 years in an effort to determine the extent of the aquifers there as well as their 

physical and chemical characteristics.  I have also served on the Office of Mauna Kea Management’s 

Environment Committee for nearly 10 years to provide them input into the Natural Resources 

Management Plan on issues related to groundwater hydrology. 

 

The Office of Mauna Kea Management has implemented an extremely detailed and strict management 

protocol for the existing observatories at the summit that is, in my opinion, more than adequate to 

protect the groundwater resources of the summit region, as well as the entire island, from any 

detectable impacts of those facilities.  I don't believe that use of the Mauna Kea summit by the 

observatories will have a significant likelihood of impacting the lower elevation aquifers for many 

reasons - and with responsible use of the summit by all concerned, the risk is negligible.  Among my 

reasons are the following: 

1) The rates of recharge to the summit region are a tiny fraction of the water budget that comes into the 

Mauna Kea system.   The summit region is one of the driest areas - in terms of rain/snowfall - on the 

island and has one of the highest evaporation rates due to the high altitude/low humidity.  Hence, a 

relatively small fraction of the precipitation that does fall, gets into the ground.   In terms of quantities, 

the rainfall/snowfall recharge entering the ground in the science reserve is estimated at about 6 ten-

thousandths of the total recharge to Mauna Kea on an annual basis and that entering all of the summit 

above 12,000’ is only 1/1000th of the total recharge coming into Mauna Kea aquifers.  Because of the 

low recharge rates, any contaminants introduced at the summit, be they wastewater or other 

contaminants, will travel very slowly downward into the core of the volcano.   That long residence time 

will allow reactive compounds to oxidize chemically or be broken down by biological activity.    

2)  The core of Mauna Kea is similar to that of the other volcanoes on the island - the rocks are 

dominated by very dense basalt that has been intruded underground and has gradually cooled 

there.   Those rocks tend to trap water within compartments and very slowly release it to the 

surrounding eruptive rocks (which are more permeable).   These features, called dike impounded 

aquifers, on the older volcanoes, are frequently tapped for groundwater as though they were 

underground cisterns.  The precipitation that infiltrates at the summit (as well as any contaminants that 

might be released) will get trapped in those compartments and will take a very long time to make their 

way out into the more freely moving groundwater system. 

3) In my current research in the Humu’ula Saddle I have found that a dike complex extends both toward 

the south and the north from the Mauna Kea summit and that has formed a dike impounded system 



that extends over most of the Saddle region.  The recharge for this system is coming from the upper 

elevations of Mauna Kea:  the isotopic compositions of the water in the Saddle aquifer are similar to that 

of rainfall at an elevation of about 10,000’ to 12,000’ above sea level.  I have also found that the high 

elevation recharge in this aquifer, as well as aquifers on the Mauna Loa flanks, requires more than 5000 

years to reach the lower elevation aquifers.   Although we don't have complete information on all the 

water within this system, I think the samples I have are fairly representative of the rate water moves 

down from the higher elevations on Mauna Kea to the lower elevation aquifers.  From previous work 

done in the Hilo deep well, it may take an additional 2000 years for water from the Saddle elevations to 

reach the basal aquifers near the shoreline.  Based on the water isotopes, the recharge from the summit 

(above 12,000’) either forms an insignificant fraction of the water we are seeing in the Saddle aquifer - 

either it is being further sequestered inside of Mauna Kea, or it is overwhelmed by recharge coming 

from the lower elevations on the slope. 

4) The water chemistry in the Saddle aquifer has also been heavily altered by interaction with heated 

rocks (there is evidence that the intrusive rocks in the core of Mauna Kea still retain some of their 

heat).  Any contaminant that might enter the aquifer in the summit region will undergo the same 

chemical processing that the water does - if its wastewater, then any compounds that were present will 

be unrecognizable or undetectable by the time that water gets to lower elevations.  If it's organic 

compounds (e.g. fuel, oil, or solvents), they are extremely unlikely to survive, intact, the thermal 

conditions over such a long duration transit. 

5)  As everyone should be aware, the TMT has committed to install a closed waste water system - there 

will be no release of wastewater through a septic system - whatever is generated will be trucked down 

the mountain (at no small environmental expense given the fuel use involved).   The other observatories 

that do discharge wastewater, are discharging water that is not materially different from that in 

domestic wastewater systems – given the duration of transit and the thermal processing likely to occur 

during that transit, I am confident that neither biological nor chemical contaminants in that wastewater 

will be detectable by the time it reaches the more active, higher recharge aquifers present on Mauna 

Kea’s lower flanks.  In fact, the domestic wastewater systems at lower elevations on the island pose a far 

higher risk to groundwater quality than any installation at the MK summit. 

 

Those are a summary of the reasons that I don't believe that the observatories pose a detectable threat 

to the groundwater systems on the lower flanks of Mauna Kea. 

 

I understand that there are claims that the wastewater systems at the summit pose a threat to Lake 

Waiau.  I have researched the literature on the water chemistry of Lake Waiau and none of the data that 

have been published to date have presented chemical or isotopic data that indicate to me that there is 

any connection or communication between the wastewater systems at the summit and Lake Waiau.  

(Because of the naturally occurring tracers present in water, the potable water trucked from lower 

elevations can be easily distinguished from the local rainfall – if wastewater is entering the lake, it 

should be clearly evident.) 

 

Speaking as a member of the faculty of the University of Hawaii and a long-time resident of Hawaii 

Island, I strongly support the development of the Thirty Meter Telescope on Mauna Kea.  Even 



neglecting the badly needed economic benefits of the project, it will provide opportunities for our 

student both during their undergraduate training as well as badly-needed employment opportunities for 

our graduates in the “tech” sector of the economy.  During my years at UH-Hilo, I have worked with 

many outstanding students pursuing an undergraduate degree in the sciences – virtually none of them 

have been able to find employment here in Hawaii.  Hawaii as a state, and Hawaii county, desperately 

needs to modernize their economies – we have to make the effort to develop economically attractive, 

intellectually satisfying, jobs in the tech sector in spite of the resistance by a small vocal sector of our 

population that has made it their goal to oppose any change to the island. 

 

Thank you for this opportunity to provide testimony on Mauna Kea.  I hope that you will make a decision 

that serves the needs of the all the University community and of the larger community of which we are a 

part.  


