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Objectives:
How will the GAC water outflow affect stream 
water quality and aquatic biodiversity?

Hypotheses:
➢ Increased wetted area
➢ Attract native migratory species (e.g., ʻoʻopu).
➢ Impacts to stream water quality

Jan, 2022 Pre-discharge survey

Jan 29, 2022 Started discharge 
~ 5 MGD

Feb, 2022 Post-discharge survey #1

May, 2022 Post-discharge survey #2 

Aug, 2022 Post-discharge survey #3

Oct, 2022 Post-discharge survey #4

Feb., 2023 Post-discharge survey #5

May, 2023 Post-discharge survey #6

Aug, 2023 Post-discharge survey #7

Oct., 2023 Post-discharge survey #8

Halawa Stream Biodiversity Surveys



Water level without discharge from GAC

Water level with discharge from GAC

Started discharge ~ 5 MGD Date of survey
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Pre- vs. post- GAC discharge

No discharge from GAC

With discharge from GAC

https://docs.google.com/file/d/15o83S8pLhvz4vhzRhUF1KMRQMoII9EVr/preview


GAG discharge

Survey Sites
Surveyed 8 sites 
(2 on North Halawa, 3 on South Halawa: 1 below the 
confluence, 1 under Salt Lake blvd, 1 at stream mouth)

N. Halawa
upstream

S. Halawa
upstream

N. Halawa
downstream

S. Halawa USGS

S. Halawa
above confluenceHalawa

below confluence

Halawa
Salt Lake blvd.

Memorial
(water sampling only)



2. Visual species survey

3. Benthic samples

4. habitat monitoring

1. eDNA and water chemistry samplingSurvey Methods

https://docs.google.com/file/d/197rq6aNyvXjOjioB4ck2zJpTpp-jeEis/preview


Changes in water 
chemistry

Less variance in water temperature 
at S. Halawa USGS

Downstream dissolved 
oxygen (DO) increased

Downstream ion 
increased
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Freshwater native 
species increased

https://docs.google.com/file/d/15IaB8gOxGHWgdfrUkjAYaPPW0qoP3tD7/preview


Freshwater native 
species increased
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Freshwater non-native species increased
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āholehole

Dominant species changed 
from tadpole snail to 
quilted melania

Brackish species population 

’ama’ama



eDNA accuracy depends on site structure and sampling design 

Native Species



eDNA accuracy depends on site structure and sampling design
Advantages
● Systematic
● Detects cryptic 

species
● Can survey 

inaccessible habitats

Caveats
● Taxonomist/biologist 

input is important
● Dependent on 

reference database
Non-native Species



eDNA helps with hard-to-survey sites and hidden species
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Benthic taxa 
richness varied
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 Mahalo!    
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