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12 Wabanaki Way, Indian Island, ME 04468
(207)817-7361
pinwater@penobscotnation.org



Penobscot
ndian Nation

Water Resources
Program

www.penobscotnation.org/DNR/ Water /wrhome.html



Presentation Overview

Are We What's
Something? A |

Is That S~ What's Being
Enough? Done About It
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Penobscot Basin
Point Source Discharges

Penobscot Nation
Watershed Analysis and Management Projec
Penobscot River Basin, Maine




Baseline Water Quality Monitoring
(Penobscot River Watershed)

« Mid-May to early October

 More than 85 river and
tributary sites

« Sampled weekly

« Sites selected include:

— Industrial and municipal
dischargers

— Dam impoundments
— Non-point source




PIN began monitoring blooms in the mid-
‘90s

Originate in lower W. Branch Penobscot;
not found upstream or in tributaries
Species composition was diverse and not
dominated by any one in particular

No toxin producers



West Branch Penobscot / Delby Pond
Segment




&FerglL
B Rte 1
A Dolby Inlet

@® Rockabem




eFerglL m Rte 11 A Dolby Inlet
m Dolby Dam X Dolby Rte 11 ® Dolby W Rte 11
+ Dolby NE Shore  -Dolby cove Rte 11 = Dolby deep hole










Total P Loading to W. Branch Penobscot
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O Dolby (below discharge)

B Upstream control
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« Worst bloom seen in 2004

« Now dominated by cyanobacteria:
— Anabaena macrospora
— Anabaena spiroides
— Microcystis aeruginosa
— Microcystis flos-aquae

* All known toxin producers - anatoxin-a
and microcystin
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* Only some cyanobacteria contain hepatotoxins or
neurotoxins

 All of them contain lipopolysaccharides (LPS) in
their cell wall, which may be the cause of irritations
of the:

— skin

— digestive tract

— respiratory membranes
— eyes

— ears

Toxic Cyanobacteria in Water: A Guide to Their Public Health Consequences, Monitoring
and Management. World Health Organization, E&FN Spon, Routledge, London, 1999.
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The implications of the present state of knowledge for
surveillance and management are that any mass
development of cyanobacteria may be a potential health
hazard.

If the cyanobacterial cells contain hepatotoxic
microcystins, cause for concern may be higher because
of the chronic effects of this potent toxin.

Toxic Cyanobacteria in Water: A Guide to Their Public Health Consequences, Monitoring
and Management. World Health Organization, E&FN Spon, Routledge, London, 1999.
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« Although Anabaena
was clearly the
dominant species
(90% of biomass In
sample), they were
not producing
detectable levels of
anatoxin-a
(neurotoxin)




« Although Microcystis
was present in low
levels (10% of
biomass in sample),
they were producing
detectable levels of
microcystin
(hepatotoxin) at
0.20ug/L




. O ZOug/L of mlcrocystm present

o Microcystin levels were below WHO levels
for finished drinking water (1.0 ug/L) Toxic

Cvanobacteria in Water: A Guide to Their Public Health Consequences, Monitoring
and Management. World Health Organization, E&FN Spon, Routledge, London, 1999.

o Moderate risk = 20 ug/L microcystin in the
'[Op 4 meterS Of Surface WaterS Monitoring Bathing

Waters, edited by Jamie Bartram and Gareth Rees published by E&FN Spon. for
WHO and the EPA in 2000.




PENOBSCO:
RIVER

with a dominance of

Level of risk' Health risks Recommended actions
20,000 cells Short-term adverse health Post on-site risk advisory signs
Icyanﬂbacteria per ml outcomes (e.q. skin irritations Inform relevant authorities
or and gastro-intestinal illness,
10 pg I' chlorophyll a probably at low frequency)

cyanobacteria

10° cells cyanobacteria |Potential for long-term illness Watch for scums

per ml [with some species Restrict bathing and further
or Short-term adverse health investigate hazard

50 pg I' chlorophyll a
with a dominance of
cyanobacteria

outcomes (e.q. skin irritations
and gastro-intestinal illness)

Post on-site risk advisory signs
Inform relevant authorities

\Cyanobacterial scum
formation in bathing
areas

Potential for lethal acute
poisoning

Potential for long-term iliness
[with some species
Short-term adverse health
outcomes (e.q. skin irritations
and gastro-intestinal illness)

Immediate action to prevent contact
with scums; possible prohibition of
swimming and other water-contact
activities

Public health follow-up investigation
Inform relevant authorities

' Expressed in relation to cyanobacterial density and given in order of increasing risk




VY Australian Government
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TAtigEat= " National Health and Medical Research Council

GUIDELINES FOR MANAGING RISKS IN RECREATIONAL WATER

www.nhmrc.gov.au/publications/synopses/eh38.htm

Child =10 ug/L total microcystins OR 50,000 cells/mL

Adult = 44 ug/L total microcystins OR 220,000 cells/mL
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CAUTION

As a precaution, we recommend that you and your
pets DO MNOT ingest any Hver water at this time -
especially near or in areas of large accumulations

that look very blue-green in color.




Main stem extent in late July 2004. at least
below the Mattawamkeag River

By mid Aug 2004 the bloom extended down
the coast to Lincolnville —over 75 miles
downriver

Less visually intense below dams but
higher chl a levels

Dams potentially breaking up filaments and
Increasing growth?



olby Pond — July: 27, 2004
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Rockabema Dam —
July 27, 2004
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Additional work/ data gaps:
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The discharger(s) have decreased P and ME DEP is proposing to
develop P criteria. The big question...



Effects on tribe;
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