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The NCA In New Hampshire

Lessons learned from seven years of
probabilistic monitoring in a small estuary

Phil Trowbridge, P.E.
New Hampshire Estuaries Project
Dept. of Environmental Services
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Partners and Acknowledgments

The NH NCA is a partnership of:
 UNH (field operations)

 EPA (funding, protocols)
 DES (planning, quality control)
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Resource area = 56.3 km2
Hexagon area = 3.2 km2

National Coastal Assessment Study Area, 2002-2005
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Successes of the NCA Program
INn New Hampshire

* Expected Benefits
— Improved 305b reporting
— State of the Estuaries reports

— Development of state capacity

 Unexpected Benefits
— Detection of sediment hot spots
— Cost savings for other sampling
— “Meta-trend” detection
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Improved 305b Reporting

Aquatic Life Use Support
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Improved 305b Reporting

Aquatic Life Use Support
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State of the Estuaries Report

Cancantratiors
YES BUT RARELY. of toxic
Contaminants
CMGAMISME LIVING 1IN Telativn ta
THE SEIIMENTS MICHT screaning valuas
NE ADVERSELY AFFECTED {5¥s) (Figura )
WY TOXIC COMNTAMINANTS
I ONLY 0. § FERCENT OF

Do sediments in the estuaries
contain toxic contaminants that
might harm benthic organisms?
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WHY THIS IS IMPORT ANT

Towic comaminants acoumulsta in esienns
sechmiamts, anvd tharsfor arganisms [rngin
tha sedimams ars sspedaly ot risk of being
impaded by thewa poluwtams, Furthanmorg,
ot comamirant concamations i mdimans
an prowvids information on bath historical
and mert pokstion of the ashanes

ExpramaTion

Approsamaty |2 parcam of the estuaning
sichmiams had st laast cra contminam with
concortrations graztarthan 2 scrsaning vakin
[Fpra ), Concertrations abova screaning values
hava the potertal to poss a thraat 1o orferieTs
that [z in tha sedmems Elevatad lovdls of
eomamination acour meinky in tha tidd rvars,
mpacilly the Cocheco River Tha chemicals tha
woseded sorasning vakas were chromum, kad,
sikver, pelyeydic aromatic hydrocarbara, and the
paatiide: DOT. drother importart absareation
ittt porsistamtly bow levels of almost all
comaminams at sias in Lita Harbor, Litda Bay,
Harmptan-Ssabrock Harbor, and intha cuter
particn of Porismouth Harbar,

Sraering values wars o cornarativaly,
therefors, corearirations abovws screening

MNHEP Goal: Ma impacts 1o berthic

THEESTUADIES,

waluos da rot necsssanly mean that organisTs
i tha sedimants wil be afaciod by the comam.
rarts Actual affacts on berthic crganisTs were
chriarmined usng sedmert towciy ard banthic
camimuniy sarays Thess tasts showed that
tha crganioms in the sodimants wera affactod by
e cortErminams i anky twa loctions out of
Hesied, or U3 parcent of the atuary [Fpors
). Tha twa lacatians wara inthe Codhern River
ard tha Lampray Fivar [Fipors 55, Thersfor, in
mest of the leciions whera tooc conaminans
risadimams wers sb-ove scresning vakues, tha
orgarisTs did not apper to b affactod by

tha conEmination.

The absarecs: of spparem efzcts on organisms

n the sedimaents doss not recessarly maan al
aqalic species ars unaffacted Rnt, tha sedimant
tanicity and barthic commauniny sunays are anly
rapable of detecting Sgnficart impacts to the
barthic community. Mora subta imparts might
havebaon misiod Secand borthic orgariure ars
ot o of many possbla aquatic e groups
For bioacoumubine compounds, such as maroury
aned PCEr, spacias in highar trophic levals coud
ba at risk aver fimpacts ta barthic orgenisTs ara
not chsared Frally, the sedimants have anly baan
tastad for the typical suits of tosic conkaminaris,
net For naw chasses of chamicals which ara
amsrpng as pesable threaks sudh as parsonal
raru products and pharmaceuticals,

communities due to ssdment contamination.

Effects of toxic
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Locations of texic comtaminaticn in sadimants and
impaces to benthic organisme (Figura §)
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WOLUNTEERS CRITICAL IN HOHITORING
FRESHWATER RIVERS

Tha qualicy of frashwatar rivar s ystems chac svencually
flowinto the esmaries has @ largs iImpace on cha cvarll
corditon of che estuarkes. Tha MHDES Yolureser River
Assermmant Program (WR AP ) organiras watar qualcy
monkering by watershad crganizations and ccher
wolurtaars far fradvwacer swraams and rivars Intha
coastl watershed, YRAP voluntaers measura water
qualiey paramistars nuch s temperatura, pH, dissohved
P} , urbidiy, and specic cordumanca, Recent

waatar quality reports ara svallibla for cha
Balamy, Codaco, Isinglass, Lal ard Crystar
rivars at vewewdas nh govivem A

Tha Casastal Voluntaar Blalogcal Assassmare Program
F) weas asmblished In 2005 hT:h“ MHDES Bi-
manioorng Unt and cha MH Program to aducats
tha public abowe water qualicy Issus as incarpraced
through biclogical deta qutmlc macroinvartsbracas),
bulld 2 constituancy of volunmers 1o practics 5ol
watar qualgy maragament at cha local kaval, and sy
et hqhbgulal dara collectad by MHDES. Tha Cocheco
Rivar Watarshad Coalicion, Exeter River Local Advisory
Committes, ard Oyster River Watershed Assodartion
are pricipacing in tha program. Through CYEAP chesa
s' sadsting water quality monkeoring efforts ars
axparded to nchda o ion of bickopmal dra
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Development of State Capacity

X = DES lead

Uswipas
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Unexpected Benefits

e Detecting hot spots
e Optimization of estuarine sampling design
* Trend detection
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Benzo(a)pyrene in Great Bay —

Piscatagua sediments and fish.

Sites in Great Bay Piscataqua where
[Benzo(a)pyrene] > PEC (red)
[Benzo(a)pyrene] > TEC and < PEC
(yellow) [Benzo(a)pyrene] < TEC (green)

Benzo(a)pyrene] In whole fish

NCA Fish Tissue -- by state EZ\ZF;EWSOW imits:

Concentrations in whole fish. 1.6 ppb
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RESEARCH & DEVELOPMENT
Building a scientific foundation for sound environmental decisions
Building tific foundation f ! ntal d
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Benzo(a)pyrene in Mussel Tissue
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Optimizing Sampling Designs

e NHEP compared the ranges of
concentrations detected by PBM sampling
and trend stations:

— DIN, TSS, Chla: Trend sampling captures a
greater range than PBM.

— TDN, PN, PC, PO4, SiO2, bacteria: PBM
captures the same range as trend sampling.
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Suspended Sediment
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Total Dissolved Nitrogen
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Meta-Trend Detection

e Comparison of CDFs between designs,
years

* Able to detect large scale trends

e More sensitive than trend station
monitoring?




Salinity
2002-2003
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Salinity 2002-2005
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Percentiles calculated from station Year
weighted cumulative distribution function.
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Streamflow 2002-2005

Lamprey River

(72)
Y
O
N—r
=
o
—
S
©
o
-
)
n
o
(@)
©
S
o
>
<

A
o O




The NCA in New Hampshire

@ NeprmJJsl_\ire
&> EstuariesProject 4/11/07

Salinity at Adams Point
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Fecal
Coliforms
2002-2003




Coliforms
2004-2005
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Fecal Coliforms 2002-2005
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Percentiles calculated from station
weighted cumulative distribution function.
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Summary

 NCA produced expected benefits of
iImproving 305b reporting and building
state capacity.

e Also produced unexpected benefits from
high station density in NH.
— Hot spot detection
— Optimization of sampling designs
— Meta-trend detection




