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Incy Problem

Methods/Approaches Methods/Approach These indices provide environmental managers ato/agsess

jon 305(b) of the Clean Water Act directs Stadeassess th EPA Region 2 developed an Index of Biotic Integ(i) for NY/NJ Harbor as part of a Regional EMAREMAP) project (Weisbergt al., 1998, Adamst the condition of coastal benthic communities batatially and
Djjofe © > The data set included 248 stations from the neaesBalf of Maine Fig. 1) sampled for physical, chemical, and biologicatakales by the National Coastal al., 2003). We are comparing results using those seiis from using the Virginian Province benthidax (EMAP Bl Pautt al., 2001). The indices were gy

Il quality of their waters, determine whetthet quality is Assessment in 2000-2003. We used logistic regnessi 49 candidate measures of benthic speciessity, pollution sensitivity-tolerance, and comritgn developed differently: the EMAP BI derived by disninant analysis for the Virginian Province, ahe 1Bl comprised of five equally weighted metrics temporally.

ping over time, identify problem areas and rgament composition to discriminate sites with high and loanthic environmental quality (BEQ). BEQ was lhsa the concentrations of metal and organic developed specifically for the NY Harbor regionitilly, we evaluated the index values site-by-siteletermine where they agreed and disagreecein th

s necessary to resolve those problems, aridate the contaminants in the sediments, total organic carsediment toxicity, and dissolved oxygen levethef bottom water. We developed several candidatthise assessment, and related those to measures of cdtpstoncture, environmental stress (dissolved @rygalinity, and sediment composition), sediment @® The Acadian Province index has been used in thipmat

veness of programs. These activities reqiable tools indices and tested them with independent data Massachusetts Bay and Casco Bay to help selectaiiudte the best index. G secg;nem o e AT T ) T e o, s ST S e s e Coastal Condition Report ll, the National Coagtssessment

pnitor aquatic resources. EPA promotes uséoofiteria, (LA (L CRRR Craeniy ( ) curves. Northeast report, and the State of New Hampshitkéir

o s P Results
as benthic indices, by monitoring programs: 1@search is Key Camponents Of The Ind ces 305(b) report.
g benthic indi yh b ap dgh o of An analysis of simikriy test showed that the camity composition of low BEQ stations was signific different (p < 0.001) from high BEQ stations () rep
cing benthic indices that can be used byOffiee o (Table 1), Ten of the 49 benthic melrics showed a stidsilto dicriminate stationsiable 2). A model using the Shannon-Wiener diversiy measu The EM AP Benthic Index, developed for the eastern U.S. coast from The Benthic Index of Biotic Integrity incorporated 5 metrics, each graded as a

. EPA Regions, and states to characterizassiess the Rosenberg's species pollution tolerance measuree(fierget al. 2004), and the percent capiteliid polychaetes éocentCapitella spp.) strongly Cape Cod to the mouth of Chesapeake Bay, incommb@metrics. 1,3, or 5 based on the value of the metric & llfgrain size & salinty) attributes, @ It wil be used injthe|next State|of Maine|a05@gortiand)is.
ion of benthic communities in coastal watsfrthe discriminated stations, with an area under the Rec®perating Characteristic (ROC) curve of 0.88 a classification accuracy of 80%id. 2). With an - a benthic diversity measure (Gleason's D normalfz salinity), averaged for each station. being evaluated by Massachusetts.

east. data set from classified 23 out of 28 low BEQs dfidout of 21 high BEQs, for an accuracy of 84% - expected number of tubificids (normalized for siafip and - number of species - abundance of fioflindicative taxa
(Table 3). We used theory (ROC predictive value curves) to e the index and to predict how well an index - abundance of spionid polychaetes -abundance (#/f - abundance of pollution-sensitizga & Use of this index improves the quality of enviromad
developed for one geographic area might work inaarea with a diferent prevalence of the deegazbrdiion. These techniques can also guideides - biomass condition assessment and reporting to support Giéater
by environmental managers about choosing threshsidsweighing costs and benefits of particular astio Results P objectives.

@ When examining the results from applying two bemihiices, we noticed that @ Region 2 successfully convinced the State of Neweeof
Table 1. Dominant be nthic species at high (n = 81) and there was agreement at most sites. i il o
the strength of using probability-based monitofmggrams
CANADA | low (n = 37) Benthic E: ntal Quality (BEQRsions.
CANADA 25 =) i e E ey R s @ However, there was not agreement at all s, (). based on REMAP results.

High BEQ @ The EMAP Bl identifies less area impacted thaniBiein four out of five areas
Scientific name. Total Abundance (Fig. 2). @ An improvement was detected in the condition of N/
mr'\zr;eeamm 3863 @ These diferences complicate interpretation. Harbor based on the 1993 and 1998 monitoring data.
MAINE Zﬂon‘ﬂm\oseeﬂﬂmw @ The next step in comparing them is to analyze whye see different resuls. ® The Atlantic Ecology Division has advised the Ldsignd
2 ucula proxima
Polygordius spp e . Sound Study (Region 2) on development of a beitbiiex for
Sreﬂoswo benedicti 11 Bitig 200% Jamaica Bay Long Island Sound; consulted with Region 3 on dse o
aupciiaa o B $0T%, Chesapeake Bay Index of Biotic Integrity in 305(@orting;
and advised Region 1 on use of the Virginian P mevibenthic
index in the Taunton River, Mass.
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far ch Goals asc Ciratulidae Sandy Hook Bay oW P a® (W et 180 become available, particularly to better accounhfabitat
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Exogone verugera g
hi investigations have shown a good relatipristtween f Low BEQ Fig. 1. Comparing results of applying two different beath Fig. 2. Comparison of the % area of the benthos impaifretie . oo o
etric benthic indices and the quality of thetuarine a Map Location pr—— E— ETa o 7 5 /8 By Ty S e New York/New Jersey Harbor area using the EMAP il HY/NJ 1B :e;“fe“e"s work must include an inter-calibration TI:?Senlhic
environmente(g., Weisberget al. 1997; Paukt al. 2001; <— Bay o Tubificidae 4903
et al. 2002). These indices are often used by mongorin [ . Polygordus s 2268 Radar Plots 22573.23“9 MEohnan ?"dp’:ﬁaﬁzs(tao"d possihe)
H X ytilus edulis
ms to mE(aSlflfel I:he Stpzﬂal extent ?I: any enuh Iofcate g Vs Srreblospio benadicti 1518 Radar plots faciltate analysis of more than orelie at a time. Using metals as an example of agob parameters to view together, radar the indices differ in sensitivity and scaling.
ialarreoas;aomrs “;n grdsetl;rr{r;i::svjﬁ:lh eer a‘comndi;:eos \ 1 hEAxogmehei;\S wherculats %ég plots show a relationship of metals to the condifitdicators in four possible scenarios (both iediindicate good, both indicate poor, EMAP
b (k ¢ jonocorophiumtuberculatum f . . . .
prog 4 Bl indicates good but the IBI indicates poor, anél 81 indicates good but EMAP Bl indicates podkjith this, we can start to assess index @ We need to do biogeographical studies on benthic

ing or deteriorating. W s Parapionosylis longicirrata 792
g 9 «J@Sﬁgs{:ﬁfr = e xa responses. In order to put all the metals on theesecale, a percent of the average value for angivetal and station s used. communities not stressed by anthropogenic facidrese

uing a history of benthic index developmeseiginning - ;‘;%’:;“;mg"""s ;’gz e studies are under way.
e first index for the Virginian BiogeograptRrovince in e s 506 © "r’ls“"f""c";“'a‘r‘;"f an QE"S’E"V (EreralenE s
Paut al. 2001), we have developed and are refining a Nucula proxima 182 indicate good condition (green box) @ We need to analyze the NCA 2000-2006 data in thginian
index for the Acadian Biogeographic Provi(@elf Marenzllaria viridis @ Conversely, most metal concentrations are higherevh Province index to see if the index based on 19%B Hata
e) as part of the National Coastal Asses_sme and o ke both indices indicate poor condition (red box) needs to be refined.
le, in press). Also, we have evaluated twlizés from Cyathura polita
ork/New Jersey Harbor. Currently we are inedhin field 5 s 5 DECEd gy Spueliolomnboe anbitdeageme e ibey) i @ Analysis of trends following 10-year revisit in NYNJ Harbor
at will lead to an index for New Jersey bfise waters. N ‘""‘C:S'h'“ ‘:3 Lbpet o e Dox; ’"DEO“"' G
! rionospio spp. are higher than the lower right orange box anditben
‘"g'y 9?7/' is tﬂAitEVebDl?"d evaluate beritkices to be Capitella capitata (537 W T e i 21 5 = ® A new Regional-EMAP project focusing on benthic ditions
lean Water Act reporting. Fig. 1. Station locations in the Gulf of Maine (n = 182). contamination more than the EMAP BI. in the New Jersey offshore region out to threeicakmiles is
currently in progress to provide a better benteigeasment in
e i an area with discharges from 11 coastal sewagertest
Table 2. Means of benthic metrics used in logistic regaesat high Conditional Probahility Plots TG di s f d Ireard mudl.
i " - ‘Conditonal Prababilty of Impairment Conditons! Pobabilty f s plants in sediments ranging from sand to gravel mud.
and low BEQ stations (n=118) and significance ddénce. These graphs show the predicted probabiliy of impent as defined by o 5
7 .
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Benthic metric BEQ  BEQ

Shannon-Wiener H 071 0.94
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