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SUMMARY

Twenty-eight samples of benthic invertebrate fauna were collected by Aqua Survey, Inc.
personnel on June 30 and July 1, 2005 and were received by Agua Survey on those same
days. Samples were collected at approximately 25% of the sites where SPI data was
collected and evenly distributed throughout the lower 17 miles of the Passaic River.
Samples were preserved with 20% formalin in the field. Samples were rinsed with tap
water and sieved through a 500-pm sieve to remove the formalin and debris prior to
picking. Benthic samples were completely picked to remove all invertebrates from the
substrate and the organisms were stored in individual containers with 70% methanol until
keyed. The organisms were then subsampled for approximately 100 organisms, counted
and keyed to the lowest practical taxon (family, in most cases). Organism abundance
ranged from 5 to 967 organisms.

This report contains a summary of the methodologies employed, the taxonomic references
used and a complete inventory of the samples keyed. A table containing taxa richness
and dominance index is included to aid in interpretation of the data.
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Taxonomic Identification of Benthic Invertebrates

Objective

The objective of this study was to isolate and 1dentify to lowest practical taxon the
organisms in samples of benthic substrate collected from the lower 17 miles of the
Passaic River in New Jersey.

Sample Information

Location: Lower 17 miles of the Passaic River, NJ

Site Name Sample ID #
B-1 20050788
B-2 20050789
B-3 20050790
B-4 20050791
B-5 20050792
B-6 20050793
B-7 20050794
B-8 20050765
B-9 20050796
B-10 20050797
B-11 20050798
B-12 20050799
B-13 20050800
B-14 20050801
B-15 20050802
B-16 20050803
B-17 20050804
B-17A 20050805
B-18 20050806
B-19 20050807
B-20 20050808
B-21 20050809
B-22 20050810
B-23 200050811
B-24 20050812
B-25 20050813
B-26 20050814

B-27 20050815



Samples Received al AST: June 30 & July 1, 2005

Methodology

3.1

3.2

Sample Preparation

Samples were preserved in the field with 20% formalin. At the laboratory
samples were sicved to remove excess substrate and formalin and then
sorted by hand to remove all invertebrates from the subsirate. This was
achieved by placing small amounts of sample carefully into a glass tray
and placing a light table underneath it to clearly find any organisms. Any
organisms found were placed into a labeled sample vial with clean 70%
methanol. Samples were completely picked of all recognizable organisms.

Since the entire sample could not be subsampled effectively duc to volume
variation, the organisms were subsampled for identification purposes.
Using the 100 count method (from Rapid Bioassessment Protocols for Use
in Streamns and Rivers; Benthic Microinvertebrates), the entire vial was
emptied into a glass dish with 15 five cm by five cm grid marks on the
bottom. The dish was shaken lightly to evenly distribute the organisms.
Then using a random number chart (derived from a computer program),
grids were selecied, and all the organisms from that grid were removed
until 100 organisms (+10%) were picked. More than one grid was used if
needed to achieve 100 organisms. These subsampled orgamsms were
placed in another vial (labeled as above, plus the deseriptor “1D°d™).

Taxonomy

Organisms were sorted by laxon and keyed to the lowest practical taxon
using one or more of the following keys:

Bode, Robert W, Novak, Margaret A., Abele, Lawrence E., 1990.
Biological Impairment Criteria for Flowing Waters in New York Statc.
New York State Department of Environmental Conservation, Albany, NY.

Peckarsky, B.L., P.R. Fraissinct, M.A. Penton and D.J. Conklin, Jr., 1990
Freshwater Invertebrates of Northeastern North America. Cornell
University Press, lthaca, NY.

Pennak, Robert W_, 1978 Freshwater Invertebrates of the United States,
2nd ed., John Wiley & Sons, Inc., New York, NY.

Smith, Robert Leo, 1990. Ecology and Field Biology. Harper Collins
Publishing, New York, New York.




3.3

34

3.5

Merritt and Cummins, 1984. An Introduction o the Agualic Insects ol
North America. Kendall/Hunt Publishing Company., Dubuquc, Iowa.

USEPA Rapid Bioassessment Prolocol (EPA 444/4-89/001).

The number of each taxa found in each sample was noted on a bench
sheet.

Sample Storage

All organismis were stored in separately labeled vials filled with clean 70%
methanol. The samples will be archived at Aqua Survey. Inc. for a
maximum of five years, after which the samples will be returned to the
client or properly disposed.

Data Analysis

The total number of organisms present and the number of taxa are
presented.

The percent contribution of the dominant taxon was calculated by dividing
the number of organisms in the most abundant taxon by the total number
of organisms identified. No further analysis was conducted.

Quality Assurance

All samples were clearly marked with a sample number and client job
number on arrival at Aqua Survey. These numbers serve as a tracking
number for the sample throughout the processing. Taxonomic and
enumeration data for each sample was recorded on a separate bench sheet,
on which the sample and client job number, were clearly marked. Each
vial was also marked with the sampie/client number. Data was transferred
from the raw data into a spreadsheet. Data was carefully cross-checked to
guard against transcription errors.

For quality control, three samples were repeated for identification. The
subsamples were reconstituted with the original organisms and then
another 100 (£10%) organism subsample was picked and identified.



Results

Table 1 lists the identifications and numbers of each taxon found at the varions
locations. Table 2 shows the data analysis.



el1 £11 £01 4 PoUNUSpPT SWSIUBIO JO # [BIOL,
[1]%3 69¢ 0Tt 0£9 opdwes w swstuesIi) Jo # [T,
ILL 16 £01 98 SEPIPTEN eprxeiopdeygl weryo08i0O

1 7 SIPLUA (S2p1d2]0IF1008 = ) DUB[[AZUAIDIY aepiuordg epaordg ejeeyod|od

1 -ds vajoply) SepIalop] epodos
I 61 67 ‘ds snapwwpg| SepIIRUIURD epodydury BIORISIL)
16L0€002 06£0500C 68.0500C BRLOSOOT
yd £d d 1d STUaL) Ajrure] 19p10) SSE[D
i 2dwes NOXV.L

890-G¢ # 4or SV

L 21qe)

198014 UOIIRI01SaY JaALY JleSSkd




pabeweq .

LS Ly LC1 86 PaynuapL mEmE.mw.xu JO # [BIOL
LS LY L96 (454 a[dureg ur SWSIUESIO JO # [EI0L,
LT 7c TIi I8 sepIpleN eprxejofde}f E10ey20810
£ {1408 ppo1undify=) pprioy muosqory
1 sepnaeydury BPN[A0AI ],
£ “ds niopkjog
9 Sl ¢ SIpL ($3P1dR]003}005 =) DIUIJIIZTUILD aepruoldg epordg
I “ds 22410 SEPLIDDAID)
[ DAUIIONS S124IN] ECTRIRIN| epopol[Aygl  e1eepA[od
£ I BOJBLIND)
€1 z I BRDEPISAIA
ré 1 miyjod pamppin)  oepunipes)
¥ paioydsoyd pajopf JEPIAIOP] epoados]
I L 7 6 ds snipunupn|  SEpURUITIED epodiydury BIJRISHID)
L sepiLeydg BPIOISUIA
! (anl) erajealg
£6L0500C ¥6L0500C £6L0500C ¢6L0500C
8g L9 od sg SAUAD Aproeg 13p10 SSe|D
i spduieg NOXV.L

890-G¢ # dor ISV

103l01d uoljei0)say J1aAlYy olessed

panujuod | Jget




10

S ell 08 fel paynuapl wEwEMmHD JO # [B10L
g 019 08 el o[dUTes UT SWSTAESIQ) JO # [0
L €€ 78 QepIpIEN epixejojdeyg| w®eryo03N0O
3 'ds pyaydp|  eeprEydQ epriaudo
I €1 1 uopausq 01dsojqaiig
I 1 ds niopljog
2 6 ¢ SipLaia {Sapida]oda]oag=) DLI]}P2UID I OﬂﬁEO_mw epruordg
I ‘ds auoa;gf sepoopoliiyd
7 DAUIIINS S1D4IN JEPIATIN BPIOOPO[IAYg|  EIRBUdA[Od
Z 0z BAIBLIND)
I (44 8 BADBPISAY
9 Fé € mijod munyipa)|  sepuniyiei) epodos]
¥ ‘ds smupunnl  cepliewIIRL epodiydury POORISNI))
g 01 €1 seplLeeyds EPIOIOUDA
3 (ani) viAfeALg
66.,0500C 86L0500T L6L0S00T 96.0500T
45! 954 )5 6d STial) Apnueq 19PI() SSB)
(1 ardues NOXVL

890-5¢ # qor ISY

108l01d ucneliol1say J9AlY olessed

panupuo | 3jqel




1

Sg o ¥6 86 PALIIUAp] SWSTUESI() JO # [EI0L,
Ct 14 ¥6 86 ojdureg ur swsuelIQ Jo # [EI0L,
9 ¢ 6t SEPIPIEN epixejo[defy Somauommm.
L 3t ds sojdojoag 2EPNUIO EPHUILQ)
7 DIULDD DISIADL aepraydo epHpRYdO
I1 ¥l sepr[[ade) vpI[o}Ide))
LT Z 4 g 1421pauaq 01ds0jqaig
‘ds niopdjod
) ¢S SIP1A (82p1dat008]038=} BLIA]IATUIID L] aepirordg epruoidg
1 ] PaUIIINS $1243N] JeplalaN EPIdOPOJ[AGJ|  ®BIoeYOA[Og
1 B20OBUIND)
T 2 BIOBPISATA
9 N pitjod pampipi)]  depunyIeA) epodos]
1 I i psowmdsuadas uoSunaj|  oepiuzoguei) epodesa(] BIDBISNID
6 71 sepruoeydg
1 S1pI2iD) BIMIHIN JBPENOBIN epiolaua A | anf) viarearg
£080500¢ c080500¢ 1080500¢ 0080500C
91d ¢l 145! eld SNUBL) ATmeg 19pI0 SSE[D
{1 spdwesg NOXV.1

890-S¢ # qor ISV

109l01d uone.lo}say J9AlY olessed

PanUBUOd | ajge}




sednd ,

z£9 oL 901 19 PaYIUSP SWSTUETIO JO # FEI0L
LTl 9L 90T 19 ardureg ur swsTuesI0) JO # [BI0]L
o1 9 LT SEPIPIEN eprxejofde Bua:uoa
i £ “ds pypapqoopyg| sepruoydissoi| eprjapqOTAUALR BUTpNITH
I pso1dads piyunipury JBpI[[2qES epyjeqes]  eleeyoiiod

t +9BPIOHN)

8L 8¢ (44 9¢ SBPIIIOUCITY Y
7 1 {oednd) rrdig B109SU]

14 [ 1 "ds §npjasy| JePIasY zpodos|
9T 71 CE 7 ‘ds smpunupn| oepLERUIIED epodigdury BIJRISIID)
1z “ds napdgy aepupAl BPIOIPAH] ®BIRIQUIR0D)
1 epriraerydg Bpro1aud A [ anl) viajearg
L080S00T 9080£007 0805007 | ¥080500T
6ld gid VLIE L19 Snuafy Aprureq 19pIO SSB[D
{1 sdureg NOXVL1

890-G¢ # qor ISV

108l04d uoijeI01Say JaAlY Jlessed

panunuod | a|qel




13

96 701 9L1 6 POIIUOP] SWSIeSIQ) JO # [BI0]
viy 701 911 665 ardures ur swsTUEI() JO # [EI0L
SL 8L 8¢ 8¢ SepIpTEN eprxelojdeH| meeyooslQ
i pj12pgoqv]d|eepruondissoin| eprfopqoyouiy]  edUIpRITH
9 €7 197 LE JEPIUIOTOIYD r1di(q EIRER |
Gl €€ ds smpiupn)  depLIBUILIRD epodigdury BIOBISOID)
7 walepydg]  2eprdeds BPIOIOUQ A BIA[BAIG
1180S00Z | 0180S00Z | 60805007 | 80805002
X4: | 7zd 12d cd snuan Aqiuie, 13pIO SSE|
QI Jfdureg NOXVL

890-G¢ # qor ISV
198[01d UOI1LI0ISAY JBAIY dlessed

penuiuoes | asjqe]




14

901 60 3cl 601 paignuap] SwSIuesI0) JO # [e10L,
901 ot 8¢l (439 a[dureg ur SwWSTUEFIO) JO # [BI0],
I8 (5 86 1% SEPIPIEN eprxelojdey| ejeegoo3rQ
I 7 SEPIUOUOI) eodi(] B)O2SUT
3 ‘ds pigaydp|  eepnpaydp eprRydo
1 S1pLIA (5apd3]023]005 =) DI IFTUSSTFY] aeprucrdg epruordg
C (14043 pjomuodiy=)oproy viwosqogy|  oepnaredury BPI[9g3IaL BIOBIIAIO]
i z pijod namppdH|  seprmyiei) epodos]
T LZ 6L (K3 ds smupwwpn|  sepLBRNLIED) epodrgdury BAORISAL)
T I ‘ds wnipisig]|  eepiuseyds eplolauaA [ anl) etajealg
S180500T 1805007 £1805002 ¢180500¢
Led 974 ¢cd ¥cd Sauag) Ameg 1BpIO SSE|ID
{1 Apdueg NOXV1

890-S¢ # qof ISY
108l01g uoijeiolsay 19Al1Y dlessed

panunuod | 2|qeL




v’ L6 118 6'89 v'9L L'gL z'/8 g'98 | Bxel Jueulog UoUNQUILOD %
v L € 8 g € v $SBULOIH BXB ]
gLl ik g0t 90t 66 8EL 601 PaYiiusp] J9qUINN [€10 |
ges Ziv 695 90} 29€ 8e 1 25 SLISIUEDIQ JO JAgUInN [ejo L
T180S002| 26205002 0605002 61806002| ©1805S002( £L80S00T| 21805002 oo
vove-d | vosg | voed Le-g 9z-4 Sg-8 re-g .
L'as §'9. L'LE 1’19 719 8'9€ 9'6€ 816 | exeLjueuiwog LoYNqUILO] %
£ 1> 12 [ 5 6 g (3 SsaUYdly Bxe |
96 2ot 9kl g6 Lzl 9/ 90} 19 Paiuspl s2quiny [ej0 L
viy 20} 9Lt 665 2€9 9/ 901t 19 SWIsiUeDIO JO JequInN (2101
11805002| 01805002| 60805002 BOBOSCOZ| 10805002 90805002 S0B0SO0Z| YOBOS00T aLnapy
€z-g ¢2-d 12-8 02-8 6L-g gL-g vil-g L1-8 )
9'8y 9'g8 L'es 1’95 009 L'E9 £y 929 | Exel jueunloq uoinguuoyd %
L g B L g i 9 8 $S3ULOIY Bxe ]
S ay 6 86 g ELH 08 LEL PeYiUSap| JSGUINN 210,
e o 6 86 g 919 08 EE stus|ueBIQ Jo JoqUINN [EI0L
£0805002| 2080S00Z| 10805002| 0080S00Z| 66.0500%| 86.05002| 46105002 9605002 oL
oL-d St-d pl-g EL-§ zl-g8 1L-8 oi-g 6-8 ]
Vv 8°9F 288 .'e8 2’96 <08 0’00} 8%/ | exeljueuiwiog UoingauoD %
6 g £ g g ¥ 3 [ SSaUDIY BXE |
LG Ly JEq! 86 gLt gLt g0k Gl PalyiUSp} J8GUINN felo |
L5 Ly 196 gl 0ge 695 02e 0£9 swsjueblQ jo Jaquini [E101
€6.0S002| ¥6.05002| £620S002| 26205002| L6.05002 06105003 68105002 88205002 oo
88 | od 28 L | £8 ¢ 18 .

890 - ST # 9or ISY

199l0i uoleIo}SaY JenlYy dlessed

Zalqel



Passaic River Restoration Project

Table 3

ASl Job #25-068
Sample Coordinates

Location |Easting Northing

B-1 587707.65 706282.87
B-2 586688.97 703953.83
B-3 585339.64 701652.90
B-4 585055.27 £599044.14
B-5 584892.18 696469.57
B-6 585447.75 693931.90
B-7 587394.97 692484.06
B-8 590055.38 692463.66
B-9 591535.75 694813.95
B-10 594142 .64 695162.94
B-11 596278.56 695264.89
B-12 598131.33 693533.17
B-13 598145.77 690895.84
B-14 597485.09 688681.93
B-15 596595.33 685803.46
B-16 597395.01 683244 .64
B-17 5995686.92 740712.85
B-17a 600271.05 740076.53
B-18 599642.55 736695.94
B-19 597359.77 736221.42
B-20 586142.36 731236 64
B-21 596649.25 726184.62
B-22 592892.47 723101.85
B-23 591875.31 718088.62
B-24 592003.52 715606.18
B-25 590763.11 713245.86
B-26 589240.17 708421.77
B-27 589612.47 710996.48
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Hgﬂ Biological

Client: 25 -06Y PEFL Sample ID: Ba¢/ - @4 Sample #: 2005 o/ 2
Location: Date of Sampling: 7///v5_ | Page ( of !
Taxonomy by: Oﬂul)% Date: g/zél/as' i
Class Order Family Genus # of organisms | Tota!
€ rusd. cea /Iﬂfo/n}hq da o onr it | (e 8 Se. o i £
'ﬁ?w c‘:-. {qi/f; /‘ e c/né’, C:fc #-a ',m/: J« I f
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25 -065

CHATN OF CUSTODY RECORD

FACILITY/LOCATION: fler4aes. |METHOD OF SHIPMENT: ﬁﬂELA
o1 [ £ WC? To
Lo FROM I8
SAMPLING AND ANALYSES AUTHORIZED BY: DATE,:
M3 DT :}135749J
SAMPLE | SAMPLING LOCATION SAMPLE TYPE|# OF | ANALYSES
4 AND DESCRIPTION |DATE|TIME|C|G| SOLID |CONT.| REQUIRED
B a / ', Bontinie _
2eoso7ss | B! /;?w/ 4 I ~ &30
I
zoecoryd |B 2 *’"/”"/”'/ — v/ I |~320
200§ 798 A3 QAW%( — / ! -~ 5¢3
Zec Lol B‘f 6&"‘/3( - ' - T
’{; ¥ ) — l

?Go'.'o"l‘il g))‘s- /;U}‘j/ / u._lf*z
e e B i) — ||/ b ewo

) é gﬂ/“' R
205 e 15 g7 / @ __/ / ! L

N - - "
2005t 295 BE £/ jT”/ 7 /, ? ~ 7
4

eoserat B Y| - Vol e
SAMPLE COLLECTED BY: EXACT SAMPLING LOCATION:

AT Lgaybx P nsaic Loireq
SAMPLE RELINQUISHED BY: A;F RECEIVED BY: DATE | TIME

. N S
jof v Dyfh 2 | gfegos fprmshis

saMbLA RELINQUISHED BY: sampLe RECEVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED AFTER |ANALYZED SAMPLE RECELVED BY:
ANALYSES: DATE | TIME
SAMPLE DESCRIPTION: # OF CONTAINERS:

AQUA SURVEY, INC.
(208) 788-8700 51




25- ob%

CHAIN OF CUSTODY RECORD

J -
FACILITY/LOCATION: Zowtr /ramiic

METHOD OF SHIPMENT:M{{Q{;{ [LFP@L{M

- , - TO
fver Maohaitom fﬂﬁbd FROM T anntd
SAMPLING AND ANALYSES AUTHORIZED BY: DATE :
yre | 325 or”
r 7
SAMPLE | SAMPLING LOCATION SAMPLE TYPE|# OF ANALYSES
# AND DESCRIPTION |DATE|TIME|c|[G| SOLID |CONT.| REQUIRED
— | 7 T 7
25615 | Bio SYor | T ' ~172
J |
100859ug | Kl ¢/ ?“‘/‘]’ ~ / ~&l6
2eare94 | B12 v/‘}f/o)/ _ / / ! ~13
2005 o5t 813 J/ZL)A)J - 4 / | ~ 215
s i/, ' ) -
sprogei |B1Y /3"/“/ — / 135
¢z
teofcgen| RIS /;“/"f’ - / l i ~Ne ¢¢
zousegas | B/¢ /3 ?/‘”/ - / \ ! " 55
2‘35 o504 6' i 7 }/ f/,b/ ” / l l ~ 7o
Toes oGy g-,?ﬁ 'f’/r/o:i’ / \' ! 7
SAMPLE COLLECTED BY: EXACT SAMPLING LOCATION:
SAMPLE RELINQUISHED BY: SAMPLE, RECEIVED BY: DATE | TIME
1M (Consme Clhe De/@%_. Wfes |1 Fo0hs
SAﬁgﬁg'RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED AFTER ANALYZED SAMPLE RECEIVED BY:
ANALYSES: DATE | TIME

SAMPLE DESCRIPTION:

# OF CONTAINERS:

AQUA SURVEY,

(908) 788-8700

INC.
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CHAIN OF CUSTODY RECORD

FACILITY/LOCATION: METHOD OF SHIPMENT: i, [, ofsc.cd
Lewtn P s ﬂuﬂﬂ - TOC ‘.
ﬂ.U_MJ;b-uj’Uﬂf\ i);v«y/u{ FROM iasted
SAMPLING AND ANALYSES AUTHORIZED BY: DATEy [
MID>T 3 2505
SAMPLE | SAMPLING LOCATION SAMPLE TYPE|# OF ANALYSES
# AND DESCRIPTION |DATE|TIME|C|G| SOLID |CONT.| REQUIRED
o O — S-eqﬂ-\.‘«.
rosgog 06 |5 1% ?/’/" d U w97
, — S/ _
2005c607 1519 }/'/’”5/ l ~¢32
- e
10050 50% |6 20 ?f' /‘” — l ~ 57
L - 7/
zoafancs |B21 3)(}0)’ { - 2721 ]
Leesogio |B22 7‘/'/‘”’ - / Vo e
, . J/
2oogeep A 23 ?!r/w -~ ! | ~1y
205051248 24 ?}'/ﬁﬁ’ - / f ! ~ 532
Leosogi3| B 25 ;};)0{ - / ) A i
2ap 5051y |8 26 Hefos | — T } “- G2
2 c05088 |8 27 2«.1_19’"“ _ / v ! w~ 244
SAMPLE COLLECTED BY: EXACT SAMPLING LOCATION
i st Lﬂb¢ﬂ4 Fyys éLAHﬂ
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
[ (s /%m DdfA_ aSles | jgo0ine
safirf# RELINQUISHED BY: SAMPLE RECATVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED AFTER |[ANALYZED SAMPLE RECEIVED BY:
ANALYSES: DATE | TIME
SAMPLE DESCRIPTION: # OF CONTATINERS:

AQUA SURVEY, INC.
(908) 788-8700 53




