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Stream:

Background:

Kelsey Creek, Jefferson County, New York

Route 37 to West Main Street, Watertown, New York

The StreanlBiomonitoring Unit conducted biological sanlpling onK.elsey Creek on July 17,2002.
Macroinvertebrate communities were sampled at five sites on the main stem and on Oily Creek, a tributary.
Crayfish were collected at mainstream Kelsey Creek sites for tissue analysis for metals, PAHs, and PCBs.
This follow-up investigation was conducted at the request ofPhilip Waite (NYSDEC, Environmental
Remediation), to assess water quality and invertebrate chemical body burdens, and compare to results of
sanlpling in 2000 and 1991.

Traveling kick samples for macroinvertebrates were taken in riffle areas using methods described
in the Quality Assurance docull1ent (Bode et aI., 2002) and sumlnarized in Appendix 1. The contents of
each sanlple were field-inspected to determine major groups oforganisms present, and then preserved in
alcohol for laboratory inspection ofa 1OO-specinlen subsample. Macroinvertebrate con1illunity paranleters
used in the detennination ofwater quality included species richness, biotic index, EPT value, and percent
model affinity (see Appendices II and III). Table 5 provides a listing ofsalnpling sites, and Table 6 provides
a listing of all macroinvertebrate species collected in the present survey. This is followed by
nlacroinveliebrate data reports, including individual site descriptions alld raw invertebrate data from each
site.

Crayfish were collected with aquatic nets at three sites on the main stem ofKelsey Creek, and were
processed as described in Appendix XI. The samples were submitted to the Wadsworth Center, New
York S~ateDepartment ofHealth, for analysis ofPAHs and PCBs, and to Colunlbia Analytical Services
for analysis of metals.

Results and Conclusions:

1. As in 2000, all locations sampled on Kelsey Creek were assessed as moderately impacted; however,
some ill1provements were noted within the range ofnl0derate impact. Substantial improvenlents were
apparent cOlnpared with 1991, when 2 of the 3 sites were assessed as severely impacted.

2. Water quality in Oily Creek was assessed as moderately to severely impacted, and worsened slightly
conlpared to 2000 sampling.

3. Crayfish tissues showed elevated levels ofPCBs and PAHs at some sites, exceeding levels ofconcern.
Metals in crayfish tissues were below levels of concern.
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Discussion

The purpose ofthis sampling was to assess water quality and measure invertebrate body burdens
ofPCBs, PARs, and 10 lnetals, and COInpare these to the findings of2000 and 1991. Biological sampling
in 1991 (Bode et aI., 1991) found severe inlpairment in the lower 0.5lnile reach ofKelsey Creek, and
elevated body burdens ofPCBs and several metals. In recent years, ren1ediation efforts in the I(elsey
Creek watershed were performed, including excavation ofportions ofthe creek bed, and installation of
stormwater treatment. Three sites that were sampled in 1991 coincide with the three mainstream sites in
the present survey: Route 37 (Station 2), Bradley Street (Station 4), and Route 12E (Station 5). In the
1991 san1pling, water quality at Station 2 was assessed as moderately impacted, and Stations 4 and 5were
assessed as severely impacted. Biological san1pling in 2000 (Bode et aI., 2001) included the 1991 sites plus
two sites (Stations 3 and 3A) on Oily Creek, a tributary. AIlS sites were assessed as n10derately impacted.
The remediation area included Stations 3, 3A, and 4.

Based on analysis ofn1acroinveliebrate cOlnmunities in the present survey, all sites sampled on
Kelsey Creek were assessed as moderately in1pacted; Oily Creek assessn1ents ranged from moderately to
severely impacted (Figure 1). Impact Source Determination (Table 1) showed that Kelsey Creek was
affected primarily by municipal/industrial influences or toxic influences; most sites were also affected by
in1poundment effects. Most macroinvertebrate communities were dominated by Gammarus scuds (side
swimming cnlstaceans) or sowbugs, and all sites were affected to some degree by poor habitat. The
upstream site on Kelsey Creek suffered fron1low dissolved oxygen, likely due to the sluggish nature ofthe
stream above there. Two species ofn1ayflies were found at the lower Kelsey site in the present survey;
no lnayflies found in the 1991 survey. Mayflies are associated with good water quality, and continue to be
indicators of recovery in Kelsey Creek.

Oily Creek received a discharge downstream of the trailer park at LeRay Avenue that had a
substantial effect on the stream. The daytin1e dissolved oxygen level increased fron16.1 ppm to 11.9 ppIn
(125 % saturation) in the 0.2 miles downstream ofthe trailer park, likely reflecting abundant algal growth
that would cause daytin1e oxygen supersaturation and nighttime oxygen deficits. The downstream site
displayed amacroinvertebrate community dominated by tolerant lnidges, worms, and sowbugs, indicators
oforganic enrichnlent, as reflected in the ISD table (Table 1). As species richness increased with the
organic loading, the assessment changed from the severely iInpacted category to the moderately in1pacted
category, although the metrics at the two sites were similar (Figure 1).

The tissue analysis portion ofthis study documented continuing elevated levels ofPCBs in crayfish
tissues in Kelsey Creek in the lower 0.5 mile reach (Table 2), although showing a trend in decreasing levels.
The highest PCB levels were found in crayfish collected at the Bradley Street site (KLSY-4) as in 2000;
no crayfish were analyzed from this site in 1991. The provisional level ofconcern for total PCBs in crayfish
tissues in New York State is 200 ppb dry weight (Bode et aI., 1996). This data shows that a source of
PCBs ren1ains in Kelsey Creek upstream of the Route 12 site (Bradley Street).

Crayfish PAHs showed continued elevated levels ofson1e PAHs (Table 2), especially at the Route
12 site (Station 4). No elevated levels ofPAHs were found at the Main Street site (Station 5), an
improvement from 2000. Crayfish metals showed reductions in body burdens for some metals, compared
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to 1991 levels (Table 4). Reductions were documented for lead, mercury, and titanium. The present levels
are all below the levels of concenl (LaCs). The 1991 LaCs for mercury and titanium, which were
exceeded in the 1991 study at Station 5, were adjusted in subsequent QA documents (Bode et aI., 1996,
2002); the 1991 levels are just below the new LaCs, and do not appear as exceedances in Table 4.

Based on nlacroinvertebrate community analysis and tissue analysis, water quality has iInproved in
Kelsey Creek since the 1991 sampling (Figure 2), although some problenls persist. The lower 0.5 mile
reach of the river shows changes in conlmunity composition, improving froln severely impacted to
nl0derately inlpacted (Figure 2), and PCB levels continue to drop. Other PCB sources apparently remain
upstream of the Bradley Street site, and in Oily Creek.

Literature Cited:

Bode, R. W., M. A. Novak, L. Abele, and D. L. Heitzman. 2001. Biological stream assessment,
Kelsey Creek. New York State Department ofEnvirolllllental Conservation, Technical Report,
41 pages.

Bode, R. W., M. A. Novak, andL. E. Abele. 1991. Biological stream assessment, Kelsey Creek. New
York State Department of Environmental Conservation, Technical Report, 20 pages.

Bode, R. W., M. A. Novak, L. E. Abele, D.L. HeitzInan, andA. J. Snlith. 2002. Quality assurance work
plan for biological streanl monitoring in New York State. New York State Department of
Environmental Conservation, Technical Report, 115 pages.

Bode, R. W., M. A. Novak, and L. E. Abele. 1996. Quality assurance work plan for biological stream
monitoring in New York State. New YorkState Departnlent ofEnvironmental Conservation,
Technical Report, 89 pages.

Overview of field data

On the date ofsampling, July 17,2002, Kelsey Creek at the sites saInpled was 2-8 meters wide, 0.1
nleters deep, and had current speeds of25-75 cm/sec in riffles. Dissolved oxygen was 2.8-9.5 mg/l,
specific conductance was 845-1405 ~nlhos,pHwas6.5-7.9, and the temperature was 17.4-20.7 °C (63
69 OF). Oily Creek at the sites sampled was 1 meter wide, 0.1 meters deep, and had current speeds of
30-50 cInJsec in riffles. Dissolved oxygen was 6.1 11.9 nlg/l, specific conductance was 890-904 ~LlnhOS,

pH was 6.7-7.2, and the temperature was 13.9-16.7 °C (57-62 OF). Measurements for each site are found
on the field data summary sheets.
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Figure J. BIOlogIcal Assessntenl Prufile ofin(je~ values, Kelsey and Oily Creeks. 2002. Values are
ploued ()f'I • normall~ed scale of waler qualily. The line eonnCCIS lhe mean oflhe four values for each
SIte. represenllng species richnw, EPT rlchness. lliJscnhoff Biorie lnde~, and Percent Model
Affmll)'
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Table 1. lmp<lC1Source Dclermin~tion. KelseyOec~ andOilyCrcek, 2002 Numbersreprescnuim,larity
10 commuruty lyt'le models for each impOlct caleg¢ry. The highest similarity at each station is rughliglued.
Similallties less than 50"/. are less co~clusive.

I II STATION I
Community Type KLSY·2 KLSY·4 KLSY-S KLSY-3A KLSY-J

(Oily Cr.) (Oily Cr.)

Natural ",,,,imll human 18 20 22 13 15
''''J»(lf

Nutrieol addilioos, 23 23 J5 " 17
rnos'IY"OO"Ipo,"I,
.&ncullu,ol

To~ie: ,ndosmal, J5 ... " 37 37
",un>\:,,,"I. 0' ",ban f\In·

,"
Orgamc " ....&. 57 28 36 4' 42
.m.... I, o."nol_1n

Complex: 63 32 41 58 36
munle' poVind usl nII

Siltation 28 36 J5 18 "
Impoundment 61 " 49 49 42

TABLE SUMMARY:

KLSY-2
KLSY-4
KLSY-S
KLSY-3A
KL$Y-3

Complex, Impoundment
TOXIC

TOXIC

Complex
Orgaoie

,



Table 2. Levels of total PCBs in Kelsey Creek crayfish, 1991-2002. All values in jlg/kg (parts per
billion) dry weight. Exceedances of levels of concern highlighted. Complete results in Appendix XII.

I I

ISTATION I Miles Station description 2002 2000 1991
fron1 PCBs PCBs PCBs
mouth .....

KLSY-2 2.0 Below Route 37 bridge <250 <150 no
sample

KLSY-4 0.5 Below Route 12 bridge 1400 2320 no
san1ple

KLSY-5 0.02 Above Main St. bridge 740 920 1190

Table 3. Levels ofselect PAHs in Kelsey Creek crayfish, 2002 and 2000. All values in jlg/kg
(parts perbillion) dry weight. Exceedances oflevels ofconcen1 highlighted. Complete results in Appendix
XII.

I I

IpAH
I

..

KLSY-2 KLSY-2 KLSY-4 KLSY-4 KLSY-5 KLSY-5 level of
2002 2000 2002 2000 2002 2000 coneem

Chrysene 280 180 1000 460 96 530 400

Fluoranthene 38 13 220 56 40 190 150

Phenanthrene •.. 220 62 660 120 120 290 200

Pyrene 280 190 1000 360 160 630 400

Benzo (A) Anthracene 61 250 250 610 36 700 400
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Table<l. I..evelsofmelals incrayfish tissue, Kelsey Cl"t-'Ck. 2002, 20oo.and J991. All values in
mglkg (parts per million) {hy weight. Exeeoo.anees oflevels ofconcern highlIghted. Complete results in
Appendtx XI!

I II STATION I

IMCI;!1 I KLSY-S KLSY-S KI..SY-S level of
2002 2000 1991 concern

Arsenic 0,52 0.88 <2 j

Cadmium 0.54 0,42 <3 2

Chl'Omium 0,52 0,76 <3 j

Copper 16O \'0 68.4 200

Lead 0.70 0,63 39.6 20

Mercury 0,10 0.06 .28 .J

N1Ckei 0.37 0,61 <3 2

Selcnil.lffi 3.\ [3.9]- <\ ,

TItanium 2.1 5.' 9.0 \0

ZinC 73.3 70.9 86.9 \50

• this selenium result nOI considered reliilble, (lue 10 h,igb variabihty in spiked sample recovery.
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TABLE 5. STATION LOCATIONS FOR KELSEY CREEK, JEFFERSON COUNTY, NEW
YORK (see n1ap).

STATION

I(elsey Creek

02

04

05

Oily Creek

03A

03

8

LOCATION

Watertown
15 In below Rt. 37 bridge
2.0 river miles upstream of mouth
44°00'20"; 75°54'09"

Watertown
100 m below Rt. 12 (Bradley St) bridge
0.50 river miles upstream of mouth
43°59'26"; 75°55'01"

Watertown
5 m above RR bridge at Rt. 12E
0.02 river miles upstream of mouth
43°59'22"; 75°55'27"

Watertown
trailer park at LeRay St
0.24 river n1iles upstream of mouth
43°59'27"; 75°54'35"

Wateliown
75 meters above Morrison Ave
0.04 river miles upstream ofn10uth
43°59'27"; 75°54'46"



Figure 2 Site Location Map Kelsey Creek
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TABLE 6. MACROINVERTEBRATE SPECIES COLLECTED IN KELSEY CREEK
AND OILY CREEK, JEFFERSON COUNTY, NEW YORK, 2002.

PLATYHELMINTHES
TURBELLARIA

Undetermined Turbellaria
OLIGOCHAETA

LUMBRICIDA
Undetetmined Lumbricina

TUBIFICIDA
Tubificidae

Undet. Tubificidae w/o cap. setae
Naididae

Nais variabilis
HIRUDINEA

Undetermined Hirudinea
MOLLUSCA

GASTROPODA
Physidae

Physella sp.
Undetermined Physidae

ARTHROPODA
CRUSTACEA

ISOPODA
Asellidae

Caecidotea racovitzai
AMPHIPODA

Gammaridae
Gammarus sp.

INSECTA
EPHEMEROPTERA

Baetidae
Baetis flavisttiga
Undetermined Baetidae

Heptageniidae
Stenonema femoratum

COLEOPTERA
Dytiscidae

Agabus sp.
Gyrinidae

Gyrinus sp.
Elmidae

Stenelmis crenata
Stenelmis sp.
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TRICHOPTERA
Hydropsychidae

Cheumatopsyche sp.
Hydropsyche betteni
Hydropsyche spama
Hydropsyche sp.

DIPTERA
Ceratopogonidae

Undetermined Ceratopogonidae
Simuliidae

Simulium vittatum
Empididae

Hemerodromia sp.
Muscidae

Undetermined Muscidae
Chiron omidae
Tanypodinae

Thienemannimyia gr. spp.
Diamesinae

Diamesa sp.
Prodiamesinae

Prodiamesa sp. 2
Orthocladiinae

Cardiocladius obscurus
Cricotopus bicinctus
Cricotopus tremulus gr.
Cricotopus vierriensis
Eukiefferiella c1aripennis gr.
Orthoc1adius sp.
Parametriocnemus Iundbecki
Thienemanniella xena
Tvetenia bavarica gr.

Chironominae
Chironomini

Cryptochironomus fulvus gr.
PolypediIum flavum

Tanytarsini
Micropsectra polita
Paratanytarsus confusus



STREAM SITE:
LOCATION:
DATE:
SAM PLE TYPE:
SUBSAMPLE:

PLATYHELMINTHES
TLJRBELLARIA
ANNELIDA

OLTGOCHAETA
LUMBRICTDA

ARTHROPODA
CRUSTACEA

ISOPODA
AMPHIPODA

INSECfA
COLEOPTERA
TRICHOPTERA

DIPTERA

SPECIES RICHNESS
BIOTIC INDEX
EPT RICHNESS
MODEL AFFINITY
ASSESSMENT

Kelsey Creek, Station 2
Rte 37 bridge, Watertown
July 17, 2002
Kick sample
100 individuals

Asellidae
Gammaridae

Elmidae
Hydropsychidae

Ceratopogonidae
Chironomidae

13 (poor)
6.65 (poor)

4 (poor)
30 (very poor)
moderately impacted

Undetermined Turbellaria 3

Undetermined Lumbricina 2

Caecidotea racovitzai 33
Gammarus sp. 40

Stenelmis sp. 1
Cheumatopsyche sp. 4
Hydropsyche betteni 7
Hydropsyche spama 1
Hydropsyche sp. 1
Undet. Ceratopogonidae 1
Thienemannimyia gr. spp. 4
Parametriocnemus lundbecki 1
Polypedilum flavum 2

DESCRIPTION The kick sample was taken 30 meters upstream of the bridge. The habitat was poor, with a slow current speed
and a wetland area upstream. The macroinvertebrate community was dominated by scuds and SOWbllgS, and was very similar
to the fauna sampled at this site in 2000. Water quality was similarly assessed as moderately impacted, although poor habitat
is partly responsible for this assessment.
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STREAM SITE:
LOCATION:
DATE:
SAMPLE TYPE:
SUBSAMPLE:

ANNELIDA
OLIGOCHAETA
TUBIFICIDA

HIRUDINEA
MOLLUSCA

GASTROPODA

ARTHROPODA
CRUSTACEA

ISOPODA
AMPHIPODA

INSECTA
EPHEMEROPTERA
COLEOPTERA

TRICHOPTERA

DIPTERA

SPECIES RICHNESS
BIOTIC INDEX
EPT RICHNESS
MODEL AFFINITY
ASSESSJVIENT

Kelsey Creek, Station 4
Rte 12 (Bradley Street), Watertown
July 17, 2002
Kick sample
100 individuals

Naididae

Physidae

Asellidae
Gammaridae

Baetidae
Dytiscidae
Gyrinidae
Elmidae
Hydropsychidae

Simuliidae
Empididae
Chironomidae

20 (good)
6.87 (poor)
3 (poor)
42 (poor)
moderately impacted

Nais variabilis

Undetermined Hirudinea

Physella sp.

Caecidotea racovitzai
Gammarus sp.

Undetermined Baetidae
Agabus sp.
Gyrinus sp.
Stenelmis crenata
Cheumatopsyche sp.
Hydropsyche sparna
Simulium vittatum
Hemerodromia sp.
Thienemannimyia gr. spp.
Cricotopus bicinctus
Cricotopus vierriensis
Orthocladius sp.
Parametriocnemus lundbecki
Cryptochironomus fulvus gr.
Paratanytarsus confusus

2

4

7

10
3

1
1
1
1
1
5
2
1
9
31
9
8
2
1
1

DESCRIPTION The site was accessed at the cemetery, as in previous years. The stream bottom was dominated by bedrock, with
long strands of algae attached. The macroinvertebrate fauna was mostly midges, although some caddis±1ies and may±1ies were
present. As in 2000, water quality was assessed as moderately impacted.

12



STREAM SITE:

LOCATION:
DATE:

SAMPLE TYPE:
SLBSAMPLE:

PLATYHELMINTHES

TURBELLARIA
ANNELIDA

OLIGOCHAETA
LUMBRICIDA

HIRUDINEA
MOLLUSCA

GASTROPODA
ARTHROPODA

CRUSTACEA
ISOPODA

AMPHIPODA
INSECTA

EPHEMEROPTERA

COLEOPTERA
TRICHOPTERA

DIPTERA

SPECIES RICHNESS
BIOTIC INDEX
EPT RICHNESS
MODEL AFFINITY
ASSESSMENT

Kelsey Creek, Station 5
Main St., Watertown, 100 meters upstream
July 17, 2002

Kick sample
100 individuals

Physidae

Aselhdae

Gammaridae

Baetidae
Heptageniidae

Elmidae
Hydropsychidae

Simuliidae
Empididae

Chironomidae

20 (good)

6.51 (poor)
4 (poor)

47 (poor)
moderately impacted

Undetermined Turbellmia

Undetennined Lumbricina
Undetemlined Hirudinea

Physella sp.

Caecidotea racovitzai
Gammarus sp.

Baetis tlavisttiga
Stenonema femoratum

Stenelmis crenata

Cheumatopsyche sp.
Hydropsyche betteni

Simulium vittatum
Hemerodromia sp.
Thienemannimyia gr. spp.
Diamesa sp.

Cardiocladius obscurus

Cticotopus bicinctus
Cricotopus tremulus gr.
Cricotopus vierriensis
Orthocladius sp.

9

1
2
2

21

10

18
I
3
1
4
1
1
1

12

5
2
4

DESCRIPTION The kick sample was taken 20 meters upstream of the railroad bridge. The macroinvetiebrate fauna was dominated
by sowbugs, scuds, beetles, and midges, although caddisflies and mayflies were also present. As in the 2000 sampling, water quality
was assessed as moderately impacted.
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STREAM SITE:
LOCATION:
DATE:
SArvlPLE TYPE:
SUBSAMPLE:

ANNELIDA
OLIGOCHAETA
LliMBRICIDA
TUBIFJCIDA

HIRUDINEA
ARTHROPODA

CRUSTACEA
ISOPODA

AMPHIPODA
INSECTA

COLEOPTERA

DIPTERA

SPECIES RICHNESS
BIOTIC INDEX
EPT RICHNESS
MODEL AFFINITY
ASSESSMENT

Oi ly Creek, Station 3A
LeRay Avenue, Wateliowll, access via trailer park
July 17,2002
Kick sample
100 individuals

Undetennined Lumbricina 1
Tubificidae Undet. Tubificidae wlo cap. setae 2

Undetennined Hirudinea I

Asellidae Caecidotea racovitzai 32
Gammaridae Gammarus sp. 40

Dytiscidae Agabus sp.

Simuhidae Simulium vittatum 1
Chironomidae Cricotopus bicillctus 10

Parametriocnemus lundbecki 2
Tvetenia bavarica gr. 2
Micropsectra polita 8

11 (poor)
6.86 (poor)
o(very poor)
34 (very poor)
severely impacted

DESCRIPTION The site was accessed through the trailer park at LeRay Avenue. The habitat was adequate, but the macroinvertebrate
fauna was very poor, with the fauna consisting of worms, leeches, scuds, sowbugs, beetles, and midges. Based on the metrics, water
quality was assessed as severely impacted.
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STREAM SITE:
LOCATION:
DATE:
SAMPLE TYPE:
SUBSAMPLE:

ANNELIDA
OLIGOCHAETA
TUBIFICIDA

HIRUDINEA
MOLLUSCA

GASTROPODA
ARTHROPODA

CRUSTACEA
ISOPODA
AMPHIPODA

INSECTA
DIPTERA

SPECIES RICHNESS
BIOTIC INDEX
EPT RICHNESS
MODEL AFFINITY
ASSESSMENT

Oily Creek, Station 3
Morrison Avenue, Watertown, 75 meters above Kelsey Creek
July 17,2002
Kick sample
100 individuals

Tubificidae

Physidae

Asellidae
Gammaridae

Muscidae
Chironomidae

15 (poor)
7.33 (poor)
o(very poor)
35 (poor)
moderately impacted

Undet. Tubificidae wlo cap. setae 6
Undetermined Hirudinea 9

Physella sp.

Caecidotea racovitzai 26
Gammarus sp. 14

Undetermined Muscidae 1
Thienemannimyia gr. spp. 2
Prodiamesa sp. 2 4
Cricotopus bicinctus 3
Cricotopus vierriensis 4
Eukiefferiella c1aripennis gr. 1
Orthoc1adius sp. 4
Thienemanniella xena 2
Tvetenia bavarica gr. 1
Micropsectra polita 22

DESCRIPTION The site was accessed at MOlTison Avenue. The rubble bottom had long stands of algae on the rocks. The
homeowner at this site reported apparent waste discharges upstream. The fauna was heavily dominated by scuds, sowbugs, and
midges, with no caddisflies or mayflies. Water quality was assessed as moderately impacted.
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LABORATORY DATA SUMMARY

STREAM ~AME: Kelsey Creek DRAINAGE: 08
DATE SAMPLED: 07/17/02 --:OUNTY: Jefferson
SAMPLING METHOD T I' K' krave lIlg Ie I
STATlON 02 I 04 05 I il
LOCATlON Rt. 37 bridge Rt 12, Bradley St Main St.

" DOMINANT SPECIES/%CONTRQ!![!'TON/TOLERANCEJCOMMON NAME
l. Gammarus sp. Crico!opuS Caecidotea

bicinctus racovitzai
40% 31 % 21 %
facultative tolerant to leran!
scud midge sow bug

2. Caecidotea Caecidotea Stenelmis crenata
racovitzat racovitzai

Intolerant = not tolerant of poor 33 % 10% 18%
I water quality tolerant tolerant facultative

sowbug sowbug beel!~--
3. Hydropsyche l'bienemannimyia Cricotopus

betteni gr. spp. bicinctus

I Facultative = occurring over a 7% 9% 12 %
wide range of water quality facultative facl! ltative tolerant

caddisfly midge midge

4. Cheumatopsyche Cricotopus Gammarus sp.
sp. viernensis

Tolerant = tolerant of poor 4% 9% 10%
water quality facultative facu Itative facultative

caddisfly . midge scud
5. Thienemannimyia I Orthocladius sp. Undetermil1ed

gr. spp. I Turbellaria
I 1% 8% 9%

facultative I facultative facultative

i midge midge I flatworm

% CONTR[BUTION OF MAJOR GROUPS (NUMBER OF TAXA IN PARENTHESES)
Chironomidae (midges) 7.0 (3.0) 61.0 (7.0) 26.0 (7.0)

Triehoptera (caddistlies) 13.0 (4.0) 6.0 (2.0) 4.0 (2.0)
Ephemeroptera (mayflies) 0.0 (0.0) 1.0 (l.0) 2.0 (2.0)
Plecoptera (stoneflies) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Coleoptera (beetles) 1.0(1.0) 3.0 (3.0) 18.0 (1.0)
Oligoehaeta (worms) 2.0 (l.0) 2.0 (1.0) 1.0 (1.0)
Mollusca (clams and snails) 0.0 (0.0) 7.0 (1.0) 2.0 (1.0)
Crustacea (crayfish, scuds, 73.0 (2.0) 13.0 (2.0) 31.0 (2.0)
sowbugs)

Other insects (odonates, diptera) 1.0 (l.O) 3.0 (2.0) 5.0 (2.0)
Other (N~mertea, Platyhelminthes) 3.0 (1.0) 4.0 (1.0) 11.0 (2.0)

SPECIES RICHNESS 13 20 20
BIOTfC [NDEX 6.65 6.87 6.51

EPT RICHNESS 4 3 4 I

PERCENT MODEL AFFINITY 30 42 47,

FIELD ASSESSMENT severe severe severe
OVERALL ASSESSM.ENT moderate impact moderate impact moderate impact
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:1 LABORATORY DATA SUMMARY

II DATE SAMPLED: 07/17/02 I COUNTY: Jefferson
1 SAMPLING METHOD: Traveling Kick

0

I. Caecidotea Gammarus sp.
racovitzai
26% 40%

I
tolerant facultative
sowbug scud -

2 Micropsectra Caecidotea
polita racov1tzai

Intolerant = not tolerant of poor 22% 32 %
1

water quality facu Itati ve tolerant

Imidge sowbug
3. Gammarus sp. Cricotopus

bicinctus
Facultative = occurring over a 4% 10%
wide range of water quality I facultative tole'rant

scud midge
4. I Undetelmined Micropsectra

Hirudinea polita
ITolerant = tolerant of poor 9% 8%

water quality tolerant facultative
Ileecll midge

5, Undet. Tubificidae Undet. Tubificidae I

wlo cap. setae w/o cap. setae
6% 2% I
tolerant I tolerant I

worm worm I

% CONTRIBUTION OF MAJOR GROUPS (NUMBER OF TAXA IN PARENTHESES)
Chironomidae (midges) 43.0 (9.0) I 22.0 (4.0)

ITrichoptera (caddisflies) 0.0 (0.0) 0.0 (0.0)
Ephemeroptera (mayflies) 0.0 (0.0) 0.0 (0.0)
Plecoptera (stoneflies) 0.0 (0.0) 0.0 (0.0)
Coleoptera (beetles) 0.0 (0.0) 1.0 (1.0)
Oligochaeta (worms) 6.0 (1.0) 3.0 (2.0)
Mollusca (clams and snails) 1.0 (1.0) 0.0 (0.0)
Crustacea (crayfish, scuds, 40.0 (2.0) no (2.0)
sowbugs)
Other insects (odonates, tliptera) 1.0 (1.0) 1.0 (1.0) I
Other (Nemertea, Platyhelminthes) 9.0 (1.0) 1.0 (1.0)

SPECIES RICHNESS 15 II
BIOTIC INDEX 7.33 6.86
EPT RICHNESS 0 0
PERCENT MODEL AFFINITY 35 34

FIELD ASSESSMENT severe severe I i
OVEHALL ASSESSMENT moderate impact severe impact ,

I ,

STATION I 03 03A I
,I LOCATION LeRay St. Morrison Ave.
I,r-D-O-M-IN-A-N-T-S-p-E-C-r-E-Sj-O;'-C-O-N-T-RIB..J....-U-T-I-O-N-j"::"T-O-L-E-RA---'-N-C-E-j-C-O-M-M-O-N-N-'A..J.M- E-----.........------
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~ FIELD DATA SUMMARY

STREAM NAME: Kelsey Creek DATE SAMPLED: 07/17/02

REACH R 37 h Wt. trough atertown
FIELD PERSONNEL INVOLVED:Abele, Heitzman

STATION 02 04

I
05

ARRIVAL TIME AT STATION 8:10 10:05 10:45

LOCATION Rt. 37 bridge Rt. 12- Bradley St Main St.

PHYSICAL CHARACTERISTICS

Width (meters) 2.0 8.0 2.0
Depth (meters) 0.1 0.1 0.1
Current speed (em per sec.) 25 75 75
Substrate (%)

Rock (>25.4 em, or bedrock) 0 0 10
Rubble (6.35 - 25.4 em) 40 100 30
Gravel (0.2 - 6.35 em) 10 20
Sand (0.06 - 2.0 mm) 20 10
Silt (0.004 - 0.06 mm) 30 30

Embeddedness (%) I 30 0 40
-

CHEMICAL MEASUREM.ENTS

ITemperature (. C) 18.6 17.4 207
Specific Conductance (umhos) 1405 860 845
Dissolved Oxygen (mg/I) 2.8 9.5 9.3

pH 6.5 7.4 7.9
BIOLOGICAL ATTRJBUTES

Canopy (%) 0 0 80
Aquatic Vegetation

algae - suspended

algae - attached, filamentous present present present

algae - diatoms

macrophytes or moss present

Occurrence of Macroinvertebrates

Ephemeroptera (mayflies)

Plecoptera (stoneflies)

Trichoptera (caddisflies) X
Coleoptera (beetles) X X
Megalo ptera (do bs on flies,a Idertl ies)

Odonata (dragonflies, damselflies)

Chironomidae (midges) X X X
Simuliidae (black flies) X iDecapoda(crayfish) X X

Gammaridae (scuds) X X X

Mollusca (snails, clams) X X
Oligo chaeta (worms)

I
X

Other X X X I

F1ELD ASSESSMENT severe severe severe
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FIELD DATA SUMMARY

STREAM NAME: Oily Creek DATE SAl\1PLED: 07/17/02

REACH: Watertown

FIELD PERSONNEL INVOLVED:Abele, Heitzman

STATION 03A 03

ARRIVAL TIME AT STATION 8:55 9:25

LOCATI0 N LeRay St.

PHYSICAL CHARACTERISTICS

Width (meters) 1.0

Depth (meters) 0.1

Current speed (cm per sec.) 30

Substrate (0/0)

Rock (>25.4 cm, or bedrock) 0

Rubble (6.35 - 25.4 cm) 40

Gravel (0.2 - 6.35 cm) 10

Sand (0.06 - 2.0 mm) 20

Silt (0.004 - 0.06 mm) 30

Embeddedness (%) 40

CHEMICAL MEASUREMENTS

Morrison Ave.

1.0

0.1

50

o
50

20

10

20

30

Temperature (0 C)

Specific Conductance (umhos)

Dissolved Oxygen (mg/l)

pH

BIOLOGICAL ATTRIBUTES

Canopy (0/0)

Aq uatic Vegetation

algae - suspended

algae attached, filamentous

algae - diatoms

macrophytes or moss

Occurrence of Macroinvertebrates

Ephemeroptera (mayflies)

Plecoptera (stoneflies)

Trichoptera (caddisflies)

Coleoptera (beetles)

Megaloptera(dobsonflies,alderflies)

Odonata (dragonflies, damselflies)

Chironomidae (midges)

Simuliidae (black flies)

Decapoda (crayfish)

Gammaridae (scuds)

Mollusca (snails, clams)

Oligochaeta (worms)

Other

FIELD ASSESSMENT

13.9

904

6.1

6.7

80

present

x

x

x

x
severe
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11.9
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X

X

severe
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MACROINVERTEBRATE TISSUE ANALYSIS RESULTS 
 
The following results are included: 
 
SBU 
Accession    Stream      Station Organism  Analyte 
Number 
 
02-058          Kelsey Cr.     KLSY-02  Crayfish, tadpoles Organochlorine pesticides, PCBs, PAHs 
02-059          Kelsey Cr.     KLSY-04  Crayfish  Organochlorine pesticides, PCBs, PAHs 
02-060          Kelsey Cr.     KLSY-02  Crayfish  Organochlorine pesticides, PCBs, PAHs 
02-061          Kelsey Cr.     KLSY-05  Crayfish               Metals 
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PAG[ I

NEW YOR~ STATE DEPA~TMENT OF HEALTH
WADSWO~TH CENTER

EMPIRE STATe PLAZA. ALbANY NY 12201

RESULTS OF EXAMINATION

."

SAMPLE 10, 20020~65~ SAMPLE RECEIVED, 12/30/2002 CIIARGE, 11.00
PROGRAM: 570: DtC ROlITl NE TOX I CS SURVE ILLANC£
SOURCE 10: DRAINAGE B~SIN, 08 GAHTTHR CODE: 2201
POLITICAL SUBOIVISIONI WATERTOWN C. COUNTY: JEFfERSON
lATITUDE: U 00 20 LONGITUDE, 7S 5~ 09
LOCATION: ~ELSEY CREEK IN WATERTOWN
DESCRIPTION: DTHR: 02-058: KLSY: 00002: AT 37
REfORrlNG LAB: TOX: LAB FOR ORqANlc ANAlYTI~AL CHEMISTRY
fEST PATTERN, AIBS-BUGS2: Apl~TING INTE~SIVE 8ASlN STUDY - AQUATIC INSECTS 2
SAMPLE TVPE: 742: AQUATIC INSECTS
T I ME OF SAIIPli NG : 0711712002 DATE PRI NTEO: I 1126/(003
CASE:/l102' SOG;05028 (UST.NO.:02-058

ANALYSIS: PEST-pce-s ORGANOCHLORINE PESTICIDES & PCBs'-SOIL/SEO.
DAlE PRINTED: 11/(6/(003 fiNAL REPORT

---------··PARAME1£R-----~~-----

HD ACH LOROC ycLOH NTAO lEN E (C- 56)
H'XACHLOR08ENZ'NE
HCH,AlPHA
H~H.GA~ {LINDANE}
IICH.IIETA
HCH.D'L1A
H£PTACHLOR

~~~~~~HLOR EPOXIDE
ENDOSULfAN I
(,.~·~D[l'

olHDRIN
ENORIN
4.4'-000
£NOOSULFAH I r
b,b"OIlT
ENO~IN ALD£~TDf

ENOOSUL[AN SULFATE
I'IETHOXYCHLOR
iilRH
TOXAPHlNE
CHLOROANf
AROeLOR 12Z 1
AROClOR 1232
AROcLOR 10(6/1242
AROCLOR 1248
ARonOR 1254

-----------RESULT------- --
« 50. MCG/~G
« 50. Mr:G/~G

« 100. I\CG/~G

<" 160. ~CG/1Ui
< 100. IICG/~G'

< 100. !'ICG/KG
« 100. MCG/1(G
< 100. /'ICG/KG
« 100. MCG/~G

« 100. !'ICG/KG
« 100. I\CG/KG.
« 100. IIC~/~G

« 50. /lCG/~C

« 100. /lCG/KG
« 100. /lCG/KG
« lQO, /ICC/fa
" 100. IICG/KG
< 100. /lCG/KG
« 500·, /lCG/KG
< 100. IICG/~G

« 2500. /lCGi~G

" 250. MCG/KG
« 250. I'o'G/I(G
< lSI:!. kCC/~G
« 250. /leG/KG
« 250. /lCG/KG
< 250. keG/KG

1<""",

tiTS ,LAP 10 10763, LAB OIR DR K. ALDOUS. CONTACT 1\11 II. PAUSE 518-473-0323
CGPIESSEHTTO, (G(ll.RO{I, LPF!E(l, FED!), IHFO-P(J.1NFG-L(l. 1~7

ROBERT SaGE
C/O USGS
425 JDRDA,N ROAD
Tll.OY, NEW YORK 12IBO
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COLLECTEO SY:STREA/lBIO
SU!f/lfnED !fY:IIARGAREUO

djnewman
Text Box
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'50'

PAGE 2

~(w fOAl STAtE O(P_RT~[~l Of HEALTH
WADSI/ORTH C(!fTEIl

EftPlllE SlATE PLAZA. A1IAHY NY IllDl

RESULTS or (lAMINATION

'"
r I~Al !lEPORT

S'/lPlE 10: 200204'~4 SANLE RECEIVED, 12/)0/2002 CHAIlGE: 11.00
POLITltAL SUBOIVISIOII, WlTEATOI/tI Co (OllNOY: JEffERSOIi
LOCHION: KlLSEY CREH III WHEIlTO\lll
TillE Of S,l....PLIHC , 01/11/2002 DATE PRIIfTEO: IlIz6/l00)
CASEI~IOZ SOC,O$DZB CYST.NO.,OZ·DS8

···········p"IIA....[1(1\··-·--·.-----
"ReeLOR 1260

-- - - ------ -Rt5ULT•• --.----- ••••••
• 2S0. I'lCli/KC

',eSKG POLYIIU~LEAR ARDIIAT)' HYDROCARBONS - SOll/SEDI ....ENT
DATE REPORTEO; 05/12/2003 REPORT .... AILED OUT

·-·-----·-·PAR~I'lETER----·-····-·-

"UPHIIIALINE
HEII'PHINHEN(
ACEIIAPIITIIEIlE
FLUORUH
PHENANTI,R(NE
unltR"CENE
FLUmVJITHEll[
PYIlENE
BENlOl.)ANTNRACENE
cHRVSEJtE
6ENZO(b)'LUOR.N~EHE

llEtllO (~) r LlJQIUNTMEN(
IEII20 (,) !"VRrII (
OlBU2 (4.11) lNiHRHEIl!
BENlD (gil i I PERYLE liE
INOE~O II .z. 3-cd) PYREl\E

•••• (NO Of R£PORi

- -- --- -- - --RE SULT- - - - -- - ----- ----
< 2~0. I'ICG/KG
< 2.0. IICG/KG
< 2"0. IICG/KG
< 2"0. IICG/KG

no. /lCG/KG
16. IICG/KG
Ja. IICG/KG

280. ~CG/~G

61. /lCG/KG
ZSo. /lCG/KG
< I. /lCG/KG
< 1. /lCG/KG
< 1. IICG/KG
< I. IlCG/Il;G
< I. /lCG/KG

I. /lCG/Me....

??

djnewman
Text Box
22



05'3'3 NEW VOA~ STATE DlPAAr~ENl Of HEAlTH
WADSWORTH CENTER

E~IR{ STATl PLAZA, ALeANY MV 12201
'"

FINAL RlPORT

SAIII'LE 10, 2002010&55 SAN'lE REUIVED, 11/30/2002 CHARCE< 11.00
PROGRA~, 570, DEC ROUTINE TOXICS SURVEILL~NCE

SOURCE ID: DRAINACE BASIN: 08 CAUTIUR CODE: 2201
POLITICAl SUBlltVISloN: IIAHIlT(lI.'I! C. COUNT", JEfHRSCM
LATiTUDE, ~3 5'3 2& LONGITUDE, 75 55 01
LOCATION: kELSiY CRi£K IN WATERTOWN
DESCRIPTION: CRA1: 02-059: USY: oooo~: RT. 11
REPORTI"C LAB, TO_, LAB FOR ORGANIC ~AlYTICAl (HE"ISTR"
TEST PATTERN' RIBS-BUGS2: ROTATINC INTENSIVE IAstN STUDY· AqUATIC INSECTS J
SoVlPLE tyPE, 1U, AQUATIC IHUCTS
TI"E OF S.......PllNG : 01/11/2002 DATE PRII1HO, 11/2&/2003
(A5E,"102 SOO,OS028 CUST.ND.:02-DS9

ANALYSIS: PE5T-PCB-S ORCANDCHLORIN{ PESTICID£S , PCBs'-SOIL/SID.
DAU PRINHD: 1112&/200) FINAL RiPORT

-----~--PARAtlflEIl--------

HIXACHLOIlOCYCLQPENTADIENE {C-5'!
HEXACIILQRQB,NZENE
IICH.AtNjA
IICIl.GAI\Il.A (llHO'HE)
IItH.BETA
IICH.DELTA
HEPTACHLOR
HORIH
HEPTACHLOR £1'0110£
EHDOSUlI A~ I
~!~'-OD[

DI£lDRIN
ENORltI
~.~·-DDO

f.NDOSULHJI II
~.~'-ODT

[HORIN ALDEHYDE
[HDOSULI~N SUll_Tf
/lETHo,l:YCHLOR
/lIREX
TOXAPHENE
tHLORO_HE
ARonOR 1221
AfIOCtOR 12)2
AIIOCLOR 1016/IH2
_fIOCLOIl 12~S

_ROCtOR 12S~

H-U CONTINUED O~ HUT PAGE

4--4'4·--·~llESUlT----------------

« 100. IIC"~G

« 100. /lCG/KG
« 200. IICC/",G
« 200. "'te;flto
« 200. "CG/kG
« 200. /ltG/KG
< 200. "CG/ItG
« 200. "C;/ll.G
« 200. /lCG/KG
« 200. "tG/KG
< 200. ""IO/It;
« 200. I'tCt/~G

« 100. ~tC/ItG

« 200. ~CG/ItG

« 200. I'ICc/ItG
« 200. IICG/ItG
« 200. /lCG/ItG
« ZDD. /ltG/ItG

« 1000. IICGllle
« 200. /ICC/KG
« 500. /lCG/ItC
« 500. ~c'/ItG

« 500. /lCG/ltC
« sao, /Item.
< 5DO. /lCC/ltG
« 500. /ltG/KG

1400. IICG/ItG (Cit]
uu

~YS ,LAP ID 10763, LAB DIR OR K. AlDOUS. CONTACT IIR R. PAUS! 51S-413-0)13
tOPltS5ENTTCIl CDOl.Ro!), lPHE(l. fED().IN'O·P(l, INFO-L(l, 1~1

ROBERT BODE
C/O USGS
~25 JOAO~)l ROAD
TROY. NEW VDR_~ 12180

23

COLL[CTED BV:STfIEAIIBIO
SUBIIITTED BV:~RCARlTND

djnewman
Text Box
23



0600

PAG! 2

NEW YOR~ STArt OEPARTM{NT Of HE~LTH

WADSWORTH CENTER
E~PIRE STATE PlAtA, ALBANY NY 12101

'"
FItOL REPORT

SAIV'Lt 101 200204655 SMIPLE REeE IVEO, 12/30/2002 CHARG[: 11 .00
POLITICAL SlIBOIVISIDN: WATERTOWN C. (OlJNlY: JEFFERSON
LOCATION: KELSEY CR~[K 1M WATERTOWN
TIllE or SA/IPLUIG : 01/17/2001 OATE PRINTED: 11126/2003
USl,/l102 SOG:OS028 (.\lS1.NO,102-0S9

···········PARA~ET(R···--·------

AROCLOR 1260

--. - -------RESULT ••••••••••••••••

« 500. /lCG/KG

ANALYSIS, POLYNUCLUR AROllAT1C HYDROCAR80NS - SOll/SEOlrlrNr
DATE REPORTED' 05/12/200] REPORT ~ILEO OUT

·--··-----·PARA/lET(R-------~--··

HAPNTHAlEME
ACENAPHTHHENf
AC.NAPHTHUIE
FlUI)IlENE
PHENAN'TliR[HE
AN1HRACUIE
FlUORANTHENE
PYRENE
9ENIO(.) ~NTHRAC(N!
(HAYSENI
a,NlO(b)FLUOAAHTHtNI
8ENZO(~)FLUORAHTHEN!

8EIIZO <.) PYAENE
DI8ENl(A,H) ~HTHUCEHr
BENlO(ghljPERYLENE
I HOE NO 11,2, ]-~d)PYREN!

~••• rNO OF RIPORT

- -------- - -RESlilT---- ----- - -----
< 510. rlCG/KG
< 510. "CG/KG
< 510. /lCG/KG
« 510. /lCG/KG

660. "CG/KG
55. /lCG/KG

no. /lCG/KG
1000. IICI>/KG
250. /lCI>/KG

1000. "(G/KG
'6. /lC1>/KG
21. "(C/~G

11. IICC/KG
< 2. II(G/KG
< 2. 1Ic.c./KG
< 2. IU:G/KG...'"

24
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PAGE 1

NEW YORK STATE OEPART~E~T OF HEALTH
WADSWORTH CENTER

EMPIRE STATE P(AZA, ALS~NY NY 12201

RESULTS Of EXArIiNAllON

'"
fiNAL REPORT

SA~PLE 10, 20020~6S6 SA~PLE RECEIVED: 12/3012002 CNARGE: n.oo
PROGRAII: 570: DEC ROUTINE TOXICS SURVEILLANCE
SOURCE 10: DRAINAGE BASIN: 08 GUETTEER CODE: 2201
POLITICAL SU8DIVJSION, WATERTOWN C. CoutlTY, JEffERSON
lATITuOE, ~J 53 22 LONGITUDE' 75 55 27
LOCATION: KELSEY CREEK IN WATERTOWN
OESCRIPTlON, CRAY; 02-060, HSY: 00005: RT In
REPORTING LAB' TOX, LAB fOR ORGANIC ANALYTICAL CN!~ISTRy

TEST PATTERN, RI8S-BUGS2: ROTATING INTENSIVE BASIN STYDY - AQUATIC INSECTS 2
SA/IPLE TYPE, 142: AQUATIC INSECTS
TI/lE Of SA/lPLING : 01/17/2002 DATE PRINTED, 11/26/2003
CASE,~102 SOG:OSC2S CUST./l0.:02-06o

~NALYSIS, PEST-PCB-S ORGANOCHLORINE PESTICICES S PCBs'-SOIL/SEO.
OATE PRINTED, 11/26/2003 fiNAL REPORT

-----------PARA/IETER------------

HE UCHLOROCYClOPENTAD I ENE (C-56)
HEXACHLOROBENZENE
NC~,ALPHA

NeN,GAM" (liNOANO
NCH,ilETA
HCH,CELTA
HEPTACHLOR
AlpRIN
HEPTACHLOR EPO~ID,

nlOOSULF AN I
4.4'-!!D'
DIELDfllN
£tWRIN
4.4'-000
ENDOSylf AN II
4.4'-00T
O~CRIN ALDEHYOE
ENOOSULfAN SUlfATt
IIETHOXYCHLOR
~IREX

TOXAPHENE
CHLORDANE
AROCEllR lUl
ARQCLOR 12'2
AROCLOR Toi6/12~2

AROCLOR 1248
-.ROnOR 1254

~~~~ CONTINUED ON NEXT P~GE

- -- ----~--liE S~,LT-~ - -~- -- ~- - - -- --
< 10. IKG/~G

< 10. /lCG/KG
< 20. /\tG/KG
< 2(1;. ~>Ct/KG
< 20. ~CG/~G

< 20. /lCG/KG
< 20. ~CGnG

< 20, /lCC/I\G
< 20. /lCG/KG
< 20, /lCG/KG
< 20. /lCG/KG
< 20. ~CG/~C
< 10. hCG/K'G
< 20. MCG/KG
< 20,. "CIO/~G

< 20. l\CC/K(O
< 20. IICG/KG
< 20. MCG/KG

< 100. ~CG!Kl;

< 20. IICC/KG
< 500, MCG/KG

< 50. I'ICG/KG
<; 50. IICG/KG

<.50. ~C~/KG
< 50. /lCG/KG
< 50. /lCG/KG

740. /ICC/KG [CIl]
U~*

~YS HAl' 10 101(,). LAB DIR OR K. ALDOUS. CO~TACT MR R. PAUSE 518-4]3-0323
COPIES SENT 10"; co(l)"', RO! l. LPHE(}" fEtl(), IHfO~P{), INFO-L(), 1~1

ROBERT Boor
C/O USGS

~l~y:O:~~; y~2:0 12180
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COLLECTED ay,STREAIIBIO
SUBIIITTED 8Y:IIARGARETNO

djnewman
Text Box
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0602

PA"! 2

~EW YORK Sl'TE OfP'RT~H1 01 "tAlT"
WAGSWOIlTll (mER

EftPlRE STATE Plaza. 'lS.HV ~y 11101

R£SUlTS 01 fU"!UlIOIl

'"
f UIAl REPOII:T

S4I1Pl£ Ill: 200211116,6 U.IIf'tE R(CflVEOI 11/]0/1002 C:H,RGE, 11.00
POLITI~~l SU80IVISI~: W.IoT€RTOWN C:. COUNTY, JErFtIl:S~

LOCATIOH: KELSEY CREEK IN W'TERTOWN
TIllE 01 SAJIJ'L1NG : 07/U/2oo2 OAT[ 'RIIIUOl 11/26/200)
"SE,"102 SIIG:oson CUST.folO.,02-D60

-----------PAR."EI[II-------.----
.llIOtlOR 1260

------ -·---RtSulT---- ----------
<; SO. /lCC/K"

.N'lYSIS: 610SkG POLYHUClE.R AROII'TIC ~YDROt'R80NS - SOll/SEDlllfNT
11'1£ REPORnO: 0,/121100) REPORT "'IUO GUT

- --- ------·P.llIAiltTfll.- - - - --.----
Il,PIfTH.UIH
U:U'PIITKYUNE
ACOfUKTlftll[
flUORt"t
PHENAHllIRErH
ANIlIRAC£NE
flllOlI:AllTHtME
PYII:£!l£
HHlaCa) AHTltRIUNE
CIlRYS£HE
8EN10 (II) , lUOFWmt EHE
BE HlO (~) Fl VCR lNTN EHE
BElllO (.j PYRfllt
GI 8fN2 (1,.10) AHTPlRAUN,
Il£N10 IQ~ ; I ~tRYl ENE
IlOG (110 I , •2. )"o;:d) PYIlE NE

·-------··-Il.ESUtT----------------
<; ~5. I«:G/KC
<; 45. ""/KG
.. ~5. "C~//lG

'" ~. ""/KC
120. ""/KG

). IICG/KG
1i0. IICC/~G

160. "CG/KG
)6. IIC"/KG
96. IIc"/KG.
6. !'lcc/KG
). "'C/KG
~. "CC/KG

'" I. IICG/KG
). "CG/KG
~. "CO/I(G

•••• ENG 0' RtPOIlT ••••

26
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Columbia Analytical Services
/'.

Contract: R2215119

METALS
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO.

102-061

Lab Code: Case No.: MIR02 SAS No. : SDG NO.: 0702B / 0802B

Matrix (soil/water): SOLID---------
Level (low/med):

% Solids: 100.0

LOW

Lab Sample ID: 610389---------
Date Received: 12/20/02--------

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

ICAS No. IAnalyte Concentration C Q IM I
17440-38-2 Arsenic 0.52 I B I I p I
17440-43-9 I Cadmium 0.54 I I 1 p I
/7440-47-3 I Chromium 0.52 I B I I p I
17440-50-8 I Copper 160 I I N I p I
17439-92-1 I Lead 0.70 I B I I p I
17439-97-6 I Mercury 0.10 I I I cv t

17440-02-0 I Nickel 0.37 I B I I p I
\7782-49-2 I Selenium 3.1 I I I p I
17440-32-6 I Titanium 2.1 I B I I p I
17440-66-6 I Zinc 73.3 I 1 E I p I

Color Before: BROWN

Color After: YELLOW

Comments:

Clarity Before:

Clarity After: CLEAR

Texture:

Artifacts:

MEDIUM

Form I - IN
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BIOLOGICAL METHODS FOR KICK SAMPLING 
 
A. Rationale. The use of the standardized kick sampling method provides a biological assessment 
technique that lends itself to rapid assessments of stream water quality. 
 
B. Site Selection. Sampling sites are selected based on these criteria: (1) The sampling location 
should be a riffle with a substrate of rubble, gravel, and sand. Depth should be one meter or less, 
and current speed should be at least 0.4 meters per second. (2) The site should have comparable 
current speed, substrate type, embeddedness, and canopy cover to both upstream and downstream 
sites to the degree possible. (3) Sites are chosen to have a safe and convenient access.  
 
C. Sampling. Macroinvertebrates are sampled using the standardized traveling kick method. An 
aquatic net is positioned in the water at arms' length downstream and the stream bottom is 
disturbed by foot, so that the dislodged organisms are carried into the net. Sampling is continued 
for a specified time and for a specified distance in the stream. Rapid assessment sampling 
specifies sampling five minutes for a distance of five meters. The net contents are emptied into a 
pan of stream water. The contents are then examined, and the major groups of organisms are 
recorded, usually on the ordinal level (e.g., stoneflies, mayflies, caddisflies). Larger rocks, sticks, 
and plants may be removed from the sample if organisms are first removed from them. The 
contents of the pan are poured into a U.S. No. 30 sieve and transferred to a quart jar. The sample 
is then preserved by adding 95% ethyl alcohol.  
 
D. Sample Sorting and Subsampling. In the laboratory the sample is rinsed with tap water in a 
U.S. No. 40 standard sieve to remove any fine particles left in the residues from field sieving. The 
sample is transferred to an enamel pan and distributed homogeneously over the bottom of the pan. 
A small amount of the sample is randomly removed with a spatula, rinsed with water, and placed 
in a petri dish. This portion is examined under a dissecting stereo microscope and 100 organisms 
are randomly removed from the debris. As they are removed, they are sorted into major groups, 
placed in vials containing 70 percent alcohol, and counted. The total number of organisms in the 
sample is estimated by weighing the residue from the picked subsample and determining its 
proportion of the total sample weight. 
 
E. Organism Identification. All organisms are identified to the species level whenever possible. 
Chironomids and oligochaetes are slide-mounted and viewed through a compound microscope; 
most other organisms are identified as whole specimens using a dissecting stereomicroscope. The 
number of individuals in each species, and the total number of individuals in the subsample is 
recorded on a data sheet. All organisms from the subsample are archived (either slide-mounted or 
preserved in alcohol). If the results of the identification process are ambiguous, suspected of 
being spurious, or do not yield a clear water quality assessment, additional subsampling may be 
required. 
 



MACROINVERTEBRATE COMMUNITY PARAMETERS 
 

1. Species richness is the total number of species or taxa found in the sample. For subsamples of  
100-organisms each that are taken from kick samples, expected ranges in most New York State 
streams are: greater than 26, non-impacted; 19-26, slightly impacted; 11 - 18, moderately 
impacted; less than 11, severely impacted. 
 
2. EPT Richness denotes the total number of species of mayflies (Ephemeroptera), stoneflies 
(Plecoptera), and caddisflies (Trichoptera) found in an average 100-organism subsample. These 
are considered to be mostly clean-water organisms, and their presence generally is correlated with 
good water quality (Lenat, 1987). Expected ranges from most streams in New York State are: 
greater than 10, non-impacted; 6- 10 slightly impacted; 2-5, moderately impacted; and 0- 1, 
severely impacted. 
 
3. Hilsnhoff  Biotic index is a measure of the tolerance of the organisms in the sample to organic 
pollution (sewage effluent, animal wastes) and low dissolved oxygen levels. It is calculated by 
multiplying the number of individuals of each species by its assigned tolerance value, summing 
these products, and dividing by the total number of individuals. On a 0-10 scale, tolerance values 
range from intolerant (0) to tolerant (10). For purposes of characterizing species' tolerance, 
intolerant = 0-4, facultative = 5-7, and tolerant = 8-10. Values are listed in Hilsenhoff (1987); 
additional values are assigned by the NYS Stream Biomonitoring Unit. The most recent values 
for each species are listed in the Quality Assurance document (Bode et al., 1996). Ranges for the 
levels of impact are: 0-4.50, non-impacted; 4.5 1-6.50, slightly impacted; 6.5 1-8.50, moderately 
impacted; and 8.51 - 10.00, severely impacted. 
 
4. Percent Model Affinity is a measure of similarity to a model non-impacted community based 
on percent abundance in seven major macroinvertebrate groups (Novak and Bode, 1992). Percent 
abundances in the model community are 40% Ephemeroptera, 5% Plecoptera, 10% Trichoptera, 
10% Coleoptera, 20% Chironomidae, 5% Oligochaeta, and 10% Other.   Impact ranges are: 
greater than 64, non-impacted; 50-64, slightly impacted; 35-49, moderately impacted; and less 
than 35, severely impacted. 
 
______________________________________________________________________________ 
 
 
Bode, R.W., M.A. Novak, and L.E. Abele. 1996. Quality assurance work plan for biological 

stream monitoring in New York State. NY S DEC technical report, 89 pp. 
 
Hilsenhoff, W. L. 1987. An improved biotic index of organic stream pollution. The Great Lakes 

Entomologist 20(1): 31-39. 
 
Lenat, D. R. 1987. Water quality assessment using a new qualitative collection method for 

freshwater benthic macroinvertebrates.  North Carolina DEM Tech. Report. 12 pp. 
 
Novak, M.A., and R. W. Bode. 1992. Percent model affinity: a new measure of macroinvertebrate 

community composition. J. N. Am. Benthol. Soc. 11(1):80-85. 
 



 
LEVELS OF WATER QUALITY IMPACT IN STREAMS 

 
The description of overall stream water quality based on biological parameters uses a four-tiered 

system of classification. Level of impact is assessed for each individual parameter, and then combined for all 
parameters to form a consensus determination. Four parameters are used: species richness, EPT richness, 
biotic index, and percent model affinity (see Macroinvertebrate Community Parameters Appendix). The 
consensus is based on the determination of the majority of the parameters.  Since parameters measure 
different aspects of the macroinvertebrate community, they cannot be expected to always form unanimous 
assessments. The assessment ranges given for each parameter are based on subsamples of 100-organism each 
that are taken from macroinvertebrate riffle kick samples.  These assessments also apply to most multiplate 
samples, with the exception of percent model affinity. 
 
1. Non-impacted  Indices reflect very good water quality. The macroinvertebrate community is diverse, 
usually with at least 27 species in riffle habitats. Mayflies, stoneflies, and caddisflies are well-represented; 
EPT richness is greater than 10. The biotic index value is 4.50 or less. Percent model affinity is greater than 
64. Water quality should not be limiting to fish survival or propagation. This level of water quality includes 
both pristine habitats and those receiving discharges which minimally alter the biota. 
 
2. Slightly impacted  Indices reflect good water quality. The macroinvertebrate community is slightly but 
significantly altered from the pristine state. Species richness usually is 19-26. Mayflies and stoneflies may be 
restricted, with EPT richness values of 6-10. The biotic index value is 4.51-6.50. Percent model affinity is 50-
64. Water quality is usually not limiting to fish survival, but may be limiting to fish propagation. 
 
3. Moderately impacted  Indices reflect poor water quality. The macroinvertebrate community is altered to a 
large degree from the pristine state. Species richness usually is 11-18 species. Mayflies and stoneflies are rare 
or absent, and caddisflies are often restricted; the EPT richness is 2-5. The biotic index value is 6.51- 8.50. 
The percent model affinity value is 35-49. Water quality often is limiting to fish propagation, but usually not 
to fish survival. 
 
4. Severely impacted  Indices reflect very poor water quality. The macroinvertebrate community is limited to 
a few tolerant species. Species richness is 10 or less. Mayflies, stoneflies, and caddisflies are rare or absent; 
EPT richness is 0-1. The biotic index value is greater than 8.50. Percent model affinity is less than 35. The 
dominant species are almost all tolerant, and are usually midges and worms. Often 1-2 species are very 
abundant. Water quality is often limiting to both fish propagation and fish survival. 
 



Biological Assessment Profile: Conversion of Index values to Common 10-Scale

The Biological Assessment Profile of index values, developed by Phil O'Brien, Division of Water,
NYSDEC, is a method of plotting biological index values on a common scale of water-quality impact.
Values from the four indices, defined in the Macroinvertebrate Community Parameter Appendix, are
converted to a common 0-10 scale using the formulae in the Quality Assurance document (Bode, et
aI., 2002) and as shown in the figure below.
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Biological Assessment Profile: Plotting Values

To plot survey data:
1. Position each site on the x-axis according to miles or tenths of a mile upstream of the mouth.
2. Plot the values of the four indices for each site as indicated by the common scale.
3. Calculate the mean of the four values and plot the result. This represents the assessed impact for

each site.

Example data:

, Station 1 Slation 2

metric value la-scale value metric value to-scale value

Species richness 20 5.59 33 9.44

H;ilsenhoff biotic index 5.00 7.40 4.00 8.00

EPT richness 9 6.80 13 9.00

Percent model affinity 55 5.97 65 7.60

Average 6.44 (slight) 8.51 (non-)

Table IV-B. Sample Plot of Biological Assessment Profile values
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Water Quality Assessment Criteria

Water Quality Assessment Criteria for Non-Navigable Flowing Waters

Species Hilsenhoff EPT Percent Specie
Richness Biotic Index Richne s Model Diversity*

Affinity#

Non- >26 0.00-4.50 >10 >64 >4
Impacted

Slightly 19-26 4.51-6.50 6-10 50-64 3.01-4.00
Impacted

Moderately 11-18 6.51-8.50 2-5 35-49 2.01-3.00
Impacted

Severely 0-10 8.51-10.00 0-1 <35 0.00-2.00
Impacted

# Percent model affinity criteria are used for traveling kick samples but not for multiplate samples.
* Diversity criteria are used for multiplate samples but not for traveling kick samples.

Water Quality Assessment Criteria for Navigable Flowing Waters

Species Hilsenhoff EPT Species
Richne's Biotic Richness Diversity

Index

Non- >21 0.00-7.00 >5 >3.00
Impacted

Slightly 17-21 7.01-8.00 4-5 2.51-3.00
Impacted

Moderately 12-16 8.01-9.00 2-3 2.01-2.50
Impacted

Severely 0-11 9.01-10.00 0-1 0.00-2.00
Impacted
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Appendix VI.

THE TRAVELING KICK SAMPLE

,I"~"~-..-r.',
-' ~- ',,~

I

.. CURRENT ---

Rocks and sediment in the stream riffle are dislodged by foot
upstream of a net; dislodged organisms are carried by the
current In the net. Sampling Is continued for a specified lime,
gradually moving downstream to cover a specified distance.



AQUAllC MACROJNVRRTEHI{ATES THAT USUALI.Y INDICATE GOOD
WATER QUALITY

\1.,~tl} nymph~ a~ nften 1M nlO!\t numerous orglmism~ fOllm!
In clean streams. They are sen~llive tn mnSllypes of pollution,
including low dissolved oxygen (le~s than 5 ppm). chlorine,
ammonia. rn~tals, pt:slkid~s, and acidity. Must mayflies ltI'e

fuulld dinl:iug l<J the umknlidl's uf l'OI.'ks.

\1.-\ rFIJf:S

"1"" 't I, "Ylllphs lire mostly Ilntited to cool. wcll-mygcnmed
meams. They me sen~ltive to most nf the ~me poIlUl:mL~ a.~

mayflies, except acidity. They are usually much less numerous
than mayl1i~s_ TIll;: prcsence of \:Vl'n a few stundlies in a Sl!cam
SUI;J,lCSIS tltm good water quality has OOcn maimlU ned
for several months.

'iW\"I:TUF~

(HI.It_! I' IwvllC olten build a ponable case of ~and. stone_~,

sticks, or other de~ris. Many caddisfly larvae are sensitive to

jXIJluliun, although a few are tukrmt. One family spins ncts to
~,\h;lJ drifting phmktou, aud is often numerous in nutrient
enriched SlfCl\Ill segmcJHs

e-u-m/~run......~---...
The must CUlUilIUll 1 cd h,. ill

stn:ams arc riffle beetles l\Ild
wMer pennIes. Mosl of lhese
n:o.qui~ a .~wifl current nnd an
adequate supply of oxygen. and
are generJlly considered clean
water indil.,alufS.
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AQUATIC MI\CROINVEKTEBRATES THAT USUALLY INDICATE POOR
WATEK QUALITY

'hdr,·< are the JIlu:;1 common lIQu8lic nics. The lnrvlll: (l1,.....ur in
IlImust an)' llt!uatic ~il,ua1ion. Many sp...dcs are very tolcnult to
pollution. Large, l1:d midge larvae CAl!.::d "bloOOworms" IOdie..tc
orgllnic enrichmenr Olher midge larvae filler pJanlo:lon.
Indiealing nutrient enrichment when numerous.

tth.. ~ ll} 1~1\.lf Mve
spccialiLed Stf\lClures for
filtering pl:uJl.:ton and bacteria
from the Wider, and requIre a
strong CUm'-III. Sume Spe<:Ie.~

nrc t(lICf",IIlt of orgame
enriehlllCllI antitoxic
oonUlmlnants, while uther.; nrc
intolerant nf polllllarrl:..

The ~gmcnled \'-.,n'l_ incluUe
rhe leeches and the ~mnll

aquntlc carthwonns. The Inner
are more commun, lhougt. u.~ually

unnuticed. They burruw in the
sub:;tr~tc and feed 00 l»Icteria in
the s...diulI:nl. They l;IInthri\'c
undel' com/iliUM of .<;evere
pollution ami ,....ry low O~)'gCJl

le\·els.. ann AfC thus vllluahle
pollution indrclltors. Many
kcd.es art: al~ lolcram of poor
wlllei Ijuality.

AqUAlIC "." \'U$' an: crustaceans Ilrllllll'e uClen numerOl'S ur
situatinn~ of biglr urganic cootenl lind lull' oxygen le...els. TlIey
are cl~~~ic rndicators of sewage polhllioll, and can alo;o Thrivc In
!Oxic ~iluarjons.

Digital images hy l.nlT)' Ab<:le. New Yorio:: SIAle Department of
En"'l(Oulllemai ConservAlion, S~..m Diomnnilorrng Unit.

~(/\\ I;{(;S
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THE RATIONALE OF BIOLOGICAL MONITORING 
 

Biological monitoring refers to the use of resident benthic macroinvertebrate communities as 
indicators of water quality. Macroinvertebrates are larger than-microscopic invertebrate animals that 
inhabit aquatic habitats; freshwater forms are primarily aquatic insects, worms, clams, snails, and 
crustaceans. 
 
Concept 

Nearly all streams are inhabited by a community of benthic macroinvertebrates. The species 
comprising the community each occupy a distinct niche defined and limited by a set of environmental 
requirements. The composition of the macroinvertebrate community is thus determined by many factors, 
including habitat, food source, flow regime, temperature, and water quality. The community is presumed 
to be controlled primarily by water quality if the other factors are determined to be constant or optimal. 
Community components which can change with water quality include species richness, diversity, balance, 
abundance, and presence/absence of tolerant or intolerant species. Various indices or metrics are used to 
measure these community changes. Assessments of water quality are based on metric values of the 
community, compared to expected metric values. 
 
Advantages 

The primary advantages to using macroinvertebrates as water quality indicators are: 
1)  they are sensitive to environmental impacts 
2)  they are less mobile than fish, and thus cannot avoid discharges 
3)  they can indicate effects of spills, intermittent discharges, and lapses in treatment 
4)  they are indicators of overall, integrated water quality, including synergistic effects and 

substances lower than detectable limits 
5) they are abundant in most streams and are relatively easy and inexpensive to sample 
6)  they are able to detect non-chemical impacts to the habitat, e.g. siltation or thermal changes 
7)  they are vital components of the aquatic ecosystem and important as a food source for fish 
8)  they are more readily perceived by the public as tangible indicators of water quality 
9)  they can often provide ail on-site estimate of water quality 
10)  they can often be used to identify specific stresses or sources of impairment 
11)  they can be preserved and archived for decades, allowing for direct comparison of specimens 
12)  they bioaccumulate many contaminants, so that analysis of their tissues is a good monitor of 

toxic substances in the aquatic food chain 
 
Limitations 

Biological monitoring is not intended to replace chemical sampling, toxicity testing, or fish 
surveys. Each of these measurements provides information not contained in the others. Similarly, 
assessments based on biological sampling should not be taken as being representative of chemical 
sampling. Some substances may be present in levels exceeding ambient water quality criteria, yet have no 
apparent adverse community impact. 
 



Anthropogenic: caused by human actions 
 

Assessment: a diagnosis or evaluation of water quality 
 

Benthos: organisms occurring on or in the bottom substrate of a waterbody 
 

Bioaccumulate: accumulate contaminants in the tissues of an organism 
 

Biomonitoring: the use of biological indicators to measure water quality 
 

Community: a group of populations of organisms interacting in a habitat 
 

Drainage basin: an area in which all water drains to a particular waterbody; watershed 
 

EPT richness: the number of species of mayflies (Ephemeroptera), stoneflies (Plecoptera), and 
caddisflies (Trichoptera) in a sample or subsample 

 

Facultative: occurring over a wide range of water quality; neither tolerant nor intolerant of poor water 
quality 

 

Fauna: the animal life of a particular habitat 
 

Impact: a change in the physical, chemical, or biological condition of a waterbody 
 

Impairment: a detrimental effect caused by an impact 
 

Index: a number, metric, or parameter derived from sample data used as a measure of water quality 
 

Intolerant: unable to survive poor water quality 
 

Longitudinal trends: upstream-downstream changes in water quality in a river or stream 
 

Macroinvertebrate: a larger-than-microscopic invertebrate animal that lives at least part of its life in 
aquatic habitats 

 

Multiplate: multiple-plate sampler, a type of artificial substrate sampler of aquatic macroinvertebrates 
 

Organism: a living individual 
 

PAHs: Polycyclic Aromatic Hydrocarbons, a class of organic compounds that are often toxic or 
carcinogenic 

 

Rapid bioassessment: a biological diagnosis of water quality using field and laboratory analysis 
designed to allow assessment of water quality in a short time; usually involves kick sampling and 
laboratory subsampling of the sample 

 

Riffle: wadeable stretch of stream usually having a rubble bottom and sufficient current to break the 
water surface; rapids 

 

Species richness: the number of macroinvertebrate species in a sample or subsample 
 

Station: a sampling site on a waterbody 
 

Survey: a set of samplings conducted in succession along a stretch of stream 
 

Synergistic effect: an effect produced by the combination of two factors that is greater than the sum of 
the two factors 

 

Tolerant: able to survive poor water quality 



Impact Source Determination Methods and Community Models 
 
Definition:  Impact Source Determination (ISD) is the procedure for identifying 
types of impacts that exert deleterious effects on a waterbody.  While the analysis of 
benthic macroinvertebrate communities has been shown to be an effective means of 
determining severity of water quality impacts, it has been less effective in determining 
what kind of pollution is causing the impact.  ISD uses community types or models to 
ascertain the primary factor influencing the fauna. 
 
Development of methods: The method found to be most useful in differentiating 
impacts in New York State streams was the use of community types based on 
composition by family and genus.  It may be seen as an elaboration of Percent Model 
Affinity (Novak and Bode, 1992), which is based on class and order.  A large database of 
macroinvertebrate data was required to develop ISD methods.  The database included 
several sites known or presumed to be impacted by specific impact types.  The impact 
types were mostly known by chemical data or land use.  These sites were grouped into 
the following general categories: agricultural nonpoint, toxic-stressed, sewage (domestic 
municipal), sewage/toxic, siltation, impoundment, and natural.  Each group initially 
contained 20 sites.  Cluster analysis was then performed within each group, using percent 
similarity at the family or genus level.  Within each group, four clusters were identified.  
Each cluster was usually composed of 4-5 sites with high biological similarity.  From 
each cluster, a hypothetical model was then formed to represent a model cluster 
community type; sites within the cluster had at least 50 percent similarity to this model.  
These community type models formed the basis for ISD (see tables following).  The 
method was tested by calculating percent similarity to all the models and determining 
which model was the most similar to the test site.  Some models were initially adjusted to 
achieve maximum representation of the impact type.  New models are developed when 
similar communities are recognized from several streams. 
 
Use of the ISD methods: Impact Source Determination is based on similarity to 
existing models of community types (see tables following).  The model that exhibits the 
highest similarity to the test data denotes the likely impact source type, or may indicate 
"natural," lacking an impact.  In the graphic representation of ISD, only the highest 
similarity of each source type is identified.  If no model exhibits a similarity to the test 
data of greater than 50 percent, the determination is inconclusive.  The determination of 
impact source type is used in conjunction with assessment of severity of water quality 
impact to provide an overall assessment of water quality. 
 
Limitations: These methods were developed for data derived from subsamples of 100-
organisms each that are taken from traveling kick samples of New York State streams.  
Application of these methods for data derived from other sampling methods, habitats, or 
geographical areas would likely require modification of the models. 
 
 
 

Impact Source Determination Models 



NATURAL          
  A  B  C  D  E  F  G  H  I   J  K  L  M 
PLATYHELMINTHES  -  -  -  -  -  -  -  -  -  -  -  -  - 
OLIGOCHAETA   -  - 5  - 5  - 5 5  -   -  - 5 5 
HIRUDINEA  -  -  -  -  -  -  -  -  -  -  -  -  - 
GASTROPODA   -  -  -  -  -  -  -  -  -   -  -  -  - 
SPHAERIIDAE  -  -  -  -  -  -  -  -  -   -  -  -  - 
ASELLIDAE  -  -  -  -  -  -  -  -  -   -  -  -  - 
GAMMARIDAE  -  -  -  -  -  -  -  -  -   -  -  -  - 
Isonychia 5 5  - 5 20  -  -  -  -   -  -  -  - 
BAETIDAE 20 10 10 10 10 5 10 10 10 10 5 15 40 
HEPTAGENIIDAE 5 10 5 20 10 5 5 5 5 10 10 5 5 
LEPTOPHLEBIIDAE 5 5  -  -  -  -  -  - 5  -  - 25 5 
EPHEMERELLIDAE 5 5 5 10  - 10 10 30  - 5  - 10 5 
Caenis/Tricorythodes  -  -  -  -  -  -  -  -  -  -  -  -  - 
PLECOPTERA  -  -  - 5 5  - 5 5 15 5 5 5 5 
Psephenus 5  -  -  -  -   -  -  -  -  -  -  -  - 
Optioservus 5  - 20 5 5  - 5 5 5 5  -  -  - 
Promoresia 5  -  -  -  -  - 25  -  -  -  -  -  - 
Stenelmis  10 5 10 10 5  -  -  - 10  -  -  - 5 
PHILOPOTAMIDAE 5 20 5 5 5 5 5  - 5 5 5 5 5 
HYDROPSYCHIDAE 10 5 15 15 10 10 5 5 10 15 5 5 10 
HELICOPSYCHIDAE/              
BRACHYCENTRIDAE/              
RHYACOPHILIDAE 5 5  -  -  - 20  - 5 5 5 5 5  - 
SIMULIIDAE  -  -  - 5 5  -  -  -  - 5  -  -  - 
Simulium vittatum  -  -  -  -  -  -  -  -  -  -  -  -  - 
EMPIDIDAE  -  -  -  -  -  -  -  -  -  -  -  -  - 
TIPULIDAE  -  -  -  -  -  -  -  - 5  -  -  -  - 
CHIRONOMIDAE              
Tanypodinae  - 5  -  -  -  -  -  - 5  -  -  -  - 
Diamesinae  -  -  -  -  -  - 5  -  -  -  -  -  - 
Cardiocladius  - 5  -  -  -  -  -  -  -  -  -  -  - 
Cricotopus/              
  Orthocladius 5 5  -    - 10  -  - 5  -  - 5 5 5 
Eukiefferiella/              
 Tvetenia 5 5 10  -  - 5 5 5  - 5  - 5 5 
Parametriocnemus  -  -  -  -  -  -  - 5  -  -  -  -  - 
Chironomus  -  -  -  -  -  -  -  -  -  -  -  -  - 
Polypedilum aviceps  -  -  -  -  - 20  -  - 10 20 20 5  - 
Polypedilum (all others) 5 5 5 5 5  - 5 5  -  -  -  -  - 
Tanytarsini  - 5 10 5 5 20 10 10 10 10 40 5 5 
              
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 

 



Impact Source Determination Models 
NONPOINT NUTRIENTS, PESTICIDES     

  A  B  C  D E F G  H   I  J 
PLATYHELMINTHES  -  -  -  -  -  -  -   -  -  - 
OLIGOCHAETA   -  -  - 5  -  -  -   -  - 15 
HIRUDINEA  -  -  -  -  -  -  -  -  -  - 
GASTROPODA   -  -  -  -  -  -  -  -  -  - 
SPHAERIIDAE  -  -  - 5  -  -  -  -  -  - 
ASELLIDAE  -  -  -  -  -  -  -  -  -  - 
GAMMARIDAE  -  -  - 5  -  -  -  -  -  - 
Isonychia  -  -  -  -  -  -  - 5  -  - 
BAETIDAE 5 15 20 5 20 10 10 5 10 5 
HEPTAGENIIDAE -  -  -  - 5 5 5 5  - 5 
LEPTOPHLEBIIDAE  -  -  -  -  -  -  -  -  -  - 
EPHEMERELLIDAE  -  -  -  -  -  -  -  5  -  - 
Caenis/Tricorythodes  -  -  -  - 5  -  - 5  - 5 
PLECOPTERA  -  -  -  -  -  -  -  -  -  - 
Psephenus 5  -  - 5  - 5 5  -  -  - 
Optioservus 10  -  - 5  -  - 15 5  - 5 
Promoresia  -  -  -  -  -  -  -  -  -  - 
Stenelmis  15 15  - 10 15 5 25 5 10 5 
PHILOPOTAMIDAE 15 5 10 5  - 25 5  -  -  - 
HYDROPSYCHIDAE 15 15 15 25 10 35 20 45 20 10 
HELICOPSYCHIDAE/           
BRACHYCENTRIDAE/           
RHYACOPHILIDAE   -  -  -  -  -  -  -  -  - - 
SIMULIIDAE 5  - 15 5 5  -  -  - 40 - 
Simulium vittatum   -  -  -  -  -  -  -  - 5 - 
EMPIDIDAE   -  -  -  -  -  -  -  -  - - 
TIPULIDAE   -  -  -  -  -  -  -  -  - 5 
CHIRONOMIDAE           
Tanypodinae   -  -  -  -  -  - 5  -  - 5 
Cardiocladius   -  -  -  -  -  -  -  -  - - 
Cricotopus/           
  Orthocladius 10 15 10 5  -  -  -  - 5 5 
Eukiefferiella/           
  Tvetenia   - 15 10 5  -  -  -  - 5  - 
Parametriocnemus   -  -  -  -  -  -  -  -  -  - 
Microtendipes   -  -  -  -  -  -  -  -  - 20 
Polypedilum aviceps   -  -  -  -  -  -  -  -  -  -  
Polypedilum (all others) 10 10 10 10 20 10 5 10 5 5 
Tanytarsini 10 10 10 5 20 5 5 10  - 10 
           
TOTAL 100 100 100 100 100 100 100 100 100 100 

 



Impact Source Determination Models 
MUNICIPAL/INDUSTRIAL TOXIC  

  A  B  C  D  E  F  G  H A B C D E F 
PLATYHELMINTHES  - 40  -  -  - 5  -  -  -  -  -  - 5  - 
OLIGOCHAETA  20 20 70 10  - 20  -  -  - 10 20 5 5 15 
HIRUDINEA  - 5 -  -  -   -  -  -  -  -  -  -  -  - 
GASTROPODA   -  - -  -  - 5  -  -  - 5  -  -  - 5 
SPHAERIIDAE  - 5 -  -  -  -  -  -  -  -  -  -  -  - 
ASELLIDAE 10 5 10 10 15 5  -  - 10 10  - 20 10 5 
GAMMARIDAE 40  - -  - 15  - 5 5 5  -  -  - 5 5 
Isonychia  -  - -  -  -  -  -  -  -  -  -  -  -  - 
BAETIDAE 5  - -  - 5  - 10 10 15 10 20  -  - 5 
HEPTAGENIIDAE 5  - -  -  -  -  -  -  -  -  -  -  -  - 
LEPTOPHLEBIIDAE  -  - -  -  -  -  -  -  -  -  -  -  -  - 
EPHEMERELLIDAE  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Caenis/Tricorythodes  -  - -  -  -  -  -  -  -  -  -  -  -  - 
PLECOPTERA  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Psephenus  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Optioservus  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Promoresia  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Stenelmis  5  - - 10 5  - 5 5 10 15  - 40 35 5 
PHILOPOTAMIDAE  -  - -  -  -  -  - 40 10  -  -  -  -  - 
HYDROPSYCHIDAE 10  - - 50 20  - 40 20 20 10 15 10 35 10 
HELICOPSYCHIDAE/               
BRACHYCENTRIDAE/               
RHYACOPHILIDAE  -  - -  -  -  -  -  -  -  -  -  -  -  - 
SIMULIIDAE  -  - -  -  -  -   -  -  -  -  -  -  -  - 
Simulium vittatum  -  - -  -  -  -  20 10  - 20  -  -  - 5 
EMPIDIDAE  - 5 -  -  -  -  -  -  -  -  -  -  -  - 
CHIRONOMIDAE               
Tanypodinae  - 10 -  - 5 15  -  - 5 10  -  -  - 25 
Cardiocladius  -  -  -  -  - -  -  -  -  -  -  -  -  - 
Cricotopus/               
  Orthocladius 5 10 20  - 5 10 5 5 15 10 25 10 5 10 
Eukiefferiella/               
 Tvetenia  -  - -  -  -  -  -  -  -  - 20 10  -  - 
Parametriocnemus  -  - -  -  -  -  -  -  -  -  - 5  -  - 
Chironomus  -  - -  -  -  -  -  -  -  -  -  -  -  - 
Polypedilum aviceps  -   - -  -  -  -  -  -  -  -  -  -  -  - 
Polypedilum (all others)  -   - - 10 20 40 10 5 10  -  -  -  - 5 
Tanytarsini  -  - - 10 10  - 5  -  -  -  -  -  - 5 
               
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

 



Impact Source Determination Models 
SEWAGE EFFLUENT, ANIMAL WASTES 

  A  B  C  D  E  F  G  H  I J 
PLATYHELMINTHES  -  -  -  -  -  -  -  -  -  - 
OLIGOCHAETA  5 35 15 10 10 35 40 10 20 15 
HIRUDINEA  -  -  -  -  -  -  -  -  -  - 
GASTROPODA   -  -  -  -  -  -  -  -  -  - 
SPHAERIIDAE  -  -  - 10  -  -  -  -  -  - 
ASELLIDAE 5 10  - 10 10 10 10 50  - 5 
GAMMARIDAE  -  -  -  -  - 10  - 10  -  - 
Isonychia  -  -  -  -  -  -  -  -  -  - 
BAETIDAE  - 10 10 5  -  -  -  - 5  - 
HEPTAGENIIDAE 10 10 10  -  -  -  -  -  -  - 
LEPTOPHLEBIIDAE  -  -  -  -  -  -  -  -  -  - 
EPHEMERELLIDAE  -   -  -  -  -  -  -  - 5  - 
Caenis/Tricorythodes  -  -  -  -  -  -  -  -  -  - 
PLECOPTERA  -  -  -  -  -  -  -  -  -  - 
Psephenus  -  -  -  -  -  -  -  -  -  - 
Optioservus  -  -  -  -  -  -  -  - 5  - 
Promoresia  -  -  -  -  -  -  -  -  -  - 
Stenelmis  15  - 10 10  -  -  -  -  -  - 
PHILOPOTAMIDAE  -  -  -  -  -  -  -  -  -  - 
HYDROPSYCHIDAE 45  - 10 10 10  -  - 10 5  - 
HELICOPSYCHIDAE/           
BRACHYCENTRIDAE/           
RHYACOPHILIDAE  -  -  -  -  -  -  -  -  -  - 
SIMULIIDAE  -  -  -  -  -  -  -  -  -  - 
Simulium vittatum  -  -  - 25 10 35  -  - 5 5 
EMPIDIDAE  -  -  -  -  -  -  -  -  -  - 
CHIRONOMIDAE           
Tanypodinae  - 5  -  -  -  -  -  - 5 5 
Cardiocladius  -  -  -  -  -  -  -  -  -  - 
Cricotopus/           
  Orthocladius  - 10 15  -  - 10 10  - 5 5 
Eukiefferiella/           
  Tvetenia  -  - 10  -  -  -  -  -  -  - 
Parametriocnemus  -  -  -  -  -  -  -  -  -  - 
Chironomus  -  -  -  -  -  - 10  -  - 60 
Polypedilum aviceps  -  -  -  -  -  -  -  -  -  -  
Polypedilum (all others) 10 10 10 10 60  - 30 10 5 5 
Tanytarsini 10 10 10 10  -  -  - 10 40  - 
           
TOTAL 100 100 100 100 100 100 100 100 100 100 

 



Impact Source Determination Models 
 SILTATION      IMPOUNDMENT 
  A  B  C  D  E  A  B  C  D  E  F  G  H  I  J 
PLATYHELMINTHES  -  -  -  -  -  - 10  - 10  - 5  - 50 10  - 
OLIGOCHAETA  5  - 20 10 5 5  - 40 5 10 5 10 5 5  - 
HIRUDINEA  -  -  -  -  -  -  -  -  - 5  -  -   -  -  - 
GASTROPODA   -  -  -  -  -  -  - 10  - 5 5  -  -  -  - 
SPHAERIIDAE  -  -  - 5  -  -  -  -  -  -  -  - 5 25  - 
ASELLIDAE  -  -  -  -  -  - 5 5  - 10 5 5 5  -  - 
GAMMARIDAE  -  -  - 10  -  -  - 10  - 10 50  - 5 10  - 
Isonychia  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
BAETIDAE  - 10 20 5  -  - 5  - 5  -  - 5  -  - 5 
HEPTAGENIIDAE 5 10  - 20 5 5 5  - 5 5 5 5  - 5 5 
LEPTOPHLEBIIDAE  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
EPHEMERELLIDAE  -   -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Caenis/Tricorythodes 5 20 10 5 15  -  -  -  -  -  -  -  -  -  - 
PLECOPTERA  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Psephenus  -  -  -  -  -  -  -  -  -  -  -  -  -  - 5 
Optioservus 5 10  -  -  -  -  -  -  -  -  -  -   - 5  - 
Promoresia  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Stenelmis  5 10 10 5 20 5 5 10 10  - 5 35  - 5 10 
PHILOPOTAMIDAE  -  -  -  -  - 5  -  - 5  -  -  -  -  - 30 
HYDROPSYCHIDAE 25 10  - 20 30 50 15 10 10 10 10 20 5 15 20 
HELICOPSYCHIDAE/                
BRACHYCENTRIDAE/                
RHYACOPHILIDAE  -  -  -  -  -  -  -  -  -  -  -  -  - 5  - 
SIMULIIDAE 5 10  -  - 5 5  - 5  - 35 10 5  -  - 15 
EMPIDIDAE  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
CHIRONOMIDAE                
Tanypodinae  -  -  -  -  -  - 5  -  -  -  -  -  -  -  - 
Cardiocladius  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Cricotopus/                
  Orthocladius 25  - 10 5 5 5 25 5  - 10  - 5 10  -  - 
Eukiefferiella/                
  Tvetenia  -  - 10  - 5 5 15  -  -  -  -  -  -  -  - 
Parametriocnemus  -  -  -  -  - 5  -  -  -  -  -  -  -  -  - 
Chironomus  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Polypedilum aviceps  -  -  -  -  -  -  -  -  -  -   -  -  -  -  - 
Polypedilum (all 
others) 10 10 10 5 5 5  -  - 20  -   - 5 5 5 5 
Tanytarsini 10 10 10 10 5 5 10 5 30  -  - 5 10 10 5 
                
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

 
 
 

 



MACROINVERTEBRATE TISSUE ANALYSIS MONITORING 
 
Rationale 

Macroinvertebrates, in addition to being useful at the community level as monitors of overall 
water quality, can also be used to monitor specific contaminants by having their tissues chemically 
analyzed. They are of particular interest because (1) they bioconcentrate contaminants to levels 
several times that found in water, (2) they occupy a middle position in the aquatic food chain, and 
may be linked to levels found in fish, (3) they are less mobile and shorter lived than fish, and may be 
used to pinpoint a contaminant source in relation to time and location, and (4) they are easily 
collected in most streams. 
 
Field collection 

For routine monitoring, it is desirable to collect the same type of organism at each site to 
allow maximum comparison of results. The organisms most commonly found in the majority of 
streams in adequate biomass for analysis are net-spinning caddisflies (Trichoptera: Hydropsychidae) 
and crayfish (Crustacea: Decapoda). The live field-collected organisms are placed in Hexane-washed 
glass jars containing water from the stream being sampled. The jars are kept on ice in a cooler until 
returned to the laboratory. 
 
Laboratory processing 

In the laboratory, the specimens are identified to genus or species; larger foreign particles are 
removed from the organisms. The organisms are placed in scintillation vials (without water) or 4-
ounce glass jars and stored in a freezer until preparation for analysis. Prior to submitting specimens 
for analysis, they are weighed (wet-weight), freeze-dried, and re-weighed (dry-weight). 
 
Chemical analysis 

Specimens are submitted to an outside analytical chemistry laboratory for analysis. 
 
Derivation of contaminant guidelines for invertebrate tissues 

Original levels of concern for PCBs for caddisflies were derived from correlations with 
levels in fish tissues. Levels of concern for crayfish were correlated with levels in caddisflies. The 
level of 0.2 ppm dry weight in crayfish tissues is expected to correlate to levels of 2.0 ppm wet 
weight in fish collected at the corresponding site. 
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