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Stream: Birch Creek

Reach: Above and below Pine Hill, Ulster County, New York
NYS Drainage Basin: Lower Hudson River
Background:

The Stream Biomonitoring Unit conducted biological sampling on Birch Creek on June 29, 2004.
The purpose of the sampling was to assess general water quality, establish a baseline dataset, and determine
any spatial water quality trends. Four traveling kick samples for macroinvertebrates were taken in riftle areas
at each of four sites, using methods described in the Quality Assurance document (Bode et al., 2002) and
summarized in Appendix 1. Contents of each sample were field-inspected to determine major groups of
organisms present and then preserved in alcohol for laboratory inspection of a 100-specimen subsample.
Macroinvertebrate community parameters used in determination of water quality included species richness,
biotic index, EPT value, and Percent Model Affinity (see Appendices Il and I11). Table 2 provides a listing of
sampling sites, and Table 3 provides a listing of all macroinvertebrate species collected in the present survey.
This is followed by macroinvertebrate data reports, including individual site descriptions and raw data from
each site.

Water samples were also taken at each site for toxicity testing. Methods are described in Appendix
X1 and results are given in Table 1.

Assisting in the sampling were Margaret Soulman and Gabe Lewis.

Results and Conclusions:

1. Water quality in Birch Creek was assessed as non-impacted at all sites, indicating very good water quality,
based on evaluation of macroinvertebrate community data.

2. Based on toxicity testing, no significant aquatic toxicity was evidenced for any of the sites sanlpled, either
upstream or downstream of the Pine Hill Sewage Treatment Plant.

3. Exposed clay deposits in the streambank may affect the biota and aesthetics of Birch Creek in the future,
as well as that of Esopus Creek.



Discussion

Birch Creek originates on the slopes of Halcott Mountain in the Catskills and flows in a mostly
southerly direction, through the Village of Pine Hill before entering Esopus Creek at Big Indian,
approximately 7 miles from the source. Most of its 30 square mile drainage lies in Ulster County. The stream
is classified as B(TS), indicating trout spawning. It receives effluent from the NYCDEP Pine Hill (Village)
Sewage Treatnlent Plant and ppartial drainage from the Belleayre Ski Resort. Birch Creek was previously
sampled by the Stream Biomonitoring Unit at the downstream site (Station 4) in 1995 (unpublished) and
1999 (Bode et al., 2000), when water quality was assessed as hon-impacted, although nutrient enrichment
was indicated. Diatom sampling at this site showed slight enrichment from nutrient and organic sources.

In the present study, water quality was assessed as non-impacted at all sites from above Pine Hill to
Big Indian, indicating very good water quality (Figure 1). Macroinvertebrate communities at all sites were
dominated by clean-water mayflies. At the most upstream site, Station 1, the fauna appeared to indicate
residual headwater effects (see Appendix XI). Although three of the four water quality metrics were within
the range of non-ipacted, species richness was within the range of moderate impact. This is a common
characteristic of headwater sites. So species richness was determined to be an outlier at this site and'
excluded from the profile calculation.

Possible sources of impact to Birch Creek include: Pine Hill village runoff, impoundment effects
from the outlet of Pine Hill Lake, discharge from the NYCDEP Pine Hill (Village) Sewage Treatment Plant,
and drainage from the Belleayre Ski Resort. None of these appeared to have a deleterious effect on the
macroinvertebrate fauna of the stream, as non-impacted water quality was maintained at all downstream
sites. Two additional possible sources of impact were discovered during the course of sampling: extensive
clay additions downstream of Station 3, and several houses downstream of the Pine Hill (Village) Sewage
Treatment Plant that were not connected to the sewage system. Neither produced discernible effects in the
macroinvertebrate fauna. Water quality of Birch Creek at Station 4 appeared similar to previous sanlplings
in 1995 and 1999, except that the present sampling did not show indications of nutrient enrichment that were
evident then.. The reason may be related to flow. The summer of 1995 and 1999 were dry and low-flow
compared to the rainy, high-flow summer of 2004, which diluted point sources more. An additional factor
potentially affecting Birch Creek is a proposed development known as "The Belleayre Res011 at Catskill
Park". The project includes 400 hotel rooms, 351 additional hotel and housing units, a 21-lot, single-family,
residential subdivision, and two 18-hole golf courses. Most of the proposed development is within the Birch
Creek watershed and new wastewater effluent would be discharged to Birch Creek.

An ongoing concern in Birch Creek, observed in the present survey, was the presence of red clay in
the stream bank, on the stream bottom, and suspended in the water colun111. Small amounts of clay were
evident at the upstream site and amounts increased downstream, especially immediately downstream of
Station 3 below Pine Hill. Some of this was due to bank cave-ins caused by heavy rain three days prior to
sampling, according to a local resident. This situation is likely to affect the biota and aesthetics of Birch
Creek in the future, as well as that of Esopus Creek, which it joins 0.5 miles downstream of Station 4.



In addition to macroinvertebrate sanlples, ambient water sanlples were collected at each site for
toxicity testing using Ceriodaphnia dubia (C. dubia) as the test subject. A 2 liter grab sample was collected
at each site and immediately placed on wet ice. Then toxicity testing was performed as described in
Appendix XII. Results for mean reproductive rates and survival of C. dubia are summarized and included in
Table 1.

Table 1. Toxicity testing results from Birch Creek, 2004.

SAMPLE MEAN REPRODUCTIVE RATE ADULT 9

ID # YOUNG/ Q//7 DAYS (% Control) SURVIVAL (%)
BRCH-1 16.9 (64) 90

BRCH-2 13.2 (50) 90

BRCH-3 18.1 (69) 90

BRCH-4 20.5 (78) 100

HCFS Control | 26.4 (100) 100

Chronic toxicity test results for all four Birch Creek samples indicate no significant reproductive or
survival impairments to C. dubia at p=0.05 (as confirmed via ANOVA, Dunnett's and Fisher's Exact Tests),
even though the mean reproductive rates and survival in most instances were lower than the laboratory water
control. Also, no significant differences in reproductive rate (Tukey's Test p=0.05) or survival (Fisher's Exact
Test p=0.05) occurred within Birch Creek sites. Downstream sites were experiencing some turbidity during
sampling, apparently due to recent unearthing of large clay outcroppings, but it did not affect reproduction or
survival of C. dubia. No significant aquatic toxicity was evidenced for any of the sites collected and tested
along Birch Creek, either upstream or downstream of the Pine Hill Sewage Treatment Plant.

Literature cited

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

Bode, R. W., M. A. Novak, L. E. Abele, D. L. Heitzman, and S. Passy. 2000. Assessment of water quality of
streams in the New York City watershed based on analysis of invertebrate tissues and invertebrate
communities, Part I1: 1999 sampling results. New York State Department of Environmental
Conservation, Technical Report, 70 pages.

Bode, R. W., M. A. Novak, and L. E. Abele. 1990. Biological impairment criteria for flowing waters in New
York State. New York State Department of Environmental Conservation, Tech. Report, 110 pages.




From the digital collections of the New York State Library.



Table 2. Impact Source Dctermination, Birch Creek, 2004, Numbers represent similarity to
macroinvertebrule community type models for cach impact category. The highest similarities at each station
arc highlighted, Similarities below S0% are less conclusive. Highest numbers represent probable type of
impact. See Appendix X for further explanation.

Station

Community Type || Ol 02 03 04

Narural: minimal
liumian impacts 39 53 50 56

Nutrient additions;
mostly nonpoint, 35 44 42 41

agricultural

Toxic: industrial,
municipal, or urban 30 36 35 26

run-oft

Orgunic: sewage,

animal wastes 22 27 28 22
Complex:
municipal und/or 15 14 15 14
industrial
Siltation
31 30 41 30
Impoundment
20 29 27 206
TABLE SUMMARY
STATION T.OCATION COMMUNITY TYPE
BRCH-01 above Pine Hill, NY Natural
BRCH-02 Pinc Hill, NY Natural
BRCH-03 below Pine Hill, NY Natural
BRCH-04 Big Indian, NY Natural
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Table 4. Muacroinvertebrate Species Collected mn Birch Creek. Ulster County, New York, 2004,

PLATYITN:LANINTHES
TURBLELYLARIA
Planamidae
Lndetermined Turbellaria
ANNELIDA
OLIGOCHALRTA
LUMBRICIDA
LUndetermined Lunmibricina
LUMBRICULIDA
Lumbriculidae
Stylodnlus heringianus
Undeternuned [L.umbricuidae
TUBIFICIDA
Enchytraeidac
Undetermined Enchytracidae
MOLLUSCA
PELECYPODA
Sphaeriidae
Spphacrini sp,
ARTHRODODA
INSECTA
EPHEMEROPTERA
Isonychiidac
Lsonvchia bicolor
Buetidae
Acentrella sp.
Baeris brunneicolor
Bererrs flenvisiriga
Beretis interealuriy
Buaetis sp.
Plandings sp.
Heptageniidac
Epeorus (Iron) sp.
Stenacron inrerpunciatiom
Leptophlebiidue
Puraleprophichia gutiota
Paraleptophifebia mollis
Porafeptophielia sp.
Ephemerellidag
Dyunella cornuta
Eplremerella doroilica
Serratellct defiviens
PLECOPTERA
Capniidae
Undetermined Capniidae
Leuctridae
Levcira sp.
Undetermined Lenetridae
Nemauaridae
Amplinenira sp.
Undeterimined MNemouridae

Perlidac
Agnciing capitata
Paragneting immarginati
Underermined Perlidae
Pelloperlidae
Tellaperla sp.
Chivroperhidac
Underermined Chloroperiidae
Perledidae
Isoperla holochlora
Isaperia sp.
Undetermingd Perlodidas
Pteronarcicdae
Pleranarcys profets
Preronarcys sp.
COLEOPTERA
Elmidae
Oyrticservis ovalis
Optioserius sp.
Promoresic tardella
Stenelimis sp.
TRICHOPTERA
Philopotamicdae
Dolophilodes sp.
Psychomyiidae
Lype diversa
Polycentropodidae
Neunreclipsis sp.
Hydropsyehidae
Cliemnatopsyche sp.
Hydvopsyele spamea
Hydropsyche xlossonae
Rhyacophilidac
Rinvacophila caroling?
Rhyacophila fuscula
Rhyacophifa sp.
Hydroptilidae
Undetermined Hydroptitidae
Brachycentridae
Brachyeentrus selomoni
Brachyeemirus sp.
Micrasema sp.
Undetermined Brachycentridae
Glossosomatidae
Glossosoma sp.
Limnephilidae
Undetermined Limnephilidae
Lepidostomutidac
Lepidostoma sp.



Tuble 4. Macroinvertebrate Species Collected in Birch Creek. Ulster County, New York, 2004, '
cont’d.

DIPTERA

Tipulidue
Anrocha sp.
Hexatoma sp.

Stuliidae
Strnd i parnassum
Stouffvn pictipes
Simutiteny tuberosum
Stmndiven sp.

Empididae
Chelitera sp.
Wicdemannia sp.

Chironomidae
Thicnemamitinyia or.spp.
Dictmese sp.
Puagasiie orthovonio
Porthavtie geedii or.
Britiiu flavifrony
Briflia sp.
Cardioclrdins obscrrus
Cricotopus vierriensis
Enkiefferiella bretmi ur,
Eukicfferiella clivipennis gr.
Erkivffericlin devonica gr.
Eniicffericlla pyendoimantanca gr.
Orthocladivs dubitanis
Chithocladivs sp.
Orthoctadiny ( Enorthoclad. ) sp.
Parametriocnemus hindbecki
Tverenic bavarica i,
Undetermined Orthocladiinae
Endochivonomus nigricans
Microtendipes rvdalensis gr.
Microtendipes pedeflus gr.
Polypedilum aviceps
Undetermined Chiranomin
Micropiectra dives gr.
Micropsectra sp.
Tanytarsny glabreseens gr.
Tanviarsus guerlus gr,
Tanytarsus sp.
Rhgotanytarsus exiguis gr.



Macroinvertebrate Data Reports: Raw Data and Site Descriptions

STREAM SITLE:
LOCATION:
DATE:
SAMPLE TYPE:
STUBSAMPLE:

ANNELTDA
OLIGOCHAETA
LUMBRICUTIDA
TUBIRICIRA
ARTHROPODA
INSECTA
EPIIEMEROPTERA

PLECOPTERA

TRICHOPTERA

DIPTERA

SPECIES RICIINESS:
BIOTIC INDEX:

EPT RICIINESS:
MODEL AFFINITY:
ASSHESSMENT:

Birch Creek

Abhave Pine Hill, NY

29 JTune 2004
Kick sample
100 individuals

Lumbriculidae
Enchytracidae

Bactidae

Heptageniidae
eprophlebiidae
Iiphemerellidae

Leuctricdae
Peridae
Preronarcidie
Phitopotamidae
Rhyacoplilidue

Glossosomandag
Tipulidae
Empididac
Chironomidae

Station 01
below Bueh Creek Road hridge

Uundetermined Lumbriculickie
Undetermined BEnchytrasidue

Acermirella sp.

feretls flavistrioo

Baetis intercelaris
Planeivuy sp.

Epcoruy ({ron) sp.
Paralepophichia sp.
Drunclla carnuia
Ephemerella dorothea
Undeterminad Teuetridae
Undetermined Perhidue
Preronarevs protens
Dolophitodes sp.
Rhyacophila fuscula
Rhvacophifa sp.
Glossosonia sp.
Hexatonua sp.
Wiedemamiia sp.
Thienenuriina gr. spp.
Dicinesa sp.
Orthocladiny sp.
Eukicffericlla psendomontana
g

Tvetertia bavarica g
Polvpedilum aviceps
Urneleteninined Cluronoming
Micropsectra divey gr.
Micrapsectra s

[ )

ok

19
1.93
13
74
fon-

Ll

oz o—
bind

ST

= -1 —

Pd - — — ]

i

-

(V5]

I — — =
e

L

— b —
)

i

!

LS T O PR

!

17
2.96
11
a3

o=

DESCRIPTION: The sampling site was downstream of the Birch Creek Road bridge. The habitat was considered
exeellent, and many species of mavllies, stoneflies, and caddistiies were found. Red ¢lay deposits were noted along the
uorth streambank. Small brown trout were tound in some of the kick smnples. Due to intluence of headwater elfect, the
species richness values at this site were determined to be outliers and were excluded from e calcolation of profile
values. Based on the other 3 metrics. water quality was assessed as non-impacted.

10



Mucroinvertebrate Data Reports: Raw Data and Site Descriptions {cont’d)

STREAM SITE:
LOCATION:
DATE:
SAMPLE TYPL:
SUBSAMPLE:

PLATYHELMINTHES
TURBLLLARTA

ANNELIDA
OLIGOCHAETA
LUMBRICULID A
MOLT.USCA
PLELECYPODA

ARTHROPODA
INSECTA
EPHEMEROPTERA

PLECOPTERA

COLEOPTERA
TRICHOPTERA

DIPTIEERA

Birch Creek
Pine Hill, NY
29 June 2004
Kick sample
100 mdividuals

Planariidae

Lumbriculidae

Sphaerindae

Bastidae

Heplugeniidae
Lepwophlebiidae
Fphemerellidae

Cupniidae
Leuctridae

Nemouridae

Perlidae
Peltoperlidae
Perlodidae

Pleronarcidue

Elmidae
Philopatamidae
Psvchomyiidae
Polycentrepodidas
Rhyacophilidac
Brachyeentridae

Tipulidae
Simuliidue

Station 02
Below Main Street bridge

Lincletermined Turbellaria

Undetermmed Lumbricuhidae

Sphacritin sy,

Acentrelle sp.

Baetis brunneicolor
Baetis fluvistriga

Baeiis sp.

Plauditus sp.

Lpearus {ron) sp.
Stenderon inferpunciaim
Paraleprophiebio gutiata
Paraleprapiifebiee mollis
Drunella cornutu
Ephenerella dorothen
Lindetermined Capiidac
Lenctrea sp.
Undetermined Leuctridae
Amphinemre sp.
Undetermined Nemouridae
Undetermined Perlidae
Tallaperta sp.

Isoperia sp.
Undetermined Perlodidae
Preronareys profens
Prevonarevs sp.
Prumoresia tardelta
Dolophilodes sp.

Lype diversa
Nenreclipsis sp.
Rhvacophila fuscila
Micrasema sp.

Undetermined Brachycentridae

Antacha sp.
Simufiven pernassim
Simudinm tberosum

11

_.,._
-1

[ R e IR

—_—h D ]

— o=

3%

o4

i

—_— [N S—— ra

| S ]

[ B



Macroinvertebrate Data Reports: Raw Data and Site Descriptions (cont’d)

STREAM SITE: Birch Creek Station 02
LOCATION: Pine il NY Below Mun Street bnidee
DATE: 29 June 2004
SAMPLETYPL: Kick sumpic
SUBSAMPLE: 100 individuals
A B C
DIPTLERA Impididae Chelifera sp. ~ ! l
Wiedemeannia sp. l ~ ~
Chirononndae Dlienemarinyia gr. spp. ~ ~ 1
Pagastia orthogonia l ~ ~
Brillia flavifrons - ~ l
Brillia sp. ~ 2 ~
Cricotopus vierriensts 3 -~ ~
Eukiefferietlc brefuni gr. 2 3 ~
Enkicfferiella clavipennis yr. - 2 2
Evkieffericlla devonica gr. - 2 |
Enkicflerictla psendomontane gr. | - ~
Parametrivenemus lundbecki 2 ~ ~
Pvetenia bavarica gr. 2 2 5
Endochironomus nigricans ~ 2 ~
Micratendipes rvdalenyiy gr, ~ ~- 2
Poivpediling aviceps - 2 3
Micropsectra dives gr. ] 4 ~
Micropyecto sp. ~ - 2
forvigsus glalesceny gr - - 2
Tanyiarsuys guerlis g, 4 ~ -
Trnevtarsis sp. ~ 2 -~
SPECIES RICHNESS: 27 28 3t
BIOTIC INDLEX: 335 270 35l
LPT RICIINESS: L4 15 17
MODEL ATFINITY: 735 85 80
ASSESSMENT: non- non- non-

DESCRIPTION: The kich samples were tuhen downstrein ol the Muin Street bndge i Pine Fill. The fauna was
dominated by clean-water maytlies, although more worins and black flies were noted compared 1o Station 1. lupact
Source Determination mdicated mild nutrient enrichment.  All metries were within the range of non-impacted water
guality.



Macroinvertebrate Data Reports: Raw Data and Site Descriptions (cont'd)

STREAM SITL:

LOCATION:

DATE:

SAMPLE TYPL:

SUBSAMPLIZ:

ANNELIDA

OLIGOCHAERETA

LUMBRICIDA
LUMBRICULIDA

ARTHROPODA

INSECTA
LEPHEEMEROPTERA

PLECOPTERA

COLEOPTERA

TRICHOPTERA

DIPTERA

Ritch Creek

below Pine Hill, NY

29 June 2004
Kick sample
100 individuals

Lumbriculidac

Baetidae

Heptagenndae

Teptophlebindae
Fphemerellidae

Capniidae
[euctridae
Perlidae

Peltoperlidae
Lhmidae

Hydropsychidae
Rhyacophilidae

Brachyeentridae
Glossosomatidag
Linmephilidae
Sirmulidae

Chironomaudas

Stauon 03
Off Route 2§

Undetermined Lumbricina
Sevladrilus heringianus
Undetermined Lumbriculidae

Acentrellc sp.

Baetis bruineicolor
Baetis flavistriga

Baetis imercalaris

Bacris sp.

Pleeditns sp.

Epeoris {fron) sp.
Stenacron bterpuincralim
Paraleptophichia mollis
Dritnelin cornna
Ephencrella doraothea
LUndetermined Capnindac
Undetermined Teuctridae
Agneting capitata
Fatreegaeting tnmargineata
Undetermined Perlidae
Tatlaperla sp.
Cprioservis sp.

Stenelmis sp.
Hydropsyche slossenue
Rlrvacaphila carofing?
Rhyacophita fuscuta
Brachyeenirus sp.
Claxsosoma sp.
Lindetermined Limmephilidac
Simuliun parnassum
Simulivon tuberosum
Thiencinannintvio gr. spp.
Cardinclading obscurus
Eukicffericlloa claripennis gr.
Eukicfferictia devonica gr.

Eukicffericlia pseudomontana gr.

Orthoclucdins ( Fuavthoclad §osp
Poaramelriocnenis fandbecky
Tvetenia evarica gr.
Uindetermined Orthoctadiinae
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Macroinvertebrate Data Reports: Raw Dara and Site Descriptions (cont’d)

STREAM SITE: Birch Creck Stativn O3
LOCATION: below Pine Hill, NY Off Route 28
DATE: 29 June 2004
SAMPLLE TYPI: Kick sample
SUBSANPLLE: 100 individuals
A B C
DIPTERA Clirononidae Micrevendipes rydalensis gr. ~ | -
Micrevendives pedetlus gr. 3 - =
Polvpedilin aviceps 8§ S 14
Mivropsectra sp. | 2 ~
SPLECLIES RICHNESS: 25 24 23
BIOTIC INDEX: 2.57 2.46 3.63
IiPT RICHNESS: 17 12 12
MODEL AFFINITY: Td 32 ht
ASSLSSMENT: non- 16311 non-

DESCRIPTION: This sumpling site wis approxamately 0.8 miles downstream of Pine Hill Lake, and less than £.3 miles
downstream of the discharge of the NYCDLEP Pine Fill (V) Sewage Treatment Plant. Access was oft Roue 28 at a
mattress store, Approxunately 20 meters downstream ol the sampling site, the streumbank cut into a bank of red clay,
exposed by recent raing and high-flows. The stream bottom at the kick also mcluded red clay and silt on the rocks. Many
warms were noted on the nets, but these did not make up a large percentage of the processed samples. Species richness
was lower than at the upstream site, but averall water quahty was assessed as non-impacted based on the average of
the metrics.

14



Macroinvertebrate Data Repoirts: Raw Data and Site Descriptions {cont’d)

STRIEAM SITE:
LOCATION:
DATI:
SAMPLE TYPIL:
STUBSAMPLL:

ANNELIDA
OLIGOCHAETA
LUMBRICIDA
LUMBRICULIDA
ARTHROPODA
INSECTA
EPHEMEROPTERA

PLECOPTERA

COLEOPTERA

TRICHOPTERA

DIPTIER A

Birch Creek

Below Pine IDIL NY
240 June 2004

Kick sample

100 incdividuals

[umbriculidac

Tsonychiidae
Baetidue

Heptagenidae
Leptophlebiidae

Ephemereliidac

Leuctridae
Chloroperhdae
Perlodidae

Ll midae

Hydropsyehidae

Rhyacophilidas

Hydraptilidae
Brachveentndue

Limmephilidae

Lepidostomatidae
Simuliidae

Chirononudae

Station 04
Above Lasher Road bridge

Undetermined Taambricing
Undetermined Lumbricolidae

Lonvelia bicolor
Aventrella sp.

Baeris flavisiriga

Baetis sp.

Platuditis sp.

Epearus {(fren) sp.
Stenacron mterpunctation
Paraleptophlehia mollis
Drunella cormuta
Ephemerella dorothea
Serratella deficiens
Undetermined Leuctridae
Lnwdetermiied Chloroperlidae
fsoperta holochiora
fsoperia sp.

Optioservis ovaliy
Optioservis §p.
Chewmatopsvele sp.
Hdropsyele slossonae
vdropsyoehe sparna
Rlvacophita carolina”?
Undetermined Hydroptilidae
Brachiveenivey solomoni
Undetermined Brachyeentridae
Undetzrmined Limephilidae
Lepidastome sp.

Sinulitn pictipes

Simudivin tuberosiun
Simulinm sp.
Fliienemanningyia gr. spp.
Potthastice gaedii gr.

Britlia flavifrons
Cricotopits viersfensis
Enkieffericlla devanica gr.

Enkicfferiella psendomontana gr.

Crihoclodinsg dubitetns
Poarametriocnemus hundbecki
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Mucroinvertebrate Data Reports: Raw Data and Site Deseriptions (cont’d)

STREAM SITLE: Birch Creek Station 04

LOCATION: Below Pine ITIHL, NY Above Lasher Road bridge

DATE: 29 June 2004

SAMPLE TYPE: Kick sample

SUBSAMPLE: 100 individuals

IMPTERY Chironomidace Tetenfa havarica gr., 2 1 ~

Polypediluni aviceps 20 19 18
Micropsectra dives gr. l 1 ~
Micropsecine poliia 1 ~ ~
Micropsectia sp. 1 ~ ~
Rleotanvtarsus exiguis or. ~ ~ l

SPLECIES RICIINESS: 28 29 20

BIOTIC INDEX: 354 3.4 3.35

EPT RICHNESS: 16 13 Ll

MODEL AFFINITY: 77 8l 79

ASSESSMENT: nol- non- non-

DESCRIPTION: The Kick swnples were taken approximtely 36 meters upstream of the Lasher Road bridge. The water
was turbid from the upstream red clay, and many tuhiticid-like worms were found in the nets. However.all metrics were
within the range of non-impacted water quality.
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FIELD DATA SUMMARY

BT REAN NAME: Birch Creek

DATE SAMPLELD: 6/29/2004

REACH: Above Pine LI (o Big Tndian

FILLD PERSONNEL INVOLVED: Abele, Bode, Wright

LOCATION

Above Pine 1hll

Pine [1ill

Below Pine Hall

RTATION 0l 02 03 (et
A RRIVAL TIME ATSTATION [0:30 1100 1:05 1:40
Birch Creek Rd Main S Ree 28 Above Lasher Rd

Biz Indian

PIYSICAL CHARACTERISTICS

Width {meters)

4 4 5 7
Depth tmeters) 0.2 0.2 02 02
Current speed {en per sec.) 83 ) 100 O
Substrate (%)
Rock =234 cm, or bedrock} L0 10 10 [0
Rubble (6.35 - 25.4 cnn 30 40 40 H}
Gravel th2 - 6,35 ¢cm) 30 20 20 20
Sand (.06 = 2.4 nim) 20 10 10 L0
Silt (0084 - 0.06 oy 1) 20 20 20
Embeddedness (9 40 a0 a0 30
CHEMICAL MEASUREMENTS
Temperature (" C) 1.1 24 17.8 18.0
Specific Conductiance (umbos) 51 118 1i4 105
Dissolved Oxygen {mg/fl) 10.1 10.2 £.9 9.8
L 0.7 6.9 6.3 7.1
BIOLOGICAL ATTRIBUTES
Canopy { %} 30 0 10 20
Aquatic Vegetation
algae — suspended
algae — attached, filamentous
algae - diatoms N
macrophytes or moss X
Oceurrence of Macroinvertebrates
Epheteropiera {maytlies) X X X X
Plecoptera (stonetlies) X X X X
Trichoptera (caddisflivs) X X N X
Coleoptera (beetles)
Megulopteratdobsontlies, alderilies)
Odonata (dragonflies, damselflies)
Chironomidae (midges) X
Simuliidae (black flies) X X
Decapoda (crayfish) X
Gammaridae (scuds)
Mollusca (snails, clams}
Oligochaeta (worms) X X X

Other

FAUNAL CONDITION

Very good

Very aoud

Very sood

Very vood
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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,

NY SDEC, is amethod of plotting biological index values on a common scale of water-quality impact.
Vaues from the four indices, defined in the Macroinvertebrate Community Parameter Appendix, are
converted to acommon 0-10 scale using the formulae in the Quality Assurance document (Bode, et
al., 2002) and as shown in the figure below.
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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 
al., 2002) and as shown in the figure below.



Biological Assessment Profile: Plotting Values

From the digital collections of the New York State Library.
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Water Quality Assessment Criteria

From the digital collections of the New York State Library.
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Appendix VI.

THE TRAVELING KICK SAMPLE

=%—— 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 Iis continued for a specified time,
gradually moving downstream to cover a specified distance.
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From the digital collections of the New York State Library.




From the digital collections of the New York State Library.
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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

PAHSs: 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. 1SD 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

PLATYHELMINTHES
OLIGOCHAETA
HIRUDINEA
GASTROPODA
SPHAERIIDAE
ASELLIDAE
GAMMARIDAE
Isonychia

BAETIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
Caenis/Tricorythodes
PLECOPTERA
Psephenus
Optioservus
Promoresia
Stenelmis
PHILOPOTAMIDAE
HYDROPSYCHIDAE
HELICOPSYCHIDAE/

BRACHYCENTRIDAE/

RHYACOPHILIDAE
SIMULIIDAE
Simulium vittatum
EMPIDIDAE
TIPULIDAE
CHIRONOMIDAE
Tanypodinae
Diamesinae
Cardiocladius
Cricotopus/
Orthocladius
Eukiefferiella/
Tvetenia
Parametriocnemus
Chironomus
Polypedilum aviceps

Polypedilum (all others)

Tanytarsini

TOTAL

100

100

100

D

100

E

5

100

20

20

100

100

5 5 10 10 5 5
- 5 - - 25 5
30 - 5 - 10 5

- - 5 - - -
- 5 - - - -
- 5 - - - -
5 - - 5 5 5
5 - 5 - 5 5
5 - - - - -
- 10 20 20 5 -
5 - - - - -

10 10 10 40 5 5

100 100 100 100 100 100




Impact Source Determination Models
NONPOINT NUTRIENTS, PESTICIDES

PLATYHELMINTHES
OLIGOCHAETA
HIRUDINEA
GASTROPODA
SPHAERIIDAE
ASELLIDAE
GAMMARIDAE
Isonychia
BAETIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
Caenis/Tricorythodes
PLECOPTERA
Psephenus
Optioservus
Promoresia
Stenelmis
PHILOPOTAMIDAE
HYDROPSYCHIDAE
HELICOPSYCHIDAE/
BRACHYCENTRIDAE/
RHYACOPHILIDAE
SIMULIIDAE
Simulium vittatum
EMPIDIDAE
TIPULIDAE
CHIRONOMIDAE
Tanypodinae
Cardiocladius
Cricotopus/
Orthocladius
Eukiefferiella/
Tvetenia
Parametriocnemus
Microtendipes
Polypedilum aviceps
Polypedilum (all others)
Tanytarsini

TOTAL

A B C D E F G H 1 3
- - - 5 - - - - - 15
- - - 5 - - - - - -
- - - 5 - - - - - -
- - - - - - - 5 - -
5 15 20 5 20 10 10 5 10 5
- - - - 5 5 5 5 - 5
- - - - - - - 5 -

- - 5 - - 5 - 5
5 - - 5 - 5 5 - -
0 - - 5 - - 15 5 - 5
15 15 - 10 15 5 25 5 10 5
15 5 10 5 - 25 5 - - -

5 - 15 5 5 - - - 40 -
- - - - - - - - 5 -
s
- - - - - - 5 - - 5

10 15 10 5 - - - - 5 5
- 15 10 5 - - - - 5 -
.

10 10 10 10 20 10 5 10 5 5
10 10 10 5 20 5 5 10 - 10

100 100 100 100 100 100 100 100 100 100



MUNICIPAL/INDUSTRIAL

Impact Source Determination Models

PLATYHELMINTHES
OLIGOCHAETA
HIRUDINEA
GASTROPODA
SPHAERIIDAE
ASELLIDAE
GAMMARIDAE
Isonychia
BAETIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
Caenis/Tricorythodes
PLECOPTERA
Psephenus
Optioservus
Promoresia
Stenelmis
PHILOPOTAMIDAE
HYDROPSYCHIDAE
HELICOPSYCHIDAE/
BRACHYCENTRIDAE/
RHYACOPHILIDAE
SIMULIIDAE
Simulium vittatum
EMPIDIDAE
CHIRONOMIDAE
Tanypodinae
Cardiocladius
Cricotopus/
Orthocladius
Eukiefferiella/
Tvetenia
Parametriocnemus
Chironomus
Polypedilum aviceps
Polypedilum (all others)
Tanytarsini

TOTAL

A

20

10
40

o o

100

B C D
40 - -
20 70 10

5 - -

5
5 10 10

100 100 100

100

15 - -

10 5 5

100 100 100

20

10

10

100 100

100

100

10 5

10 -

100

100



Impact Source Determination Models
SEWAGE EFFLUENT, ANIMAL WASTES

PLATYHELMINTHES
OLIGOCHAETA
HIRUDINEA
GASTROPODA
SPHAERIIDAE
ASELLIDAE
GAMMARIDAE
Isonychia
BAETIDAE
HEPTAGENIIDAE
LEPTOPHLEBIIDAE
EPHEMERELLIDAE
Caenis/Tricorythodes
PLECOPTERA
Psephenus
Optioservus
Promoresia
Stenelmis
PHILOPOTAMIDAE
HYDROPSYCHIDAE
HELICOPSYCHIDAE/
BRACHYCENTRIDAE/
RHYACOPHILIDAE
SIMULIIDAE
Simulium vittatum
EMPIDIDAE
CHIRONOMIDAE
Tanypodinae
Cardiocladius
Cricotopus/
Orthocladius
Eukiefferiella/
Tvetenia
Parametriocnemus
Chironomus
Polypedilum aviceps
Polypedilum (all others)
Tanytarsini

TOTAL

A B C
5 35 15
5 10 -
- 10 10
10 10 10
15 - 10
45 - 10
- 5 -
- 10 15
- - 10
10 10 10
10 10 10

100 100 100

D E F
10 10 35
10 - -
10 10 10

- - 10

5 - -
10 - -
10 10 -
25 10 35

- - 10
10 60 -
10 - -

100 100 100

G H | J

40 10 20 15

10 50 - 5
- 10 - -
- - 5 -
- - 5 -
- - 5 -
- 10 5 -
- - 5 5
- - 5 5

10 - 5 5

10 - - 60

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 - - - - - - - -
ASELLIDAE - - - - - - 5 5 - 10 5 5
GAMMARIDAE - - - 10 - - - 10 - 10 50 -
Isonychia - - - - - -
BAETIDAE - 10 20 5 - -
HEPTAGENIIDAE 5
LEPTOPHLEBIIDAE - - - - - -
EPHEMERELLIDAE - - - - - - - - - - - - - -
Caenis/Tricorythodes 5 20 10 5 15 - - - - - - - - - -
PLECOPTERA - - - - - - - - - - - - - - -
Psephenus - - - - - - - - - - - - - - 5
Optioservus 5 10 - - - - - - - - - - - 5 -
Promoresia - - - - - - - - - - - - - R -
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 - - - - - - - - - - - - - R R
Cricotopus/

Orthocladius 25 - 10 5 5 5 25 5 - 10 - 5 10 - -
Eukiefferiella/
Tvetenia - - 10 - 5 5 15 - - - - - - - -

Parametriocnemus - - - - - 5 - - - - - - - - -
Chironomus - - - - - - - - - - - - - R -

Polypedilum aviceps - - - - - - - - - - - - - - i
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

[ BN G2 BN, I
' '
' '

H
o
'
N
o
(&)
(&)]
o o
L]
[62e)
'
'
(624
(624

TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100



CHARACETERISTICS OF HEADWATER STREAMS SITES

Headwater stream sites are defined as first-order or second-order stream locations close to
the stream source, usually less than three miles. The natural characteristics of headwaters may
sometimes result in an erroneous assessment of impacted water quality.

1) Headwater sites have reduced upstream recruitment resource populations to provide colonization
by drift, and may have reduced species richness.

2) Headwater sites usually are nutrient-poor, lower in food resources, and less productive.

3) The reduced, simplified fauna of headwater sites may result in a community in which a few
intolerant species may be very abundant. For 100-organism subsamples, this can affect many
community indices: species richness, EPT richness, and percent model affinity. The dominant species
averages 37% of the total fauna, and is an intolerant mayfly (e.g., Epeorus, Paraleptophlebia,
Stenonema), stonefly (e.g., Leuctridae or Capniidae), caddisfly (e.g., Brachycentrus, Dolophilodes, or
Chimarra), or riffle beetle (e.g., Optioservus or Promoresia).

4) Although headwater stream invertebrate communities are dominated by intolerant species, many
community indices are low. Average index values are: species richness - 19, EPT richness - 8,
Hilsenhoff biotic index - 3.05, and percent model affinity - 57. These indices are based on headwaters
of a number of streams across New York State.

5) Recommended corrective action for non-representative indices from headwater sites: a correction
factor of 1.5 may be applied to species richness, EPT richness, and percent model affinity. Criteria
for the use of the correction factor are: the headwater location is as described above, the community
is dominated by intolerant species, and the above indices (species richness, EPT richness, and percent
model affinity) are judged to be non-representative of actual water quality. Alternatively, index
values may be maintained, and the overall assessment may be adjusted up to non-impacted if the
above criteria are met.




Biological Methods for Toxicity Testing

A. Rationale

Toxicity testing measures the chronic toxicity of ambient water to the aquatic invertebrate Ceriodaphnia
dubia (C. dubia) by determining if the survival and reproductive rate of the test organisms differ from the
control. Toxicity testing is routinely used to screen NY'S ambient water samples for chronic toxicity.

B. Sampling
One 2-iter grab sample is collected in a polyethylene bottle from the water column at each site. The bottle

is rinsed three times prior to collection of the final sample for testing. Sample labels are affixed indicating
location, RIBS# and collection date and time. Samples are then stored in coolers on wet ice and shipped
within 36 hours of collection to the Hale Creek Field Station (HCFS) Toxicity Testing Unit, (TTU),
where they are stored in a walk-in cooler at 0-5°C until test set-up.

C. Testing
A modified 7 day (x 1) chronic toxicity test using water flea C. dubia as the test subject is performed on

the ambient water samples and an external laboratory water control (HCFS culture water), according to
the TTU's Standard Operating Procedure*. Prior to test set-up, samples are warmed to the test
temperature of 25° C (x2°). Ambient water samples and the control are setup on trays in groups often. A
repeat pipettor is used to measure 15 ml aliquots into each of ten 30 ml polystyrene cups. Sample
dilutions are unnecessary since ambient water samples and not effluents are being tested. Under a
dissecting microscope, C. dubia young <24 hours old are distributed individually by pipette (l/cup) into
each of the ten sample cups including the control. Sample water is changed on days 3 and 5, and
organisms are fed daily with 0.1 ml each of YCT (Yeast, Cerophyl® and Trout Chow) and green algae
Selenastrum capricornutum. Conductivity, dissolved oxygen, pH and temperature are measured and
recorded prior to transferring the adult female to a new cup containing fresh sample. Survival and
reproduction are monitored and recorded each day.

D. Data analysis
Data are analyzed using ANOVA and Dunnett' s Tests to determine if there are any statistically

significant differences in reproduction from the control elicited by any of the samples (p=0.05). Fisher's
Exact Test is used to determine if there are any statistically significant differences in survival from the
control in any of the samples (p=0.05). In addition, within site comparisons are also performed using
Tukey's Test (p=0.05). Reproductive impairment is defined as a sample eliciting a reproductive rate that is
significantly less than the control, and less than 10 young per adult female over the seven-day test period.
This dual criterion is necessary in order to account for those NYS ambient waters that contain low
hardness and/or nutrient levels. In addition, the test organisms are acclimated to laboratory control water
which can induce false positive toxicity test results, causing Type | errors. Impaired survival is defined as
when survival in an exposure group is significantly lower than the control.

* Ceriodaphnia dubia Seven Day Chronic Screening Test for Toxicity of Ambient Water Samples,
February 7, 2002 and derived from the EPA's Whole Effluent Toxicity (WET) testing methods Short-
term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, Fourth Edition, October 2002, EPA-812-R-02-013.
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