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Field Data Summary

Waterbody: Indian Kill
River Basin: Ramapo
County: Orange
State: NY

Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Latitude: 41.22761
Station: INKL  01A Longitude: -74.1874
Coll Date: 3/25/2012 Field Crew: jkn, cmf
Site description: Aprox 125 meters above Rt 17

Physical Characteristics
Depth (meters):
Width (meters):
Current (cm/sec):
Canopy (%):

Substrate
Rock (%):

Rubble (%):

Gravel (%):

Sand (%):

Silt (%):
Embeddedness (%):

0.2
6
55

85

20
20
25
25
10
40

Chemical Measurements
DO (mg/L):
DO sat. (%):
Temperature (C):
Spec. Conduct. (umhos):
Baro pressure:
pH:
Salinity (PSS):

10.87
95.8 -
9.73 Flow |

174 '

746.9
8.27
0.08

Biological Attributes

Aquatic vegetation
Macrophytes:
Diatoms:
Algae-suspended:
Algae-filamentous:

Occurance of macroinvertebrates
Ephemeroptera:
Plecoptera:
Trichoptera:
Coleoptera:
Megaloptera:
Odonata:
Chironomidae:
Simuliidae:
Decapoda:
Gammaridae:
Mollusca:
Oligochaeta:
Other macro's:

Field Faunal Condition:

< <

Flow

Very good




Lab Data Summary

i A 1 .
Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

DATE SAMPLED: Indian Kill Station INKL 01A
LOCATION: Orange, NY Aprox. 125 meters above Rt. 17
DATE: 3/25/2012
SAMPLE TYPE: Kick
Replicate A B C
ARTHROPODA
INSECTA
DIPTERA Chironomidae Cricotopus sp. 6 7 4
Eukiefferiella claripennis gr. ~ ~ 1
CRUSTACEA
AMPHIPODA Crangonyctidae  Crangonyx sp. 1 1 1
INSECTA
EPHEMEROPTERA Ameletidae Ameletus sp. 1 1 ~
DIPTERA Chironomidae Tvetenia sp. 6 2 3
Polypedilum aviceps 1 1 ~
EPHEMEROPTERA Baetidae Heterocloeon sp. 17 25 28
DIPTERA Chironomidae Sublettea coffmani 1 ~ ~
EPHEMEROPTERA Ephemerellidae  Eurylophella funeralis 1 3 ~
PLECOPTERA Leuctridae Leuctra sp. 1 ~ 1
Nemouridae Amphinemura sp. 9 7 14
Prostoia sp. 1 1 2
COLEOPTERA Psephenidae Ectopria sp. 1 1 ~
Psephenus herricki ~ ~ 1
TRICHOPTERA Philopotamidae  Chimarra aterrima 2 1 1
Hydropsychidae = Cheumatopsyche sp. 9 9 6
Diplectrona sp. 6 1 7
Hydropsyche betteni 2 2 ~
Hydropsyche sparna 3 ~ 2
Rhyacophilidae  Rhyacophila carolina 1 ~ ~
Rhyacophila fuscula 9 6 9
DIPTERA Tipulidae Antocha sp. ~ 4 ~
Simuliidae Prosimulium sp. 6 7 7
Simulium sp. ~ ~ 4
Empididae Undetermined Empididae 2 ~ ~
Chironomidae Thienemannimyia gr. spp. ~ 2 ~
Diamesa sp. 5 11 6
Sympotthastia sp. 2 2 ~
Cardiocladius obscurus 2 2 1
Tanytarsus sp. 2 ~ ~
PLECOPTERA Perlidae Acroneuria abnormis 1 3 1
Paragnetina media ~ ~ 1
Perlodidae Isoperla sp. 2 ~ ~
Pteronarcidae Pteronarcys biloba ~ 1 ~



Field Data Summary

Waterbody: Warwick Brook
River Basin: Ramapo
County: Orange

State: NY

Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Latitude: 41.2206
Station: WARI 01A Longitude: -74.1946
Coll Date: 3/25/2012 Field Crew: jkn, cmf
Site description: Just above Wee Wah Rd. Bridge

Physical Characteristics
Depth (meters):
Width (meters):
Current (cm/sec):
Canopy (%):

Substrate
Rock (%):

Rubble (%):

Gravel (%):

Sand (%):

Silt (%):
Embeddedness (%):

0.25
5
0.5

85

20
20
20
15
25
40

Chemical Measurements
DO (mg/L):
DO sat. (%):
Temperature (C):
Spec. Conduct. (umhos):
Baro pressure:
pH:
Salinity (PSS):

9.94
88.9 )
10.41 Flow |
250 2
745.9
7.61
0.12

Biological Attributes

Aquatic vegetation
Macrophytes:
Diatoms:
Algae-suspended:
Algae-filamentous:

Occurance of macroinvertebrates
Ephemeroptera:
Plecoptera:
Trichoptera:
Coleoptera:
Megaloptera:
Odonata:
Chironomidae:
Simuliidae:
Decapoda:
Gammaridae:
Mollusca:
Oligochaeta:
Other macro's:

Field Faunal Condition:

< <

Very good




Lab Data Summary

DATE SAMPLED:
LOCATION:
DATE:

SAMPLE TYPE:

ARTHROPODA
INSECTA
DIPTERA
CRUSTACEA
AMPHIPODA
INSECTA
EPHEMEROPTERA

DIPTERA

EPHEMEROPTERA
DIPTERA
EPHEMEROPTERA

PLECOPTERA

TRICHOPTERA

DIPTERA

PLECOPTERA

Warwick Brook
Orange, NY
3/25/2012
Kick

Chironomidae

Gammaridae
Ameletidae

Isonychiidae
Chironomidae

Baetidae
Chironomidae
Heptageniidae

Ephemerellidae
Nemouridae

Philopotamidae
Polycentropodidae
Hydropsychidae

Rhyacophilidae

Tipulidae
Simuliidae

Empididae
Chironomidae
Perlidae

Pteronarcidae

. ( .
Watershed Assessment Associate

S

Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Trainin,

Station WARI 01A

Just above Wee Wah Rd. bridge

Replicate

Cricotopus sp.
Eukiefferiella gracei gr.

Gammarus sp.

Ameletus sp.
Isonychia sp.
Nanocladius distinctus
Parametriocnemus sp.
Rheocricotopus sp.
Stilocladius sp.
Tvetenia sp.
Polypedilum aviceps
Heterocloeon sp.
Tribelos/Phaenopsectra Co
Epeorus sp.
Stenonema sp.
Ephemerella dorothea
Amphinemura sp.
Prostoia sp.

Chimarra aterrima
Polycentropus sp.
Diplectrona sp.
Hydropsyche sparna
Rhyacophila carolina
Rhyacophila fuscula
Tipula sp.
Prosimulium sp.
Simulium sp.
Undetermined Empididae
Diamesa sp.

Brillia sp.
Cardiocladius obscurus
Acroneuria abnormis
Paragnetina media
Pteronarcys biloba
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Field Data Summary

Waterbody: Warwick Brook
River Basin: Ramapo
County: Orange

State: NY

Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Latitude: 41.2239
Station: WARI 01 Longitude: -74.203
Coll Date: 3/25/2012 Field Crew: jkn, cmf
Site description: Just off Warwick Brook Rd

Physical Characteristics
Depth (meters):
Width (meters):
Current (cm/sec):
Canopy (%):

Substrate
Rock (%):

Rubble (%):

Gravel (%):

Sand (%):

Silt (%):
Embeddedness (%):

0.25
6
65

85

25
25
20
20
10
50

Chemical Measurements
DO (mg/L):
DO sat. (%):
Temperature (C):
Spec. Conduct. (umhos):
Baro pressure:
pH:
Salinity (PSS):

7.49
713
10.59
261
742.6
7.74
0.13

Biological Attributes

Aquatic vegetation
Macrophytes:
Diatoms:
Algae-suspended:
Algae-filamentous:

Occurance of macroinvertebrates
Ephemeroptera:
Plecoptera:
Trichoptera:
Coleoptera:
Megaloptera:
Odonata:
Chironomidae:
Simuliidae:
Decapoda:
Gammaridae:
Mollusca:
Oligochaeta:
Other macro's:

Field Faunal Condition:

< <

<

Flow

Very good




Lab Data Summary

. ( .
Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

DATE SAMPLED: Warwick Brook Station WARI 01
LOCATION: Orange, NY Off Warwick Brook Rd
DATE: 3/25/2012
SAMPLE TYPE: Kick
Replicate A B C
ARTHROPODA
INSECTA
DIPTERA Chironomidae Cricotopus sp. 8 9 8
EPHEMEROPTERA Ameletidae Ameletus sp. ~ ~ 1
DIPTERA Chironomidae Orthocladius sp. 2 2 ~
Parametriocnemus sp. 2 2 ~
Rheocricotopus sp. 3 5 1
Tvetenia sp. 4 6 8
Microtendipes pedellus gr. ~ 1 ~
Polypedilum aviceps 2 1 6
EPHEMEROPTERA Baetidae Heterocloeon sp. 7 4 10
DIPTERA Chironomidae Micropsectra sp. ~ 1 6
EPHEMEROPTERA Heptageniidae Epeorus sp. 1 ~
Ephemerellidae Ephemerella dorothea 7 15 13
Eurylophella funeralis ~ 3 1
COLEOPTERA Psephenidae Psephenus herricki ~ 1 ~
MEGALOPTERA Sialidae Sialis sp. ~ 1 ~
TRICHOPTERA Philopotamidae Chimarra aterrima ~ ~ 1
Polycentropodidae  Polycentropus sp. ~ 1 ~
Hydropsychidae Cheumatopsyche sp. ~ ~ 1
Diplectrona sp. ~ ~ 1
Rhyacophilidae Rhyacophila fuscula 9 3 6
DIPTERA Simuliidae Prosimulium sp. 35 21 21
Simulium sp. 1 2 2
Chironomidae Thienemannimyia gr. spp. ~ 1 ~
Diamesa sp. 15 18 11
Brillia sp. ~ 1
PLECOPTERA Perlidae Acroneuria abnormis ~ ~ 1
Peltoperlidae Tallaperla sp. 1 ~ ~
Perlodidae Isoperla sp. 1 1 1
Pteronarcidae Pteronarcys biloba ~ 2 ~



Field Data Summary

Waterbody: Warwick Brook
River Basin: Ramapo
County: Orange

State: NY

Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Latitude: 41.2191
Station: WARI 02 Longitude: -74.2245
Coll Date: 3/25/2012 Field Crew: jkn, cmf
Site description: Just off Warwick Brook Rd

Physical Characteristics
Depth (meters):
Width (meters):
Current (cm/sec):
Canopy (%):

Substrate
Rock (%):

Rubble (%):

Gravel (%):

Sand (%):

Silt (%):
Embeddedness (%):

0.2
4
55

85

20
20
25
20
15
60

Chemical Measurements
DO (mg/L):
DO sat. (%):
Temperature (C):
Spec. Conduct. (umhos):
Baro pressure:
pH:
Salinity (PSS):

4,91
42.7
9.24 Flow
539
738.1
7.33
0.26

Biological Attributes

Aquatic vegetation
Macrophytes:
Diatoms:
Algae-suspended:
Algae-filamentous:

Occurance of macroinvertebrates
Ephemeroptera:
Plecoptera:
Trichoptera:
Coleoptera:
Megaloptera:
Odonata:
Chironomidae:
Simuliidae:
Decapoda:
Gammaridae:
Mollusca:
Oligochaeta:
Other macro's:

Field Faunal Condition:

< < < =<

Flow

Very poor




Lab Data Summary

DATE SAMPLED:

LOCATION:
DATE:
SAMPLE TYPE:

ARTHROPODA
INSECTA
DIPTERA
MOLLUSCA
PELECYPODA
VENEROIDEA
ARTHROPODA
INSECTA
DIPTERA
ANNELIDA
OLIGOCHAETA

LUMBRICULIDA

TUBIFICIDA
ARTHROPODA

INSECTA

COLEOPTERA

MEGALOPTERA

TRICHOPTERA

DIPTERA

Warwick Brook
Orange, NY
3/25/2012

Kick

Chironomidae

Sphaeriidae

Chironomidae

Lumbriculidae
Enchytraeidae
Psephenidae
Sialidae
Hydropsychidae

Chironomidae

1 1 .
Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Station WARI 02
Just off Warwick Brook Rd., above 4 Corners Pond

Replicate A C D
Diplocladius cultriger 1 1 1
Pisidium sp. 3 ~ ~
Polypedilum tritum ~ ~ 1
Undetermined Lumbriculidae ~ 2 1
Undetermined Enchytraeidae 1 ~

Ectopria sp. 1 ~ ~
Sialis sp. 1 1 ~
Cheumatopsyche sp. ~ ~ 1

Undetermined Tanypodinae ~ ~ 1



Field Data Summary

Waterbody: Patterson Brook
River Basin: Ramapo
County: Orange

State: NY

Watershed Assessment Associates
Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Training

Latitude: 41.20727
Station: PATT 01 Longitude: -74.2089
Coll Date: 3/25/2012 Field Crew: jkn, cmf
Site description: Just off Patterson Rd

Physical Characteristics
Depth (meters):
Width (meters):
Current (cm/sec):
Canopy (%):

Substrate
Rock (%):

Rubble (%):

Gravel (%):

Sand (%):

Silt (%):
Embeddedness (%):

0.2
2.5
45

70

20
20
20
30
10
50

Chemical Measurements
DO (mg/L):
DO sat. (%):
Temperature (C):
Spec. Conduct. (umhos):
Baro pressure:
pH:
Salinity (PSS):

10.98
92.9
8.41 Flow

153

742.9
7.92
0.07

Biological Attributes

Aquatic vegetation
Macrophytes:
Diatoms:
Algae-suspended:
Algae-filamentous:

Ephemeroptera:
Plecoptera:
Trichoptera:
Coleoptera:
Megaloptera:
Odonata:
Chironomidae:
Simuliidae:
Decapoda:
Gammaridae:
Mollusca:
Oligochaeta:
Other macro's:

Field Faunal Condition:

Occurance of macroinvertebrates

Diptera
Good




Lab Data Summary

DATE SAMPLED:
LOCATION:
DATE:

SAMPLE TYPE:

ARTHROPODA
INSECTA
DIPTERA

MOLLUSCA
PELECYPODA
VENEROIDEA
ARTHROPODA
CRUSTACEA
DECAPODA
INSECTA
DIPTERA

EPHEMEROPTERA
ANNELIDA
OLIGOCHAETA
LUMBRICULIDA
ARTHROPODA
INSECTA
PLECOPTERA
COLEOPTERA

MEGALOPTERA

TRICHOPTERA

NEMERTEA
ENOPLA
HOPLONEMERTEA
ARTHROPODA
INSECTA
TRICHOPTERA

Patterson Brook
Orange, NY
3/25/2012

Kick

Chironomidae

Sphaeriidae

Cambaridae

Chironomidae

Ephemerellidae

Lumbriculidae

Leuctridae
Psephenidae
Elmidae
Corydalidae
Sialidae
Polycentropodidae
Hydropsychidae

Rhyacophilidae

Tetrastemmatidae

Brachycentridae
Uenoidae

Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Trainin,

Watershed Assessment Associatem
g

Station PATT 01
Just of Patterson Rd.

Replicate

Cricotopus sp.
Eukiefferiella brevicalcar gr.
Eukiefferiella claripennis gr.

Pisidium sp.

Cambarus sp.

Orthocladius lignicola
Parametriocnemus sp.
Rheocricotopus sp.
Tvetenia sp.
Eurylophella funeralis

Undetermined Lumbriculidae

Leuctra sp.

Ectopria sp.
Oulimnius latiusculus
Nigronia serricornis
Sialis sp.
Polycentropus sp.
Cheumatopsyche sp.
Diplectrona sp.
Hydropsyche betteni
Rhyacophila carolina?
Rhyacophila nigrita

Prostoma graecense

Micrasema sp.
Neophylax sp.

NN N W = O
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Lab Data Summary

DATE SAMPLED:
LOCATION:
DATE:

SAMPLE TYPE:

DIPTERA

Patterson Brook
Orange, NY
3/25/2012

Kick

Limnephilidae
Lepidostomatidae
Leptoceridae
Tipulidae

Simuliidae
Empididae

Chironomidae

Environmental Services / Biomonitoring / Invertebrate Taxonomy / Professional Trainin,

Station PATT 01
Just of Patterson Rd.

Replicate
Pycnopsyche sp.
Lepidostoma sp.
Mystacides sepulchralis
Antocha sp.

Tipula sp.
Prosimulium sp.
Clinocera sp.
Hemerodromia sp.
Neoplasta sp.
Larsia sp.

Thienemannimyia gr. spp.

Potthastia longimana gr.
Sympotthastia sp.

Brillia sp.

Chaetocladius sp.

P, MO BPMNEP NS

2 2 U

T
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|
Rationale for Data Collected

Physical

The physical survey is essential to a stream study because aquatic fauna often have specific habitat
requirements independent of water composition, and alterations in these conditions affect the overall
quality of a water body (Giller and Malmqvist, 1998). Additionally, the physical characteristics of a
stream affect stream flow, volume of water within the channel, water temperature, and absorbed
radiant energy from the sun.

Testing sites are evaluated for: stream depth, width, and current speed; aquatic vegetation; percent
substrate and embeddedness; and percent stream canopy cover. Site photos were taken of the
upstream and downstream area and are included with the physical and chemical data.

Water temperature directly affects both the nature of aquatic fauna and species diversity; temperature
tolerance is organism specific, and the reproductive cycle (including timing of insect emergence and
annual productivity) will vary within different temperature ranges. Temperature can also affect
organisms indirectly as a consequence of oxygen saturation levels. As water temperature rises, the
metabolism of aquatic organisms increases, with an attendant increase in their oxygen requirements.
At higher water temperatures, however, the oxygen carrying capacity of water decreases because of a
diminished affinity of the water for oxygen.

Optimal water temperature ranges and lethal limits of water temperature vary among different
organisms. The ratio of Plecoptera to Ephemeroptera (individuals and numbers of species) has been
found to drop as the annual range of temperature increases (Hynes, 1970). The optimal temperature
range for Brook trout is 11-16 0 Celsius with an upper lethal limit of 24° Celsius (Hynes, 1970). NYS
DEC does not have a water quality standard for water temperature.

Temperature was recorded using a YSI™ 556 probe.

Velocity was calculated at the time of macroinvertebrate collection because an optimal
macroinvertebrate collection site has a velocity between 0.45 and 0.75 meter/second. Velocity was
determined using a Global Water® Flow Probe.

Chemical

Dissolved Oxygen (DO) level is a function of water turbulence, diffusion, and plant respiration. The
EPA recommends that dissolved oxygen levels remain above 11 mg/1 during embryonic and larval
stages of salmonid production and above 8 mg/1 during other life stages (EPA, 1987). The NYS DEC
standard for dissolved oxygen for class C(T) and C(TS) stream is 6 mg/L and 7 mg/L respectively.

A significant drop in DO concentration can occur over a 24-hour period, particularly if a waterbody
contains a large amount of plant growth. Oxygen is released into the water as a result of plant
photosynthesis during daylight; dense plant growth within a stream can therefore elevate the DO
level significantly. At night photosynthesis ceases and DO may drop to levels maintained by



diffusion and turbulence. A pre-dawn DO level will, in this case, reflect the lowest DO concentration
in a 24 hour period and thus provide important data on the overall health of the system.
DO was measured using a YSI™ 556 probe.

It is also important to consider percent oxygen saturation, since dissolved oxygen levels vary inversely
with water temperature. Percent saturation is the maximum level of dissolved oxygen that would be
present in the water at a specific temperature in the absence of other influences, and is determined by
calculating the ratio of measured dissolved oxygen to maximum dissolved oxygen for a given
temperature. (The calculation is also standardized to altitude or barometric pressure.) Percent oxygen
saturation falls when something other than temperature, such as dissolved solids or bacterial
decomposition, affects oxygen levels.

A healthy stream contains near 100 percent oxygen saturation at any given temperature (Hynes,
1970). Trout are particularly sensitive to even a slight drop in oxygen saturation and will migrate
away from streams when oxygen saturation falls. Similarly, certain macroinvertebrates are sensitive
to varying saturation levels and because the ability of these organisms to migrate away from the
changing conditions is limited a drop in saturation can be lethal. NYS DEC has not adopted percent
oxygen saturation as a water quality standard.

Specific Conductance or Conductivity is a measure of the ability of an electrical current to pass through a
stream; it is dependent on both the concentration of dissolved electrolytes within the water and water
temperature. When inorganic ions are dissolved in water, conductivity increases. Organic ions, such
as phenols, oil, alcohol and sugar, can decrease conductivity (EPA, 1997). Warmer water is also more
conductive and, therefore, conductivity is reported for a standardized water temperature of 25
degrees Celsius. Measurements are reported in microsiemens per centimeter (uS/cm).

In the United States, freshwater stream conductivity readings vary greatly from 50-1,500uS/cm. The
conductivity of most streams remains relatively constant, however, unless an extraneous source of
contamination is present. A failing septic system would raise conductivity because of its chloride,
phosphate, and nitrate content, while an oil spill would lower conductivity.

A YSI™ 556 probe was used to measure conductivity.

The pH is a measure of a stream’s acidity. A desirable pH for salmonid is 6.5-8.5. A YSI™ 556 probe
used to obtain pH. The NYS DEC standard for pH is 6.5-8.5.

Biological

Macroinvertebrates are collected by kick net and the specimens are preserved. Pollution-sensitive
macroinvertebrates, a food source for trout, require similar chemical parameters as trout. The relative
numbers of different macroinvertebrate groups indicate the overall health of an ecosystem. Perhaps
more importantly, macroinvertebrate data demonstrate the effects of problems that may not be
detected by chemical testing.



The NYS DEC Stream Biomonitoring Unit has utilized stream biological monitoring and water
quality analysis since 1972 but the biological profiles and water quality assessments are not a part of
the state’s standards. They serve as a “decision threshold” to determine the need for further studies.

The Environmental Protection Agency recommends that states and tribes with biomonitoring
experience adopt biological criteria into water quality standards to provide a quantitative assessment
of a waterway’s designated and supportive use. Currently only five states have done so; NY is not
one of these states.



'
Glossary

Anthropogenic: caused by man

Assessment: a diagnosis or evaluation of water quality

Benthic: located on the bottom of a body of water or in the bottom sediments or pertaining to bottom-
dwelling organisms

Benthos: organisms occurring on or in the bottom substrate of a waterbody
Biomonitoring: the use of biological indicators to measure water quality
Diel cycle: referring to the 24 hr day

Eutrophic: very enriched with dissolved nutrients, resulting in increased growth of algae and other
microscopic plants.

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

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

Mesotrophic: moderately enriched with dissolved nutrients, resulting in increased growth of algae
and other microscopic plants.

Non point source: diffuse pollution sources (i.e., without a single point of origin or not introduced
into a receiving stream from a specific outlet)

Oligotrophic: few nutrients and relatively few plants and algae.

Periphyton: are algae that grow on a variety of submerged substrates, such as rocks, plants or debris,
in lakes or streams

Point source: a stationary location or fixed facility from which pollutants are discharged or emitted.
Also, any single identifiable source of pollution, e.g., a pipe, ditch, ship, ore pit, factory smokestack



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

Station: a sampling site on a waterbody

Stenotherms: organisms having a very narrow thermal tolerance and preferring cooler temperatures

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

Tolerant: able to survive poor water quality



|
References

Bode, R. W., M.A. Novak, and L.E. Abele. 1990. Biological impairment criteria for
flowing waters in New York State. NYS DEC technical report.

Bode, R. W., M.A. Novak, and L.E. Abele. 1993. Biological Stream Assessment Lower
Esopus Creek. NYS DEC technical report.

Bode, R. W., M.A. Novak, and L.E. Abele. 1996. Biological Stream Assessment Esopus
Creek. NYS DEC technical report.

Bode, R. W., M.A. Novak, L.E. Abele, D.L. Heitzman, and A.]. Smith. 2001. Hoosic
River Biological Assessment. NYS DEC technical report.

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.
NYS DEC technical report.

Bode, R. W., M.A. Novak, L.E. Abele, D.L. Heitzman, and A.]. Smith. 2004. Hoosic
River Biological Assessment. NYS DEC technical report.

EPA, Environmental Protection Agency. 1987. Quality Criteria for Water. EPA
Publication 440/5-86-001. U.S. Gov. Prin. Office, Washington D.C.

EPA, Environmental Protection Agency. 1997. Volunteer Stream Monitoring: A
Methods Manual. Washington D.C.: Office of Wetlands, Oceans and
Watersheds, Assessment and Watershed Protection Division (4503F).
November.

Giller, Paul S. and Malmgqvist, Bjorn. 1998. The Biology of Streams and Rivers.
Oxford, New York. Oxford University Press.

Hilsenhoff, William L. 1987. An improved biotic index of organic stream pollution.
The Great Lakes Entomologist. 20:31-39.

Hynes HBN (1970) The ecology of running waters. University of Toronto Press,
Toronto.

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 Bode, R. W. 1992. Percent model affinity: a new measure of
macroinvertebrate community composition. Journal of the North American
Benthological Society. 11(1): 80-85.

Plafkin et al. 1999. Rapid Bioassessment Protocols for Use in Wadeable Streams and
Rivers. Washington, D.C.: Office of Water (4503F). July.

Riva-Murry, Karen, Bode, Robert W., Phillips, Patrick J., and Wall, Gretchen L., 2002.
Impact Source Determination with Biomonitoring data in New York State:
Concordance with Environmental Data. Northeastern Naturalist. Vol., 9. Pp. 127-162.

Simpson, Karl W., Bode, R. W. 1985. Hoosic River Biological Assessment. NYS DEC
technical report.

Smith, Alexander J. and Bode, Robert W. 2004. Analysis of variability in New York
State benthic macroinvertebrate samples. NYS DEC technical report.

Smith, Alexander J., Bode, Robert W., and Kleppel, Gary S. 2007. A nutrient biotic
index (NBI) for use with benthic macroinvertebrate communities. Ecological
Indicators. Vol., 7. Pp. 371-386

Smith, A.J., B.T. Duffy, D.L. Heitzman,. 2009. Quality assurance work plan for biological
stream monitoring in New York State. Stream Biomonitoring Unit, Division of
Water, New York State Department of Environmental Conservation, Albany, NY.





