


- 3%

% Photo

-— - - ; .



Benthic Macroinvertebrate Sampling
to Assess Aquatic Health

Community Science Institute

and
Stream Watchers

Taughannock Creek

e Trumansburg Creek
Thank you Bill Coon!
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b\ 244 Why conduct BMI surveys?

Benthic macroinvertebrates are:

Riffle betles A

abundant in most streames,
* relatively easy and inexpensive to sample,

* sensitive to environmental impacts, i.e., they can indicate effects
of spills, intermittent discharges, and lapses in water treatment

* |less mobile than fish, and thus cannot avoid discharges,

* indicators of overall, integrated water quality over time, including
synergistic effects and substances lower than detectable limits,

e able to detect non-chemical impacts to the habitat, such as
siltation or thermal changes

http://www.dec.ny.gov/chemical/23847.html



*Trumansburg Creek - 2012, 2011
O Taughannock Creek - 2011, 2010
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e.g.

ASSESSING THE STREAM AND RIPARIAN AREA

Air and water temperature, aquatic vegetation, Habitat description and condition...

etc.



EVALUATING THE SUBSTRATE
Bedrock? Boulders? Cobbles? Gravel? Sand?

How embedded are the cobbles?




CALCULATING AVERAGE STREAM FLOW AND VELOCITY




COLLECTING THE SAMPLE

2 Replicates



REMOVING THE SAMPLE FROM THE NET




PRESERVING THE SAMPLE IN ALCOHOL




%)
' I at the lab!
\dentiﬁcati@n back at the

SeIeCti ng a SU bsa m ple (for each replicate)

1 4 7 10
2 5 8 11
3 6 9 12

100 organisms and at least % of the sample



.+ the lab!
|dentiﬂcation back at the |

Selecting a Subsample porescn repcaes

10

100 organisms and at least % of the sample



other mavflies stoneflies caddisflies riffle beetles

water pennies worms midges other
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Dragonfly

Mayfly ;]

Ephemeroptera (mayflies)

Plecoptera (stoneflies)

Trichoptera (caddisflies)

Odonata (dragonflies and damselflies)
Hemiptera (true bugs)

Coleoptera (beetles)

Megaloptera (alderflies, dobsonflies)
Chronomidae (midges)

Oligochaeta (worms)

Beetle larvae

{;,.\\:(ﬁ \\\: |

Amﬁhipod i



http://zebu.uoregon.edu/~dmason/Mckenzie/bugs/hesperoperla.html

HBRW Family Level Benthic Macroinvertebrate Data Analysis Sheet

Site: King Street, Trumanshurg River/Stream/County: Trumanshurg Creek
Date Sampled: 72512012 Rep 1: Bill Coon, Jerry VanOrden, Michi....rep 2:Bill Coon, Bok Barton
Date of Lab Work # Squares Picked
Total # Sguares in Tray Grid
Replicate # 1 2 Replicate # 1 2
1 [} 11} N 1 i m '
Families in Families in
D1 D2 |%D1]%D2] L T|D1] D2 1%D1|%D2) L
] 0 0 0 2 0 0 0
4 0 1 0 0 0__] 2 unknown caddis
5} 1 1 0.00910.00440.004] 3 0.019) 0 0 in each rep
2 0 0 0 51 16 63 10148102521 0.148
4 0 0 0 5} 0 0 0
3 (] 5 0.056) 002 ) 002 1 0 0 0
4 1] 0 0 4 0 0 0
2 0 0 0 41 1 0009) 0 0
2 2 0_Jooos) 0 8 0 0 g
Polymitarcyidae 2 1] 0 0 0l 12 36 _J011140144400111
Potormanthidae 4 1] 0 0 3 0 0 0
Siphlonuridae Z 0 0 0 4 0 0 0
Tricorythidae 4 5 00460 0 0 B 1 0_Joo0o4) 0O
[Other 0 0 1} 2 0 0 0
1] 0 0 1 3 0 _Jjooi2) 0
Suitotal E 12 g 0.111] 0.032 3 0 0 0
[PLECOPTERA (P) 0 0 0
Capniidae 3 1] 0 0 0 0 0
Chiloroperlidae 0 0 0 0 31 | 103 J0.287]0.412
Leuctridae 0 0 0 0
Nemouridae 2 0 0 ] 41 1 0.009) 0 0
Pettoperlidae 0 0 0 0 0 0 0 0
Perlidae 3 z 34 100650 0136) 0.065 8§ 0 0 0
Perlodidae 2 0 0 0 61 3 4_100231001610016
Pteronarcyidae 0 1] 0 0 41 3 1 0.02810.004]0.004
Taeniopterygidae | 2 (1] 0 0 5} 0 0 0
0 0 0 5 0 0 0
1] 0 0 [Tabanidae 511 3 10009000124 0.009
7 34 | 0.065]0.136 0 0 0
0 0 0
3 1 0.02810.004]0.004 0 0 0
0 0 0 Other 0 0 0
1] 0 0 Sultolal O g 8 |0.074}0.032
Other 0 0 0 |ISOPODA )
Suftotal M 3 il 0.028 ] 0.004 Asellidae g 0 0 0
LEPIDOPTERA (L] 0 0 0
Pyralidae 5 0 0 ] Other 0 0 0
1] 0 0 Subtotal | 0 0 0 0
Other 1] 0 0 |
Suitotal L 0 0 0 0
[COLEOPTERA (C] IDECAPODA 0]
Dryopidae 5 0 0 0 Cambaridag 61 3 D,Uzﬂ 0 0
|[Elmidae 51 20 76 1018500.304]0.185 Astacidae B 0 0 0
Gyrinidae 4 i 0 ] Other 0 0 i
Haliplidae 5 0 1] 0 |Suttotaif 2 0 J0.028] O
Psephenidae 41 19 12 _10176]0.048) 0.048 [OTHER
1] 0 0 Oligochaeta 9 0 0 0
JOther 1 1 0.009) 00041 0.004 Hirudinea 7 0 0 0
Suttolal C 40 89 | 0.37 | 0.356 Gastropoda 7 0 0 0
JODONATA (O) Pelecypoda i 0 0 0
Aeshnidae 5 0 0 0 Turbellaria 6 0 0 0
Calopterygidae ] 1] 0 0 Nemertea g 0 0 0
Coenagrionidae g 1] 0 0 Other 4 0 JO016) O
Cordulegastridae | 3 0 0 0 Suitotal Other 0 4 0 J0.016
Corduliidae 2 0 0 0 TOTALS 108 | 250 1 1
e = 7 A ~ lonolonialanin

D[1] | DI[2] D
[Organism Density/Sample Unit 437 10004 7164
|EPT Richness &) &) 8
Total Family Richness 19 171 17.4
[EPT/EPT+Chironomidae Ratio 0.94 0.97) 0959
|Biotic Index 3894 374 3.80]
% Contribution of Dominant Family 19%) 30%f 0.245
"% Model Affinity 50! 35%4 0.424
% Similarity Between Replicates 0B31|FAIL

% COMPOSITION OF

MA JOR GROUPS D D[1] | DI2]
EPHEMEROPTERA 7% 11%)] 3%
PLECOPTERA 10%] 6% 14%)
TRICHOFTERA 35%] 29%|  41%)

CHIRONOMIDAE

2%)  3%] 2%

OTHER DIPTERA

3% 5% 2%

COLEQPTERA 36%]  37%] 36%)
ODONATA 2%) 4% 1%
MEGALOPTERA 2% 3%) 0%
LEPIDOPTERA 0%  0%) 0%}
[AMPHIP ODA 0% 0% 0%
ISOPO DA 0% 0%) 0%,
OLIGOCHAETA 0%] 0% 0%
GASTROPODA 0% 0%) 0%
PELECYPODA 0%]  0%) 0%
OTHER 1%] 0% 2%)

Ephemeroptera

Plecoptera

Tricoptera

Coleoptera

Chironomidae

Oligochaeta

Other

Page 1 of 2



Enfield Creek Mouth

Downstream of

Robert H Treman State Park
(a bit before confluence with Inlet)

May 12, 2012

Common Name Scientific Name | T | repl | rep2
Mayflies EPHEMEROPTERA (E)
Small Minnow Mayfly Baetidae | 6 9 11
Spiny Crawler Mayfly Ephemerellidae | 2 39 49
Common Burrower Mayfly Ephemeridae | 4 1 0
Flatheaded Mayfly Heptageniidae | 3 38 71
Pronggill Leptophlebliidae | 4 1 0
Brushlegged Mayfly Isonychiidae | 2 4 3
Stoneflies PLECOPTERA (P)
Nemourid Stonefly Nemouridae | 2 6 5
Green Stonefly Chloroperlidae | 0 0 1
Rolledwinged Stonefly Leuctridae | 0 1 1
Common Stonefly Perlidae | 3 0 1
Caddisflies TRICHOPTERA (T)
Netspinner Caddisfly Hydropsychidae | 5 40 35
Fingernet Caddisfly Philopotamidae | 3 1 3
Flies DIPTERA
Midge Chironomidae | 6 66 83
Crane Fly Tipulidae | 4 16 12
Dance Fly Empididae | 6 2 1
Beetles COLEOPTERA
Riffle Beetle Elmidae | 5 7 8
Water Penny Psephenidae | 4 9 7
Dragonflies/Damselflies ODONATA
Clubtail Dragonfly Gomphidae | 4 1 1
MEGALOPTERA
Hellgrammite Corydalidae | 4 1 0
OTHER
Leech Class - Hirudinea | 7 2 0

TOTAL Organisms: 244 292




Common Name Scientific Name | T | repl | rep2
Mayflies EPHEMEROPTERA (E)
> Small Minnow Mayfly Baetidae | 6 9 11
Spiny Crawler Mayfly Ephemerellidae | 2 39 49
Common Burrower Mayfly Ephemeridae | 4 1 0
Flatheaded Mayfly Heptageniidae | 3 38 71
Pronggill Leptophlebliidae | 4 1 0
—— Brushlegged Mayfly Isonychiidae | 2 4 3
Stoneflies PLECOPTERA (P)
> Nemourid Stonefly Nemouridae | 2 6 5
Green Stonefly Chloroperlidae | 0 0 1
Rolledwinged Stonefly Leuctridae | 0 1 1
Common Stonefly Perlidae | 3 0 1
Caddisflies TRICHOPTERA (T)
Netspinner Caddisfly Hydropsychidae | 5 40 35
Fingernet Caddisfly Philopotamidae | 3 1 3
Flies DIPTERA
Midge Chironomidae | 6 66 83
Crane Fly Tipulidae | 4 16 12
Dance Fly Empididae | 6 2 1
Beetles COLEOPTERA
Riffle Beetle Elmidae | B 7 8
Water Penny Psephenidae | 4 9 7
Dragonflies/Damselflies ODONATA
Clubtail Dragonfly Gomphidae | 4 1 1
MEGALOPTERA
Hellgrammite Corydalidae | 4 1 0
OTHER
Leech Class - Hirudinea | 7 2 0

TOTAL Organisms: 244 292




Sensitive Benthos
Mayflies

Stoneflies

Water Penny Beetles
Dobsonflies
Alderflies

Snipeflies

Mussels

Riffle Beetles

Dragonfly

Moderately Tolerant Benthos

Worm

Caddisflies

Damselflies

Dragonflies

Crayfish

Amphipods

Blackflies

Isopods Pollution Tolerant Benthos

Craneflies Midgeflies
Worms
Leeches
Pouch Snails

http://www.epa.gov/bioiweb1/


http://www.epa.gov/bioiweb1/html/caddisflies.html
http://www.epa.gov/bioiweb1/html/damselfies.html
http://www.epa.gov/bioiweb1/html/dragonflies.html
http://www.epa.gov/bioiweb1/html/crayfish.html
http://www.epa.gov/bioiweb1/html/amphipods.html
http://www.epa.gov/bioiweb1/html/blackflies.html
http://www.epa.gov/bioiweb1/html/sowbugs.html
http://www.epa.gov/bioiweb1/html/craneflies.html
http://www.epa.gov/bioiweb1/html/mayflies.html
http://www.epa.gov/bioiweb1/html/stoneflies.html
http://www.epa.gov/bioiweb1/html/waterpennybeetles.html
http://www.epa.gov/bioiweb1/html/dobsonflies.html
http://www.epa.gov/bioiweb1/html/alderflies.html
http://www.epa.gov/bioiweb1/html/snipeflies.html
http://www.epa.gov/bioiweb1/html/mussels.html
http://www.epa.gov/bioiweb1/html/rifflebeetles.html
http://www.epa.gov/bioiweb1/html/midgeflies.html
http://www.epa.gov/bioiweb1/html/worms.html
http://www.epa.gov/bioiweb1/html/leeches.html
http://www.epa.gov/bioiweb1/html/pouchsnails.html
http://zebu.uoregon.edu/~dmason/Mckenzie/bugs/hesperoperla.html
http://www.esg.montana.edu/dlg/aim/annelid/oligo.html

BMI Metrics

Family Richness

EPT Richness

Family Biotic Index
Percent Model Affinity

40% Mayfly

5% Stonefly

10% Caddisfly

10% Beetle

20% Non-biting Midge
5% Aquatic Earthworm
10% Other




non.
impacted
slightly
impacted

[ moderately |

|_impacted |
severely
impacted

Trumansburg Creek

7/25/12
£2 541258N, 76.650769W
King 2t (upatream of watwer trtmnt)

CS‘ THE COMMUNITY SCIENCE INSTITUTE
l| BMI RESULTS 2012

Huds:on Basn River Watch Tier 3 Protocols (wwwhundsonbas:n org)
{conforms 0 NYSDEC and ERA gridelines)

BAP Value

Total Family Family EPT Percent Model (Biological
Richness Biotic Index Richness Affinity Assessment

Profile)

17.5 3.80 8.0 | 42%

1.6
non-mmpacted non-impacted non-impacted moderately impacted non-mmpacted

BAP :: a compos:te index of
aquatc habitar qualicy that
mncorporates Total Family
Richness, Family Biotic Index,
EPT Richness and Percent Model
Affiniey.

BAP

10-7.5 =Non-Impact
7.5-5 =Slight Impact
5-2.5 =Moderate Impact
2.5-0 =Severe Impact



non.
impacted
slightly
impacted

[ moderately |

|_impacted |
severely
impacted

BEMI RESULTS - Streamwatch

CSi THE COMMUNITY SCIENCE INSTITUTE

(conforms 0 NYSDEC and ERA puidelines)

Huds:on Baun River Watch Tier 3 Protocols (wwwhudsonbas:n org)

BAP Value

Total Family Family EPT Percent Model (Biological

Richness Biotic Index Richness

Affinity Assessment
Profile)

Trumansbhurg Creek
7/25/12

£2541258N, 76.650769W
King 2t (upatream of watwer trtmnt)

17.5  3.80 | 8.0

42% 1.6
non-impacted non-impacted non-umpacted moderately impacted non-mmpacted

Trumansburg Creek
6/2/12

42.540714N, 7T6.649079W
JUSt gwnatrm of Tourg watwtr tremnt

14.5 | 5.87 | 7.0

37% | 5.8

non-umpacted moderately impacted | skghtly impacted | moderately impacted §§  slightly impacted

BAP

10-7.5 =Non-Impact
7.5-5 =Slight Impact
5-2.5 =Moderate Impact
2.5-0 =Severe Impact

BAP 5 a compos:te index of
aquatc habitar quality that
ncorporates Toral Family
Richness, Family Biotic Index,
EPT Richness and Percent Model
Affinay.



Trumansburg Creek 7/25/2012
Upstream from WWTP (King Street bridge)

Macroinvertebrate Assemblages

Riffle ioétles

100 ~

gg : m Other

20 4 = @ Oligochaeta
€ 60 m Chironomidae
ﬁ 20 O Coleoptera
E 40 | O Tricoptera

30 N m Plecoptera

?g I @ Ephemeroptera

0 H - £ Caddisflies

NYS Model verag Replicate 1  Repli 2
Community




Trumansburg Creek 6/2/2012

Downstream from WWTP

Percent

Macroinvertebrate Assemblages

B A e
-E

Chironomid (midge) *

\

e

m Other

@ Oligochaeta
m Chironomidae
o Coleoptera

O Tricoptera

m Plecoptera

@ Ephemeroptera

NYS Model
Community

W Replicate 1 Replicate 2




Trumansburg Creek 6/4/2011

Downstream from WWTP

Macroinvertebrate Assemblages

m Other
@ Oligochaeta
® Chironomidae

0 Coleoptera

Percent

O Tricoptera

B Plecoptera

@ Ephemeroptera

NYS Model Averag Replicate 1 Replicate 2
Community

Chironomid (midge) e




Taughannock Creek 7/30/2011

Percent

100
90
80
70
60
50
40
30
20
10

Macroinvertebrate Assemblages

m Other

@ Oligochaeta

m Chironomidae
0 Coleoptera

O Tricoptera

m Plecoptera

@ Ephemeroptera

NYS Model
Community

Averag Replicate 1 Replicate 2




non.
impacted
slightly
impacted

[ moderately |

|_impacted |
severely
impacted

BEMI RESULTS - Streamwatch

CSi THE COMMUNITY SCIENCE INSTITUTE

(conforms 0 NYSDEC and ERA puidelines)

Huds:on Baun River Watch Tier 3 Protocols (wwwhudsonbas:n org)

BAP Value

Total Family Family EPT Percent Model (Biological

Richness Biotic Index Richness

Affinity Assessment
Profile)

Trumansbhurg Creek
7/25/12

£2541258N, 76.650769W
King 2t (upatream of watwer trtmnt)

17.5  3.80 | 8.0

42% 1.6
non-impacted non-impacted non-umpacted moderately impacted non-mmpacted

Trumansburg Creek
6/2/12

42.540714N, 7T6.649079W
JUSt gwnatrm of Tourg watwtr tremnt

14.5 | 5.87 | 7.0

37% | 5.8

non-umpacted moderately impacted | skghtly impacted | moderately impacted §§  slightly impacted

BAP

10-7.5 =Non-Impact
7.5-5 =Slight Impact
5-2.5 =Moderate Impact
2.5-0 =Severe Impact

BAP 5 a compos:te index of
aquatc habitar quality that
ncorporates Toral Family
Richness, Family Biotic Index,
EPT Richness and Percent Model
Affinay.



non-

impacted

_slightly
L_impacted
[ moderately |
|_impacted |

severely
__impacted

¢

(conforms 0 NYSDEC and ERA puidelines)

THE COMMUNITY SCIENCE INSTITUTE
BMI RESULTS - Streamwatch

Huds:on Baun River Watch Tier 3 Protocols (wwwhudsonbas:n org)

Total Family
Richness

Family
Biotic Index

EPT
Richness

Trumansburg Creek
7/25/12

£2541258N, 76.650769W
King 3t (upatream of watwer trtmnt)

17.5

non-mmpacted

3.80

non-impacted

8.0

non-impacted

Trumansburg Creek
6/2/12

42 540714N, 76.649079W
Just gwnatrm of Tourg watwir trtmnt

14.5

non-mmpacted

5.87

moderately impacted

1.0

slightly impacted

BAP Value
Percent Model (Biological
Affinity Assessment
Profile)
0
42% 1.6
moderately impacted non-mmpacted
0
37% 5.8
moderately impacted | slightly impacted

Trumansburg Creek
6/4/11

425N, T6EW

JUSt gwnatrm of Tourg watwtr trtmnt

14

non-impacted

4.85

slighty impacted

6

shiehtly impacted

7.1

shightly impacted

62%

i DR
slichtly impacted

BAP
10-7.5 =Non-Impact
7.5-5 =Slight Impact
5-2.5 =Moderate Impact
2.5-0 =Severe Impact

BAP 15 a compos:te index of
aquatc habitar quality that
incorporates Total Family
Richness, Family Biotic Index,
EPT Richness and Percent Model
Affinity.



impacted (Si THE COMMUNITY SCIENCE INSTITUTE

_slightly
_impacted BMI RESULTS - Streamwatch
‘ ngoder:ttegy Huds:on Baun River Watch Tier 3 Protocols (wwwhudsonbas:n org)
e (conforms 0 NYSDEC and ERA puidelines)
severely 3
__impacted
BAP Value
Total Family Family EPT Percent Model (Biological
Richness Biotic Index Richness Affinity Assessment

Profile)
s 17.5 | 3.80 | 8.0 | 42%

/ 1.6
King 2t (upatream of watwsr Srtmnt) non-tmpacted non-impacted non-unpacted moderately impacted non-mmpacted

42 541258N, 76.650769W

Trumansburg Creek 0

. ¢zl 14.5 | 5.87 | 7.0 | 37% | 5.8
P Ji“ésﬁilgﬁét?fﬁggozgﬁ non-mpacted moderately impacted | skghtly impacted | moderately impacted | <lightly impacted

'rrumanslmrgs ?i:';, 14 4.8 5 6 62 % 7- 1

425N, 766 W . Gi3 : . ’ A
: non-impacted slightly :mpactad skghtly impacted skightly impacted slightly impacted

Taughannock Creek 0
42 529682 N, 7676322751\/‘15 19 4'44 9 = 5 66 /0

JUat gwnatrm of Tourg watwir trtmnt
/30, 8.7
~500+ ownatrm of Rte 8@ bridgs | BOR-impacted non-impacted rog-umpacted non-impacted non-mpacted

BAP :s a compos:te index of
aquatc habitar quality that
incorporates Total Family
Ruchness, Family Biotic Index,
EPT Richness and Percent Model

BAP Affniry.
10-7.5 =Non-Impact

7.5-5 =Slight Impact

5-2.5 =Moderate Impact

2.5-0 =Severe Impact



= * ~

il S THE COMMUNITY SCIENCE INSTITUTE

_shightly z

impacted BMI RESULTS 2012
"::‘de;&{ed’ Hudson Basmx River Watch Tier 3 Protocols (wwwhudsonbasin.og)

se';m,y (conforms 1o NYSDEC and EPA guidelines)

impacted

Total Family Family EPT Percent Model
Richness Biotic Index Richness Affinity

Trumansburg Creek

7/25/12
42 541258N, 76.650769W
¥ing 2¢ (upstream of wotwtr trtmnt)

17.5

non-:mpacted

3.80

non-impacted

8.0

non-:mpacted

42%

moderately impacted

Trumansburg Creek
6/2/12

42 540714N, 76.649079W
juat ownatrm of Thurg watwtr trimnt

14.5

non-mmpacted

5.87

moderately impacted

7.0

shghtly impacted

37%

moderztely impacted

Enfield Creek - Mouth
5/12/12

42°23. 889 N, 76°32.782'W
\.pctn'\ af 1t 12 brioge

w S|x Mile Creek
9/11/12

£2.396300N, 76.324333W
2istarville 600 Ra.

17.0

r.on-;mpac:ed

4.20

non- unp:v‘ted

21.0

non-mmpacted

3.76

108~ .unp acted

10.0

non- .n_pact

125

non-mpacted

84%

non-impacted

73%

non-mpacted

* Samples Analyzed Live

Salmon Creek
6/5/12
£2 539959N, 76.543436W

Myara Pont

18.0

non-:mpacted

:..g."l" in

4.88

npacted

non-mmpacted

70%

non-impacted

Paines Creek
5/15/12
42.726766N, 76.684675W

| 79t upetrm of Mocnehine Ra (extinct bridgs)

12.5

slightly impacted

5.19

shichtly :mpacted

6.5

skightly impacred

7%

non-impacted

W.Branch Owego Creek
9/30/12
423424 N, 76.2444 W

englars sccone

20.0

non-mpacted

3.99

non-impacted

10.0

non-umpacted

68%

non-impacted

BAP Value
(Biological
Assessment

non-:mpacted

non-impacted

non-:mpacted

7.2

slightly umpacted

9.0

non-:mpacted

BAP 15 a composite mdex of aquatic habitat quality that incorporates Total Famaly Richness, Family Biotic

Index, EPT Richness and Percent Model Affimty.
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Photo by Bob Barton



















