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STREAM SAMPLING STATIONS

The following informations organized according to sampling order aad been included to
facilitate the use of the appendices.

Site
Number
01

02

03

04

05

06

Site Id
BUSHCRO08

BRODCR14

BRODCR®b

BRODCRY

MCMICR30

BRODCR18

Date

Time Sampled Description

7/22/08
1430

7/28/08
0840

7/28/08
0930

7/28/08
1000

7/28/08
1100

7/28/08
1215

BUSHKILL CREEK (Middle Smithfield
Approximately50 yardsupstreanmof confluence
with the Delaware River

Lat. 41° (&' 22.04"

Long. -74° 59 35.69"

BRODHEAD CREEK (Stroud

Immediately downstream drfitersection of Stokes
Ave. bridge and Stokes MilRoad.

Lat. 41°00 56.2"

Long. -75° 11' 56.07"

BRODHEAD CREEK (Stroud)
Approximately 75 yards upstream of confluence
with Sambo Creek

Lat. 41° (0 18.87"

Long. -75° 11' 29.41"

BRODHEAD CREEK (Stroudsburg Borough
Approximately50 yards upstream of confluence
with McMichael Creek

Lat. 40° 59 20.16"

Long. -75° 11' 04.26"

MCMICHAEL CREEK (Stroudsburg Borough
Approximately300yards downstream of
StroudsburgVWTP discharge

Lat. 40°59016.6"

Long. -75° 11606.75

BRODHEAD CREEK (Smithfield)
Immediately upstream abonfluencewith
Marshalls Creek

Lat.  40° 5950.98

Long. -75°08 3121"



Site Date

Number Site ID Time Sampled Description
07 BRODCR13 7/28/08 BRODHEAD CREEK (Smithfield)
1300 Approximately D0yards ugtream of confluence

with Delaware River & DWGNRAoundary
Control Point

Lat. 40°59 26.15"

Long. -75° 08 06.13"

08 LAKECRO02 7/29/08 LAKE CREEK (Hamilton)
0800 Approximately300yards upstream of Spring Run
& north of OliverRoad.
Lat.  40° 54 42.02"
Long. -75° 18'01.56"

09 LAKECRO1 7/29/08 LAKE CREEK (Hamilton)
0900 Approximately 50 yardapstream of confluence
with McMichael Creek
Lat. 40° 55 51.06"
Long. -75° 18'37.02"

10 MCMICR32 7/29/08 MCMICHAEL CREEK (Hamilton)
0930 Approximately25 yardsupstream of confluence
with Lake Creek
Lat.  40° 55650.07"
Long. -75° 1838.04"

11 MCMICR33 7/29/08 MCMICHAEL CREEK (Hamilton)
1030 Approximately 100 yardapstream of Appenzell
Creek adjacent to County soccer fields.
Lat.  40° 57 20.69"
Long. -75° 17' 04.67"

12 POCOCR14 7/29/08 POCONO CREEK (Stroudsburg Borough
1115 Approximately50yards upstream afonfluence

with McMichael Creek

Lat.  40° 58 49.29"

Long. -75° 11' 46.&"

13 MCMICR20 7/29/08 MCMICHAEL CREEK (Hamilton)
1200 Approximately30 yardsupstream of confluence
with Pocono Creek
Lat. 40° 58'47.35"
Long. -75° 11'47.01"



Site
Number
14

15

16

17

18

19

20

Site ID
BRODCRO1

PARACRO08

DEHOCRO04

DEHOCRO05

TANKCRO02

HAWKRUO1

AQUACR11

Date
Time Sampled

Description

8/4/08
0815

8/4/08
0900

8/4/08
1000

8/4/08
1045

8/4/08
1115

8/4/08
1200

8/5/08
0815

BRODHEAD CREEK (Barrett)

Approxi mately 50 yards
Bridge, at intersection &.R.447 & Mill Creek
Road.

Lat. 41° ' 52.83"

Long. -75° 14' 26.89"

PARADISE CREEK (Stroud
Approximately B0 yards upstreamf confluence
with Brodhead Creek

Lat. 41° 04'01.55"

Long. -75°13'18.34"

DEVILS HOLE CREEK (Paradise)
Approximately B yards upstream @onfluence
with Paradise Creek

Lat. 41°0r'41.52"

Long. -75°18 29.64"

DEVILS HOLE CREEK (Paradise)
Approximately 75 yardsupstream olLackawanna
Railroad. Adjacent to old hydroelectric dam.
Lat. 41° (B'26.53"

Long. -75° 19'45.09"

TANK CREEK (Paradise)

Approximately 100 yards upstream of confluence
with Yankee Run

Lat. 41° 07653.08"

Long. -75°19647.88"

HAWKEY RUN (Coolbaugh
Approximately25yards downstream diridge on
Holiday Drive

Lat. 41°08' 001"

Long. -75° 23' 5432"

AQUASHICOLA CREEK (Ros3g
Immeditelyupstream obridgeon Mt. Eaton
Road

Lat.  40° 52627.95

Long. -75°1905527"

ups:



Site
Number
21

22

23

24

25

26

Site ID
AQUACR12

BUCKCRO7

BUCKCRO06

BUCKCRO1L

BUCKCRO05

POCOCR20

Date

Time Sampled

Description

8/5/08
0900

8/5/08
1000

8/5/08
1100

8/5/08
1200

8/5/08
1230

8/6/08
0815

10

AQUASHICOLA CREEK

(Lower TowamensingCarbonCounty)
Approximately 88 yardsupstream ofconfluence
with Buckwha Creek

Lat.  40° 49 07.05"

Long. -75°31 33.09"

BUCKWHA CREEK

(Lower Towamensing, Carbon Coujty
Approximately250 yardsupstream of
bridge off Lower Smith GapRroad.

Lat. 40°492188"

Long. -75°31 23.25"

BUCKWHA CREEK (Eldred)
Approximately 25 yards upstreamficonfluence
with Chapple Creek

Lat. 40° 50 39.(®"

Long. -75°27 48.01"

BUCKWHA CREEK (Eldred)
Approximately200 yards downstream of stone
bridge in Kunkletowa.

Lat. 40° 505037

Long. -75°27 0397

BUCKWHA CREEK (Eldred)
Approximately25yards upstream afonfluence
with Princess Run

Lat. 40° 50 53.08"

Long. -75° &' 29.05"

POCONO CREEK (Pocon9
Approximately 15yards downstream of
confluence with Wolf Swamp Run

Lat. 41°@B063413'

Long. -75° 2602.05"



Site
Number
27

28

29

30

31

32

33

Site ID

POCOCR16

POCOCRY

SCOTCRO04

CRCRRO04

POCOCR18

BUSHCR10

BUSHCRO09

Date

Time Sampled

Description

8/6/08
0900

8/6/08
0930

8/6/08
1030

8/6/08
1100

8/6/08
1145

8/7/08
0830

8/7/08
0915

11

POCONO CREEK (Pocono)

Approximately 200yards south of Mountain View
Village & 10 yards downstream of confluence
with Coolmoor Creek.

Lat. 4 1 A 09886

Long. -75 A 296 1

POCONO CREEK (Pocono)
Approximately 50yardsdownstream of Sullivan
Trail bridge

Lat. 41° B60280"

Long. -75°19614.76"

SCOTRUN CREEK (Pocon9
Approximately 100 yards upstream of bridge
Crossings Factory Stores overflow parking lot
Lat. 41° @' 06.72"

Long. -75°18'52.92"

CRANBERRY CREEK (Pocono)

At Fountain Courbff S.R.611,30 yardsupstream
of confluence with Pocono Creek

Lat. 41° 00 5992

Long. -75°17 52.%8"

POCONO CREEK (Pocono)

Approximately50 yards downstream of bridge on
Shafes School House Road

Lat. 40° 59 27.34"

Long. -75°15 17.76"

BUSHKILL CREEK (Middle Smithfield)
Approximately400 yards upstream difridge on
Winona FallsRoad,off Club House Drive

Lat. 41°®'1967

Long. -75° (' 30.02"

BUSHKILL CREEK (Middle Smithfield)
Approximately100yards upstream afonfluence
with Sand Hill Creek

Lat. 41° (6'16.25"

Long. -75° 0" 30.01"



Site
Number
34

35

36

37

38

39

40

Site ID
MARSCRO08

MARSCRO09

CHERCR14

CHERCR11

LEHIRIO1

LEHIRIO0Z2

TOBYCR14

Date
Time Sampled

Description

8/7/08
1045

8/7/08
1115

8/7/08
1200

8/7/08
1300

8/8/08
0830

8/8/08
0900

8/8/08
1000

12

MARSHALLS CREEK (Smithfield)
Approximately 50 yards upstream $fR.209
bridge, south of Twin Falls Road

Lat. 41° @' 0538'

Long. -75° 07'25.18"

MARSHALLS CREEK (Smithfield)
Approximately 25 yards upstream of
bridge on County Bridge Road

Lat. 41°01'33.23"

Long. -75° 07'48.95"

CHERRY CREEK (Stroud)
Approximatelyl5yards upstream afonfluence
with Mountain Run

Lat. 40° 57" 46.23"

Long. -75° 12'01.88"

CHERRY CREEK (DWG)

Over the dike at corner afaird Technologies
parking lot,approximately 200 yards upstream
of 1-80 bridge

Lat. 40°%'11.11"

Long. -75°08 27.49"

LEHIGH RIVER (Tobyhanna
Approximately200 yardsupstream ofArrowhead
WWTP in Thornhurst

Lat. 41°10 3342

Long -75°3501.46"

LEHIGH RIVER (Tobyhanna)
Immediately @wnstream oArrowheadWWTP in
Thornhurst

Lat. 40°10 21.00"

Long. -75°35'19.9"

TOBYHANNA CREEK (Tobyhanna)
Immediately upstream @.R. 115 bridge
Lat. 41° 04 58.19"

Long. -75° 3#4' 58.94"



Site
Number

41

42

43

44

45

46

47

Site ID
TUNKCRO3

TUNKCRO7

DOTTCRO4

REDRUO3

CLEARUO2

DUPURUO1

TOBYCRO1

Date

Time Sampled

Description

8/8/08
1045

8/8/08
1130

8/8/08
1230

8/11/08
0800

8/11/08
0845

8/11/08
0930

8/11/08
1030

13

TUNKHANNOCK CREEK (Tunkhannock)
Approximately 100 yards upstream of S.R. 115,
near Intersection witB R. 903.

Lat. 41°03' 2.90"

Long. -75° 33' 1..35"

TUNKHANNOCK CREEK (Tunkhannock)
Immediately upstream afonebridge on Hypsy
GapRoad

Lat. 41°01 51.78"

Long. -75°26 59.65"

DOTTERS CREEK (PolK)

Immediately pstream of pavilion at Township
Parkoff S.R.534

Lat. 40° %' 2346"

Long. -75°29 47.55"

RED RUN (Coolbaugh

Approximately 100 yardapstreamof Industrial
Park

Lat. 41°07 4420

Long. -75°22 44.31"

CLEAR RUN (Coolbaugh

Approximately 10 yards downstream®R. 611
bridge

Lat. 41°09 1258"

Long. -75°22 49.90"

DUCK PUDDLE RUN (Coolbaugh)
Approximately170 yardsupstream of
Lynchwood Lake

Lat. 41° 09 01.98"

Long. -75°23 36.28"

TOBYHANNA CREEK (Coolbaugh)
Approximately 75 yards downstreashS R. 423
bridge ateastboundary oWamertown and State
Game Lands 127

Lat. 41°09 43.52

Long. -75°27 21.93"



Site Date

Number Site ID Time Sampled Description
48 TOBYCR20 8/11/08 TOBYHANNA CREEK (Coolbaugh)
1115 Approximately50 yards upstream of Coolbaugh
WWTP discharge

Lat. 41°10 19.34"
Long. -75°250821"

49 TOBYCR19 8/11/08 TOBYHANNA CREEK (Coolbaugh)
1200 Approximately¥z mile upstream of Mill
Pond, abové¢hevillage of Tobyhanna
Lat. 41°11 3238
Long. -75°24 09.36"

50 MARSCR10 8/12/08 MARSHALLS CREEK (Middle Smithfield
0845 Approximatelyl00 yardsupstream of
confluence witlBBear Swampgrun
Lat. 41905 58.31"
Long. -75°08 32.77"

51 MARSCR12 8/12/08 MARSHALLS CREEK (Smithfield)
1100 Approximately200 yards upstream of confluence
with Pond Creek.
Lat. 41°024284"
Long. -75°07 42.08'

52 MARSCR13 8/12/08 MARSHALLS CREEK (Smithfield)
1150 Approximately200 yards upstream of
confluence withBrodhead CreelBehind
Minisink Bar & Hotel at intersection of River
Road& Post OfficeRoad.
Lat. 4° 59 55.47"
Long. -75°08 22.73"

53 MARSCR11 8/12/08 MARSHALLS CREEK (Middle Smithfield)
1300 Approximately100 yards upstream dfewton
Run andWhite
Heron Lake

Lat. 41° @' 15.24"
Long. -75°08 1204"

14
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METHODOLOGY

Thefollowing parametersvere utilizedin 2008B.

Several parameters were tested on site with field equipment as follows:

Volume Flow Flow Mate, GlobaWaterFlow Probe
Temperature HANNA Instruments Multiparameter HI 9828
D.O. HANNA Instruments Multiparameter HI 9828
pH HANNA Instruments Multiparameter HI 9828
Conductivity HANNA Instruments Multiparameter HI 9828
T.D.S. HANNA Instruments MultiparaneterH| 9828

The following is a list of test parametmethodologieanddetectionlimits which were utilized
by Prosser Laboratories in the analysis of the stream samples.

TEST METHOD REPORT LIMIT
pH SM 4500HB 1.00 units
Alkalinity SM 2320B 2.00mg/1
Total Hardness SM 2340C 2.00mg/1
Nitrate + Nitrite as N SM 4500F AUTO 0.050mg/I
Nitrate-N SM 4500F AUTO 0.050mg/1
Nitrite-N SM 4500B SPEC. 0.005 mg/1
AmmoniaN QC10107-06-1-K 0.100mg/1
Total Phosphorous SM 4500- PF 0.050mg/1
Chloride EPA 325.3 2.00mg/1
Acidity SM18 2310B 5.00mg/1
Total Suspended Solids SM 2540D 2.00 mg/1
Fecal Coliform SM 9222D 10CcFU/100 ml

Thefollowing methodologiesvere utilizedin 2008:

Monroe Countymplementedwo progressivesvaluation survey the riffle-run and the
multihabitatprotocols which are conducted within a 100 meter stream re@bhse biological

screeningprotocols were modified from the United States Environmental Protection Agency
Rapid Bioassessment Protoc(fRBPs), for asessing stream macroinvertebratanmunities
(PaDEP 208) These biological screening protocols are specifiddisignedger stream type,
to provideintensive field surveyand waer quality assessment approach€bkeriffle -run Index
of Biological Integrity (Bl) applies to benthic macroinvertebrate samples collected using a
handheldb00-micron mestD-frame netwhich employed theemiquantitative (BDEP-RBP)
method applied for each Instream Compegsive Evaluation (ICE) Staff conduatdsix kicks
from shallow, fast and slowiffle areaswithin a 100meter stream reacteach kickdisturbs
approximately one square metanmediately upstream of the rfer approximately one minute
to an approximate depth of 10 cm, as subspratenits (PaDEP 2008) Thesecondsampling
protocolis the multihabitat approadbor low gradient streamsvhich required 10 jahstilizing a

17



500-micron mestD-framenetdistributed between five possible habitat tygd€obble/Gravel
Substrate; Snag; Coarse Particulate Orgltatter (CPOM); Submerged Aquatic Vegetation
(SAV); Sand/Fine SedimenfiPaDEP 20Q).

For the rifflerun dominated streameachsample is compositédto one container preserved

with 95% ethanol in the field and transported to the contrastaaimologist for enumeration and
identification placed into a pan marked with 28 foursquare inch grids. Debris from four grids is
randomly selected and extracted using a-&guare inch circular "cookie cutter," then placed

into another identical emppan. From this second pan, organisms are randomly selected from
the grids until a 20@rganism sutsample (+/ 40 organisms) is obtained. Organisms in the sub
sample are identified according to tawonic groupings and enumeratddidges are identified

to the family level of Chironomidae. Roundworms and proboscis worms are identified to the
phylum level, flatworms and segmented worms, aquatic earthworms, and tubificids are identified
to class. Water mites are identified as Hydracarina, and all otheoimaartebrates are

identified to genus levé¢PaDEP 2008).

For low gradientlominated streamsaehsample is compositadto one container preserved
with 95% ethanol in the field and transported to the contracted entomologist for enumeration and
identification placed into a pan marked with 280  grid® Debris from four gridss

randomly selected and extractaatil a 200organism sutsample (+ 20 %) is obtained.
Organisms in the sukample are identifiedccording to taxonomic groupingesdenumerated
Midges are identified to the family level of Chironomidd&oundworms and proboscis worms
areidentified to the phyluntevel; flatwormsare identified to Phylum Turbellariaegmented
worms aquatic earthwornmandtubificids are identified t&ClassOligochaeta Water mites are
identified as Hydracarinayeevils to family, sand flies to family Ceratopogonidae, Decapoda,
Gastopoda, and Pelecypoda to family, aticother macroinvertebrates are identified to genus
level (FADEP 2007). The spedics of the macroinvertebrate anadgsare discussed mppendix

A of this report

During the field samplingvatersampleswvere collectedit middepth and migthannel. These
water samplewerestored in a cooler witlte packs in order to stabilizee sampleand then
transported to ®sser Laboratories, which is EPA certified analysis The specifics of the
chemicalparametersre discussenh Appendix B ofthis report

For a particular site, a habitat assessment is conducted within a 100 meter streamugagh.
the 2008 study, two types bébitat assessmemsgreconductediue to the differing protocols
discussed previouslyThe riffle-run habitat assessment invetirankingtwelve parameters as
excellent, good, fair, or poor with a range e2@for each.The twelve parametemclude
instream covef(fish), epifaunal substrate, embeddedness, velocity/depth regime, channel
alteration, sediment deposition, riffleeguency, channel flow status, conditions of banks, bank
vegetative protection, grazing or other disruptive pressanektiparian vegetative zone widths
A total habitat score is evaluatby rangesthere are intended gaps within the categoriesateat
left to thediscretion of the investigatoFhe optimal category range from 24071 192,
suboptimal range 180132, marginal range 12070 and poor isanked a60 and below.The
multihabitat assessment involved ranking nine parameters as exaped}

18



fair, or poor with a range of-RO for each, with a totabp score of 180.Thesenine parameters
aredocumenteditilizing the EPA Glide/Pool Prevalence Habitat Assessment Field Data Sheets
(PaDEP 2007. The specifics of thbabitatanaly®s are discussed iAppendixC of thisreport

Pebble Counts were conducted on the cross section of each stream (wetted area), generally in
close proximity to the individuals conducting the flow stu®reambed particisize

distributionis determined from a pebble cowtdnductedhroughoutthe selected stream reach.

The individual measuring the patrticles takestepreaclesdown without looking and measugre

the first particle touched along its indeterminate axis.s&particles were masured with an Al

Sci Field Sieve/Gravelometer and sand gauldgs modified Wolmarprocedurevas repeated,
making several trips back and forth across the strearmaigzag pattermntil 100 particles were
measured. The percentages are calculatedraptied in the office using a Microsoft Excel

spread sheefThe specifics of th€ebbleCountanalyses are discussedAppendix D of this

report

Stream discharge &volumeestimation There are threeequirad dimensiongor measurement
which arewidth, depth and velocityStream width and stream depth are measurements
equivalent to the cubical width and height and since streams are flowing, the cubical length
equivalent becomes a distance/time dimension (velo@aDEP 20®). The flow

measurements were conducted by stretching a tape measure across the skeezmituethe

width of the stream (wetted area). The stream isdnaded into sections allowing for a

minimum of ten measurement points. The average velociggsdedat each of the

measurement points. If the measurement points are less than two feet in depth, one reading is
taken at six tenths of the depth from the bottom. If the measurement point is greater than two
feet in depth, two readings are taken, ornsva tenths of the depth from the bottom and one at
eight tenths of the depth from the bottom. When measuring the average velocity, if no flow
registers on the meter it is recorded as a zero. The cross sectional area is calculated in the office
using the computer program GraphPBdsm The average velocity measurements are

multiplied by the cross sectional area to determine the volume of flow for each stream.

In order to maintain consistendie end of July anfugust wereselected for samplingo
continue the longerm flow data analysis of Monroe County streams. August tends to be the
period of lowest flowhasoptimd biological activity and streams are most vulnerable to
pollution at this time.

The Planning Commission Staff correlated thalfohata.
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Benthic Macroinvertebrates

An aquaticmacroinvertebrate refers to insects thatiange enough to be seen by the unaided
eye(beingvisible without a microscopeand thatlacks abackbonginvertebrate) These
organismdive at least part of their life cycles within or upon available substrates in a body of
water or water transport systerihe diversity and abundance of these organismstéized as

an indicator of the health of @tosystemthelocal biodiversityis a vital part of the trophic

cycle for aquatienhabitants The samples collected allow for a detailed gsial of the aquatic
communitycomposition These biologicahssessment tools sera® an indicator to measure the
extent to which anthropogenic stressors impair the capability of a stream to support a healthy
aguatic communityPaDEP 2008).

ThelCE protocolsused in the developmefar theriffle-run IBl were conducted from small first
through third order riffleun type streams, which totaled a drainage area of less than 50 square
miles. The second protocol typea multihabitat assesgntfor low-gradient streams, which
involved samplingof a varietyof habitat types. The difference between the two assessment
protocols involve samplingdifferenthabitatsfor macroinvertebrateollections andlifferent

habitat evaluations categorieShese bioassessments were employed to cumulatively evaluate
the ecdogical conditions of streams that are present within Monroe County.

Metric Calculations

The following are theiffle -run metrics used for thkenthicmacroinvertebrate analysis. Metrics

are the various counts, indexes, and ratios computed from the results of the subsamples as
described above. Different metrics convey different types of information about the
macroinvertebrate community. For exampéexa richness is an index of diversity and the
Hilsenhoff Biotic Index measures pollution tolerance. By using a set of metrics that measures
multiple aspects of the macroinvertebrate community, a complete picture of a community can be
attained. This enaltes the reader to understand the importance of measuring the relative stability
of the aquatic community.

The following is a list of metric calculationsilized during the 2008 study

FreestoneRiffle-Run (6 D Frame)

Modified B e ¢ k & s meltrin id @rojected tdeclinein assessment score when anthropogenic
stress to a stream ecosysterreasesthereforerepresentinghe loss of pollutiorsensitive taxa.

It should be noted thatithindex metric for this projectyhile similar in name ad concept,

di ffers slightly from the Becké6s Index used
biological condition of low gradient pogllide type streams.

Modi fi ed Be® c k 6(8x(humbeeoftaxa with pollution tolerance value pf-0
(2 x (number of taxa with pollution tolerance value of 1)) +
(1 x (number of taxa with pollution tolerance value of 2))
Modi fi ed Bec K6e$2x#m@dr#)=#+#t+8) =answer

22



EPT Taxa Richnesametric is a count of the number of taxa belonging to the orders
Ephemeroptera, Plecoptera, and Trichoptera (EPT) in-aaubplethat represents community
structure These orderare commonly referred to asayflies, stoneflies, and caddisflies,

respectrely. This metric is expected to decrease in value with increasing anthropogenic stress to
a stream ecosystem, reflecting the loss of taxa from these largely pe#iatisitive orders.

EPT Taxa Richness= number of taxa belonging to the insect orders Ephemeroptera, Plecoptera, Trichoptera
EPT Taxa Richness #(Ephemeroptera) # (Plecoptera) # (Trichoptera)

Total Taxa Richnesss a community structuneetric,which is a ount of taxa in the sub
sampe. Generally, this metric is expected to decrease with increasing anthropogenic stress to the
ecosystem, reflecting loss of taxa and increasing dominance of a few pollution tolerant taxa.

Total Taxa Richness= Total Number of Taxa

Shannon Diversity Indexis a taxonomicomposition metrithatmeasures taxonomic richness
and evenness of individuals across taxa of assutyple. This metric is expected to decrease in
values with increasing anthropogenic stress to a stream ecosystem

Rich
Shannon Diversity Index= - ¢ i( N) In (q/ N)
i=1
where,
n= the number of individuals in each taxa (relative abundance)

N = the total number of individuals
In = natural logarithm
Rich = the total taxa richness

Hilsenhoff Biotic Index is ataxonomic composition metrendis calculated as an average
pollution tolerance value weighted by the number of individuals of each taxa in tsarapke.
The Hilsenhoff Biotic Index generally increases with increasing etarsystress.

10
Hilsenhoff Biotic Index= B [ ( D)]/N n

i=0

where,
N i the number of individuals with pollution tolerance values of i

N = the total number of individuals

Percent Intolerant Individuals is ataxonomic composition metrighichis the percentage of
individuals with pollution tolerance values of five or less in asample and is expected to
decrease in value with increasing anthropogenic stress to a stream ecosystem.

5

Percentintolerant Individuals =(Z _n__ )/ N*100
indvPTVi
i=0

where,
N e the number of individuals with pollution tolerance values of i

N = the total number of individuals

23



Index Calculatiorriffle -run:

Through the combination of thegarious metrics noted abgw&andardization is needed. This
index is awayto integratedata that i<ollected from the above equatioriBhe sum of these
specific metric equations builds &, which then can be related to reflect the ecology &
impactsto the aquatic community being studied. Ofdhemetrics involved, the Hilsenhoff
Biotic Index (HBI) isthe only onepredicted to increase in value if the community is stressed.
The other five IBI metrics are predicted to decrease in value if the gaitys exposed to
increased stress. The index calculation and standardization is as follows.

Table 1L Metric Standardization Equations and Index calculation forssumpled sites.

Adjusted
Metric Standardized Observed | Standardized Standardized
Equation Metric Metric Score Metric Score
Value Maximum = 1.000
Modified Observed value / 39
Beckos
EPT Taxa Observed value / 23
Richness
Total Taxa Observed value / 35
Richness
Shannon Observed value /
Diversity Index| 2.90
Hilsenhoff (10- Observed
Biotic Index value) /(100 1.78)
Percent Observed value /
Intolerant 92.5
Individuals
Average of adjusted standardized core metric scores * 1BDScore

Aquatic Life Use Attainment Benchmarks

This multikmetric approach to analyzing ecosystem healtisésl tadetermire if a streams

attaining its designated use and has proper functioning. The following table depicts the aquatic
life use (ALU) IBI scoring benchmarksilized by DEP for assessment purposé&is

multimetric approach simplifies management decisiand,ispresented as a single index score
(PaDEP 20Q). Title 25, Chapter 93 of the Pennsylvania Code provides further information on
these uses.

Table 2. Aquatidife use (ALU) IBI scoring benchmarKer ICE assessment purposes.

Protected use IBI scoring benchmark

EV, HQ >80.0
CWF >630

TSF Supporting use
WWF
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