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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 Site Id
01 POCOCR20
02 POCOCR16
03 POCOCR17
04 SCOTCRO04
05 POCOCR18
06 BRODCR)1

Date

Time Sampled Desciption

9/2/09
0830

9/2/09
0915

9/2/09
0945

9/2/09
1030

9/2/09
1115

9/3/09
0915

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

Lat. 41A 0136 34.
Long. -7 5 A 0208'6

POCONO CREEK (Pocono)

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

Lat. 41 A 0®88'0

Long. -75 A 296 1

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

Lat. 41A 0836 02.

Long. -7 5 A 479'6 1

SCOTRUN CREEK (Pocono)
Approximately 100 yards upstream of bridge at
Crossings Factory Stores overflow parking lot
Lat. 41° @B 06.72"

Long. -75° 18'52.92"

POCONO CREEK (Stroud

Approximately 50 yards dowtream of bridge on
Shafers School House Road.

Lat. 40°59'27.34"

Long. -75° 15'17.76"

BRODHEAD CREEK (Barret)

Approxi mately 50 yards
Bridge, at intersection of S.R. 44& Mill Creek
Road.

Lat. 41° 09' 52.83"

Long. -75° 14' 26.89"

ups:



Site
Number
o7

08

09

10

11

12

13

Site ID
DEHOCRO05

DEHOCRO04

PARACRO08

BRODCR22

POCOCR14

REDRUO3

TOBYCR14

Date
Time Sampled

Description

9/3/09
1000

9/3/09
1030

9/3/09
1200

9/3/09
1230

9/4/09
0815

9/4/09
0930

9/4/09
1030

DEVILS HOLE CREEK (Paradise)
Approximately 75 wrds upstream of Lackawanna
Railroad.Adjacent to old hydroelectric dam.

Lat. 41°08' 26.53"

Long. -75° 19' 45.09"

DEVILS HOLE CREEK (Paradise)
Approximately 15 yards upstream of confluence
with Paradise Creek.

Lat. 41° 07'41.52"

Long. -75° 18' 29.64"

PARADISE CREEK (Stroud)

Approximately 150 yardapstream of confluence
with Brodhead Creek.

Lat. 41° 04' 01.55"

Long. -75°13'18.34"

BRODHEAD CREEK (Smithfield)
Immediatelyupstream of confluence with Paradise
Creek.

Lat. 41°03' 37.66"

Long. -75° 13' 14.07"

POCONO CREEK (Stroudsburg Borough
Approximately 50 yards upstream of confluence
with McMichael Creek.

Lat. 40° 58'49.29"

Long. -75° 11' 46.62"

RED RUN (Coolbaugh)

Approximately 100 yards upstream of Industrial
ParkDrive.

Lat. 41° 07'44.20"

Long. -75° 22'44.31"

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

Long. -75° 34' 58.94"



Site
Number
14

15

16

17

18

19

20

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

Lat. 41° 03'32.90"

Long. -75° 33' 11.35"

TUNKHANNOCK CREEK (Tunkhannock)
Immediately upstream of stone bridge on Hypsy

Lat. 41°01'51.78"
Long. -75° 26' 5965"

CHERRY CREEK (Stroud)
Approximately 15 yards upstream of confluence

Lat. 40°57 46.23"
Long. -75°12'01.88"

CHERRY CREEK (Stroud)
Fromintersecion of Middle Road &
BlakesleeRoad, approximately &ryards
north on Blakeslee Road.

Lat. 40° 5%'45.65"

Long. -75°14 09.78"

CHERRY CREEK (Stroud)
Approximately 15 yards downstream of
Kemmertown Bridge.

Lat. 40° %'13.01"

Long. -75°15 10.18"

SAMBO CREEK (Stroud)
Immediatelyupstream of stormwater disarge
pipe, behindWeis Markes.

Lat. 41° 01605.65"

Long. -75° 11604.06"

BRODHEAD CREEK (Stroud

Date
Site ID Time Sampled Description
TUNKCRO03 9/4/09
1115
TUNKCRO7 9/4/09
1200
Gap Road.
CHERCR14 9/8/09
0830
with Mountain Run.
CHERCRI15 9/8/09
0930
CHERCRO06 9/8/09
1000
SAMBCRO06 9/8/09
1100
BRODCR20 9/8/09
1115

Approximately350 yards downstream of the
Sambo Creek discharge.

Lat. 41° 00' @.94"

Long. -75° 11" 7.98"



Site Date

Number Site ID Time Sampled Description
21 BRODCR16 9/8/09 BRODHEAD CREEK (Smithfield)
1200 Approximatelyl75 yards upstreamf Sambo

Creek confluence.
Lat. 40° 59' 50.98"
Long. -75° 08' 31.21"

22 LEHIRIO1 9/9/09 LEHIGH RIVER (Tobyhanna)
0915 Approximately200 yardsupstream of Arrowhead
WWTP in Thornhurst.
Lat. 41° 10' 33.42"
Long -75° 35'01.46"

23 LEHIRI02 9/9/09 LEHIGH RIVER (Tobyhanna)
0930 Immedately downstream oArrowhead WWTP in
Thornhurst.

Lat. 40°10'21.00"
Long. -75°35'19.50

24 TROUCRO03 9/9/09 TROUT CREEK (Tobyhanna)
1000 Approximately 150 yards upstream of the Lehigh
River confluence
Lat. 41° 09 44.45"
Long. -75°35'50.99"

25 TOBYCRO1 9/9/09 TOBYHANNA CREEK (Coolbaugh)
1100 Approximately 75 yards downstream of S.R. 423
bridge, at east boundary of Warnertown and State
Game Lands 127.
Lat. 41°09'43.52"
Long. -75° 27'21.93"

26 BRODCRL3 9/9/09 BRODHEAD CREEK (Smithfield)
1200 Approximately D0yards ugtream of confluence
with Delaware River & DWGNRAMAoundary
Control Point
Lat. 40° 59 26.15"
Long. -75° 08 06.13"

27 BUCKCRO7 9/10/09 BUCKWHA CREEK
0900 (Lower Towamensing, Carbon Coupty
Approximately 250 yards upstream of
bridge off Lower Smith Gap Road.
Lat. 40°49'21.88"
Long. -75° 31' 23.25"

10



Site
Number
28

29

30

31

32

33

34

Site ID
BUCKCRO06

BUCKCRO1

BUCKCR®8

AQUACRI13

AQUACR11

BRODCR19

BRODCR17

Date

Time Sampled

Description

9/10/09
0945

9/10/09
1015

9/10/09
1045

9/10/09
1130

9/10/09
1230

9/15/09
0845

9/15/09
1015

11

BUCKWHA CREEK (Eldred)
Approximately 25 yards upstream of cardhce
with Chapple Creek.

Lat.  40° 50' 39.09"

Long. -75° 27' 48.01"

BUCKWHA CREEK (Eldred)
Approximately 200 yards downstream of stone
bridge in Kunkletown.

Lat. 40°50'50.37"

Long. -75° 27' 03.97"

BUCKWHA CREEK (Eldred)
Approximately350yardsupstream ofPrincess
Run

Lat.  40° %'59.65"

Long. -75° &' 19.56"

AQUASHICOLA CREEK (Ros3

Private property oftJpper Smih Gap Road,
approximately 0.5 miles downstream of Tittle
Road.

Lat. 40° 51628.26"

Long. -75°20640.50"

AQUASHICOLA CREEK (Ross)
Immediately upstream of bridge on Mt. Eaton
Road.

Lat. 40A 5
Long. -75A 1

20 27.95"
96 55. 27
BRODHEAD CREEK (East Stroudsbujg
Approximately100 yardsdownstream of
McMichael Creek confluence.

Lat.  40° 5951453

Long. -75°1160156"

BRODHEAD CREEK (East Stroudsburg)
Approximatelyl75yardsupstream oMcMichael
Creek confluence.

Lat. 40°59'21.20"

Long. -75° 11' 04.81"



Site
Number
35

36

37

38

Site ID
MCMICR34

BRODCRB

BRODCR21

MARSCR13

Date
Time Sampled

Description

9/15/09
0945

9/15/09
1045

9/15/®
1115

9/15/09
1215

12

MCMICHAEL CREEK (Stroudsburg)
Immediatelyupstream ofSTBG WWTP
discharge.

Lat. 40A 518'6 14.

Long. -75 A 2366 1

BRODHEAD CREEK (Smithfield)
Immediately upstream of confluence with
Marshalls Creek.

Lat. 40°595119"

Long. -75°08 31.73"

MARSHALLS CREEK (Middle Smithfield)
Immediatelyupstream oManwalaminkWWTP
discharge & downstream of confluence.

Lat. 40° 59 40.77

Long. -75°08 21.32'

MARSHALLS CREEK (Smithfield)
Approximately200 yards upstream of
confluence witBBrodhead CreekBehind
Minisink Bar & Hotel at intersection of River
Road & Post Office Road.

Lat. 40° 59' 55.47"

Long. -75° 08'22.73"



WINTER SAMPLIN G

39

40

41

42

43

44

CHERCRO6

SAMBCRO06

REDRUO3

TUNKCRO7

AQUACRI11

AQUACR13

11/12/09
0930

11/12/09
1000

11/12/09
1045

11/12/09
1115

11/22/09
1200

11/22/09
1230

13

CHERRY CREEK (Stroud)
Approximately 15 yards downstream of
Kemmertown Bridge.

Lat. 40°56' B.01"

Long. -75° 15'1018"

SAMBO CREEK (Stroud)
Immediatelyupstream of stormwater discharge
pipe behind Weis Markets

lat. 41A 016 05.65"
long. -75A 116 04.06

RED RUN (Coolbaugh)

Approximately 100 yards upstream of Industrial
ParkDrive.

Lat. 41°07'44.20"

Long. -75° 22'44.31"

TUNKHANNOCK CREEK (Tunkhannock)
Immediately upstream of stone bridge on Hypsy
Gap Road.

Lat. 41°01'51.78"

Long. -75° 26' 59.65"

AQUASHICOLA CREEK (Ross)
Immediately upstream of bridge on Mt. Eaton
Road.

Lat. 40 A 2B

Long. -75A 196 55. 27

AQUASHICOLA CREEK (Ross)

Private property oft)pper Smith Gap Road,
approximately 0.5 miles downstream of Tittle
Road.

Lat. 40° 516 8.26"

Long. -75°20040.50"
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METHODOLOGY

Thefollowing parametersvere utilizedin 2000.

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
O.R.P. HANNA Instrumerns- Multiparameter HI 9828

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

TEST METHOD REPORT LIMIT
Acidity SM182310B 5.00mg/1
Alkalinity SM 2320B 2.00mg/1
AmmoniaN QC10107-06-1-K 0.100mg/1
BOD-5 SM 5210B 2.00 mg/l
Calcium EPA 200.7 2.00 mg/I
Chloride EPA325.3 2.00mg/1
Fecal Coliform SM9222D 10cFuU/200 ml
Magnesium EPA 200.7 1.00 mg/I
Nitrate + Nitrite as N SM 4500FAUTO 0.050mg/I
Nitrate-N SM 4500FAUTO 0.050mg/1
Nitrite-N SM 4500BSPEC. 0.005 mg/1
Sulfate EPA 300 2.0 mg/l
Total Kjeldahl Nitrogen SM 4506NORGB 0.200 mg/I
Total Hardness SM 2340C 2.00mg/1
Total Dissolved Solids SM 2540C 25.0mg/1
Total Phosphorous SM 4500- PF 0.050mg/1
Total Suspended Solids  SM 2540D 2.00 mg/1
Total Organic Carbon SM 255310B 1.0mg/1

Thefollowing methodologiesvere utilizedin 2000:

Monroe Countymplementedwo progressivestreamevaluation survey the riffle-run and the
multihabitatprotocols which are conducted within a 100 meter stream redttese biological
screeningprotocols were modified from the United States Environmental Protection Agency
Rapid Bioassessmentd®ocols(RBPs), for asgssing stream macroinvertebratenmunities
(PADEP 20®). These biological screening protocols are specificddlsigneder stream type,
to provideintensive field surveyand waer quality assessment approaches

15



Theriffle-run Indexof Biological Integrity (Bl) applies to benthic macroinvertebrate samples
collected using &andheldb00-micron mestD-frame netwhich employed theemiquantitative
(PADEP-RBP)method applied for eacinstream Compieersive Evaluation (ICE) Staff
conducedsix kicks fromshallow, fast and slowiffle areaswithin a 100meter stream reach.
Each kickdisturbs approximately one square metanmediately upstream of the rfer
approximately one minutéo an approximate depth of 10 cm, as suatbsprermiis (PADEP

2009). The secondamplingprotocolis the multihabitat approador low gradient streams
which required 10 jabstilizing a500-micron mesiD-framenetdistributed between five
possible habitat typegCobble/Gravel Substrate; Snagydtse Particulate Organic Matter
(CPOM); Submerged Aquatic Vegetation (SAV); Sand/Fine SedinltADEP 200).

For the rifflerun dominated streameachsample is compositédto one container preserved

with 95% ethanol in the field and transportedhe contracted entomologist for enumeration and
identificationandplaced into a pan marked with 28 faguare inch grids. Debris from four

grids is randomly selected and extracted using agquare inch circular "cookie cutter," then
placed into ano#r identical empty pan. From this second pan, organisms are randomly selected
from the grids until a 200rganism sutsample (+/ 40 organisms) is obtained. Organisms in the
subsample 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 Hydracaaind all other macroinvertebrates

are identified to genus levePADEP 2009).

For low gradientiominated streamsaehsample is compositadto one container preserved
with 95% ethanol in the field and transported to the contracted entomologist foeratiomand
identification andplaced into a pan marked with 280  xrid® Debris from four gridss
randomly selected and extractaatil a 200organism sutsample (+ 20 %) is obtained.
Organisms in the sukample are identifiedccording to taxoomic groupings Midges are
identified to the family level of Chironomida&koundworms and proboscis worms alentified
to the phylumevel, flatwormsare identified to Phylum Turbellariaggmented wormsquatic
earthwormsandtubificids are identifid to ClassOligochaeta Water mites are identified as
Hydracarinaweevils to family, sand flies to family Ceratopogonidae, Decapoda,dpasia,
and Pelecypoda to family, aall other macroinvertebrates are identified to geleus! (PADEP
2007). The gecifics ofthe macroinvertebrate anatgsare discussed ippendix A ofthis
report

Precision Quantification

To quantify precisiomethodstwo of the biological samplesverereplicatedandcollectedby

the same investigator to minimize variabiligndcomplieswith thePAD E P @uality assurance
manualto verify identification work performed on macroinvertebratébe Field data sheets are
available for review ahe MCPC office.

16



Quality Assurance

Accuracywasdetermined through the use of time laboratory protocslithat required random
spiking of samples as peonsistency with the Quality Assurance Malrfar PADEP. Data
guality requirements were maintained in the figdbughouthe collectiors andduplicate water
samplesverecollectedfor chemical analysis at 3 sitead 1field blank sample A field blank
consists of 500 mis of deionized distilled watehich is opened in the fieland transported to
the laboratory to be processed as a regular saniple result of the field blanisilocated in
Table 8. Thiswasto determine and ensure data completetigssighquality assurance chexk
designed fotestinglaboratory analysis technique€alibration of field equipment was
performed daily.

During the field samplingvater samplewere collected at midepth and migthannel. hese
water samples wersgored incooles with ice packs in order to stabilizkee sampleand then

transported to ®sser Laboratories, which is EPA certified for analy3ise specifics of the

chemicalparmametersre discussemh Appendix B ofthis report

For a particular site, a habitat assessmastconducted within a 100 meter stream reach.
During the 200 study, two types dfabitat assessmemsreconductedo coincide with the
differentprotocds discussed previouslylhe riffle-run habitat assessment invotveanking
twelve parameters as excellent, good, fair, or poor with a range6ffor each.The twelve
parametersclude instream coveffish), epifaunal substrate, embeddedness, vigloepth
regime, channel alteration, sediment deposition, riffle frequency, channel flow status, conditions
of banks, bank vegetative protection, grazing or other disruptive pressudasparian
vegetative zone widthsA total habitat score is evaludtby rangesandthere are intended gaps
within the categories thatreleft to thediscretion of the investigatoThe optimal category
rangeis from 24071 192, suboptimal range 180132, marginal range 12070 and poor is
ranked a60 and below.The nultihabitat assessment involved ranking nine parameters as
excellent, good, fair, or poor with a range e2@for each, with a totabp score of 180.These
nine parameteraredocumenteditilizing the EPA Glide/Pool Prevalence Habitat Assessment
Field Data SheetéPADEP 2007. The specifics of thbabitatanalyss are discussed in
AppendixC of thisreport

Pebble Counts were conducted on the cross section of each stream (wetted area), generally in
close proximity to the individuals conducting thevil study. Streambed particlsize

distributionis determined from a pebble cowtnductedhroughoutthe selected stream reach.

The individual measuring the particles takestepreaclesdown without looking and measusre

the first particle touched alg its indeterminate axis. Téeparticles were measured with an Al

Sci Field Sieve/Gravelometer and sand gauldas modified pebblemethodwas repeated,

making several trips back and forth across the streamaigzag pattermuntil 100 particles were
measured. The percentages are calculated and graphed in the office using a Microsoft Excel
spread sheefThe specifics of th€ebbleCountanalyses are discusseddppendix D of this

report
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Stream discharge &svolumeestimation There are theerequiral 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 disen (velocityPADEP 20®). The flow

measurements were conducted by stretching a tape measure across the sketamituethe

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

minimum of ten measurement ptsn The average velocity isqordedat 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 depht, two readings are taken, one at two 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 alesased in the office
using the computer program GraphFagm The average velocity measurements are

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

In order to maintain consistencgamplingvas completed dung low flowto continue the long
term flow data analysis of Monroe County streafige endof summeittends to be the period of
lowest flow; optimd biological activity and streams are most vulnerable to pollution at this time.

The Planning Commission &t correlated the final data.

18



Appendix A:
Benthic Macroinvertebrates
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Benthic Macroinvertebrates

An aquaticmacroinvertebrate refers to insects thatlarge enough to be seen by the dedi
eye(beingvisible without a microscopend which lacks abackbonginvertebrate) These
organismdive at least part of their life cycles within or upon available substrates in a body of
water or water transport systeffhe diversity and abundanoéthese organisms are utilized as
an indicator of the health of @tosystemthelocal biodiversityis a vital part of the trophic

cycle for aquatiénhabitants The samples collected allow for a detailed gsial of the aquatic
communitycomposition These biological assessment tools sasan indicator to measure the
extent to which anthropogenic stressors impair the capability of a stream to support a healthy
aquatic communityPaDEP 20®).

The protocols used ithe developmerfor 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 varigy of habitat types. The difference between the two assessment
protocols involve samplingdifferentmicro-habitatsfor macroinvertebrateollections and

different habitat evaluatiocategories These bioassessments were employed to cumulatively
evaluatehe ecological conditions of streams that are present within Monroe County.

Metric Calculations

The following are theiffle -run metrics used for theenthicmacroinvertebrate analysis. Metrics
are the various counts, indexasd ratios computed frothe results of theubsamplesDuring

the spring of 2009, DEP revised the riffien metrics for their IBI. DEP recognized the
importance of attainment during different seasons throughout the year for thresholds and has
subsequently incorporated samgliseason as a factor for determining impairment. The new
seasonal sampling periods are Octoldday and April- September. All antlegradation
(redesignation) surveys must occur between October and Mbgther sampling can occur
yearround.

Diff erent metrics convey different types of information about the macroinvertebrate community.
For example, taxa richness is an index of diversity and the Hilsenhoff Biotic Index measures
pollution tolerance. By using a set of metrics that measures maspéscts of the
macroinvertebrate community, a complete picture of a community can be attihisenables

the reader to understand the importance of measuring the relative stability of the aquatic
community.

21



The following is a list of metric deulations uilized during the 209 study.

FreestoneRiffle-Run (6 D Frame)

Modified B e ¢ k 6 s (versiord3enxetric is projected tdeclinein assessment score when
anthropogenic stress to a stream ecosystereasesthereforerepresentinghe loss 6
pollution-sensitive taxalt should be noted thatithindex metric for this projectyhile similar in
name and concept, differs slightly from the
assessing biological condition of low gradient pgiade type streams.
Modi fi ed B=® c k 6(8x(humbeeoftaxa with pollution tolerance value of 0)) +

(2 x (number of taxa with pollution tolerance value of 1)) +

(1 x (number of taxa with pollution tolerance value of 2))
Mo di f i esdhdeB= (8 ¥)6 (2 x#) + (1 x#) = (#+#+#) =answer

EPT Taxa Richnessmetric is a count of the number of taxa belonging to the orders
Ephemeroptera, Plecoptera, and Trichoptera (EPT) in-aaublethat represents community
structure These ordrsare commonly referred to asayflies, stoneflies, and caddisflies,
respectively.This metric is expected to decrease in value with increasing anthropogenic stress to
a stream ecosystem, reflecting the loss of taxa from these largely pefiaheitive 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 acount of taxa in the sub
sample 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 Numbeof Taxa

Shannon Diversity Indexis a taxonomicomposition metrithatmeasures taxonomic richness
and evenness of individuals across taxa of assuple. This metric is expected to decrease in
values with increasing anthropogenic strtesa 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 omposition metri@andis 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 ecosystem stress.
Hilsenhoff Biotic Index = %EO [ﬂ i) /N n

dVPT Vi
i=0

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

N = the total number of individuals

22



PercentSensitivelndividuals is ataxonomic composition metrighichis the percentage of
individuals with pollution tolerance valuestbifeeor less in a susample and is expected to
decrease in value with increasing anthropogenic stress to a stream ecosystem.

3

Percent Intolerant Individuals = (¢ md'me) /' N*100
i=0

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

N = the total number of individuals

Index Calculatiorriffle -run:

Through the combination of these various metrics noted abtargardization is neededable

1 depicts the stadardization table with the associated standardized and adjusted metric scores
with the total producinghe IBI score This index is avayto integratedata that i<ollected from

the above equationd'he sum of these specific metric eqaas builds ariBl, which then can

be related to reflect the ecologgdimpacts to the aquatic community being studied. Of the six
metrics involved, the Hilsenhoff Biotic Index (HBI) is the only one predicted to increase in value
if the community is striesed. The other five IBI metrics are predicted to decrease in value if the
community is exposed to increased stress. The index calculation and standardization is as
follows.

Table 1 Metric Standardization Equations and Index calculation forssuyed sites.

Adjusted
Metric Standardized Observed | Standardized Standardized
Equation Metric Metric Score Metric Score
Value Maximum = 1.000
Modi f i e d| Observed value/
Index 33
EPT Taxa Observed value /
Richness 19
Total Taxa Observed value /
Richness 38
Shannon Diversity Observed value /
Index 2.86
Hilsenhoff Biotic | (10- Observed
Index value) / (10° 1.89)
Percent Intolerant| Observed value /
Individuals 84.5
Average of adjusted standardized core metric scores * 1BD Score

23



Aquatic Life Use Attainment Benchmarks

This multikmetric approach to analyzing ecosystem healtisésl tadetermireif a streams

attaining its designated use and has proper functioning. The followin@tdéfacts the aquatic
life use(ALU) IBI scoring benchmarkastilized by DEP forassessmeigurposes DEP
implements a mukiiered benchmark decision process for smaller wadeable freestoneurffle

streams in Pennsylvania that incorporates sampling season as a factor for deteupiaiicg
life use (ALU) attainment and impairment; this process is outlined in the didggiam (PaDEP

2009). Title 25, Chapter 93 of the Pennsylvania Code provides further information on these

uses.

Table 2 Aquatic life use (ALU) IBI scoring benchmarf® ICE assessment purposes.

IBI score > 63

YES NO

‘ sample collected October - May ‘

attaining
ALU

Bl score > 50 attaining

ALU

YES NO

impaired impaired
ALU ALU

Beck’s Index < 20 and % Sensitive Individuals < 20%
dominance of tolerant taxa or individuals

mayflies absent or stoneflies absent or caddisflies absent

OR

OR

NQ YES

attaining
ALU

impaired
ALU

Table 2 depicts the adjustadd standardizeflquaticLife Use (ALU) IBI scoring benchmarks

for ICE assessment purposesSor samples collected from smaller streams between October and
May, an IBI score > 63 results in ALattainment and an 1Bl score < 50 results in ALU

impairment; an IBI score between 50 and 63 requires further evaluation to determine ALU

impairmenti three guidelines maybeuset)( i f t he Beckos
Sensitive Individuals in #gnsubsample is < 20%, the ALU should be impaired without

compelling reason otherwise&)(if the sample is dominated by tolerant taxa or individuals, the

ndex

ALU should be impired without compelling reasatherwise; or 3) if mayflies, stoneflies or

caddisfies are absent from the sshmple the ALU should be impaireBor samples collected

SCOT €

between June and September from smaller streams, an IBI score > 50 results in ALU attainment
and an IBI score < 40 results in ALU impairment; an IBI score between 48Camdjuires
further evaluation to determine ALU impairment, guided by the same three guidelines outlined
above for October to May samples scoring betwee@3%0
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Multihabitat - Low Gradient (10 D Frame)

EPT Taxa Richness Refer to riffle/run definition
Total Taxa Richness- Refer to riffle/run definition.

Modi fi ed B @asois- Thisnsdagohution weighted taxa richness meastirat is

based orthe Hilsenhoff Biotic Index Scorelti s a modi fi ed Beckds | ndex
aHilsenhoffscore of 0 or 1 two points attllsenhoffscores of 2, 3, or 4 are given 1 poiithis
metricdi f fers slightly from t hrenpBtecolkodassedsiigd e X U S e ¢

biological condition of freestone type streams.

Shannon Diversty Index - Refer to riffle/run definition.

TaxaRich
=-E (R)n(p/P)
i=1

where,
p.= the # of individuals in each taxa (relative abundance)
P = the total # of individuals
In = natural logarithm
TaxaRich = the total # of taxa

#Caddisfly Taxa - Total number ofCaddisflies (Trichoptera) in the sisample
#Mayfly Taxa - Total number oMayflies (Ephemeroptera) in the ssample

Index Calculatiommultihabitat:

Through the combination of the various metrics natieolve normalizdion is needed. This

index is a way to integrate data that is collected from the above equakeaiis. 3 depicts the
standardization table with the associated normalized and adjusted metric scothe tuital
generang anlBIl score. The sum of thesspecific metric equations builds 1, which then

can be related to reflect the ecology & impacts to the aquatic community being studied. Of the
six metricsutilized, all arepredicted tadecrease in valug the community is stressed.he
normalizedscores above 100 are adjusted to a score of 1D®e index calculation and
normalizationis as follows

Table 3. Normalization of Metric and Total Biological Score Calculation.

. . . . Adjusted Metric
Metric Standardized Equation Observed | Normalized Score

Value Metric Score | Maximum = 100

EPT (Observed value / 17) x 100
Taxa Richness | (Observed value / 31) x 10(
Beck4 (Observed value / 22) x 10(

Shannon Diversity (Observed value /2.43) x 10

% Caddisfly Taxa| (Observed value /11) x 10(

% Mayfly Taxa (Observed value / 6) x 100

Total Biological Score
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Aquatic Life Use Attainment Benchmarks

The following table4 depicts the aquatic life use (ALU) IBI scoring benchmarks utilized by DEP
for assessment purposes. This multimetric apprsanplifies management decisions, being
presented as a single index sc@aDEP 200Q). If the total benchmark score of 55 is not
reached, then the stream reach is not attaininthtesholdfor aquatic life Title 25, Chapter 93

of the Pennsylvania Ce provides further information on these uses.

Table 4. AquaticLife Use (ALU) IBI scoring benchmarker multihabitatassessmest

Multihabitat ALU Benchmark
55

The followingsummariesare presented in tleequencéhey were sampledTheydepid the
macroinvertebrate community per sgpecificallygenus level taxonomyyaterpollution
tolerances (0 intolerant to 10 tolergntpphic code and the statistics that comprise the total
standardized biological scor@hetrophic code is a generalssification systepwhich is based
on what type of feeding mechanishe macroinvertebratgtilized or how the food iacquired
Thesecategories are presented to facilitatedbscriptions orhe following pagesSC -
Scrapers graze or scrape matal$from mineral and organic substrat&i - Shredders chew
on plant and some animal materiaieakng it downinto smaller particlegeedingdirectly on
living vascular hydrophytes, or gouge decomposing wood submerged in stams
Collector/Gatherers: feed primarily on fine pieces of decomposing particulate organic matter
(< 1 mm diameterjleposited in streamBC - Filterer/ Collector: remove particulate matter
from suspensionPR - Predators: Organisms that feed on animal tissue by either emgudfr
piercing and sucking body contemtisprey (Merritt & Cummins 1984)
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Monroe County Macroinvertebrate Taxa Summary

Pocono Creek
(Latitude: 41° 03' 34.13" Longitude: -75° 22' 02.05")

Station ID:
Method:

09/02/2009-0836POCOCR20
6-DFrame Composite, 200 subsample

Location: Approximately 15 yards downstream of confluence with Wolf Swamp Run.
Modified Beck's Index: 22 Total Taxa: 19 EPT Taxa Richness: 10
Shannon Diversity: 2.35 Hilsenhoff Biotic Index: 2.42 Percent Sensitive Individuals: 57.89%
Taxa Number | Tolerance Trophic Number | Tolerance Trophic
Code Code
Coleoptera Genus 1 4 sc Plecoptera  Genus 1 P PR
Optioservus Diploperla
Genus Genus
Stenelmis 1 5 SC Paragnetina 2 1 PR
Diptera Far_mly ) 13 6 cG Genus 3 0 SH
Chironomidae Pteronarcys
Genu_s 1 6 PR Genus 23 0 PR
Bezzia Sweltsa
Genus Trichoptera  Genus
Hexatoma 10 2 PR Brachycentrus K 1 FC
Genus Genus
Simulium 10 6 FC Ceratopsyche 25 5 FC
Ephemeroptera Genus 18 6 cG Genus 5 6 FC
Baetis Cheumatopsyche
Genus Genus
Paraleptophlebia 2 1 CG Dolophilodes 49 0 FC
Genus Genus
Stenonema L 3 SC Rhyacophila 9 1 PR
Plecoptera Genus 4 0 PR
Acroneuria
Metric Standardization Equations
Metric Standardization Observed Metric Standardized Metric Adjusted Standardized
Equation Value Score Metric Score
Maximum = 1.000
Modified Beck's Index Observed value / 38 22 0.579 0.579
EPT Taxa Richness Observed value / 19 10 0.526 0.526
Total Taxa Richness Observed value / 33 19 0.576 0576
Shannon Diversity Index Observed value / 2.86 2.35 0.822 0.822
Hilsenhoff Biotic Index (10- Observed value) /
(10- 1.89) 2.42 0.935 0.935
Percent Sensitive Individuals| Observed value / 84.5 57.89 0.685 0.685
Average of adjusted standardized corenetric scores = IBI Score 68.717
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Station ID:
Method:
Location:

Modified Beck's Index: 27

Monroe County Macroinvertebrate Taxa Summary

Pocono Creek
(Latitude: 41° 03' 05.86" Longitude: -75° 20' 15.94")

09/02/2009-0915POCOCR16
6-DFrame Composite, 200 subsapie
Approximately 200 yards south of Mountain View Village & 10 yards downstream of

confluence with Coolmoor Creek.

Total Taxa: 23

EPT Taxa Richness: 13

Shannon Diversity: 2.27 Hilsenhoff Biotic Index: 3.61 PercentSensitive Individuals: 60.87%
Taxa Number | Tolerance | 'roPhic Number | Tolerance | 1/2PhiC
Code Code
Basommatophora Family Plecoptera Genus
Planorbidae ! 6 ce Leuctra ! 0 SH
Diptera Famlly _ 16 6 cG Genus _ 1 1 PR
Chironomidae Paragnetina
Genus Genus
Hexabma 6 2 PR Pteronarcys 3 0 SH
Ephemeroptera Genus 3 4 sC Genus 7 0 PR
Acentrella Sweltsa
Genus Trichoptera ~ Genus
Baetis 54 6 CG Brachycentrus 3 1 FC
Genus Genus
Diphetor 3 6 cG Ceratopsyche 42 5 FC
Genus Genus
Ephemerella 2 L SC Cheumatopsyche 3 6 FC
Genus Genus
Stenonema 1 3 SC Dolophilodes 39 0 FC
Megaloptera G_enus_ 1 2 PR Genus 3 5 FC
Nigronia Hydropsyche
Plecoptera Genus 1 0 PR Genus 5 1 PR
Acroneuria Rhyacophila
Genus Veneroida Genus
Agnetina 3 2 PR Pisidium 1 8 FC
Genus 1 2 PR
Diploperla
Metric Standardization Equations
Metric Standardization Observed Metric Standardized Metric Adjusted Standardized
Equation Value Score Metric Score
Maximum = 1.000
Modified Beck's Index Observed value / 38 27 0.711 0.711
EPT Taxa Richness Observed value / 19 13 0.684 0.684
Total Taxa Richness Observed value / 33 23 0.697 0.697
Shannon Diversity Index Observed value / 2.86 2.27 0.794 0.794
Hilsenhoff Biotic Index (10- Observed value) /
(10- 1.89) 3.61 0.788 0.788
Percent Sensitive Individuals| Observed value / 84.5 60.87 0.72 0.72
Average of adjusted standardized core metric scores = IBI Score 73.233
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