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STREAM SAMPLING STATIONS  
 

The following information is organized according to sampling order and has been included to 

facilitate the use of the appendices. 

 

  Site                                Date 

Number         Site Id       Time Sampled Description 

    01   POCOCR20  9/2/09   POCONO CREEK (Pocono)  
      0830                Approximately 15 yards downstream of   

       confluence with Wolf Swamp Run.  
   Lat.   41Á 03ô 34.13" 

       Long.  -75Á 22ô 02.05"  

 

    02  POCOCR16   9/2/09  POCONO CREEK  (Pocono) 

                                                         0915 Approximately 200 yards south of Mountain View 

Village & 10 yards downstream of confluence 

with Coolmoor Creek.  

   Lat.   41Á 03ô 05.86" 

Long.  -75Á 20ô 15.94" 

 

    03   POCOCR17   9/2/09  POCONO CREEK (Pocono) 

                                                                     0945 Approximately 50 yards downstream of Sullivan 

Trail bridge. 

   Lat.   41Á 03ô 02.80" 

Long.  -75Á 19ô 14.76" 

 

    04                 SCOTCR04 9/2/09  SCOTRUN CREEK  (Pocono) 

 1030 Approximately 100 yards upstream of bridge at 

Crossings Factory Stores overflow parking lot. 

Lat.   41° 03' 06.72" 

Long.  -75° 18' 52.92" 

 

    05  POCOCR18      9/2/09  POCONO CREEK  (Stroud) 

    1115 Approximately 50 yards downstream of bridge on 

Shafers School House Road. 

       Lat.  40° 59' 27.34" 

 Long. -75° 15' 17.76" 

 

    06  BRODCR01          9/3/09  BRODHEAD CREEK  (Barrett) 

      0915  Approximately 50 yards upstream of Brinkerôs  

       Bridge, at intersection of S.R. 447 & Mill Creek  

       Road. 
Lat.   41° 09' 52.83" 

Long.  -75° 14' 26.89" 
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  Site                               Date 

Number         Site ID      Time Sampled Description 

   07  DEHOCR05  9/3/09  DEVILS HOLE CREEK  (Paradise) 

 1000 Approximately 75 yards upstream of Lackawanna 

Railroad. Adjacent to old hydroelectric dam.  

Lat.   41° 08' 26.53" 

Long.  -75° 19' 45.09" 

 

   08  DEHOCR04    9/3/09  DEVILS HOLE CREEK  (Paradise) 

 1030 Approximately 15 yards upstream of confluence 

with Paradise Creek. 

Lat.   41° 07' 41.52" 

Long.  -75° 18' 29.64" 

 

   09  PARACR08  9/3/09  PARADISE CREEK (Stroud) 

  1200 Approximately 150 yards upstream of confluence 

with Brodhead Creek. 
Lat.    41° 04' 01.55" 

Long.   -75° 13' 18.34" 

 

   10   BRODCR22         9/3/09  BRODHEAD CREEK  (Smithfield) 

 1230 Immediately upstream of confluence with Paradise 

Creek. 

Lat.   41° 03' 37.66" 

Long.  -75° 13' 14.07" 41° 03' 37.66" Longitude: 

-75° 13' 14.07") 
   11  POCOCR14           9/4/09   POCONO CREEK (Stroudsburg Borough) 

                                        0815               Approximately 50 yards upstream of confluence  

                                                                    with McMichael Creek. 

Lat.   40° 58' 49.29" 

Long.  -75° 11' 46.62" 

 

   12  REDRU03          9/4/09  RED RUN (Coolbaugh) 

 0930 Approximately 100 yards upstream of Industrial 

Park Drive.  
Lat.  41° 07' 44.20" 

Long.  -75° 22' 44.31" 

   

   13  TOBYCR14   9/4/09  TOBYHANNA CREEK  (Tobyhanna) 

1030 Immediately upstream of S.R. 115 bridge. 

Lat.  41° 04' 58.19" 

Long.  -75° 34' 58.94" 
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   Site                               Date 

Number         Site ID      Time Sampled Description 

   14  TUNKCR03        9/4/09  TUNKHANNOCK CREEK (Tunkhannock) 

      1115  Approximately 100 yards upstream of S.R. 115,  

         near Intersection with S.R. 903.  
Lat.  41° 03' 32.90" 

Long.  -75° 33' 11.35" 

 

   15   TUNKCR07        9/4/09  TUNKHANNOCK CREEK (Tunkhannock) 

       1200   Immediately upstream of stone bridge on Hypsy  

        Gap Road.  
Lat.  41° 01' 51.78" 

Long.  -75° 26' 59.65" 

 

   16  CHERCR14        9/8/09  CHERRY CREEK  (Stroud) 

  0830 Approximately 15 yards upstream of confluence 

with Mountain Run.  

Lat.  40° 57' 46.23" 

Long.  -75° 12' 01.88" 

 

   17  CHERCR15        9/8/09  CHERRY CREEK  (Stroud) 

                                                            0930 From intersection of Middle Road & 

Blakeslee Road, approximately 275 yards 

north on Blakeslee Road. 

Lat.  40° 56' 45.65" 

Long.  -75° 14' 09.78" 

 

   18   CHERCR06        9/8/09  CHERRY CREEK  (Stroud) 

                                                            1000 Approximately 15 yards downstream of 

Kemmertown Bridge. 
Lat.  40° 56' 13.01" 

Long.  -75° 15' 10.18" 

 

   19                  SAMBCR06   9/8/09  SAMBO CREEK (Stroud) 

  1100  Immediately upstream of stormwater discharge 

pipe, behind Weis Markets. 

   Lat.   41° 01ô 05.65" 

Long.  -75° 11ô 04.06" 

 

   20   BRODCR20         9/8/09  BRODHEAD CREEK  (Stroud) 

  1115 Approximately 350 yards downstream of the 

Sambo Creek discharge. 
Lat.   41° 00' 07.94" 

Long.  -75° 11' 27.98" 
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  Site                               Date 

Number         Site ID      Time Sampled Description 

   21  BRODCR16          9/8/09  BRODHEAD CREEK  (Smithfield) 

 1200 Approximately 175 yards upstream of Sambo 

Creek confluence. 

Lat.   40° 59' 50.98" 

Long.  -75° 08' 31.21" 

  

   22  LEHIRI01    9/9/09  LEHIGH RIVER  (Tobyhanna) 

 0915 Approximately 200 yards upstream of Arrowhead 

WWTP in Thornhurst.   
Lat.  41° 10' 33.42" 

Long -75° 35' 01.46" 

   

   23  LEHIRI02    9/9/09  LEHIGH RIVER  (Tobyhanna) 

 0930 Immediately downstream of Arrowhead WWTP in 

Thornhurst.   
Lat.  40° 10' 21.00" 

Long. -75° 35' 19.50" 

  

   24  TROUCR03    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  TOBYCR01           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  BRODCR13         9/9/09  BRODHEAD CREEK  (Smithfield) 

 1200 Approximately 200 yards upstream of confluence 

with Delaware River & DWGNRA Boundary 

Control Point. 
Lat.   40° 59' 26.15" 

Long.  -75° 08' 06.13"  

   

   27                 BUCKCR07  9/10/09 BUCKWHA CREEK   

      0900   (Lower Towamensing, Carbon County)  
      Approximately 250 yards upstream of  

                            bridge off Lower Smith Gap Road.                                                 
Lat.   40° 49' 21.88" 

Long.  -75° 31' 23.25" 
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   Site                               Date 

Number         Site ID      Time Sampled Description 

   28                  BUCKCR06  9/10/09 BUCKWHA CREEK  (Eldred) 

                                                           0945 Approximately 25 yards upstream of confluence 

with Chapple Creek. 
Lat.   40° 50' 39.09" 

Long.  -75° 27' 48.01" 
 

   29   BUCKCR01  9/10/09 BUCKWHA CREEK  (Eldred)  

                                                           1015 Approximately 200 yards downstream of stone 

bridge in Kunkletown. 
Lat.   40° 50' 50.37" 

Long.  -75° 27' 03.97" 

 

   30   BUCKCR08  9/10/09 BUCKWHA CREEK  (Eldred)  

                                                           1045 Approximately 350 yards upstream of Princess 

Run. 
Lat.   40° 50' 59.65" 

Long.  -75° 26' 19.56" 

   

   31  AQUACR13       9/10/09 AQUASHICOLA  CREEK  (Ross) 

                                                         1130 Private property off Upper Smith Gap Road, 

approximately 0.5 miles downstream of Tittle 

Road. 
   Lat.   40° 51ô 28.26" 

Long.  -75° 20ô 40.50" 

     

   32  AQUACR11       9/10/09 AQUASHICOLA CREEK  (Ross) 

 1230   Immediately upstream of bridge on Mt. Eaton  

  Road.  
   Lat.   40Á 52ô 27.95" 

Long.  -75Á 19ô 55.27" 

 

   33   BRODCR19   9/15/09 BRODHEAD CREEK  (East Stroudsburg) 

                                                                     0845 Approximately 100 yards downstream of 

McMichael Creek confluence. 

   Lat.   40° 59ô 14.53" 

Long.  -75° 11ô 01.56" 

 

   34  BRODCR17  9/15/09 BRODHEAD CREEK  (East Stroudsburg) 

                                                                     1015 Approximately 175 yards upstream of McMichael 

Creek confluence. 

Lat.   40° 59' 21.20" 

Long.  -75° 11' 04.81" 
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 Site                               Date 

Number         Site ID      Time Sampled Description 

   35                 MCMICR34   9/15/09 MCMICHAEL  CREEK  (Stroudsburg) 

                                                                      0945 Immediately upstream of STBG WWTP 

discharge. 

   Lat.   40Á 59ô 14.16" 

Long.  -75Á 11ô 12.36" 

 

   36                 BRODCR18  9/15/09 BRODHEAD CREEK  (Smithfield) 

                                                                     1045 Immediately upstream of confluence with 

Marshalls Creek.  

Lat.   40° 59' 51.19" 

Long.  -75° 08' 31.73" 
 

 37  BRODCR21            9/15/09 MARSHALLS CREEK  (Middle Smithfield)

        1115  Immediately upstream of Manwalamink WWTP 

         discharge & downstream of confluence. 
Lat.       40° 59' 40.77" 

Long.   -75° 08' 21.32" 

 

   38  MARSCR13            9/15/09 MARSHALLS CREEK (Smithfield)  

        1215   Approximately 200 yards upstream of  

confluence with Brodhead Creek. Behind 

Minisink Bar & Hotel at intersection of River 

Road & Post Office Road. 
         Lat.       40° 59' 55.47" 

Long.   -75° 08' 22.73" 
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WINTER SAMPLIN G ----------------------------------------------------------------------------------------- 

   

 

 

 

   39  CHERCR06        11/12/09 CHERRY CREEK  (Stroud) 

                                                            0930 Approximately 15 yards downstream of 

Kemmertown Bridge. 
Lat.  40° 56' 13.01" 

Long.  -75° 15' 10.18" 

 

   40                 SAMBCR06   11/12/09 SAMBO CREEK (Stroud) 

  1000  Immediately upstream of stormwater discharge 

pipe, behind Weis Markets. 

   Lat.   41Á 01ô 05.65" 

Long.  -75Á 11ô 04.06" 

  

   41             REDRU03          11/12/09 RED RUN (Coolbaugh) 

  1045 Approximately 100 yards upstream of Industrial 

Park Drive.  
Lat.  41° 07' 44.20" 

Long.  -75° 22' 44.31" 
 

   42             TUNKCR07        11/12/09 TUNKHANNOCK CREEK (Tunkhannock) 

        1115   Immediately upstream of stone bridge on Hypsy  

        Gap Road.  
Lat.  41° 01' 51.78" 

Long.  -75° 26' 59.65" 
 

   43  AQUACR11       11/12/09 AQUASHICOLA CREEK  (Ross) 

  1200   Immediately upstream of bridge on Mt. Eaton  

  Road.  
   Lat.   40Á 52ô 27.95" 

Long.  -75Á 19ô 55.27" 

 

   44  AQUACR13       11/12/09 AQUASHICOLA CREEK  (Ross) 

                                                          1230 Private property off Upper Smith Gap Road, 

approximately 0.5 miles downstream of Tittle 

Road.   
   Lat.   40° 51ô 28.26" 

Long.  -75° 20ô 40.50" 
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METHODOLOGY  
 

 

The following parameters were utilized in 2009. 

 

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

 

Volume Flow  Flow Mate, Global Water Flow 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 Instruments- Multiparameter HI 9828 

 

The following is a list of test parameter methodologies and detection limits which were utilized 

by Prosser Laboratories in the analysis of the stream samples. 

 

TEST               METHOD          REPORT LIMIT  

 Acidity   SM18 2310B   5.00 mg/1 

Alkalinity    SM 2320B    2.00 mg/1 

Ammonia-N   QC10-107-06-1-K  0.100 mg/1 

BOD-5                                     SM 5210B   2.00 mg/l 

Calcium                                   EPA 200.7                              2.00 mg/l 

Chloride               EPA 325.3   2.00 mg/1 

Fecal Coliform   SM 9222D   10 CFU/100 ml 

Magnesium                              EPA 200.7                              1.00 mg/l 

Nitrate + Nitrite as N   SM 4500F AUTO  0.050 mg/l 

Nitrate-N     SM 4500F AUTO  0.050 mg/1 

Nitrite-N    SM 4500B SPEC.  0.005 mg/1 

Sulfate                                      EPA 300                                 2.0 mg/l 

Total Kjeldahl Nitrogen           SM 4500-NORG-B 0.200 mg/l 

Total Hardness   SM 2340C   2.00 mg/1 

Total Dissolved Solids  SM 2540C   25.0 mg/1 

Total Phosphorous   SM 4500 - PF   0.050 mg/1 

Total Suspended Solids  SM 2540D   2.00 mg/1 

 Total Organic Carbon   SM 25-5310B   1.0 mg/1 

  

 

The following methodologies were utilized in 2009: 

 

Monroe County implemented two progressive stream evaluation surveys, the riffle-run and the 

multihabitat protocols, which are conducted within a 100 meter stream reach.  These biological 

screening protocols were modified from the United States Environmental Protection Agency 

Rapid Bioassessment Protocols (RBPs), for assessing stream macroinvertebrate communities 

(PADEP 2009).  These biological screening protocols are specifically designed per stream type, 

to provide intensive field surveys and water quality assessment approaches.   
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The riffle -run Index of Biological Integrity (IBI) applies to benthic macroinvertebrate samples 

collected using a handheld 500-micron mesh D-frame net, which employed the semi-quantitative 

(PADEP-RBP) method, applied for each Instream Comprehensive Evaluation (ICE).  Staff 

conducted six kicks from shallow, fast and slow riffle areas within a 100-meter stream reach.  

Each kick disturbs approximately one square meter, immediately upstream of the net for 

approximately one minute, to an approximate depth of 10 cm, as substrate permits (PADEP 

2009).  The second sampling protocol is the multihabitat approach for low gradient streams, 

which required 10 jabs utilizing a 500-micron mesh D-frame net distributed between five 

possible habitat types: (Cobble/Gravel Substrate; Snag; Coarse Particulate Organic Matter 

(CPOM); Submerged Aquatic Vegetation (SAV); Sand/Fine Sediment) (PADEP 2007).   

 

For the riffle-run dominated streams, each sample is composited into one container preserved 

with 95% ethanol in the field and transported to the contracted entomologist for enumeration and 

identification and placed into a pan marked with 28 four square inch grids.  Debris from four 

grids is randomly selected and extracted using a four-square inch circular "cookie cutter," then 

placed into another identical empty pan.  From this second pan, organisms are randomly selected 

from the grids until a 200-organism sub-sample (+/- 40 organisms) is obtained.  Organisms in the 

sub-sample are identified according to taxonomic groupings and enumerated.  Midges 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 other macroinvertebrates 

are identified to genus level (PADEP 2009). 

 

For low gradient dominated streams, each sample is composited into one container preserved 

with 95% ethanol in the field and transported to the contracted entomologist for enumeration and 

identification and placed into a pan marked with 28 2ò x 2ò grids.  Debris from four grids is 

randomly selected and extracted until a 200-organism sub-sample (+/- 20 %) is obtained.  

Organisms in the sub-sample are identified according to taxonomic groupings.  Midges are 

identified to the family level of Chironomidae.  Roundworms and proboscis worms are identified 

to the phylum level; flatworms are identified to Phylum Turbellaria; segmented worms, aquatic 

earthworms and tubificids are identified to Class Oligochaeta.  Water mites are identified as 

Hydracarina, weevils to family, sand flies to family Ceratopogonidae, Decapoda, Gastropoda, 

and Pelecypoda to family, and all other macroinvertebrates are identified to genus level (PADEP 

2007).  The specifics of the macroinvertebrate analyses are discussed in Appendix A of this 

report.    

 

Precision Quantification 

To quantify precision methods, two of the biological samples were replicated and collected by 

the same investigator to minimize variability, and complies with the PADEPôs quality assurance 

manual to verify identification work performed on macroinvertebrates.  The Field data sheets are 

available for review at the MCPC office. 
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Quality Assurance 

Accuracy was determined through the use of routine laboratory protocols that required random 

spiking of samples as per consistency with the Quality Assurance Manual for PADEP.  Data 

quality requirements were maintained in the field throughout the collections and duplicate water 

samples were collected for chemical analysis at 3 sites and 1 field blank sample.  A field blank 

consists of 500 mls of deionized distilled water, which is opened in the field and transported to 

the laboratory to be processed as a regular sample.  The result of the field blank is located in 

Table 8.  This was to determine and ensure data completeness through quality assurance checks 

designed for testing laboratory analysis techniques.  Calibration of field equipment was 

performed daily.   

 

During the field sampling, water samples were collected at mid-depth and mid-channel.  These 

water samples were stored in coolers with ice packs in order to stabilize the samples and then 

transported to Prosser Laboratories, which is EPA certified for analysis.  The specifics of the 

chemical parameters are discussed in Appendix B of this report.   

 

For a particular site, a habitat assessment was conducted within a 100 meter stream reach.  

During the 2009 study, two types of habitat assessments were conducted to coincide with the 

different protocols discussed previously.  The riffle-run habitat assessment involved ranking 

twelve parameters as excellent, good, fair, or poor with a range of 0-20 for each.  The twelve 

parameters include: instream cover (fish), epifaunal substrate, embeddedness, velocity/depth 

regime, channel alteration, sediment deposition, riffle frequency, channel flow status, conditions 

of banks, bank vegetative protection, grazing or other disruptive pressures, and riparian 

vegetative zone widths.  A total habitat score is evaluated by ranges and there are intended gaps 

within the categories that are left to the discretion of the investigator.  The optimal category 

range is from 240 ï 192, suboptimal range 180 ï 132, marginal range 120 ï 70 and poor is 

ranked at 60 and below.  The multihabitat assessment involved ranking nine parameters as 

excellent, good, fair, or poor with a range of 0-20 for each, with a total top score of 180.  These 

nine parameters are documented utilizing the EPA Glide/Pool Prevalence Habitat Assessment 

Field Data Sheets (PADEP 2007).  The specifics of the habitat analyses are discussed in 

Appendix C of this report.   

 

Pebble Counts were conducted on the cross section of each stream (wetted area), generally in 

close proximity to the individuals conducting the flow study.  Streambed particle-size 

distribution is determined from a pebble count conducted throughout the selected stream reach.  

The individual measuring the particles takes a step, reaches down without looking and measures 

the first particle touched along its indeterminate axis.  These particles were measured with an Al-

Sci Field Sieve/Gravelometer and sand gauge.  This modified pebble method was repeated, 

making several trips back and forth across the stream in a zigzag pattern until 100 particles were 

measured.  The percentages are calculated and graphed in the office using a Microsoft Excel 

spread sheet.  The specifics of the Pebble Count analyses are discussed in Appendix D of this 

report.   
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Stream discharge is a volume estimation.  There are three required dimensions for measurement 

which are width, depth and velocity.  Stream 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 (velocity) (PADEP 2009).  The flow 

measurements were conducted by stretching a tape measure across the stream to determine the 

width of the stream (wetted area).  The stream is then divided into sections allowing for a 

minimum of ten measurement points.  The average velocity is recorded at 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, 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 area is calculated in the office 

using the computer program GraphPad Prism.  The average velocity measurements are 

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

 

In order to maintain consistency, sampling was completed during low flow to continue the long-

term flow data analysis of Monroe County streams. The end of summer tends to be the period of 

lowest flow, optimal biological activity and streams are most vulnerable to pollution at this time.   

 

The Planning Commission Staff correlated the final data. 
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Benthic Macroinvertebrates 
 

An aquatic macroinvertebrate refers to insects that are large enough to be seen by the unaided 

eye (being visible without a microscope) and which lacks a backbone (invertebrate).  These 

organisms live at least part of their life cycles within or upon available substrates in a body of 

water or water transport system.  The diversity and abundance of these organisms are utilized as 

an indicator of the health of an ecosystem; the local biodiversity is a vital part of the trophic 

cycle for aquatic inhabitants.  The samples collected allow for a detailed analysis of the aquatic 

community composition.  These biological assessment tools serve as an indicator to measure the 

extent to which anthropogenic stressors impair the capability of a stream to support a healthy 

aquatic community (PaDEP 2009). 

 

The protocols used in the development for the riffle-run IBI were conducted from small first 

through third order riffle-run type streams, which totaled a drainage area of less than 50 square 

miles.  The second protocol type is a multihabitat assessment for low-gradient streams, which 

involved sampling of a variety of habitat types.  The difference between the two assessment 

protocols involved sampling different micro-habitats for macroinvertebrate collections and 

different habitat evaluation categories.  These bioassessments were employed to cumulatively 

evaluate the ecological conditions of streams that are present within Monroe County.   

 

Metric Calculations 
 

The following are the riffle-run metrics used for the benthic macroinvertebrate analysis.  Metrics 

are the various counts, indexes and ratios computed from the results of the subsamples.  During 

the spring of 2009, DEP revised the riffle-run metrics for their IBI.  DEP recognized the 

importance of attainment during different seasons throughout the year for thresholds and has 

subsequently incorporated sampling season as a factor for determining impairment.  The new 

seasonal sampling periods are October - May and April - September.  All anti-degradation 

(redesignation) surveys must occur between October and May - all other sampling can occur 

year-round.   
 

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 multiple aspects of the 

macroinvertebrate community, a complete picture of a community can be attained.  This enables 

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

community.   
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The following is a list of metric calculations utilized during the 2009 study: 

 

Freestone Riffle-Run (6 D Frame): 

 

Modified Beckôs Index (version 3) metric is projected to decline in assessment score when 

anthropogenic stress to a stream ecosystem increases, therefore representing the loss of 

pollution-sensitive taxa.  It should be noted that this index metric for this project, while similar in 

name and concept, differs slightly from the Beckôs Index used in DEPôs multihabitat protocol for 

assessing biological condition of low gradient pool-glide type streams. 
 

Modified Beckôs Index =             (3 x (number of taxa 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))  

Modified Beckôs Index = (3 x #) + (2 x #) + (1 x #) = (# + # + #) = answer 

 

EPT Taxa Richness metric is a count of the number of taxa belonging to the orders 

Ephemeroptera, Plecoptera, and Trichoptera (EPT) in a sub-sample that represents community 

structure.  These orders are commonly referred to as mayflies, 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 pollution-sensitive orders. 
 

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

 

Total Taxa Richness is a community structure metric, which is a count 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 Number of Taxa      

            

Shannon Diversity Index is a taxonomic composition metric that measures taxonomic richness 

and evenness of individuals across taxa of a sub-sample. This metric is expected to decrease in 

values with increasing anthropogenic stress to a stream ecosystem.  
 

Rich 
 

Shannon Diversity Index = - Ɇ (n
i 
/ N) ln (n

i 
/ N)  

              i = 1  
where,  

n
i 
= the number of individuals in each taxa (relative abundance)  

N = the total number of individuals  
ln = natural logarithm 

Rich = the total taxa richness 

 

Hilsenhoff Biotic Index is a taxonomic composition metric and is calculated as an average 

pollution tolerance value weighted by the number of individuals of each taxa in the sub-sample. 

The Hilsenhoff Biotic Index generally increases with increasing ecosystem stress. 

              10 
 

Hilsenhoff Biotic Index = Ɇ [(i * n
indvPTVi

)] / N  
       i = 0 

 
where,  

n
indvPTVi 

= the number of individuals with pollution tolerance values of i  

N = the total number of individuals 
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Percent Sensitive Individuals is a taxonomic composition metric which is the percentage of 

individuals with pollution tolerance values of three or less in a sub-sample and is expected to 

decrease in value with increasing anthropogenic stress to a stream ecosystem. 

      
      3 

 

Percent Intolerant Individuals = (Ɇ n
indvPTVi

) / N * 100  

         i = 0  

where,  

n
indvPTVi 

= the number of individuals with pollution tolerance values of i  

N = the total number of individuals  

 

Index Calculation-riffle-run: 

 

Through the combination of these various metrics noted above, standardization is needed.  Table 

1 depicts the standardization table with the associated standardized and adjusted metric scores 

with the total producing the IBI score.  This index is a way to integrate data that is collected from 

the above equations.  The sum of these specific metric equations builds an IBI, which then can 

be related to reflect the ecology and impacts 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 stressed.  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 for sub-sampled sites. 

 

 

Metric  

 

Standardized 

Equation 

 

Observed 

Metric 

Value 

 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metric Score 

Maximum = 1.000 

Modified Beckôs 

Index 

Observed value / 

33 

   

EPT Taxa 

Richness 

Observed value / 

19 

   

Total Taxa 

Richness 

Observed value / 

38 

   

Shannon Diversity 

Index 

Observed value / 

2.86 

   

Hilsenhoff Biotic 

Index 

(10 - Observed 

value)  / (10 ï 1.89) 

   

Percent Intolerant 

Individuals 

Observed value / 

84.5 

   

Average of adjusted standardized core metric scores * 100 = IBI  Score  
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Aquatic Life Use Attainment Benchmarks 

 

This multi-metric approach to analyzing ecosystem health is used to determine if a stream is 

attaining its designated use and has proper functioning.  The following table 2 depicts the aquatic 

life use (ALU) IBI scoring benchmarks utilized by DEP for assessment purposes.  DEP 

implements a multi-tiered benchmark decision process for smaller wadeable freestone riffle-run 

streams in Pennsylvania that incorporates sampling season as a factor for determining aquatic 

life use (ALU) attainment and impairment; this process is outlined in the diagram below (PaDEP 

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

uses. 
 

Table 2. Aquatic life use (ALU) IBI scoring benchmarks for ICE assessment purposes. 
 

  
 

Table 2 depicts the adjusted and standardized Aquatic Life Use (ALU) IBI scoring benchmarks 

for ICE assessment purposes.  For samples collected from smaller streams between October and 

May, an IBI score > 63 results in ALU attainment and an IBI score < 50 results in ALU 

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

impairment ï three guidelines may be used: (1) if the Beckôs Index score is < 20 and the % 

Sensitive Individuals in the sub-sample is < 20%, the ALU should be impaired without 

compelling reason otherwise; (2) if the sample is dominated by tolerant taxa or individuals, the 

ALU should be impaired without compelling reason otherwise; or (3) if mayflies, stoneflies or 

caddisflies are absent from the sub-sample the ALU should be impaired.  For samples collected 

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 40 and 50 requires 

further evaluation to determine ALU impairment, guided by the same three guidelines outlined 

above for October to May samples scoring between 50-63.  
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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. 

 

Modified Beckôs Index (version 4) - This is a pollution weighted taxa richness measure that is 

based on the Hilsenhoff Biotic Index Score.  It is a modified Beckôs Index giving organisms with 

a Hilsenhoff score of 0 or 1 two points and Hilsenhoff scores of 2, 3, or 4 are given 1 point.  This 

metric differs slightly from the Beckôs Index used in DEPôs riffle-run protocol for assessing the 

biological condition of freestone type streams. 
 

Shannon Diversity Index - Refer to riffle/run definition. 
  TaxaRich 

 

= - Ɇ (p
i 
/ P) ln (p

i 
/ P)  

      i = 1  

where,  

p
i 
= the # of individuals in each taxa (relative abundance)  

P = the total # of individuals  
ln = natural logarithm 

TaxaRich = the total # of taxa  

 

#Caddisfly Taxa - Total number of Caddisflies (Trichoptera) in the sub-sample 

 

#Mayfly Taxa - Total number of Mayflies (Ephemeroptera) in the sub-sample 

 

Index Calculation-multihabitat:  

  

Through the combination of the various metrics noted above, normalization is needed.  This 

index is a way to integrate data that is collected from the above equations.  Table 3 depicts the 

standardization table with the associated normalized and adjusted metric scores with the total 

generating an IBI score.  The sum of these specific metric equations builds an IBI, which then 

can be related to reflect the ecology & impacts to the aquatic community being studied.  Of the 

six metrics utilized, all are predicted to decrease in value if the community is stressed.  The 

normalized scores above 100 are adjusted to a score of 100.  The index calculation and 

normalization is as follows:  

 

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

 

Metric  

 

Standardized Equation 

 

Observed 

Value 

 

Normalized 

Metric Score 

Adjusted Metric 

Score 

Maximum = 100 

EPT (Observed value / 17) x 100    

Taxa Richness (Observed value / 31) x 100    

Beck4 (Observed value / 22) x 100    

Shannon Diversity (Observed value / 2.43) x 100    

% Caddisfly Taxa (Observed value / 11) x 100    

% Mayfly Taxa (Observed value / 6) x 100    

Total Biological Score  
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Aquatic Life Use Attainment Benchmarks 

 

The following table 4 depicts the aquatic life use (ALU) IBI scoring benchmarks utilized by DEP 

for assessment purposes.  This multimetric approach simplifies management decisions, being 

presented as a single index score (PaDEP 2007).  If the total benchmark score of 55 is not 

reached, then the stream reach is not attaining the threshold for aquatic life.  Title 25, Chapter 93 

of the Pennsylvania Code provides further information on these uses. 

 

Table 4. Aquatic Life Use (ALU) IBI scoring benchmarks for multihabitat assessments. 

 

 

 

 

 

 

The following summaries are presented in the sequence they were sampled.  They depict the 

macroinvertebrate community per site, specifically genus level taxonomy, water pollution 

tolerances (0 intolerant to 10 tolerant), trophic codes and the statistics that comprise the total 

standardized biological score.  The trophic code is a general classification system, which is based 

on what type of feeding mechanism the macroinvertebrate utilized or how the food is acquired.  

These categories are presented to facilitate the descriptions on the following pages: SC - 

Scrapers: graze or scrape materials from mineral and organic substrates; SH - Shredders: chew 

on plant and some animal material, breaking it down into smaller particles feeding directly on 

living vascular hydrophytes, or gouge decomposing wood submerged in streams; CG - 

Collector/Gatherers: feed primarily on fine pieces of decomposing particulate organic matter  

(< 1 mm diameter) deposited in streams; FC - Filterer/ Collector: remove particulate matter 

from suspension; PR -  Predators: Organisms that feed on animal tissue by either engulfing or 

piercing and sucking body contents of prey (Merritt & Cummins 1984). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multihabitat ALU Benchmark 

55  
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Monroe County Macroinvertebrate Taxa Summary 
                        Pocono Creek 
Station ID: 09/02/2009-0830-POCOCR20                (Latitude: 41° 03' 34.13" Longitude: -75° 22' 02.05") 
Method: 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 

Code 
  Number Tolerance 

Trophic 

Code 

Coleoptera Genus 

Optioservus 
1 4 SC 

Plecoptera Genus  

Diploperla 
1 2 PR 

 Genus  

Stenelmis 
1 5 SC 

 Genus 

Paragnetina 
2 1 PR 

Diptera Family 
Chironomidae 

13 6 CG 
 Genus 

Pteronarcys 
3 0 SH 

 Genus  

Bezzia 
1 6 PR 

 Genus  

Sweltsa 
23 0 PR 

 Genus  
Hexatoma 

10 2 PR 
Trichoptera Genus 

Brachycentrus 
9 1 FC 

 Genus  

Simulium 
10 6 FC 

 Genus 

Ceratopsyche 
25 5 FC 

Ephemeroptera Genus  

Baetis 
18 6 CG 

 Genus 

Cheumatopsyche 
2 6 FC 

 Genus 
Paraleptophlebia 

2 1 CG 
 Genus 

Dolophilodes 
49 0 FC 

 Genus 

Stenonema 
1 3 SC 

 Genus 

Rhyacophila 
9 1 PR 

Plecoptera Genus 
Acroneuria 

4 0 PR  

 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed Metric 

Value 

Standardized Metric 

Score 

Adjusted Standardized 

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 0.576 

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 core metric scores = IBI Score 68.717 
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Monroe County Macroinvertebrate Taxa Summary 
 Pocono Creek 
Station ID: 09/02/2009-0915-POCOCR16                (Latitude: 41° 03' 05.86" Longitude: -75° 20' 15.94") 

Method: 6-DFrame Composite, 200 subsample 

Location: Approximately 200 yards south of Mountain View Village & 10 yards downstream of 

confluence with Coolmoor Creek. 
 

Modified Beck's Index: 27 Total Taxa: 23 EPT Taxa Richness: 13 

Shannon Diversity: 2.27 Hilsenhoff Biotic Index: 3.61 Percent Sensitive Individuals: 60.87% 
 

 

Taxa  Number Tolerance 
Trophic 

Code 
  Number Tolerance 

Trophic 

Code 

Basommatophora Family  
Planorbidae 

1 6 CG 
Plecoptera Genus  

Leuctra 
7 0 SH 

Diptera Family 

Chironomidae 
16 6 CG 

 Genus  

Paragnetina 
1 1 PR 

 Genus  
Hexatoma 

6 2 PR 
 Genus  

Pteronarcys 
3 0 SH 

Ephemeroptera Genus  

Acentrella 
3 4 SC 

 Genus  

Sweltsa 
7 0 PR 

 Genus  

Baetis 
54 6 CG 

Trichoptera Genus  

Brachycentrus 
3 1 FC 

 Genus  
Diphetor 

3 6 CG 
 Genus  

Ceratopsyche 
42 5 FC 

 Genus  

Ephemerella 
2 1 SC 

 Genus  

Cheumatopsyche 
3 6 FC 

 Genus  
Stenonema 

1 3 SC 
 Genus  

Dolophilodes 
39 0 FC 

Megaloptera Genus  

Nigronia 
1 2 PR 

 Genus  

Hydropsyche 
3 5 FC 

Plecoptera Genus  

Acroneuria 
1 0 PR 

 Genus  

Rhyacophila 
5 1 PR 

 Genus  
Agnetina 

3 2 PR 
Veneroida Genus  

Pisidium 
1 8 FC 

 Genus  

Diploperla 
1 2 PR   

 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed Metric 

Value 

Standardized Metric 

Score 

Adjusted Standardized 

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 

 

 

 

 

 

 

 

 

 

 

 

 




