
Results and Discussion 
 

The following pages depict completed site evaluations, which consist of the data collected from 

the 2009 field surveys.  This information is utilized to describe and interpret data for the 

evaluation of the health of the streams according to statistically interpreted results.  There are 4 

types of parameters presented in the following pages which include the total macroinvertebrate 

biological scores, surface water parameters, habitat scores and pebble counts.  The 

macroinvertebrates have been statistically analyzed and incorporated into the tables below to 

examine how these streams compare according to the state wide scoring schemes, and the total 

adjusted and standardized scoring table is presented.  There are two methods for gathering and 

interpreting macroinvertebrate data, both the riffle-run or multihabitat assessments and the 

associated Aquatic Life Use (ALU) benchmarks, which generate a score for interpretation.  

Additional information pertaining to the macroinvertebrate data is located in Appendix A.  The 

surface water parameters analyze chemical constituents identified in the surface water samples 

collected.  Additional information pertaining to the surface water parameters is located in 

Appendix B.  The habitat results below describe the instream characteristics as well as the 

riparian buffer to determine if the area is able to support healthy macroinvertebrate and fish 

communities.  Additional information pertaining to the habitat scores is located in Appendix C.  

The pebble count represents a numerical description of the conditions identified on the stream 

floor.  Somewhat of a cross-section, this representation aids in identifying which sites have 

optimal, marginal or poor habitat available for aquatic organisms to colonize.  Additional 

information pertaining to the pebble counts is located in Appendix D.  This data is presented 

alphabetically according to watersheds and then by the site identification numbering system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



Aquashicola Creek Watershed 
Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR11 - Ross Township 
09/10/2009 (Latitude: 40° 52' 27.95" Longitude: -75° 19' 55.27") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Immediately upstream of bridge on Mt. Eaton Road. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 15 

Pool Variability  15 

Channel Alteration 13 

Sediment Deposition 14 

Channel Flow Status 18 

Condition of Banks 17 

Bank Vegetative Protection 19 

Riparian Vegetative Zone Width 16 

Pool Substrate Characterization 17 

Total Habitat Score 144 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

6 35.29 35.29 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
19 61.29 61.29 

Beck4 Observed value / 

22) × 100 
3 13.64 13.64 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

1.94 0.8 79.84 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

2 18.18 18.18 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

3 50 50 

Average of adjusted normalized core metric scores = 

Total Biological Score 
43.04 

 

 

Surface Water Parameters 
Volume of Flow cfs 0.634 

Water Temperature °c 14.04 

Dissolved Oxygen mg/l 11.64 

pH (Field) 8.38 

Specific Conductance µS 254 

Total Hardness mg/l 118 

Total Alkalinity (CaCO3)  mg/l 90 

Nitrogen mg/l 1.12 

Nitrate (NO3) mg/l 1.12 

Chloride mg/l 16 

TDS (Total Dissolved Solids) mg/l 152 

Fecal Coliform mls 64 

Calcium mg/l 33.5 

Magnesium mg/l 6.83 

Oxidation-Reduction Potential 100.5 

Sulfate mg/l 11.4 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Fine Sand > 0.125 - 0.25 2 

Very Coarse Sand > 1 - 2 9 

Very Fine Gravel > 2 - 4 8 

Fine Gravel > 4 - 6 11 

Fine Gravel > 6 - 8 11 

Medium Gravel > 8 - 11 10 

Medium Gravel > 11 - 16 37 

Coarse Gravel > 16 - 23 10 

Coarse Gravel > 23 - 32 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 43.0 which did not attain the benchmark of 55 for non-impairment.  The total macroinvertebrates 
collected at this site was 220.  The surface water parameters were within required limits.  The habitat scored in the optimal range with 144 out of 

180.  The average pebble count particle size for this site is 10.7. 

 

  



 

Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment: 

AQUACR11W- Ross Township  

Winter Sampling 
11/12/2009 (Latitude: 40° 52' 27.95" Longitude: -75° 19' 55.27") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Immediately upstream of bridge on Mt. Eaton Road. 
 

 

 

Surface Water Parameters 
Water Temperature °c 8.69 

Dissolved Oxygen mg/l 12.41 

pH (Field) 8.74 

Specific Conductance µS 162 

Total Hardness mg/l 61 

Total Alkalinity (CaCO3)  mg/l 42.5 

Nitrogen mg/l 0.628 

Nitrate (NO3) mg/l 0.628 

Chloride mg/l 15.6 

TDS (Total Dissolved Solids) mg/l 97 

Fecal Coliform mls 18 

Calcium mg/l 15.5 

Magnesium mg/l 3.77 

Oxidation-Reduction Potential 59.7 

Total Organic Carbon mg/l 1 

Sulfate mg/l 7.7 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

13 76.47 76.47 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
22 70.97 70.97 

Beck4 Observed value / 
22) × 100 

10 45.45 45.45 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.09 0.86 86.01 

# Of 

Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
7 63.64 63.64 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

3 50 50 

Average of adjusted normalized core metric scores = 

Total Biological Score 
65.42 

 

  

The total macroinvertebrate biological score during the winter assessment was 65.4 which did attain the benchmark of 55 for non-impairment. 
The surface water parameters for winter were within required criteria.  The total macroinvertebrates collected at this site during winter was 178.  

 

  



 

Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR13 - Ross Township 
09/10/2009 (Latitude: 40° 51' 28.26" Longitude: -75° 20' 40.50") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Private Property off Upper Smith Gap Road, approximately 0.5 miles 

downstream of Tittle Road. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 19 

Pool Variability  18 

Channel Alteration 15 

Sediment Deposition 15 

Channel Flow Status 19 

Condition of Banks 20 

Bank Vegetative Protection 20 

Riparian Vegetative Zone Width 16 

Pool Substrate Characterization 16 

Total Habitat Score 158 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

15 88.24 88.24 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
27 87.1 87.1 

Beck4 Observed value / 

22) × 100 
8 36.36 36.36 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.22 0.91 91.36 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

7 63.64 63.64 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

7 116.67 100 

Average of adjusted normalized core metric scores = 

Total Biological Score 
77.78 

 

 

Surface Water Parameters 
Volume of Flow cfs 3.66 

Water Temperature °c 13.77 

Dissolved Oxygen mg/l 10.39 

pH (Field) 8.02 

Specific Conductance µS 221 

Total Alkalinity (CaCO3)  mg/l 83 

Nitrogen mg/l 0.823 

Nitrate (NO3) mg/l 0.823 

Chloride mg/l 12.1 

TDS (Total Dissolved Solids) mg/l 133 

Fecal Coliform mls 82 

Calcium mg/l 28.6 

Magnesium mg/l 6.25 

Oxidation-Reduction Potential 137.9 

Total Organic Carbon  mg/l 1.1 

Sulfate  mg/l 8.8 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Fine Sand 0.062 - 0.125 11 

Very Coarse Sand > 1 - 2 3 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 4 

Medium Gravel > 11 - 16 10 

Coarse Gravel > 16 - 23 25 

Coarse Gravel > 23 - 32 13 

Very Coarse Gravel > 32 - 45 18 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 4 

Medium Cobble > 90 - 128 1 

Large Cobble > 128 - 180 1 

Very Large Cobble > 180 - 256 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 77.7 which did attain the benchmark of 55 for non-impairment.  The total macroinvertebrates 

collected at this site was 212.  The surface water parameters were within required limits.  The habitat scored in the optimal range with 158 out of 
180.  The average pebble count particle size for this site is 20.4. 

 

  



Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR13R - Ross Township  
Macroinvertebrate Replicate 

09/10/2009 (Latitude: 40° 51' 28.26" Longitude: -75° 20' 40.50") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Private Property off Upper Smith Gap Road, approximately 0.5 miles 

downstream of Tittle Road. 
 

        

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value / 

17) × 100 
14 82.35 82.35 

Taxa 

Richness 

(Observed value / 

31) × 100 
22 70.97 70.97 

Beck4 Observed value / 
22) × 100 

7 31.82 31.82 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
1.95 0.8 80.25 

# Of 
Caddisfly 

Taxa 

(Observed value / 

11) × 100 
6 54.55 54.55 

# Of 
Mayfly 

Taxa 

(Observed value / 

6) × 100 
6 100 100 

Average of adjusted normalized core metric scores = Total 

Biological Score 
69.99 

 

  

The total macroinvertebrate replicate score is 69.9 which attained the benchmark of 55 for non-impairment.  The total macroinvertebrates 
collected at this site was 269.  The replicate sample violated criteria for required sample size. 

 

  



Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR13W - Ross Township  
Winter Sampling 

11/12/2009 (Latitude: 40° 51' 28.26" Longitude: -75° 20' 40.50") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Private Property off Upper Smith Gap Road, approximately 0.5 miles 

downstream of Tittle Road. 
 

 

 

Surface Water Parameters 
Water Temperature °c 8.93 

Dissolved Oxygen mg/l 12.78 

pH (Field) 8.47 

Specific Conductance µS 178 

Total Hardness mg/l 72 

Total Alkalinity (CaCO3)  mg/l 55 

Nitrogen mg/l 0.713 

Nitrate (NO3) mg/l 0.713 

Chloride mg/l 13.8 

TDS (Total Dissolved Solids) mg/l 104 

Magnesium mg/l 4.5 

Oxidation-Reduction Potential 104 

Total Kjeldahl Nitrogen  mg/l 0.673 

Sulfate mg/l 7.5 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

17 100 100 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
31 100 100 

Beck4 Observed value / 
22) × 100 

13 59.09 59.09 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.77 1.14 100 

# Of 

Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
8 72.73 72.73 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

8 133.33 100 

Average of adjusted normalized core metric scores = 

Total Biological Score 
88.64 

 

  

The total macroinvertebrate biological score is 88.6 which attained the benchmark of 55 for non-impairment.  The total macroinvertebrates 
collected at this site was 209.  The surface water parameters were within required limits.    

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 



 

Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BUCKCR01 - Eldred Township 
09/10/2009 (Latitude: 40° 50' 50.37" Longitude: -75° 27' 03.97") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 200 yards downstream of stone bridge in Kunkletown. 
 

 
Habitat Summary 
Instream Cover 14 

Substrate for Macroinvertebrates 15 

Channel Alteration 20 

Sediment Deposition 16 

Channel Flow Status 17 

Condition of Banks 16 

Bank Vegetative Protection 16 

Grazing or Other Disruptive Pressure 16 

Riparian Vegetative Zone Width 10 

Embeddedness 16 

Velocity/Depth Regimes 15 

Frequency of Riffles 14 

Total Habitat Score 185 
 

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 

19 0.5 0.5 

EPT Taxa 
Richness 

Observed value / 
19 

11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
23 0.697 0.697 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.26 0.79 0.79 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.58 0.668 0.668 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

52.1 0.617 0.617 

Average of adjusted normalized core metric scores = Total 

Biological Score 
64.183 

 

 

Surface Water Parameters 
Volume of Flow cfs 9.44 

Water Temperature °c 15.51 

Dissolved Oxygen mg/l 9.62 

pH (Field) 7.89 

Specific Conductance µS 109 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 24 

Nitrogen mg/l 1.05 

Nitrate (NO3) mg/l 1.05 

Chloride mg/l 12.9 

TDS (Total Dissolved Solids) mg/l 76 

Fecal Coliform mls 160 

Calcium mg/l 10.8 

Magnesium mg/l 2.82 

Oxidation-Reduction Potential 123.3 

Total Kjeldahl Nitrogen  mg/l 0.305 

Total Organic Carbon mg/l 1.2 

Sulfate mg/l 7.7 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 1 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 17 

Very Coarse Gravel > 45 - 64 22 

Small Cobble > 64 - 90 32 

Medium Cobble > 90 - 128 14 

Large Cobble > 128 - 180 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 64.1 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 223.  The habitat scored in the suboptimal-optimal range 

with 185 out of 240 total.  The average particle size for this site is 63.0. 

 

 

 

 



 
Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BUCKCR06 - Eldred Township 
09/10/2009 (Latitude: 40° 50' 39.09" Longitude: -75° 27' 48.01") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 25 yards upstream of confluence with Chapple Creek. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 17 

Channel Alteration 19 

Sediment Deposition 16 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 18 

Riparian Vegetative Zone Width 15 

Embeddedness 13 

Velocity/Depth Regimes 17 

Frequency of Riffles 18 

Total Habitat Score 203 
 

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 
18 0.474 0.474 

EPT Taxa 

Richness 

Observed value / 

19 
10 0.526 0.526 

Total Taxa 
Richness 

Observed value / 
33 

26 0.788 0.788 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.78 0.972 0.972 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.3 0.703 0.703 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
46.1 0.546 0.546 

Average of adjusted normalized core metric scores = Total 

Biological Score 
66.817 

 

 

Surface Water Parameters 
Volume of Flow cfs 16.21 

Water Temperature °c 15.71 

Dissolved Oxygen mg/l 9.67 

pH (Field) 7.62 

Specific Conductance µS 111 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 23 

Nitrogen mg/l 1.02 

Nitrate (NO3) mg/l 1.02 

Chloride mg/l 13.1 

TDS (Total Dissolved Solids) mg/l 77 

Fecal Coliform  mls 91 

Calcium mg/l 10.4 

Magnesium mg/l 2.71 

Oxidation-Reduction Potential 117.3 

Total Kjeldahl Nitrogen  mg/l 0.257 

Total Organic Carbon mg/l 1 

Sulfate mg/l 8 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 5 

Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 14 

Medium Gravel > 8 - 11 3 

Medium Gravel > 11 - 16 16 

Coarse Gravel > 16 - 23 2 

Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 2 

Small Cobble > 64 - 90 10 

Medium Cobble > 90 - 128 7 

Large Cobble > 128 - 180 9 

Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 8 

Medium Boulder > 512 - 1024 4 

Large/Very Large Boulder > 1024 - 2048 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 66.8, which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 220.  The habitat scored in the optimal range with 203 out of 

240 total.  The average particle size for this site is 41.3. 

 

 
 



 

Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BUCKCR07 - Lower Towamensing Township, Carbon County 
09/10/2009 (Latitude: 40° 49' 21.88" Longitude: -75° 31' 23.25") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 250 yards upstream of bridge off Lower Smith Gap 

Road. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 16 

Channel Alteration 19 

Sediment Deposition 18 

Channel Flow Status 19 

Condition of Banks 19 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 8 

Embeddedness 16 

Velocity/Depth Regimes 16 

Frequency of Riffles 16 

Total Habitat Score 198 
 

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 

19 0.5 0.5 

EPT Taxa 
Richness 

Observed value / 
19 

12 0.632 0.632 

Total Taxa 

Richness 

Observed value / 

33 
27 0.818 0.818 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.76 0.965 0.965 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.54 0.673 0.673 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

48.1 0.57 0.57 

Average of adjusted normalized core metric scores = Total 

Biological Score 
69.3 

 

 

Surface Water Parameters 
Volume of Flow cfs 15.91 

Water Temperature °c 15.79 

Dissolved Oxygen mg/l 10.01 

pH (Field) 7.69 

Specific Conductance µS 68 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 24.5 

Nitrogen mg/l 0.985 

Nitrate (NO3) mg/l 0.985 

Chloride mg/l 11 

TDS (Total Dissolved Solids) mg/l 69 

Fecal Coliform mls 36 

Calcium mg/l 10.5 

Magnesium mg/l 2.89 

Oxidation-Reduction Potential 164.6 

Total Kjeldahl Nitrogen  mg/l 0.346 

Sulfate mg/l 8.6 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 1 

Very Coarse Sand > 1 - 2 1 

Fine Gravel > 4 - 6 5 

Medium Gravel > 8 - 11 7 

Medium Gravel > 11 - 16 13 

Coarse Gravel > 16 - 23 3 

Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 12 

Medium Cobble > 90 - 128 12 

Large Cobble > 128 - 180 14 

Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 4 

Small Boulder > 362 - 512 12 

Medium Boulder > 512 - 1024 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 69.3 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 216.  The habitat scored in the optimal range with 198 out of 
240 total.  The average particle size for this site is 87.5. 

Note: This site in Carbon County was chosen last year when the direction of the study was to define stream segments. 

 

 

 
 



 

Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BUCKCR08 - Eldred Township 
09/10/2009  (Latitude: 40° 50' 59.65" Longitude: -75° 26' 19.56")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 500 yards upstream of Princess Run. 
 

 
Habitat Summary 
Instream Cover 15 

Substrate for Macroinvertebrates 12 

Channel Alteration 19 

Sediment Deposition 14 

Channel Flow Status 18 

Condition of Banks 18 

Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 18 

Riparian Vegetative Zone Width 15 

Embeddedness 10 

Velocity/Depth Regimes 15 

Frequency of Riffles 9 

Total Habitat Score 182 
 

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 
7 0.184 0.184 

EPT Taxa 

Richness 

Observed value / 

19 
7 0.368 0.368 

Total Taxa 

Richness 

Observed value / 

33 
28 0.848 0.848 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.6 0.909 0.909 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

5.39 0.568 0.568 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
28.5 0.338 0.338 

Average of adjusted normalized core metric scores = Total 

Biological Score 
53.583 

 

 

Surface Water Parameters 
Volume of Flow cfs 0.117 

Water Temperature °c 17.38 

Dissolved Oxygen mg/l 11.31 

pH (Field) 7.97 

Specific Conductance µS 149 

Total Hardness mg/l 42 

Total Alkalinity (CaCO3)  mg/l 27 

Nitrogen mg/l 0.812 

Nitrate (NO3) mg/l 0.812 

Chloride mg/l 13.1 

TDS (Total Dissolved Solids) mg/l 77 

Fecal Coliform mls 18 

Calcium mg/l 12.7 

Magnesium mg/l 2.43 

Oxidation-Reduction Potential 145.4 

Total Kjeldahl Nit rogen mg/l 0.227 

Total Organic Carbon mg/l 1.5 

Sulfate mg/l 8.9 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 2 

Very Fine Gravel > 2 - 4 4 

Fine Gravel > 4 - 6 7 

Fine Gravel > 6 - 8 25 

Medium Gravel > 8 - 11 26 

Medium Gravel > 11 - 16 26 

Coarse Gravel > 23 - 32 5 

Very Coarse Gravel > 32 - 45 2 

Small Boulder > 362 - 512 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 53.5 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 230.  The habitat scored in the suboptimal range with 182 out 
of 240 total.  The average particle size for this site is 9.3. 

 

 

 

 
 



Brodhead Creek Watershed 
Brodhead Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR01 - Barrett Township 
09/03/2009 (Latitude: 41° 09' 52.83" Longitude: -75° 14' 26.89") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards upstream of Brinkerôs Bridge, at intersection 

of 447 & Mill Creek Road. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 15 

Sediment Deposition 17 

Channel Flow Status 18 

Condition of Banks 17 

Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 17 

Riparian Vegetative Zone Width 12 

Embeddedness 17 

Velocity/Depth Regimes 16 

Frequency of Riffles 17 

Total Habitat Score 201 
 

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 
30 0.789 0.789 

EPT Taxa 
Richness 

Observed value / 
19 

14 0.737 0.737 

Total Taxa 

Richness 

Observed value / 

33 
29 0.879 0.879 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.73 0.955 0.955 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

2.27 0.953 0.953 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
55.1 0.653 0.653 

Average of adjusted normalized core metric scores = Total 

Biological Score 
82.767 

 

 

Surface Water Parameters 
Volume of Flow cfs 33.1 

Water Temperature °c 13.64 

Dissolved Oxygen mg/l 9.2 

pH (Field) 7.97 

Specific Conductance µS 79 

TDS (Total Dissolved Solids) mg/l 40 

Oxidation-Reduction Potential 146.8 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 1 

Very Fine Sand 0.062 - 0.125 1 

Medium Sand > 0.25 - 0.5 1 

Very Coarse Sand > 1 - 2 1 

Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 2 

Very Coarse Gravel > 32 - 45 12 

Very Coarse Gravel > 45 - 64 15 

Small Cobble > 64 - 90 13 

Medium Cobble > 90 - 128 18 

Large Cobble > 128 - 180 7 

Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 6 

Small Boulder > 362 - 512 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 82.7 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 229.  The habitat scored in the optimal range with 201 out of 

240 total.  The average particle size for this site is 71.1. 

 

 



 

Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR13 - Smithfield Township 
09/09/2009  (Latitude: 40° 59' 26.15" Longitude: -75° 08' 06.13") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 200 yards upstream of confluence with Delaware River 

& DWGNRA boundary.  
 

 
Habitat Summary 
Instream Cover 13 

Substrate for Macroinvertebrates 11 

Channel Alteration 19 

Sediment Deposition 16 

Channel Flow Status 16 

Condition of Banks 17 

Bank Vegetative Protection 18 

Grazing or Other Disruptive 

Pressure 
20 

Riparian Vegetative Zone Width 20 

Embeddedness 14 

Velocity/Depth Regimes 12 

Frequency of Riffles 9 

Total Habitat Score 183 
 

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 
8 0.211 0.211 

EPT Taxa 
Richness 

Observed value / 
19 

5 0.263 0.263 

Total Taxa 

Richness 

Observed value / 

33 
16 0.485 0.485 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

1.95 0.682 0.682 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

5.1 0.604 0.604 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
37.5 0.444 0.444 

Average of adjusted normalized core metric scores = Total 

Biological Score 
44.817 

 

 

Surface Water Parameters 
Volume of Flow cfs 227 

Water Temperature °c 17.7 

Dissolved Oxygen mg/l 11.18 

pH (Field) 8.48 

Specific Conductance µS 188 

Total Hardness mg/l 50 

Total Alkalinity (CaCO3)  mg/l 29 

Nitrogen mg/l 0.385 

Nitrate (NO3) mg/l 0.375 

Nitrite (NO2)  mg/l 0.01 

Chloride mg/l 31.2 

TDS (Total Dissolved Solids) mg/l 106 

Fecal Coliform mls 18 

Calcium mg/l 14.3 

Magnesium mg/l 2.47 

Oxidation-Reduction Potential 134.9 

Total Kjeldahl Nitrogen  mg/l 0.289 

Total Organic Carbon mg/l 1.6 

Sulfate mg/l 12.5 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 12 

Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 10 

Medium Gravel > 11 - 16 9 

Coarse Gravel > 16 - 23 11 

Coarse Gravel > 23 - 32 8 

Very Coarse Gravel > 32 - 45 17 

Very Coarse Gravel > 45 - 64 13 

Small Cobble > 64 - 90 8 

Medium Cobble > 90 - 128 4 

Large Cobble > 128 - 180 3 

Very Large Cobble > 180 - 256 1 

Small Boulder > 256 - 362 1 

Small Boulder > 362 - 512 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 44.8 which did not attain the benchmark of 50 for non-impairment.  However, scores between 40 

and 50 require additional evaluations:   (1) if the sample has Beckôs Index Score < 20 or % Sensitive Individuals < 20 % in the subsample; (2) 

subsample dominated by tolerant taxa or individuals; or (3) if EPT are absent from subsample; then sample is impaired.  The surface water 
parameters were within required criteria.  The total macroinvertebrates collected at this site was 215.  The habitat scored in the suboptimal range 

with 183 out of 240 total.  The average particle size for this site is 29.1.  Chironomids dominated 39% of the subsample. 

 

 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR16 - Stroud Township 
09/08/2009 (Latitude: 41° 00' 18.87" Longitude: -75° 11' 29.41") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 75 yards upstream of confluence with Sambo Creek. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 10 

Sediment Deposition 16 

Channel Flow Status 17 

Condition of Banks 12 

Bank Vegetative Protection 15 

Grazing or Other Disruptive Pressure 10 

Riparian Vegetative Zone Width 9 

Embeddedness 18 

Velocity/Depth Regimes 18 

Frequency of Riffles 18 

Total Habitat Score 179 
 

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 
19 0.5 0.5 

EPT Taxa 

Richness 

Observed value / 

19 
13 0.684 0.684 

Total Taxa 
Richness 

Observed value / 
33 

22 0.667 0.667 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.42 0.846 0.846 

Hilsenhoff 

Biotic 
Index 

(10 - Observed 

value) / (10 - 
1.89) 

4.09 0.729 0.729 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
50 0.592 0.592 

Average of adjusted normalized core metric scores = Total 

Biological Score 
66.967 

 

 

Surface Water Parameters 
Volume of Flow cfs 79.17 

Water Temperature °c 17.38 

Dissolved Oxygen mg/l 11.31 

pH (Field) 7.97 

Specific Conductance µS 149 

Total Hardness mg/l 32 

Total Alkalinity (CaCO3)  mg/l 17 

Nitrogen mg/l 0.217 

Nitrate (NO3) mg/l 0.217 

Chloride mg/l 25.2 

TDS (Total Dissolved Solids) mg/l 86 

Fecal Coliform  mls 18 

Calcium mg/l 8.4 

Magnesium mg/l 2.05 

Oxidation-Reduction Potential 87.4 

Total Kjeldahl Nitrogen  mg/l 0.316 

Sulfate mg/l 8.1 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Medium Gravel > 11 - 16 2 

Coarse Gravel > 16 - 23 5 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 16 

Very Coarse Gravel > 45 - 64 20 

Small Cobble > 64 - 90 23 

Medium Cobble > 90 - 128 20 

Large Cobble > 128 - 180 5 

Very Large Cobble > 180 - 256 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 66.9 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 220.  The habitat scored in the suboptimal range with 179 out 

of 240 total.  The average particle size for this site is 65.0. 

 

 

 

 

 

 
 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment: 

 BRODCR17 - Stroudsburg Borough 
09/15/2009          (Latitude: 40° 59' 20.16" Longitude: -75° 11' 04.26") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards upstream of confluence with McMichael 

Creek. 
 

 
Habitat Summary 
Instream Cover 17 

Substrate for Macroinvertebrates 17 

Channel Alteration 11 

Sediment Deposition 16 

Channel Flow Status 19 

Condition of Banks 16 

Bank Vegetative Protection 16 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 10 

Embeddedness 16 

Velocity/Depth Regimes 18 

Frequency of Riffles 17 

Total Habitat Score 188 
 

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 
11 0.289 0.289 

EPT Taxa 

Richness 

Observed value / 

19 
11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
22 0.667 0.667 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
1.96 0.685 0.685 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

5.1 0.604 0.604 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
40.9 0.484 0.484 

Average of adjusted normalized core metric scores = Total 

Biological Score 
55.133 

 

 

Surface Water Parameters 
Volume of Flow cfs 163.6 

Water Temperature °c 16.54 

Dissolved Oxygen mg/l 11.38 

pH (Field) 7.65 

Specific Conductance µS 166 

Total Hardness mg/l 39 

Total Alkalinity (CaCO3)  mg/l 23 

Nitrogen mg/l 0.28 

Nitrate (NO3) mg/l 0.28 

Chloride mg/l 27.3 

TDS (Total Dissolved Solids) mg/l 83 

Fecal Coliform mls 27 

Calcium mg/l 10.7 

Magnesium mg/l 2.07 

Oxidation-Reduction Potential 83.8 

Total Kjeldahl Nitrogen  mg/l 0.234 

Total Organic Carbon mg/l 1.9 

Sulfate mg/l 9.1 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Fine Gravel > 4 - 6 1 

Medium Gravel > 8 - 11 4 

Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 5 

Very Coarse Gravel > 32 - 45 2 

Very Coarse Gravel > 45 - 64 7 

Small Cobble > 64 - 90 7 

Medium Cobble > 90 - 128 20 

Large Cobble > 128 - 180 23 

Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 7 

Small Boulder > 362 - 512 5 

Medium Boulder > 512 - 1024 6 

Total Count  100 
 

 

The total macroinvertebrate biological score is 55.1 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 205.  The habitat scored in the suboptimal range with 188 out 
of 240 total.  The average particle size for this site is 117.  This site is missing the order Plecoptera. 

 

 
 

 

 
 

 
 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR18 - Smithfield Township 
09/15/2009     (Latitude: 40° 59' 50.98" Longitude: -75° 08' 31.21") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately upstream of confluence with Marshalls Creek. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 20 

Sediment Deposition 18 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 17 

Grazing or Other Disruptive Pressure 19 

Riparian Vegetative Zone Width 18 

Embeddedness 15 

Velocity/Depth Regimes 18 

Frequency of Riffles 17 

Total Habitat Score 212 
 

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 
13 0.342 0.342 

EPT Taxa 

Richness 

Observed value / 

19 
11 0.579 0.579 

Total Taxa 
Richness 

Observed value / 
33 

23 0.697 0.697 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.43 0.85 0.85 

Hilsenhoff 

Biotic 
Index 

(10 - Observed 

value) / (10 - 
1.89) 

5.14 0.599 0.599 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
39.1 0.463 0.463 

Average of adjusted normalized core metric scores = Total 

Biological Score 
58.833 

 

 

Surface Water Parameters 
Volume of Flow cfs 280.4 

Water Temperature °c 16.64 

Dissolved Oxygen mg/l 11.7 

pH (Field) 7.98 

Specific Conductance µS 193 

Total Hardness mg/l 48 

Total Alkalinity (CaCO3)  mg/l 28.5 

Nitrogen mg/l 0.429 

Nitrate (NO3) mg/l 0.423 

Nitrite (NO2)  mg/l 0.006 

Chloride mg/l 30.8 

TDS (Total Dissolved Solids) mg/l 97 

Fecal Coliform mls 82 

Calcium mg/l 14.1 

Magnesium mg/l 2.36 

Oxidation-Reduction Potential 110.5 

Total Kjeldahl Nitrogen  mg/l 0.284 

Total Organic Carbon mg/l 2.4 

Sulfate mg/l 11.4 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Medium Sand > 0.25 - 0.5 2 

Coarse Sand > 0.5 - 1 2 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 1 

Coarse Gravel > 16 - 23 5 

Coarse Gravel > 23 - 32 4 

Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 10 

Small Cobble > 64 - 90 15 

Medium Cobble > 90 - 128 17 

Large Cobble > 128 - 180 15 

Very Large Cobble > 180 - 256 3 

Small Boulder > 256 - 362 9 

Small Boulder > 362 - 512 5 

Medium Boulder > 512 - 1024 4 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 58.8 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 225.  The habitat scored in the optimal range with 212 out of 
240 total.  The average particle size for this site is 97.8. 

 

  



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR19 - Stroudsburg Borough 
09/15/2009 (Latitude: 40° 59' 14.53" Longitude: -75° 11' 01.56")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately  100 yards downstream of McMichael Confluence; 

upstream of I-80. 
 

 
Habitat Summary  
Instream Cover 17 

Substrate for Macroinvertebrates 17 

Channel Alteration 11 

Sediment Deposition 16 

Channel Flow Status 18 

Condition of Banks 15 

Bank Vegetative Protection 16 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 12 

Embeddedness 14 

Velocity/Depth Regimes 17 

Frequency of Riffles 18 

Total Habitat Score 186 
 

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 
11 0.289 0.289 

EPT Taxa 
Richness 

Observed value / 
19 

10 0.526 0.526 

Total Taxa 

Richness 

Observed value / 

33 
23 0.697 0.697 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.55 0.892 0.892 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

5.18 0.594 0.594 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
34.7 0.412 0.412 

Average of adjusted normalized core metric scores = Total 

Biological Score 
56.833 

 

 

Surface Water Parameters 
Volume of Flow cfs 290.9 

Water Temperature °c 16.23 

Dissolved Oxygen mg/l 10.88 

pH (Field) 7.63 

Specific Conductance µS 180 

Total Hardness mg/l 44 

Total Alkalinity (CaCO3)  mg/l 26 

Nitrogen mg/l 0.335 

Nitrate (NO3) mg/l 0.335 

Chloride mg/l 29.8 

TDS (Total Dissolved Solids) mg/l 112 

Fecal Coliform mls 73 

Calcium mg/l 11.6 

Magnesium mg/l 2.25 

Oxidation-Reduction Potential 157.9 

Total Kjeldahl Nitrogen  0.278 

Total Organic Carbon mg/l 2.2 

Sulfate mg/l 10.4 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 1 

Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 3 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 12 

Very Coarse Gravel > 45 - 64 18 

Small Cobble > 64 - 90 11 

Medium Cobble > 90 - 128 16 

Large Cobble > 128 - 180 20 

Very Large Cobble > 180 - 256 5 

Small Boulder > 256 - 362 3 

Small Boulder > 362 - 512 3 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 56.8 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 220.  The habitat scored in the suboptimal range with 186 out 

of 240 total.  The average particle size for this site is 84.6. 

Note: The location of the latitude /Longitude was slightly different from the replicate sample for the detection of chemical constituents flowing 

directly from the McMichael Creek. 

 

 
 

 

 



Brodhead Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR19R - Stroudsburg Borough  
Macroinvertebrate & Chemical Replicate 

09/15/2009 (Latitude: 40° 59' 16.01" Longitude: -75° 11' 03.14")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately  100 yards downstream of McMichael Confluence; 

upstream of I-80. 
 

          Replicate Water Sample                 Macroinvertebrate Replicate  

 

                  Standard Sample 
Surface Water Parameters 
Volume of Flow cfs 290.9 

Water Temperature °c 16.23 

Dissolved Oxygen mg/l 10.88 

pH (Field) 7.63 

Specific Conductance µS 180 

Total Hardness mg/l 44 

Total Alkalinity (CaCO3)  mg/l 26 

Nitrogen mg/l 0.335 

Nitrate (NO3) mg/l 0.335 

Chloride mg/l 29.8 

TDS (Total Dissolved Solids) mg/l 112 

Fecal Coliform mls 73 

Calcium mg/l 11.6 

Magnesium mg/l 2.25 

Oxidation-Reduction Potential 157.9 

Total Kjeldahl Nitrogen  0.278 

Total Organic Carbon mg/l 2.2 

Sulfate mg/l 10.4 
 

Surface Water Parameters 
Total Hardness 52 

Total Alkalinity (CaCO3)  29 

Nitrogen 0.417 

Nitrate (NO3) 0.417 

Chloride 32.3 

TDS (Total Dissolved Solids) 130 

Fecal Coliform 180  

Magnesium 2.61 

Total Kjeldahl Nitrogen  0.297 

Total Organic Carbon 2.8 

Sulfate 12.1 

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 
12 0.316 0.316 

EPT Taxa 

Richness 

Observed value / 

19 
9 0.474 0.474 

Total Taxa 

Richness 

Observed value / 

33 
18 0.545 0.545 

Shannon 
Diversity 

Index 

Observed value / 

2.86 
2.41 0.843 0.843 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

4.72 0.651 0.651 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
44.4 0.526 0.526 

Average of adjusted normalized core metric scores = Total 

Biological Score 
55.917 

 

 
  

 

The replicate macroinvertebrate biological score is 55.9 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria and were similar to the standard sample collected in the Brodhead Creek mid-stream.  The chemical replicate was 

collected in the confluence of the Brodhead and McMichael Creeks towards the right bank looking downstream.  The total macroinvertebrates 

collected at this site was 250.  This macroinvertebrate replicate violated sample criteria. 

Note: The location of the latitude /Longitude was slightly different from the standard sample for the detection of chemical constituents flowing 

directly from the McMichael Creek. 

  



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR20 - Stroud Township 
09/08/2009 (Latitude: 41° 00' 07.94" Longitude: -75° 11' 27.98")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 350 yards downstream of Sambo confluence. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 17 

Channel Alteration 14 

Sediment Deposition 16 

Channel Flow Status 17 

Condition of Banks 15 

Bank Vegetative Protection 17 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 11 

Embeddedness 18 

Velocity/Depth Regimes 18 

Frequency of Riffles 17 

Total Habitat Score 193 
 

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 
12 0.316 0.316 

EPT Taxa 
Richness 

Observed value / 
19 

11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
21 0.636 0.636 

Shannon 
Diversity 

Index 

Observed value / 
2.86 

2.49 0.871 0.871 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

4.22 0.713 0.713 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
42.8 0.507 0.507 

Average of adjusted normalized core metric scores = Total 

Biological Score 
60.367 

 

 

Surface Water Parameters 
Volume of Flow cfs 78.2 

Water Temperature °c 17.38 

Dissolved Oxygen mg/l 11.31 

pH (Field) 7.97 

Specific Conductance µS 149 

Total Hardness mg/l 36 

Total Alkalinity (CaCO3)  mg/l 17 

Nitrogen mg/l 0.252 

Nitrate (NO3) mg/l 0.252 

Chloride mg/l 25.9 

TDS (Total Dissolved Solids) mg/l 83 

Calcium mg/l 8.77 

Magnesium mg/l 2.08 

Oxidation-Reduction Potential 145.4 

Total Kjeldahl Nitrogen  mg/l 0.284 

Total Organic Carbon mg/l 1.2 

Sulfate mg/l 8.5 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 1 

Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 1 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 2 

Coarse Gravel > 16 - 23 4 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 11 

Very Coarse Gravel > 45 - 64 19 

Small Cobble > 64 - 90 22 

Medium Cobble > 90 - 128 18 

Large Cobble > 128 - 180 8 

Very Large Cobble > 180 - 256 4 

Total Count  100 
 

 

The total macroinvertebrate biological score is 60.3 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 220.  The habitat scored in the optimal range with 193 out of 
240 total.  The average particle size for this site is 66.0. 

 

 

 

 

 

 
 

 

 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR20R - Stroud Township 
Chemical Replicate 

09/08/2009                  (Latitude: 40° 00' 16.81" Longitude: -75° 11' 28.43")  

Method -  Riff le/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 350 yards downstream of Sambo Creek within the 

confluence of Sambo and Brodhead Creeks. 
 

                  Replicate Sample                                                                                                   Standard Sample 
Surface Water Parameters 
Water Temperature 17.2 

Dissolved Oxygen 11.7 

pH (Field) 8.2 

Specific Conductance 195 

Total Hardness 32 

Total Alkalinity (CaCO3)  16.5 

Nitrogen 0.221 

Nitrate (NO3) 0.221 

Chloride 25.5 

TDS (Total Dissolved Solids) 87 

Calcium 8.33 

Magnesium 1.98 

Oxidation-Reduction Potential 96.3 

Total Kjeldahl Nitrogen  0.362 

Total Organic Carbon 1.2 

Sulfate 8.3 
 

 

Surface Water Parameters 
Volume of Flow cfs 78.2 

Water Temperature °c 17.3 

Dissolved Oxygen mg/l 11.3 

pH (Field) 7.97 

Specific Conductance µS 149 

Total Hardness mg/l 36 

Total Alkalinity (CaCO3)  mg/l 17 

Nitrogen mg/l 0.252 

Nitrate (NO3) mg/l 0.252 

Chloride mg/l 25.9 

TDS (Total Dissolved Solids) mg/l 83 

Calcium mg/l 8.77 

Magnesium mg/l 2.08 

Oxidation-Reduction Potential 145.4 

Total Kjeldahl Nitrogen  mg/l 0.284 

Total Organic Carbon mg/l 1.2 

Sulfate mg/l 8.5 

 

This chemical replicate was taken within the confluence of Brodhead Creek and Sambo Creek.  The replicate and standard samples donôt appear 
dissimilar, and thus served as a quality assurance check designed for testing laboratory analysis techniques. 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR21 - Smithfield Township 
09/15/2009 (Latitude: 40° 59' 40.77" Longitude: -75° 08' 21.32")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately upstream of Manwalamink WWTP outfall & downstream 

of confluence with Marshalls Creek. 
 

 
Habitat Summary 
Instream Cover 16 

Substrate for Macroinvertebrates 18 

Channel Alteration 15 

Sediment Deposition 13 

Channel Flow Status 16 

Condition of Banks 15 

Bank Vegetative Protection 16 

Grazing or Other Disruptive 

Pressure 
18 

Riparian Vegetative Zone Width 18 

Embeddedness 15 

Velocity/Depth Regimes 18 

Frequency of Riffles 18 

Total Habitat Score 196 
 

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 
4 0.105 0.105 

EPT Taxa 
Richness 

Observed value / 
19 

5 0.263 0.263 

Total Taxa 

Richness 

Observed value / 

33 
15 0.455 0.455 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.09 0.731 0.731 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

5.29 0.581 0.581 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
26.6 0.316 0.316 

Average of adjusted normalized core metric scores = Total 

Biological Score 
40.85 

 

 

Surface Water Parameters 
Volume of Flow cfs 218.5 

Water Temperature °c 17.07 

Dissolved Oxygen mg/l 11.71 

pH (Field) 8.16 

Specific Conductance µS 195 

Total Hardness mg/l 50 

Total Alkalinity (CaCO3)  mg/l 29 

Nitrogen mg/l 0.416 

Nitrate (NO3) mg/l 0.411 

Nitrite (NO2)  mg/l 0.005 

Chloride mg/l 31 

TDS (Total Dissolved Solids) mg/l 124 

Fecal Coliform mls 63 

Calcium mg/l 14.4 

Magnesium mg/l 2.39 

Oxidation-Reduction Potential 78.7 

Total Kjeldahl Nitrogen  mg/l 0.272 

Total Organic Carbon mg/l 2.5 

Sulfate mg/l 11.4 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Gravel > 16 - 23 4 

Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 5 

Very Coarse Gravel > 45 - 64 19 

Small Cobble > 64 - 90 24 

Medium Cobble > 90 - 128 23 

Large Cobble > 128 - 180 17 

Very Large Cobble > 180 - 256 7 

Total Count  100 
 

 

The total macroinvertebrate biological score is 40.8 which did not attain the benchmark of 50 for non-impairment.  However, scores between 40 

and 50 require additional evaluations:   (1) if the sample has Beckôs Index Score < 20 or % Sensitive Individuals <20 % in the subsample; (2) 

subsample dominated by tolerant taxa or individuals; or (3) if EPT are absent from subsample; then sample is impaired. The surface water 

parameters were within required criteria.  The total macroinvertebrates collected at this site was 197.  The habitat scored in the optimal range with 

196 out of 240 total.  The average particle size for this site is 86.2.  This site is considered impaired due to 1) & 3) missing Plecoptera above. 

Note: The location of the latitude /Longitude was slightly different from the replicate sample for the detection of chemical constituents flowing 
within the confluence. 

 

 



Brodhead Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR21R - Smithfield Township  
Chemical Replicate 

09/15/2009 (Latitude: 40° 59' 41.01" Longitude: -75° 08' 20.57")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately upstream of Manwalamink WWTP outfall & downstream 

of confluence with Marshalls Creek. (Taken within confluence) 
 

                             Replicate sample  Standard sample 

 

Surface Water Parameters 
Total Hardness mg/l 48 

Total Alkalinity (CaCO3)  mg/l 28 

Nitrogen mg/l 0.415 

Nitrate (NO3) mg/l 0.409 

Nitrite (NO2) mg/l 0.006 

Chloride mg/l 30.8 

TDS (Total Dissolved Solids) mg/l 131 

Fecal Coliform mls 150 

Calcium mg/l 14 

Magnesium mg/l 2.38 

Total Kjeldahl Nitrogen  mg/l 0.334 

Total Organic Carbon mg/l 2.5 

Sulfate mg/l 11.5 

Surface Water Parameters 
Volume of Flow cfs 218.5 

Water Temperature °c 17.07 

Dissolved Oxygen mg/l 11.71 

pH (Field) 8.16 

Specific Conductance µS 195 

Total Hardness mg/l 50 

Total Alkalinity (CaCO3)  mg/l 29 

Nitrogen mg/l 0.416 

Nitrate (NO3) mg/l 0.411 

Nitrite (NO2)  mg/l 0.005 

Chloride mg/l 31 

TDS (Total Dissolved Solids) mg/l 124 

Fecal Coliform mls 63 

Calcium mg/l 14.4 

Magnesium mg/l 2.39 

Oxidation-Reduction Potential 78.7 

Total Kjeldahl Nitrogen  mg/l 0.272 

Total Organic Carbon mg/l 2.5 

Sulfate mg/l 11.4 
 

  

This chemical replicate was taken within the confluence of Brodhead Creek and Marshalls Creek, immediately upstream of WWTP discharge.  

The replicate and standard samples donôt appear dissimilar, and thus served as a quality assurance check designed for testing laboratory analysis 
techniques. 

Note: The location of the latitude /Longitude was slightly different from the standard sample for the detection of chemical constituents flowing 

within the confluence. 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 



Brodhead Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

BRODCR22 - Stroud Township 
09/03/2009 (Latitude: 41° 03' 37.66" Longitude: -75° 13' 14.07")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately upstream of Paradise Creek confluence. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 19 

Sediment Deposition 19 

Channel Flow Status 20 

Condition of Banks 19 

Bank Vegetative Protection 20 

Grazing or Other Disruptive Pressure 19 

Riparian Vegetative Zone Width 19 

Embeddedness 18 

Velocity/Depth Regimes 19 

Frequency of Riffles 19 

Total Habitat Score 227 
 

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 

26 0.684 0.684 

EPT Taxa 

Richness 

Observed value / 

19 
13 0.684 0.684 

Total Taxa 
Richness 

Observed value / 
33 

24 0.727 0.727 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.72 0.951 0.951 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

2.67 0.904 0.904 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

62.5 0.74 0.74 

Average of adjusted normalized core metric scores = Total 

Biological Score 
78.167 

 

 

Surface Water Parameters 
Volume of Flow cfs 91.77 

Water Temperature °c 15.72 

pH (Field) 8.45 

Specific Conductance µS 61 

TDS (Total Dissolved Solids) mg/l 30 

Oxidation-Reduction Potential 145 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 1 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 2 

Coarse Gravel > 23 - 32 12 

Very Coarse Gravel > 32 - 45 14 

Very Coarse Gravel > 45 - 64 25 

Small Cobble > 64 - 90 25 

Medium Cobble > 90 - 128 14 

Large Cobble > 128 - 180 1 

Very Large Cobble > 180 - 256 2 

Small Boulder > 256 - 362 1 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 78.1 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 225.  The habitat scored in the optimal range with 227 out of 

240 total.  The average particle size for this site is 58.8. 

 

  



Devils Hole Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

DEHOCR04 - Paradise Township 
09/03/2009    (Latitude: 41° 07' 41.52" Longitude: -75° 18' 29.64") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 15 yards upstream of confluence with Paradise Creek. 
 

 
Habitat Summary 
Instream Cover 19 

Substrate for Macroinvertebrates 18 

Channel Alteration 15 

Sediment Deposition 18 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 17 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 10 

Embeddedness 18 

Velocity/Depth Regimes 15 

Frequency of Riffles 19 

Total Habitat Score 198 
 

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 
35 0.921 0.921 

EPT Taxa 

Richness 

Observed value / 

19 
13 0.684 0.684 

Total Taxa 

Richness 

Observed value / 

33 
24 0.727 0.727 

Shannon 
Diversity 

Index 

Observed value / 

2.86 
2.45 0.857 0.857 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

3.35 0.82 0.82 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
66.6 0.789 0.789 

Average of adjusted normalized core metric scores = Total 

Biological Score 
79.967 

 

 

Surface Water Parameters 
Volume of Flow cfs *  

Water Temperature °c *  

Dissolved Oxygen mg/l *  

pH (Field) *  

Specific Conductance µS *  

TDS (Total Dissolved Solids) mg/l  *  

Oxidation-Reduction Potential *  
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 1 

Fine Gravel > 4 - 6 3 

Medium Gravel > 8 - 11 5 

Medium Gravel > 11 - 16 8 

Coarse Gravel > 16 - 23 5 

Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 12 

Medium Cobble > 90 - 128 20 

Large Cobble > 128 - 180 18 

Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 4 

Small Boulder > 362 - 512 4 

Large/Very Large Boulder > 1024 - 2048 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 79.9 which did attain the benchmark of 50 for non-impairment.  *The surface water parameters are 

not shown due to meter malfunction.  The total macroinvertebrates collected at this site was 205.  The habitat scored in the optimal range with 

198 out of 240 total.  The average particle size for this site is 94.9. 

 

 

 

 

 

 
 

 

 



Devils Hole Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

DEHOCR05 - Paradise Township 
09/03/2009       (Latitude: 41° 08' 26.53" Longitude: -75° 19' 45.09") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately  75 yards upstream of Lackawanna Railroad. Adjacent 

to old hydroelectric dam. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 15 

Sediment Deposition 19 

Channel Flow Status 19 

Condition of Banks 18 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 19 

Riparian Vegetative Zone Width 18 

Embeddedness 18 

Velocity/Depth Regimes 16 

Frequency of Riffles 19 

Total Habitat Score 215 
 

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 
32 0.842 0.842 

EPT Taxa 
Richness 

Observed value / 
19 

14 0.737 0.737 

Total Taxa 

Richness 

Observed value / 

33 
25 0.758 0.758 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.59 0.906 0.906 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

2.3 0.949 0.949 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
64 0.757 0.757 

Average of adjusted normalized core metric scores = Total 

Biological Score 
82.483 

 

 

Surface Water Parameters 
Volume of Flow cfs 4.93 

Water Temperature °c 12.04 

Dissolved Oxygen mg/l 9.45 

pH (Field) 8.02 

Specific Conductance µS 57 

TDS (Total Dissolved Solids) mg/l 28 

Oxidation-Reduction Potential 136 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 5 

Medium Gravel > 11 - 16 10 

Coarse Gravel > 16 - 23 1 

Coarse Gravel > 23 - 32 9 

Very Coarse Gravel > 32 - 45 23 

Very Coarse Gravel > 45 - 64 11 

Small Cobble > 64 - 90 13 

Medium Cobble > 90 - 128 9 

Very Large Cobble > 180 - 256 2 

Small Boulder > 256 - 362 6 

Small Boulder > 362 - 512 4 

Large/Very Large Boulder > 1024 - 2048 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 82.4 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 200.  The habitat scored in the optimal range with 215 out of 

240 total.  The average particle size for this site is 43.0. 

 

  



Marshalls Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

MARSCR13 - Smithfield Township 
09/15/2009  (Latitude: 40° 59' 55.47" Longitude: -75° 08' 22.73") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 200 yards upstream of confluence with Brodhead 

Creek. Behind Minisink Bar & Hotel at intersection of River Road & 

Post Office Road. 
 

 
Habitat Summary 
Instream Cover 16 

Substrate for Macroinvertebrates 18 

Channel Alteration 14 

Sediment Deposition 15 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 16 

Riparian Vegetative Zone Width 7 

Embeddedness 17 

Velocity/Depth Regimes 15 

Frequency of Riffles 18 

Total Habitat Score 188 
 

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 
18 0.474 0.474 

EPT Taxa 
Richness 

Observed value / 
19 

11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
27 0.818 0.818 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.74 0.958 0.958 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

4.66 0.658 0.658 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
40.7 0.482 0.482 

Average of adjusted normalized core metric scores = Total 

Biological Score 
66.15 

 

 

Surface Water Parameters 
Volume of Flow cfs 23.45 

Water Temperature °c 16.75 

Dissolved Oxygen mg/l 11.6 

pH (Field) 8.07 

Specific Conductance 198 

Total Hardness mg/l 69 

Total Alkalinity (C aCO3) mg/l 45.5 

Nitrogen mg/l 0.224 

Nitrate (NO3) mg/l 0.224 

Chloride mg/l 19.5 

TDS (Total Dissolved Solids) mg/l 133 

Fecal Coliform mls 55 

Calcium mg/l 21.5 

Magnesium mg/l 2.57 

Oxidation-Reduction Potential 107.9 

Total Kjeldahl Nitrogen  mg/l 0.243 

Total Organic Carbon mg/l 2.4 

Sulfate mg/l 15.9 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 2 

Fine Gravel > 4 - 6 5 

Medium Gravel > 8 - 11 6 

Medium Gravel > 11 - 16 10 

Coarse Gravel > 16 - 23 10 

Coarse Gravel > 23 - 32 2 

Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 5 

Small Cobble > 64 - 90 14 

Medium Cobble > 90 - 128 15 

Large Cobble > 128 - 180 15 

Very Large Cobble > 180 - 256 3 

Small Boulder > 256 - 362 7 

Small Boulder > 362 - 512 1 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 66.1 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 218.  The habitat scored in the suboptimal-optimal range 

with 188 out of 240 total.  The average particle size for this site is 74.1.   

 

 

 
 



Paradise Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

PARACR08 - Stroud Township 
09/03/2009 (Latitude: 41° 04' 01.55" Longitude: -75° 13' 18.34") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 150 yards upstream of confluence with Brodhead 

Creek. 
 

 
Habitat Summary 
Instream Cover 20 

Substrate for Macroinvertebrates 19 

Channel Alteration 19 

Sediment Deposition 18 

Channel Flow Status 19 

Condition of Banks 19 

Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 20 

Riparian Vegetative Zone Width 20 

Embeddedness 17 

Velocity/Depth Regimes 19 

Frequency of Riffles 19 

Total Habitat Score 228 
 

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 
18 0.474 0.474 

EPT Taxa 
Richness 

Observed value / 
19 

11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
17 0.515 0.515 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

1.57 0.549 0.549 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

4.94 0.624 0.624 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
52.9 0.627 0.627 

Average of adjusted normalized core metric scores = Total 

Biological Score 
56.133 

 

 

Surface Water Parameters 
Volume of Flow cfs 59.24 

Water Temperature °c 16.62 

pH (Field) 8.43 

Specific Conductance µS 148 

TDS (Total Dissolved Solids) mg/l 74 

Oxidation-Reduction Potential 145 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 4 

Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 1 

Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 8 

Very Coarse Gravel > 45 - 64 12 

Small Cobble > 64 - 90 10 

Medium Cobble > 90 - 128 15 

Large Cobble > 128 - 180 16 

Very Large Cobble > 180 - 256 9 

Small Boulder > 256 - 362 7 

Small Boulder > 362 - 512 12 

Total Count  100 
 

 

The total macroinvertebrate biological score is 56.1 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 216.  The sample was dominated by Chrionomids.  The 

habitat scored in the optimal range with 228 out of 240 total.  The average particle size for this site is 111. 

 

 

 

 

 
 

 
 



Sambo Creek (CWF-MF) 

Monroe County Water Quality Study Site Assessment:  

SAMBCR06 - East Stroudsburg Borough 
09/08/2009 (Latitude: 41° 01' 05.70" Longitude: -75° 11' 03.80") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Immediately upstream of stormwater discharge pipe, behind Weis 

Markets. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 18 

Pool Variability  15 

Channel Alteration 16 

Sediment Deposition 12 

Channel Flow Status 19 

Condition of Banks 19 

Bank Vegetative Protection 17 

Ripari an Vegetative Zone Width 11 

Instream Cover (Fish) 16 

Total Habitat Score 143 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

3 17.65 17.65 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
9 29.03 29.03 

Beck4 Observed value / 

22) × 100 
3 13.64 13.64 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

0.45 0.19 18.52 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

1 9.09 9.09 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

2 33.33 33.33 

Average of adjusted normalized core metric scores = 

Total Biological Score 
20.21 

 

 

Surface Water Parameters 
Volume of Flow cfs 7.09 

Water Temperature °c 16.73 

Dissolved Oxygen mg/l 9.58 

pH (Field) 7.5 

Specific Conductance µS 311 

Total Hardness mg/l 88 

Total Alkalinity (CaCO3)  mg/l 57 

Nitrogen mg/l 2.7 

Nitrate (NO3) mg/l 2.69 

Nitrite (NO2)  mg/l 0.007 

Total Phosphorous mg/l 0.241 

Chloride mg/l 36.5 

TDS (Total Dissolved Solids) mg/l 178 

Fecal Coliform 1100 

Calcium mg/l 28.7 

Magnesium mg/l 2.9 

Oxidation-Reduction Potential 140.6 

Total Kjeldahl Nitrogen  mg/l 0.966 

Total Organic Carbon mg/l 2.4 

Sulfate mg/l 21.5 
 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Silt/Clay < 0 - 0.062 20 

Medium Sand > 0.25 - 0.5 1 

Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 1 

Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 1 

Fine Gravel > 6 - 8 4 

Medium Gravel > 8 - 11 10 

Medium Gravel > 11 - 16 17 

Coarse Gravel > 16 - 23 15 

Coarse Gravel > 23 - 32 7 

Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 7 

Medium Cobble > 90 - 128 4 

Small Boulder > 256 - 362 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 20.2 which did not attain the benchmark of 55 for non-impairment.  The surface water parameters 
were within required criteria, except total phosphorus & fecal coliform.  The total macroinvertebrates collected at this site was 194.  The habitat 

scored in the optimal range with 143 out of 180 total.  The average particle size for this site is 14.0.  This site is impaired, it is missing the order 

Plecoptera and is dominated by the amphipod Gammarus.  Habitat impacts are ruled out for impairment to the biological score. 

 

 

 

 

 



Sambo Creek (CWF-MF) 

Monroe County Water Quality Study Site Assessment:  

SAMBCR06W - East Stroudsburg Borough 

Winter Sampling 
11/12/2009             (Latitude: 41° 01' 05.70" Longitude: -75° 11' 03.80") 

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Immediately upstream of stormwater discharge pipe, behind Weis 

Markets. 
 

 

 

Surface Water Parameters 
Water Temperature °c 8.47 

Dissolved Oxygen mg/l 6.86 

pH (Field) 7.45 

Specific Conductance µS 231 

Total Hardness mg/l 72 

Total Alkalini ty (CaCO3) mg/l 46 

Nitrogen mg/l 1.33 

Nitrate (NO3) mg/l 1.33 

Total Phosphorous mg/l  0.167 

Chloride mg/l 26.9 

TDS (Total Dissolved Solids) mg/l 133 

Fecal Coliform mls 130 

Calcium mg/l 21.8 

Magnesium mg/l 2.48 

Oxidation-Reduction Potential 120.8 

Total Kjeldahl Nitrogen  mg/l 0.318 

Total Organic Carbon mg/l 2.7 

Sulfate mg/l 15.9 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

2 11.76 11.76 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
8 25.81 25.81 

Beck4 Observed value / 
22) × 100 

1 4.55 4.55 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
0.21 0.09 8.64 

# Of 

Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
1 9.09 9.09 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

1 16.67 16.67 

Average of adjusted normalized core metric scores = 

Total Biological Score 
12.75 

 

 

  
 

The total macroinvertebrate biological score is 12.7 which did not attain the benchmark of 55 for non-impairment.  The surface water parameters 

were within required criteria, except total phosphorous.  The total macroinvertebrates collected at this site was 210.  This site is impaired, it is 
missing the order Plecoptera and is dominated by the amphipod Gammarus.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



Cherry Creek Watershed 
Cherry Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

CHERCR06 - Hamilton Township 
09/08/2009 (Latitude: 40° 56' 13.01" Longitude: -75° 15' 10.18")  

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Approximately 15 yards downstream of Kemmertown Bridge. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 20 

Pool Variability  15 

Channel Alteration 12 

Sediment Deposition 17 

Channel Flow Status 20 

Condition of Banks 18 

Bank Vegetative Protection 19 

Riparian Vegetative Zone Width 14 

Pool Substrate Characterization 17 

Total Habitat Score 152 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 

/ 17) × 100 
11 64.71 64.71 

Taxa 
Richness 

(Observed value 
/ 31) × 100 

21 67.74 67.74 

Beck4 Observed value / 

22) × 100 
6 27.27 27.27 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

2.41 0.99 99.18 

# Of 

Caddisfly 
Taxa 

(Observed value 

/ 11) × 100 
7 63.64 63.64 

# Of 

Mayfly 
Taxa 

(Observed value 

/ 6) × 100 
3 50 50 

Average of adjusted normalized core metric scores = 

Total Biological Score 
62.09 

 

 

Surface Water Parameters 
Volume of Flow cfs 9.67 

Water Temperature °c 15.89 

Dissolved Oxygen mg/l 10.89 

pH (Field) 8.31 

Specific Conductance µS 231 

Total Hardness mg/l 114 

Total Alkalinity (CaCO3)  mg/l 80 

Nitrogen mg/l 0.307 

Nitrate (NO3) mg/l 0.307 

Chloride mg/l 7.09 

TDS (Total Dissolved Solids) mg/l 115 

Fecal Coliform mls 140 

Calcium mg/l 31.4 

Magnesium mg/l 7.26 

Oxidation-Reduction Potential 133.3 

Total Kjeldahl Nitrogen  mg/l 0.667 

Total Organic Carbon mg/l 1.8 

Sulfate mg/l 30.4 
 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Silt/Clay < 0 - 0.062 7 

Fine Sand > 0.125 - 0.25 2 

Medium Sand > 0.25 - 0.5 5 

Coarse Sand > 0.5 - 1 5 

Very Coarse Sand > 1 - 2 1 

Very Fine Gravel > 2 - 4 5 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 4 

Medium Gravel > 8 - 11 4 

Medium Gravel > 11 - 16 11 

Coarse Gravel > 16 - 23 10 

Coarse Gravel > 23 - 32 10 

Very Coarse Gravel > 32 - 45 6 

Very Coarse Gravel > 45 - 64 7 

Small Cobble > 64 - 90 7 

Medium Cobble > 90 - 128 11 

Very Large Cobble > 180 - 256 1 

Small Boulder > 256 - 362 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 62.0 which did attain the benchmark of 55 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 117, which violated the required sampling criteria.  The 

habitat scored in the optimal range with 152 out of 180 total.  The average particle size for this site is 18.2. 

 

 

 
 

 



 

Cherry Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

CHERCR06W - Hamilton Township  
Winter Sampling 

11/12/2009 (Latitude: 40° 56' 13.01" Longitude: -75° 15' 10.18")  

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  Approximately 15 yards downstream of Kemmertown Bridge. 
 

 

 

Surface Water Parameters 
Water Temperature °c 8.41 

Dissolved Oxygen mg/l 11.08 

pH (Field) 8.72 

Specific Conductance µS 201 

Total Hardness mg/l 92 

Total Alkalinity (CaCO3)  mg/l 67 

Nitrogen mg/l 0.341 

Nitrate (NO3) mg/l 0.336 

Nitrite (NO2)  mg/l 0.005 

Total Phosphorous mg/l 0.889 

Chloride mg/l 5.85 

TDS (Total Dissolved Solids) mg/l 118 

Fecal Coliform mls 45 

Calcium mg/l 24.8 

Magnesium mg/l 5.62 

Oxidation-Reduction Potential 88.4 

Total Kjeldahl Nitrogen  mg/l 0.229 

Total Organic Carbon mg/l 1.9 

Sulfate mg/l 22.9 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

18 105.88 100 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
27 87.1 87.1 

Beck4 Observed value / 

22) × 100 
8 36.36 36.36 

Shannon 
Diversity 

Observed value / 

2.43) × 100 
2.18 0.9 89.71 

# Of 
Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
9 81.82 81.82 

# Of 
Mayfly 

Taxa 

(Observed value 

/ 6) × 100 
4 66.67 66.67 

Average of adjusted normalized core metric scores = 

Total Biological Score 
76.94 

 

  

The total macroinvertebrate biological score is 76.9 which did attain the benchmark of 55 for non-impairment.  The surface water parameters were 

within required criteria, except total phosphorous.  The total macroinvertebrates collected at this site was 183. 

 
  



 

Cherry Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

CHERCR14 - Stroud Township 
09/08/2009 (Latitude: 40° 57' 46.23" Longitude: -75° 12' 01.88") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards upstream of confluence with Mountain Run. 
 

 
Habitat Summary 
Instream Cover 17 

Substrate for Macroinvertebrates 14 

Channel Alteration 17 

Sediment Deposition 16 

Channel Flow Status 19 

Condition of Banks 17 

Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 16 

Embeddedness 14 

Velocity/Depth Regimes 16 

Frequency of Riffles 13 

Total Habitat Score 193 
 

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 

11 0.289 0.289 

EPT Taxa 
Richness 

Observed value / 
19 

9 0.474 0.474 

Total Taxa 

Richness 

Observed value / 

33 
23 0.697 0.697 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.48 0.867 0.867 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

3.72 0.774 0.774 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

43.4 0.515 0.515 

Average of adjusted normalized core metric scores = Total 

Biological Score 
60.267 

 

 

Surface Water Parameters 
Volume of Flow cfs 9.37 

Water Temperature °C 16.96 

Dissolved Oxygen mg/l 10 

pH (Field) 8.42 

Specific Conductance 360 

Total Hardness mg/l 150 

Total Alkalinity (CaCO3)  mg/l 106 

Nitrogen mg/l 0.296 

Nitrate (NO3) mg/l 0.296 

Chloride mg/l 8.51 

TDS (Total Dissolved Solids) mg/l 185 

Fecal Coliform mls 170 

Calcium mg/l 40.7 

Magnesium mg/l 9.61 

Oxidation-Reduction Potential  180 

Total Kjeldahl Nitrogen  mg/l 1.16 

Total Organic Carbon mg/l 1.6 

Sulfate mg/l 37.3 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 6 

Fine Sand > 0.125 - 0.25 2 

Coarse Sand > 0.5 - 1 2 

Very Coarse Sand > 1 - 2 2 

Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 6 

Medium Gravel > 11 - 16 9 

Coarse Gravel > 16 - 23 8 

Coarse Gravel > 23 - 32 13 

Very Coarse Gravel > 32 - 45 14 

Very Coarse Gravel > 45 - 64 19 

Small Cobble > 64 - 90 5 

Medium Cobble > 90 - 128 2 

Very Larg e Cobble > 180 - 256 3 

Small Boulder > 256 - 362 3 

Medium Boulder > 512 - 1024 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 60.2 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 215.  The habitat scored in the optimal range with 193 out of 

240 total.  The average particle size for this site is 23.9. 

 

 

 



 
Cherry Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

CHERCR15 - Hamilton Township 
09/08/2009             (Latitude: 40° 56' 45.65" Longitude: -75° 14' 09.78")  

Method -  Multihabitat Assessment 10-DFrame Composite. 

Location -  From the intersection of Middle Road & Blakeslee Road, 

approximately 275 yards north on Blakeslee Road. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 15 

Pool Variability  15 

Channel Alteration 19 

Sediment Deposition 13 

Channel Flow Status 19 

Condition of Banks 18 

Bank Vegetative Protection 20 

Ripar ian Vegetative Zone Width 18 

Pool Substrate Characterization 12 

Total Habitat Score 149 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

4 23.53 23.53 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
15 48.39 48.39 

Beck4 Observed value / 

22) × 100 
2 9.09 9.09 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

1.37 0.56 56.38 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

2 18.18 18.18 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

2 33.33 33.33 

Average of adjusted normalized core metric scores = 

Total Biological Score 
31.48 

 

 

Surface Water Parameters 
Volume of Flow cfs 0.278 

Water Temperature ° c 16.62 

Dissolved Oxygen mg/l 10.34 

pH (Field) 8.49 

Specific Conductance µg/l 270 

Total Hardness mg/l 134 

Total Alkalinity (CaCO3)  mg/l 93 

Nitrogen mg/l 0.346 

Nitrate (NO3) mg/l 0.346 

Chloride mg/l 6.74 

TDS (Total Dissolved Solids) mg/l 163 

Fecal Coliform mls 130 

Calcium mg/l 35.6 

Magnesium mg/l 8.7 

Oxidation-Reduction Potential  135 

Total Kjeldahl Nitrogen  mg/l 0.715 

Total Organic Carbon mg/l 1.1 

Sulfate mg/l 34.6 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 60 

Very Fine Sand 0.062 - 0.125 40 

Total Count  100 
 

 

The total macroinvertebrate biological score is 32.2 which did not attain the benchmark of 55 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 219.  The habitat scored in the optimal range with 149 out of 

180 total.  The average particle size for this site is 0.062 -silt/clay.  This site was missing the order Plecoptera. 

 

  



Lehigh River Watershed 
Lehigh River (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

LEHIRI01  - Coolbaugh Township 
09/09/2009               (Latitude: 41° 10' 33.42" Longitude: -75° 35' 01.46") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 200 yards upstream of Arrowhead WWTP in 

Thornhurst . 
 

 
Habitat Summary 
Instream Cover 19 

Substrate for Macroinvertebrates 19 

Channel Alteration 18 

Sediment Deposition 18 

Channel Flow Status 18 

Condition of Banks 18 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 7 

Embeddedness 18 

Velocity/Depth Regimes 20 

Frequency of Riffles 19 

Total Habitat Score 207 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adju sted 

Standardized 

Metric Score 

Maximum = 

1.000 

Modified 

Beck's 

Index 

Observed value / 
38 

11 0.289 0.289 

EPT Taxa 

Richness 

Observed value / 

19 
9 0.474 0.474 

Total Taxa 
Richness 

Observed value / 
33 

27 0.818 0.818 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.78 0.972 0.972 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

3.64 0.784 0.784 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

29.6 0.351 0.351 

Average of adjusted normalized core metric scores = Total 

Biological Score 
61.467 

 

 

Surface Water Parameters 
Volume of Flow cfs 37.48 

Water Temperature °c 16.33 

Dissolved Oxygen mg/l 9.3 

pH (Field) 7.86 

Specific Conductance µS 46 

Total Hardness mg/l 24 

Total Alkalinity (CaCO3)  mg/l 11 

Nitrogen mg/l 0.108 

Nitrate (NO3) mg/l 0.108 

Chloride mg/l 17.7 

TDS (Total Dissolved Solids) 62 

Fecal Coliform mls 36 

Calcium mg/l 6.28 

Magnesium mg/l 1.13 

Oxidation-Reduction Potential 167.5 

Total Kjeldahl Nitrogen  mg/l 0.382 

Total Organic Carbon mg/l 3.2 

Sulfate mg/l 4.8 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 16 

Medium Gravel > 11 - 16 7 

Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 2 

Very Coarse Gravel > 45 - 64 7 

Small Cobble > 64 - 90 6 

Medium Cobble > 90 - 128 10 

Large Cobble > 128 - 180 9 

Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 13 

Small Boulder > 362 - 512 13 

Total Count  100 
 

 

The total macroinvertebrate biological score is 61.4 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 205.  The habitat scored in the optimal range with 207 out of 

240 total.  The average particle size for this site is 96.6. 

 

 

 
 

 



 
 

Lehigh River (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

LEHIRI02  - Coolbaugh Township 
09/09/2009 (Latitude: 41° 10' 20.99" Longitude: -75° 35' 19.56") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately downstream of Arrowhead WWTP in Thornhurst. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 17 

Channel Alteration 14 

Sediment Deposition 18 

Channel Flow Status 19 

Condition of Banks 19 

Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 10 

Embeddedness 17 

Velocity/Depth Regimes 19 

Frequency of Riffles 16 

Total Habitat Score 201 
 

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 

20 0.526 0.526 

EPT Taxa 

Richness 

Observed value / 

19 
12 0.632 0.632 

Total Taxa 
Richness 

Observed value / 
33 

27 0.818 0.818 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.76 0.965 0.965 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

3.95 0.746 0.746 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

44.4 0.526 0.526 

Average of adjusted normalized core metric scores = Total 

Biological Score 
70.217 

 

 

Surface Water Parameters 
Volume of Flow cfs 32.69 

Water Temperature °c 16.07 

Dissolved Oxygen mg/l 9.42 

pH (Field) 7.35 

Specific Conductance µS 89 

Total Hardness mg/l 23 

Total Alkalinity (CaCO3)  mg/l 10.5 

Nitrogen mg/l 0.143 

Nitrate (NO3) mg/l 0.143 

Chloride mg/l 17.9 

TDS (Total Dissolved Solids) mg/l 45 

Fecal Coliform mls 18 

Calcium mg/l 6.37 

Magnesium mg/l 1.17 

Oxidation-Reduction Potential 127.9 

Total Kjeldahl Nitrogen  mg/l 0.351 

Total Organic Carbon mg/l 2.9 

Sulfate mg/l 5 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 1 

Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 7 

Medium Gravel > 11 - 16 10 

Coarse Gravel > 16 - 23 10 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 7 

Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 9 

Medium Cobble > 90 - 128 6 

Large Cobble > 128 - 180 5 

Very Large Cobble > 180 - 256 3 

Small Boulder > 256 - 362 12 

Small Boulder > 362 - 512 13 

Total Count  100 
 

 

The total macroinvertebrate biological score is 70.2 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 203.  The habitat scored in the optimal range with 201 out of 

240 total.  The average particle size for this site is 58.6. 

 

  



 

Trout Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

TROUCR03 - Tobyhanna Township 
09/09/2009             (Latitude: 41° 09' 44.45" Longitude: -75° 35' 50.99")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 150 yards upstream of the Lehigh River confluence. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 16 

Sediment Deposition 17 

Channel Flow Status 16 

Condition of Banks 18 

Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 19 

Riparian Vegetative Zone Width 20 

Embeddedness 16 

Velocity/Depth Regimes 18 

Frequency of Riffles 18 

Total Habitat Score 212 
 

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 
10 0.263 0.263 

EPT Taxa 

Richness 

Observed value / 

19 
7 0.368 0.368 

Total Taxa 

Richness 

Observed value / 

33 
22 0.667 0.667 

Shannon 
Diversity 

Index 

Observed value / 

2.86 
2.51 0.878 0.878 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

5.44 0.562 0.562 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
31.8 0.377 0.377 

Average of adjusted normalized core metric scores = Total 

Biological Score 
51.917 

 

 

Surface Water Parameters 
Volume of Flow cfs 5.4 

Water Temperature °c 18.03 

Dissolved Oxygen mg/l 9 

pH (Field) 7.82 

Specific Conductance µS 60 

Total Hardness mg/l 27 

Total Alkalinity (CaCO3)  mg/l 12 

Nitrogen mg/l 0.108 

Nitrate (NO3) mg/l 0.108 

Chloride mg/l 14.4 

TDS (Total Dissolved Solids) mg/l 63 

Calcium mg/l 7.23 

Magnesium mg/l 1.26 

Oxidation-Reduction Potential 130.6 

Total Kjeldahl Nitrogen  mg/l 0.498 

Total Organic Carbon mg/l 5.9 

Sulfate mg/l 4.3 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 4 

Coarse Sand > 0.5 - 1 5 

Very Coarse Sand > 1 - 2 4 

Fine Gravel > 4 - 6 1 

Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 3 

Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 3 

Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 18 

Very Coarse Gravel > 45 - 64 17 

Small Cobble > 64 - 90 14 

Medium Cobble > 90 - 128 10 

Large Cobble > 128 - 180 2 

Very Large Cobble > 180 - 256 6 

Small Boulder > 256 - 362 4 

Small Boulder > 362 - 512 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 51.9 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 208.  The habitat scored in the optimal range with 212 out of 

240 total.  The average particle size for this site is 51.0. 

 

  



McMichael Creek Watershed 
McMichael Creek (TSF) 

Monroe County Water Quality Study Site Assessment:  

MCMICR34  - Stroudsburg Borough 
09/15/2009 (Latitude: 40° 59' 14.16" Longitude: -75° 11' 12.36")  

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Immediately upstream of STBG WWTP outfall. 
 

 
Habitat Summary 
Instream Cover 16 

Substrate for Macroinvertebrates 17 

Channel Alteration 13 

Sediment Deposition 17 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 13 

Grazing or Other Disruptive Pressure 13 

Riparian Vegetative Zone Width 8 

Embeddedness 16 

Velocity/Depth Regimes 17 

Frequency of Riffles 16 

Total Habitat Score 180 
 

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 18 0.474 0.474 

EPT Taxa 

Richness 

Observed value / 

19 
14 0.737 0.737 

Total Taxa 
Richness 

Observed value / 
33 

28 0.848 0.848 

Shannon 

Diversity 
Index 

Observed value / 

2.86 2.72 0.951 0.951 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.86 0.634 0.634 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 46.4 0.549 0.549 

Average of adjusted normalized core metric scores = Total 

Biological Score 
69.883 

 

                       

Surface Water Parameters 
Volume of Flow cfs 175.06 

Water Temperature °c 16.09 

Dissolved Oxygen mg/l 11.03 

pH (Field) 7.75 

Specific Conductance µS 201 

Total Hardness mg/l 51 

Total Alkalinity (CaCO3)  mg/l 29 

Nitrogen mg/l 0.401 

Nitrate (NO3) mg/l 0.401 

Chloride mg/l 31.9 

TDS (Total Dissolved Solids) mg/l 128 

Fecal Coliform mls 270 

Calcium mg/l 14.8 

Magnesium mg/l 2.55 

Oxidation-Reduction Potential 136.1 

Total Kjeldahl Nitrogen  mg/l 0.245 

Total Organic Carbon mg/l 2.6 

Sulfate mg/l 12.2 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Coarse Sand > 0.5 - 1 4 

Fine Gravel > 4 - 6 1 

Fine Gravel > 6 - 8 2 

Medium Gravel > 11 - 16 2 

Coarse Gravel > 16 - 23 8 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 8 

Very Coarse Gravel > 45 - 64 5 

Small Cobble > 64 - 90 5 

Medium Cobble > 90 - 128 14 

Large Cobble > 128 - 180 15 

Very Large Cobble > 180 - 256 10 

Small Boulder > 256 - 362 10 

Small Boulder > 362 - 512 5 

Medium Boulder > 512 - 1024 4 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 69.8 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria, except fecal coliform.  The total macroinvertebrates collected at this site was 219.  The habitat scored in the 

suboptimal range with 180 out of 240 total.  The average particle size for this site is 112. 

 

  



 

Pocono Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

POCOCR14 - Stroudsburg Borough 
09/04/2009 (Latitude: 40° 58' 49.29" Longitude: -75° 11' 46.62") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards upstream of confluence with McMichael 

Creek. 
 

 
Habitat Summary 
Instream Cover 16 

Substrate for Macroinvertebrates 18 

Channel Alteration 18 

Sediment Deposition 15 

Channel Flow Status 16 

Condition of Banks 15 

Bank Vegetative Protection 17 

Grazing or Other Disruptive Pressure 17 

Riparian Vegetative Zone Width 17 

Embeddedness 16 

Velocity/Depth Regimes 19 

Frequency of Riffles 18 

Total Habitat Score 202 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metri c Score 

Maximum = 

1.000 

Modified 

Beck's 

Index 

Observed value / 
38 

14 0.368 0.368 

EPT Taxa 

Richness 

Observed value / 

19 
9 0.474 0.474 

Total Taxa 
Richness 

Observed value / 
33 

18 0.545 0.545 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
1.68 0.587 0.587 

Hilsenhoff 

Biotic 
Index 

(10 - Observed 

value) / (10 - 
1.89) 

5.28 0.582 0.582 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

44.4 0.526 0.526 

Average of adjusted normalized core metric scores = Total 

Biological Score 
51.367 

 

 

Surface Water Parameters 
Volume of Flow cfs 34.4 

Water Temperature °c 15.67 

Dissolved Oxygen mg/l 9.69 

pH (Field) 7.84 

Specific Conductance µS 256 

TDS (Total Dissolved Solids) mg/l 128 

Oxidation-Reduction Potential 166.5 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 5 

Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 7 

Coarse Gravel > 16 - 23 3 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 18 

Very Coarse Gravel > 45 - 64 14 

Small Cobble > 64 - 90 13 

Medium Cobble > 90 - 128 6 

Large Cobble > 128 - 180 12 

Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 7 

Total Count  100 
 

 

The total macroinvertebrate biological score is 51.3 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 206.  The habitat scored in the optimal range with 202 out of 
240 total.  The average particle size for this site is 52.3. 

 

 

 

 

 



 
Pocono Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

POCOCR16 - Pocono Township 
09/02/2009                (Latitude: 41° 03' 05.86" Longitude: -75° 20' 15.94") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 200 yards south of Mountain View Village & 10 yards 

downstream of confluence with Coolmoor Creek. 
 

 
Habitat Summary 
Instream Cover 16 

Substrate for Macroinvertebrates 18 

Channel Alteration 13 

Sediment Deposition 17 

Channel Flow Status 18 

Condition of Banks 17 

Bank Vegetative Protection 17 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 8 

Embeddedness 18 

Velocity/Depth Regimes 18 

Frequency of Riffles 18 

Total Habitat Score 193 
 

Metric Standardi zation 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 
60.8 0.72 0.72 

Average of adjusted normalized core metric scores = Total 

Biological Score 
73.233 

 

 

Surface Water Parameters 
Volume of Flow cfs 9.66 

Water Temperature °c 12.6 

Dissolved Oxygen mg/l 10 

pH (Field) 7.39 

Specific Conductance µS 158 

Total Hardness mg/l 32 

Total Alkalinity (CaCO3)  mg/l 16.5 

Nitrogen mg/l 0.187 

Nitrate (NO3) mg/l 0.187 

Chloride mg/l 32.4 

TDS (Total Dissolved Solids) mg/l 79 

Fecal Coliform mls 9 

Oxidation-Reduction Potential 135.3 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 2 

Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 2 

Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 2 

Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 11 

Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 23 

Medium Cobble > 90 - 128 10 

Large Cobble > 128 - 180 15 

Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 4 

Small Boulder > 362 - 512 4 

Medium Boulder > 512 - 1024 2 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 73.2 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 

were within required criteria.  The total macroinvertebrates collected at this site was 206.  The habitat scored in the optimal range with 193 out of 

240 total.  The average particle size for this site is 81.1. 

 

 

 



 
Pocono Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

POCOCR17 - Pocono Township  
09/02/2009               (Latitude: 41° 03' 02.80" Longitude: -75° 19' 14.76") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards downstream of Sullivan Trail bridge. 
 

 
Habitat Summary 
Instream Cover 17 

Substrate for Macroinvertebrates 17 

Channel Alteration 13 

Sediment Deposition 16 

Channel Flow Status 18 

Condition of Banks 14 

Bank Vegetative Protection 14 

Grazing or Other Disruptive Pressure 6 

Riparian Vegetative Zone Width 6 

Embeddedness 17 

Velocity/Depth Regimes 16 

Frequency of Riffles 19 

Total Habitat Score 173 
 

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 

28 0.737 0.737 

EPT Taxa 

Richness 

Observed value / 

19 
12 0.632 0.632 

Total Taxa 
Richness 

Observed value / 
33 

22 0.667 0.667 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.22 0.776 0.776 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.19 0.716 0.716 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

63.6 0.753 0.753 

Average of adjusted normalized core metric scores = Total 

Biological Score 
71.35 

 

 

Surface Water Parameters 
Volume of Flow cfs 14.03 

Water Temperature °c 13.83 

Dissolved Oxygen mg/l 10.27 

pH (Field) 7.92 

Specific Conductance µS 145 

Total Hardness mg/l 36 

Total Alkalinity (CaCO3)  mg/l 17 

Nitrogen mg/l 0.227 

Nitrate (NO3) mg/l 0.227 

Chloride mg/l 32.3 

TDS (Total Dissolved Solids) mg/l 113 

Fecal Coliform mls 9 

Magnesium mg/l 2 

Oxidation-Reduction Potential 169.4 

Total Kjeldahl Nitrogen  mg/l 0.787 

Total Organic Carbon mg/l 1.5 

Sulfate mg/l 5.4 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Coarse Sand > 1 - 2 5 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 2 

Medium Gravel > 11 - 16 4 

Coarse Gravel > 16 - 23 1 

Very Coarse Gravel > 32 - 45 10 

Very Coarse Gravel > 45 - 64 7 

Small Cobble > 64 - 90 9 

Medium Cobble > 90 - 128 12 

Large Cobble > 128 - 180 15 

Very Large Cobble > 180 - 256 5 

Small Boulder > 256 - 362 6 

Small Boulder > 362 - 512 14 

Medium Boulder > 512 - 1024 6 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 71.3 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 203.  The habitat scored in the suboptimal range with 173 out 

of 240 total.  The average particle size for this site is 117.2. 

 

 

 

 

 



 
Pocono Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  

POCOCR18 - Pocono Township 
09/02/2009                 (Latitude: 40° 59' 27.34" Longitude: -75° 15' 17.76") 

Method -  Riffle/Run Assessment 6 D-Frame Composite. 

Location -  Approximately 50 yards downstream of Shafers School House Road. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 18 

Channel Alteration 14 

Sediment Deposition 18 

Channel Flow Status 19 

Condition of Banks 15 

Bank Vegetative Protection 16 

Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 10 

Embeddedness 18 

Velocity/Depth Regimes 17 

Frequency of Riffles 18 

Total Habitat Score 196 
 

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 

17 0.447 0.447 

EPT Taxa 
Richness 

Observed value / 
19 

12 0.632 0.632 

Total Taxa 

Richness 

Observed value / 

33 
24 0.727 0.727 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.34 0.818 0.818 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.78 0.644 0.644 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

45.8 0.542 0.542 

Average of adjusted normalized core metric scores = Total 

Biological Score 
63.5 

 

 

Surface Water Parameters 
Volume of Flow cfs 83.05 

Water Temperature °c 14.67 

Dissolved Oxygen mg/l 10.88 

pH (Field) 7.92 

Specific Conductance µS 210 

Total Hardness mg/l 46 

Total Alkalinity (CaCO3)  mg/l 24 

Nitrogen mg/l 0.426 

Nitrate (NO3) mg/l 0.426 

Chloride mg/l 40.8 

TDS (Total Dissolved Solids) mg/l 105 

Fecal Coliform mls 36 

Oxidation-Reduction Potential 145.7 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 

Very Fine Sand 0.062 - 0.125 1 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 2 

Medium Gravel > 11 - 16 5 

Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 2 

Very Coarse Gravel > 32 - 45 14 

Very Coarse Gravel > 45 - 64 7 

Small Cobble > 64 - 90 11 

Medium Cobble > 90 - 128 15 

Large Cobble > 128 - 180 7 

Very Large Cobble > 180 - 256 6 

Small Boulder > 256 - 362 10 

Small Boulder > 362 - 512 8 

Medium Boulder > 512 - 1024 1 

Total Count  100 
 

 

The total macroinvertebrate biological score is 63.5 which did attain the benchmark of 50 for non-impairment.  The surface water parameters 
were within required criteria.  The total macroinvertebrates collected at this site was 218.  The habitat scored in the optimal range with 196 out of 

240 total.  The average particle size for this site is 82.0. 

 

 

 

 

 




