
RESULTS 
 

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

the 2008 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, either the riffle-run or multihabitat Aquatic Life Use (ALU) 

benchmarks, which produces 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 are 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 according to watersheds and the site identification 

numbering system.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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

Monroe County Water Quality Study Site Assessment:  
AQUACR11 ς Ross Township 

 
Method-  Multihabitat Assessment 10-DFrame Composite. 
Location-  Immediately upstream of bridge on Mt. Eaton Road. 

 

 

Habitat Summary 
Substrate for Macroinvertebrates 14 
Pool Variability 11 

Channel Alteration 13 
Sediment Deposition 12 

Channel Flow Status 19 
Condition of Banks 18 

Bank Vegetative Protection 20 
Riparian Vegetative Zone Width 15 

Pool Substrate Characterization 15 

Total Habitat Score 137 
 

Surface Water Parameters 
Volume of Flow 0.81 
Water Temperature 14.79 

Dissolved Oxygen 10.42 
pH (Field) 7.48 

Specific Conductance 289 
Total Hardness 125 
Total Alkalinity (CaCO3) 99 

Nitrogen 1.3 
Nitrate (NO3) 1.29 

Nitrite (NO2) 0.006 
Chloride 14.2 

TDS (Total Dissolved 
Solids) 

145 

Fecal Coliform 250 EST 
pH (Lab) 7.25 

Metric Standardization Equations 
Metric Standardization 

Equation 
Observed Metric 

Value 
Normalized 

Metric 
Score 

Adjusted 
Metric 
Score 

Maximum 
= 100 

EPT (Observed 
value / 17) × 
100 

8 47.06 47.06 

Taxa 
Richness 

(Observed 
value / 31) × 
100 

21 67.74 67.74 

Beck4 Observed value 
/ 22) × 100 

8 36.36 36.36 

Shannon 
Diversity 

Observed value 
/ 2.43) × 100 

2.35867612458599 0.97 97.06 

# Of 
Caddisfly 
Taxa 

(Observed 
value / 11) × 
100 

2 18.18 18.18 

# Of 
Mayfly 
Taxa 

(Observed 
value / 6) × 100 

4 66.67 66.67 

Average of adjusted normalized core metric scores = Total 
Biological Score 

55.51 

 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Fine Sand > 0.125 - 0.25 2 
Medium Sand > 0.25 - 0.5 7 

Coarse Sand > 0.5 - 1 13 
Very Coarse Sand > 1 - 2 20 

Very Fine Gravel > 2 - 4 26 
Fine Gravel > 4 - 6 18 

Fine Gravel > 6 - 8 6 
Medium Gravel > 8 - 11 5 

Medium Gravel > 11 - 16 2 
Coarse Gravel > 16 - 23 1 

Total Count  100 

 
 
This site rated as optimal for habitat with a score of 137 out of a total score of 180. The total macroinvertebrate biological score is 55.51, which 
attained the benchmark of 55 ALU for designation. The surface water parameters were within acceptable limits, except fecal coliform. The 
average pebble count particle size is represented as the D-50, for this site it is 2.5 mm.  The total macroinvertebrates collected at this site was 
201. 
 
 

 

 



Aquashicola Creek (HQ-CWF, MF)  

Monroe County Water Quality Study Site Assessment:  
AQUACR12 ς Lower Towamensing Township, Carbon County 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 538 yards upstream of confluence with Buckwha Creek. 

 

 

Habitat Summary 
Instream Cover 13 
Substrate for Macroinvertebrates 18 

Channel Alteration 20 
Sediment Deposition 17 

Channel Flow Status 20 
Condition of Banks 16 

Bank Vegetative Protection 20 
Grazing or Other Disruptive Pressure 15 

Riparian Vegetative Zone Width 14 
Embeddedness 15 

Velocity/Depth Regimes 17 
Frequency of Riffles 17 

Total Habitat Score 202 
 

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 
/ 39 

6 0.154 0.154 

EPT Taxa 
Richness 

Observed value 
/ 23 

12 0.522 0.522 

Total Taxa 
Richness 

Observed value 
/ 35 

23 0.657 0.657 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.44003422842926 0.841 0.841 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.86528497409326 0.746 0.746 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

69.5652173913043 0.752 0.752 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

61.2 

 

 

Surface Water Parameters 
Volume of Flow 11.32 

Water Temperature 18.33 
Dissolved Oxygen 9.87 

pH (Field) 8.05 
Specific Conductance 189 

Total Hardness 87 
Total Alkalinity 
(CaCO3) 

75 

Nitrogen 0.21 

Nitrate (NO3) 0.21 
Chloride 6.74 
TDS (Total Dissolved 
Solids) 

95 

Fecal Coliform 210 EST 

pH (Lab) 7.41 
 

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

Silt/Clay < 0 - 0.062 3 
Very Fine Sand 0.062 - 0.125 1 

Medium Sand > 0.25 - 0.5 1 
Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 3 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 2 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 9 
Medium Gravel > 11 - 16 7 

Coarse Gravel > 16 - 23 9 
Coarse Gravel > 23 - 32 4 
Very Coarse Gravel > 32 - 45 14 

Very Coarse Gravel > 45 - 64 12 
Small Cobble > 64 - 90 16 

Medium Cobble > 90 - 128 7 
Very Large Cobble > 180 - 256 7 

Total Count  100 
 

 

This site rated as optimal for habitat with a score of 202 out of a total score of 240. The total macroinvertebrate biological score is 61.2, which 
did not attain the benchmark of 80 ALU for HQ designation.  The surface water parameters were within acceptable limits, except fecal coliform.  
The average pebble count particle size is represented as the D-50, for this site it is 37 mm. The total macroinvertebrates collected at this site 
was 193.  
 



Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  
BUCKCR01 ς Eldred Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 200 yards downstream of stone bridge in Kunkletown. 

 

 

Habitat Summary 
Instream Cover 15 
Substrate for Macroinvertebrates 15 

Channel Alteration 19 
Sediment Deposition 14 

Channel Flow Status 16 
Condition of Banks 15 

Bank Vegetative Protection 19 
Grazing or Other Disruptive Pressure 12 

Riparian Vegetative Zone Width 5 
Embeddedness 16 

Velocity/Depth Regimes 20 
Frequency of Riffles 13 

Total Habitat Score 179 
 

Surface Water Parameters 
Volume of Flow 3.23 

Water Temperature 16.63 
Dissolved Oxygen 9.2 

pH (Field) 7.36 
Specific Conductance 83 

Total Hardness 38 
Total Alkalinity 
(CaCO3) 

25 

Nitrogen 0.699 

Nitrate (NO3) 0.699 
Chloride 11.3 

TDS (Total Dissolved 
Solids) 

41 

Fecal Coliform 110 EST 

pH (Lab) 7.04 

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 
/ 39 

15 0.385 0.385 

EPT Taxa 
Richness 

Observed value 
/ 23 

11 0.478 0.478 

Total Taxa 
Richness 

Observed value 
/ 35 

22 0.629 0.629 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.31803839742845 0.799 0.799 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.73737373737374 0.762 0.762 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

72.7272727272727 0.786 0.786 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

63.983 

 

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

Silt/Clay < 0 - 0.062 10 
Very Fine Sand 0.062 - 0.125 2 

Fine Sand > 0.125 - 0.25 4 
Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 2 
Fine Gravel > 4 - 6 5 
Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 3 
Medium Gravel > 11 - 16 9 

Coarse Gravel > 16 - 23 12 
Coarse Gravel > 23 - 32 17 

Very Coarse Gravel > 32 - 45 20 
Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 3 
Medium Cobble > 90 - 128 1 

Total Count  100 

 
 
This site rated as suboptimal for habitat with a score of 179 out of a total score of 240. The total macroinvertebrate biological score   of 63.9, 
which did attain the benchmark of 63 ALU for CWF designation. The surface water parameters were within acceptable limits. The average 
pebble count particle size is represented as the D-50, for this site it is 21.4 mm. The total macroinvertebrates collected at this site was 198.   

 

 



Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  
BUCKCR05 ς Eldred Township 

 
Method-  Multihabitat Assessment 10-DFrame Composite. 
Location-  Approximately 25 yards upstream of confluence with Princess Run. 

 

 

Habitat Summary 
Substrate for Macroinvertebrates 16 
Pool Variability 15 

Channel Alteration 19 
Sediment Deposition 13 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative Protection 17 
Riparian Vegetative Zone Width 2 

Pool Substrate Characterization 15 
Total Habitat Score 131 

 

Surface Water Parameters 
Volume of Flow 0 

Water Temperature 20.23 
Dissolved Oxygen 10.59 

pH (Field) 7.59 
Specific Conductance 118 

Total Hardness 38 
Total Alkalinity 
(CaCO3) 

26 

Nitrogen 0.465 

Nitrate (NO3) 0.465 
Chloride 12.1 
TDS (Total Dissolved 
Solids) 

59 

Fecal Coliform 120 EST 

pH (Lab) 7.01 

Metric Standardization Equations 
Metric Standardization 

Equation 
Observed Metric 

Value 
Normalized 

Metric 
Score 

Adjusted 
Metric 
Score 

Maximum 
= 100 

EPT (Observed 
value / 17) × 
100 

5 29.41 29.41 

Taxa 
Richness 

(Observed 
value / 31) × 
100 

20 64.52 64.52 

Beck4 Observed value 
/ 22) × 100 

5 22.73 22.73 

Shannon 
Diversity 

Observed value 
/ 2.43) × 100 

2.05047799529694 0.84 84.38 

# Of 
Caddisfly 
Taxa 

(Observed 
value / 11) × 
100 

4 36.36 36.36 

# Of 
Mayfly 
Taxa 

(Observed 
value / 6) × 100 

1 16.67 16.67 

Average of adjusted normalized core metric scores = Total 
Biological Score 

42.34 

 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Silt/Clay < 0 - 0.062 23 
Coarse Sand > 0.5 - 1 9 

Very Coarse Sand > 1 - 2 4 
Very Fine Gravel > 2 - 4 3 

Fine Gravel > 4 - 6 6 
Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 19 
Medium Gravel > 11 - 16 8 

Coarse Gravel > 16 - 23 9 
Coarse Gravel > 23 - 32 9 
Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 2 
Small Cobble > 64 - 90 2 

Total Count  100 

 
 
This site rated as suboptimal for habitat with a score of 131 out of a total score of 180.  The total macroinvertebrate biological score is 
42.3, which did not attain the benchmark of 55 ALU for designation.  The surface water parameters were within acceptable limits, except 
temperature. This site recorded no flow. The average pebble count particle size is represented as the D-50, for this site it is 8.3 mm.  
The total macroinvertebrates collected at this site was 197. 
 



Buckwha Creek (CWF)  

Monroe County Water Quality Study Site Assessment:  
BUCKCR06 ς Eldred Township 

 
Method-  Multihabitat Assessment 10-DFrame Composite. 
Location-  Approximately 25 yards upstream of confluence with Chapple Creek. 

 

 

Habitat Summary 
Substrate for Macroinvertebrates 18 
Pool Variability 15 

Channel Alteration 18 
Sediment Deposition 16 

Channel Flow Status 17 
Condition of Banks 18 

Bank Vegetative Protection 18 
Riparian Vegetative Zone Width 6 

Pool Substrate Characterization 18 
Total Habitat Score 144 

 

Surface Water Parameters 
Volume of Flow 5.34 

Water 
Temperature 

19.5 

Dissolved Oxygen 10.81 
pH (Field) 7.81 

Specific 
Conductance 

110 

Total Hardness 39 

Total Alkalinity 
(CaCO3) 

26 

Nitrogen 0.652 
Nitrate (NO3) 0.652 

Chloride 11.3 
TDS (Total 
Dissolved Solids) 

55 

Fecal Coliform 80 EST 
pH (Lab) 7.13 

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 

24 77.42 77.42 

Beck4 Observed value / 
22) × 100 

9 40.91 40.91 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

2.49120482718674 1.03 100 

# Of 
Caddisfly 
Taxa 

(Observed value / 
11) × 100 

5 45.45 45.45 

# Of 
Mayfly 
Taxa 

(Observed value / 
6) × 100 

6 100 100 

Average of adjusted normalized core metric scores = Total 
Biological Score 

73.37 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Very Fine Sand 0.062 - 0.125 1 

Fine Sand > 0.125 - 0.25 1 
Coarse Sand > 0.5 - 1 2 

Very Coarse Sand > 1 - 2 4 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 5 
Fine Gravel > 6 - 8 8 

Medium Gravel > 8 - 11 7 
Medium Gravel > 11 - 16 4 
Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 1 
Very Coarse Gravel > 32 - 45 11 

Very Coarse Gravel > 45 - 64 12 
Small Cobble > 64 - 90 9 

Medium Cobble > 90 - 128 6 
Large Cobble > 128 - 180 1 

Very Large Cobble > 180 - 256 2 
Small Boulder > 256 - 362 2 

Small Boulder > 362 - 512 5 
Medium Boulder > 512 - 1024 10 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 

 
 

This site rated as optimal for habitat with a score of 144 out of a total score of 180. The total macroinvertebrate biological score is 73.3, which 
did attain the benchmark of 55 ALU for designation. The surface water parameters were within acceptable, except temperature. The average 
pebble count particle size is represented as the D-50, for this site it is 42.3 mm. The total macroinvertebrates collected at this site was 196. 

 



Buckwha Creek (CWF)  

Monroe County Water Quality Study Site Assessment:  
BUCKCR07 - Lower Towamensing Township, Carbon County 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 250 yards upstream of bridge off Lower Smith Gap Road. 

 

 

Habitat Summary 
Instream Cover 16 

Substrate for 
Macroinvertebrates 

15 

Channel Alteration 20 
Sediment Deposition 15 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

14 

Riparian Vegetative Zone Width 4 
Embeddedness 14 

Velocity/Depth Regimes 16 
Frequency of Riffles 12 

Total Habitat Score 179 
 

Surface Water Parameters 
Volume of Flow 11.91 
Water 
Temperature 

19.01 

Dissolved 
Oxygen 

10.19 

pH (Field) 7.63 
Specific 
Conductance 

117 

Total Hardness 40 

Total Alkalinity 
(CaCO3) 

27.5 

Nitrogen 0.614 
Nitrate (NO3) 0.614 
Chloride 10.6 

TDS (Total 
Dissolved Solids) 

58 

Fecal Coliform 20 EST 
pH (Lab) 7.19 

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 
/ 39 

20 0.513 0.513 

EPT Taxa 
Richness 

Observed value 
/ 23 

14 0.609 0.609 

Total Taxa 
Richness 

Observed value 
/ 35 

27 0.771 0.771 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.57540385100422 0.888 0.888 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.02970297029703 0.726 0.726 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

77.7777777777778 0.841 0.841 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

72.467 

 

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

Very Fine Sand 0.062 - 0.125 1 
Medium Sand > 0.25 - 0.5 1 
Coarse Sand > 0.5 - 1 4 

Very Coarse Sand > 1 - 2 3 
Very Fine Gravel > 2 - 4 4 

Fine Gravel > 4 - 6 3 
Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 7 
Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 5 
Coarse Gravel > 23 - 32 8 

Very Coarse Gravel > 32 - 45 10 
Very Coarse Gravel > 45 - 64 17 

Small Cobble > 64 - 90 13 
Medium Cobble > 90 - 128 5 
Large Cobble > 128 - 180 4 

Very Large Cobble > 180 - 256 6 
Small Boulder > 256 - 362 2 

Small Boulder > 362 - 512 1 

Total Count  100 

 
This site rated as suboptimal habitat with a score of 179 out of 240. The total macroinvertebrate biological score is 72.4, which did attain 
the benchmark of 63 ALU for CWF designation. The surface water parameters were within acceptable limits.  The total macroinvertebrates 

collected at this site was 202.  The average pebble count particle size is represented as the D-50, for this site it is 42.0 mm.rbo 



Brodhead Creek Watershed 
Brodhead Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
BRODCR01 ς Barrett Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  !ǇǇǊƻȄƛƳŀǘŜƭȅ рл ȅŀǊŘǎ ǳǇǎǘǊŜŀƳ ƻŦ .ǊƛƴƪŜǊΩǎ .ǊƛŘƎŜΣ ŀǘ ƛƴǘŜǊǎŜŎǘƛƻƴ  

of S.R. 447 & Mill Creek Road. 
 

 

Habitat Summary 
Instream Cover 18 
Substrate for Macroinvertebrates 18 

Channel Alteration 15 
Sediment Deposition 18 
Channel Flow Status 20 

Condition of Banks 15 
Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 18 
Riparian Vegetative Zone Width 10 

Embeddedness 18 
Velocity/Depth Regimes 17 

Frequency of Riffles 17 
Total Habitat Score 202 

 

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 
/ 39 

20 0.513 0.513 

EPT Taxa 
Richness 

Observed value 
/ 23 

15 0.652 0.652 

Total Taxa 
Richness 

Observed value 
/ 35 

21 0.6 0.6 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.44020990057073 0.841 0.841 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.5 0.791 0.791 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

76.1904761904762 0.824 0.824 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

70.35 

 

 

Surface Water Parameters 
Volume of Flow 15.28 

Water Temperature 16.63 
Dissolved Oxygen 9.2 
pH (Field) 7.36 

Specific Conductance 83 
TDS (Total Dissolved 
Solids) 

41 

 

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

Coarse Sand > 0.5 - 1 1 
Fine Gravel > 4 - 6 1 
Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 1 
Coarse Gravel > 16 - 23 8 

Coarse Gravel > 23 - 32 6 
Very Coarse Gravel > 32 - 45 9 

Very Coarse Gravel > 45 - 64 17 
Small Cobble > 64 - 90 20 

Medium Cobble > 90 - 128 19 
Large Cobble > 128 - 180 3 

Very Large Cobble > 180 - 256 3 
Small Boulder > 256 - 362 2 

Small Boulder > 362 - 512 9 

Total Count  100 
 

 
This site rated as optimal for habitat with a score of 202 out of a total score of 240. The total macroinvertebrate biological score is 70.3, which 
did not attain the benchmark of 80 ALU for special protection streams. The surface water parameters were within acceptable limits. The 
average pebble count particle size is represented as the D-50, this site it is 70.9 mm. The total macroinvertebrates collected at this site was 216. 

  



Brodhead Creek (CWF, TSF, MF) 

Monroe County Water Quality Study Site Assessment: 
 BRODCR13 ς Smithfield Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 200 yards upstream of confluence with Delaware River & 

DWGNRA boundary control point. 
 

 

Habitat Summary 
Instream Cover 15 
Substrate for Macroinvertebrates 6 

Channel Alteration 20 
Sediment Deposition 16 
Channel Flow Status 16 

Condition of Banks 15 
Bank Vegetative Protection 19 

Grazing or Other Disruptive 
Pressure 

20 

Riparian Vegetative Zone Width 20 
Embeddedness 5 

Velocity/Depth Regimes 14 
Frequency of Riffles 4 

Total Habitat Score 170 
 

Surface Water Parameters 
Volume of Flow 221.95 
Water 
Temperature 

21.31 

Dissolved Oxygen 10.84 

pH (Field) 7.88 
Specific 
Conductance 

210 

Total Hardness 53 
Total Alkalinity 
(CaCO3) 

32 

Nitrogen 0.336 

Nitrate (NO3) 0.329 
Nitrite (NO2) 0.007 

Total Phosphorous 0.083 
Chloride 27.7 

TDS (Total 
Dissolved Solids) 

105 

Fecal Coliform 410 EST 

pH (Lab) 7.88 

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 
/ 39 

7 0.179 0.179 

EPT Taxa 
Richness 

Observed value 
/ 23 

15 0.652 0.652 

Total Taxa 
Richness 

Observed value 
/ 35 

22 0.629 0.629 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.47253154743062 0.853 0.853 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.86046511627907 0.625 0.625 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

59.0909090909091 0.639 0.639 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

59.617 

 

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

Very Fine Sand 0.062 - 0.125 2 
Fine Sand > 0.125 - 0.25 7 

Medium Sand > 0.25 - 0.5 15 
Coarse Sand > 0.5 - 1 7 
Very Coarse Sand > 1 - 2 6 

Very Fine Gravel > 2 - 4 3 
Fine Gravel > 4 - 6 8 

Fine Gravel > 6 - 8 6 
Medium Gravel > 8 - 11 4 

Medium Gravel > 11 - 16 9 
Coarse Gravel > 16 - 23 14 

Coarse Gravel > 23 - 32 7 
Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 5 
Small Cobble > 64 - 90 2 

Large Cobble > 128 - 180 1 

Total Count  100 

 
This site rated as suboptimal habitat with a score of 170 out of a total score of 240. The total macroinvertebrate biological score is 59.6, 
which did not attain the benchmark of 63 ALU CWF designation. The surface water parameters were within acceptable except temperature 
and fecal coliform.  The average pebble count particle size is represented as the D-50, for this site it is 6.6 mm. The total 
macroinvertebrates collected at this site was 172. 



Brodhead Creek (CWF, TSF, MF) 

Monroe County Water Quality Study Site Assessment: 
 BRODCR14 ς Stroud Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Immediately downstream of intersection of Stokes Ave. bridge and 

 Stokes Mill road. 
 

 

Habitat Summary 
Instream Cover 18 
Substrate for 
Macroinvertebrates 

18 

Channel Alteration 15 

Sediment Deposition 18 
Channel Flow Status 20 

Condition of Banks 15 
Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

19 

Riparian Vegetative Zone Width 4 

Embeddedness 18 
Velocity/Depth Regimes 20 

Frequency of Riffles 19 
Total Habitat Score 203 

 

Surface Water Parameters 
Volume of Flow 125.45 
Water 
Temperature 

18.56 

Dissolved Oxygen 9.7 

pH (Field) 7.79 
Specific 
Conductance 

130 

Total Hardness 28 
Total Alkalinity 
(CaCO3) 

15 

Nitrogen 0.192 

Nitrate (NO3) 0.192 
Chloride 21.6 

TDS (Total 
Dissolved Solids) 

65 

Fecal Coliform 120 EST 
pH (Lab) 6.58 

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 
/ 39 

17 0.436 0.436 

EPT Taxa 
Richness 

Observed value 
/ 23 

15 0.652 0.652 

Total Taxa 
Richness 

Observed value 
/ 35 

20 0.571 0.571 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.1788176352739 0.751 0.751 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.13989637305699 0.713 0.713 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

70 0.757 0.757 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

64.667 

 

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

Fine Sand > 0.125 - 0.25 1 
Medium Sand > 0.25 - 0.5 3 

Coarse Sand > 0.5 - 1 1 
Very Coarse Sand > 1 - 2 2 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 6 - 8 2 
Medium Gravel > 11 - 16 3 

Coarse Gravel > 23 - 32 1 
Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 9 
Small Cobble > 64 - 90 10 

Medium Cobble > 90 - 128 13 
Large Cobble > 128 - 180 7 

Very Large Cobble > 180 - 256 9 
Small Boulder > 256 - 362 9 

Small Boulder > 362 - 512 8 
Medium Boulder > 512 - 1024 4 
Large/Very Large 
Boulder 

> 1024 - 2048 2 

Bedrock > 2048 - 4096 11 

Total Count  100 

This site rated as optimal habitat with a score of 203 out of a total score of 240. The total macroinvertebrate biological score is 64.6, which did 
attain the benchmark of 63 ALU CWF designation. The surface water parameters were within acceptable limits. The average pebble count particle 
size is represented as the D-50, for this site it is 128 mm. The total macroinvertebrates collected at this site was 193. 



Brodhead Creek (CWF, TSF, MF) 

Monroe County Water Quality Study Site Assessment:  
BRODCR16 ς Stroud Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 75 yards upstream of confluence with Sambo Creek. 

 

 

Habitat Summary 
Instream Cover 14 
Substrate for Macroinvertebrates 17 

Channel Alteration 10 
Sediment Deposition 15 

Channel Flow Status 19 
Condition of Banks 10 

Bank Vegetative Protection 10 
Grazing or Other Disruptive Pressure 10 

Riparian Vegetative Zone Width 14 
Embeddedness 16 

Velocity/Depth Regimes 18 
Frequency of Riffles 17 
Total Habitat Score 170 

 

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 
/ 39 

15 0.385 0.385 

EPT Taxa 
Richness 

Observed value 
/ 23 

16 0.696 0.696 

Total Taxa 
Richness 

Observed value 
/ 35 

20 0.571 0.571 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.39118860967729 0.825 0.825 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.42372881355932 0.678 0.678 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

65 0.703 0.703 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

64.3 

 

 

Surface Water Parameters 
Volume of Flow 95.53 

Water Temperature 19.1 
Dissolved Oxygen 10.48 

pH (Field) 7.6 
Specific Conductance 145 

Total Hardness 32 
Total Alkalinity 
(CaCO3) 

16.5 

Nitrogen 0.198 

Nitrate (NO3) 0.198 
Chloride 22.9 
TDS (Total Dissolved 
Solids) 

72 

Fecal Coliform 80 EST 

pH (Lab) 6.75 
 

 

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

Coarse Sand > 0.5 - 1 1 
Very Coarse Sand > 1 - 2 2 

Very Fine Gravel > 2 - 4 3 
Fine Gravel > 6 - 8 3 

Medium Gravel > 8 - 11 3 
Medium Gravel > 11 - 16 8 

Coarse Gravel > 16 - 23 6 
Coarse Gravel > 23 - 32 13 

Very Coarse Gravel > 32 - 45 14 
Very Coarse Gravel > 45 - 64 20 

Small Cobble > 64 - 90 11 
Medium Cobble > 90 - 128 6 
Large Cobble > 128 - 180 7 

Very Large Cobble > 180 - 256 1 
Small Boulder > 256 - 362 2 

Total Count  100 

 

This site rated as suboptimal habitat with a score of 170 out of a total score of 240. The total macroinvertebrate biological score is 64.3, which 
did attain the benchmark of 63 ALU for CWF designation. The surface water parameters were within acceptable limits, except temperature. The 
average pebble count particle size is represented as the D-50, for this site it is 41.8 mm. The total macroinvertebrates collected at this site was 
177. 
 

 



Brodhead Creek (CWF, TSF, MF) 

Monroe County Water Quality Study Site Assessment:  
BRODCR17 ς Stroudsburg Borough 

 
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 18 
Channel Alteration 11 

Sediment Deposition 14 
Channel Flow Status 20 

Condition of Banks 10 
Bank Vegetative Protection 15 

Grazing or Other Disruptive Pressure 7 
Riparian Vegetative Zone Width 9 

Embeddedness 15 
Velocity/Depth Regimes 18 

Frequency of Riffles 18 
Total Habitat Score 172 

 

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 
/ 39 

14 0.359 0.359 

EPT Taxa 
Richness 

Observed value 
/ 23 

11 0.478 0.478 

Total Taxa 
Richness 

Observed value 
/ 35 

20 0.571 0.571 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.21319115324453 0.763 0.763 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

5.19047619047619 0.585 0.585 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

60 0.649 0.649 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

56.75 

 

 

Surface Water Parameters 
Volume of Flow 98.53 

Water Temperature 20.1 
Dissolved Oxygen 11.56 
pH (Field) 8.49 

Specific Conductance 174 
Total Hardness 40 

Total Alkalinity 
(CaCO3) 

24.5 

Nitrogen 0.207 
Nitrate (NO3) 0.207 

Chloride 25.5 
TDS (Total Dissolved 
Solids) 

87 

Fecal Coliform 70 EST 
pH (Lab) 7.53 

 

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

Silt/Clay < 0 - 0.062 2 
Fine Sand > 0.125 - 0.25 1 
Medium Sand > 0.25 - 0.5 1 

Very Coarse Sand > 1 - 2 6 
Very Fine Gravel > 2 - 4 4 

Fine Gravel > 4 - 6 2 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 1 
Medium Gravel > 11 - 16 2 

Coarse Gravel > 23 - 32 2 
Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 13 
Small Cobble > 64 - 90 9 

Medium Cobble > 90 - 128 17 
Large Cobble > 128 - 180 13 

Very Large Cobble > 180 - 256 10 
Small Boulder > 256 - 362 5 
Small Boulder > 362 - 512 4 

Medium Boulder > 512 - 1024 3 

Total Count  100 
 

 
This site rated as suboptimal habitat with a score of 172 out of a total score of 240. The total macroinvertebrate biological score is 56.7, which 
did not attain the benchmark of 63.0 ALU CWF designation. The surface water parameters were within acceptable limits, except temperature. 
The average pebble count particle size is represented as the D-50, for this site it is 93.8 mm. The total macroinvertebrates collected at this site 
was 210. 



Brodhead Creek (CWF, TSF, MF) 

Monroe County Water Quality Study Site Assessment:  
BRODCR18 ς Smithfield Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Immediately upstream of confluence with Marshalls Creek. 

 

 

Habitat Summary 
Instream Cover 16 
Substrate for Macroinvertebrates 18 

Channel Alteration 18 
Sediment Deposition 17 

Channel Flow Status 20 
Condition of Banks 20 

Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

18 

Riparian Vegetative Zone Width 19 
Embeddedness 18 

Velocity/Depth Regimes 19 
Frequency of Riffles 18 

Total Habitat Score 220 
 

Surface Water Parameters 
Volume of Flow 245.5 
Water 
Temperature 

20.52 

Dissolved 
Oxygen 

10.59 

pH (Field) 8.42 
Specific 
Conductance 

198 

Total Hardness 49 

Total Alkalinity 
(CaCO3) 

30 

Nitrogen 0.357 

Nitrate (NO3) 0.35 
Nitrite (NO2) 0.007 

Total 
Phosphorous 

0.054 

Chloride 27.7 
TDS (Total 
Dissolved 
Solids) 

99 

Fecal Coliform 450 EST 

pH (Lab) 7.75 

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 
/ 39 

8 0.205 0.205 

EPT Taxa 
Richness 

Observed value 
/ 23 

11 0.478 0.478 

Total Taxa 
Richness 

Observed value 
/ 35 

16 0.457 0.457 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

1.74368579600971 0.601 0.601 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

5.11274509803922 0.595 0.595 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

68.75 0.743 0.743 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

51.317 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Fine Sand > 0.125 - 0.25 1 

Medium Sand > 0.25 - 0.5 4 
Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 3 
Very Fine Gravel > 2 - 4 3 

Fine Gravel > 6 - 8 1 
Medium Gravel > 8 - 11 2 

Medium Gravel > 11 - 16 3 
Coarse Gravel > 16 - 23 3 

Coarse Gravel > 23 - 32 4 
Very Coarse Gravel > 32 - 45 14 
Very Coarse Gravel > 45 - 64 14 

Small Cobble > 64 - 90 15 
Medium Cobble > 90 - 128 15 

Large Cobble > 128 - 180 9 
Very Large Cobble > 180 - 256 8 

Total Count  100 

 
 
This site rated as optimal habitat with a score of 220 out of a total score of 240. The total macroinvertebrate biological score is 51.3, which did 
not attain the benchmark of 63.0 ALU CWF designation. The surface water parameters were within acceptable limits except temperature and 
fecal coliform. The average pebble count particle size is represented as the D-50, this site it is 59.3 mm. The total macroinvertebrates collected 
at this site was 204. 

 



 

Devils Hole Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment: 
 DEHOCR04 ς Paradise Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 15 yards upstream of confluence with Paradise Creek. 

 

 

Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 19 
Channel Alteration 15 

Sediment Deposition 18 
Channel Flow Status 19 

Condition of Banks 15 
Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 16 
Riparian Vegetative Zone Width 4 

Embeddedness 18 
Velocity/Depth Regimes 16 

Frequency of Riffles 19 
Total Habitat Score 195 

 

Surface Water Parameters 
Volume of Flow 11.19 
Water Temperature 15.63 

Dissolved Oxygen 9.7 
pH (Field) 7.11 

Specific Conductance 67 
Total Hardness 18 

Total Alkalinity 
(CaCO3) 

7 

Nitrogen 0.447 

Nitrate (NO3) 0.447 
Chloride 9.93 

TDS (Total Dissolved 
Solids) 

33 

Fecal Coliform 30 EST 
pH (Lab) 6.48 

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 
/ 39 

31 0.795 0.795 

EPT Taxa 
Richness 

Observed value 
/ 23 

19 0.826 0.826 

Total Taxa 
Richness 

Observed value 
/ 35 

28 0.8 0.8 

Shannon 
Diversity 
Index 

Observed value 
/  2.90 

2.57439249710103 0.888 0.888 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.46948356807512 0.794 0.794 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

75 0.811 0.811 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

81.9 

 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Fine Sand > 0.125 - 0.25 2 
Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 2 
Coarse Gravel > 16 - 23 5 

Coarse Gravel > 23 - 32 5 
Very Coarse Gravel > 32 - 45 6 
Very Coarse Gravel > 45 - 64 18 

Small Cobble > 64 - 90 20 
Medium Cobble > 90 - 128 15 

Large Cobble > 128 - 180 8 
Very Large Cobble > 180 - 256 3 

Small Boulder > 256 - 362 8 
Small Boulder > 362 - 512 5 

Medium Boulder > 512 - 1024 2 

Total Count  100 

 
 

This site rated as optimal habitat with a score of 195 out of a total score of 240. The total macroinvertebrate biological score is 81.9, which did 
attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable. The average pebble count particle size 
is represented as the D-50, for this site it is 72.4 mm. The total macroinvertebrates collected at this site was 213. 
 

 



 

Devils Hole Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
DEHOCR05 - Paradise Township 

 
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 20 
Substrate for Macroinvertebrates 19 

Channel Alteration 12 
Sediment Deposition 18 

Channel Flow Status 15 
Condition of Banks 15 

Bank Vegetative Protection 18 
Grazing or Other Disruptive Pressure 18 
Riparian Vegetative Zone Width 15 

Embeddedness 18 
Velocity/Depth Regimes 15 

Frequency of Riffles 19 
Total Habitat Score 202 

 

Surface Water Parameters 
Volume of Flow 3.22 
Water Temperature 13.9 

Dissolved Oxygen 10.03 
pH (Field) 6.75 

Specific Conductance 65 
Total Hardness 18 

Total Alkalinity 
(CaCO3) 

4 

Nitrogen 0.649 
Nitrate (NO3) 0.649 
Chloride 11 

TDS (Total Dissolved 
Solids) 

33 

Fecal coliform < 10 
pH (Lab) 6.35 

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 
/ 39 

32 0.821 0.821 

EPT Taxa 
Richness 

Observed value 
/ 23 

17 0.739 0.739 

Total Taxa 
Richness 

Observed value 
/ 35 

21 0.6 0.6 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.43631717154457 0.84 0.84 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

1.21698113207547 1.068 1.000 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

80.9523809523809 0.875 0.875 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

81.25 

 

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

Coarse Sand > 0.5 - 1 7 
Fine Gravel > 6 - 8 3 

Medium Gravel > 11 - 16 6 
Coarse Gravel > 16 - 23 7 

Coarse Gravel > 23 - 32 7 
Very Coarse Gravel > 32 - 45 9 

Very Coarse Gravel > 45 - 64 6 
Small Cobble > 64 - 90 10 
Medium Cobble > 90 - 128 13 

Large Cobble > 128 - 180 8 
Very Large Cobble > 180 - 256 1 

Small Boulder > 256 - 362 8 
Small Boulder > 362 - 512 3 

Medium Boulder > 512 - 1024 8 
Large/Very Large 
Boulder 

> 1024 - 2048 4 

Total Count  100 

 
 

This site rated as optimal habitat with a score of 202 out of a total score of 240. The total macroinvertebrate biological score is 81.2, which did 
attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable. The average pebble count particle size 
is represented as the D-50, for this site it is 72.5 mm. The total macroinvertebrates collected at this site was 212. 



 

Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR08 - Smithfield Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 50 yards upstream of bridge on Route 209, south of  

Twin Falls Road. 
 

 

Habitat Summary 
Instream Cover 14 
Substrate for Macroinvertebrates 14 

Channel Alteration 14 
Sediment Deposition 15 

Channel Flow Status 20 
Condition of Banks 15 

Bank Vegetative Protection 20 
Grazing or Other Disruptive 
Pressure 

15 

Riparian Vegetative Zone Width 6 
Embeddedness 13 

Velocity/Depth Regimes 15 
Frequency of Riffles 12 

Total Habitat Score 173 
 

Surface Water Parameters 
Volume of Flow 8.19 

Water 
Temperature 

20.63 

Dissolved Oxygen 7.49 
pH (Field) 7.37 

Specific 
Conductance 

174 

TDS (Total 
Dissolved Solids) 

87 

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 
/ 39 

17 0.436 0.436 

EPT Taxa 
Richness 

Observed value 
/ 23 

18 0.783 0.783 

Total Taxa 
Richness 

Observed value 
/ 35 

24 0.686 0.686 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.30290023665216 0.794 0.794 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.90783410138249 0.741 0.741 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

75 0.811 0.811 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

70.85 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Silt/Clay < 0 - 0.062 8 

Coarse Sand > 0.5 - 1 2 
Very Coarse Sand > 1 - 2 3 

Very Fine Gravel > 2 - 4 6 
Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 11 
Medium Gravel > 8 - 11 6 

Medium Gravel > 11 - 16 6 
Coarse Gravel > 16 - 23 1 
Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 7 
Very Coarse Gravel > 45 - 64 13 

Small Cobble > 64 - 90 12 
Medium Cobble > 90 - 128 8 

Large Cobble > 128 - 180 4 
Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 2 
Small Boulder > 362 - 512 1 

Total Count  100 
 

This site rated as suboptimal habitat with a score of 173 out of a total score of 240. The total macroinvertebrate biological score is 70.8, which 
did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits except temperature. The 
average pebble count particle size is represented as the D-50, for this site it is 33.6 mm. The total macroinvertebrates collected at this site was 
217. 



Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR09 - Smithfield Township 

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

Location-  Approximately 25 yards upstream of bridge on County Bridge Road. 
 

 

Habitat Summary 
Instream Cover 13 
Substrate for Macroinvertebrates 12 

Channel Alteration 14 
Sediment Deposition 18 
Channel Flow Status 19 

Condition of Banks 16 
Bank Vegetative Protection 20 

Grazing or Other Disruptive Pressure 3 
Riparian Vegetative Zone Width 7 

Embeddedness 14 
Velocity/Depth Regimes 15 

Frequency of Riffles 12 
Total Habitat Score 163 

 

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 
/ 39 

14 0.359 0.359 

EPT Taxa 
Richness 

Observed value 
/ 23 

17 0.739 0.739 

Total Taxa 
Richness 

Observed value 
/ 35 

30 0.857 0.857 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.87888716885525 0.993 0.993 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.58590308370044 0.659 0.659 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

60 0.649 0.649 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

70.933 

 

 

Surface Water Parameters 
Volume of Flow 7.59 

Water Temperature 20.93 
Dissolved Oxygen 8.86 

pH (Field) 8.02 
Specific Conductance 187 
TDS (Total Dissolved 
Solids) 

93 

 

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

Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 3 
Medium Gravel > 8 - 11 3 
Medium Gravel > 11 - 16 6 

Coarse Gravel > 16 - 23 3 
Coarse Gravel > 23 - 32 13 

Very Coarse Gravel > 32 - 45 11 
Very Coarse Gravel > 45 - 64 19 

Small Cobble > 64 - 90 16 
Medium Cobble > 90 - 128 10 

Large Cobble > 128 - 180 8 
Very Large Cobble > 180 - 256 1 

Small Boulder > 256 - 362 2 
Large/Very Large Boulder > 1024 - 2048 2 

Total Count  100 
 

 

This site rated as suboptimal habitat with a score of 163 out of a total score of 240. The total macroinvertebrate biological score is 70.9, which 
did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits, except temperature. The 
average pebble count particle size is represented as the D-50, for this site it is 52.2 mm. The total macroinvertebrates collected at this site was 
227. 
 

 

 



Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR10 ς Middle Smithfield Township 

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

Location-  Approximately 100 yards upstream of confluence with Bear Swamp Run. 
 

 

Habitat Summary 
Instream Cover 20 

Substrate for Macroinvertebrates 20 
Channel Alteration 17 

Sediment Deposition 19 
Channel Flow Status 19 

Condition of Banks 19 
Bank Vegetative Protection 19 

Grazing or Other Disruptive 
Pressure 

16 

Riparian Vegetative Zone Width 14 

Embeddedness 18 
Velocity/Depth Regimes 17 

Frequency of Riffles 20 
Total Habitat Score 218 

 

Surface Water Parameters 
Volume of Flow 15.5 
Water 
Temperature 

14.67 

Dissolved Oxygen *  

pH (Field) 7.5 
Specific 
Conductance 

70 

Total Hardness 24 
Total Alkalinity 
(CaCO3) 

11.5 

Nitrogen 0.261 

Nitrate (NO3) 0.261 
Chloride 8.51 

TDS (Total 
Dissolved Solids) 

35 

TSS (Total 
Suspended Solids) 

5.4 

Fecal Coliform 160 EST 

pH (Lab) 6.41 

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 
/ 39 

23 0.59 0.59 

EPT Taxa 
Richness 

Observed value 
/ 23 

18 0.783 0.783 

Total Taxa 
Richness 

Observed value 
/ 35 

29 0.829 0.829 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.47622097803913 0.854 0.854 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.21719457013575 0.825 0.825 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

72.4137931034483 0.783 0.783 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

77.733 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Coarse Sand > 0.5 - 1 6 

Very Coarse Sand > 1 - 2 4 
Very Fine Gravel > 2 - 4 6 

Fine Gravel > 4 - 6 11 
Fine Gravel > 6 - 8 7 

Medium Gravel > 11 - 16 6 
Very Coarse Gravel > 32 - 45 1 

Very Coarse Gravel > 45 - 64 2 
Small Cobble > 64 - 90 9 

Medium Cobble > 90 - 128 5 
Large Cobble > 128 - 180 1 
Very Large Cobble > 180 - 256 2 

Small Boulder > 256 - 362 1 
Small Boulder > 362 - 512 4 

Medium Boulder > 512 - 1024 2 
Bedrock > 2048 - 4096 33 

Total Count  100 

 
 
This site rated as optimal habitat with a score of 218 out of a total score of 240. The total macroinvertebrate biological score is 77.7, which 
did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble 
count particle size is represented as the D-50, for this site it is 83.4 mm. The total macroinvertebrates collected at this site was 221.    
*  Meter malfunction 

 



Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR11 - Middle Smithfield Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 100 yards upstream of Newton Run and White Heron Lake. 

 

 

Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 15 
Channel Alteration 15 
Sediment Deposition 16 

Channel Flow Status 20 
Condition of Banks 18 

Bank Vegetative Protection 14 
Grazing or Other Disruptive 
Pressure 

3 

Riparian Vegetative Zone Width 4 

Embeddedness 16 
Velocity/Depth Regimes 15 

Frequency of Riffles 17 
Total Habitat Score 171 

 

Surface Water Parameters 
Volume of Flow 26.84 
Water 
Temperature 

14.76 

Dissolved Oxygen *  

pH (Field) 7.26 
Specific 
Conductance 

81 

Total Hardness 27 
Total Alkalinity 
(CaCO3) 

14 

Nitrogen 0.314 

Nitrate (NO3) 0.314 
Chloride 8.86 

TDS (Total 
Dissolved Solids) 

40 

TSS (Total 
Suspended Solids) 

5.4 

Fecal Coliform 440 EST 

pH (Lab) 6.57 

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 
/ 39 

18 0.462 0.462 

EPT Taxa 
Richness 

Observed value 
/ 23 

10 0.435 0.435 

Total Taxa 
Richness 

Observed value 
/ 35 

21 0.6 0.6 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

1.94683177994695 0.671 0.671 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

2.92201834862385 0.861 0.861 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

66.6666666666667 0.721 0.721 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

62.5 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Silt/Clay < 0 - 0.062 1 
Coarse Sand > 0.5 - 1 3 

Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 7 
Medium Gravel > 11 - 16 13 

Coarse Gravel > 16 - 23 2 
Coarse Gravel > 23 - 32 9 

Very Coarse Gravel > 32 - 45 14 
Very Coarse Gravel > 45 - 64 12 

Small Cobble > 64 - 90 12 
Medium Cobble > 90 - 128 3 

Large Cobble > 128 - 180 1 
Small Boulder > 256 - 362 4 

Bedrock > 2048 - 4096 16 

Total Count  100 

 

This site rated as suboptimal habitat with a score of 171 out of a total score of 240. The total macroinvertebrate biological score is 62.5, 
which did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits, except fecal 
coliform. The average pebble count particle size is represented as the D-50, for this site it is 42.9 mm. The total macroinvertebrates 
collected at this site was 218.    *   Meter malfunction 

 



Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR12 ς Smithfield Township 

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

Location-  Approximately 200 yards upstream of Pond Creek. 
 

 

Habitat Summary 
Instream Cover 18 
Substrate for Macroinvertebrates 19 

Channel Alteration 15 
Sediment Deposition 15 
Channel Flow Status 18 

Condition of Banks 15 
Bank Vegetative Protection 19 

Grazing or Other Disruptive 
Pressure 

5 

Riparian Vegetative Zone Width 5 
Embeddedness 16 

Velocity/Depth Regimes 16 
Frequency of Riffles 17 

Total Habitat Score 178 
 
 

Surface Water Parameters 
Volume of Flow 31.73 
Water 
Temperature 

15.66 

Dissolved Oxygen *  

pH (Field) 7.68 
Specific 
Conductance 

81 

Total Hardness 28 

Total Alkalinity 
(CaCO3) 

13 

Nitrogen 0.313 

Nitrate (NO3) 0.313 
Chloride 9.75 

TDS (Total 
Dissolved Solids) 

40 

Fecal Coliform 230 EST 
pH (Lab) 7.08 

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 
/ 39 

12 0.308 0.308 

EPT Taxa 
Richness 

Observed value 
/ 23 

11 0.478 0.478 

Total Taxa 
Richness 

Observed value 
/ 35 

23 0.657 0.657 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.72299771127721 0.939 0.939 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.42647058823529 0.678 0.678 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

65.2173913043478 0.705 0.705 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

62.75 

 

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

Silt/ Sand <.062 4 
Very Coarse sand > 1 - 2 1 

Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 3 
Medium Gravel > 11 - 16 6 
Coarse Gravel > 16 - 23 4 

Coarse Gravel > 23 - 32 7 
Very Coarse Gravel > 32 - 45 8 

Very Coarse Gravel > 45 - 64 16 
Small Cobble > 64 - 90 23 

Medium Cobble > 90 - 128 8 
Large Cobble > 128 - 180 12 

Very Large Cobble > 180 - 256 1 
Small Boulder > 256 - 362 1 

Bedrock > 2048 - 4096 3 

Total Count  100 

 
 

This site rated as suboptimal habitat with a score of 178 out of a total score of 240. The total macroinvertebrate biological score is 62.7, 
which did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits, except fecal 
coliform. The average pebble count particle size is represented as the D-50, for this site it is 61.2 mm. The total macroinvertebrates 
collected at this site was 204.    *   Meter malfunction 

 

 



Marshalls Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
MARSCR13 - Smithfield Township 

 
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 13 

Substrate for Macroinvertebrates 18 
Channel Alteration 13 

Sediment Deposition 17 
Channel Flow Status 19 

Condition of Banks 16 
Bank Vegetative Protection 19 

Grazing or Other Disruptive 
Pressure 

15 

Riparian Vegetative Zone Width 4 
Embeddedness 11 
Velocity/Depth Regimes 16 

Frequency of Riffles 17 
Total Habitat Score 178 

 

Surface Water Parameters 
Volume of Flow 83.18 
Water 
Temperature 

16.71 

Dissolved Oxygen *  
pH (Field) 7.84 

Specific 
Conductance 

203 

Total Hardness 75 
Total Alkalinity 
(CaCO3) 

52 

Nitrogen 0.329 
Nitrate (NO3) 0.329 

Chloride 18.8 
TDS (Total 
Dissolved Solids) 

101 

Fecal Coliform 70 EST 

pH (Lab) 7.28 

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 
/ 39 

34 0.872 0.872 

EPT Taxa 
Richness 

Observed value 
/ 23 

22 0.957 0.957 

Total Taxa 
Richness 

Observed value 
/ 35 

32 0.914 0.914 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.90698109882918 1.002 1.000 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.04954954954955 0.846 0.846 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

81.25 0.878 0.878 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

91.117 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Silt/Clay < 0 - 0.062 2 

Very Fine Sand 0.062 - 0.125 1 
Fine Sand > 0.125 - 0.25 2 

Coarse Sand > 0.5 - 1 4 
Very Fine Gravel > 2 - 4 3 

Fine Gravel > 4 - 6 2 
Fine Gravel > 6 - 8 2 
Medium Gravel > 11 - 16 5 

Coarse Gravel > 16 - 23 2 
Coarse Gravel > 23 - 32 11 

Very Coarse Gravel > 32 - 45 6 
Very Coarse Gravel > 45 - 64 12 

Small Cobble > 64 - 90 24 
Medium Cobble > 90 - 128 14 

Large Cobble > 128 - 180 7 
Bedrock > 2048 - 4096 3 

Total Count  100 

 
 

This site rated as suboptimal habitat with a score of 178 out of a total score of 240. The total macroinvertebrate biological score is 91.1, which 
did attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 60.4 mm. The total macroinvertebrates collected at this site was 222.   * Meter 
malfunction 

 



Paradise Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
PARACR08 ς Stroud Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 150 yards upstream of confluence with Brodhead Creek. 

 

 

Habitat Summary 
Instream Cover 18 
Substrate for Macroinvertebrates 19 
Channel Alteration 18 

Sediment Deposition 13 
Channel Flow Status 18 

Condition of Banks 15 
Bank Vegetative Protection 18 

Grazing or Other Disruptive Pressure 20 
Riparian Vegetative Zone Width 20 

Embeddedness 18 
Velocity/Depth Regimes 18 

Frequency of Riffles 16 
Total Habitat Score 211 

 

Surface Water Parameters 
Volume of Flow 28.15 
Water Temperature 18.56 

Dissolved Oxygen 9.76 
pH (Field) 7.95 

Specific Conductance 226 
Total Hardness 39 

Total Alkalinity 
(CaCO3) 

21 

Nitrogen 0.447 
Nitrate (NO3) 0.447 
Chloride 46.8 

TDS (Total Dissolved 
Solids) 

113 

Fecal Coliform 20 EST 
pH (Lab) 6.5 

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 
/ 39 

23 0.59 0.59 

EPT Taxa 
Richness 

Observed value 
/ 23 

17 0.739 0.739 

Total Taxa 
Richness 

Observed value 
/ 35 

23 0.657 0.657 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.42688013917398 0.837 0.837 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.88038277511962 0.744 0.744 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

82.6086956521739 0.893 0.893 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

74.333 

 

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

Coarse Sand > 0.5 - 1 1 
Very Coarse Sand > 1 - 2 1 

Fine Gravel > 6 - 8 3 
Medium Gravel > 11 - 16 2 

Coarse Gravel > 23 - 32 8 
Very Coarse Gravel > 32 - 45 14 

Very Coarse Gravel > 45 - 64 12 
Small Cobble > 64 - 90 16 

Medium Cobble > 90 - 128 11 
Large Cobble > 128 - 180 15 
Very Large Cobble > 180 - 256 3 

Small Boulder > 256 - 362 10 
Small Boulder > 362 - 512 4 

Total Count  100 

 
 

This site rated as optimal habitat with a score of 211 out of a total score of 240. The total macroinvertebrate biological score is 74.3, which did 
not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 77.5 mm. The total macroinvertebrates collected at this site was 209. 

 

 

 

 



Tank Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
TANKCR02 ς Paradise Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 100 yards upstream of confluence with Yankee Run. 

 

 

Habitat Summary 
Instream Cover 10 
Substrate for Macroinvertebrates 12 

Channel Alteration 20 
Sediment Deposition 16 

Channel Flow Status 19 
Condition of Banks 16 

Bank Vegetative Protection 20 
Grazing or Other Disruptive Pressure 20 

Riparian Vegetative Zone Width 20 
Embeddedness 15 

Velocity/Depth Regimes 10 
Frequency of Riffles 15 
Total Habitat Score 193 

 

Surface Water Parameters 
Volume of Flow 0.49 
Water Temperature 17.5 

Dissolved Oxygen 9.22 
pH (Field) 7.49 

Specific Conductance 219 
Total Hardness 60 

Total Alkalinity 
(CaCO3) 

25 

Nitrogen 0.244 
Nitrate (NO3) 0.244 
Chloride 41.8 

TDS (Total Dissolved 
Solids) 

109 

TSS (Total Suspended 
Solids) 

10.6 

Fecal Coliform 110 EST 
pH (Lab) 6.7 

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 
/ 39 

16 0.41 0.41 

EPT Taxa 
Richness 

Observed value 
/ 23 

6 0.261 0.261 

Total Taxa 
Richness 

Observed value 
/ 35 

11 0.314 0.314 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

1.93777059398323 0.668 0.668 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

2.73333333333333 0.884 0.884 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

90.9090909090909 0.983 0.983 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

58.667 

 

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

Very Fine Sand 0.062 - 0.125 6 
Fine Sand > 0.125 - 0.25 5 

Medium Sand > 0.25 - 0.5 4 
Coarse Sand > 0.5 - 1 22 

Very Coarse Sand > 1 - 2 11 
Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 5 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 8 
Medium Gravel > 11 - 16 8 

Coarse Gravel > 16 - 23 3 
Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 7 
Very Coarse Gravel > 45 - 64 2 
Small Cobble > 64 - 90 5 

Large Cobble > 128 - 180 4 
Small Boulder > 256 - 362 3 

Small Boulder > 362 - 512 1 

Total Count  100 

 
 

This site rated as optimal habitat with a score of 193 out of a total score of 240. The total macroinvertebrate biological score is 58.6, which did 
not attain the benchmark of 80 ALU HQ designation.  The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 4.3 mm. The total macroinvertebrates collected at this site was 45, which did not attain 
the required sample size. 



Bushkill Creek Watershed 

Bushkill Creek (HQ-TSF) 

Monroe County Water Quality Study Site Assessment:  
BUSHCR08 ς Middle Smithfield Township 

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

Location-  Approximately 50 yards upstream of confluence with  the Delaware River. 
 

 

Habitat Summary 
Instream Cover 17 
Substrate for Macroinvertebrates 16 

Channel Alteration 19 
Sediment Deposition 16 

Channel Flow Status 16 
Condition of Banks 15 

Bank Vegetative Protection 18 
Grazing or Other Disruptive 
Pressure 

20 

Riparian Vegetative Zone Width 20 
Embeddedness 16 

Velocity/Depth Regimes 16 
Frequency of Riffles 18 

Total Habitat Score 207 
 

Surface Water Parameters 
Volume of Flow 52.26 
Water 
Temperature 

23.85 

Dissolved Oxygen *  
pH (Field) 7.62 

Specific 
Conductance 

82 

Total Hardness 26 
Total Alkalinity 
(CaCO3) 

15 

Nitrogen 0.12 
Nitrate (NO3) 0.12 

Chloride 10.3 
TDS (Total 
Dissolved Solids) 

41 

Fecal Coliform 40 EST 

pH (Lab) 6.73 

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 
/ 39 

20 0.513 0.513 

EPT Taxa 
Richness 

Observed value 
/ 23 

14 0.609 0.609 

Total Taxa 
Richness 

Observed value 
/ 35 

27 0.771 0.771 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.03978638707621 0.703 0.703 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

5.15418502202643 0.59 0.59 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

62.962962962963 0.681 0.681 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

64.45 

 

Pebble Count 

Pebble Type Axis of Particle size (mm) Count 

Silt/Clay < 0 - 0.062 2 

Fine Sand > 0.125 - 0.25 3 

Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 20 

Medium Cobble > 90 - 128 27 

Large Cobble > 128 - 180 20 

Very Large Cobble > 180 - 256 10 

Small Boulder > 256 - 362 6 

Small Boulder > 362 - 512 1 

Total Count  100 

 
 
This site rated as optimal habitat with a score of 207 out of a total score of 240. The total macroinvertebrate biological score is 64.4, which 
did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble 
count particle size is represented as the D-50, for this site it is 108 mm. The total macroinvertebrates collected at this site was 227.     
* Meter malfunction 

 

 



Bushkill Creek (HQ-TSF) 

Monroe County Water Quality Study Site Assessment:  
BUSHCR09 - Middle Smithfield Township 

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

Location-  Approximately 100 yards upstream of confluence with Sand Hill Creek. 
 

 
Habitat Summary 
Instream Cover 19 

Substrate for Macroinvertebrates 20 
Channel Alteration 19 

Sediment Deposition 15 
Channel Flow Status 20 

Condition of Banks 13 
Bank Vegetative Protection 19 

Grazing or Other Disruptive Pressure 20 
Riparian Vegetative Zone Width 10 
Embeddedness 16 

Velocity/Depth Regimes 19 
Frequency of Riffles 18 

Total Habitat Score 208 
 

Surface Water Parameters 
Volume of Flow 99.34 
Water Temperature 20.34 

Dissolved Oxygen 9.24 
pH (Field) 7.27 
Specific Conductance 52 

Total Hardness 18 
Total Alkalinity 
(CaCO3) 

10 

Chloride 6.38 

TDS (Total Dissolved 
Solids) 

26 

Fecal Coliform 60 EST 
pH (Lab) 6.39 

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 
/ 39 

16 0.41 0.41 

EPT Taxa 
Richness 

Observed value 
/ 23 

16 0.696 0.696 

Total Taxa 
Richness 

Observed value 
/ 35 

24 0.686 0.686 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.34931515382686 0.81 0.81 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.74561403508772 0.639 0.639 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

79.1666666666667 0.856 0.856 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

68.283 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 6 
Very Coarse Gravel > 45 - 64 14 

Small Cobble > 64 - 90 25 
Medium Cobble > 90 - 128 19 

Large Cobble > 128 - 180 18 
Very Large Cobble > 180 - 256 8 

Small Boulder > 256 - 362 7 
Medium Boulder > 512 - 1024 2 

Total Count  100 

 
 
This site rated as optimal habitat with a score of 208 out of a total score of 240. The total macroinvertebrate biological score is 68.2, which did 
not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits, except temperature. The 
average pebble count particle size is represented as the D-50, for this site it is 96.9 mm. The total macroinvertebrates collected at this site was 
228. 

 
 
 
 
 
 



Bushkill Creek (HQ-TSF) 

Monroe County Water Quality Study Site Assessment:  
BUSHCR10 - Middle Smithfield Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 500 yards upstream of bridge on Winona Falls Road,  

off Club House Drive. 
 

 

Habitat Summary 
Instream Cover 20 
Substrate for 
Macroinvertebrates 

20 

Channel Alteration 20 

Sediment Deposition 20 
Channel Flow Status 20 
Condition of Banks 18 

Bank Vegetative Protection 20 
Grazing or Other Disruptive 
Pressure 

19 

Riparian Vegetative Zone 
Width 

15 

Embeddedness 16 

Velocity/Depth Regimes 20 
Frequency of Riffles 20 
Total Habitat Score 228 

 

Surface Water Parameters 
Volume of 
Flow 

112.84 

Water 
Temperature 

20.58 

Dissolved 
Oxygen 

8.6 

pH (Field) 7.28 
Specific 
Conductance 

23 

Total 
Hardness 

13 

Total 
Alkalinity 
(CaCO3) 

6 

Chloride 3.9 
TDS (Total 
Dissolved 
Solids) 

12 

Fecal Coliform 20 EST 
pH (Lab) 6.4 

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 
/ 39 

20 0.513 0.513 

EPT Taxa 
Richness 

Observed value 
/ 23 

18 0.783 0.783 

Total Taxa 
Richness 

Observed value 
/ 35 

28 0.8 0.8 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.76440901360628 0.953 0.953 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.97267759562842 0.733 0.733 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

75 0.811 0.811 

Average of adjusted standardized core metric scores * 100 = IBI Score 76.55 
 

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

Very Fine Sand 0.062 - 0.125 1 
Medium Sand > 0.25 - 0.5 1 

Very Coarse Sand > 1 - 2 1 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 1 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 3 
Medium Gravel > 11 - 16 2 

Coarse Gravel > 16 - 23 4 
Coarse Gravel > 23 - 32 2 
Very Coarse Gravel > 32 - 45 6 

Very Coarse Gravel > 45 - 64 13 
Small Cobble > 64 - 90 14 

Medium Cobble > 90 - 128 10 
Large Cobble > 128 - 180 3 

Very Large Cobble > 180 - 256 9 
Small Boulder > 256 - 362 7 

Small Boulder > 362 - 512 7 
Medium Boulder > 512 - 1024 10 

Large/Very Large Boulder > 1024 - 2048 2 
Total Count  100 

 
This site rated as optimal habitat with a score of 228 out of a total score of 240. The total macroinvertebrate biological score is 76.5, which 
did not attain the benchmark of 80 ALU HQ designation. The surface water parameters were within acceptable limits, except temperature.  
The average pebble count particle size is represented as the D-50, for this site it is 85.7 mm. The total macroinvertebrates collected at this 
site was 183. 



Cherry Creek Watershed 
Cherry Creek (CWF, MF)  

Monroe County Water Quality Study Site Assessment:  
CHERCR11 ς Delaware Water Gap Borough 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Over the dike at corner of Laird Technologies parking lot, approximately 

 200 yards upstream of I - 80 bridge. 
 

 

Habitat Summary 
Instream Cover 15 
Substrate for 
Macroinvertebrates 

17 

Channel Alteration 14 
Sediment Deposition 14 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative 
Protection 

19 

Grazing or Other 
Disruptive Pressure 

20 

Riparian Vegetative 
Zone Width 

15 

Embeddedness 9 

Velocity/Depth 
Regimes 

18 

Frequency of Riffles 17 

Total Habitat Score 192 
 

Surface Water Parameters 
Volume of 
Flow 

41.93 

Water 
Temperature 

20.54 

Dissolved 
Oxygen 

9.97 

pH (Field) 8.61 

Specific 
Conductance 

318 

Total 
Hardness 

144 

Total 
Alkalinity 
(CaCO3) 

113 

Nitrogen 0.351 

Nitrate (NO3) 0.351 
Chloride 11.3 

TDS (Total 
Dissolved 
Solids) 

159 

Fecal Coliform 220 EST 

pH (Lab) 7.95 

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 
/ 39 

12 0.308 0.308 

EPT Taxa 
Richness 

Observed value 
/ 23 

14 0.609 0.609 

Total Taxa 
Richness 

Observed value 
/ 35 

28 0.8 0.8 

Shannon 
Diversity 
Index 

Observed value 
/  2.90 

2.87406714241216 0.991 0.991 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.75882352941176 0.638 0.638 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

67.8571428571429 0.734 0.734 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

68 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Medium Sand > 0.25 - 0.5 3 

Coarse Sand > 0.5 - 1 3 
Very Coarse Sand > 1 - 2 5 

Very Fine Gravel > 2 - 4 4 
Fine Gravel > 4 - 6 5 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 4 
Medium Gravel > 11 - 16 6 

Coarse Gravel > 16 - 23 6 
Coarse Gravel > 23 - 32 12 

Very Coarse Gravel > 32 - 45 13 
Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 10 
Medium Cobble > 90 - 128 8 

Large Cobble > 128 - 180 7 
Very Large Cobble > 180 - 256 2 

Medium Boulder > 512 - 1024 2 

Total Count  100 
 

 
This site rated as optimal habitat with a score of 192 out of a total score of 240. The total macroinvertebrate biological score is 68.0, 
which did attain the benchmark of 63.0 ALU CWF designation. The surface water parameters were within acceptable limits, except 
temperature and fecal coliform. The average pebble count particle size is represented as the D-50, for this site it is 32.0 mm. The total 
macroinvertebrates collected at this site was 170. 



 

Cherry Creek (CWF, MF)  

Monroe County Water Quality Study Site Assessment:  
CHERCR14 ς Stroud Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 15 yards upstream of confluence with Mountain Run. 

 

 

Habitat Summary 
Instream Cover 16 
Substrate for Macroinvertebrates 11 

Channel Alteration 19 
Sediment Deposition 16 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

18 

Riparian Vegetative Zone Width 19 

Embeddedness 14 
Velocity/Depth Regimes 14 
Frequency of Riffles 10 

Total Habitat Score 190 
 

Surface Water Parameters 
Volume of Flow 8.02 
Water 
Temperature 

20.43 

Dissolved Oxygen 9.96 

pH (Field) 8.5 
Specific 
Conductance 

287 

Total Hardness 138 

Total Alkalinity 
(CaCO3) 

105 

Nitrogen 0.231 

Nitrate (NO3) 0.231 
Chloride 7.09 

TDS (Total 
Dissolved Solids) 

143 

Fecal Coliform 190 EST 
pH (Lab) 7.84 

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 
/ 39 

10 0.256 0.256 

EPT Taxa 
Richness 

Observed value 
/ 23 

14 0.609 0.609 

Total Taxa 
Richness 

Observed value 
/ 35 

22 0.629 0.629 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.54725081496037 0.878 0.878 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.63179916317992 0.653 0.653 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

86.3636363636364 0.934 0.934 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

65.983 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Silt/Clay < 0 - 0.062 5 

Very Fine Sand 0.062 - 0.125 5 
Coarse Sand > 0.5 - 1 3 

Very Coarse Sand > 1 - 2 3 
Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 4 
Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 6 
Medium Gravel > 11 - 16 6 
Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 9 
Very Coarse Gravel > 32 - 45 9 

Very Coarse Gravel > 45 - 64 23 
Small Cobble > 64 - 90 16 

Medium Cobble > 90 - 128 3 

Total Count  100 
 

 

This site rated as optimal habitat with a score of 190 out of a total score of 240.  The total macroinvertebrate biological score is 65.9, 
which did attain the benchmark of 63.0 ALU CWF designation. The surface water parameters were within acceptable limits, except 
temperature. The average pebble count particle size is represented as the D-50, for this site it is 33.2. The total macroinvertebrates 
collected at this site was 239. 

 

 



 

Lehigh River Watershed 

Lehigh River (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
LEHIRI01 ς Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 200 yards upstream of Arrowhead WWTP in Thornhurst. 

 

 

Habitat Summary 
Instream Cover 20 
Substrate for Macroinvertebrates 19 

Channel Alteration 20 
Sediment Deposition 19 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative Protection 20 
Grazing or Other Disruptive Pressure 4 

Riparian Vegetative Zone Width 5 
Embeddedness 18 

Velocity/Depth Regimes 18 
Frequency of Riffles 20 

Total Habitat Score 197 
 

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 
/ 39 

21 0.538 0.538 

EPT Taxa 
Richness 

Observed value 
/ 23 

18 0.783 0.783 

Total Taxa 
Richness 

Observed value 
/ 35 

30 0.857 0.857 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.60122952603995 0.897 0.897 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

3.96694214876033 0.734 0.734 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

80 0.865 0.865 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

77.9 

 

 

Surface Water Parameters 
Volume of Flow 52.7 
Water Temperature 18.62 
Dissolved Oxygen 7.74 

pH (Field) 6.99 
Specific 
Conductance 

102 

Total Hardness 24 

Total Alkalinity 
(CaCO3) 

12 

Nitrogen 0.069 
Nitrate (NO3) 0.069 
Chloride 19.7 

TDS (Total Dissolved 
Solids) 

51 

Fecal Coliform 40 EST 
pH (Lab) 6.51 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Coarse Sand > 0.5 - 1 1 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 4 
Fine Gravel > 6 - 8 5 

Medium Gravel > 8 - 11 3 
Medium Gravel > 11 - 16 8 

Coarse Gravel > 16 - 23 3 
Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 3 
Very Coarse Gravel > 45 - 64 3 

Small Cobble > 64 - 90 12 
Medium Cobble > 90 - 128 16 

Large Cobble > 128 - 180 8 
Very Large Cobble > 180 - 256 14 
Small Boulder > 256 - 362 7 

Small Boulder > 362 - 512 4 
Medium Boulder > 512 - 1024 5 

Large/Very Large Boulder > 1024 - 2048 1 

Total Count  100 
 

 
This site rated as optimal habitat with a score of 197 out of a total score of 240. The total macroinvertebrate biological score is 77.9, which did 
not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 101 mm. The total macroinvertebrates collected at this site was 242. 



 

 

Lehigh River (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
LEHIRI02 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Downstream of WWTP in Thornhurst. 

 

 

Habitat Summary 
Instream Cover 19 

Substrate for Macroinvertebrates 15 
Channel Alteration 15 
Sediment Deposition 17 

Channel Flow Status 19 
Condition of Banks 15 

Bank Vegetative Protection 20 
Grazing or Other Disruptive Pressure 7 

Riparian Vegetative Zone Width 9 
Embeddedness 17 

Velocity/Depth Regimes 18 
Frequency of Riffles 13 

Total Habitat Score 184 
 

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 
/ 39 

15 0.385 0.385 

EPT Taxa 
Richness 

Observed value 
/ 23 

13 0.565 0.565 

Total Taxa 
Richness 

Observed value 
/ 35 

22 0.629 0.629 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.34985374177966 0.81 0.81 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.71134020618557 0.643 0.643 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

72.7272727272727 0.786 0.786 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

63.633 

 

 

Surface Water Parameters 
Volume of Flow 34.16 
Water Temperature 18.6 

Dissolved Oxygen 8.64 
pH (Field) 7.14 
Specific Conductance 71 

Total Hardness 26 
Total Alkalinity 
(CaCO3) 

12 

Nitrogen 0.19 

Nitrate (NO3) 0.19 
Chloride 19.9 

TDS (Total Dissolved 
Solids) 

35 

Fecal Coliform 90 EST 

pH (Lab) 6.62 
 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Fine Sand > 0.125 - 0.25 1 

Very Coarse Sand > 1 - 2 1 
Fine Gravel > 4 - 6 2 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 6 
Medium Gravel > 11 - 16 6 

Coarse Gravel > 16 - 23 4 
Coarse Gravel > 23 - 32 9 

Very Coarse Gravel > 32 - 45 3 
Very Coarse Gravel > 45 - 64 4 

Small Cobble > 64 - 90 19 
Medium Cobble > 90 - 128 22 

Large Cobble > 128 - 180 8 
Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 2 
Small Boulder > 362 - 512 2 
Large/Very Large Boulder > 1024 - 2048 2 

Total Count  100 
 

 
This site rated as suboptimal habitat with a score of 184 out of a total score of 240. The total macroinvertebrate biological score is 63.6, which 
did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble 
count particle size is represented as the D-50, for this site it is 79.4 mm. The total macroinvertebrates collected at this site was 194. 



Tobyhanna Creek Watershed 

Tobyhanna Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
CLEARU02 ς Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 10 yards downstream of S.R. 611 bridge. 

 

 

Habitat Summary 
Instream Cover 16 
Substrate for 
Macroinvertebrates 

8 

Channel Alteration 15 
Sediment Deposition 15 

Channel Flow Status 17 
Condition of Banks 18 

Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

11 

Riparian Vegetative Zone 
Width 

5 

Embeddedness 9 
Velocity/Depth Regimes 5 

Frequency of Riffles 4 
Total Habitat Score 142 

 

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 
/ 39 

4 0.103 0.103 

EPT Taxa 
Richness 

Observed value 
/ 23 

7 0.304 0.304 

Total Taxa 
Richness 

Observed value 
/ 35 

20 0.571 0.571 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

1.58441206928055 0.546 0.546 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.49275362318841 0.67 0.67 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

60 0.649 0.649 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

47.383 

 

 

Surface Water Parameters 
Volume of Flow 0 

Water 
Temperature 

13.89 

Dissolved Oxygen *  
pH (Field) 7.24 
Specific 
Conductance 

161 

Total Hardness 38 

Total Alkalinity 
(CaCO3) 

14.5 

Nitrogen 1.05 
Nitrate (NO3) 1.05 

Chloride 33 
TDS (Total 
Dissolved Solids) 

81 

Fecal Coliform 40 EST 
pH (Lab) 6.42 

 

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

Silt/Clay < 0 - 0.062 9 
Very Fine Sand 0.062 - 0.125 2 

Fine Sand > 0.125 - 0.25 2 
Very Coarse Sand > 1 - 2 11 

Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 8 
Fine Gravel > 6 - 8 5 

Medium Gravel > 8 - 11 7 
Medium Gravel > 11 - 16 6 

Coarse Gravel > 16 - 23 10 
Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 8 
Very Coarse Gravel > 45 - 64 5 

Small Cobble > 64 - 90 4 
Medium Cobble > 90 - 128 4 

Large Cobble > 128 - 180 5 
Very Large Cobble > 180 - 256 5 

Small Boulder > 256 - 362 2 

Total Count  100 
 

 
This site rated as suboptimal habitat with a score of 142 out of a total score of 240. The total macroinvertebrate biological score is 47.3, 
which did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits, no flow 
was recorded.  The average pebble count particle size is represented as the D-50, for this site it is 15.0 mm. The total 
macroinvertebrates collected at this site was 207.   *  Meter malfunction. 



 

Duck Puddle Run (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
DUPURU01 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 170 yards upstream of Lynchwood Lake. 

 

 

Habitat Summary 
Instream Cover 17 

Substrate for 
Macroinvertebrates 

6 

Channel Alteration 16 
Sediment Deposition 16 

Channel Flow Status 4 
Condition of Banks 20 
Bank Vegetative Protection 19 

Grazing or Other Disruptive 
Pressure 

18 

Riparian Vegetative Zone 
Width 

17 

Embeddedness 12 
Velocity/Depth Regimes 5 

Frequency of Riffles 4 
Total Habitat Score 154 

 

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 
/ 39 

16 0.41 0.41 

EPT Taxa 
Richness 

Observed value 
/ 23 

18 0.783 0.783 

Total Taxa 
Richness 

Observed value 
/ 35 

36 1.029 1.000 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.50793452509507 0.865 0.865 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

5.07106598984772 0.6 0.6 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

61.1111111111111 0.661 0.661 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

71.983 

 

 

Surface Water Parameters 
Volume of Flow 0 
Water 
Temperature 

13.87 

Dissolved 
Oxygen 

*  

pH (Field) 7.32 
Specific 
Conductance 

99 

Total Hardness 21 

Total Alkalinity 
(CaCO3) 

8.5 

Nitrogen 0.202 
Nitrate (NO3) 0.202 
Chloride 21.3 

TDS (Total 
Dissolved Solids) 

49 

Fecal Coliform 10 EST 
pH (Lab) 6.48 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Silt/Clay < 0 - 0.062 4 

Medium Sand > 0.25 - 0.5 2 
Coarse Sand > 0.5 - 1 4 

Very Coarse Sand > 1 - 2 10 
Very Fine Gravel > 2 - 4 3 

Fine Gravel > 4 - 6 6 
Fine Gravel > 6 - 8 7 

Medium Gravel > 8 - 11 1 
Medium Gravel > 11 - 16 2 
Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 2 
Very Coarse Gravel > 45 - 64 10 

Small Cobble > 64 - 90 16 
Medium Cobble > 90 - 128 8 

Large Cobble > 128 - 180 13 
Very Large Cobble > 180 - 256 6 

Small Boulder > 256 - 362 2 
Small Boulder > 362 - 512 1 

Total Count  100 
 

 

This site rated as suboptimal habitat with a score of 154 out of a total score of 240. The total macroinvertebrate biological score is 
71.9, which did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits, no 
flow was recorded. The average pebble count particle size is represented as the D-50, for this site it is 55.6 mm. The total 
macroinvertebrates collected at this site was 197.   *  Meter malfunction 



 

 Hawkey Run (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
HAWKRU01 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 25 yards downstream of bridge on Holiday Drive. 

 

 
Habitat Summary 
Instream Cover 12 

Substrate for 
Macroinvertebrates 

15 

Channel Alteration 12 

Sediment Deposition 17 
Channel Flow Status 19 

Condition of Banks 16 
Bank Vegetative Protection 20 

Grazing or Other Disruptive 
Pressure 

17 

Riparian Vegetative Zone Width 4 
Embeddedness 15 

Velocity/Depth Regimes 17 
Frequency of Riffles 13 

Total Habitat Score 177 
 

Surface Water Parameters 
Volume of Flow 6.6 
Water 
Temperature 

17.98 

Dissolved Oxygen 8.98 

pH (Field) 6.64 
Specific 
Conductance 

117 

Total Hardness 23 

Total Alkalinity 
(CaCO3) 

8.5 

Nitrogen 0.272 

Nitrate (NO3) 0.272 
Chloride 23.4 

TDS (Total 
Dissolved Solids) 

59 

Fecal Coliform 70 EST 
pH (Lab) 6.43 

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 
/ 39 

20 0.513 0.513 

EPT Taxa 
Richness 

Observed value 
/ 23 

14 0.609 0.609 

Total Taxa 
Richness 

Observed value 
/ 35 

27 0.771 0.771 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.57540385100422 0.888 0.888 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.02970297029703 0.726 0.726 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

77.7777777777778 0.841 0.841 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

72.467 

 

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

Very Fine Sand 0.062 - 0.125 2 
Fine Sand > 0.125 - 0.25 6 

Coarse Sand > 0.5 - 1 3 
Very Coarse Sand > 1 - 2 3 

Medium Gravel > 11 - 16 5 
Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 4 
Very Coarse Gravel > 45 - 64 6 
Small Cobble > 64 - 90 16 

Medium Cobble > 90 - 128 19 
Large Cobble > 128 - 180 18 

Very Large Cobble > 180 - 256 7 
Small Boulder > 256 - 362 3 

Small Boulder > 362 - 512 7 

Total Count  100 

 
 

This site rated as suboptimal habitat with a score of 177 out of a total score of 240. The total macroinvertebrate biological score is 72.4, 
which did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average 
pebble count particle size is represented as the D-50, for this site it is 96.9 mm. The total macroinvertebrates collected at this site was 179. 

 

 



 

Red Run (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
REDRU03 - Coolbaugh Township 

 
Method-  Multihabitat Assessment 10-DFrame Composite. 
Location-  Approximately 100 yards upstream of Industrial Park Drive. 

 

 

Habitat Summary 
Substrate for 
Macroinvertebrates 

17 

Pool Variability 9 

Channel Alteration 20 
Sediment Deposition 8 

Channel Flow Status 18 
Condition of Banks 18 

Bank Vegetative Protection 20 
Riparian Vegetative Zone 
Width 

20 

Pool Substrate 
Characterization 

15 

Total Habitat Score 145 
 

Metric Standardization Equations 
Metric Standardization 

Equation 
Observed Metric 

Value 
Normalized 

Metric 
Score 

Adjusted 
Metric 
Score 

Maximum 
= 100 

EPT (Observed 
value / 17) × 
100 

8 47.06 47.06 

Taxa 
Richness 

(Observed 
value / 31) × 
100 

15 48.39 48.39 

Beck4 Observed value 
/ 22) × 100 

4 18.18 18.18 

Shannon 
Diversity 

Observed value 
/ 2.43) × 100 

1.50211679139192 0.62 61.82 

# Of 
Caddisfly 
Taxa 

(Observed 
value / 11) × 
100 

4 36.36 36.36 

# Of 
Mayfly 
Taxa 

(Observed 
value / 6) × 100 

3 50 50 

Average of adjusted normalized core metric scores = Total 
Biological Score 

43.64 

 

 

Surface Water Parameters 
Volume of Flow 0 
Water Temperature 12.43 

Dissolved Oxygen *  
pH (Field) 7.32 

Specific Conductance 170 
TDS (Total Dissolved 
Solids) 

89 

 

Pebble Count 
Pebble Type Axis of Particle size 

(mm) 
Count 

Silt/Clay < 0 - 0.062 21 
Very Fine Sand 0.062 - 0.125 46 

Fine Sand > 0.125 - 0.25 8 
Medium Sand > 0.25 - 0.5 7 

Coarse Sand > 0.5 - 1 2 
Very Coarse Sand > 1 - 2 2 

Medium Gravel > 8 - 11 2 
Medium Gravel > 11 - 16 1 

Very Coarse Gravel > 45 - 64 2 
Medium Cobble > 90 - 128 4 
Large Cobble > 128 - 180 2 

Very Large Cobble > 180 - 256 1 
Small Boulder > 256 - 362 2 

Total Count  100 
 

 
This site rated as suboptimal habitat with a score of 145 out of a total score of 180. The total macroinvertebrate biological score is 43.6, which 
did not attain the benchmark of 55.0 ALU designation. The surface water parameters were within acceptable limits; no flow was recorded. The 
average pebble count particle size is represented as the D-50, for this site it is 0.1 mm. The total macroinvertebrates collected at this site was 
234.   *   Meter malfunction 

 

 



 

Tobyhanna Creek (HQ-CWF) 

Monroe County Water Quality Study Site Assessment:  
TOBYCR01 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 75 yards downstream of Rte 423 bridge at east boundary 

 of Warnertown and State Game Lands 127. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 19 
Channel Alteration 14 

Sediment Deposition 16 
Channel Flow Status 19 

Condition of Banks 17 
Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

12 

Riparian Vegetative Zone Width 7 

Embeddedness 15 
Velocity/Depth Regimes 19 

Frequency of Riffles 17 
Total Habitat Score 192 

 

Surface Water Parameters 
Volume of Flow 35.57 

Water 
Temperature 

16.94 

Dissolved Oxygen *  
pH (Field) 7.59 

Specific 
Conductance 

206 

Total Hardness 34 

Total Alkalinity 
(CaCO3) 

17 

Nitrogen 0.405 
Nitrate (NO3) 0.405 

Chloride 41.1 
TDS (Total 
Dissolved Solids) 

103 

Fecal Coliform 10 EST 
pH (Lab) 6.82 

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 
/ 39 

19 0.487 0.487 

EPT Taxa 
Richness 

Observed value 
/ 23 

17 0.739 0.739 

Total Taxa 
Richness 

Observed value 
/ 35 

27 0.771 0.771 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.73670217454745 0.944 0.944 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.57281553398058 0.66 0.66 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

77.7777777777778 0.841 0.841 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

74.033 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Very Coarse Sand > 1 - 2 1 

Very Fine Gravel > 2 - 4 2 
Fine Gravel > 4 - 6 4 

Fine Gravel > 6 - 8 10 
Medium Gravel > 8 - 11 5 
Medium Gravel > 11 - 16 7 

Coarse Gravel > 16 - 23 10 
Coarse Gravel > 23 - 32 1 

Very Coarse Gravel > 32 - 45 13 
Very Coarse Gravel > 45 - 64 13 

Small Cobble > 64 - 90 14 
Medium Cobble > 90 - 128 4 

Large Cobble > 128 - 180 12 
Very Large Cobble > 180 - 256 3 

Small Boulder > 362 - 512 1 

Total Count  100 
 

 
 

This site rated as optimal habitat with a score of 192 out of a total score of 240.  The total macroinvertebrate biological score is 74.0, 
which did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average 
pebble count particle size is represented as the D-50, for this site it is 41.6 mm. The total macroinvertebrates collected at this site was 206.    
*  Meter malfunction 



 

Tobyhanna Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
TOBYCR14 ς Tobyhanna Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Immediately upstream of S.R. 115 bridge. 

 

 

Habitat Summary 
Instream Cover 17 

Substrate for Macroinvertebrates 16 
Channel Alteration 14 

Sediment Deposition 17 
Channel Flow Status 18 

Condition of Banks 16 
Bank Vegetative Protection 18 

Grazing or Other Disruptive 
Pressure 

18 

Riparian Vegetative Zone Width 7 
Embeddedness 18 

Velocity/Depth Regimes 16 
Frequency of Riffles 14 
Total Habitat Score 189 

 

Surface Water Parameters 
Volume of Flow 121.5 

Water 
Temperature 

20.51 

Dissolved Oxygen 7.85 
pH (Field) 7.21 

Specific 
Conductance 

113 

Total Hardness 22 
Total Alkalinity 
(CaCO3) 

8.5 

Nitrogen 0.058 
Nitrate (NO3) 0.058 

Chloride 23.8 
TDS (Total 
Dissolved Solids) 

57 

Fecal Coliform 10 EST 

pH (Lab) 6.54 

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 
/ 39 

6 0.154 0.154 

EPT Taxa 
Richness 

Observed value 
/ 23 

12 0.522 0.522 

Total Taxa 
Richness 

Observed value 
/ 35 

21 0.6 0.6 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.0884488691444 0.72 0.72 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

6.1131221719457 0.473 0.473 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

61.9047619047619 0.669 0.669 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

52.3 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Coarse Sand > 0.5 - 1 1 
Fine Gravel > 6 - 8 2 

Medium Gravel > 8 - 11 4 
Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 5 
Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 9 
Very Coarse Gravel > 45 - 64 8 

Small Cobble > 64 - 90 27 
Medium Cobble > 90 - 128 16 

Large Cobble > 128 - 180 6 
Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 6 
Small Boulder > 362 - 512 1 

Medium Boulder > 512 - 1024 1 

Total Count  100 

 
 
This site rated as suboptimal habitat with a score of 189 out of a total score of 240. The total macroinvertebrate biological score is 52.3, 
which did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits, except 
temperature. The average pebble count particle size is represented as the D-50, for this site it is 76.4 mm. The total macroinvertebrates 
collected at this site was 221. 

 



 

Tobyhanna Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
TOBYCR19 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately ½ mile upstream of Mill Pond, above the village of Tobyhanna. 

 

 

Habitat Summary 
Instream Cover 18 
Substrate for 
Macroinvertebrates 

17 

Channel Alteration 20 

Sediment Deposition 18 
Channel Flow Status 18 
Condition of Banks 18 

Bank Vegetative Protection 20 
Grazing or Other Disruptive 
Pressure 

18 

Riparian Vegetative Zone Width 20 

Embeddedness 18 
Velocity/Depth Regimes 15 

Frequency of Riffles 15 
Total Habitat Score 215 

 

Surface Water Parameters 
Volume of Flow 5.31 
Water 
Temperature 

16.64 

Dissolved 
Oxygen 

*  

pH (Field) 7.25 

Specific 
Conductance 

49 

Total Hardness 14 
Total Alkalinity 
(CaCO3) 

4 

Nitrogen 0.126 
Nitrate (NO3) 0.126 

Chloride 9.22 
TDS (Total 
Dissolved Solids) 

24 

Fecal Coliform 10 EST 

pH (Lab) 6.34 

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 
/ 39 

16 0.41 0.41 

EPT Taxa 
Richness 

Observed value 
/ 23 

16 0.696 0.696 

Total Taxa 
Richness 

Observed value 
/ 35 

31 0.886 0.886 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.51439643321174 0.867 0.867 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.68544600938967 0.647 0.647 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

67.741935483871 0.732 0.732 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

70.633 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Medium Sand > 0.25 - 0.5 1 

Very Coarse Sand > 1 - 2 5 
Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 3 

Fine Gravel > 6 - 8 6 
Medium Gravel > 8 - 11 6 

Medium Gravel > 11 - 16 7 
Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 13 
Very Coarse Gravel > 45 - 64 11 

Small Cobble > 64 - 90 17 
Medium Cobble > 90 - 128 11 

Large Cobble > 128 - 180 11 
Very Large Cobble > 180 - 256 5 

Total Count  100 

 
 

This site rated as optimal habitat with a score of 215 out of a total score of 240. The total macroinvertebrate biological score is 70.6, which did 
not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 52.8. The total macroinvertebrates collected at this site was 213.    
*  Meter malfunction 



 

Tobyhanna Creek (HQ-CWF)  

 

Habitat Summary 
Instream Cover 15 
Substrate for 
Macroinvertebrates 

14 

Channel Alteration 15 
Sediment Deposition 16 

Channel Flow Status 19 
Condition of Banks 17 

Bank Vegetative Protection 19 
Grazing or Other Disruptive 
Pressure 

17 

Riparian Vegetative Zone Width 17 

Embeddedness 16 
Velocity/Depth Regimes 19 

Frequency of Riffles 16 
Total Habitat Score 200 

 

 

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 
/ 39 

7 0.179 0.179 

EPT Taxa 
Richness 

Observed value 
/ 23 

9 0.391 0.391 

Total Taxa 
Richness 

Observed value 
/ 35 

19 0.543 0.543 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.31881141195684 0.8 0.8 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

5.43548387096774 0.555 0.555 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

68.4210526315789 0.74 0.74 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

53.467 

 

Surface Water Parameters 
Volume of Flow 17.47 

Water 
Temperature 

19.16 

Dissolved Oxygen *  
pH (Field) 7.09 
Specific 
Conductance 

118 

Total Hardness 27 

Total Alkalinity 
(CaCO3) 

16 

Nitrogen 0.098 
Nitrate (NO3) 0.098 

Chloride 20.9 
TDS (Total 
Dissolved Solids) 

59 

Fecal Coliform 40 EST 
pH (Lab) 6.65 

 

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

Silt/Clay < 0 - 0.062 3 
Medium Sand > 0.25 - 0.5 2 

Coarse Sand > 0.5 - 1 1 
Very Coarse Sand > 1 - 2 4 

Very Fine Gravel > 2 - 4 1 
Fine Gravel > 4 - 6 7 
Fine Gravel > 6 - 8 12 

Medium Gravel > 8 - 11 2 
Medium Gravel > 11 - 16 1 

Coarse Gravel > 16 - 23 4 
Coarse Gravel > 23 - 32 2 

Very Coarse Gravel > 32 - 45 6 
Very Coarse Gravel > 45 - 64 10 

Small Cobble > 64 - 90 21 
Medium Cobble > 90 - 128 7 

Large Cobble > 128 - 180 7 
Very Large Cobble > 180 - 256 9 

Small Boulder > 256 - 362 1 

Total Count  100 
 

 
This site rated as optimal habitat with a score of 200 out of a total score of 240. The total macroinvertebrate biological score is 53.4, which 
did not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble 
count particle size is represented as the D-50, for this site it is 53.7. The total macroinvertebrates collected at this site was 186.   
  * Meter malfunction 

Monroe County Water Quality Study Site Assessment:  
TOBYCR20 - Coolbaugh Township 

 
Method-  Riffle/Run Assessment 6 D-Frame Composite. 
Location-  Approximately 25 yards upstream of Coolbaugh WWTP discharge. 

 



 

 Tunkhannock Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
TUNKCR03 - Tunkhannock Township 

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

Location-  Approximately 100 yards upstream of S.R. 115, near Intersection with S.R.903. 
 

 

Habitat Summary 
Instream Cover 18 
Substrate for Macroinvertebrates 19 

Channel Alteration 20 
Sediment Deposition 19 

Channel Flow Status 19 
Condition of Banks 16 

Bank Vegetative Protection 20 
Grazing or Other Disruptive Pressure 20 
Riparian Vegetative Zone Width 19 

Embeddedness 17 
Velocity/Depth Regimes 20 

Frequency of Riffles 20 
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 
/ 39 

15 0.385 0.385 

EPT Taxa 
Richness 

Observed value 
/ 23 

15 0.652 0.652 

Total Taxa 
Richness 

Observed value 
/ 35 

28 0.8 0.8 

Shannon 
Diversity 
Index 

Observed value 
/ 2.90 

2.3846186141595 0.822 0.822 

Hilsenhoff 
Biotic 
Index 

(10 - Observed 
value) / (10 - 
1.78) 

4.47963800904977 0.672 0.672 

Percent 
Intolerant 
Individuals 

Observed value 
/ 92.5 

64.2857142857143 0.695 0.695 

Average of adjusted standardized core metric scores * 100 = IBI 
Score 

67.1 

 

 

Surface Water Parameters 
Volume of Flow 50.63 

Water Temperature 18.47 
Dissolved Oxygen 8.57 

pH (Field) 5.66 
Specific 
Conductance 

38 

TDS (Total Dissolved 
Solids) 

19 

 

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

Coarse Sand > 0.5 - 1 1 
Very Coarse Sand > 1 - 2 3 

Fine Gravel > 6 - 8 7 
Medium Gravel > 8 - 11 8 

Medium Gravel > 11 - 16 9 
Coarse Gravel > 16 - 23 6 

Coarse Gravel > 23 - 32 3 
Very Coarse Gravel > 45 - 64 5 
Small Cobble > 64 - 90 15 

Medium Cobble > 90 - 128 20 
Large Cobble > 128 - 180 7 

Very Large Cobble > 180 - 256 8 
Small Boulder > 256 - 362 3 

Small Boulder > 362 - 512 4 
Medium Boulder > 512 - 1024 1 

Total Count  100 
 

 

This site rated as optimal habitat with a score of 227 out of a total score of 240. The total macroinvertebrate biological score is 67.1, which did 
not attain the benchmark of 80.0 ALU HQ designation. The surface water parameters were within acceptable limits. The average pebble count 
particle size is represented as the D-50, for this site it is 76.8 mm. The total macroinvertebrates collected at this site was 221. 

 

 



 

Tunkhannock Creek (HQ-CWF)  

Monroe County Water Quality Study Site Assessment:  
TUNKCR07 - Tunkhannock Township 

 
Method-  Multihabitat Assessment 10-DFrame Composite. 
Location-  Immediately upstream of stone bridge on Hypsy Gap Road. 

 

 

Habitat Summary 
Substrate for Macroinvertebrates 16 
Pool Variability 11 

Channel Alteration 11 
Sediment Deposition 12 

Channel Flow Status 20 
Condition of Banks 15 

Bank Vegetative Protection 20 
Riparian Vegetative Zone Width 5 
Pool Substrate Characterization 18 

Total Habitat Score 128 
 

Metric Standardization Equations 
Metric Standardization 

Equation 
Observed Metric 

Value 
Normalized 

Metric 
Score 

Adjusted 
Metric Score 
Maximum = 

100 
EPT (Observed 

value / 17) × 
100 

9 52.94 52.94 

Taxa 
Richness 

(Observed 
value / 31) × 
100 

23 74.19 74.19 

Beck4 Observed value 
/ 22) × 100 

6 27.27 27.27 

Shannon 
Diversity 

Observed value 
/ 2.43) × 100 

2.32720416427428 0.96 95.77 

# Of 
Caddisfly 
Taxa 

(Observed 
value / 11) × 
100 

2 18.18 18.18 

# Of 
Mayfly 
Taxa 

(Observed 
value / 6) × 100 

6 100 100 

Average of adjusted normalized core metric scores = Total 
Biological Score 

61.39 

 

 

Surface Water Parameters 
Volume of Flow 6.66 
Water Temperature 19.22 

Dissolved Oxygen 7.02 
pH (Field) 5.68 

Specific Conductance 34 
TDS (Total Dissolved 
Solids) 

17 

 

Pebble Count 
Pebble Type Axis of Particle size (mm) Count 
Fine Sand > 0.125 - 0.25 5 

Medium Sand > 0.25 - 0.5 6 
Coarse Sand > 0.5 - 1 3 

Very Coarse Sand > 1 - 2 8 
Very Fine Gravel > 2 - 4 2 

Fine Gravel > 4 - 6 6 
Fine Gravel > 6 - 8 5 

Medium Gravel > 8 - 11 13 
Medium Gravel > 11 - 16 15 

Coarse Gravel > 16 - 23 9 
Coarse Gravel > 23 - 32 3 
Very Coarse Gravel > 32 - 45 6 

Very Coarse Gravel > 45 - 64 6 
Small Cobble > 64 - 90 4 

Medium Cobble > 90 - 128 4 
Large Cobble > 128 - 180 3 

Very Large Cobble > 180 - 256 1 
Small Boulder > 256 - 362 1 

Total Count  100 
 

 

This site rated as suboptimal habitat with a score of 128 out of a total score of 180. The total macroinvertebrate biological score is 61.3, which 
did attain the benchmark of 55.0 ALU designation. The surface water parameters were within acceptable limits, except temperature. The 
average pebble count particle size is represented as the D-50, for this site it is 11.6 mm. The total macroinvertebrates collected at this site was 
103, which did not attain the required sample size. 




