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COVER PHOTOGRAPHY: From top left, continuing clockwise: Cherry 
Creek (CHERCR06), looking upstream from the Kemmertown Bridge; 
Devilôs Hole Creek (DEHOCR05), looking upstream from site); Cherry 
Creek (CHERCR14), looking upstream from site; Brodhead Creek 
(BRODCR21), looking upstream from site.  Photography by Amy Seidel, 
Monroe County Planning Commission, 2009.  
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Introduction and Background 
 

The Annual Water Quality Study has been administered by the Monroe County Planning 

Commission with collaboration with the Monroe County Conservation District for the past 

25 years, commencing from its inception in 1985.  These hydrological surveys consisted of 

two basic types: (1) groundwater (wells) and (2) surface water (streams).  The groundwater 

consisted only of chemical analysis and was discontinued in 1989.  The surface water 

included analyses of benthic macroinvertebrates and physical parameters (habitat 

evaluations and chemical parameters) (MCPC 2008).   

 

During 1993, the United States Environmental Protection Agency (EPA) evaluated the 

current statistical analyses for the water quality study, and the County began utilization of 

EPAôs Rapid Bioassessment Protocols (RBPs).  These RBPs examine water quality as it 

relates to the macroinvertebrate community and the associated habitat.  It was decided to 

implement an EPA modified subecoregion format, which included four ecological zone 

types for Monroe County: North Central Appalachians of Pocono High Plateau and the 

Low Pocono; Ridge and Valley of the Northern Shale Valleys and the Northern Sandstone 

Ridges.  These subecoregions were chosen due to the glaciation that formed the substrata 

and were grouped according to soil type.   

 

The intent of an assigned ecoregion is to provide a spatial framework for the assessment, 

inventory, monitoring and management of an ecosystem.  These ecoregions have no 

political boundaries, and contain areas that harbor predictable patterns that are critical for 

configuration and implementation of ecosystem management approaches (EPA 2007).  

 

From these initial steps toward the refinement of data, the County chose to implement a 

family level Index of Biological Integrity (IBI) that utilized regional reference streams to 

develop an assemblage of metrics; a group of statistical equations that embody the IBI for 

Monroe County.  Biological monitoring is the first step toward the protection of life in 

running waters and through measurement and evaluation surveys, the ecological health of 

these systems can be tracked (Karr et al. 1999).  The next modification to the Study took 

place in 2003 when the County changed from a subjective evaluation of the stream bottom 

to an objective format (pebble counts).  The pebble count measures particle sizes and is 

indicative of which type of organism has the ability to colonize that area.  The addition of 

pebble counts allowed for the analysis of transition of the particles in transport.  Figure 1 in 

Volume II details how transition occurs, i.e. the bed load of a stream, such as particles of 

sand, gravel, or soil carried by the natural flow of a stream on or immediately above its 

bed.   

 

The subsequent studies incorporated sites in support of several Watershed Management 

Plans, such as the Framework for Sustainable Watershed Management for Pocono Creek 
(2009) and the Paradise Creek Watershed Management Plan (2005).   
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These studies utilized the water quality study data as a tool to determine trends, current 

conditions of the watershed as well as to indicate success of the management plans after 

completion.  The County water quality study has proven to be an invaluable resource of 

existing data for these plans and is intended to be the tool used to monitor success.  Also, to 

provide scientific data to watershed groups to assist them in compiling redesignation 

petitions. 

 

The County employs two types of biological sampling procedures presently utilized by the 

DEP within Monroe County for the assessment of streams.  The first protocol is for the 

riffle-run stream type and the second is the multihabitat approach for low gradient streams 

that naturally lack riffles.  These modified RBPs depict the sampling approach, which is 

either the single most productive habitat (riffle-run) or the multihabitat (low gradient) 

approach.  Both protocols require the D-frame aquatic dip net method for collections.  

These are innovative assessment protocols which provide more intensive field surveys and 

water quality approaches than previously used.  Prior to 2008, Monroe Countyôs sampling 

protocols required utilizing a kick seine for the collection of macroinvertebrates.  Volstad, 

et al. argue that D-Net sampling protocols offer a higher level of reliability for benthic IBIs, 

attributable to a superior representation of a particular stream segment versus the previous 

kick seine protocol.   

 

During the 2009 water quality study, the County was awarded another grant from the 

Pennsylvania Department of Environmental Protection (DEP) - Section 205(j)(1)/604(b) 

for surface water assessments, financed from American Recovery and Reinvestment Act 

(ARRA) funds.  During the spring of 2009, DEP revised the riffle-run metrics for their IBI.  

DEP recognized the importance of attainment during different seasons throughout the year 

for thresholds and has subsequently incorporated sampling season as a factor for 

determining impairment.  The new seasonal sampling periods are October - May and June - 

September.  All anti-degradation (redesignation) surveys must occur between October and 

May - all other sampling can occur year-round.   
 

During the June ï September timeframe, the IBI scoring benchmark for streams to attain is 

> 50, but < 40 indicates impairment.  However, scores between 40 and 50 require 

additional evaluations: (1) if the sample has a Beckôs Index Score < 20 or % Sensitive 

Individuals < 20% in the subsample; (2) if subsample is dominated by tolerant taxa or 

individuals or; (3) if EPT are absent from subsample; the sample shows impairment.  These 

newly refined metrics were employed and the data will be used to compare Monroe County 

stream results to the state ALU assessment process for determining impairment status, 

however, the County assumes no accountability in the state government decision process.  
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Macroinvertebrates are identified to the genus level of taxonomy, and then statistical 

equations are completed and incorporated into the IBI, which is utilized to evaluate the 

health of the aquatic ecological unit.  The study requires the collection of a 200 count for 

macroinvertebrates (previously 100 specimens), which provides a more precise level of in-

depth analysis for evaluations of the benthic macroinvertebrates.  During the 2009 study, 

the County completed winter sampling on 6 low gradient streams utilizing the multihabitat 

protocol.  These results will be evaluated for comparison to the summer sampling 

assessments of the same stream segment.   

 

The additional data collected throughout Monroe Countyôs aquatic ecosystems can be 

utilized to address chronic problem areas, produce recommendations for remediation and to 

support watershed association requests.  Data field sheets are available upon request, and 

the comprehensive database being generated will allow for long term trending of the water 

quality.   
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Results and Discussion 
 

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

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

the evaluation of the health of the streams according to statistically interpreted results.  

There are 4 types of parameters presented in the following pages which include the total 

macroinvertebrate biological scores, surface water parameters, habitat scores and pebble 

counts.  The macroinvertebrates have been statistically analyzed and incorporated into the 

tables below to examine how these streams compare according to the state wide scoring 

schemes, and the total adjusted and standardized scoring table is presented.  There are two 

methods for gathering and interpreting macroinvertebrate data, both the riffle-run or 

multihabitat assessments and the associated Aquatic Life Use (ALU) benchmarks, which 

generate a score for interpretation.  Additional information pertaining to the 

macroinvertebrate data is located in Appendix A.  The surface water parameters analyze 

chemical constituents identified in the surface water samples collected.  Additional 

information pertaining to the surface water parameters is located in Appendix B.  The 

habitat results below describe the instream characteristics as well as the riparian buffer to 

determine if the area is able to support healthy macroinvertebrate and fish communities.  

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

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

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

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

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

presented alphabetically according to watersheds and then by the site identification 

numbering system.  
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Aquashicola Creek Watershed 
Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

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

Method -  Multihabitat Assessment 10-DFrame Composite. 

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

 
Habitat Summary 
Substrate for 

Macroinvertebrates 
15 

Pool Variability  15 

Channel Alteration 13 

Sediment Deposition 14 

Channel Flow Status 18 

Condition of Banks 17 

Bank Vegetative Protection 19 

Riparian Vegetative Zone Width 16 

Pool Substrate Characterization 17 

Total Habitat Score 144 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

6 35.29 35.29 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
19 61.29 61.29 

Beck4 Observed value / 

22) × 100 
3 13.64 13.64 

Shannon 
Diversity 

Observed value / 
2.43) × 100 

1.94 0.8 79.84 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

2 18.18 18.18 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

3 50 50 

Average of adjusted normalized core metric scores = 

Total Biological Score 
43.04 

 

 

Surface Water Parameters 
Volume of Flow cfs 0.634 

Water Temperature °c 14.04 

Dissolved Oxygen mg/l 11.64 

pH (Field) 8.38 

Specific Conductance µS 254 

Total Hardness mg/l 118 

Total Alkalinity (CaCO3)  mg/l 90 

Nitrogen mg/l 1.12 

Nitrate (NO3) mg/l 1.12 

Chloride mg/l 16 

TDS (Total Dissolved Solids) mg/l 152 

Fecal Coliform mls 64 

Calcium mg/l 33.5 

Magnesium mg/l 6.83 

Oxidation-Reduction Potential 100.5 

Sulfate mg/l 11.4 
 

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

Fine Sand > 0.125 - 0.25 2 

Very Coarse Sand > 1 - 2 9 

Very Fine Gravel > 2 - 4 8 

Fine Gravel > 4 - 6 11 

Fine Gravel > 6 - 8 11 

Medium Gravel > 8 - 11 10 

Medium Gravel > 11 - 16 37 

Coarse Gravel > 16 - 23 10 

Coarse Gravel > 23 - 32 2 

Total Count  100 
 

 

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

optimal range with 144 out of 180.  The average pebble count particle size for this site is 10.7. 
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Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment: 

AQUACR11W- Ross Township  

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

Method -  Multihabitat Assessment 10-DFrame Composite. 

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

 

 

Surface Water Parameters 
Water Temperature °c 8.69 

Dissolved Oxygen mg/l 12.41 

pH (Field) 8.74 

Specific Conductance µS 162 

Total Hardness mg/l 61 

Total Alkalinity (CaCO3)  mg/l 42.5 

Nitrogen mg/l 0.628 

Nitrate (NO3) mg/l 0.628 

Chloride mg/l 15.6 

TDS (Total Dissolved Solids) mg/l 97 

Fecal Coliform mls 18 

Calcium mg/l 15.5 

Magnesium mg/l 3.77 

Oxidation-Reduction Potential 59.7 

Total Organic Carbon mg/l 1 

Sulfate mg/l 7.7 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

13 76.47 76.47 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
22 70.97 70.97 

Beck4 Observed value / 
22) × 100 

10 45.45 45.45 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.09 0.86 86.01 

# Of 

Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
7 63.64 63.64 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

3 50 50 

Average of adjusted normalized core metric scores = 

Total Biological Score 
65.42 

 

  

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

during winter was 178.  
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Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

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

Method -  Multihabitat Assessment 10-DFrame Composite. 

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

downstream of Tittle Road. 
 

 
Habitat Summary 
Substrate for Macroinvertebrates 19 

Pool Variability  18 

Channel Alteration 15 

Sediment Deposition 15 

Channel Flow Status 19 

Condition of Banks 20 

Bank Vegetative Protection 20 

Riparian Vegetative Zone Width 16 

Pool Substrate Characterization 16 

Total Habitat Score 158 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

15 88.24 88.24 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
27 87.1 87.1 

Beck4 Observed value / 
22) × 100 

8 36.36 36.36 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.22 0.91 91.36 

# Of 

Caddisfly 

Taxa 

(Observed value 
/ 11) × 100 

7 63.64 63.64 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

7 116.67 100 

Average of adjusted normalized core metric scores = 

Total Biological Score 
77.78 

 

 

Surface Water Parameters 
Volume of Flow cfs 3.66 

Water Temperature °c 13.77 

Dissolved Oxygen mg/l 10.39 

pH (Field) 8.02 

Specific Conductance µS 221 

Total Alkalinity (CaCO3)  mg/l 83 

Nitrogen mg/l 0.823 

Nitrate (NO3) mg/l 0.823 

Chloride mg/l 12.1 

TDS (Total Dissolved Solids) mg/l 133 

Fecal Coliform mls 82 

Calcium mg/l 28.6 

Magnesium mg/l 6.25 

Oxidation-Reduction Potential 137.9 

Total Organic Carbon  mg/l 1.1 

Sulfate  mg/l 8.8 
 

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

Very Fine Sand 0.062 - 0.125 11 

Very Coarse Sand > 1 - 2 3 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 4 

Medium Gravel > 11 - 16 10 

Coarse Gravel > 16 - 23 25 

Coarse Gravel > 23 - 32 13 

Very Coarse Gravel > 32 - 45 18 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 4 

Medium Cobble > 90 - 128 1 

Large Cobble > 128 - 180 1 

Very Large Cobble > 180 - 256 1 

Total Count  100 
 

 

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

macroinvertebrates collected at this site was 212.  The surface water parameters were within required limits.  The habitat scored in the 

optimal range with 158 out of 180.  The average pebble count particle size for this site is 20.4. 
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Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR13R - Ross Township  
Macroinvertebrate Replicate 

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

Method -  Multihabitat Assessment 10-DFrame Composite. 

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

downstream of Tittle Road. 
 

        

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value / 

17) × 100 
14 82.35 82.35 

Taxa 

Richness 

(Observed value / 

31) × 100 
22 70.97 70.97 

Beck4 Observed value / 
22) × 100 

7 31.82 31.82 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
1.95 0.8 80.25 

# Of 
Caddisfly 

Taxa 

(Observed value / 

11) × 100 
6 54.55 54.55 

# Of 
Mayfly 

Taxa 

(Observed value / 

6) × 100 
6 100 100 

Average of adjusted normalized core metric scores = Total 

Biological Score 
69.99 

 

  

The total macroinvertebrate replicate score is 69.9 which attained the benchmark of 55 for non-impairment.  The total macroinvertebrates 
collected at this site was 269.  The replicate sample violated criteria for required sample size. 
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Aquashicola Creek (HQ-CWF, MF) 

Monroe County Water Quality Study Site Assessment:  

AQUACR13W - Ross Township  
Winter Sampling 

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

Method -  Multihabitat Assessment 10-DFrame Composite. 

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

downstream of Tittle Road. 
 

 

 

Surface Water Parameters 
Water Temperature °c 8.93 

Dissolved Oxygen mg/l 12.78 

pH (Field) 8.47 

Specific Conductance µS 178 

Total Hardness mg/l 72 

Total Alkalinity (CaCO3)  mg/l 55 

Nitrogen mg/l 0.713 

Nitrate (NO3) mg/l 0.713 

Chloride mg/l 13.8 

TDS (Total Dissolved Solids) mg/l 104 

Magnesium mg/l 4.5 

Oxidation-Reduction Potential 104 

Total Kjeldahl Nitrogen  mg/l 0.673 

Sulfate mg/l 7.5 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Normalized 

Metric 

Score 

Adjusted 

Metric 

Score 

Maximum 

= 100 

EPT (Observed value 
/ 17) × 100 

17 100 100 

Taxa 

Richness 

(Observed value 

/ 31) × 100 
31 100 100 

Beck4 Observed value / 
22) × 100 

13 59.09 59.09 

Shannon 

Diversity 

Observed value / 

2.43) × 100 
2.77 1.14 100 

# Of 

Caddisfly 

Taxa 

(Observed value 

/ 11) × 100 
8 72.73 72.73 

# Of 

Mayfly 

Taxa 

(Observed value 
/ 6) × 100 

8 133.33 100 

Average of adjusted normalized core metric scores = 

Total Biological Score 
88.64 

 

  

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

Monroe County Water Quality Study Site Assessment:  

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

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

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

 
Habitat Summary 
Instream Cover 14 

Substrate for Macroinvertebrates 15 

Channel Alteration 20 

Sediment Deposition 16 

Channel Flow Status 17 

Condition of Banks 16 

Bank Vegetative Protection 16 

Grazing or Other Disruptive 

Pressure 
16 

Riparian Vegetative Zone Width 10 

Embeddedness 16 

Velocity/Depth Regimes 15 

Frequency of Riffles 14 

Total Habitat Score 185 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metric Score 

Maximum = 

1.000 

Modified 
Beck's 

Index 

Observed value / 

38 
19 0.5 0.5 

EPT Taxa 

Richness 

Observed value / 

19 
11 0.579 0.579 

Total Taxa 

Richness 

Observed value / 

33 
23 0.697 0.697 

Shannon 
Diversity 

Index 

Observed value / 

2.86 
2.26 0.79 0.79 

Hilsenhoff 
Biotic 

Index 

(10 - Observed 
value) / (10 - 

1.89) 

4.58 0.668 0.668 

Percent 
Sensitive 

Individuals 

Observed value / 

84.5 
52.1 0.617 0.617 

Average of adjusted normalized core metric scores = Total 

Biological Score 
64.183 

 

 

Surface Water Parameters 
Volume of Flow cfs 9.44 

Water Temperature °c 15.51 

Dissolved Oxygen mg/l 9.62 

pH (Field) 7.89 

Specific Conductance µS 109 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 24 

Nitrogen mg/l 1.05 

Nitrate (NO3) mg/l 1.05 

Chloride mg/l 12.9 

TDS (Total Dissolved Solids) mg/l 76 

Fecal Coliform mls 160 

Calcium mg/l 10.8 

Magnesium mg/l 2.82 

Oxidation-Reduction Potential 123.3 

Total Kjeldahl Nitrogen  mg/l 0.305 

Total Organic Carbon mg/l 1.2 

Sulfate mg/l 7.7 
 

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

Fine Gravel > 6 - 8 1 

Medium Gravel > 8 - 11 1 

Medium Gravel > 11 - 16 3 

Coarse Gravel > 16 - 23 1 

Coarse Gravel > 23 - 32 6 

Very Coarse Gravel > 32 - 45 17 

Very Coarse Gravel > 45 - 64 22 

Small Cobble > 64 - 90 32 

Medium Cobble > 90 - 128 14 

Large Cobble > 128 - 180 3 

Total Count  100 
 

 

The total macroinvertebrate biological score is 64.1 which did attain the benchmark of 50 for non-impairment.  The surface water 
parameters were within required criteria.  The total macroinvertebrates collected at this site was 223.  The habitat scored in the 

suboptimal-optimal range with 185 out of 240 total.  The average particle size for this site is 63.0. 
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Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

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

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

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

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 17 

Channel Alteration 19 

Sediment Deposition 16 

Channel Flow Status 18 

Condition of Banks 16 

Bank Vegetative Protection 18 

Grazing or Other Disruptive 

Pressure 
18 

Riparian Vegetative Zone Width 15 

Embeddedness 13 

Velocity/Depth Regimes 17 

Frequency of Riffles 18 

Total Habitat Score 203 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metric Score 

Maximum = 

1.000 

Modified 

Beck's 
Index 

Observed value / 

38 
18 0.474 0.474 

EPT Taxa 

Richness 

Observed value / 

19 
10 0.526 0.526 

Total Taxa 

Richness 

Observed value / 

33 
26 0.788 0.788 

Shannon 

Diversity 
Index 

Observed value / 

2.86 
2.78 0.972 0.972 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.3 0.703 0.703 

Percent 

Sensitive 
Individuals 

Observed value / 

84.5 
46.1 0.546 0.546 

Average of adjusted normalized core metric scores = Total 

Biological Score 
66.817 

 

 

Surface Water Parameters 
Volume of Flow cfs 16.21 

Water Temperature °c 15.71 

Dissolved Oxygen mg/l 9.67 

pH (Field) 7.62 

Specific Conductance µS 111 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 23 

Nitrogen mg/l 1.02 

Nitrate (NO3) mg/l 1.02 

Chloride mg/l 13.1 

TDS (Total Dissolved Solids) mg/l 77 

Fecal Coliform mls 91 

Calcium mg/l 10.4 

Magnesium mg/l 2.71 

Oxidation-Reduction Potential 117.3 

Total Kjeldahl Nitrogen  mg/l 0.257 

Total Organic Carbon mg/l 1 

Sulfate mg/l 8 
 

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

Coarse Sand > 0.5 - 1 1 

Very Coarse Sand > 1 - 2 5 

Very Fine Gravel > 2 - 4 1 

Fine Gravel > 4 - 6 2 

Fine Gravel > 6 - 8 14 

Medium Gravel > 8 - 11 3 

Medium Gravel > 11 - 16 16 

Coarse Gravel > 16 - 23 2 

Coarse Gravel > 23 - 32 3 

Very Coarse Gravel > 32 - 45 4 

Very Coarse Gravel > 45 - 64 2 

Small Cobble > 64 - 90 10 

Medium Cobble > 90 - 128 7 

Large Cobble > 128 - 180 9 

Very Large Cobble > 180 - 256 7 

Small Boulder > 256 - 362 8 

Medium Boulder > 512 - 1024 4 

Large/Very Large Boulder > 1024 - 2048 2 

Total Count  100 
 

 

The total macroinvertebrate biological score is 66.8, which did attain the benchmark of 50 for non-impairment.  The surface water 
parameters were within required criteria.  The total macroinvertebrates collected at this site was 220.  The habitat scored in the optimal 

range with 203 out of 240 total.  The average particle size for this site is 41.3. 
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Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

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

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

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

Road. 
 

 
Habitat Summary 
Instream Cover 18 

Substrate for Macroinvertebrates 16 

Channel Alteration 19 

Sediment Deposition 18 

Channel Flow Status 19 

Condition of Banks 19 

Bank Vegetative Protection 18 

Grazing or Other Disruptive 

Pressure 
15 

Riparian Vegetative Zone Width 8 

Embeddedness 16 

Velocity/Depth Regimes 16 

Frequency of Riffles 16 

Total Habitat Score 198 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metric Score 

Maximum = 

1.000 

Modified 

Beck's 

Index 

Observed value / 
38 

19 0.5 0.5 

EPT Taxa 
Richness 

Observed value / 
19 

12 0.632 0.632 

Total Taxa 

Richness 

Observed value / 

33 
27 0.818 0.818 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.76 0.965 0.965 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

4.54 0.673 0.673 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

48.1 0.57 0.57 

Average of adjusted normalized core metric scores = Total 

Biological Score 
69.3 

 

 

Surface Water Parameters 
Volume of Flow cfs 15.91 

Water Temperature °c 15.79 

Dissolved Oxygen mg/l 10.01 

pH (Field) 7.69 

Specific Conductance µS 68 

Total Hardness mg/l 40 

Total Alkalinity (CaCO3)  mg/l 24.5 

Nitrogen mg/l 0.985 

Nitrate (NO3) mg/l 0.985 

Chloride mg/l 11 

TDS (Total Dissolved Solids) mg/l 69 

Fecal Coliform mls 36 

Calcium mg/l 10.5 

Magnesium mg/l 2.89 

Oxidation-Reduction Potential 164.6 

Total Kjeldahl Nitrogen  mg/l 0.346 

Sulfate mg/l 8.6 
 

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

Silt/Clay < 0 - 0.062 1 

Very Coarse Sand > 1 - 2 1 

Fine Gravel > 4 - 6 5 

Medium Gravel > 8 - 11 7 

Medium Gravel > 11 - 16 13 

Coarse Gravel > 16 - 23 3 

Very Coarse Gravel > 32 - 45 3 

Very Coarse Gravel > 45 - 64 6 

Small Cobble > 64 - 90 12 

Medium Cobble > 90 - 128 12 

Large Cobble > 128 - 180 14 

Very Large Cobble > 180 - 256 4 

Small Boulder > 256 - 362 4 

Small Boulder > 362 - 512 12 

Medium Boulder > 512 - 1024 3 

Total Count  100 
 

 

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

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

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

 

 

 
 



21 

 

 
Buckwha Creek (CWF) 

Monroe County Water Quality Study Site Assessment:  

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

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

Location -  Approximately 500 yards upstream of Princess Run. 
 

 
Habitat Summary 
Instream Cover 15 

Substrate for Macroinvertebrates 12 

Channel Alteration 19 

Sediment Deposition 14 

Channel Flow Status 18 

Condition of Banks 18 

Bank Vegetative Protection 19 

Grazing or Other Disruptive 

Pressure 
18 

Riparian Vegetative Zone Width 15 

Embeddedness 10 

Velocity/Depth Regimes 15 

Frequency of Riffles 9 

Total Habitat Score 182 
 

Metric Standardization Equations 
Metric  Standardization 

Equation 

Observed 

Metric 

Value 

Standardized 

Metric Score 

Adjusted 

Standardized 

Metric Score 

Maximum = 

1.000 

Modified 

Beck's 

Index 

Observed value / 
38 

7 0.184 0.184 

EPT Taxa 
Richness 

Observed value / 
19 

7 0.368 0.368 

Total Taxa 

Richness 

Observed value / 

33 
28 0.848 0.848 

Shannon 

Diversity 

Index 

Observed value / 
2.86 

2.6 0.909 0.909 

Hilsenhoff 

Biotic 

Index 

(10 - Observed 

value) / (10 - 

1.89) 

5.39 0.568 0.568 

Percent 

Sensitive 

Individuals 

Observed value / 
84.5 

28.5 0.338 0.338 

Average of adjusted normalized core metric scores = Total 

Biological Score 
53.583 

 

 

Surface Water Parameters 
Volume of Flow cfs 0.117 

Water Temperature °c 17.38 

Dissolved Oxygen mg/l 11.31 

pH (Field) 7.97 

Specific Conductance µS 149 

Total Hardness mg/l 42 

Total Alkalinity (CaCO3)  mg/l 27 

Nitrogen mg/l 0.812 

Nitrate (NO3) mg/l 0.812 

Chloride mg/l 13.1 

TDS (Total Dissolved Solids) mg/l 77 

Fecal Coliform mls 18 

Calcium mg/l 12.7 

Magnesium mg/l 2.43 

Oxidation-Reduction Potential 145.4 

Total Kjeldahl Nitrogen  mg/l 0.227 

Total Organic Carbon mg/l 1.5 

Sulfate mg/l 8.9 
 

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

Coarse Sand > 0.5 - 1 2 

Very Fine Gravel > 2 - 4 4 

Fine Gravel > 4 - 6 7 

Fine Gravel > 6 - 8 25 

Medium Gravel > 8 - 11 26 

Medium Gravel > 11 - 16 26 

Coarse Gravel > 23 - 32 5 

Very Coarse Gravel > 32 - 45 2 

Small Boulder > 362 - 512 3 

Total Count  100 
 

 

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

parameters were within required criteria.  The total macroinvertebrates collected at this site was 230.  The habitat scored in the 

suboptimal range with 182 out of 240 total.  The average particle size for this site is 9.3. 

 

 

 

 
 




