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1.0 INTRODUCTION 

 

Civil & Environmental Consultants, Inc. (CEC) conducted biological surveys as part of the City 

of Maryville’s Municipal Separate Storm Sewer System (MS4) Phase II NPDES permit – 

TNS075116 (Permit), issued by the Tennessee Department of Environment and Conservation 

(TDEC). According to the permit, the City is required to perform benthic macroinvertebrate 

assessments in streams identified by TDEC as waters with unavailable parameters for siltation, 

habitat alteration, nutrients, and/or pathogens within a five-year permit cycle. Five biomonitoring 

sites were sampled for benthic macroinvertebrate community composition, physical and chemical 

composition (pH, temperature, conductivity, turbidity and dissolved oxygen) as well as habitat 

characterization. The five stream sampling locations are identified as: Brown Creek 

(BROWN000.4BT), Laurel Bank Branch (LBANK000.8BT), Peppermint Branch 

(PEPPE002.3BT), Pistol Creek (PISTO009.4BT), and Springfield Branch (SPRIN001.2BT). A 

map identifying all sampling locations can be found on Figure 1. All streams and sampling 

locations are located in the Fort Loudon/Watts Bar Lake watershed (HUC 8 – 06010201) and the 

Level III Ecoregions 67f/g (Southern Limestone/Dolomite Valleys and Low Rolling 

Hills/Southern Shale Valleys). 
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2.0 METHODS 

2.1 FIELD 

 

Five benthic macroinvertebrate samples were collected on April 27, 2022, in accordance with the 

TDEC Standard Operating Procedure for Macroinvertebrates Stream Surveys (2017). In each 

sampling reach (site), a square meter net (500-µm mesh) was used to collect approximately one 

square meter of material from two different locations in riffle habitat (SQKICK). The two samples 

were then composited. The composite sample at each site was emptied into a labeled one-liter 

plastic sample jar and preserved with 80 percent ethanol. Appendix A contains photos of upstream 

and downstream views of each site. 

 

In conjunction with the benthic macroinvertebrate sampling, habitat assessments were performed 

at each site following the procedures outlined in the SOP. Parameters such as substratum, 

embeddedness, velocity, depth, bank characteristics, and land use were assessed and rated to 

determine if, and to what extent, the habitat is capable of supporting a diverse benthic community. 

Other site characteristics such as sketches of the site, important features, weather, sampling 

personnel, methods, and other aquatic life were recorded on TDEC’s field data sheets. In-situ water 

quality measurements were taken for dissolved oxygen, pH, conductivity, and temperature using 

a Horiba U-52 portable water quality meter. Water velocity and depth at each specific sampling 

site were measured using a Hach FH950 flow meter. All meters were calibrated prior to field use. 

 

2.2 LABORATORY 

 

The benthic samples were transported to Pennington & Associates Lab in Cookeville, Tennessee 

on May 6, 2022. The samples were processed according to laboratory standards as stated in the 

TDEC Standard Operating Procedure for Macroinvertebrate Stream Surveys (2017). Organisms 

were identified using either a dissecting or compound microscope. Most organisms were identified 

to the genus level, unless the specimens were too small or damaged to allow identification to the 

genus level. Identifications were recorded on laboratory bench sheets. The benthic laboratory data 

can be found in Appendix B.   
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2.3 DATA ANALYSIS 

 

When identifications were complete, the raw benthic data were used to calculate values for seven 

individual metrics. The following metrics are required by the SOP and are all based on generic 

level identifications: 

 

1. TR (Taxa Richness) – total number of distinct taxa identified. 

 

2. EPT (Ephemeroptera Plecoptera Trichoptera) Richness – total number of genera of 

mayflies (Ephemeroptera), stoneflies (Plecoptera), and caddisflies (Trichoptera). 

 

3. %EPT-Cheum (EPT abundance excluding Cheumatopsyche spp.) – total number of 

individuals of EPT taxa minus number of Cheumatopsyche, divided by the total number 

of individuals in the sample. 

 

4. %OC (Percent Oligochaeta and Chironomidae) – total number of individuals in these 

two groups, divided by total number of individuals in the sample. 

 

5. NCBI (North Carolina Biotic Index) – calculated as NCBI = ∑
𝑥𝑖 𝑡𝑖

𝑁
 where: 

 

xi = number of individuals in a taxon 

ti = tolerance value of a taxon 

N = total number of individuals in sample that have an assigned tolerance value 

 

6. %Clingers (Percent Clingers) – total number of individuals that build fixed retreats (or 

have adaptations to attach to surfaces in flowing water), divided by the total number of 

individuals in the sample. 

 

7. %TNUTOL (Percent TN Nutrient Tolerant Organisms) – total number of Tennessee 

nutrient tolerant organisms divided by the total number of organisms in the sample. 

The Tennessee nutrient tolerant organisms include Cheumatopsyche, Stenelmis, 

Polypedilum, Cricotopus, Cricotopus/Orthocladius, Lirceus, Caenis, Elimia, Nais, 

Dero, and undetermined (immature) Tubificidae. 

 

Upon completion of the individual metric calculations, each metric is assigned a score of 0, 2, 4, 

or 6 based on comparison to the ecoregion reference database partitioned by ecoregion, sampling 

period, and drainage area. The resulting total of all metric scores is the Tennessee 

Macroinvertebrate Index (TMI) score (TDEC 2017). The drainage area for Brown Creek, Laurel 

Branch, Springfield Branch, and Pistol Creek at the sampling locations is >2.5 square miles while 

the drainage area for Peppermint Branch at the sampling location is <2.5 square miles. All samples 

are located in Ecoregion 67f/g (Southern Limestone/Dolomite Valleys and Low Rolling 
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Hills/Southern Shale Valleys). See Appendix C for regional habitat and TMI guidelines. Samples 

were collected in the January to June index period. 

 

3.0 RESULTS 

 

Measurements of in-situ water quality parameters and water discharge are presented in Table 1 

below. 

Table 1. In-situ Water Quality  

Maryville, Tennessee 

Site 

Sampling 

Date / 

Time 

Water 

Temp. 

(˚C) 

D.O. 

(mg/L) 

pH 

(su) 

Conductivity 

(μS/cm) 

Turbidity 

(NTU) 

Stream 

Flow 

(cfs) 

BROWN000.4BT 
4/27/22 

12:00 
14.56 11.32 7.37 415 5.0 8.32 

LBANK000.8BT 
4/27/22 

15:30 
16.92 10.31 8.1 308 9.9 13.14 

PISTO009.4BT 
4/27/22 

13:30 
15.93 11.59 8.01 394 4.3 14.95 

SPRIN001.2BT 
4/27/22 

09:45 
14.19 12.04 8.25 384 3.5 3.30 

PEPPE002.3BT 
4/27/22 

11:00 
13.13 6.8 8.19 411 1.8 0.00* 

*Measurable flow not observed 
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In-situ water quality parameters give a general sense of water quality at each of the benthic 

sampling locations. The pH ranged from 7.37 to 8.25, Springfield Branch and Peppermint Branch 

had the highest pH values of 8.25 and 8.19, respectively. The normal range for pH in freshwater 

streams is 6.5 to 8.5. The pH values of all stream sampling locations fall within this range. 

Conductivity is a measurement of waters ability to pass an electric current and indicates the 

physical presence of dissolved inorganic solids (i.e. chloride, phosphate, nitrate, etc.) in the water. 

Conductivity readings ranged from 306 to 415 μS/cm, with Brown Creek having the highest 

conductivity. Dissolved oxygen refers to the level of free oxygen in the stream. Aquatic organisms 

are dependent on sufficient dissolved oxygen levels to survive. Dissolved oxygen readings ranged 

from 6.08 to 12.04 mg/L, with Peppermint Branch having the lowest reading and Springfield 

Branch the highest reading. Peppermint Branch’s low reading is likely due to the intermittent flow 

and isolated stagnant pools observed in this location. Turbidity is a measure of the clarity of water 

and is an indication of the amount of light scattering material in the water. Turbidity values ranged 

from 1.8 to 9.9 NTU, Peppermint Branch had the lowest turbidity and Laurel Bank Branch had the 

highest turbidity. 
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Habitat assessment scores are presented in Table 2.  

 

Table 2. Habitat Assessment Scores 

Maryville, Tennessee 

Habitat Assessment 

Parameters 
BROWN000.4BT LBANK000.8BT PISTO009.4BT SPRIN001.2BT PEPPE002.3BT 

Epifaunal Substrate / 

Available Cover 
13 10 13 9 7 

Embeddedness of 

Riffles 
14 8 15 8 15 

Velocity / Depth 

Regime 
14 14 17 11 6 

Sediment Deposition 10 10 10 8 13 

Channel Flow Status 11 18 15 16 11 

Channel Alteration 6 11 9 6 8 

Frequency of Re-

oxygenation Zones 
16 10 17 12 5 

Bank Stability 

(Left / Right Bank) 
3 / 9 8 / 8 8 / 8 8 / 6 4 / 3 

Vegetative Protection 

(Left / Right Bank) 
3 / 3 8 / 8 5 / 5 6 / 3 5 / 7 

Riparian Zone Width 

(Left / Right Bank) 
1 / 1 7 / 5 2 / 2 2 / 3 2 / 7 

Total Habitat Score 104 125 126 98 93 

Ecoregion 67f 67g 67f 67f/g 67f 

Drainage Area 

(sq. mi.) 
5.7 8.52 7.65 3.07 0.44 
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The regional expectation goal habitat assessment score for stream with a drainage area greater than 

2.5 square miles in bioregion 67f is 131, bioregion 67g is 106. For a drainage area less than or 

equal to 2.5 square miles in bioregion 67f the expectation goal habitat assessment score is 133. 

Laurel Bank Branch is the only sampling location that met the regional expectation goal for the 

habitat assessment with a score of 125 (regional goal is 106). Peppermint Branch is the only 

location with a drainage area less than 2.5 square miles and had the lowest habitat assessment score 

(93). Additionally, for locations with a drainage area greater than 2.5 square miles, Springfield 

Branch had the lowest score of 98 and Pistol Creek had the highest score of 126. 

 

Results from the calculations of the biological metrics and corresponding TMI scores are presented 

in Tables 3 and 4. 

Table 3. Biological Metrics and Total TMI scores 

Maryville, Tennessee 

 BROWN000.4BT PISTO009.4BT SPRIN001.2BT LBANK000.8BT 

Metric Value Score Value Score Value Score Value Score 

Taxa Richness 23 4 20 4 27 4 23 4 

EPT Richness 6 2 4 2 4 2 7 2 

% EPT - Cheum 16.43 2 38.46 4 21.08 2 37.70 4 

% OC 66.18 2 52.56 2 27.03 6 40.84 4 

NCBI 5.13 4 5.58 4 4.39 6 5.07 4 

% Clingers - 

Cheum 
31.40 4 22.22 2 50.81 6 60.73 6 

%TNUTOL 28.02 6 30.77 6 18.92 6 25.65 6 

TMI Score 24 24 32 30 

Ecoregion 67f 67f 67f/g 67g 

Drainage Area 

(Sq. mi.) 
5.7 8.52 7.65 3.07 

2022 Biological 

Condition 
Slightly Impaired Slightly Impaired Non-Impaired Slightly Impaired 
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Table 4. Historical Comparison of TMI scores  

Maryville, Tennessee 

 BROWN000.4BT PISTO009.4BT SPRIN001.2BT LBANK000.8BT 

2022 TMI Score 24 24 32 30 

2018 TMI Score 4 22 18 20 

2013 TMI Score 12 14 24 20 

2008 TMI Score 22 26 26 22 

 

The total number of individuals identified ranged from 163 to 207 organisms. A total of 73 unique 

taxa were identified from the samples with a range of 20 to 27 taxa per sample. Thirty (30) taxa 

were categorized as intolerant (tolerance values < 4.51) and fourteen (14) taxa were categorized 

as tolerant (tolerance values > 7.50). Those between these two values are considered facultative. 

Tolerance values ranged from 0.8 (Glossosomatidae) to 10 (Tubificinae w.o.h.c.), and there were 

twenty-eight (28) taxa classified as clingers. A phylogenetic list of taxa identified from the benthic 

samples is provided in Appendix B. 

 

The values for Taxa Richness ranged from 20 to 27, resulting in TMI individual metric scores of 

4 for all samples, with Springfield Branch having the highest taxa richness (27). EPT richness was 

low across all samples, each had a TMI score of 2. The EPT richness values ranged from 4 to 7, 

Brown Creek and Laurel Bank Branch sites had the highest value at 6 and 7, respectively. Percent 

EPT-Cheumatopsyche values ranged from 16.43 to 38.46, resulting in TMI scores from 2 to 4. 

Pistol Creek had the highest percent EPT-Cheumatopsyche value (38.46%). Springfield Branch 

and Laurel Bank Branch had a TMI score of 6 and 4 for percentage of Oligochaeta + 

Chironomidae with values of 27.03 and 40.84, respectively. All other sampling locations had a 

TMI score of 2 for percentage of Oligochaeta + Chironomidae. Springfield Branch had the lowest 

NC Biotic Index at 4.39, resulting in a TMI score of 6 while all other sampling locations received 

a score of 4. Percent of Clingers ranged from 22.22 to 60.73, with Laurel Bank Branch and 

Springfield Branch having the highest values at 60.73 and 50.81 percent.  Percent nutrient tolerant 

metric scores were the lowest at Springfield Branch with a percentage at 18.92. All sampling 

locations received a metric score of 6 and had a low percentage of nutrient tolerant species.  
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Biological condition is determined from the TMI bio-criteria scores as follows: 

• >32 – Non-impaired (Supporting) 

• 21-31 – Slightly impaired (Partially Supporting) 

• 10-20 – Moderately impaired (Partially Supporting) 

• <10 – Severely impaired (Non-supporting) 

 

The target TMI score for bioregion 67fghi is 32, which indicates no impairment. One sampling 

location met or exceeded the target TMI score (Springfield Branch, SPRIN001.2BT) and one site 

met or exceeded the habitat assessment goals (Laurel Bank Branch, LBANK000.8BT).  

Springfield Branch and Laurel Bank Branch sampling sites had the highest TMI score of 32 and 

30, respectively. This indicates that the Springfield Branch location is non-impaired and 

supporting according to TMI bio-criteria for the eco-region. All other sampling locations, Pistol 

Creek (24), Laurel Bank Branch (30), and Brown Creek (24), fell below the TMI bio-criteria 

indicating slight impairment of these locations. Compared to the previous permit cycle (2018), 

TMI scores showed improvement at all sampling locations in 2022. 
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FIGURE 1 – BENTHIC SAMPLING LOCATION MAP 
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Maryville Benthic Monitoring Report – Location Photos 
City of Maryville, CEC Project Number: 314-405 

 

 

 

Photo 1: Springfield Branch sampling location looking upstream at flow transect. 

 

Photo 2: Springfield Branch sampling location looking downstream at sampled 

riffle habitat. 

  



Maryville Benthic Monitoring Report – Location Photos 
City of Maryville, CEC Project Number: 314-405 

 

 

 

Photo 3: Peppermint Branch sampling location looking downstream at stagnant 

pools. 

 

Photo 4: Peppermint Branch sampling location looking upstream at stagnant pools, 

little to no flow conditions. 



Maryville Benthic Monitoring Report – Location Photos 
City of Maryville, CEC Project Number: 314-405 

 

 

 

Photo 5: Brown Creek sampling location looking upstream at flow transect and 

riffle habitat. 

 

Photo 6: Brown Creek sampling location looking downstream at riffle habitat. 



Maryville Benthic Monitoring Report – Location Photos 
City of Maryville, CEC Project Number: 314-405 

 

 

 

Photo 7: Pistol Creek sampling location looking upstream at riffle habitat. 

 

Photo 8: Pistol Creek sampling location looking downstream at riffle habitat. 
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Photo 9: Laurel Bank Branch sampling location looking upstream at flow transect. 

 

Photo 10: Laurel Bank Branch sampling location looking downstream at riffle 

habitat. 
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CEC, CITY OF MARYVILLE, BENTHIC MACROINVERTEBRATES COLLECTED 4/27/2022.

PAI ID NO 55740 55741 55742 55743

STATION SPRIN001.2BT BROWN000.4BT PISTO009.4BT LBANK000.8BT

DATE 4/27/2022 4/27/2022 4/27/2022 4/27/2022

FRACTION 1/16 1/30 1/16 1/64

SPECIES T.V. F.F.G. CL

PLATYHELMINTHES 6.2 2 1

NEMERTEA P 1

MOLLUSCA

 Bivalvia

   Veneroida

    Corbiculidae 6.6

     Corbicula sp. 6.6 FC 1

    Pisidiidae FC

     Pisidium sp. 6.6 FC 1 2

 Gastropoda 6.79

   Mesogastropoda

    Pleuroceridae

     Elimia sp. 5.75 SC 1 2

ANNELIDA

 Clitellata

 Oligochaeta 8 CG

    Naididae 9 CG

    Naidinae 8 CG 1

     Nais sp. 8.7 CG 4 14 56 3

     Slavina sp. 8.4 CG 2 1

    Tubificinae w.o.h.c. 10 CG

ARTHROPODA

 Arachnoidea

   Acariformes 6 2 2

    Sperchontidae

     Sperchon sp. 6 - 3 1

 Crustacea

   Isopoda 7.4

    Asellidae 7.9 SH

     Caecidotea sp. 8.4 CG 2

   Amphipoda 7.2 CG

    Crangonyctidae 7.2

     Crangonyx sp. 7.2 CG 1

 Insecta

   Ephemeroptera

    Baetidae 6 CG

     Baetis sp. 4.18 CG 36 12 64 30

     Diphetor hageni 1.1 CG 1

    Heptageniidae 3 SC CL 3

     Stenonema sp. 3.4 SC CL 2 5 1

PAI, Inc. Page 1 of 6 CEC city of maryville 4 22cl



CEC, CITY OF MARYVILLE, BENTHIC MACROINVERTEBRATES COLLECTED 4/27/2022.

PAI ID NO 55740 55741 55742 55743

STATION SPRIN001.2BT BROWN000.4BT PISTO009.4BT LBANK000.8BT

DATE 4/27/2022 4/27/2022 4/27/2022 4/27/2022

FRACTION 1/16 1/30 1/16 1/64

SPECIES T.V. F.F.G. CL

     Stenacron sp. 4.6 SC CL 1

    Isonychiidae 3.6 FC

     Isonychia sp. 3.6 FC 6

    Leptophlebiidae 1.9 CG 1

   Trichoptera

    Glossosomatidae 0.8 SC CL

     Glossosoma sp. 1.4 SC CL 2

    Hydropsychidae 3.03 FC CL

     Cheumatopsyche sp. 6.6 FC CL 5 2

     Hydropsyche sp. 3.3 FC CL 6 17 35

    Philopotamidae 2.54 FC CL

     Chimarra sp. 3.3 FC CL 1 8 4

   Coleoptera

    Elmidae 4.4 CG CL

     Microcylloepus sp. 3.3 SC CL 48 1 1

     Optioservus sp. 2.6 SC CL 9

     Stenelmis sp. 5.60 SC CL 17 10

    Psephenidae 3.3 SC CL

     Psephenus sp. 2.3 SC CL 2

   Diptera

    Chironomidae 5.4

     Cardiocladius sp. 6.2 P 23 19 1

     Conchapelopia sp. 8.7 P 1

     Corynoneura sp. 5.7 CG 2

     Cricotopus sp. 8.7 CL 5 16 10 29

     Dicrotendipes sp. 7.2 CG

     Eukiefferiella sp. 2.7 CG 15 47 26 15

     Microtendipes ap. 4.6 CG CL 1

     Parametriocnemus sp. 3.9 CG 4 3 1 6

     Paratanytarsus sp. 8 CG 1 1

     Polypedilum sp. 6.7 SH 25 4 5

     Rheocricotopus sp. 4.7 CG

     Rheotanytarsus sp. 6.5 FC CL 2 1 5 11

     Stempellinella sp. 5.6 CG 1

     Thienemanniella sp. 6.4 CG 3 3 1

     Tvetenia sp. 4 CG 10 3 1 6

    Empididae 6 P

     Hemerodromia sp. 6 P 1 2

   Limoniidae

     Antocha sp. 4.4 CG CL 1 6 1
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CEC, CITY OF MARYVILLE, BENTHIC MACROINVERTEBRATES COLLECTED 4/27/2022.

PAI ID NO 55740 55741 55742 55743

STATION SPRIN001.2BT BROWN000.4BT PISTO009.4BT LBANK000.8BT

DATE 4/27/2022 4/27/2022 4/27/2022 4/27/2022

FRACTION 1/16 1/30 1/16 1/64

SPECIES T.V. F.F.G. CL

    Simuliidae 4.7 FC CL

     Simulium sp. 4.9 FC CL 8 23 10 25

TOTAL NO. OF ORGANISMS 185 207 234 191

TOTAL NO. OF TAXA 27 23 20 23
a
TOTAL NO. OF TAXA 27 23 20 22

EPT 4 6 4 7
a
EPT 4 6 4 6

%OC 27.03% 66.18% 52.56% 40.84%

%EPT-CHEUM 21.08% 16.43% 38.46% 37.70%

NCBI 4.39 5.13 5.58 5.07

%TNUTOL 18.92% 28.02% 30.77% 25.65%

% CLINGERS-CHEUM 50.81% 31.40% 22.22% 60.73%

PAI, Inc. Page 3 of 6 CEC city of maryville 4 22cl
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Division of Water Resources 

QSSOP for Macroinvertebrate Stream Surveys 
Revision 6:  DWR-PAS-011-QSSOP-08117 

Effective Date: August 11, 2017 

Section I.I, Protocol D: Page 43 of 43 

 

 
 

Table 2:  Habitat Assessment Guidelines  

 

Values listed below are considered to meet regional guidelines.  Guidelines are based on 75% of 

median reference value, adjusted up to lowest habitat score passing TMI in each ecoregion.  
 

Ecoregion Habitat Type Streams > 2.5 sq. mile 

drainage 

Headwater Streams < 2.5 

sq. mile drainage 

  Jan-June July-Dec Jan-June July-Dec 

65abei Low Grad. 109 ≥ 98 >107 ≥ 111 

65j High Grad. ≥  148 ≥ 169 ≥  152 ≥ 157 

66d High Grad. ≥ 157 ≥ 158 ≥ 146 ≥ 157 

66e High Grad. ≥ 158 ≥ 152 ≥ 143 ≥ 148 

66f High Grad. ≥ 135 ≥ 136 ≥ 148 ≥ 140 

66g High Grad. ≥ 140 ≥ 140 ≥ 150 ≥ 124 

66j High Grad. ≥ 145 ≥ 139 ≥ 115 ≥ 132 

67f High Grad. ≥ 131 ≥ 128 ≥ 133 ≥ 123 

67g High Grad. ≥ 106 ≥ 103 ≥ 136 ≥ 129 

67h High Grad. ≥ 156 ≥ 148 ≥ 125 ≥ 146 

67i High Grad. ≥ 114 ≥ 117 ≥ 114 ≥ 117 

68a High Grad. ≥ 135 ≥ 145 ≥ 139 ≥ 128 

68b High Grad. ≥ 124 ≥ 129 ≥ 137 ≥ 143 

68c High Grad. ≥ 131 ≥ 124 ≥ 163 ≥ 155 

69d High Grad. ≥ 133 ≥ 123 ≥ 134 ≥ 123 

69e High Grad. ≥ 127 ≥ 122 ≥ 151 ≥ 136 

71e High Grad. ≥ 113 ≥ 114 ≥ 145 ≥ 130 

71f High Grad. ≥ 126 ≥ 123 ≥ 129 ≥ 126 

71g High Grad. ≥ 126 ≥ 128 ≥ 119 ≥ 149 

71h High Grad. ≥ 115 ≥ 114 ≥ 132 ≥ 123 

71i High Grad. ≥ 112 ≥ 99 ≥ 113 ≥ 114 

71i Low Grad. ≥ 106 ≥ 114 NA NA 

73a Low Grad. ≥ 118 ≥ 118 ≥ 106 ≥ 106 

74a High Grad. ≥ 124 ≥ 122 ≥ 108 ≥ 116 

74b Low Grad. ≥ 108 ≥ 108 ≥ 134 ≥ 113 

 



Division of Water Resources 

QSSOP for Macroinvertebrate Stream Surveys 
Revision 6:  DWR-PAS-011-QSSOP-08117 
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Bioregion: 66fgj 

Season: July-December 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Headwater 

Method = SQKICK 

Drainage: < 2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 31 21 – 31 11 – 20 < 11 

EPT Richness (EPT) > 14 10–14 5 – 9 < 5 

% EPT-Cheum > 49.8 33.3– 49.8 16.6 – 33.2 < 16.6 

% OC < 32.1 32.1 – 54.7 54.8 – 77.3 > 77.3 

NCBI < 4.48 4.48 – 6.32 6.33 – 8.16 > 8.16 

% Clingers-Cheum > 54.5 36.4 – 54.5 18.2 – 36.3 < 18.2 

% TNutol < 27.5 27.5 – 51.6 51.7 – 75.8 > 75.8 
 
 
 

Bioregion 67fghi 

Season: January – June 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Method = SQKICK 

Drainage > 2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 30 20 – 30 10 – 19 < 10 

EPT Richness (EPT) > 11 8 – 11 4 – 7 < 4 

% EPT-Cheum > 40.3 27.0 – 40.3 13.5 – 26.9 < 13.5 

% OC < 28.1 28.1 – 52.0 52.1 – 76.0 > 76.0 

NCBI < 4.74 4.74 – 6.49 6.50 – 8.24 > 8.24 

% Clingers-Cheum > 50.7 33.9 – 50.7 16.9 – 33.8 < 16.9 

% TNutol < 31.3 31.3 – 54.1 54.2 – 77.1 > 77.1 
 
 
 

Bioregion 67fghi 

Season: July-December 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Method = SQKICK 

Drainage > 2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 26 18 – 26 9 – 17 < 9 

EPT Richness (EPT) > 10 7 – 10 4 – 6 < 4 

% EPT-Cheum > 43.5 29.1 – 43.5 14.5 – 29.0 < 14.5 

% OC < 27.0 27.0 – 51.3 51.4 – 75.6 > 75.6 

NCBI < 5.26 5.26 – 6.83 6.84 – 8.42 > 8.42 

% Clingers-Cheum > 53.5 35.7 – 53.5 17.9 – 35.6 < 17.9 

% TNutol < 33.2 33.2 – 55.4 55.5 – 77.7 > 77.7 
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Bioregion: 67fghi 

Season: January – June 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Headwater 

Method = SQKICK 

Drainage ≤ 2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 32 22 – 32 11 – 21 < 11 

EPT Richness (EPT) > 10 7– 10 4 – 6 < 4 

% EPT-Cheum > 49.2 32.8 – 49.2 16.4 – 32.7 < 16.4 

% OC < 27.7 27.7 – 51.7 51.8 – 75.9 > 75.9 

NCBI < 4.82 4.82 – 6.54 6.55 – 8.27 > 8.27 

% Clingers-Cheum > 50.6 33.8– 50.6 16.9 – 33.7 < 16.9 

% TNutol < 28.0 28.0 – 51.9 52.0 – 76.0 > 76.0 
 
 
 

Bioregion: 67fghi 

Season: July-December 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Headwater 

Method = SQKICK 

Drainage ≤ 2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 29 20 – 29 10 – 19 < 10 

EPT Richness (EPT) > 11 8 – 11 4 – 7 < 4 

% EPT-Cheum > 43.4 29.0 – 43.4 14.5 – 28.9 < 14.5 

% OC < 28.7 28.7 – 52.4 52.5 – 76.2 > 76.2 

NCBI < 5.05 5.05 – 6.69 6.70 – 8.35 > 8.35 

% Clingers-Cheum > 53.3 35.6 – 53.3 17.8 – 35.5 < 17.8 

% TNutol < 28.4 28.4 – 52.2 52.3 –76.1 > 76.1 
 
 
 

Bioregion: 67fghi 

Season: January – June 

Target TMI = 32 

Scoring calibrated to 160-240 organism sample 

Method = SQBANK 

Drainage >2.5 sq miles 

Genus Level Identification 

Metric 6 4 2 0 

Taxa Richness (TR) > 28 20 – 28 10 – 19 < 10 

EPT Richness (EPT) > 6 5 – 6 2 – 4 < 2 

% EPT-Cheum > 25.9 17.4 – 25.9 8.7 – 17.3 < 8.7 

% OC < 50.0 50.0 – 66.6 66.7 – 83.3 > 83.3 

NCBI < 6.67 6.67 – 7.77 7.78 – 8.89 > 8.89 

% Clingers > 20.1 13.5 – 20.1 6.7 – 13.4 < 6.7 

% TNutol < 45.1 45.1 – 63.3 63.4 – 81.7 > 81.7 
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