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1. MS4 Information

Name of MS4:  City of Springfield MS4 Permit Number:  TNS077640 

Contact Person:  Kenny Morris Email Address:  kenny.morris@springfieldtn.gov 

Telephone:  (615) 469-4336 
MS4 Program Web Address:  
https://www.springfieldtn.gov/338/Public-Works-
Storm-Water-Management  

Mailing Address:  2809 Clinard Drive 

City:  Springfield State:  TN ZIP code:  37172 

What is the current population of your MS4? 18,782 (US Census Bureau 2020 Decennial Census) 

What is the reporting period for this annual report? July1 2021 to June 30 2022 

2. Discharges to Waterbodies with Unavailable Parameters or Exceptional Tennessee Waters (Section 3.1)

A. Does your MS4 discharge into waters with unavailable parameters (previously referred
to as impaired) for pathogens, nutrients, siltation or other parameters related to
stormwater runoff from urbanized areas as listed on TN’s most current 303(d) list
and/or according to the on-line state GIS mapping tool (tdeconline.tn.gov/dwr/)? If yes,
attach a list.

 Yes  No 

B. Are there established and approved TMDLs (http://www.tn.gov/environment/article/wr-
ws-tennessees-total-maximum-daily-load-tmdl-program) with waste load allocations for
MS4 discharges in your jurisdiction?  If yes, attach a list.

 Yes  No 

C. Does your MS4 discharge to any Exceptional Tennessee Waters (ETWs -
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34304:4880790061142)? If yes,
attach a list. 

 Yes  No 

D. Are you implementing specific Best Management Practices (BMPs) to control pollutant
discharges to waterbodies with unavailable parameters or ETWs?  If yes, describe the
specific practices: Construction plans are reviewed to ensure TDEC approved Best
Management Practices are incorporated into the planning process. All priority and non-
priority construction sites are monitored and inspected monthly until final stabilization is
achieved.

 Yes  No 

 Yes  No 

 Yes  No 

3. Public Education/Outreach and Involvement/Participation (Sections 4.2.1 and 4.2.2)

A. Have you developed a Public Information and Education plan (PIE)?

B. Is your public education program targeting specific pollutants and sources, such as Hot 
Spots?  If yes, describe the specific pollutants and/or sources targeted by your public 
education program:  Information on the City's website targets prevention of illicit 
discharges with tips for homeowners. Pamphlets are distrubuted to targeted audiences 
including homeowners, agriculture and the construction industry.

C. Do you have a webpage dedicated to your stormwater program? If yes, provide a link/
URL:  https://www.springfieldtn.gov/338/Public-Works-Storm-Water-Management 

 Yes  No 

http://tdeconline.tn.gov/dwr/
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34304:4880790061142
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D. Summarize how you advertise and publicize your public education, outreach, involvement and participation
opportunities:  City website and social media.

E. Summarize the public education, outreach, involvement and participation activities you completed during this
reporting period:  The City completed one highly successful city-wide clean-up event involving nearly 200
participants and resulting in more than 5,000 pounds of litter and debris collected. The City also participates in
the Tennessee Stormwater Association's social media campaign.

F. Summarize any specific successful outcome(s) (e.g., citizen involvement, pollutant reduction, water quality
improvement, etc.) fully or partially attributable to your public education and participation program during this
reporting period:  Increased participation in the annual cleanup event. Additionally, the City has an Adopt-a-
Street program. Program participants are highlighted on social media postings and the City website. Collectively
this has enhanced the general awareness of pollution prevention.

4. Illicit Discharge Detection and Elimination (Section 4.2.3)

A. Have you developed and do you continue to update a storm sewer system map that
shows the location of system outfalls where the municipal storm sewer system
discharges into waters of the state or conveyances owned or operated by another MS4?

 Yes  No 

B. If yes, does the map include inputs into the storm sewer collection system, such as the
inlets, catch basins, drop structures or other defined contributing points to the
sewershed of that outfall, and general direction of stormwater flow?

Yes  No 

C. How many outfalls have you identified in your storm sewer system?  75

D. Do you have an ordinance, or other regulatory mechanism, that prohibits non-
stormwater discharges into your storm sewer system?

Yes  No 

E. Have you implemented a plan to detect, identify and eliminate non-stormwater
discharges, including illegal disposal, throughout the storm sewer system? If yes,
provide a summary:  Dry weather outfall screening and Hot Spot inspections.

 Yes  No 

F. How many illicit discharge related complaints were received this reporting period? 14

G. How many illicit discharge investigations were performed this reporting period?  14

H. Of those investigations performed, how many resulted in valid illicit discharges that were addressed and/or
eliminated?  14

5. Construction Site Stormwater Runoff Pollutant Control (Section 4.2.4)

A. Do you have an ordinance or other regulatory mechanism requiring:
Construction site operators to implement appropriate erosion prevention and sediment
control BMPs consistent with those described in the TDEC EPSC Handbook?

 Yes  No 

Construction site operators to control wastes such as discarded building materials,
concrete truck washout, chemicals, litter, and sanitary waste?

 Yes  No 

Design storm and special conditions for unavailable parameters waters or Exceptional
Tennessee Waters consistent with those of the current Tennessee Construction
General Permit (TNR100000)?

 Yes  No 

B. Do you have specific procedures for construction site plan (including erosion prevention
and sediment BMPs) review and approval?

 Yes  No 
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C. Do you have sanctions to enforce compliance?  Yes  No 

D. Do you hold pre-construction meetings with operators of priority construction activities
and inspect priority construction sites at least monthly?

 Yes  No 

E. How many construction sites disturbing at least one acre or greater were active in your jurisdiction this reporting
period?  25

F. How many active priority and non-priority construction sites were inspected this reporting period?  25
G. How many construction related complaints were received this reporting period?  5

6. Permanent Stormwater Management at New Development and Redevelopment Projects (Section 4.2.5)

A. Do you have a regulatory mechanism (e.g. ordinance) requiring permanent stormwater
pollutant removal for development and redevelopment projects? If no, have you
submitted an Implementation Plan to the Division?

B. Do you have an ordinance or other regulatory mechanism requiring:

 Yes  No
 Yes  No 

Site plan review and approval of new and re-development projects?  Yes  No 

A process to ensure stormwater control measures (SCMs) are properly installed and
maintained?  Yes  No 

Permanent water quality riparian buffers? If yes, specify requirements:  Attachment 2 is
an extract from the City's Stormwater Management Ordinance. In the case that the
provisions set forth in the City Ordinance are overlapping or contradictory with the
Construction General Permit, the provision which imposes a higher or more restrictive
standard shall be followed.

 Yes  No 

C. What is the threshold for development and redevelopment project plans plan review (e.g., all projects, projects
disturbing greater than one acre, etc.)?   Projects disturbing equal to or greater than 10,000 square feet and/or
projects excavating or filling greater than 500 cubic yards.

D. How many development and redevelopment project plans were reviewed for this reporting period?   23

E. How many development and redevelopment project plans were approved?   14

F. How many permanent stormwater related complaints were received this reporting period?  0
G. How many enforcement actions were taken to address improper installation or maintenance?  2

H. Do you have a system to inventory and track the status of all public and private SCMs
installed on development and redevelopment projects?  Yes  No 

I. Does your program include an off-site stormwater mitigation or payment into public
stormwater fund? If yes,  specify.  Yes  No 

7. Stormwater Management for Municipal Operations (Section 4.2.6)

A. As applicable, have stormwater related operation and maintenance plans that include information related to
maintenance activities, schedules and the proper disposal of waste from structural and non-structural stormwater
controls been developed and implemented at the following municipal operations:

Streets, roads, highways?  Yes  No 

Municipal parking lots?  Yes  No 

Maintenance and storage yards?  Yes  No 
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Fleet or maintenance shops with outdoor storage areas?  Yes  No 

Salt and storage locations?  Yes  No 

Snow disposal areas?  Yes  No 

Waste disposal, storage, and transfer stations?  Yes  No 

B. Do you have a training program for employees responsible for municipal operations at
facilities within the jurisdiction that handle, generate and/or store materials which
constitute a potential pollutant of concern for MS4s?

 Yes  No 

If yes, are new applicable employees trained within six months, and existing applicable
employees trained and/or retrained within the permit term?  Yes  No 

8. Reviewing and Updating Stormwater Management Programs (Section 4.4)

A. Describe any revisions to your program implemented during this reporting period including but not limited to:

Modifications or replacement of an ineffective activity/control measure.  None.
Changes to the program as required by the division to satisfy permit requirements.  None.
Information (e.g. additional acreage, outfalls, BMPs) on newly annexed areas and any resulting updates to your
program.  None

B. In preparation for this annual report, have you performed an overall assessment of your
stormwater management program effectiveness? If yes, summarize the assessment
results, and any modifications and improvements scheduled to be implemented in the
next reporting period.   Update PIE plan to include additional educational outreach
opportunities such as general water quality awareness campaigns at local events and
schools.

 Yes  No 
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9. Enforcement Response Plan (Section 4.5)

A. Have you implemented an enforcement response plan that includes progressive
enforcement actions to address non-compliance, and allows the maximum penalties
specified in TCA 68-221-1106? If no, explain.

 Yes  No 

B. As applicable, identify which of the following types of enforcement actions (or their equivalent) were used during
this reporting period; indicate the number of actions, the minimum measure (e.g., construction, illicit discharge,
permanent stormwater management), and note those for which you do not have authority:

Action Construction Permanent 
Stormwater 

Illicit 
Discharge In Your ERP? 

Verbal warnings #3 #0 #1  Yes  No 

Written notices #6 #12 #3  Yes  No 

Citations with 
administrative penalties #2 #0 #0  Yes  No 

Stop work orders #2 #0 #1  Yes  No 

Withholding of plan 
approvals or other 
authorizations 

#0 #0 #0  Yes  No 

Additional Measures #0 #0 #0  Describe: 

C. Do you track instances of non-compliance and related enforcement documentation?  Yes  No 

D. What were the most common types of non-compliance instances documented during this reporting period?
Failing to implement and/or maintain erosion controls and siltation prevention measures. Failing to submit
required reports to the City in accordance with stormwater management agreements.

10. Monitoring, Recordkeeping and reporting (Section 5)

A. Summarize any analytical monitoring activities (e.g., planning, collection, evaluation of results) performed during
this reporting period.  Benthic-macroinvertebrate survey from previous reporting period attached. The final report
was not received by the City until after the submission deadline for the 2020-2021 report had passed, although
the survey was completed before the end of the reporting period.

B. Summarize any non-analytical monitoring activities (e.g., planning, collection, evaluation of results) performed
during this reporting period.  None

C. If applicable, are monitoring records for activities performed during this reporting period
submitted with this report.  Yes  No 

11. Certification





Attachment 1

ID 305B | Waterbody ID Waterbody Name
Water 
Type

Water
 Size Impairment Cause Name TMDL Priority Potential Impairment Source Name

TN05130206002_0400 Buzzard Creek River 11 ESCHERICHIA COLI (E. COLI) NA GRAZING IN RIPARIAN OR SHORELINE 
ZONES

ALTERATION IN STREAM-SIDE 
OR LITTORAL VEGETATIVE 
COVERS

SEDIMENTATION/SILTATION

FLOW REGIME MODIFICATION NA
TEMPERATURE Low
ALTERATION IN STREAM-SIDE 
OR LITTORAL VEGETATIVE 
COVERS

SEDIMENTATION/SILTATION

TN05130206003_1200 Black Branch River 1.87
OTHER ANTHROPOGENIC 
SUBSTRATE ALTERATIONS Low

MUNICIPAL (URBANIZED HIGH DENSITY 
AREA)

TN05130206003_1300 Carr Creek River 2.9 ESCHERICHIA COLI (E. COLI) NA SANITARY SEWER OVERFLOWS 
(COLLECTION SYSTEM FAILURES)

TN05130206003_1350 Carr Creek River 7.8 ESCHERICHIA COLI (E. COLI) High SANITARY SEWER OVERFLOWS 
(COLLECTION SYSTEM FAILURES)

ESCHERICHIA COLI (E. COLI) NA

NITRATE/NITRITE (NITRITE + 
NITRATE AS N)

PHOSPHORUS, TOTAL

DISSOLVED OXYGEN Low MUNICIPAL POINT SOURCE 
DISCHARGES
MUNICIPAL (URBANIZED HIGH DENSITY 
AREA)
SANITARY SEWER OVERFLOWS 
(COLLECTION SYSTEM FAILURES)

PHOSPHORUS, TOTAL Low MUNICIPAL POINT SOURCE 
DISCHARGES

SEDIMENTATION/SILTATION Low MUNICIPAL (URBANIZED HIGH DENSITY 
AREA)
MUNICIPAL (URBANIZED HIGH DENSITY 
AREA)
SANITARY SEWER OVERFLOWS 
(COLLECTION SYSTEM FAILURES)

2022 303d

GRAZING IN RIPARIAN OR SHORELINE 
ZONESTN05130206003_0300 Peppers Branch River 4.2 Low

TN05130206003_1100 Wartrace Creek River 0.72 DAM OR IMPOUNDMENT

MUNICIPAL (URBANIZED HIGH DENSITY 
AREA)

TN05130206003_1355 Carr Creek River 11.3
Low

SANITARY SEWER OVERFLOWS 
(COLLECTION SYSTEM FAILURES)

TN05130206003_1150 Wartrace Creek River 6.32 Low

High

TN05130206003_3000 Sulphur Fork River 1.9
ESCHERICHIA COLI (E. COLI) High

TN05130206003_4000 Sulphur Fork River 8.6 ESCHERICHIA COLI (E. COLI)



Attachment 2 

6.5 Waterway Buffer 
New development and significant redevelopment adjacent to the floodplain or 
floodway of storm water conveyance (waterways), with a drainage area greater than 
40 acres, shall include waterway buffers (buffers) on proposed plans. The buffer 
along waterways shall be an area where the surface is left in a natural state and not 
disturbed by construction or post-construction activity. 
 
6.5.1  In areas where a floodplain and floodway have been determined and 

accepted by the Department of Public Works the buffer shall be the width of 
the floodway plus at least 50 feet perpendicular from the floodway on each 
side of the waterway. 
 

6.5.2  In areas where a floodplain and floodway have not been determined and 
accepted by the Department of Public Works and if the waterway on the 
United States Geological Quadrangle map is a “blue line” or intermittent “blue 
line” stream with a drainage area less than one square mile, the buffer shall 
be at least 30 feet perpendicular from each side of the stream bank of the 
waterway under “bank full” conditions. For drainage areas greater than or 
equal to one square mile and less than or equal to two square miles the buffer 
shall be 45 feet perpendicular from each side of the stream of the waterway 
under “bank full” conditions. For drainage areas greater than two squares 
mile the buffer shall be 60 feet perpendicular from each side of the stream of 
the waterway under “bank full” conditions. Ponds connected to community 
waters shall have a 25 foot buffer from the elevation of normal pool. 
Wetlands shall have a 25 foot buffer from the delineation line. 
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Impressions
Post 

Interactions*
Link Clicks Total Clicks**

June FB

A clean car is a happy car, but do 

you know if your car wash 

disposes of contaminated water 

properly? Know before you go!

39,447 2 36 72

June Instagram

A clean car is a happy car, but do 

you know if your car wash 

disposes of contaminated water 

properly? Know before you go!

37,757 0 67 72

June FB

Everyone knows dogs are man's 

best friends, but did you know 

that 40% of people do not pick 

up their best friend's poop? 

Doggie doo is 57% more toxic 

than human waste and can 

harbor bacteria and parasites 

that cause illness when it seeps 

into waterways. Do your part and 

pick it up.

30,651 7 19 53

June Instagram

Everyone knows dogs are man's 

best friends, but did you know 

that 40% of people do not pick 

up their best friend's poop? 

Doggie doo is 57% more toxic 

than human waste and can 

harbor bacteria and parasites 

that cause illness when it seeps 

into waterways. Do your part and 

pick it up.

27,308 5 27 53

TNSA 2021-2022 Social Media Campagn Final Numbers
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July FB

Use less fertilizer on your lawn! It 

will grow just as green, but you'll 

reduce toxic runoff that pollutes 

waterways.

40,769 4 68

July Instagram

Use less fertilizer on your lawn! It 

will grow just as green, but you'll 

reduce toxic runoff that pollutes 

waterways.

41,352 1 60

September

Still using polystyrene? Wind and 

rain can transport foam to storm 

drains and water bodies, where it 

breaks into small pieces that are 

nearly impossible to remove. 

What steps are you taking in 

order to reduce polystyrene use? 

7,025 8 153 523

October Ad 1

Did you know that over-applied 

lawn care products can wash into 

our storm drains and pollute our 

waterways? If you fertilize often 

or use too much, pump the 

brakes and help preserve our 

water quality!

19,920 27 328 823

October Ad 2

Do you have an area in your yard 

that receives a lot of rain or has 

standing water? Try planting a 

native plant rain garden. Rain 

gardens attract birds and 

butterflies, plus they remove 

pollutants from the water.

32,590 128 1,030 3,333
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November Ad 2

Whipping up a delicious meal for 

Thanksgiving? When you are 

finished, don't pour out the 

grease where it can enter storm 

drains. It can be washed into 

stormwater runoff systems and 

end up in lakes, ponds and rivers. 

Cease the Grease!

25,641 66 469 1,608

December Ad 1

Everyone enjoys a nice 6-pack of 

their favorite beverage, but what 

do you do with the plastic it 

comes in? Plastic rings and can 

toppers can be washed into 

storm drains and end up in 

waterways. These are a danger 

to aquatic life, birds and more. 

Don't throw these on the street. 

Put them in the trash!

30,178 161 531 1,787

December Ad 2

Most people ignore storm drains 

because they don't understand 

their importance. Kingsport 

designed a storm drain art 

contest to help bring awareness 

to the importance of protecting 

our rivers, stream habitats and 

aquatic wildlife. What has your 

city done?

43,791 163 655 2,152

Created for TN Stormwater Created by Grayson Shockley at Ripley PR 7/5/2022



January Ad 1

Did you know that polystyrene is 

non-biodegradable and can take 

over 500 years to decompose? 

Choose reusable or compostable 

containers to protect our 

waterways and ease the strain on 

our landfills.

18,583 48 344 1,362

February Ad 1

So, you just finished your favorite 

fast food meal. What now? Help 

us protect our waterways and 

wildlife by making sure your 

wrappers are thrown into the 

trash. Stray wrappers and 

containers can get washed into 

storm drains.

185,551 289 2,176 5,240

February Ad 2

Contractors who manage the 

sediment, debris, trash, and 

chemicals on their construction 

site are great stewards for clean 

stormwater. This helps keep our 

waterways clean for future 

generations.

9,031 3 129 202

March Ad 1

Clean water is a necessity for our 

communities. That's why it's 

important to maintain your 

septic system. Overflow from 

improperly maintained operating 

systems can flow into local 

streams and bring unhealthy 

bacteria and excess nutrients to 

our waterways.

197,383 160 2,732 3,684
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March Ad 2

Reducing litter can protect our 

clean waterways and beautify 

our local communities. Keep our 

roadways looking nice and free 

of litter by placing your trash in 

the garbage.

261,307 1,002 1,945 3,206

April Ad 1

Motor oil is critical to keep your 

vehicle running, but not 

everyone knows how to properly 

discard it. Learn more about how 

to properly dispose of your 

motor oil by clicking the link.

155,092 166 1,544 2,013

April Ad 2

Education programs for the 

youth can bring awareness to the 

importance of protecting local 

waterways. Stream teams are 

comprised of environmentally-

minded students who meet 

regularly during the school year 

and explore their local waterway 

while creating solutions for 

137,742 40 1,185 1,489

May Ad 1

Green grass is healthy grass. 

When using fertilizer to beautify 

your lawn, use it sparingly to 

keep excess fertilizer out of 

storm drains.

191,139 61 1,416 2,582
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May Ad 2

Compostable, biodegradable 

products offer an eco-friendly 

alternative to traditional single-

use plastics as they can 

disintegrate into non-toxic, 

natural elements. These products 

are great options to help reduce 

litter and protect our waterways.

134,591 153 2,160 3,609

June Ad 1

Many enjoy washing their car in 

the driveaway on a nice summer 

day, but did you know that car 

washes have specialized drainage 

systems that prevent chemicals 

from reaching our waterways? If 

given the option, choose a car 

wash.

126,907 108 1,650 5,883

June Ad 2

Did you know the things we do 

around the house every day can 

affect our rivers and streams? 

Many cleaning products found in 

homes shouldn't be flushed 

down the drain. Environmentally-

friendly products that are free of 

chlorine or phosphate can be 

better alternatives to help 

116,296 127 2,077 4,234

1,910,051 2,729 20,801 43,980

Middle
West & North 

West

East & North 

East 
South East

Total Reach 

Among Top 

DMAs

Percentage of 

Reach in Top 

DMAs

June Facebook

A clean car is a happy car, but do 

you know if your car wash 

disposes of contaminated water 

properly? Know before you go!

6,763 9,629 7,091 2,553 26,036 66%

June Instagram

A clean car is a happy car, but do 

you know if your car wash 

disposes of contaminated water 

properly? Know before you go!

4,922 3,959 2,673 1,225 12,779 34%

Reach in Top DMAs 
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June Facebook

Everyone knows dogs are man's 

best friends, but did you know 

that 40% of people do not pick 

up their best friend's poop? 

Doggie doo is 57% more toxic 

than human waste and can 

harbor bacteria and parasites 

that cause illness when it seeps 

into waterways. Do your part and 

pick it up.

7,000 5,832 6,808 2,304 21,944 72%

June Instagram

Everyone knows dogs are man's 

best friends, but did you know 

that 40% of people do not pick 

up their best friend's poop? 

Doggie doo is 57% more toxic 

than human waste and can 

harbor bacteria and parasites 

that cause illness when it seeps 

into waterways. Do your part and 

pick it up.

2,488 1,346 1,328 656 5,818 21%

July FB

Use less fertilizer on your lawn! It 

will grow just as green, but you'll 

reduce toxic runoff that pollutes 

waterways.

9,744 8,867 10,742 3,280 32,633 80%

September

Still using polystyrene? Wind and 

rain can transport foam to storm 

drains and water bodies, where it 

breaks into small pieces that are 

nearly impossible to remove. 

What steps are you taking in 

order to reduce polystyrene use? 

1,615 1,001 1,687 513 4,816 69%
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October Ad 1

Did you know that over-applied 

lawn care products can wash into 

our storm drains and pollute our 

waterways? If you fertilize often 

or use too much, pump the 

brakes and help preserve our 

water quality!

4,216 2,592 4,484 1,496 12,788 97%

October Ad 2

Do you have an area in your yard 

that receives a lot of rain or has 

standing water? Try planting a 

native plant rain garden. Rain 

gardens attract birds and 

butterflies, plus they remove 

pollutants from the water.

7,331 3,564 6,975 2,180 20,050 98%

November Ad 2

Whipping up a delicious meal for 

Thanksgiving? When you are 

finished, don't pour out the 

grease where it can enter storm 

drains. It can be washed into 

stormwater runoff systems and 

end up in lakes, ponds and rivers. 

Cease the Grease!

8,479 5,066 8,753 2,625 24,923 97%

December Ad 1

Everyone enjoys a nice 6-pack of 

their favorite beverage, but what 

do you do with the plastic it 

comes in? Plastic rings and can 

toppers can be washed into 

storm drains and end up in 

waterways. These are a danger 

to aquatic life, birds and more. 

Don't throw these on the street. 

Put them in the trash!

7,387 3,950 6,881 2,301 20,519 97%
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December Ad 2

Most people ignore storm drains 

because they don't understand 

their importance. Kingsport 

designed a storm drain art 

contest to help bring awareness 

to the importance of protecting 

our rivers, stream habitats and 

aquatic wildlife. What has your 

city done?

10,080 5,208 8,808 3,008 27,104 97%

January Ad 1

Did you know that polystyrene is 

non-biodegradable and can take 

over 500 years to decompose? 

Choose reusable or compostable 

containers to protect our 

waterways and ease the strain on 

our landfills.

4,653 2,522 4,805 1,499 13,479 97%

February Ad 1

So, you just finished your favorite 

fast food meal. What now? Help 

us protect our waterways and 

wildlife by making sure your 

wrappers are thrown into the 

trash. Stray wrappers and 

containers can get washed into 

storm drains.

26,779 19,292 26,570 8,750 81,391 97%

February Ad 2

Contractors who manage the 

sediment, debris, trash, and 

chemicals on their construction 

site are great stewards for clean 

stormwater. This helps keep our 

waterways clean for future 

generations.

2,648 2,168 2,256 902 7,974 98%
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March Ad 1

Clean water is a necessity for our 

communities. That's why it's 

important to maintain your 

septic system. Overflow from 

improperly maintained operating 

systems can flow into local 

streams and bring unhealthy 

bacteria and excess nutrients to 

our waterways.

38,208 20,352 36,352 12,384 107,296 98%

March Ad 2

Reducing litter can protect our 

clean waterways and beautify 

our local communities. Keep our 

roadways looking nice and free 

of litter by placing your trash in 

the garbage.

36,384 20,192 40,096 12,352 109,024 98%

April Ad 1

Motor oil is critical to keep your 

vehicle running, but not 

everyone knows how to properly 

discard it. Learn more about how 

to properly dispose of your 

motor oil by clicking the link.

20,847 12,394 21,520 7,040 61,801 98%

April Ad 2

Education programs for the 

youth can bring awareness to the 

importance of protecting local 

waterways. Stream teams are 

comprised of environmentally-

minded students who meet 

regularly during the school year 

and explore their local waterway 

while creating solutions for 

improving the health of their 

stream.

20,512 14,992 21,856 6,528 63,888 98%

Created for TN Stormwater Created by Grayson Shockley at Ripley PR 7/5/2022



May Ad 1

Green grass is healthy grass. 

When using fertilizer to beautify 

your lawn, use it sparingly to 

keep excess fertilizer out of 

storm drains.

25,088 15,072 25,600 8,752 74,512 98%

May Ad 2

Compostable, biodegradable 

products offer an eco-friendly 

alternative to traditional single-

use plastics as they can 

disintegrate into non-toxic, 

natural elements. These products 

are great options to help reduce 

litter and protect our waterways.

19,267 11,122 22,628 7,153 60,170 98%

June Ad 1

Many enjoy washing their car in 

the driveaway on a nice summer 

day, but did you know that car 

washes have specialized drainage 

systems that prevent chemicals 

from reaching our waterways? If 

given the option, choose a car 

wash.

21,360 16,464 23,360 8,096 69,280 98%

June Ad 2

Did you know the things we do 

around the house every day can 

affect our rivers and streams? 

Many cleaning products found in 

homes shouldn't be flushed 

down the drain. Environmentally-

friendly products that are free of 

chlorine or phosphate can be 

better alternatives to help 

protect our waterways.

20,272 13,184 20,128 6,832 60,416 98%

Total 306,043 198,768 311,401 102,429 918,641

* Post Interactions include: Reactions (likes, loves, laughs, etc.), comments, shares and page likes

** Total clicks include clicks on any part of the ad

Created for TN Stormwater Created by Grayson Shockley at Ripley PR 7/5/2022
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1.0 INTRODUCTION 
 
Civil & Environmental Consultants, Inc. (CEC) conducted biological surveys as part of the City 
of Springfield’s Municipal Separate Storm Sewer System (MS4) Phase II NPDES permit – 
TNS077640 (Permit), issued by the Tennessee Department of Environment and Conservation 
(TDEC). According to the permit, the City is required to perform benthic macroinvertebrate 
surveys in streams identified by TDEC as waters with unavailable parameters for siltation, habitat 
alteration, nutrients, and/or pathogens within a five-year permit cycle. Seven 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 seven stream sampling locations are identified as: Sulpher Fork (3000) 
(SULPH023.3RN), Sulpher Fork (4000) (SULPH023.2RN), Wartrace Creek (1100) 
(WARTR000.3RN), Wartrace Creek (1150) (WARTR000.7RN), Peppers Branch, Black Branch 
(BLACK000.4RN), and Carr Creek (CARR005.2RN). Sampling locations are identified on Figure 
1. All streams and sampling locations are located in the Red River watershed (HUC-8 – 05130206) 
and the Level III Ecoregion 71e – Western Pennyroyal Karst.   
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2.0 METHODS 
2.1 FIELD 

Seven benthic macroinvertebrate samples were collected on June 21, 2021 and June 22, 2021 in 
accordance with the TDEC Standard Operating Procedure (SOP 2017) for macroinvertebrates. 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 combined material collected at each site was emptied into a 
labeled heavy-duty plastic bag, and fixed 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 YSI Professional Plus portable meter. Water velocity and depth at each specific sampling site 
were measured using a Marsh-McBirney flow meter. All meters were calibrated prior to field use. 
All data, including habitat assessments and sketches of each site, can be found in Appendix B. 
 
2.2 LABORATORY 

Each sample was washed using a US Series No. 35 (500 µm mesh) sieve to remove ethanol and 
excess detritus. The samples contained a large amount of material (detritus and organisms) and 
were subsampled using the Caton (1991) method recommended by the SOP. This procedure 
consists of dividing the sample into 30 equal portions (grids) using a specified subsampling device, 
then sorting at least four of these grids (which have been randomly selected) to obtain 200±20 
percent (160-240) organisms. If sorting a grid had been started, it was finished in its entirety. The 
benthic organisms removed from the sample were placed by major groupings (e.g., mayflies, 
worms, snails) into glass vials containing 70 percent ethanol. Each vial was labeled with 
information such as date of collection, location, specific sample identification, name of taxonomic 
group and number of organisms. The residue from the sorted portion of a sample was preserved 
separately from the portion that was not sorted. Organisms were identified using either a dissecting 
or compound microscope. The compound microscope was used for identifying chironomids 
(midgefly larvae) and oligochaetes (aquatic segmented worms) after these organisms were 
mounted on microscope slides using CMCP mounting medium. Most organisms were identified 
to the generic level, unless the specimens were too small or damaged to allow identification to this 
level. Identifications were recorded on laboratory bench sheets. The benthic laboratory data can 
be found in Appendix C.   
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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 = ∑ 𝑥𝑥𝑖𝑖 𝑡𝑡𝑖𝑖
𝑁𝑁

 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, which is separated based on 
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 Sulpher 
Fork (3000), Sulpher Fork (4000), Wartrace Creek (1100), Wartrace Creek (1150), Peppers 
Branch, and Carr Creek at the sampling locations is >2.5 square miles while the drainage area for 
Black Branch at the sampling locations is <2.5 square miles. All samples are located in Ecoregion 
71e – Western Pennyroyal Karst, and the sampling period is between January and June.  
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3.0 RESULTS 
 
Measurements of in-situ water quality parameters, water velocity, and habitat assessment are 
presented in Table 1 below. 
 

Table 1. In-situ Water Quality Monitoring and Habitat Assessment 
City of Springfield, TN 

Site 
Sulpher 

Fork  
(3000) 

Sulpher 
Fork 

(4000) 

Wartrace 
Creek 
(1100) 

Wartrace 
Creek 
(1150) 

Peppers 
Branch 

Black 
Branch 

Carr  
Creek 
(1350) 

pH (su) 7.89 8.08 7.79 7.97 8.02 7.85 7.97 
Conductivity 

(uS/cm) 440.2 362.1 276.1 439.8 1284 612 350.5 

Temperature 
(Co) 24.8 24.7 26.9 26.06 21.4 18.7 22.9 

Dissolved 
Oxygen 
(mg/L) 

8.5 9.06 8.14 9.28 9.79 12.8 8.92 

Dissolved 
Oxygen (%) 102.5 108.6 102.1 109.7 110.6 141.5 103.0 

Flow (cfs) 78.9 54.4 4.3 2.9 6.7 2.7 6.5 
Habitat 

Assessment 140 151 164 143 151 129 170 

 
In-situ water quality parameters give a general sense of water quality at each of the benthic 
sampling locations. The pH ranged from 7.79 to 8.08 with Sulpher Fork (4000) and Peppers Branch 
having the highest pH of 8.08 and 8.02, respectively. The normal range for pH in freshwater 
streams is 6.5 to 8.5. Conductivity is the ability of water to carry an electric current and indicates 
the physical presence of dissolved minerals in the water. The conductivity readings ranged from 
276.1 to 1284 with Peppers Branch having the highest conductivity reading of 1284. Dissolved 
oxygen refers to the level of free oxygen in the stream. Aquatic life depends on dissolved oxygen 
to survive. The dissolved oxygen (mg/L) levels in the sampled streams ranged from 8.14 to 12.8 
with Black Branch and Peppers Branch having the highest readings of 12.8 and 9.79, respectively. 
Wartrace Creek (1100) and Sulpher Fork (3000) had the lowest dissolved oxygen readings of 8.14 
and 8.5, respectively. Dissolved oxygen is produced primarily by agitation (riffles) and plant 
photosynthesis. There are three main factors that can be attributed to varying dissolved oxygen 
numbers: lower water temperature, excessive algae, and the time of day in which the samples were 
taken. Dissolved oxygen fluctuates daily and seasonally based on water temperature and 
photosynthetic activity of aquatic plants. Samples taken later in the day in streams with excessive 
algae can have higher dissolved oxygen than samples taken early in the day. Colder water 
temperatures also increases the water’s capacity for oxygen.   
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Results from the calculations of the biological measures are presented in Table 2, with the 
corresponding TMI scores shown in Table 3. 
 

Table 2. Values for Biological Measures 
City of Springfield, TN 

Site 
Sulpher 

Fork  
(3000) 

Sulpher 
Fork 

(4000) 

Wartrace 
Creek 
(1100) 

Wartrace 
Creek 
(1150) 

Peppers 
Branch 

Black 
Branch 

Carr  
Creek 
(1350) 

Total # of  
individuals 232 208 180 169 189 175 222 

Taxa Richness 29 20 12 20 17 14 25 

EPT Richness 8 6 4 8 3 3 8 

Percent 
Oligochaeta/ 

Chironomidae 
22.84 15.87 44.44 11.24 25.93 18.29 21.17 

Percent 
EPT- 

Cheumatopsyche 
40.95 53.37 5.00 42.01 13.76 64.57 40.54 

NC Biotic Index 5.94 5.93 6.35 4.96 4.63 5.19 5.86 

Percent Nutrient 
Tolerant  42.24 40.87 85.56 30.18 59.26 20.57 44.59 

Percent 
Clingers-

Cheumatopsyche 
23.28 16.35 16.67 41.42 24.34 81.14 22.52 

 
The total number of individuals identified ranged from 169 to 232 organisms. A total of 52 taxa 
were identified from the samples with a range of 12 to 29 taxa per sample. Twenty taxa were 
categorized as intolerant (tolerance values < 4.51) and six taxa were categorized as tolerant 
(tolerance values > 7.50); those between these two values are considered facultative. Tolerance 
values ranged from 1.5 (Leuctra sp.) to 9.64 (Psychoda sp.), and there were seventeen (17) taxa 
classified as clingers. A phylogenetic list of taxa identified from the benthic samples is provided 
in Appendix C. 
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Table 3. Biological Measure Scores (TMI scores) 
City of Springfield, Tennessee 

Site 
Sulpher 

Fork  
(3000) 

Sulpher 
Fork 

(4000) 

Wartrace 
Creek 
(1100) 

Wartrace 
Creek 
(1150) 

Peppers 
Branch 

Black 
Branch 

Carr  
Creek 
(1350) 

Drainage Area at  
Sampling Site 
(square miles) 

87.24 87.19 7.76 5.63 3.5 0.94 18.77 

Bioregion 71e 71e 71e 71e 71e 71e 71e 

Taxa Richness 6 4 2 4 2 2 4 

EPT Richness 4 2 2 4 0 2 4 

Percent 
Oligochaeta/ 

Chironomidae  
6 6 4 6 6 6 6 

Percent 
EPT- 

Cheumatopsyche 
6 6 0 6 2 6 6 

NC Biotic Index 4 4 4 6 6 6 4 

Percent Nutrient 
Tolerant 4 4 0 6 2 6 4 

Percent 
Clingers-

Cheumatopsyche  
2 2 2 4 2 6 2 

Total (TMI) 32 30 14 36 20 34 30 

 
The values for Taxa Richness ranged from 12 to 29, resulting in TMI individual metric scores 
ranging from 2 to 6, with Sulpher Fork (3000) and Carr Creek having the highest number of taxa 
(29 and 25). EPT Richness values ranged from 3 to 8, resulting in TMI individual metric scores 
ranging from 0 to 4, with Peppers Branch having the lowest values for this metric (0). Percent 
EPT-Cheumatopsyche values were highest at Black Branch, Sulpher Fork (4000), Wartrace Creek 
(1150), Sulpher Fork (3000), and Carr Creek resulting in a TMI score of 6 for these streams. 
Wartrace Creek (1100) had the lowest percent EPT-Cheum resulting in a metric score of 0 with a 
value of 5.0%. Wartrace Creek (1100) had the highest percentage of Oligochaeta + Chironomidae 
resulting in a TMI score of 4 for this metric with value of 44.44. The remaining six streams had a 
lower percentage of Oligochaeta + Chironomidae resulting in a metric score of 6. Sulpher Fork 
(3000), Sulpher Fork (4000), Wartrace Creek (1100), and Carr Creek had the lowest NC Biotic 
Index metric score of 4 while Wartrace Creek (1150), Peppers Branch, and Black Branch had a 
metric score of 6. Percent of Clingers values ranged from 16.35 to 81.14, resulting in TMI 
individual metric scores ranging from 2 to 6, with Sulpher Fork (4000) having the lowest value of 
16.35 and lowest metric score of 2. Percent nutrient tolerant values ranged from 20.57 to 85.56, 
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resulting in TMI individual metric scores ranging from 2 to 6, with Wartrace Creek (1100) having 
the highest value of 85.56 and lowest metric score of 2.  
 
A determination of 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 71e is 32, which indicates no impairment. Wartrace Creek 
(1150), at the sampling location, had the highest TMI score of 36 (no impairment/supporting), with 
a habitat assessment score of 143 indicating suboptimal habitat. Black Branch and Sulpher Fork 
(3000) are also considered non-impaired (supporting) with a TMI scores of 34 and 32, respectively. 
Black Branch and Sulpher Fork (3000) had habitat assessment scores of 129 and 140 indicating 
suboptimal habitats. The data indicate that Wartrace Creek (1150), Black Branch, and Sulpher 
Fork (3000) are healthy streams with a diverse benthic community. Sulpher Fork (4000) and Carr 
Creek had a TMI scores of 30 which are considered slightly impaired (partially supporting). The 
habitat assessment scores for these streams were 140 for Sulpher Fork (4000) and 170 for Carr 
Creek indicating suboptimal habitats. These three streams are on the higher end of the spectrum of 
slightly impaired and could be recovering from historic impairment in their watersheds. Peppers 
Branch and Wartrace Branch (1100) had the lowest TMI scores of 20 and 14 which is still 
considered moderately impaired (partially supporting) and habitat assessment scores of 151 and 
164, indicating suboptimal habitats. The low TMI scores with higher habitat assessment scores 
may indicate that the riparian habitat is recovering from any urbanization impacts faster than the 
stream. The low TMI scores could also be the result of a currently unknown non-point source 
input. The habitat assessment reference score for Ecoregion 71e in watersheds greater than 2.5 
square miles is 113 or greater, and the reference score in watersheds less than or equal to 2.5 square 
miles is 145 or greater.  
 
In conclusion, the benthic community of the streams that were sampled are either non-impaired 
(supporting) or slightly impaired (partially supporting). The only exceptions being Wartrace Creek 
(1100) and Peppers Branch which had the lowest TMI scores of 14 and 20 (moderately impaired) 
and higher habitat assessment scores primarily due to the surrounding land use and lack of 
available substrate to sample near the TDEC preferred sampling location. Habitat assessment 
scores were higher than the ecoregion reference score for streams with >2.5 sq. mile drainages.  
Black Branch a headwater stream had the only habitat assessment score lower than the ecoregion 
reference score, which is typical in urbanized areas.  
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Photo 1: View of Sulphur Fork Creek (4000) looking downstream. 

Photo 2: View of Sulphur  Fork Creek (4000) looking upstream. 
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Photo 3: View of Sulphur  Fork Creek (3000) looking downstream. 

Photo 4: View of Sulphur  Fork Creek (3000) looking upstream. 
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Photo 5: View of Wartrace Creek (1100) looking downstream. 

Photo 6: View of Wartrace Creek (1100) looking upstream. 
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Photo 7: View of Wartrace Creek (1150) looking downstream. 

Photo 8: View of Wartrace Creek (1150) looking upstream. 
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Photo 9: View of Peppers Branch looking downstream. 

Photo 10: View of Peppers Branch looking upstream. 
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Photo 11: View of Black Branch looking downstream. 

Photo 12: View of Black Branch looking upstream. 
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Photo 13: View of  Carr Creek (1355) looking downstream. 

Photo 14: View of  Carr Creek (1355) looking upstream. 
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Photo 15: View of  Carr Creek (1350) looking downstream. 

Photo 16: View of  Carr Creek (1350) looking upstream. 
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CEC PROJECT 312-080 TASK 0003, SPRINGFIELD BENTHICS, ROBERTSON CO., TN, JUNE 2021.

PAI, Inc. Page 1 of 2 CEC Springfield 6 21CL.xlsx

PAI ID NO. 54974 54975 54976 54977 54978 54979 54980

STATION SULPH023.3RN SULPH023.2RN WARTR000.3RNWARTR000.7RN Peppers Branch BLACK000.4RN CARR005.2RN

DATE 6/21/2021 6/21/2021 6/21/2021 6/21/2021 6/22/2021 6/22/2021 6/22/2021

FRACTION 9/128 5/32 3/256 1/3 1/15 8/45

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

MOLLUSCA
 Gastropoda
   Mesogastropoda
    Pleuroceridae 6
     Elimia sp. 2.7 SC 2 3 4 59
ARTHROPODA
 Arachnoidea
   Acariformes 5.5
    Hygrobatidae 5.5
     Hygrobates sp. 5.5 1
    Torrenticolidae 5.5
     Torrenticola sp. 5.5 - 1
 Crustacea
   Isopoda 7.4
    Asellidae 7.9 SH
     Lirceus sp. 7.4 CG 5 5 11 5 3 6
   Amphipoda 7.2 CG
    Crangonyctidae 7.2
     Crangonyx sp. 7.2 CG 1
   Decapoda 6
    Cambaridae 6
     Faxonius sp. 2.7 SH 1 2 1 5 1
 Insecta
   Ephemeroptera
    Baetidae 6 CG 3
     Acentrella sp. 2.5 CG 2 1 1
     Baetis sp. 6 CG 84 93 5 41 2 57
     Diphetor sp. 1.2 CG 1
    Caenidae 6 CG
     Caenis sp. 6.8 CG 4 6
    Heptageniidae 3 SC CL
     Leucrocuta sp. 2 SC CL 1 3
     Maccaffertium  sp. 3.1 SC CL 3 8 3 11 11
    Isonychiidae 3.6 FC
     Isonychia sp. 3.6 FC 3 4
    Leptohyphidae 2 CG
     Tricorythodes sp. 5 CG 2 4 1
   Odonata
    Gomphidae 4 P
     Lanthus sp. 1.6 P 1
   Plecoptera
    Leuctridae 0 SH
     Leuctra sp. 1.5 SH CL 1
   Megaloptera
    Corydalidae 5.28 P
     Corydalus sp. 5.2 P CL 1 1
   Trichoptera
    Hydropsychidae 4.1 FC CL
     Cheumatopsyche sp. 6.6 FC CL 38 29 53 20 30 6 52
     Hydropsyche sp. 4.3 FC CL 7 111
    Philopotamidae 2.2 FC CL
     Chimarra sp. 3.3 FC CL 1 11 19 10
    Polycentropodidae 3.68 FC CL
     Plectrocnemia sp. 3.1 FC CL 1
   Coleoptera
    Elmidae 4.41 CG CL
     Optioservus sp. 2.1 SC CL 27
     Stenelmis sp. 5.60 SC CL 23 24 26 16 10 17
    Psephenidae 3.3 SC CL
     Psephenus sp. 2.3 SC CL 1
   Diptera
    Chironomidae
     Cardiocladius sp. 6.2 P 1 1
     Chironomus sp. 9.3 CG 1
     Conchapelopia sp. 8.4 P 4 4 10 12 10 1 10
     Cricotopus sp. 7.44 CL 3 1 28 1
     Cryptochironomus sp. 6.4 P 3 4
     Dicrotendipes sp. 7.2 CG 1
     Glyptotendipes sp. 8.6 FC 3
     Microtendipes sp. 4.6 CG CL 2 1
     Nilotanypus sp. 4.1 1
     Parametriocnemus sp. 3.9 CG 1 3 1 11 1 4
     Phaenopsectra sp. 6.85 SC CL 1
     Polypedilum sp. 6.1 SH 27 19 64 6 10 2 17
     Rheocricotopus sp. 4.7 CG 7 2
     Rheotanytarsus sp. 6.5 FC CL 5 6 6
     Stempellinella sp. 5.6 CG 2 2 1
     Synorthocladius sp. 4.2 CG 1
     Tanytarsus sp. 6.6 FC 1 1
     Thienemanniella sp. 6.4 CG 3 2
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PAI, Inc. Page 2 of 2 CEC Springfield 6 21CL.xlsx

PAI ID NO. 54974 54975 54976 54977 54978 54979 54980

STATION SULPH023.3RN SULPH023.2RN WARTR000.3RNWARTR000.7RN Peppers Branch BLACK000.4RN CARR005.2RN

DATE 6/21/2021 6/21/2021 6/21/2021 6/21/2021 6/22/2021 6/22/2021 6/22/2021

FRACTION 9/128 5/32 3/256 1/3 1/15 8/45

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

     Tribelos sp. 6.4 CG 1
     Tvetenia sp. 3.55 CG 1 3
    Empididae 7.6 P
     Hemerodromia sp. 6 P 1 1 2 6 7 3
    Psychodidae 9.64 CG
     Psychoda sp. 9.64 CG 1 2
    Simuliidae 4.7 FC CL
     Simulium sp. 4.9 FC CL 13 1 4 2 4
    Tipulidae 5.3 SH 1
     Antocha sp. 4.4 CG CL 1
     Limonia (Dicranomyia) sp. 9.3 SH 3
     Tipula sp. 7.5 SH 4

TOTAL NO. OF ORGANISMS 232 208 180 169 189 175 222
TOTAL NO. OF TAXA 29 20 12 20 17 14 25
aTOTAL NO. OF TAXA 28 20 12 20 17 14 25
EPT 8 6 4 8 3 3 8
aEPT 7 6 4 8 3 3 8
%EPT-CHEUM 40.95% 53.37% 5.00% 42.01% 13.76% 64.57% 40.54%
%OC 22.84% 15.87% 44.44% 11.24% 25.93% 18.29% 21.17%
NCBI 5.94 5.93 6.35 4.96 4.63 5.19 5.86
%TNUTOL 42.24% 40.87% 85.56% 30.18% 59.26% 20.57% 44.59%
% CLINGERS-CHEUM 23.28% 16.35% 16.67% 41.42% 24.34% 81.14% 22.52%
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