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EXECUTIVE SUMMARY
The purpose of this Watershed Protection Plan (WPP) is to provide a comprehensive
documentation of the City of Calhoun’s existing and planned strategies to reduce polluted
stormwater runoff and improve water quality and biological integrity of local streams.
Preparation of the WPP is a regulatory requirement set forth by the Georgia Environmental
Protection Division (EPD) to enable the continued operation of the City’s wastewater treatment
plant – (1) Kirby Road Wastewater Treatment Plant: NPDES Permit No. GA0030333 with a
design capacity of 16 MGD. There are no plans to increase the permit limit or associated
collection system at this time. GA EPD has indicated that failure to implement an effective
watershed protection program will result in violation of current NPDES permits for each plant
and/or denial of authorization for future water supply and wastewater permit requests. The WPP
is a living document based on an adaptive management approach that allows time to evaluate
options and make decisions on the allocation of limited resources to achieve the desired results.
In cases where a trend of degradation is identified, the WPP must be modified to address the
cause of degradation. Meaningful progress must be made over time to ensure compliance with
the WPP and associated permits.
The Watershed Protection Plan is based on the results of a comprehensive watershed assessment
of regional streams in 2008-09. As previously discussed, the study was part of a multijurisdictional project sponsored by the Northwest Georgia Water Resources Partnership. The
study demonstrated watershed health concerns in three of four streams studied. Most
problematic was observed high fecal coliform levels in Jack’s Creek and Oothkalooga Creek,
low dissolved oxygen levels in Jack’s Creek, and pH problems in Jack’s Creek and the
Oostanaula River. Elevated fecal coliform levels and low dissolved oxygen occurred in Jack’s
Creek during both dry and wet weather. High pH in Jack’s Creek and the Oostanaula River, as
well as elevated fecal coliform levels in Oothkalooga Creek occurred during dry weather only.
Also documented in the watershed assessment were impacted benthic macroinvertebrate and fish
communities in the majority of streams studied, especially Jack’s Creek. Often impacts to
biological communities are due to habitat alteration and sediment inputs, which was seen with
the fish communities. Other observed impacts to biological communities could be the result of
low oxygen and high pH levels from unidentified inputs from local industry and low stream
flows.
This information along with consideration of current and future land use, and other potential
pollutant sources to local streams was used to identify appropriate watershed-wide and sitespecific best management practices (BMPs) for use in decreasing potential non-point source
pollution. The recommended BMPs in this report include: identification and removal of sources
of problem pollutants to local streams; effective environmental ordinances; comprehensive
inspections, operations and maintenance program for the sanitary sewer system collection
system; enhanced implementation of the City’s stormwater management program; continued
efforts in special projects as well as targeted watershed assessments to identify and eliminate
specific pollutants to impaired stream segments. A long-term monitoring program for use in
assessing the effectiveness of the proposed WPP is an important component of this report. If
monitoring results do demonstrate a decrease in watershed health or lack of improvement of
impaired streams over time, the City will revise the Plan as needed to maximize effectiveness
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and ensure that long-term goals will be met. An estimate of required funding for program
development and implementation and a summary of potential funding sources is presented along
with a proposed implementation schedule of recommended BMPs. An understanding and
appreciation of this program by local officials and the general public is also vital to ensuring
long-term protection of Calhoun’s critical water resources.
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I.

INTRODUCTION

The continuing degradation of water bodies in urban and urbanizing watersheds remains one of
the most serious environmental issues facing Georgia today. The non-point source pollutant
loading of these streams, rivers, and lakes has not only affected the water quality, but has also
adversely affected the quality of life of the citizens of Georgia. By not viewing these streams,
rivers, and lakes as a resource to be protected, we have forfeited numerous economic and
recreational benefits that could have otherwise been enjoyed.
A comprehensive Watershed Assessment was conducted for the City of Calhoun and ten other
local governments as part of the Northwest Georgia Water Quality Improvement Study and
Implementation Plan (November 2012). The purpose of the region-wide study was to evaluate
water quality conditions, identify probable causes of stream impairments, predict future growth
effects on the watershed, and identify potential water quality management strategies to
implement within the watershed. The study included assessment of water quality (4 sites) and
biological health (3 sites) within and near the City of Calhoun, GA. The goal of the study was to
evaluate surface water quality as it enters, moves through, and exits the various sewer service
areas. Most of the sampling locations were on streams also listed on the 2012 state’s 303d list of
impaired waters.
This Watershed Protection Plan (WPP) serves as an action plan that the City of Calhoun will
follow in partnership with the community to protect local water resources and sustain a high
quality of life for its citizens. Development of this Plan is a permit requirement of the City of
Calhoun’s wastewater treatment plant. The WPP is based on the results of a comprehensive
watershed assessment of local streams as well as consideration of current and future land use,
sewer service areas and potential sources of pollutants to local streams. It is designed to enable
the City to reduce documented impairments to local streams such as high fecal levels in Jack’s
Creek and Oothkalooga Creek, low dissolved oxygen levels in Jack’s Creek, and pH problems in
Jack’s Creek and the Oostanaula River. Also observed in the watershed assessment were
impacted benthic macroinvertebrate and fish communities in the majority of streams studied,
especially Jacks Creek. Other observed impacts to biological communities could be the result of
low oxygen and elevated pH levels from unidentified inputs from local industry and low stream
flows, the latter of which should be addressed as soon as possible.
Included in this report is a description of the current state of watershed health within the
watershed characterization area (WCA) of the City of Calhoun as well as potential causes of
observed impacts to the streams in and around the City. This information was used to identify
appropriate watershed-wide and site-specific best management practices (BMPs), some of which
are already on-going. A long-term monitoring program for use in assessing the effectiveness of
the proposed WPP is an important component of this report. If monitoring results do not
demonstrate improvement of impaired streams over time, the City will revise the Plan, as
needed, to maximize effectiveness so that overall goals will be met. An estimate of required
funding for program development and implementation as well as a summary of potential funding
sources is presented along with a proposed implementation schedule of best management
practices for use in protecting local streams.
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A.

Background

1.

Local Authority

The City of Calhoun Water and Wastewater Division is responsible for managing municipal
water supply and wastewater programs including facilitating implementation of this Plan. This
department works closely with Stormwater and Community Development programs to design
and implement watershed protection programs throughout the sewer service area. Funding for
these programs, including implementation of the City of Calhoun Watershed Protection Plan, is
controlled by the Calhoun City Council through an annual budget planning process. The
Department is located at 700 West Line Street, Calhoun, Georgia 30701, phone (706) 629-4701.
The current Director of the Water and Wastewater Division is Mr. Jerry W. Crawford who may
be reached through the Department’s phone number provided above.
2.

Description of the Watershed

The City of Calhoun is located in northwest
Georgia along Interstate-75 approximately
70 miles north of Atlanta, Georgia, and 50
miles south of Chattanooga, Tennessee
(Figure 1). According to the Northwest
Georgia Regional Watershed Assessment,
the City of Calhoun’s Watershed
Characterization Area (WCA) covers
approximately 86 square miles (Figure 2).
There are 132.7 linear miles of streams
within the City of Calhoun WCA including:
Pine Log Creek, Lynn Creek, Oothkalooga
Creek, and the Oostanaula River. Overall,
the WCA is mostly agricultural and
forested with a mixture of residential and
other uses as discussed in a later section of
this report.

Calhoun,

Figure 1. Location Map of Calhoun, GA

The City of Calhoun WCA is within the Level III Ridge and Valley ecoregion. The primary
Level IV subecoregions, Southern Shale Valleys (67g) with smaller segments of the Southern
Sandstone Ridges (67h) subecoregion along the western boundary, and the Southern
Limestone/Dolomite Valleys and Low Rolling hills (67f) subecoregion along the western
boundary and extending up through the south-central boundary of the service area. The Southern
Shale Valleys subecoregion consists of undulating to rolling valleys and some low, rounded hills
and knobs that are dominated by shale. The hydrology of the Ridge and Valley ecoregions are
areas of moderate- to high-gradient landscapes and under normal conditions can sustain water
flow velocities of 1 foot per second or greater. The area contains moderate to low gradient
streams with bedrock, cobble, gravel, and sandy substrates. Elevations within the subecoregion
generally range from 580 feet to 1,050 feet above mean sea level (MSL). Geology consists of
Quaternary to Tertiary clay, clay loam, sandy clay, and sand solution residuum, sandy loam to
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clay loam decomposition residuum; and Cambrian to Mississippian shale, sandstone, dolomite,
limestone, and mudstone.
Natural communities found within the Southern Shale Valleys subecoregion include mixed oak
forest, oak-hickory-pine forest, and bottomland oak forest. Land uses include pasture and
cropland for beef, poultry, corn, soybean, and hay production; mixed and deciduous forest; rural
residential, urban and industrial. Steeper slopes are used for pasture or have reverted to brush and
mixed forest land whereas foot slopes and bottom land support small fields of hay, corn,
soybeans, tobacco, and garden crops.
Twelve stream segments in the City of Calhoun WCA were listed as not supporting their
designated use on the draft 2014 GA EPD 303(d) list. These segments are shown on Figure 3
and listed in Table 1. TMDL implementation plans have been developed for most of the 303(d)listed stream segments in the City of Calhoun WCA due to fecal coliform, for each segment
listed due to PCBs, and for sediment impacts to benthic macroinvertebrates and fish. The
purpose of these plans is to reduce or eliminate sources of fecal coliform bacteria in these stream
segments to attain water quality standards within a decade of plan approval. Full versions of the
TMDLs and TMDL implementation plans developed for each stream segment are provided
online.
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Figure 2. Watershed Characterization Area (WCA)
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Figure 3. Impaired Streams (303d)
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Waterbody
(Length)
Oothkalooga
Creek
(14 miles)

Location

Water Use
Classification

Criterion
Violated

Potential Source

U/S Bartow Co. Line to
Oostanaula River

Fishing

FC, BIO M
(sediment)

Cause is NP

Headwaters to
Oothkalooga Creek

Fishing

BIO F

Cause is NP

Peters Street to
Oothkalooga Creek

Fishing

UR, FC

Cause is UR

Conasauga/Coosawattee
to Oothkalooga Creek

Drinking
Water

FCG (PCBs),
FC

Causes are UR and
NP

Oothkalooga Creek to
Hwy 156

Fishing

FCG (PCBs),
FC

Causes are UR and
NP

Hwy 156 to Hwy 140

Fishing

FCG (PCBs),
FC

Cause is UR

Headwaters to Kings
Lake

Fishing

BIO F
(sediment)

Cause is NP

Jacks Creek
(6 miles)

Headwaters to Pine Log
Creek

Fishing

BIO F
(sediment)

Cause is NP

Dry Creek
(3 miles)

Dry Creek to
Oostanaula River

Fishing

Cedar Creek
(3 miles)

Ballard Creek to Pine
Log Creek

Fishing

BIO F
(sediment)

Cause is NP

Pine Log Creek
(3 miles)

Cedar Creek to Salacoa
Creek

Fishing

FC, BIO M
(sediment)

Cause is NP

Conasauga
River (24 miles)

Holly Creek to
Oostanaula River

Fishing

FCG (PCBs),
FC

Cause is UR

Lyn Creek
(5 miles)
Tributary to
Oothkalooga
Creek
(1 mile)
Oostanaula
River
(11 miles)
Oostanaula
River
(5 miles)
Oostanaula
River
(18 miles)
Tributary to
Oostanaula
River (4 miles)

FC

Cause is NP

Table 1. 303(d) Streams and Lakes Within City of Calhoun, GA
(Source: GA Environmental Protection Division draft 2014; see key in Table 2)
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Code

FC
CFB (PCBs)
Bio F

IDENTIFIED POLLUTANT SOURCE(S)

fecal coliform bacteria
commercial fishing ban due to PCBs.
sediment impacts to the fish community

NP

nonpoint sources/unknown sources

UR

urban runoff

Table 2. Key for Table 1, 303(d) Streams and Lakes in the City of Calhoun, GA
(Source: GA Environmental Protection Division draft 2014)
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3.

Community Service Area

The Wastewater Collection System for the City of Calhoun and a small portion of Gordon
County consists of 136 miles of main line and 10 sewer lift stations. This serves 6,506 customers
as of 1/2015. The 2050 projected population estimate for Gordon County is 112,970 (Office of
Planning and Budget 2010). The current service area is expected to expand by 2025. The service
areas serve approximately 14,288 people and are treated by one wastewater treatment plant
(WWTP) facility. The current and future service areas are shown on Figures 4. A community
profile of the City of Calhoun is presented in Table 3.
Community Profile

2014

DEMOGRAPHIC
Population (2014)

15,837

Population growth rate (2000 to 2014)

48.47%

Living At or Below Poverty (2014 data)

25.42%

Unemployment (2013 data)

4.2%

Per Capita Income

$18,261

Median Household Income

$23,127

EDUCATION
Adults with high school diploma or higher

65.7%

Bachelor's degree or higher

16.4%

Graduate or Professional Degree

8.0%

Unemployed

4.2%

HOUSING
Median Value of Homes in Calhoun

$130,900

Median Value Price Growth Since 2000

35.09%

Table 3. Community Profile Based on Leading Indicators
(Sources: USA.com and City-Data.com)

Watershed Protection Plan
City of Calhoun, Georgia

10

FOX Environmental, LLC
February 21, 2016

Figure 4. Current and Future Sewer Service Areas in the Calhoun WCA
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4.

Land Use

Development of a comprehensive watershed protection plan is dependent on the anticipated
changes in land use. Current and future land use and the anticipated pollutant loading from the
associated land use affect watershed-wide and site-specific recommendations for watershed
management. Future land use data was unavailable for this report. However, trends observed
from historical to current land use will likely continue.
Historical (1992) and recent (2001) land cover are portrayed in Figures 5 and 6, respectively. A
comparison between historical and recent land cover is presented in Table 3, which lists the acres
of each land cover category within the Calhoun WCA and calculates the net change in land
use/cover between 1992 and 2001. As shown in Table 3, the largest land cover types in 1992
were forest, urban, and agriculture. By 2001, forested areas decreased by approximately 8
percent or 1,746 acres , while agriculture land cover increased by approximately 7 percent or .
Urban areas also experienced an increase of about 6 percent or 728 acres. The largest change
between 1992 and 2001 was in barren land cover that resulted primarily from conversion of
forested and grassland/shrub areas. Barren areas increased by approximately 35 percent or 73
acres.
Current (2007) land use/cover is portrayed in Figure 7. Table 4 provides a breakdown of the
square miles and percentages for each land use/cover category from 2007. This data set is from
the Northwest Georgia Regional Development Center, which now has been combined with the
Coosa Valley Regional Development Center (RDC) to form the Northwest Georgia Regional
Commission (NWGRC 2007), which uses different land use/cover categories than that of the
1992 and 2001 data (Fry et al. 2009). The older data sets were derived from the National Land
Cover Dataset (NLCD) that provides mapping at a finer scale. As such, a direct comparison
cannot be made. However, the 2007 RDC data does show that agriculture and forestry remain a
large component of land use/cover for the Calhoun service area followed by residential
development.

Table 3. Historic and Recent Land Use within the City of Calhoun WCA
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Figure 5. Historical Land Use in the City of Calhoun WCA
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Figure 6. Recent Land Use in the City of Calhoun WCA
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Table 4. Current Land Use within the City of Calhoun WCA
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Figure 7. Current Land Use in the City of Calhoun WCA
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5.

Other Sources of Pollution

In the City of Calhoun Watershed Assessment, data from the Source Water Assessment for
drinking water intakes from 2001 to 2003 were used to identify potential pollutant sources within
the City of Calhoun WCA, including NPDES permitted facilities, landfills, Resource
Conservation and Recovery Act (RCRA) sites, Hazardous Site Inventory (HSI) sites, Toxics
Release Inventory (TRI) sites, wastewater treatment facilities, concentrated animal feeding
operations (CAFOs), and mine sites. The potential pollutant sources were identified in the City
of Calhoun WCA as shown in Figure 8. Table 5 identifies the total number of potential pollutant
sources within the City of Calhoun WCA.
Potential Pollutant
Sources

Calhoun WCA
Total

Potential Pollutant
Sources

Calhoun WCA
Total

CERCLIS

0

Lift Station

2

CAFO

0

Mine

5

Electrical Substation

4

NPDES Permit
Facility

10

Fuel Tanks

0

Poultry Facility

0

HSI

0

RCRIS

31

Industrial Bulk
Facility

0

TRIS

26

Industrial Facilities
Discharge

7

Wastewater
Treatment Plant

4

Landfill

3

Water Treatment
Facility

2

LAS

1

Water System

1

Table 5. Table of Pollutant Sources from the Watershed Assessment
Notes:
CERCLIS – Comprehensive, Environmental Response, Compensation and Liability Information System
CAFO – Concentrated Animal Feeding Operations
HSI – Hazardous Site Inventory
LAS- Land Application System
NPDES – National Pollutant Discharge Elimination System
RCRIS – Resource Conservation and Recovery Information System
TRIS – Toxic Release Inventory System
WCA – Watershed Characterization Area
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Figure 8. Potential Pollutant Sources in the Calhoun WCA
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B.

Purpose and Objectives

The purpose of this report is to present the City of Calhoun’s overall strategy, i.e. watershed
protection plan, to protect and enhance the water quality, aquatic integrity and overall
appearance of streams located within the sanitary sewer service area for the future. Specific
objectives include the following:
1. Describe the current conditions of watershed health in and around the City of Calhoun,
Georgia.
2. Summarize existing and proposed programs for reducing nonpoint and point source
runoff to reduce/eliminate pollutant inputs and improve the water quality and aquatic
integrity.
3. Present a long-term water quality and biological monitoring program to determine
effectiveness of the overall Watershed Protection Program.
4. Develop a strategy for obtaining the funding necessary to implement the City’s
Watershed Protection Plan recommendations.
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II.

OVERVIEW OF WATERSHED HEALTH

A.

Historical Monitoring Studies

Georgia EPD has collected surface water quality data within the City of Calhoun watershed
characterization area at nine locations from 1968 to 2010. Of the nine sample locations, six were
selected for inclusion in the analysis. The quantity of samples collected at each site ranges from
28 to 238 over periods ranging from 1 to 34 years. Previous analysis of this data in indicated that
dissolved oxygen, temperature, and pH were generally within State criteria for GA EPD
monitoring stations. However, elevated levels of turbidity, fecal coliform bacteria, nitrogen and
phosphorus were detected at selected monitoring locations within and outside of the City of
Calhoun. Two locations were sampled for macroinvertebrates over the years by GA EPD, both
sites receiving a description of “fair”. GA EPD sampled two streams within the City of Calhoun
WCA in 2001 and 2002. Lyn Creek received a score of “poor” whereas Jack’s Creek scored as
“very poor.”
B.

Watershed Assessment Study

A comprehensive Watershed Assessment was conducted for the City of Calhoun and ten other
local governments as part of the Northwest Georgia Water Quality Improvement Study and
Implementation Plan (November 2012). The purpose of the region-wide study was to evaluate
water quality conditions, identify probable causes of stream impairments, predict future growth
effects on the watershed, and identify potential water quality management strategies to
implement within the watershed. The study included assessment of water quality at 4 sites and
biological health at 3 sites within the City of Calhoun’s watershed characterization study area
(WCA). The WCA study area extends beyond the City’s current and future sanitary sewer
service areas. The goal of the study was to evaluate surface water quality as it enters, moves
through, and exits the various sewer service areas. Most of the sampling locations were on
streams also listed on the 2012 state’s 303d list of impaired waters. The sampling locations
utilized in the watershed assessment are shown on Figure 9.
In 2008-09, sampling was conducted during three dry weather events and one wet weather event
to represent baseline conditions (i.e., low flow). Dry weather sampling events were conducted at
least 72 hours after the previous rainfall and consist of grab samples. The criteria for a wet
weather event were at least 0.2 inch of rainfall and at least 72 hours since the last storm event.
Samples collected were time-weighted composite samples to represent the complete hydrograph
for the rain event. Water quality parameters evaluated included: water temperature; dissolved
oxygen; pH; turbidity; total suspended solids; chemical oxygen demand; biological oxygen
demand; ammonia; nitrate; nitrite; total kjeldahl nitrogen; total phosphorus; orthophosphorus;
cadmium, copper, lead, zinc and bacteria (two geometric means) in accordance with the GA
EPD-approved Monitoring Plan. These bacteria samples were collected at all four sites regularly
irrespective of weather or stream flow conditions. Biological monitoring consisted of habitat and
biological assessments of benthic macroinvertebrates and fish communities at 3 of the 4
monitoring sites. Water quality and biological monitoring data at these 4 monitoring sites
represents baseline conditions of watershed health within and near the City of Calhoun to which
future monitoring can be compared.
Watershed Protection Plan
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Figure 9. Monitoring Locations in the Watershed Assessment
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1.

Evaluation of Water Quality

A detailed description of all monitoring data collected in the 2008-09 study is presented in the
Watershed Assessment Report. Study results did not demonstrate any significant impacts to
study streams with respect to numerous constituents, namely water temperature, nitrogen
(ammonia, TKN, nitrate and nitrite), phosphorus (total and ortho), sediment (total suspended
solids and turbidity), and oxygen (biological oxygen demand and chemical oxygen demand).
Elevated fecal coliform and/or pH and decreased dissolved oxygen levels were present outside of
acceptable levels in the three streams as presented in the Table 6. The streams impacted by
specific pollutants were: Jack’s Creek (low dissolved oxygen, elevated fecal coliform, and high
pH); Oostanaula River (high pH); Oothkalooga Creek (elevated fecal coliform). Sediment was
also a problem in Jacks Creek as evidenced by elevated total suspended solids although this issue
was not identified as a concern in the Watershed Assessment Report.
Site

Creek Name

Date

Constituent

Constituent
Value

Acceptable
Criteria

Calhoun 1

Jack’s Creek

10/08

DO

3.6

>4.0

Calhoun 1

Jack’s Creek

9/09

DO

2.9

>4.0

Calhoun 1

Jack’s Creek

10/08

FC

359

>200

Calhoun 1

Jack’s Creek

6/09

FC

339

>200

Calhoun 1

Jack’s Creek

10/08

pH

8.57

6.0-8.5

Calhoun 4

Oostanaula
River

10/08

pH

9.17

6.0-8.5

Calhoun 5

Oothkalooga
Creek

6/09

FC

267

>200

Table 6. Summary of Water Quality Pollutants and Locations in Watershed Assessment
Notes:
FC- Fecal Coliform (MPM/100 mL geometric average)
DO- Dissolved Oxygen (mg/L)

2.

Evaluation of Biological Integrity

Benthic Macroinvertebrates Survey
Macroinvertebrate physical habitat in the City of Calhoun WCA was “marginal” to “suboptimal”
(Table 7 and Figure 10). Calhoun 1 was “marginal” for supporting a diverse aquatic community,
while the remaining sampling locations within the WCA ranked as suboptimal for supporting a
Watershed Protection Plan
City of Calhoun, Georgia

22

FOX Environmental, LLC
February 21, 2016

diverse aquatic community. The scorings for these locations were most affected by the
characteristics of vegetation protection on the stream banks and riparian vegetation zone width.
In addition, pastures and open areas were adjacent some sections of the streams, limiting the
width of the vegetated riparian corridor.
As shown in Table 7, the results from the benthic macroinvertebrate collection and analysis for
the City of Calhoun sites scored as “very poor”. The structure and function of resident biota is a
direct measurement of the condition of the aquatic ecosystem (GA EPD 2007b). Biomonitoring
is more effective than chemical/physical water quality sampling in detecting the effects of
nonpoint-source pollution and intermittent pollution events (GA DNR 2005). Stream health
ratings of “very poor” indicate that frequent monitoring is necessary to determine remediation
needs and whether remediation has been successful. The “marginal” to “suboptimal”
macroinvertebrate physical habitat rankings indicated by the macroinvertebrate physical habitat
assessments are likely explanations for the macroinvertebrate sample results. “Suboptimal”
physical habitat is less than desirable but satisfies expectations in most areas (GA EPD 2007b).
“Marginal” physical habitat indicates moderate levels of degradation with severity at frequent
intervals in the area (GA EPD 2007b). Water quality may also be a contributing factor to the
benthic macroinvertebrate community results. Increased degradation of habitat and water quality
will lead to a decrease in the diversity of the aquatic insect community in a stream (GA DNR
2005).

Macroinvertebrate Scores
Site

Stream

Habitat
Score
(benthos)

Habitat
Score
Category

MMI
Score

Numeric
Rank

MMI
Category

Description

Calhoun 1

Jack’s Creek

80

Marginal

16

5

C

Very Poor

Calhoun 3

Lyn Creek

130

Suboptimal

26

5

C

Very Poor

Calhoun 5

Oothkalooga
Creek

111

Suboptimal

12

5

C

Very Poor

Table 7. Summary of Macroinvertebrate Assessment Results from Watershed Assessment
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Figure 10. Benthic Macroinvertebrate Physical Habitat Health
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Fish Survey
The Watershed Assessment reported that the fish physical habitat in the City of Calhoun WCA
was “poor” to “suboptimal” (Table 8). Calhoun 1 and 5 exhibited elevated levels of siltation
compared to other sites, and were “marginal-poor” and “suboptimal” for supporting a diverse
aquatic community, respectively. Calhoun 3 ranked as “suboptimal” for supporting a diverse
aquatic community. The scorings for these locations were primarily affected by sedimentation,
the occurrence of riffles, the characteristic of vegetative protection on the stream banks, and
riparian vegetation zone width. In addition, pastures and open areas were adjacent some sections
of the streams, limiting the width of the vegetated riparian corridor.
The State-protected lined chub (Hybopsis lineapunctata) and freckled darter (Percina lenticula)
were observed at City of Calhoun WCA sites.
The results of the fish collection and analysis for all three of the City of Calhoun sites, based on
IBI criteria, ranked as “poor” to “very poor”. An IBI score of “very poor” indicates that few
fish, mostly generalist and Lepomis species, were present; the sample was dominated by
unhealthy and juvenile individuals; and fish with disease, eroded fins, lesions, and tumors were
common. The results of the fish collection and analysis for the City of Calhoun sites, based on
Iwb criteria, scored from “fair” to “very poor”. An Iwb score of “fair” indicates a decline in
species richness and diversity as some expected species are absent; a decline in the abundance of
individuals; a decline in total biomass as some levels of the food web are in low abundance or
missing; and a trophic structure that is skewed toward generalist feeders and/or Lepomis species
as the abundance of insectivorous cyprinid and benthic fluvial specialist species decreases. An
Iwb score of “very poor” indicates the presence of few individuals, mainly generalist feeders and
Lepomis species, the dominance by non-native species, and very low total biomass. Each score
represents slightly differing results however the relatively low scores of both types suggests the
fish population in Calhoun’s streams are impaired at the time of the study.
Fish Scores
IBI
Score

IBI
Integrity
Class

Iwb
Score

Iwb
Integrity
Class

Habitat
Score
(fish)

Jack’s
Creek

16

Very Poor

1.29

Very Poor

45

Calhoun 3

Lyn Creek

30

Poor

8.16

Fair

122

Suboptimal

Calhoun 5

Oothkalooga
Creek

12

Very Poor

5.81

Very Poor

111

Suboptimal

Site

Stream

Calhoun 1

Habitat
Score
(Category)
MarginalPoor

Table 8. Summary of Fish Assessment Results from Watershed Assessment
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C.

Summary of Watershed Health

The recent watershed study illustrated that some streams are in good condition whereas others
are impacted by historical and/or on-going inputs of pollutants from various sources within and
near the City of Calhoun. Historical monitoring of stream health at nine study locations
indicated that dissolved oxygen, temperature, and pH were generally within State criteria for GA
EPD monitoring stations. However, elevated levels of turbidity, fecal coliform bacteria, nitrogen
and phosphorus were detected at selected monitoring locations. GA EPD sampled two streams
within the City of Calhoun WCA in 2001 and 2002. Lyn Creek received a score of “poor”
whereas Jack’s Creek scored as “very poor.”
A comprehensive watershed assessment of local streams in 2008-09 demonstrated problems in
three of four streams studied. Most problematic was observed high fecal coliform levels in
Jack’s Creek and Oothkalooga Creek, low dissolved oxygen levels in Jack’s Creek, and pH
problems in Jack’s Creek and the Oostanaula River. Elevated fecal coliform levels and low
dissolved oxygen occurred in Jack’s Creek during both dry and wet weather. High pH in Jack’s
Creek and the Oostanaula River, as well as elevated fecal coliform levels in Oothkalooga Creek
occurred during dry weather only. Also documented in the watershed assessment were impacted
benthic macroinvertebrate and fish communities in the majority of streams studied, especially
Jack’s Creek. Often impacts to biological communities are due to habitat alteration and sediment
inputs, which was seen with the fish communities. Other observed impacts to biological
communities could be the result of low oxygen and high pH levels from unidentified inputs from
local industry and low stream flows.
Additional evaluation of available and future monitoring data in both wet and dry weather along
targeted watershed assessments to include evaluation of adjacent land use (e.g. especially
agriculture or industrial inspections) and outfall monitoring is needed to identify and eliminate
pollutant inputs to impaired streams.
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III.

SUMMARY OF CURRENT BEST MANAGEMENT PRACTICES

A.

Regulatory Requirements

As discussed previously, the City of Calhoun
was required to complete a watershed
assessment as one of several conditions for
permission to meet the NPDES permit
requirements for the City’s wastewater
treatment plant. The purpose of the
watershed assessment was to characterize the
current state of water quality and biological
health of streams within Calhoun’s current
and future sanitary sewer service area. The
City met this requirement when EPD
Figure 11. Calhoun Wastewater Treatment
approved the Northwest Georgia Watershed
Assessment on February 21, 2013. Also required is the development of this Watershed
Protection Plan that describes various activities (i.e. best management practices or BMPs) that
the City will implement to decrease pollutant loadings and protect local water resources. These
activities are focused on identifying and eliminating both point and non-point sources of
pollution to local streams.
In addition, the City of Calhoun is currently not designated by EPD as a Municipal Storm Sewer
System (MS4) Phase II community however it is likely to be in the next five years. The
proposed stormwater best management practices in this Plan include some of the same activities
in a typical MS4 Program. This will allow the City to meet both sets of requirements with the
same activities to ensure cost-effective protection and preservation of the City of Calhoun’s
Watershed Protection Program in the future.
B.

Wastewater Management

1.

Sewer Use Ordinance

The City of Calhoun’s Sewer Use Ordinance was initially adopted in 1975 and updated as
needed over the past forty years. The ordinance regulates the use of public and private sewers
and drains, private wastewater disposal (e.g., septic tanks), the installation and connection of
building sewers, and the treatment and discharge of waters and waste into the public sewer
system. The sewer use ordinance also provides for inspections as well as procedures and
penalties for violations of these guidelines, e.g. release of hazardous materials into the sewer
system.
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2.

Sewage Collection and Treatment System

The Wastewater Collection System for the City of Calhoun and a small portion of Gordon
County consists of 136 miles of main line and 10 sewer lift stations. This serves 6,506 customers
as of 1/2015. The City’s Sewer Use Ordinance, last adopted on August 25, 2014, specifies permit
limits for all residential, commercial and industrial entities that discharge to its system. Calhoun
also operates a Grease Trap Program to ensure local food service establishments are effectively
managing fats, oils and grease. The City does have a FOG related ordinance that was adopted on
April 9, 2013. The Grease Trap Ordinance specifies the design standards, maintenance and waste
removal standards for food service establishments. The Calhoun Sewer System has 90 grease
traps.
The Utilities Department utilizes a Water Distribution and
Wastewater O&M Manual, Standard Specifications and
Standard Operating Procedures to ensure the system
functions as designed. The mains, service lines and
manholes are inspected on an ongoing basis using CCTV
inspection of the main line and service lines. Manholes are
inspected visually and with smoke testing. This is mainly
done in conjunction with the Infiltration & Inflow
prevention program. The sewer system is divided into
basin and sub-basins for the purpose of evaluation using
flow monitors and CCTV. The I & I program is managed
by the Utility Engineering Department. Monthly reports
are prepared and utilized to determine needed point repairs
and any replacement projects. The City of Calhoun has
replaced approximately 15.75 miles of interceptor, trunk
and collection sewers over the past sixteen years. Projects
are designed and managed by the Utility Engineering
Department. The sewer mains and some services are
Figure 12. Jet/Vac Truck
cleaned with the use of a jet/vac truck. This operation has
reduced overflows and stoppages by more than 90%. Each Wastewater Collection Department
Supervisor and Foreman are certified operators along with several other personnel.
The City uses the MEAG Hiperweb Work Order program as its work order system. This process
includes the issuing of work orders for new service installations, repairs to the system, periodic
cleaning of the mains. The work orders can be tracked from conception to completion. Any
complaints such as sewer odors or sewer stoppages are responded to immediately, with a work
order issued as soon as possible.
A number of capital improvement projects have been complete in Calhoun over the past several
years. For example, 2,000 linear feet of twelve-inch sanitary sewer main was installed on the
South River Street. Approximately 5,400 linear feet of sanitary sewer main was installed on
King Street in 2014. Several projects to replace sanitary sewer mains in other parts of the sewer
service area are planned in the near future. One of the largest is the Blackwood Creek Trunk
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Sewer Replacement project valued at $1,188,000 to be completed in 2021-2022. A slightly
smaller project with an estimate cost of $850,000 is planned for 2016-17.
3.

Septic Tank Management

Septic tanks located within the City of Calhoun and the surrounding Sewer Service Area are
regulated by Gordon County Environmental Health (FCEH). These services include septic tank
permits, repair permits, existing system evaluations, site evaluations, and subdivision plan
reviews. Inspections are also required on both septic tank permits and repair permits. Each
inspection is performed by an Environmental Health Specialist according to the Rules and
Regulations for On-Site Sewage Management Systems (Chapter 290-5-26). These inspections
help to ensure correct installation and proper repair of domestic on-site sewage management
systems. Through regulating the installation and repair of on-site sewage systems, our
department helps to protect Georgia's groundwater, drinking water, and surface water from
harmful organisms and chemicals.
C.

Stormwater Management

As previously discussed, the City of Calhoun is required to design and implement a
comprehensive stormwater management program designed to reduce non-point source inputs to
local streams. The program includes a host of activities organized in the six categories presented
below. These programs are subject to change based on regulatory requirements, available
funding and public interest.
1.

Public Education and Outreach

Calhoun currently does not implement any public education and outreach activities to promote
watershed protection and stormwater management. Numerous resources are readily available to
facilitate implementation of an education program at a relatively low cost. For example, information
and links will be added to the City’s website (http://www.cityofcalhoun-ga.com/) to inform residents
and businesses how they can prevent pollution at home and at work. Brochures will be distributed at
City Hall to inform visitors about best practices for use of pesticides, yard clippings and used oil
management.
2.

Public Involvement

The City has an active electronic recycling program in place. Electronics Recycling Events are held
on two weekends in February each year. According to the City’s website (http://www.cityofcalhounga.com/?page_id=595), items Accepted include: Blue Ray Player, Check Processing, CD ROMS,
Cable Wire, Copiers, Circuit Boards, DVD/CD Players, Desktops, Desktop Phones/Systems, Docks,
Fax Machines, Gaming Consoles, Gaming Controllers, Hard Drives, Inkjet Cartridges/toner, LCD
Monitors, Laptops, Lithium Batteries, Modems, Power Supplies, Network Hubs, Network Switches,
Hi-MH/NI-CAD Batteries, Mainframes, Radios, Servers, Scanners, and Typewriters. Christmas
trees are also recycled in January and used for fish habitat in local lakes, where possible. The City
will also seek partnerships with other organizations such as Keep Gilmer Beautiful Advisory
Committee and local fishing organizations to organize stream/litter cleanups at least once each year.
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3.

Preventing Illicit Discharges and Illegal Connections

The City does not currently have an illicit discharge ordinance that prohibits illegal discharges to the
storm sewer system, however there are codes in place that prohibit stormwater discharge to the
sanitary sewer system. This Watershed Protection Plan calls for adoption of an illicit discharge
ordinance that prohibits discharge of pollutants to the City’s storm sewer system, streams and lakes.
The Illicit Discharge Detection and Elimination Ordinance used by the majority of jurisdictions in
the state will be considered for use by the City.
4.

New Development and Redevelopment Programs

Sediment is one of the primary reasons why streams fail to meet their designated uses in
Georgia. Eroding construction sites have been identified to be a leading contributor of sediment
to streams resulting in increased flooding problems, lower property values, and poor aquatic
integrity. Section IV of General Permit (No. GAR10000), Authorization to Discharge Under the
NPDES Stormwater Discharges Associated with Construction Activity, mandates the preparation
and implementation of an Erosion, Sedimentation and Pollution Control Plan (Plan) and a
Comprehensive Monitoring Program (Program) for construction activity on sites greater than 1
acre, or part of a common development greater than 1 acres.
As an EPD-approved Local Issuing Authority, the City of Calhoun’s Community Development
Department is responsible for ensuring all construction plans are reviewed and approved prior to
issuance of a land disturbance permit. The current Soil Erosion and Sediment Control Ordinance
was adopted on September 20, 2010 with previous state-mandated versions adopted prior to this
date.
According to the City’s Code of Ordinances, the building inspector determines the need for a
stormwater drainage plan based on his inspection of the proposed development site. Should one
be required, the elements of the plan include: a narrative description of the plan; a sketch;
estimated volumes and velocities; and future management responsibilities. The requirements are
not as robust as those required in the Post-development Stormwater Management Ordinance
adopted by many other communities in Georgia including the mandatory use of the Georgia
Stormwater Management Design Manual, aka the “Blue Book.”
Stream buffer protection is designed to protect the public health, safety, environment and general
welfare and to minimize public and private losses due to erosion, siltation and water pollution.
The City adheres to the state required stream buffer setbacks. Within source water protection
areas, the stream buffer includes all lands within 100 feet of each major river and 40 feet of each
river tributary, inclusive of any islands, as measured horizontally from the uppermost part of the
river bank. Outside the source water protection areas, all land development activity maintains
an undisturbed natural vegetative buffer of 50 feet for trout streams and 25 feet for streams
without this designation.
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5.

Code Enforcement

By definition, litter means any organic or inorganic waste material, rubbish, refuse, garbage,
grass, weeds, metal or glass, dead animals or discarded materials of nearly every kind. Often the
final destination of litter is streams, rivers and lakes. The City’s Litter Control Ordinance
prohibits littering on public and private property and provides an enforcement mechanism with
penalties for dealing with those found littering. As previously discussed, the City does not
currently have an illicit discharge ordinance that prohibits illegal discharges to the storm sewer
system but will adopt one as part of the implementation of this WPP. Once adopted, it will be
enforced, in part, by the Code Enforcement Officer.
6.

Municipal Pollution Prevention Programs

Beginning in May 2003, many facilities owned by local governments were required to meet
federal and state industrial stormwater requirements. Specific permit requirements were
finalized in 2006 and a permit issued that requires submittal of an Notice of Intent and
monitoring requirements for government-owned facilities located within one mile of 303(d)
streams, especially if the regulated facility has the potential to discharge specific pollutants of
concern. A new Industrial General Permit was issued in April 2012. No other facilities with the
exception of the City’s wastewater treatment plant is required to comply with the State’s
Industrial General Stormwater Permit. The facility is currently under a “No Exposure Exclusion
Certification” because all pollutant generating materials are not exposed to rainwater.
Failure to provide effective maintenance can reduce the hydraulic capacity and pollutant removal
efficiency of stormwater controls and conveyance systems. The Calhoun Street Department is
responsible for the upkeep of 103 miles of City streets, many miles of sidewalks, and
maintenance and repair of the public storm water drainage system.
Staff training is critical to ensuring that municipal facilities, equipment and practices do not
generate stormwater pollution. Regular staff training will be conducted at least once each year
for all individuals involved in facilities management and field operations that have potential for
release of stormwater pollution such as trash collection, equipment maintenance and pest
management, etc.
The success of the City of Calhoun’s Watershed Protection Plan is highly dependent upon the
support of City Officials, City staff, as well as the general public. Therefore, responsible City
officials will also receive regular program updates so they understand the requirements of this
Plan and provide the necessary budgetary support to ensure that these commitments can be met.
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IV.

IMPROVING IMPACTED AREAS OF CONCERN

New stormwater regulations and requirements set forth by EPD required the City of Calhoun to
design and implement a host of best management practices (BMPs) to reduce identified impacts
to local water resources. Several of recommendations for improving impacted areas of concern
are designed to reduce input of problem contaminants (e.g., fecal coliform, sediment and
phosphorus) to impacted streams and lakes. Some BMPs, such as the continued implementation
of a preventive maintenance program for the collection system, will help prevent sewer spills
that can cause significant impact to impacted stream segments. Other BMPs included in the
City’s Stormwater Management Program will reduce polluted stormwater runoff on a City-wide
and site-specific basis. An important component of the City of Calhoun’s Watershed Protection
Plan will be an increased focus on identifying and eliminating sources of problem pollutants to
local streams – both those already identified on the current 303(d) list, as well as other streams
identified as impacted through more recent monitoring efforts. Long-term monitoring will
enable the City to gauge whether or not the Watershed Protection Plan is effective and what
additional measures, if any, must be implemented to ensure required goals are met.
A.

Identification and Elimination Sources of Problem Pollutants

Twelve stream segments included in the Calhoun WCA are currently listed as impaired due to
elevated fecal coliform, PCBs, and/or sediment. Many of these streams were assessed in the
2008-09 watershed assessment. A comprehensive watershed assessment of local streams in
2008-09 demonstrated problems in three of four streams studied. Most problematic was
observed elevated fecal coliform levels in Jack’s Creek and Oothkalooga Creek, low dissolved
oxygen levels in Jack’s Creek, and pH problems in Jack’s Creek and the Oostanaula River.
Elevated fecal coliform levels and low dissolved oxygen occurred in Jack’s Creek during both
dry and wet weather. Elevated pH in Jack’s Creek and the Oostanaula River, as well as elevated
fecal coliform levels in Oothkalooga Creek occurred during dry weather only. Also documented
in the watershed assessment were impacted benthic macroinvertebrate and fish communities in
the majority of streams studied, especially Jack’s Creek. Often impacts to biological
communities are due to habitat alteration and sediment inputs, which was seen with the fish
communities. Other observed impacts to biological communities could be the result of low
oxygen and high pH levels from unidentified inputs from local industry and low stream flows.
The City will need to modify the monitoring program to obtain information on the health of other
streams within its sewer service area.
Based on the TMDL implementation plans, the likely sources of fecal coliform are a
combination of agricultural, wildlife, animal access to the stream, livestock management, urban
development, leaking septic facilities, and land application systems and landfills. The fish
consumption bans were based on PCBs and mercury in the listed streams. The likely sources
listed in the TMDL implementation plans were poorly maintained hazardous waste sites,
illegal/improper dumping of electrical transformer fluids and PCB-containing fluids, and other
mercury- and PCB-containing products. The locations of federally permitted industries were
discussed as potential sources of pollutants in the watershed assessment and were a predominant
land use throughout the City.
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Although useful as background to identify general sources of current watershed health concerns,
specific sources of problem pollutants need to be identified and controlled to the greatest extent
possible.
In addition to water quality and biological monitoring, the City will conduct a targeted watershed
assessment (TWA) of each stream segment in which a monitoring site is located, to identify
sources of problem pollutants observed as a result of the water quality and biological studies.
The comprehensive stream assessments shall include, but not limited to: land use
characterizations, stream walks, dry weather outfall screening activities and in-situ water quality
monitoring. These assessments will be completed by a trained professional (with possible
assistance from the general public) using EPD recommended Adopt-a-Stream Forms, in-situ
monitoring equipment, etc. Educational activities and enforcement will be used, as appropriate,
to reduce/eliminate all pollutant point and non-point sources identified during the TWAs. TWAs
will be performed along each stream at least once every five years. Technical results will be
used along with other data to identify site-specific follow-up actions such as education of local
farmers on the importance of stream buffer protection, inspections of selected industries and/or
enforcement, where needed to reduce/eliminate inputs of problem pollutants to impaired stream
segments. In some cases, additional regulation such as increased stream buffers may be needed
to facilitate implementation of recommended solutions to improve watershed health.
B.

Continue Implementation of a CMOM Program

A CMOM Program is a program to assure that a sewage system is properly managed, operated
and maintained at all times; has adequate capacity to convey peak flows; and all feasible steps
are taken to eliminate excessive infiltration and inflow from the system. A CMOM Program
must mitigate the impact of overflows on waters of the state, the environment and public health.
As previously discussed, the City of Calhoun manages136 miles of main line and 10 sewer lift
stations. The City’s Utilities Department follows a detailed Water Distribution and Wastewater
Collection Operation and Maintenance Manual, Standard Specifications and Standard Operating
Procedures. The Manual provides guidance for installation of water and sanitary sewer mains,
services and appurtenances, and to provide an orderly and effective response to water outages,
leaks, water loss, and sanitary sewer blockages, sanitary sewer overflows, capacity issues, inflow
and infiltration reduction, and customer complaints. The O & M Manual and SOP provides
guidance new installations and for responding to, correcting, documenting, along with reporting
issues that affect the Water Distribution System and Wastewater Collection System. A CMOM
program similarly emphasizes proper operation and maintenance of the collection system,
focusing on safety, manhole maintenance, inspection, the SCADA system, root control,
hydraulic cleaning, etc. The City’s Program will continue to be implemented in the future to
maximize system operations and prevent sewer overflows. Capital improvement projects over
the past decade have resulted in major improvements to 15.75 miles of interceptor, trunk and
collection sewers over the past sixteen years. The City will continue to implement this program
as an important component of this Watershed Protection Plan.

Watershed Protection Plan
City of Calhoun, Georgia

33

FOX Environmental, LLC
February 21, 2016

C.

Design and Implement a Stormwater Management Program

In order to meet current regional and state regulatory mandates as well as to improve water
quality and restore habitat in the Calhoun watershed, the City of Calhoun will continue to plan
and implement an effective stormwater management program. Urbanization of undeveloped
land accelerates stormwater runoff rates and peak discharges that increase velocities above
natural levels. The increased discharge peaks and velocities accelerate erosion and generate
increased sediment loads that contribute to the degradation of aquatic habitat and low oxygen
levels in the receiving streams as evidenced in the habitat and biological data presented
previously. This problem common to all developing communities will be addressed through
careful plan reviews, regular inspections, and enforcement, as needed to ensure compliance with
recently adopted stormwater management ordinances. If variances are allowed by the
ordinances, complete applications and decision-making by the City of Calhoun will adhere to all
requirements. Exposed soils from construction sites also contribute to the high-suspended solids
loads that can be generated during heavy rainfall events. Often fecal coliform is carried into the
stream along with sediment.
Public education and outreach to local residents, businesses and farmers can help reduce
pollutant inputs to local streams. Dry weather outfall screenings, business inspections and
stream walks will help identify potential sources of fecal coliform to local streams and the storm
sewer system. Continued coordination with City of Calhoun Environmental Health will result in
more rapid response to leaking septic systems and mandatory connection to the City’s sanitary
sewer system of located within 200 feet of an existing sewer line. The recommended Illicit
Discharge Detection and Elimination Ordinance allows enforcement of fines up to $1,000 per
day for any discharge that poses a risk to human health and the environment. The recommended
Post-development Stormwater Management Ordinance will ensure new development and
redevelopment adheres to practices that reduce the volume and improve the quality of
stormwater runoff in the future. Proactive inspection and maintenance of the City’s storm sewer
system will allow the City to prevent flooding and downstream erosion problems, and identify
components needing replacement in the future. Continued training of City staff and regular selfinspections of municipal facilities and operations will ensure that the City is not contributing to
polluted stormwater runoff. In addition, the City will likely be required to develop a Municipal
Separate Storm Sewer System Program in the near future so it is recommended that the City
begin preparing for the new permit requirements now, especially for new construction.
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V.

LONG-TERM MONITORING PROGRAM

The City of Calhoun Watershed Protection Plan includes a comprehensive long-term monitoring
program to document trends in the health of watersheds located within the City of Calhoun sewer
service area. The information will be used to evaluate the effectiveness of the City’s
comprehensive Watershed Protection Plan. If watershed health does not improve over time, the
results will be used to identify additional BMPs that may be used to improve in-stream
conditions.
A.

Purpose and Objectives

The purpose of the Long-term Monitoring Program is to assess the effectiveness of the City of
Calhoun Watershed Protection Plan and provide information for use in adjusting the plan, as
needed, to ensure sustainable protection and preservation of local water resources. The specific
objectives are as follows:
1.
2.
3.
4.
5.

To detect long-term trends in the health of City of Calhoun’s streams and watersheds;
To identify potential water quality problems in a proactive manner;
To identify stream segments requiring further action to reduce pollutant inputs;
To provide the basis for improvements in the Watershed Protection Plan;
To obtain long-term monitoring data for submittal to EPD as required per the NPDES
Discharge Permits for the City of Calhoun’s WWTPs.

Monitoring is a critical component of any overall strategy for watershed management. It is also
expensive and resource intensive. The monitoring strategy must meet the City’s objectives, State
regulatory requirements, and provide a picture of whether streams are improving or degrading
over time. The City of Calhoun is responsible for successful implementation of the Watershed
Protection Plan, including the long-term monitoring program. The proposed plan is designed to
meet the Georgia EPD’s requirements for watershed monitoring and is condition of Calhoun’s
WWTP.
B.

Sampling Locations

The sites selected for long-term monitoring were chosen based on a number of factors, including:
historical data; water quality and biological integrity results from the watershed assessment;
current and future land use; size of the drainage areas; and 303(d) listed stream segments. The
proposed monitoring sites in this study differs from those in 2008-09 Watershed Assessment
study. The modification is to ensure monitoring efforts are focused in locations within the City’s
current sewer service area (both within and outside of the City limits) that will facilitate effective
assessment of local streams over time. The City can also use the results to modify the best
management practices in specific areas to improve watershed health. The approach also is a costeffective approach to meeting the state requirements. Water quality assessment will be conducted
at a total of eight monitoring sites with biological assessment also proposed to take place at three
of the eight locations. These proposed sampling locations are depicted in Figure 13. Rationale
for selection of each station is presented in Tables 9 and 10.

Watershed Protection Plan
City of Calhoun, Georgia

35

FOX Environmental, LLC
February 21, 2016

C.

Water Quality Monitoring

The proposed long-term monitoring plan is designed to meet all requirements of EPD’s
Watershed Protection Branch for Long-term Monitoring as required per the City’s WWTP
NPDES Discharge Permit. City representatives hope to develop a monitoring data sharing
agreement with the City to resulting in increased understanding of the nature and extent of
impacts to local streams, identification and elimination of pollutant sources, and implementation
of more cost-effective approaches for regulatory compliance.
Water quality monitoring will be conducted on an annual basis at eight locations following the
most current EPD protocols. Three of the locations will also be assessed for biological integrity.
Proposed sampling locations are depicted in Figure 13 and Tables 8 and 9. Samples will be
collected at two dry weather events and one wet weather event at each location. The dry samples
will be collected via the grab technique. The wet weather event will be collected using a
grab/composite approach that covers the complete hydrograph. Dry weather criterion is a period
of at least 72 hours since the last rainfall. The wet weather criterion is at least 0.2 inches of
rainfall and at least 72 hours since the last storm event. Rainfall will be tracked using real-time
data from the USGS 02387520 monitoring location at Oostanaula River at US 27 in the City of
Calhoun (http://waterdata.usgs.gov/nwis/uv?site_no=02387520). Stream flow will be measured
at each sampling event.
As required per EPD, key parameters will include:

















Temperature (water and air)
Field pH
Dissolved oxygen
Conductivity
Turbidity
Biological oxygen demand (BOD5) (to a detection limit of 2.0 mg/L; laboratory bench
sheets may need to be requested for laboratories who do not report below 5.0 mg/L)
Chemical oxygen demand (COD)
Total suspended solids (TSS)
Phosphorus (total and ortho)
Nitrogen (Total Kjeldahl Nitrogen, Ammonia, NO2, NO3)
Dissolved Metals (Cd, Cu, Pb, Zn) (wet weather only)
Hardness
Alkalinity (fish sampling only)
Fecal coliform
E. coli
Any criteria violated on a 303(d) listed stream segment, if applicable

In order to determine if water quality standards are truly being met, both Fecal Coliform and E.
Coli sampling will be measured at all sampling locations. A minimum of two fecal coliform
geometric means must be calculated for the period from May to October. The fecal coliform
standard is a geometric mean based on at least four samples collected within a 30-day period at
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intervals not less than 24 hours. The samples will be collected on a regular schedule, regardless
of the weather. No sample will be collected within 24 hours of another sample.
Water quality samples will generally be collected from mid-stream and in the middle of the
water column in visibly flowing water. Water samples will be placed on ice immediately upon
collection and transported in a cooler to an EPD-approved laboratory. Average stream flow, air
temperature, and in-situ water quality (i.e., pH, dissolved oxygen, water temperature,
conductivity, and turbidity) will be measured at each sampling location. Significant activities
observed in the watershed during the sampling event will also be noted, such as: the presence of
animals; dry weather runoff from parking lots; odors; foam; discoloration; leaking pipes; etc.
If metals are detected at levels above federally defined acute and chronic water-quality standards,
all subsequent water quality sampling will be performed using “clean” techniques (Office of
Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life
Metals Criteria, USEPA, October 1, 1993).
D.

Habitat and Biological Monitoring

Biological communities integrate the cumulative effects of changes in not only water quality but
also all other activities in the watershed. Under the proposed long-term monitoring plan,
biological monitoring will take place at three designated sampling sites located within Calhoun’s
sanitary sewer service area (Figure 13; Tables 9 and 10). Two of the three locations were
assessed in the original watershed assessment. All available information will be used to detect
trends in biotic integrity and assess the streams’ status relative to the “fishing” use designation.
The biological studies will include:






Physical habitat assessment;
Aquatic macroinvertebrate community assessment;
Fish community assessment;
Pebble count; and,
In-situ measurements including: water temperature, dissolved oxygen (DO), pH,
turbidity, and conductivity.

Biological monitoring of study sites will be conducted under methods outlined in the Georgia
Standard Operating Procedures: Freshwater Macroinvertebrate Biological Assessment (latest
edition), and the Standard Operating Procedures for Conducting Biomonitoring on Fish
Communities in the Piedmont Ecoregion of Georgia (latest edition). The latest editions of these
documents may be found on the GA EPD’s web site.
During the biennial macroinvertebrate sampling events, chemical parameters will be collected
immediately before the biological sampling occurs. At a minimum, these parameters will
include: ortho and total phosphorus; TKN; ammonia; nitrate-nitrite nitrogen; alkalinity; as well
as in-situ parameters of pH; dissolved oxygen; specific conductance; temperature; turbidity and
stream flow. This sampling event may be used for one of the dry weather water quality
monitoring events previously described in Section C. Alkalinity sampling will also occur during
fish collection per the WRD fish standard operation procedures.
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E.

Targeted Watershed Assessment Monitoring

In addition to water quality and biological monitoring, the City will conduct a targeted watershed
assessment (TWA) of each stream segment in which a monitoring site is located to identify
specific problem areas and sources of problem pollutants to local streams. TWAs will be
performed along each stream at least once every two years. The comprehensive stream
assessments shall include, but not limited to: land use characterizations, stream walks, dry
weather outfall screening activities and in-situ water quality monitoring. These assessments will
be completed by a trained professional (with possible assistance from the general public) using
EPD recommended Adopt-a-Stream Forms, in-situ monitoring equipment, etc. Educational
activities and enforcement will be used, as appropriate, to reduce/eliminate all pollutant point
and non-point sources identified during the TWAs.
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Figure 13. Long-term Monitoring Locations
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SITE

LOCATION

RATIONALE FOR SELECTION

C-2

Tributary to
Oothkalooga
Creek

This site is an indicator of the health of the stream flowing from the north-central portion of the
City’s current sewer service area. The Tributary to Oothkalooga Creek is a 303(d) listed stream due
to elevated fecal coliform bacteria from urban runoff. Water quality will be conducted at this site
every year, biological assessment conducted every other year, and a Targeted Watershed Assessment
once every two years.

Lynn Creek

This site is an indicator of the health of the stream as it flows along the northwestern portion of the
City’s sewer service area. Oostanaula River is currently on the 303d list due to elevated fecal
coliform bacteria and a fish consumption advisory due to PCBs. This site was assessed in the 200809 watershed assessment. Water quality will be conducted at this site every year, biological
assessment conducted every other year, and a Targeted Watershed Assessment once every two years.

(-84.953324
34.483165 DD)

C-3
(-84.933831
34.433289 DD)

C-4
(-84.958096
34.509895DD)

C-5
(-84.965282
34.494685DD)

Oostanaula
River

Oothkalooga
Creek

This site is an indicator of the health of the Oostanaula River as it flows through the southeastern
portion of the City’s sewer service area before the discharge from the City’s WWTP. Lynn Creek is
currently on the 303d list due to sediment impacts to fish from nonpoint source pollution. This site
was assessed in the 2008-09 watershed assessment that demonstrated elevated pH at the time of the
study. Water quality will be conducted at this site every year and a Targeted Watershed Assessment
once every two years.
Indicator of the water quality of Oothkalooga Creek located in the central portion of the Calhoun
Sewer Service Area. Oothkalooga Creek is currently on the 303d list due to sediment impacts to
fish and elevated fecal coliform bacteria from nonpoint source pollution. This site was included in
the watershed assessment study that indicated elevated fecal coliform levels. Water quality will be
conducted at this site every year, biological assessment conducted every other year, and a Targeted
Watershed Assessment once every two years.
Table 9. Long-term Monitoring Sites (1 of 2)
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SITE

LOCATION

RATIONALE FOR SELECTION

(-84.941623
34.470784 DD)

Belmont Creek

Indicator of the water quality of Belmont Creek before it enters Oothkalooga Creek within the
current/future sewer service area. Water quality will be conducted at this site every year and a
Targeted Watershed Assessment once every two years.

C-7

Blackwood
Creek

Indicator of the water quality of Blackwood Creek before it enters Oothkalooga Creek within the
Calhoun sewer service area. Water quality will be conducted at this site every year and a Targeted
Watershed Assessment once every two years.

Oothkalooga
Creek

Indicator of the water quality of Oothkalooga Creek before it flows north into the Calhoun sewer
service area. Oothkalooga Creek is currently on the 303d list due to sediment impacts to fish and
elevated fecal coliform bacteria from nonpoint source pollution. Water quality will be conducted
at this site every year and a Targeted Watershed Assessment once every two years.

Oothkalooga
Creek

Indicator of the water quality of Oothkalooga Creek as it flows out of the Calhoun Sewer Service
area before it flows into the Oostanaula River. Oothkalooga Creek is currently on the 303d list
due to sediment impacts to fish and elevated fecal coliform bacteria from nonpoint source
pollution. Water quality will be conducted at this site every year and a Targeted Watershed
Assessment once every two years.

C-6

(-84.941475
34.465132 DD)

C-8
(-84.943854
34.401622 DD)

C-9
(--84.968544
34.505439DD)

Table 10. Long-term Monitoring Sites (2 of 2)
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VI.

ANNUAL REPORTING REQUIREMENTS

Once the Watershed Protection Plan is approved by EPD, the City of Calhoun will submit to the
State the following information by June 30th of each year:
1. Annual certification of WPP implementation;
2. Electronic submittal of the long-term trend monitoring data (GA EPD’s excel spreadsheet
format); and,
3. Electronic submittal that includes:
 Long-term trend water quality monitoring data using EPD’s spreadsheet;
 Stream walk documentation (photos, field data sheets, actions taken, etc.)
 Long-term habitat and biological monitoring data (if applicable);
 Copies of all field data sheets, laboratory taxa lists, macroinvertebrate multimetric
spreadsheets and fish IBI metric calculations (if applicable); and,
 GIS coverages of the City’s jurisdictional limits, service area and subwatershed
delineations.
4. Progress Report that includes:
 Discussion of the monitoring data and results;
 Evaluation of what the data show in terms of water quality, health of the biological
communities, and trends;
 Specific actions or BMPs implemented;
 Summary of any changes and/or revisions to the Watershed Protection Plan, if
necessary.
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VII. COST ESTIMATES AND FUNDING SOURCES
The Watershed Protection Plan must have adequate financial and political support to successfully
protect watersheds within and surrounding the City of Calhoun. This section of the report
provides cost estimates for many of the recommended best management practices as well as a
description of various sources of funding that may be used to implement the City of Calhoun
Watershed Protection Plan.
A.

Program Cost Estimates

Table 11 provides a listing and preliminary budget estimate for recommended Watershed
Protection Plan BMPs over the next five years. The success of the Plan will depend on securing
funding to support various best management practices such as:













Coordination with the State to obtain regulatory approvals for program elements;
Hiring of additional staff to oversee and implement the various BMPs;
Continued technical support to assist in Program Planning and Implementation;
Implementation of a Business Education and Inspection Program;
Inspection and maintenance of the City’s storm sewer system;
Litter Removal Program;
Stormwater Management Facility (e.g., ponds) Inspection and Maintenance Program
Right-of-way acquisitions;
Construction of new publicly-owned stormwater management facilities and
infrastructure;
Retrofit of existing publicly-owned stormwater management facilities and
infrastructure structures;
Stream restoration of impacted stream segments; and/or,
Other programs and associated costs to be determined.
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ELEMENT

DESCRIPTION

COST
BASIS

COST
ESTIMATE

Sanitary Sewer System
Inspections, Operations
and Maintenance
Program

Continue inspections and maintenance
of sanitary sewer collections system

Staff and
Contract
Support

Minimum
$20,000
(annual)

Staff

$15,000
(annual)

Attend annual training sessions for City
Officials and Staff

Staff and
Contract
Support

$3,000
(annual)

Initiate regular inspections, operations,
maintenance and repair of the City’s
storm sewer system.

Staff and
Contract
Support

Minimum
$25,000
(annual)

Continue regular inspections,
operations, maintenance and repair of
the City’s sanitary sewer system.

Staff and
Contract
Support

Minimum
$25,000
(annual)

Staff and
Contract
Support

$6,000
(annual)

$3,500 to
$6,000 per
Site

$17,500 to
$30,000
(annual)

Development
Review Program
Training Program
Storm Sewer System
Inspections, Operations
and Maintenance
Program
Sanitary Sewer System
Inspections, Operations
and Maintenance
Program
Illicit Discharge
Detection and
Elimination Program

Long-Term Monitoring

Adopt Post-development ordinance,
expand site plan reviews and field
inspections of stormwater BMPs
(during and after construction)

Adopt new ordinance, initiate dry
weather outfall screening, illegal
dumping and business education and
inspection program, also coordination
with the County Environmental Health
Program
Conduct annual water quality
monitoring and bi-annual biological
monitoring studies

Storm Sewer System
Capital Improvement
Projects

Retrofit public ponds; repair and/or
replace storm sewer pipes, outfalls, etc.
as needed

Varies

As needed

Sanitary Sewer System
Capital Improvement
Projects

Repair and replace sewer lines,
manholes, pump stations, etc. as
needed.

Varies

As needed

Staff and
Contract
Technical
Support

$4,000
(annual)

Compliance Reporting

Annual Reports to GA EPD

Table 11. Preliminary Program Implementation Budget
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B.

Funding Options

This Watershed Protection Plan was developed with efficient yet effective BMP implementation
in mind. However, the efficient tools and integrated approaches proposed can reduce, but not
eliminate, the need for additional funding. In particular, funding will be needed for developing
new ordinances, ensuring proper implementation of the requirements for new development,
improving affected areas, and long-term monitoring. It is important to also consider and quantify
the ongoing operation, maintenance, inspection, staffing, and replacement costs associated with
stormwater management in general and watershed protection specifically. These costs should be
considered in developing the long-term funding needs of an effective watershed management
program.
There is no single source of funding for this program that can be relied on, and financing will
necessitate funding from several different sources. Below is a brief summary of internal and
external funding sources that have been used in the past for improved management of stormwater
runoff.


Revenue Bonds - Revenue bonding is the most common form of financing significant
capital improvements for water and wastewater utilities in Georgia. Revenue bonds
for water and wastewater system projects rely on the revenues from water sales and
wastewater services to repay the bondholders. Municipal governments are able to
raise funds at advantageous rates due to tax-exempt status of interest earnings from
municipal bonds.



General Obligation Bonds - General obligation bonds would have applicability to
capital improvements projects in the watershed protection plan. The general
resources of the community, including revenues from taxes, fines, fees, back general
obligation bonds and other sources not previously obligated. General obligation
bonds normally receive a better credit rating than revenue bonds, resulting in even
lower interest costs to the community.



Sales Tax Revenues - Georgia law permits a special sales tax to be imposed by local
referendum and to be collected in a defined area for defined uses. Some of this
revenue may be available for infrastructure improvements as part of a Watershed
Protection Plan if it is specified in the enabling referendum. However, the legal
requirements for using sales tax revenues include approval by voters through a
referendum.



Cost Sharing - A government’s cost of capital improvements may be shared with
businesses or other governmental entities that stand to gain substantial benefits from
the improvement. It is not uncommon for manufacturing enterprises to provide partial
capital funding for improvements designed to provide services to their facilities. The
City should be alert to the potential for opportunities to share costs with local
governments (e.g., county), manufacturing facilities, and developments.
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Direct Loans - Low-interest loans are available through the Georgia Environmental
Facilities Authority (GEFA) and Georgia’s State Revolving Fund (SRF). Low-interest
loans could reduce the overall cost of utility projects and also make funding capacity
available for other projects. In addition, banks sometimes lend money at favorable
rates to local governments for projects that will improve the community and its
economy. In many cases, such loans are secured by pledges of revenues—the same
method used for revenue bonds.



Grants - Grant programs can provide funding for small projects, often as
demonstration projects, economic development projects, or projects that benefit
disadvantaged neighborhoods. Various federal agencies have grants for monitoring
environmental conditions, enhancing habitat, encouraging community programs, and
other specific programs. The State of Georgia has special grants, such as the
Governor’s Emergency Grant Program and small grants from Keep Georgia
Beautiful. Eligible programs and projects include: KAB program certification; litter
prevention; waste recycling; school programs; special events; waste reduction; and
water quality.



Ad Valorem Taxes - Ad valorem taxes have provided funding for public works
projects in the past. One advantage of ad valorem taxes for citizens is that such taxes
are deductible on federal and state income taxes, whereas utility services charges are
not, and so result in lower total expenditures for property owners.



Assessments - Georgia law permits governments to place assessments on selected
parcels of property to collect funds for a particular capital project that will benefit the
identified parcels. Georgia law specifies the procedures for instituting assessments on
properties for public works projects, which requires that the benefit of the capital
improvement must be linked to those who will pay the assessment.



Stormwater Management (User Fee) Enterprise Fund (Stormwater Utility) - A
stormwater management enterprise fund is frequently considered an equitable source
of funding. Activities that could be funded by the enterprise fund include the control
of stormwater runoff, restoration of streams, water quality monitoring, etc. Property
owners would pay a fee based on the stormwater services required of the City due to
runoff from their properties as measured by the amount of impervious area they own.
Billing is typically divided into two categories: residential properties and
nonresidential properties with credits offered under certain conditions.



Enterprise Fund User Fees—A portion of the user fees collected from an established
enterprise fund, such as water and sewer fees, can be allocated to meet needs within
the Watershed Protection Plan. The interdependence of NPDES permitting for
enterprise fund facilities and the implementation of a WPP justifies such allocation.
Activities suitable for funding include inspections, O&M programs, training, longterm monitoring, and compliance reporting.
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VIII. BMP IMPLEMENTATION SCHEDULE
The City of Calhoun is committed to developing an effective watershed management program
that meets all federal and state requirements, and preserves the city’s vital water resources to
meet current and future uses. This study has indicated that the City is engaged in many activities
that will result in improved watershed health over time. Additional emphasis should also be
taken to identify and eliminate sources of problem contaminants to local streams, particularly
those identified as impaired on the State’s 303(d) list and in the 2008-09 watershed study.
Major categories of watershed protection activities include:













Identification and elimination of sources of fecal coliform bacteria, pH, low dissolved
oxygen and sediment.
Continued implementation of a comprehensive inspections, operations, and maintenance
program for the City’s sanitary sewer collections system.
Promoting more public and business education and outreach opportunities.
Adopting new ordinances to enhance the stormwater management program.
Enforcing recently adopted ordinances to detect and reduce polluted stormwater runoff.
Conducting comprehensive stormwater plan review and site inspection procedures to
ensure effective erosion and sediment control, and proper construction of stormwater
management facilities and infrastructure.
Inspection and maintenance of private and public stormwater management facilities and
infrastructure.
Training staff and responsible officials about the importance of ensuring all municipal
facilities and operations incorporate pollution prevention best management practices.
Design and implementation of an effective industrial facilities education and inspection
program.
Long-term monitoring to monitor effectiveness and adjust BMPs, as needed.
Design and construction of structural storm and sanitary sewer system improvements, as
needed.
Establishment of a stream restoration and pond retrofit program, as needed.

The majority of the activities listed above are currently being implemented to varying degrees by
City staff and representatives. Additional efforts will be made in the next year and beyond to
focus on identifying and eliminating problem pollutants (e.g. fecal coliform) to local streams and
obtaining additional information on the health of the biological communities, as well as
continuation of the City’s collection system management, operations and maintenance (CMOM)
and design/implementation of the City’s stormwater management program. A dedicated funding
source(s) will also need to be identified to ensure long-term implementation of the City of
Calhoun Watershed Protection Plan and annual reporting to EPD.
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