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INTRODUCTION

This document was prepared by Pond and Company for the City of Hampton (City) and comprises the
2020 Watershed Protection Plan (WPP) Annual Progress Report covering the timeframe from January 1,
2019 through December 31, 2019.

To promote the goals of restoring and protecting Georgia’s water resources, the Georgia Environmental
Protection Division (GAEPD) requires an entity (or permittee) holding a permit for a new water pollution
control plant (WPCP), expansion of an existing WPCP, or WPCP that operates at 1 million gallons per day
(MGD) or greater to participate in the state’s Watershed Planning and Monitoring Program (WPMP). In
2009, the City completed the construction of a new WPCP to meet the needs of the City’s growing
population. The City's former WPCP capacity was 0.5 MGD; the new Bear Creek WPCP treats a design
capacity of 1.75 MGD. As part of the initial permitting process for the expanded wastewater discharge,
GAEPD required the City to participate in the state’s WPMP. The state’s WPMP consists of a three-phased
program of implementing an approved Watershed Monitoring Plan; developing an approved Watershed
Assessment (WA); and developing and implementing an approved Watershed Protection Plan (WPP) that
outlines strategies to be used to protect water quality, as well as the steps necessary to improve and
ultimately meet water quality standards.

The City was initially notified of the requirement to meet the state’s WPMP obligations of developing a
WA and WPP as part of the permitting process for expanding the wastewater discharge of the City’s Bear
Creek WPCP (NPDES Permit No. GA0020320). As such, the City initiated their WA in October 2003, , in
concurrence with seeking permission to expand the discharge of the City’s Bear Creek WPCP. This means
that the City was one of the first municipalities to participate in the state’s WPMP, even before the
publication of GAEPD's 2005 Watershed Assessment and Protection Plan Guidance documents.

The following activities were performed by the City of Hampton in complying with the stated
requirements:

e Phase | - Watershed Monitoring Plan:

The City’s Watershed Monitoring Plan was implemented in 2003. Sampling consisted of collection
and analysis of water quality parameters and biological monitoring, including habitat assessment
and collection of fish and benthic macroinvertebrate specimens, conducted by the biological staff
of Georgia Perimeter College. The studies focused on verifying baseline conditions in the
subbasins within the City’s sewer service area. There was a total of six (6) monitoring sites used:
three (3) sites were located on tributaries to the Towaliga River; one (1) on Thompson Creek; and
two (2) on Bear Creek.

e Phase Il - Watershed Assessment (WA):

Based on the aforementioned sources of water quality and biological assessment data, the City
submitted a WA to the GAEPD in December 2004 which was subsequently approved by the
Agency. The assessment was conducted to determine the current condition of streams and
tributaries within the service area, to assess the size and effects of various pollution sources, and
to evaluate options for improving and protecting water quality.

Page 2 of 33



CITY OF HAMPTON
2020 ANNUAL PROGRESS REPORT June 25, 2020

The WA included:

o A characterization of streams in the service area, including an overview of existing
conditions and potential pollution source identification;

o An assessment of stream water quality in the service area, including a historical data
search and a current data assessment with reference to previous monitoring results
and observations;

o An assessment of stream segments listed by the state of Georgia as having impaired
water quality; and

o A discussion of the potential effects of land use and future growth on water quality
in the service area.

e Phase Ill - Watershed Protection Plan (WPP):

The City’s WPP was submitted to GAEPD in October 2009, and subsequently approved by the
Agency. This triggered initiation of the City’s long-term monitoring plan (LTMP). The WPP
describes the watershed protection strategies and steps necessary to improve and meet water
quality standards. The City’s WPP is organized into the following sections, in accordance with
GAEPD’s March 2005 Watershed Assessment and Protection Plan Guidance; Phase Il Watershed
Protection Plans:

l. Legal Authority

Il. Funding

Il Identification of Pollutant Sources

V. Best Management Practices (BMPs)

V. Management Measures for 303(d) Listed Stream Segment(s)
VI. Management Measures for Water Supply Watersheds

VII. Schedule for Implementation

VIIL. Long—Term Monitoring Plan (LTMP)

IX. Reporting Requirements

The ultimate goal of the state’s WPMP (Watershed Monitoring Program, WA, and WPP) is to
provide the City with a technically sound and defensible basis for making informed watershed
protection decisions within their sewer service area. To ensure the WPP is being properly
implemented, the City of Hampton is required to submit an Annual Progress Report by June 30t
of each year for the activities conducted during the previous year.
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The following information is to be provided in the WPP Annual Progress Report:

Annual Certification of WPP Implementation

Certification of WPP implementation is prepared each year and submitted to GAEPD by June 30th. The
report summarizes all the data collected during the previous year and provides discussion concerning the
observed results. In addition, it includes both hard copy and electronic versions of the water quality data,
and biological data, if appropriate, for use by GAEPD.

Electronic Submittal of Long-Term Trend Monitoring Data

Water quality and bioassessment data is submitted annually in electronic form on compact disk(CD) or
flash drive using GAEPD’s Microsoft Excel templates and other submittal guidance, as provided on their
website.

Annual Progress Report (per EPD’s October 2015 Guidance Document)

Summary of Best Management Practices

The City submits an Annual Progress Report by June 30th outlining any specific actions or BMPs that were
implemented during the previous calendar year, continuous BMPs, and BMPs occurring as a result of other
programs. The report also discusses the effectiveness of existing BMPs with regard to observed
monitoring results including recommendations for future improvements.

Water Quality and Biological Monitoring

In the Annual Progress Report the City provides a summary of the current water quality and biological
monitoring programs, results from the previous calendar year, and any observed trends in comparison
with previous years’ observations.

Summary of Changes in the WPP

The WPP is a living document and may be modified based on changing conditions in concurrence with the
assigned GAEPD reviewer. It may also be necessary to make temporary, contemporaneous changes or
modifications to the WPP due to funding availability, scheduling conflicts, or climatic conditions. Any
modifications or variances from the approved WPP are summarized in the Annual Progress Report.

The following information is provided by the City of Hampton to meet the 2020 Annual Progress Report
requirements covering WPP activities conducted during the 2019 calendar year.
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ANNUAL CERTIFICATION OF WPP IMPLEMENTATION

| certify, under penalty of law, that the approved Watershed Protection Plan for the City of Hampton is
being implemented. | am aware that there are significant penalties for submitting false information.
including the possibility of fine and imprisonment for knowing violations. This certification is made for the
period of January 1, 2019 through December 31, 2019.

Certified correct this 25th day of June, 2020;

v (L

Title: (/7)—7/’ ,%yﬂ)ﬂj(‘f/-?

(Signature)
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ELECTRONIC SUBMITTALS

Electronic versions of the available water quality data collected for the reporting period are submitted
on the enclosed flash drive using the newly revised GAEPD Excel formats provided on GAEPD’s website.
Tabulated data are appended, as needed, for the supporting discussion regarding observed results of
monitoring activities. The data available for submittal with this annual report includes water quality
sampling results and the results of biological assessments that were completed in 2019.

The 2019 water quality sampling results consist of two (2) dry weather events conducted in April and
October 2019 and one (1) wet weather event conducted in July 2019; and two (2) series of
bacteriological sampling events to obtain 4-day geometric means conducted in April/May and
September/October 2019. The City’s 2019 water quality sampling results are provided in Appendix A.
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SUMMARY OF BEST MANAGEMENT PRACTICES

In accordance with the approved WPP’s implementation schedule and updates provided in previous years’
Annual Progress Reports, the City planned to implement the following activities as Best Management
Practices (BMPs) on an annual basis, including 2019:

Annual WPP Activities

Compliance with Land Disturbance Act;

One (1) stakeholder meeting;

One (1) weekend workshop;

Continuous education;

One (1) brochure mailed;

Septic tank surveys by County Health Department;

Illicit discharge detection and elimination program (inspect 30 outfalls per year);
Implement municipal separate storm sewer systems (MS4) ordinance; and
Conduct long-term chemical water quality monitoring in local streams.

WooONULAEWNR

Newly Implemented BMPs

There were no newly implemented BMPs or activities scheduled for 2019.

Continuous BMPs

The City completed all of the approved long-term monitoring activities for calendar year 2019. They also
continued implementing the following annual activities/BMPs established during previous years.

1. Compliance with Land Disturbance Act - In 2011, the City became an Issuing Agent under the Land
Disturbance Act. The City now issues the land disturbance permits for eligible construction
activities and performs routine inspection and enforcement actions. The application for this
permit is on the City's website. The City is a Local Issuing Authority (LIA) and attends monthly
meetings with Georgia Soil Water Conservation Commission to report on land disturbance
activities and enforcement of BMP’s.

2. One (1) stakeholder meeting - The City conducts stakeholder meetings for every significant
development project for developers, City Council, and concerned citizens. The City staff also
routinely meets with stakeholders as part of the land disturbance permit process. The City
requires pre-construction meeting prior to issuance of LDP. The pre-construction meeting
includes a review of the soil erosion and sedimentation control plan, street cross sections and
profiles, construction specifications, procedures for inspections and testing, stormwater drainage
and detention facilities, water/sewer service, and any other matters concerning the development.
The applicant provides a list of names, telephone numbers, addresses and business license
numbers of all contractors and subcontractors employed on a job.

3. One (1) brochure mailed — Stormwater informational notices or tips are periodically placed on
brochures and sent to all citizens with City utilities. Additionally, stormwater notices and tips can
be found within City issued newsletters and the City’s Facebook posts at various times throughout
the year.
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4. Septic tank surveys by County Health Department — Septic tank surveys are routinely conducted
by the Henry County Health Department. As such, any septic tank within the City limits that fails
inspection is required by City ordinance to connect to the City sewer system. Furthermore, the
City requires all new development, within a two-mile radius of gravity sewer, to connect to the
City sewer system.

5. lllicit discharge detection and elimination (IDDD) program — The City routinely inspects 30 outfalls
each year in accordance with their active IDDE program procedures. Copies of the screening form
are located in the City Utility’s Department files. The outfall inspections for 2019 were performed
in conjunction with the City’s 2019 MS4 Annual monitoring and report requirements performed
by Whitley Engineering.

6. Implement municipal separate storm sewer systems (MS4) ordinance—The City operates a MS4
program under state general NPDES Stormwater Permit No. GAG610000. In compliance with
permit requirements, annual BMP reports are submitted to GAEPD in February of each year for
the previous calendar year activities. The City’s 2019 MS4 Annual monitoring and report was
performed by Whitley Engineering.

7. Conduct long-term chemical water quality monitoring in local streams — Long-term water quality
monitoring was conducted in local stream basins and are discussed in the following sections. This
testing is completed in-house by the City’s WWTP operator.

BMPs Supporting Other Programs

The City is responsible for a number of overlapping permits and programs which require implementation
of complementary BMPs including but not limited to several NPDES permits, a Phase Il MS4 program,
MNGWPD requirements. and other relevant programs. Thus, many of the aforementioned BMPs have
been in place since the initiation of the WPP activities and will continue into the future. Additional relevant
BMPs may be implemented as part of the MS4 program the City operates under Georgia NPDES Permit
No. GAG610000 and will be addressed as they occur in future annual reports.

Effectiveness of Existing BMPs

Overall, all monitoring locations continue to exhibit elevated bacteriological concentrations exceeding
state standards, which is consistent with bacteriological issues identified in the City’s WA. Additionally,
dissolved oxygen (DO) observations continue to violate state standards at one site (BR-6). In previous
years there have been dissolved oxygen (DO) violations at both BR-6 and TC-1, however, this year’s DO
levels at TC-1 have been tested to be compliant with state guideline. During the 2019 monitoring period,
one (1) monitoring site (BR-6) , experienced dissolved metal concentrations for zinc (Zn) but all
concentrations were well below EPD’s acute and chronic criteria. As with last years report, copper (Cu)
continues to be within the state limits for freshwater streams at all monitoring locations.

The 2019 water quality observations indicate that the relative concentrations continue near previous
baseline levels with little noticeable trending. Therefore, it is concluded the BMPs appear to be effective
in maintaining relatively stable conditions throughout the service area watersheds.
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WATER QUALITY AND BIOLOGICAL MONITORING

Monitoring Site Information

In accordance with the approved WPP, previous Annual Progress Reports, and modifications to the
LTMP, the long-term monitoring requirements during the 2019 calendar year consisted of water quality
monitoring for two (2) dry and one (1) wet weather events and bacteriological monitoring for two (2) 4-
day events. The dry weather water quality sampling events occurred in April and October 2019; the wet
weather water quality sampling event occurred in July 2019; and the two (2) 4- day series bacteriological
sampling events occurred in April/May and September/October 2019, respectively.

Water quality monitoring (including bacteriological sampling) was performed at three (3) sampling
locations (BR-6, TC-1, and TW—1) in and around the City of Hampton in Henry County, Georgia in 2019.
As mentioned in previous Annual Progress Reports, the three (3) monitoring stations sampled in this
study were modified from the original WA stations in accordance with a revised LTMP approved by
GAEPD in 2015 to begin January 1, 2016, Descriptions and locations of the revised LTMP monitoring sites
are provided in Table 5-1 and Figure 5-1.

Table 5-1: City of Hampton Revised LTMP Monitoring Sites

Site ID | Site Name Coordinates Ecoregion Level IV | Monitoring Type
Upper Flint Watershed (HUC-12: 031300050105)
33°22'24"N Southern Outer Water Quality and

BR- B k
6 ear Cree 84°18'53"W Piedmont (45b) Bioassessment

Upper Ocmulgee Watershed (HUC-12: 030701031101)

TW-1 Un-named Tributary to 33°23'37"N Southern Outer Water Quality and
Towaliga River 84°15'43"W Piedmont (45b) Bioassessment
33°21'59"N Southern Outer Water Quality and

Tl Thompson Creek 84°16'36"W Piedmont (45b) Bioassessment
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Figure 5-1: City of Hampton Revised LTMP Monitoring Site Locations
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Summary of Water Quality Monitoring

In accordance with the approved LTMP and the previous Annual Progress Reports, City staff conducted
annual water quality sampling April 2019 through October 2019. Three (3) sampling events were
conducted in 2019 at each of the three (3) monitoring locations; two (2) sampling events were dry weather
conditions and one (1) was wet. The wet event was defined as 0.2 inches of rain with dry conditions (< 0.1
inches of rain) for 72 hours prior. The dry weather water quality sampling events occurred in April and
October 2019 and the wet weather water quality sampling event occurred in July 2019. Additionally,
annual bacteriological monitoring was conducted for two (2) 4-day events in April/May and
September/October 2019.

Water quality samples from all three (3) study sites were analyzed in GaEPD-approved laboratories
(Hampton and PACE Analytical Lab) for the following parameters: chemical oxygen demand (COD),
biochemical oxygen demand 5-day (BODs), total suspended solids (TSS), total dissolved solids (TDS),
hardness. total phosphorus and ortho-phosphate, total Kjeldahl nitrogen (TKN), ammonia, nitrate-nitrite,
and total dissolved metals (Ca, Cd, Cu, Mg, Pb, and Zn). In addition to the water chemistry sampling, 4-
day fecal coliform and Escherichia coli E. co/J sampling events were conducted during two (2) periods at
all three (3) sampling sites. All analyses followed approved test procedures set forth in 40 CFR Part 136.

In situ measurements, parameters measured in the field during sampling events, included water
temperature, pH, turbidity, dissolved oxygen (DO), and specific conductance.

The following discussion describes the importance and interpretation of these parameters, including a
description of whether or not each parameter was observed at a level of concern. The complete 2019
water quality dataset for the City is provided in Appendix A of this report.

For additional discussion of observed results, a table is provided in Appendix B outlining the specific
analytical parameters, guidelines, screening values, methods, and detection limits. Existing state
standards are provided in bold type; for parameters without standards, a brief literature search was
conducted to find some appropriate screening values. These consist of Bear Creek WPCP NPDES discharge
limits specified for the 2019 calendar year and relevant regional United States Environmental Protection
Agency (USEPA) guidance and studies, as footnoted. No screening values were identified for hardness,
calcium, and magnesium.

In Situ Measurements

Temperature

Human activity has affected the temperature of rivers and streams in many ways. One of the most
significant mechanisms that increase water temperature is thermal pollution. Industries, such as nuclear
power plants, may cause thermal impacts by discharging water used to cool machinery. Thermal impacts
may also come from stormwater running off warmed urban surfaces, such as streets, sidewalks, and
parking lots. The temperature of streams and rivers is also affected by the loss of riparian buffers, e.g.,
trees that provide shade, thereby exposing the water to more direct sunlight.
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Soil erosion can also contribute to warmer water temperature. Many types of activities, including the
removal of streamside vegetation, overgrazing, poor farm practices, and construction, can cause soil
erosion. Soil erosion raises water temperatures because it increases the number of suspended solids
carried by the river, making the water cloudy or turbid. Cloudy water absorbs the sun’s rays, causing water
temperature to rise.

Changes in water temperature can have a profound effect on stream ecosystems. As water temperatures
rise, the rate of photosynthesis and plant growth also increases. The additional plant mass eventually dies
and is decomposed by bacteria that consume oxygen. Therefore, as temperature and the rate of
photosynthesis increases, so does the need for oxygen in the water (biochemical oxygen demand or BOD).
The metabolic rate of organisms also rises with increasing water temperature, resulting in even greater
oxygen demand. The life cycles of aquatic insects tend to speed up in warm water. Animals that feed on
these insects can be negatively affected, particularly birds that depend on insects emerging at critical time
periods during their migratory flights.

Most aquatic organisms have adapted to survive within a range of water temperatures. Some organisms,
such as trout and stonefly nymphs, prefer cooler water while others thrive under warmer conditions, e.g.,
carp and dragonfly nymphs. As the temperature of a stream or river increases, the warm water organisms
will replace the cool water species. Few organisms can tolerate extremes of heat or cold. Temperature
also affects the sensitivity of aquatic life to toxic wastes, parasites, and disease. For example, thermal
pollution may cause fish to become more vulnerable to disease, either due to the stress from rising water
temperatures or the resulting decrease in dissolved oxygen.

Georgia Water Use Classifications and In-stream Water Quality Standards for designated uses require that
discharge to a stream cannot produce a temperature change of more than 5° F from the ambient water
temperature with a maximum water temperature not to exceed 90° F (32° C).

All 2019 sampling results for water temperature were in compliance with the state standard for water
temperature and did not exceed 90° F (32° C).

Dissolved Oxygen

Dissolved Oxygen (DO) is essential for the maintenance of healthy streams and rivers. The primary source
of DO in water comes from the atmosphere through physical mixing at the air-water interface. Algae and
rooted aquatic plants also release oxygen into streams and lakes through photosynthesis. Most aquatic
plants and animals need oxygen to survive. Waters with consistently high levels of DO are generally
considered healthy and stable ecosystems capable of supporting many different species of aquatic
organisms.

Levels of DO in aquatic ecosystems vary significantly depending on several factors. Physical influences
such as volume of discharge and water temperature directly affect oxygen concentration with levels
increasing with increased mixing rates as well as decreasing temperature. During dry periods, e.g. in the
summer, flow may be reduced and air and water temperatures are often higher. Both factors tend to
reduce DO levels. In the spring, wet weather increases flow resulting in greater mixing and dissolution of
atmospheric oxygen. Large daily fluctuations in DO are also characteristic of bodies of water with
extensive plant growth. Levels rise in the morning through the afternoon as a result of photosynthesis,
reaching a peak in late afternoon. Photosynthesis stops at night, but plants and animals continue to
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respire and consume oxygen. As a result, DO levels fall to a low point just before dawn. This phenomenon
is more common in lakes and impounded rivers, than in fast flowing streams.

The main factor contributing to significant changes in DO concentrations is the build-up of organic wastes,
including leaves, feces, etc. Organic waste can enter rivers in many ways, such as in sewage, urban and
agricultural runoff, orin the discharge of animal feeding operations and other industrial sources. A primary
component of urban and agricultural runoff is fertilizers that stimulate the growth of algae and other
aquatic plants. As plants die, aerobic bacteria consume oxygen in the process of decomposition. Many
other kinds of bacteria also consume oxygen while decomposing sewage and other organic material in the
river.

Depletions in DO concentration cause major shifts in the kinds of aquatic organisms found in water bodies.
Species that cannot tolerate low oxygen levels — mayfly and stonefly nymphs, caddis fly and beetle larvae,
bass and trout — will be replaced by fewer kinds of pollution tolerant organisms, such as worms and fly
larva, carp and catfish. Nuisance algae and anaerobic organisms may also become abundant in waters
with low levels of DO. DO levels below 4.0 milligrams per liter (mg/L) are generally considered an indicator
of poor water quality.

The state of Georgia criteria lists a minimum level of DO that should not fall below 4.0 mg/L for single
measurement for streams other than trout streams.

The 2019 in situ results for DO showed concentrations were below 4.0 mg/L for two (2) sampling
occurrences at site BR-6. Site BR-6 continues to experience DO levels below the state standard for single
measurements (4.0 mg/L). Site TC-1’s DO levels have been consistently acceptable (above 4.0 mg/L)
throughout all bacteriological 4-day events in 2019. In 2018, DO concentrations at TC-1 were below 4.0
mg/L for two (2) sampling occurrences, so site TC-1 shows slight improvement over last year.

Low DO concentrations could indicate a build-up of organic wastes entering the water systems potentially
in the form of sewage, urban/agricultural runoff, or the discharge of other industrial sources.

Specific Conductance

Specific conductance (temperature corrected conductivity) is a numerical expression of water’s ability to
conduct an electrical current. It is typically measured in microSiemens per centimeter (uS/cm). Values of
high specific conductance reflect the presence of high concentrations of total dissolved solids or
potentially dissolved metals. Specific conductance is generally a good indirect measure of the
concentration of salinity and TDS and can be used as an indicator of water pollution. Wenner, Ruhlman,
and Eggert (2003) investigated specific conductance levels in Piedmont streams in Georgia and found that
minimally impacted streams in this area had specific conductance values around 50 puS/cm. The USEPA
(2007), EPA 841-B-97-003, report specific conductance values of inland freshwater streams supporting
good mixed fisheries range from 150 to 500 pS/cm.

Specific conductance levels for water quality samples in 2019 ranged between 52.1 and 106.8 uS/cm for
all sites. All conductivity measurements were below 150 puS/cm.
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Nutrients and Other Non-Bacteriological Parameters

Cultural eutrophication, the human-caused enrichment of water with nutrients (phosphorus and/or
nitrogen), is the primary cause of most eutrophication today. Natural eutrophication also takes place
today but is insignificant by comparison. For example, forest fires are natural events that cause
eutrophication. Lakes that receive no inputs of nutrients from human activities age very slowly.

Phosphorus (Total Phosphorus and Orthophosphate)

Phosphorus (P) is an essential element for life. It is a plant nutrient needed for growth, and a fundamental
element in the metabolic reactions of plants and animals. Phosphorus oxidizes very readily and occurs in
the earth’s rocks principally as orthophosphate (P0¢-*). Inorganic phosphates (e.g., HzP04-, HP04-*and
P04-') are the most abundant form of phosphorus and are rapidly taken up by algae and larger aquatic
plants for nutritional needs. Organic phosphate is a part of living plants and animals, their by-products,
and their remains. Plant growth is usually limited by the amount of phosphorus available. In most waters,
phosphorus functions as the growth limiting factor because it is usually present in very low
concentrations. Because algae only require small amounts of this nutrient to live, excess phosphorus
causes extensive algal growth called “blooms". Algal blooms are a classic symptom of cultural
eutrophication.

Phosphorus comes from several sources, including, human wastes, animal wastes, industrial wastes,
fertilizers, and human disturbance of the land and its vegetation. Sewage from wastewater treatment
plants and septic systems are major sources of phosphorus in many aquatic ecosystems. According to the
EPA, sewage effluent should not contain phosphorus at levels greater than 1.0 mg/L, but outdated
wastewater treatment plants often fail to meet this standard. Also, some types of industrial wastes
interfere with the removal of phosphorus during the wastewater treatment process. Storm sewers
sometimes carry flow from leaking sanitary sewer connections. Sewage from these leaks can be carried
into waterways from rainfall. Phosphorus from animal wastes sometimes finds its way into rivers and lakes
in the runoff from animal feeding operations. Soil erosion from agricultural and construction activities is
also a primary contributor of phosphorus to many water bodies. Fertilizers used for crops, lawns and home
gardens usually contain phosphorus, and when used in excess, the nutrient usually ends up in streams,
rivers, and lakes. Draining swamps and marshes for farmlands, housing, commercial. and/or industrial
parks releases nutrients like phosphorus that have remained dormant in years of accumulated organic
deposits. In addition, drained wetlands no longer function as filters of silt and phosphorus, allowing more
runoff (and phosphorus) to enter waterways.

Shallow lakes and impounded river reaches, where the water is shallow and slow moving, are the most
vulnerable to the effects of cultural eutrophication. As mentioned previously, phosphorus stimulates the
growth of algae and rooted vegetation, the latter that takes up phosphorus previously locked in bottom
sediments and releases it to water, causing further eutrophication. As eutrophication increases,
swimming and boating may become impossible. Eventually, the entire lake or river stretch may fill with
aquatic vegetation. The advanced stages of cultural eutrophication can produce anaerobic conditions in
which oxygen in the water is completely depleted. These conditions occur near the bottom of a lake or
impounded river stretch, and produce gases like hydrogen sulfide, unmistakable for its “rotten egg" smell.

It is important to evaluate both the total phosphorus (TP) as well as ortho—phosphate results to
determine if phosphorous is a concern in any watershed. Ortho-phosphate is that portion of the total
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phosphorus measurement that promotes eutrophication. If ortho-phosphate is present in excess of the
0.1 mg/L threshold, it is likely that excessive nutrient input is occurring and causing impact to the stream
ecosystem. If the concentration of ortho-phosphate is low, then phosphorus is not a concern regardless
of measurements of TP exceed recommended thresholds. The state of Georgia does not have a standard
for TP or ortho-phosphate, however, EPA Region 4 contends that aquatic resources that measure above
0.1 mg/L for TP or ortho-phosphate may be at risk from cultural eutrophication.

No TP or ortho-phosphate concentrations were observed to exceed the 0.1 mg/L threshold in any of the
2019 data samples.

Nitrogen (Ammonia, Nitrate-Nitrite, and Total Kjeldahl Nitrogen)

Nitrogen is an element needed by all living plants and animals to make protein. In aquatic ecosystems,
nitrogen is present in many forms. Nitrogen is a much more abundant nutrient than phosphorus in nature.
It is more commonly found in its molecular form (N2), which makes up 79% of the air we breathe. This
form is useless for most aquatic plant growth. Blue—green algae, the primary algae of algal blooms, are
able to use N2, and convert it into other forms of nitrogen, specifically: ammonia (NH3) and nitrate (NO3),
that plants can take up through their roots and use for growth.

Animals obtain the nitrogen they need by either eating aquatic plants or eating other aquatic organisms
that feed upon the plants. As aquatic plants and animals die, bacteria break down large protein molecules
into ammonia. Excretions of aquatic organisms are very rich in ammonia, although the amount of nitrogen
they add to waters is usually small. Duck and geese, however, contribute a heavy load of nitrogen (from
excrement) in areas where they are plentiful.

Ammonia is extremely toxic to fish populations even at low levels and can cause various problems
including, a reduction in hatching success, reduction in growth rate and morphological development, and
pathologic changes in tissues of gills, livers, and kidneys. Ammonia is rapidly oxidized by other bacteria to
form nitrites (NO2) and nitrates (NO3).

Nitrate is the most common form of nitrogen found in water. There are also bacteria that can transform
nitrates into free molecular nitrogen (N2). The nitrogen cycle begins again if this free molecular nitrogen
is converted by blue-green algae into ammonia and nitrates. Because nitrogen, in the form of ammonia
and nitrates, acts as a plant nutrient, it also causes eutrophication. As described in the previous section
on phosphorus, eutrophication promotes plant growth and decay, which in turn increases biological
oxygen demand. However, nitrogen, unlike phosphorus, rarely limits plant growth, so plants are not as
sensitive to increases in ammonia and nitrate levels.

Sewage is the main source of nitrates added by humans to rivers. Sewage enters waterways in
inadequately treated wastewater from sewage treatment plants, in the effluent from leaking sanitary
sewer connections, and from poorly functioning septic systems. Septic systems, more common in rural
areas, generally treat waste from a single household. If these systems are located too close to the water
table or if the systems are not emptied periodically, nutrients and bacteria can get into the drinking water
supply from a nearby well or can travel through the ground or through surface runoff to nearby streams
and lakes. Although it is not toxic itself, water containing high nitrate levels can cause a serious condition
called methemoglobinemia, if used to make infant milk formula. This condition prevents the baby’s blood
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from carrying oxygen; hence the nickname “blue baby" syndrome. Therefore, a drinking water standard
exists for both nitrates and nitrites.

Two other important sources of nitrates in water are fertilizers and runoff from cattle feedlots, dairies,
and barnyards. High nitrate levels have been found in groundwater beneath croplands due to excessive
fertilizer use, especially in heavily irrigated areas with sandy soils. Stormwater runoff can carry nitrate—
containing fertilizers from farms and lawns into waterways. Similarly, places where animals are
concentrated, such as feedlots and dairies, produce large amounts of waste rich in ammonia and nitrates.
If not properly contained and treated, bacteria and nutrients can seep into groundwater or be transported
to surface waters. As discussed previously, eutrophication can limit organism diversity, recreational
opportunities, and property values.

Typically, concentrations of total nitrate (NO3) above 10.0 mg/L, nitrite (NO2) above 0.1 mg/L, ammonia
(NH3) above 2.0 mg/L, and total Kjeldahl nitrogen (TKN — a measure of both the ammonia and organic
forms of nitrogen) above 2.0 mg/L are a concern and suggest that actions should be taken to identify
sources and limit inputs of nitrogen in the ecosystem of concern.

Nitrate-Nitrite [[NO3) - (NO2)] levels ranged from 0.072 to 0.46 mg/L. There were no recordings above 2.0
mg/L for ammonia (NH3) in 2019. Four TKN concentrations were recorded above the detection limits (<0.4
mg/L), with values ranging from 0.48 mg/L to 0.71 mg/L. Three of these TKN concentrations that exceeded
the detection limit were found during the wet weather sampling event. Although above the detection
limit, all the TKN concentrations are well below the 2.0 mg/L concentration of concern. This data continues
to indicate nitrogen does not appear to be a major problem in the City of Hampton’s watershed.

Biochemical Oxygen Demand (BOD)

BODS is a 5-day measure of substances in the water which are consumed by biological processes requiring
oxygen depletion in the water column. BOD5 discharge limitations are included in all wastewater
treatment plant permits and are contemporarily around a monthly average of 10.0 mg/L. Water quality
in aquatic ecosystems are generally considered healthy when BODs concentrations do not exceed 5.0
mg/L.

The BODS levels in the streams remained well below typical NPDES permit levels for all sites during 2019.
No exceedances of the BODS5 screening value of 5.0 mg/L were observed.

Chemical Oxygen Demand (COD)

COD is a chemical measure of the amount of organic substances in water oxidized by all processes and
includes non-biodegradable and recalcitrant compounds, which are not detected by the test for BOD. COD
is not currently a typical regulated parameter.

COD levels were low for all sites, less than 50 mg/L, during dry and wet sampling events in 2019. The
highest COD level observed in 2019 occurred at site TC-1 during the wet weather sampling and was 14.50
mg/L.
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pH

Water (H20) contains both hydrogen (H+) ions and hydroxyl (OH-) ions. pH measures the H+ ion
concentration of liquids and substances, with resulting values reported on an exponential logarithmic
scale from 0 to 14 standard units (s.u.). Pure deionized water contains equal numbers of H+ and OH- and
has a neutral pH of 7 s.u. If a water sample has more H+ than OH- ions, it is considered acidic and has a
pH of less than 7 s.u. If a sample contains more OH- than H+ ions, it is considered basic with a pH greater
than 7 s.u. It is important to note that for every one—unit change on the pH scale, there is approximately
a ten-fold change in how acidic or basic the sample.

Changes in the pH value of water are important to many organisms as they have adapted to life in water
of a specific pH and may die if it changes even slightly. This has occurred to brook trout in some streams
in the Northeast. Impacts to biological communities are observed in streams that receive acid rain and
acid snow melts in the spring. Immature stages of aquatic insects and young fish are extremely sensitive
to pH values at or below 5.0 s.u. Very acidic waters can also cause heavy metals, such as lead, copper, and
aluminum, to be released into the water. Heavy metals accumulate in the gills of fish or cause deformities
in young fish, reducing their chance of survival. At extremely high or low pH values (e.g., 9.6 or 4.5 s.u.)
the water becomes unsuitable for most organisms. Georgia Water Use Classifications and In-stream Water
Quality Standards for all designated uses require that pH levels remain between 6.0 and 8.5 s.u.

Levels of pH were near neutral (6.6-7.1 s.u.) and between the state standard of 6.0 and 8.5 s.u. for all
sampling sites in 2019.

Hardness

Hardness is a measure of multivalent cations, assumed as primarily calcium and magnesium, in the water
sample. Hardness is most typically estimated by determining the amounts of calcium and magnesium
present in the stream sample, converting to their equivalent weights of calcium carbonate, summing
them, and taking the result as hardness reported as concentrations of calcium carbonate (CaCO3).

The problems hard water presents to water supply systems are well known. Hard water produces a sticky,
gummy deposit called “soap curd" as it reacts with detergents. Most people are familiar with this
phenomenon if they shower with hard water. Most groundwater is hard and has to be treated if used as
a water supply source. Another problem is the scaling hard water produces, after being heated, in water
supply pipes. Calcium carbonate and magnesium hydroxide readily precipitate out of solution forming a
rocklike scale that clogs and reduces the useable life of water supply pipe systems.

The effect of hardness on surface water quality is less severe and there is currently no federal and state
standard to evaluate the absolute measurement in aquatic systems. Aquatic organisms can live in varying
degrees of soft or hard water. For example, organisms with shells, such as crayfish, prefer harder water
as it produces a tougher shell. Other organisms can prefer softer water depending on the environment to
which they have adapted. What is more important is the introduction of extremes to the normal water
environment. For example, if soft water is the normal environment, the addition of extremely hard water
to that environment could have a deleterious effect on many of the aquatic organisms, and vice—versa.

Hardness of less than 60.0 mg/L, is generally very low, indicating extremely soft water. All samples
evaluated had average hardness levels of around 8.6 to 20.7 mg/L, indicating extremely soft water.
However, water hardness tends to be relatively soft in Georgia streams compared to the U.S. average of
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around 100 mg/L of CaCO3. The 2019 monitoring results for hardness are consistent with the historic
baseline.

Sediment Load

The nature of suspended solids varies depending upon the source of the material, ranging from clay, silt,
and plankton, to industrial wastes and sewage. High turbidity may be caused by soil erosion, waste
discharge, urban runoff, abundant bottom feeders (such as carp) that stir up sediments, or algal growth.
The presence of suspended solids may cause color changes in water, from nearly white to red—brown or
green from algal blooms.

At higher levels of turbidity, water loses its ability to support a diversity of aquatic organisms. Murkier
waters become warmer as suspended particles absorb-heat from sunlight, causing oxygen levels to fall.
Photosynthesis decreases because less light penetrates the water causing further decreases in oxygen
content. The combination of warmer water, less light, and oxygen depletion makes it impossible for some
forms of aquatic life to survive.

Suspended solids affect aquatic life in other ways. Suspended solids can clog fish gills, reduce growth rates,
decrease resistance to disease, and prevent egg and larvae development. Particles of silt, clay and organic
materials settle to the bottom, especially in slower moving rivers and streams. These settled particles
could smother the eggs of fish and aquatic insects, as well as suffocate newly hatched insect larvae.
Material that settles into spaces between rocks makes these microhabitats unsuitable for mayfly nymphs,
stonefly nymphs, caddis fly larvae, and other aquatic insects living there.

Turbidity and total suspended solids (TSS) are measurements of the relative clarity of water - the greater
the level, the murkier the water. Sediment load can be estimated using either test. The turbidity meter is
relatively easy to use in the field but the result sometimes does not correlate well with estimates of
sediment load based on TSS. This is probably because very fine particulates (e.g., clays) remain in
suspension much longer than larger particles, and so turbidity readings of samples with large amounts of
fines will cause less consistency between samples. The TSS test generally provides more consistent
measurements among samples containing the same total amount of material but of differing grain sizes,
however, the test is performed in the laboratory and so takes more time to complete.

Turbidity

Turbidity measurements are reported as nephelometric turbidity units (NTU). A Georgia Board of
Regent’s Scientific Panel recommended a 25 NTU instream limit for the protection of aquatic
communities in streams with a “fishing" classification (Kundell and Rasmussen, 1995) although,
most construction site stormwater permits require BMPs to achieve 50 NTU in runoff leaving land
disturbed areas.

Only one turbidity sample exceeded 50 NTUs during 2019. During the wet weather sampling on
7/10/2019, turbidity measured 56 NTUs at Site TC-1.

Total Suspended Solids (TSS) and Total Dissolved Solids (TDS)

There is no current state standard for total suspended solids (TSS) in Georgia. The USEPA has
recommended that TSS measurements exceeding 20 mg/L may pose some stress to aquatic
organisms. Additionally, there is not currently a state standard for total dissolved solids (TDS) in
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Georgia. However, the USEPA reports a maximum contaminate level for TDS from secondary
drinking water standards is 500 mg/L.

Only one TSS sample exceeded 20 mg/L. During the wet weather sampling on 7/10/2019, TSS
measured 27.6 mg/L at Site TC-1.

No TDS values from any monitoring sites in 2019 exceeded 500 mg/L.

Metals (Ca. Cd. Cu. Me Pb. and Zn)

Volcanic eruptions, weathering of rock and other natural processes continually introduce and cycle metals
in the environment. This geological weathering is responsible for the background levels of metals found
in rivers and lakes. Natural processes and cycles are often disrupted by human activity such as mining
(e.g., lead, silver, copper, and iron ore) and manufacturing processes that redistribute and concentrate
metals in the environment. Metals are often found in the effluent of various manufacturing processes,
including: lead and nickel in battery manufacturing, copper from the textile industry, silver in
photographic film production, and iron ore in steel production. Other point sources, like sewage effluent,
may contain elevated levels of copper, lead, zinc, and cadmium. Some of this increase has been linked to
corrosion within the wastewater collection system.

Non-point sources of pollution include both urban and rural runoff. Urban stormwater runoff carries
increased metal loadings, especially during the initial “first flush” phase of the rain event. Stormwater
carries lead deposited on streets and parking lots from car exhaust, oil and grease, zinc in motor oil and
grease, and copper worn from metal plating and brake linings. In rural areas, sediments eroding from
croplands carry cadmium, and even uranium, which are both found in some phosphate fertilizers.
Herbicides used to control weeds may also contain arsenic. In addition, metals used in products common
to our daily life, like cars, eventually end up in landfills, or their by-products can be transported via
stormwater to a nearby water body.

Many metals are essential for plant and animal growth and metabolism. Nickel, zinc, and copper are
considered essential elements. Essential trace metals, at excessive levels, become toxic to invertebrates
and fish. Often the difference between non-toxic and toxic levels is minimum. Non- essential elements,
such as cadmium, mercury, and lead, are toxic even at very low levels. Toxicity refers to the potential
harmful effects, both lethal as well as non-lethal, of a chemical upon a living organism. Potential effects
may include the inability to reproduce, behavioral changes, and/or changes in growth and development.
It is often difficult to differentiate the many interconnected effects related to toxic metals. For example,
a fish that is stressed by accumulation of metals may become physically less able to avoid predation. The
toxicity of heavy metals to aquatic organisms depends upon many factors, including the bioavailability of
metals to organisms. Organisms take up metals through ingestion of food, through adsorption onto
membranes (gills), and transport through the skin. Bioavailability, in turn, is influenced by water hardness,
pH, life cycle, and age of the organism, and water temperature. With increasing water hardness, the
toxicity of metals decreases, as they are adsorbed onto insoluble carbonate compounds. A lowering of
the pH increases the solubility of metals in solution. Below a pH of 5.5 s.u., aluminum and mercury levels
may be a threat to aquatic life. Concentrations of metals, like mercury, are often higher in older organisms.
An increase in water temperature increases metabolism and quickens the intake of metals as well. Metals
are adsorbed onto organic material and so are found concentrated in bottom sediments. Organisms that
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inhabit metal-laden sediments (e.g., Tubjfex) exhibit high levels of metals. People who eat bottom-feeding
fish like carp and catfish on a frequent basis may be at increased health risk.

The USEPA has defined acute and chronic water quality standards for many individual metals which have
generally been adopted by all states unless they chose to be more protective. For example, GAEPD has
set for freshwater ecosystems an acute maximum standard of 65 pg/L and a chronic maximum standard
of 65 pg/L for zinc, a typical metal found in Georgia’s streams. There are also acute and chronic standards
specified for many other metals, including arsenic, copper, lead. and mercury, to name a few. Acute levels
are those in which aquatic life will suffer deleterious effects after a short period of exposure, typically one
to 24 hours. Chronic levels are those in which aquatic life will suffer deleterious effects after a prolonged
exposure, typically four days.

Concentrations of cadmium, lead, and Copper were below levels of detection (0.01mg/L, 0.025 mg/L, and
0.02 mg/L respectively) in all 2019 samples. Zinc was detected in samples all three (3) times at BR-6, but
all concentrations were well below EPD’s acute and chronic criteria of 65 pg/L.

Bacteriological Parameters (Fecal Coliform and E. coli)

Fecal coliform bacteria are found in the feces of humans and other warm-blooded animals. These bacteria
can enter rivers through direct discharge from mammals and birds, from agricultural and storm runoff
carrying animal waste, and from human sewage discharged into the water. Fecal coliform bacteria by
themselves are not pathogenic. Pathogenic organisms that cause diseases and illnesses include not only
bacteria, but viruses and parasites as well. Fecal coliform bacteria occur naturally in the human digestive
tract and aid in the digestion of food. In infected individuals, pathogenic organisms are found along with
fecal coliform bacteria.

Pathogens are relatively scarce in water, making them difficult and time-consuming to monitor. Instead,
fecal coliform levels are monitored because of the correlation between fecal coliform counts and the
presence of pathogenic organisms. If an analysis indicates the presence of fecal coliform counts are higher
than 200 colony forming units(cfu) per 100 milliliters (cfu/100 mL) of stream water sampled, the potential
for pathogenic organisms to be present also exists. A person swimming in such waters has a greater
chance of getting sick from swallowing disease-causing organisms, or from pathogens entering the body
through cuts in the skin or nose, mouth, or ears. Diseases and illness such as typhoid fever, gastroenteritis,
dysentery, and ear infections can be contracted in waters with high fecal coliform counts. Cities and small
towns sometimes contribute human wastes to local rivers through their sewer systems. A sewer system
is a network of underground pipes that carry wastewater. In a separate sewer system, sanitary wastes
flow through sanitary sewers and are treated at the wastewater treatment plant. Storm sewers carry
stormwater runoff from streets and discharge untreated stormwater directly into streams and rivers.
Rainfall can wash animal wastes produced by pets, birds, squirrels, etc. from lawns, sidewalks, and streets
into streams. Rainfall can also flush fecal coliform from sanitary sewer overflows into streams. In a
combined sewer system, both sanitary wastes and storm runoff are treated at the wastewater treatment
plant.

Georgia has several sets of standards depending on the water use classification of the water body in
question. The fecal coliform standard applied to this classification is as follows: “For the months of May
through October, when water contact recreation activities are expected to occur, fecal coliform not to
exceed a geometric mean of 200 cfu per 100 mL based on at least four (4) samples collected from a given
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sampling site over a 30-day period at intervals not less than 24 hours. Should water quality and sanitary
studies show fecal coliform levels from non-human sources exceed 200 cfu per 100 mL (geometric mean)
occasionally, then the allowable geometric mean fecal coliform shall not exceed 300 cfu per 100 mL in
lakes and reservoirs and 500 cfu per 100 mL in free-flowing freshwater streams. For the months of
November through April, fecal coliform not to exceed a geometric mean of 1,000 cfu per 100 mL based
on at least four (4) samples collected from a given sampling site over a 30—day period at intervals not
less than 24 hours and not to exceed a maximum of 4,000 cfu per 100 mL for any sample."

Fecal coliform and E. coli bacteria analysis were collected for the water quality sampling event at all
three (3) study sites in 2019 (Appendix A & E). The Fecal coliform at sites BR-6 and TW-1 had a geometric
mean above 1,000 cfu/100 mL during the October sampling event. Additionally, site TW-1 exceeded the
state’s standard of 200 cfu/100 mL during the October 2019 sampling events. All sampling sites during
the April 2019 sampling event were within the State and USEPA standards for E. coli (200cfu/100ml and
126 cfu/100 mL, respectively). The fecal coliform and E. coli means are determined based off the 2019
Water Quality Report (Appendix A & E).

Page 21 of 33



CITY OF HAMPTON
2020 ANNUAL PROGRESS REPORT June 25, 2020

Summary of Macroinvertebrate Assessments

Macroinvertebrate assessments were conducted by CCR Environmental, Inc in December 2019. The
previous macroinvertebrate assessment was conducted in June and December of 2015 by CCR
Environmental, Inc and was provided in the 2016 Annual Progress Report. The following sections will
summarize the findings from the 2019 assessments and briefly discuss possible causes for changes in
trends. See Appendix D for the detailed assessment report.

Physical and Habitat

A summary of the habitat assessment scores from the 2019 assessment can be seen below (Table 9). The
ten Habitat Parameters listed below each have a scoring range from 0-20 or 0-10. The total habitat score
was used to derive an ecological condition rating as follows: optimal (166-200) - meets natural
expectations; sub-optimal (113-153) - less than desirable but satisfies expectations in most areas;
marginal (60-100) - moderate levels of degradation with severe degradation at frequent intervals in area;
poor (0-44) - substantially altered with severe degradation. The conditions of the sites have been
determined to be marginal, except for TC-1 being poor to marginal.

TABLE 9, SUMMARY OF HABITAT ASSESSMENT SCORES 1IN 2019

Habitat Parameter BR-6 TC-1 TW-1
#1 — Epifaunal Substrate/Instream Cover 3.5 4 4.5
%2 — Embeddedness 2 | 25
#3 — Velocity/Depth Combinations 16 7.5 12
w4 — Sediment Deposition 45 2 25
#5 — Channel Flow Status 11 15 8.5
it — Channel Alteration 17.5 35 16
#7 — Frequency of Ritfles 3.5 ] 2.5
#8 — Bank Stability 4 8 8.5
#9 — Bank Vegetative Protection 4 ] ]
#10 — Riparian Vegetative Zone 1% 4 12.5
Total Average Score # 58 TH.5
Condition Category Marginal h]-::z:i}lil Marginal
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Table 14 lists the historical average assessment scores and conditions. Since the previous assessment, the
habitat scores from sites BR-6 and TW-1 have increase but remained marginal; and the habitat score from
site TC-1 has decreased slightly, just enough to push thee ecological condition from “marginal” to “poor
to marginal”.

TABLE 14. COMPARISON OF HABITAT ASSESSMENT SCORES AND
CONDITION CATEGORIES BETWEEN STUDIES

Site Study Habitat Score Ecological Condition Category
2019 hiv Marginal
2016 84,5 Marginal
BR-6
2014 80.5 Marginal
2012 93.5 Marginal
2019 R Poor to Marginal
2016 63.5 Marginal
TC-1
2014 it Marginal
2012 62.5 Marginal
2019 TR.5 Marginal
2016 6.5 Marginal
TW-1
2014 ™ Marginal
2012 120.5 Suboptimal
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Particle Substrate Count
A Substrate Particle Count Field Sheet was completed at each site as part of the habitat assessment.
Substrate within a stream is an integral component to examine when determining stream structure and
function. Data were analyzed, and a percent contribution and cumulative distribution (%) was determined
using Excel® spreadsheets created by the U.S. Forest Service for analyzing pebble count data (Bunte and
Abt, 2001). The Pebble count data and results can be seen in Table 10. Each of the sites had a large amount
(76-93%) of small particles (<2 mm; sand and silt), validating observations of heavy sedimentation
occurring at the monitoring locations. This observation is in line with observations from previous

assessments.

TABLE 110, SUMMARY OF PEBELE COUNT DATA IN 2019

Kize Class | Size Ranpe fmm} BR-6 TCA TW-1
h Toral %% Cumm. | Total %50 Cumm, | Todad %6 Cumm,
SilvClay <0).062 20 20 24 24 23 23
Sand
Very Fine 0.062-0,125 20 24 23
Fine 0.125-0.25 14 4 11 a5 2 25
Medium 0.25-0.50 23 37 il 6 a0 55
Coarse 0.50-1.0 Il it 22 B 18 73
Very Coarse 1-2 ] 76 5 a3 4 77
sravel
Very Fine 24 9 55 1 04 4 81
Fine 4-6 6 a1 3 97 3 84
Fine -5 A D6 2 gq 5 b
Medium B-12 2 oR | 100 7 96
Medium 12-16 2 100 100 1 97
Coarse 16-24 100 100 2 o9
Coarse 24-32 100 100 1 100
Very Coarse 3248 100 100 100
Wery Coarse 45-64 1 (K} 1 (k0 1000
“obble
Small 64-96 1(H) 1040 100
Small O6-128 104 10 10
Large 128-192 1(H) 100 100
Large 192-256 104} 100 1 (0
Boulder
Small 256-384 100 100 ]
Stnall 384-512 1M} 100 [ Od
Medium 512-1024 100 100 100
Ly-Very Ly 1024-d096 10M) 10 100
Bedrock =496 100 100 100
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Macroinvertebrate Assessment Results
A total of six metrics were selected for assessing this sub-ecoregion: 1) Coleoptera Taxa, % Oligochaeta,
3) % Plecoptera, 4) Shredder Taxa, 5) Scraper Taxa, and 6) Swimmer Taxa. The multi-metric index scores
from the 2019 assessment along with the numeric ranking, narrative description, and stream health rating
can be seen below (Table 11). Table 15 indicates the historic multi-metric index scores. All sites continue
to have declining conditions in regard to index scores and narrative conditions. Erosion and sedimentation
continue to be identified as the primary causes of habitat degradation for the sites.

TABLE 11. SUMMARY OF MACROINVERTEBRATE MULTI-METRIC INDEX SCORES
IN 2019

Site Index Score Numeric Marrative Description | Stream Health Rating
Ranking
BR-6 28 4 Poor C
TC-1 44 3 Fair B
TW-I1 il 4 Poor C

TABLE 15 COMPARISON OF MULTI-METRIC INDEX SCORES AND
MARRATIVE DESCRIPTIONS BETWEEN STUDIES
e —

Site Study Multi-metric Index Score Marrative Description
2019 28 Poor
2016 30 Poor
BR-6
2014 3l Poor
2m2 33 Fair
2019 <4 Fair
2016 549 Good
TC-1
2014 a2 Fair
2012 50 Fair
20045 31 Poor
2016 37 Fair
TW-1
2014 39 Fair
2012 38 Fair
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Summary of Fish Assessments

Physical and Habitat
See Physical and Habitat section in Macroinvertebrate section above.

Assessment Results

The fish community was assessed using the Index of Biotic Integrity (IBI) criteria developed for fish
communities in the Piedmont Ecoregion of Georgia (GDNR, 2005b). Fish community condition ratings,
index of biotic integrity (IBl scores), ranged from “fair" to “very poor” in the 2019 assessment (Table 13).
The IBI scores are observed to follow a similar trend to the habitat assessment scores from 2019. A
comparison of IBl scores from previous assessments shows that IBl scores from sites BR-6 and TW-1 have
increased. However, the IBI from site TC-1 has decreased slightly and the integrity class has changed from
“poor” to “very poor” (Table 16).

TABLE 12, SUMMARY OF FISH DATA IN 2019

Scientific Mame Common Mame r;iﬂ::? Tolerance | BR-6 TC-1 TW-1
Catostomidae Suckers
Erimvzon ablongus creck chubsucker RES 2 9
Centrarchidae Basszes, Sunfish
Lepomis auritus redbreast sunfish M 50 14 21
L. cyanellus green sunfish GF ] |
L. pulosis warmouth CR 3 3
L. macrochines bluggill M 41 114 2
L. microfomins redear sunfish [N 13
Micrapterus salmoides largemouth bass CR 2
Cyprinidae Minnows
Hybopsis winchelli clear chub IC-5MM INT 9
Mocomis leptocephalis blughead chub GE 2 I
IV otemigrons crvsoleticas golden shiner GE 1
Notrapis amplamala longjaw minnow I1C-SMM 7
M. feeelvoiniug .\|'.-L‘JE.’|'i| shiner IC-ShM
M furipinnis vellowfin shiner IC 12 4
M. texanus weed shiner [ 4t |
Vemorilus atromaculans creck chub GE E
Ictaluridae Catfish
Amelurus nafalis yellow bullhead GE 4
A, nebulosis brown bullhead GE 2
Moty fepracanthus speckled madiom Bl 2
Percidae Perches & Darters
Percing nigrofasciata blackbanded darter Bl 9
Poecilidae Livebearers
NCambusia holbraoki eastern mosguitefish GE 17 2 15
frotal No. Fish 206 166 92
ITntaI N, Species 14 10 11

MNon-native
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TABLE 13, SUMMARY OF IBI METRIC SCORING [N 2019

BR TC-1 TW-1
METRIC - Al - - ¢ - - -
Value Score Yalue Score Yalue Score
1. # of Native Fish Species 13 3 9 3 11 5
2. # of Benthie Invertivore Species 2 3 0 1 0 1
Ga. # of Native Sunfish Species 3 3 4 5 2 5
4.. e u.I' .N:aTit-e !na&urivm'mm 3 3 ] l 3 5
I vprinid Species
I‘ # lilf Mative Round-Bodied Sucker I | 1 3 1 3
Species
Ihu. # of Sensitive Species 1 I 0 1 0 1
7. Evenness TE.1 5 514 l * l
. '!"u.UT Individuals as Lepomis 500 3 25 6 | 457 |
Species
I:J o Fll. Individuals as Insectivorous 125 3 0.6 l 13.0 l
vprinids

I]Uﬂ. Yo of |Tll'.|l'm1'l]l.IEI|‘.i as Generalist 15.5 5 1.0 5 115 3
Feeders and Herbivores
I] 1. ‘.'-.'u l_‘lfllmllz'v'i!.‘hmlﬁ as Benthic 10.2 | 18 | 174 3
Fluvial Specialists

12 # per 200 Meters 367 3 i l GR** l
13. DELTS 0.5%, 0 0.0%, ] 0.0%% 0

Taotal IBI Score

Integrity Class

Very Poor

*Less than 106 individuals collected so automatically receives a score of

because Metnc #8 score of 17

||||| L]

'.':,.,'Irlr.lunv xp-\'\_'il_"- removed from totals
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TABLE 16. COMPARISON OF IBI SCORES AND INTEGEITY CLASS RATINGS
BETWEEN STUDIES

Site Study IBI Score Integrity Class
2019 34 Fair
2006 26 Poor
BR-6
2014 24 Very Poor
2012 32 Foor
2019 24 Very Poor
2016 28 Foor
TC-1
2014 40 Fair
2012 26 Poor
2019 K} Foor
2006 26 Poor
TW-1
2014 20 Very Poor
2012 24 Very Poor

Biological Monitoring Summary

With reference to recent trends, it appears habitat scores remained continued to decline in comparison
to previous studies. Multi-metric and IBI scores varied slightly but with no discernible trending. No clear

Conclusions can be obtained from the available data.
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SUMMARY OF ANY CHANGES IN THE WPP

The format of this annual progress report has been updated to reflect the new 2015 GAEPD Guidance and
the water quality data spreadsheet has been updated to reflect the new March 2019 format.

There are no other pending changes and/or modifications to the approved WPP at this time.
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APPENDIX A

City of Hampton 2019 Water Quality Monitoring Report
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APPENDIX B

Parameter List and Screening Values

STATE GUIDELINES, ANALYTICAL METHODS, DETECTION LIMITS, AND SCREENING VALUES FOR PARAMETERS
MEASURED UNDER THE CITY OF HAMPTON’S 2019 WATERSHED PROTECTION PLAN MONITORING

¢ Guidelines

Parameter g - Analytical Mlechod Deteciion Linit*

I Situ
Dissolved Oxypen (DOF - | Not<40mg/L (single sample) | Te Situe B 0.01 me/L -
" Water Temperature NTE 90°F (32°C) | Ine Situ K
| Specific Conductance (150 pSfem)t | In St | 0.1 pSfem
Bacterinlogical —
. . May-Okct 200 cfu/100 mL {GM) SM#9222D 20 - 2,000 colonies! 100 mL*
| FeealColiform® | v April LU00 efw100 mL (GM) -
E. coli® 126 E. coli cf/100 mL (GM)' SM # 9223B/ Quantitray 1-10 MPN/100 mL ¢
| Nutrients and Other Parameters ) |
Turbidity (S0NTL) ¥ EPA 180.1 0.1 NTU
| pH 6.0-8.5 s.u, | EPA 150.1 0.1 5.0,
[ Bm::helmc:alox wen Demand {B0Ds) (5.0 meL) SM # 5210 B 20™ Edition 2.0 mgefT
| Chemical Oxyyen Denrnd {COD) _ (50.0 mg/L) ™ | EPA 4101 010 mg'L
|- . . 10,0 L - 1.0my, @ EPA 300.0 010 m
Mitrate-Mitrite Nitrogen 5 10.0 :.‘E'L —01 mﬂ]] # gL
;i —
Ammoniacal Nitrogen (Ammonia) ‘mmﬁfmﬁﬂz’” i HEE | 0.10 mg/L
_ Total Kjeldahl Nitrogen (TKN) 20 mgL}’ . EPA 351.2 0.4 me'L —
(1 T SM £4500-PE
Total Phaspharous P— m:g'f'ﬂ mgl)e | | 0.10 mg/L
Ortho-Phosphate B | (0.0 meL)® M 4500-PE | 0.02 mg'L
Tatal Suspended Solids (TSS) ~ imonthly average 20.0 mp/L} 8 S\'I #2540 D 20" Edition Mone
< 6 mg/L (Soft) EPA 2047 2.5 mg/L
60 -v 120 mg/L (Moderately Hard)
Sl 1202 180 mg/L (Hard)
| P 180 mg/L (Wery Hard) ] _|
Total Dissolved Salids (TDS) (500 mg/L)? SM #2540 C 20" Edition None |
Metals "' e
Caleium None | EPA 200.7 100 mg/'L
Cadmium 1.0/0.15 pg/L EPA 200.7 N 0.01 mg/L
Copper | - N 7.0/5.0 pg/l. FPA 200.7 0.02 mg'L
Magnesium None | EPA 200.7 - 005 me'L
 Lead - 30/1.29 pp/L ~ EPA 207 0023 mgL
Zinc 65065 pp/L EPA 200.7 0.02 mg/L

" Detection Limvits can vary slightly, dependent upon mmpl:-sp-eciﬁc mamix interference.

* Daily average of 5.0 mg/L and no less than 4.0 mg/L at all times for water supporting warm water species of fish (391-3-6-.03).

® Screening value based on USEPA (2007) studies of inland fresh water streams supporting good mixed fisheries at a range of 150-500 pS/em
(hitps/farchive epa, coviwaerfarchive/ web/himlivms39 himl) EPA §41-B-97-(03,

¢ Limits arc geometric means for at least four samples collected aver a 30-day period at mtervals oot less than 24 hours; For Movember — April period, no sample
18 to excesd 4,000 cfi/100 mL (391-3-6-.03).

i Dependent on dilution factor, Le., x1, %10, or X100, Detection limits shown at lowest dilution (x1).

£ Screening value based on Fox and Absher (2003) recommended level for total phnsphnlux not to exceed 0,10 mg/L,

" Bereening value from City of Hampton draft WA reference to Fox and Absher, 2003,

# Scresning value based on 2013 NPDES permitted discharge limit for Bear Creek WPCP,

" Wetals expressed in terms of the dissolved fraction in the water column (391-3-6-,03).

! Criterion is for adjusted acute/chronic levels based on a water hardness of 25 mg/L CalCOy (391-3-6-.03).

I In-stream criterion may be higher then or lower than GAEPD laboratory detection limits depending upon the hardness of the water (391-3-6-.03),

*Screening vahue based on Appendix B allowable stormrwater discharge for warm water fisheries under GAEPD General NPDES Pormit #GAR 100001,

! Screening value is geometric mean based on USEPA's [986 Amblent Water Quality Criteria for Bacteria recommendaiion for fresh recreational waters.

* Sereening value from City of Hampton draft WA reference to Sabine River Authority of Texas, 2001.

2 Sereening value based on a maximum limit inctease of 25 NTUs from upstrearm levels in the Georgia Construction Activity NPDES discharge permit (Permit
No. GAR100001).

° Screening value based on maximum contaminate level (MCL) from LUSEPA National Primary Drinking Water Regulations,

(hitpsfwerwnre, cow/docs ML 1307 ML1 3078A040, (1),

P Screening value base on MCL from USEPA Secondary Drinking Water Standards (hipsffwww epa.gov/idwstandardsregulations/secomda - drinkins-water-

standards-guidance-nuisance-chemicals).
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APPENDIX C
E Coli and Fecal Coliform results

2019 Watershed Fecal Coliform Geometric Mean Average

MONTHS DATES BR-6 | TC-1 | TW-1 MONTHS DATES BR-6 TC-1 TW-1
4/17/2019 150 260 300 & 9/18/2019 1724 175 2897
A
@v' 5/1/2019 91 130 220 (}0 10/2/2019 2285 345 407
O
5/9/2019 27 80 450 10/9/2019 3008 758 467
5/15/2019 2 4 4 10/16/2019 1724 175 2897
GEOMETRIC MEAN AVERAGE 29 57 104 GEOMETRIC MEAN AVERAGE 2126 299 1124
2019 Watershed E COLI Geometric Mean Average
MONTHS DATES BR-6 | TC-1 | TW-1 MONTHS DATES BR-6 TC-1 TW-1
4/17/2019 54 466 318 & 9/18/2019 307 292 392
A
@V' 5/1/2019 26 252 214 60 10/2/2019 114 698 455
O
5/9/2019 42 98 2752 10/9/2019 61 734 510
5/15/2019 508 131 172 10/16/2019 307 292 392
GEOMETRIC MEAN AVERAGE 74 197 424 GEOMETRIC MEAN AVERAGE 160 457 435
MAY FECAL COLIFORM OCTOBER FECAL COLIFORM
3000 3000
s s
S 2500 8 2500
2 2000 2 2000
S 1500 S 1500
S S
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(s} o
; 500 ; 500 N\ /\
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MAY E COLI OCTOBER E COLI
__ 3000 3000
E s
8 2500 S 2500
B s
g 2000 H 2000
z z
s 1500 é 1500
2 1000 2 1000
€ w0 8 —
& 0 & 0
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APPENDIX D
Macroinvertebrate and Fish Assessment Report and Attachments (CCR Environmental)
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