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Executive Summary
The National Pollution Discharge Elimination System (NPDES) Inventory was created to
provide an inventory of permitted discharges in the Saluda-Reedy watershed. The
database was summarized here, with a series of analyses.
The database was constructed using monitoring information, as reported to South
Carolina Department of Health and Environmental Control (DHEC), for permits in the
Saluda-Reedy watershed for January 1989 until July 2004 and violations data from
January 1989 until December 2005. Forty-four permits were included in the inventory
and permit files were also supplied for the permits contained in the database. Based on
the data contained in the database of 44 permitees and the associated monitoring data, the
major dischargers by volume of the Saluda-Reedy watershed were identified by year.
Discharge volumes were significantly reduced during drought years, which spanned
spring 1998-summer 2003. Decreases in discharge volumes were likely due to reduced
infiltration and inflow into pipes for wastewater treatment plants (WWTP).
The 9 top dischargers, by volume, were kept for further analysis of permitted parameters
and violations. The top 9 dischargers by volume resulted in 6 dischargers that held >95%
of the violations (>90 violations each). The most frequent violations occurred for fecal
coliform, residual chlorine, total suspended solids (TSS), flow, ammonia, and biological
oxygen demand (BOD). Violations data did not vary seasonally, but were related to
climatic variations in some years. The drought of 1998-2003 resulted in fewer violations.
However, there was little difference in violations among normal rainfall and high rainfall
years.
The analyses described above are a subset of the possible analyses that could be
conducted with the NPDES inventory and violations database. The database was
constructed to contain data that is as current and complete as possible, but does have
some limitations. Data for the Reedy River and the Saluda River were grouped, but
could be separated based on the permit’s geographic location information. In addition, the
database only included information for specific permits (SC), and did not include permit
information for general permits (SCG) because the largest discharges, by volume, fall
under specific permits.
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Study Methodology and Purpose
Part 1. National Pollution Discharge Elimination System (NPDES) Database for the
Saluda-Reedy Watershed
The intention of the database was to provide an inventory of permits in the Saluda-Reedy
Watershed, which can be analyzed for additional information. This database was
analyzed for major dischargers by volume and their associated permitted parameters and
violations over the January 1989 to September 2004 time period.
The monitoring information contained in the database was for permits in the SaludaReedy watershed for January 1989 until July 2004, as reported to South Carolina
Department of Health and Environmental Control (DHEC). Any data prior to January
1989 can be obtained from DHEC as paper copy. Only data 1989-present was available
electronically. The data was obtained from Discharge Monitoring Reports (DMRs) that
were received by Pinnacle Consulting from SC DHEC. Forty-four permits were included
in the inventory and permit files were also supplied for the permits contained in the
database. Monthly reporting data of a permit’s monitored parameters was included in the
database. If information was lacking for a particular date, the discharge was assumed to
be inactive for that time period meaning that no data was reported to DHEC. The
database was organized by permit number, which was assigned by DHEC. Within each
permit number, multiple pipe discharges were possible, and these were numbered in the
column labeled “pipe.” The remainder of the data contained in the inventory was
summarized in Table 1. The data is easily filtered to the data of interest using the column
headings and the “Auto-Filter” command in Microsoft Excel.
Part 2. Major dischargers by volume in the Saluda-Reedy Watershed
Based on the data contained in the database of 44 permitees and the associated
monitoring data, the major dischargers of the Saluda-Reedy watershed were identified by
year. By using the data contained under parameter code 50050, which was flow through
conduit in millions of gallons per day (MGD), the top 5 dischargers for each month from
January 1989 to July 2004 were identified. The top 5 dischargers typically comprised
over 90% of the total volume of discharge for all permitees during the month. The
analysis of the top 5 dischargers by volume by month is shown Figures 1-16.
During drought years, there could have been significantly lower infiltration into soils and
lower inflow into leaky sewer pipes. Therefore, treatment volumes at wastewater
treatment plants (WWTP) were lower resulting in lower discharges and violations. In
these figures, it is important to note that summer of 1998-spring of 2003 was a major
drought. This resulted in significantly lower discharges by permitees and is notable in
Figures 10-15.
The 1989 monitoring data reported the Belton-Honea Path Water Treatment Plant had a
June discharge of 15500 millions of gallons per day (MGD). This value was many orders
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of magnitude above the average reported value for this facility. The average flow
reported 1989-2004 at this WTP was 0.18 MGD with a maximum of 0.321 MGD
(excluding June 1989 point). It was assumed that a decimal point was missing, and the
Belton-Honea Path Water Treatment Plant was given a value of 0.1550 MGD. Figure 1
shows a graph of discharges for 1989 and uses the corrected value.
The analysis of permitted parameters and associated violations was narrowed to the
accumulated list of the top dischargers by volume over the period of January 1989 to July
2004. Six dischargers were eliminated because they were only part of the top 5
dischargers by volume in one year. Those 9 top dischargers by volume, which occurred
in the list for 4 years or more, were kept for further analysis of permitted parameters and
violations. A summary table of these dischargers and their permitted parameters is in
Table 2. A summary table that examines the parameters that are permitted and the
number of the top dischargers by volume, which were permitted for an individual
parameter, are given in Table 3.

Part 3. Analysis of NPDES Violations Data
Violations data was obtained from SC DHEC and analyzed for the top 9 dischargers by
volume (Table 2). Violations data does not necessarily indicate that enforcement action
was taken, and a formal Freedom of Information Act (FOIA) request would have to be
made to DHEC to determine if enforcement action was taken. However, the types of
violations and their frequency are evaluated.
The NPDES database was designed to include violations data in the same file, under a
different worksheet. The violations data received from SCDHEC, and included in the
database contained the information described in Table 4. The top 9 dischargers by
volume resulted in 6 dischargers that held >95% of the violations (>90 violations each;
Figure 17). Of those six, three dischargers had >150 violations and two dischargers had
>200 violations in the reporting period of 1989-2005. Those permits with the largest
number of violations are listed in Table 5 in ranked order (1=most violations). The
number of violations per parameter code is shown in Figures 18-20. The most frequent
violations occurred for fecal coliform, residual chlorine, total suspended solids (TSS),
flow, ammonia, and biological oxygen demand (BOD) and are shown in Table 6.
The violations data was also plotted as total violations for each year, and is shown in
Figure 21. Number of violations does not significantly differ between wet (high rainfall)
years, and normal rainfall years. Also, violations did not show a pattern seasonally.
However, the violations dropped during dry years, such as during the drought of summer
1998-spring 2003. This drop may be attributed to decreased infiltration and inflow into
sewage pipes, which lowered treatment volumes at WWTPs, resulting in fewer
violations. The 2004 data also showed a notable drop in violations. This drop in
violations was not attributable to climate, and was likely due to operational methods used
by the permitees.
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Part 4. Limitations of the database
The database of NPDES permit monitoring information and violations data was
constructed using the most current and complete data as possible. However, the database
has limitations, which are outlined below.
The database was not separated by Saluda River and Reedy River, rather all data were
lumped as the Saluda basin data. Individual geographic locations would have to be
examined in order to determine which river a particular permit affects. The hydrologic
unit codes and geographic coordinates are not provided for all permits. However, based
on the individual permit file, information regarding address and contact information for
the permitee should provide this information with minimal further research if needed by
the users of the database.
Specific permits (SC) and general permits (SCG) are two different types of NPDES
permits. Specific permits apply to a major industry or wastewater treatment plant and are
custom designed permits with custom monitoring schedules. General permits are federal
issued permits that are adopted for small wastewater treatment plants (e.g., small mobile
home parks) or small industries. This database only examined the specific permits
because they were the largest contributors, by volume, to the river basin. For those
permits included in the database, data is provided only if the permit is active. If there is
not information for a certain time period for a permit number, it can be assumed that the
discharge was not active.

Study Summary
The NPDES database was constructed to contain monitoring information, as reported to
South Carolina Department of Health and Environmental Control (DHEC), for permits in
the Saluda-Reedy watershed for January 1989 until July 2004 and violations data from
January 1989 until December 2005. Forty-four permits were included in the inventory
and permit files were also supplied for the permits contained in the database. Based on
the data contained in the database of 44 permitees and the associated monitoring data, the
major dischargers by volume of the Saluda-Reedy watershed were identified by year.
The 9 top dischargers by volume, were kept for further analysis of permitted parameters
and violations. The top 9 dischargers by volume resulted in 6 dischargers that held >95%
of the violations (>90 violations each). The most frequent violations occurred for fecal
coliform, residual chlorine, total suspended solids (TSS), flow, ammonia, and biological
oxygen demand (BOD). Discharge volumes and violations both declined during drought
years, but did not show seasonal patterns.
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Tables 5-6

Table 5. Rank of Permits by Number of Violations.
Permit
Number
SC0020214
SC0041211
SC0024261
SC0024317
SC0039853
SC0002291 (4)

Permitee
WARE SHOALS/DAIRY STREET
WCRSA/MAULDIN ROAD
WCRSA/LOWER REEDY
WCRSA/GROVE CREEK PLANT
EASLEY/MIDDLE BRANCH WWTP
DUKE ENERGY/LEE STEAM STATION

Table 6. Percentage of Violations by Category
Category
Inorganics
P
Cl
TSS
Ammonia
Fecal Coliform
Other
pH
Temperature
Flow
Color
Oxygen
demand1
Metals

2

7.78%
7.13%

Toxicity Tests3
Organics

% of Total Violations
(1080 TOTAL)
38.06%
2.04%
17.78%
11.85%
6.39%
24.44%
14.35%
3.24%
0.09%
10.93%
0.09%

4

4.81%
3.43%

1

Oxygen demand includes violations of ultimate oxygen demand,
dissolved oxygen, and BOD-5 day.
2

Metals includes total iron, total copper, total recoverable iron, total
recoverable copper, total cadmium, total zinc, total nickel, and total
chromium.
3

Toxicity Tests include 7 day static renewal Ceriodaphnia, Percent
effect static renewal Ceriodaphnia, and 48 hour acute Ceriodaphnia
4

Organics includes dicholorobromomethane, dibromochloromethane,
and oil and grease.
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Violations
Rank
1
2
3
3
5
6

# of
Violations
1989-2004
219
215
192
192
172
97

Figures

Figure 1. 1989 top dischargers by volume (MGD) by month. For June 1989, BeltonHonea Path WTP was reported as 15,500 MGD. This volume seems erroneous
because average flow reported from 1989-2004 was 0.18 MGD at the Belton-Honea
Path WTP. Therefore, a decimal was added in the appropriate place and 0.1550
MGD for Belton-Honea Path WTP was used instead.
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Figures

Figure 2. 1990 top dischargers by volume (MGD) by month.
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Figures

Figure 3. 1991 top dischargers by volume (MGD) by month.
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Figures

Figure 4. 1992 top dischargers by volume (MGD) by month.
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Figures

Figure 5. 1993 top dischargers by volume (MGD) by month.

19

Figures

Figure 6. 1994 top dischargers by volume (MGD) by month.
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Figures

Figure 7. 1995 top dischargers by volume (MGD) by month.
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Figures

Figure 8. 1996 top dischargers by volume (MGD) by month.
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Figures

Figure 9. 1997 top dischargers by volume (MGD) by month.
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Figures

Figure 10. 1998 top dischargers by volume (MGD) by month.
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Figures

Figure 11. 1999 top dischargers by volume (MGD) by month.
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Figures

Figure 12. 2000 top dischargers by volume (MGD) by month.
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Figures

Figure 13. 2001 top dischargers by volume (MGD) by month.

27

Figures

Figure 14. 2002 top dischargers by volume (MGD) by month.
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Figures

Figure 15. 2003 top dischargers by volume (MGD) by month.
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Figures

Figure 16. 2004 top dischargers by volume (MGD) by month.
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Figures

Figure 17. Violations totals by permit and parameter for January 1989-2005.
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Figures

Figure 18. Violations Frequency Distribution by parameter and permit for parameters with
<15 violations from 1989-2005.
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Figures

Figure 19. Violations Frequency Distribution by parameter and permit for parameters with
15-75 violations from 1989-2005.
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Figures

Figure 20. Violations Frequency Distribution by parameter and permit for parameters with
>75 violations from 1989-2005.
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Figures

Yearly Violations Frequency Distribution (1989-2005)

Figure 21. Violations Frequency Distribution by Year for 1989-2005.
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