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RA-21-0297 
November 11, 2021 

ATTN: NRC Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Subject: 

References: 

Duke Energy Carolinas, LLC (Duke Energy) 
Oconee Nuclear Station (ONS), Units 1, 2, and 3 
Docket Numbers 50-269, 50-270, 50-287 
Renewed License Numbers DPR-38, DPR-47, DPR-55 
Subsequent License Renewal Application, Appendix E 
Environmental Report Supplement 1 

Steven M. Snider 
Vice President 

Oconee Nuclear Station 

Duke Energy 
ON01VP 17800 Rochester Hwy 

Seneca, SC 29672 
o: 864.873.3478 
f. 864.873.5791 

Steve.Snider@duke-energy.com 

10 CFR 50.4 
10 CFR Part 54 

1. Duke Energy Letter (RA-21-0132) dated June 7, 2021, Application for Subsequent Renewed 
Operating Licenses, (ADAMS Accession Number ML21158A 193) 

2. NRC Letter dated July 22, 2021, Oconee Nuclear Station, Units 1, 2, and 3 - Determination of 
Acceptability and Sufficiency for Docketing, Proposed Review Schedule, and Opportunity for a 
Hearing Regarding Duke Energy Carolinas' Application for Subsequent License Renewal 

· (ADAMS Accession Number ML21194A245) · 
3. NRC Letter dated September 21, 2021, Oconee Nuclear Station, Units 1, 2, and 3 

License Renewal Regulatory Audit Regarding the Environmental Review of the 
Subsequent License Renewal Application Review, (ADAMS Accession Number 
ML21263A031) 

Ladies and Gentlemen: 

By letter dated June 7, 2021 (Reference 1 ), Duke Energy Carolinas, LLC (Duke Energy) submitted an 
application for the subsequent license renewal of Renewed Facility Operating License Numbers DPR-
38, DPR-47, and DPR-55 for the Oconee Nuclear Station (ONS), Units 1, 2, and 3 to the U.S. Nuclear 
Regulatory Commission (NRC). On July 22, 2021 (Reference 2), the NRC determined that ONS 
subsequent license renewal application (SLRA) was acceptable and sufficient for docketing. By letter 
dated September 21, 2021 (Reference 3), the NRC issued the regulatory audit plan for the 
environmental portion of the SLRA review. During the audit conducted the week of October 11, 2021, 
Duke Energy agreed to supplement the Environmental Report with new or clarifying information. 
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The attachments to this letter provide additional information in support of NRC staff review of the ONS 
SLRA Environmental Report. Section 3.10.1 of the Environmental Report provided a link to an article 
by Dr. John Hains titled "What Lurks in that Water'' that was published in "The Sentinel, Official 
Newsletter of Friends of Lake Keowee Society" (September-October 2016). At the time of the audit, the 
referenced webpage was no longer available. As requested during the audit, Attachment 2 provides 
the requested article. 

Should you have any questions regarding this submittal, please contact Arun Kapur at (919) 793-4220 
or by email at arun.kapur@duke-energy.com. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on November 11, 2021. 

Sincerely, 

Steven M. Snider 
Site Vice President 
Oconee Nuclear Station 

• Attachments: 

Attachment 1 : 
Attachment 2: 
Attachment 3: 
Attachment 4: 
Attachment 5: 

• 

Alternatives Figure (AL T-3) 
Practical Limnology: What Lurks in that Water? (HH-4) 
Renewal Application for NPDES Permit #SC0000515 (SW-8) 
ONS Existing User Surface Water Withdrawal Permit #37PN001 (SW-9) 
OJRSA Significant Industrial Wastewater Discharge Permit (SW-10) 
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• CC: W/O Enclosures: 

• 

• 

Laura A. Dudes Regional Administrator 
U.S. Nuclear Regulatory Commission - Region II 
Marquis One Tower 
245 Peachtree Center Ave., NE Suite 1200 
Atlanta, Georgia 30303-1257 

Lance J. Rakovan, Project Manager 
(by electronic mail only) 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, Maryland 20852 

Shawn A. Williams, Project Manager 
(by electronic mail only) 
U.S. Nuclear Regulatory Commission 
Mail Stop 8 B1A 
11555 Rockville Pike 
Rockville, Maryland 20852 

Jared Nadel 
(by electronic mail only) 
NRC Senior Resident Inspector 
Oconee Nuclear Station 

Anuradha Nair-Gimmi, 
(by electronic mail only: naira@dhec.sc.gov) 
Bureau Environmental Health Services 
Department of Health & Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 



• 

• 

• 

U.S. Nuclear Regulatory Commission 
November 11, 2021 
Page4 

BCC: W/O Enclosures: 

T.P. Gillespie 
K. Henderson 
S.D. Capps 
T.M. Hamilton 
P.V. Fisk 
H.T. Grant 
D.A. Wilson 
M.C. Nolan 
S.M Snider 
R.K. Nader 
G.D. Robison 
T.M. LeRoy 
P.F. Guill 
R. V. Gambrell 
A. Kapur 
A. Pifer 
S. Dalton 
A. Breland 
T. Garland 
File: (Corporate) 
Electronic Licensing Library (ELL) 
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ATTACHMENT 1 

Alternatives Figure (AL T-3) 

OCONEE NUCLEAR STATION 

SUBSEQUENT LICENSE RENEWAL APPLICATION, APPENDIX E 

ENVIRONMENTAL REPORT SUPPLEMENT 1 
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ATTACHMENT 2 

Practical Limnology: What Lurks in that Water? (HH-4) 

OCONEE NUCLEAR STATION 

SUBSEQUENT LICENSE RENEWAL APPLICATION, APPENDIX E 

ENVIRONMENTAL REPORT SUPPLEMENT 1 
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Keowee-Toxaway 
Gets New License 

by Ben Turetzky 

O n August 16 the Federal Energy Regulatory Commission 
(FERC) officially granted a new 30-year license for Lakes Keowee 
and Jocassee. Greater derails appear in the President's Column, but 
a few words are worth repeating. 

Early in the process we brought up the existence of a Habitat 
Enhancement Program (HEP) in the Cacawba-Waceree Relicensing 
process and requested chat the same be included in the K-T 
Relicensing process. The HEP grant process is already underway, 
and we have implemented two grants and have applied for two 
additional grants. We championed the Source Water Protection 
Program and were designated the lead organization co establish the 
legal framework for chis critical program. 

FOLKS initiated the discussion of providing relief co at 
lease some dock owners and played a role in the negotiation of the 
temporary 1200-square-foot total dock area co all dock owners for 
the expressed purpose of reaching deeper water. We have developed 
and will be publishing a FAQ sheet for the residents who may still 
have some questions. •!• 

Photo: Duke Energy 

Using Green Infrastructure 
To Manage Stormwater Runoff 

Kyle Bennett, Pickens County Stormwater 

In recent years "green infrastructure" has solidified its presence 
as a buzzword in the scormwacer sector. Though the term has been 
fl.oaring around since the early 1990s, it's now enjoying increased 
proliferation in scientific literature, scormwacer management 
discussion and news coverage. A paradigm shift in scormwacer 
management is largely responsible for the change. 

Once a nuisance co be piped away from urban areas, 
scormwacer is now coming co be seen as a resource char, if properly 
managed, supplies a hose of environmental, economic and social 
benefits co communities. However, most scormwacer conveyance 
systems still rely on grey infrastructure - the conventional pipes, 
culverts, gutters and water treatment systems designed co move water 
quickly away from the built environment. Green infrastructure on 
the ocher hand addresses runoff by combining natural processes with 
engineered solutions promoting infiltration, filtration and detention 
of scormwacer at its source. Green infrastructure means planting 
rain gardens and bioswales instead of simply replacing aging pipes. 
It means constructing weclands rather than building caller levees. le 
means investing in green streets and sustainable alleyways instead of 
importing water co fight drought. 

Green infrastructure's environmental benefits are the most 
palpable. In undeveloped landscapes, scormwacer runs across land 
and naturally infiltrates being filtered by the soil and planes as it does 
so. By mimicking these natural processes, green infrastructure can 

Cont'd on p. 3 
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President's Corner 
by Jack Lewis 

Can you believe chat summer is almost over? We will soon 
enjoy the change to fall temperatures and colors along with the 
return of our loons, gulls and grebes to the lake. This is a great 
time of year, but it also is a time to look back and see what we 
have accomplished and what we need to do in the coming year. 
You need to lee us know if you have any wishes or concerns fo r 
the lake so we can address chem and hopefully solve chem. 

As I am sure you are aware, on August 16 the Federal 
Energy Regulatory Commission (FERC) announced the 
Keowee-Toxaway (Lake Keowee and Jocassee) license renewal to 
Duke Energy for the next 30 years. The application process was 
a long, drawn-out process over six years and was very manpower 
intensive with all the required meetings, studies and reports. 
FOLKS was a stakeholder, and we were ably represented by 
Ben Turetzky and Bob Swank who spent countless hours on 
the project and were instrumental in spearheading the Source 
Water Protection program with funding of one million dollars 
and the Habitat Enhancement Program (HEP) , which will be 
funded in part by dock fees and matching funds from Duke. 
Currently Duke Energy relicensing personnel are reviewing the 
FERC order to better understand its contents. For example, the 
stakeholders recommended a 40-year license, but only 30 years 
were granted. Also there is nothing specific in the Order about a 
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starting date for the dock extension program . 

We have tried to keep you informed about FOLKS exercise 
of the HEP program and our installation of an osprey platform 
in the south end of the lake and fish attractors under the fishing 
piers at South Cove and High Falls parks. We have submitted 
applications for another fish attractor at the World of Energy 
dock and resubmitted another to stabilize island 23B, which we 
have labeled the "Heron Rookery." Funding for these projects 
will be mostly with HEP grants, but we also plan on contributing 
our share of20 percent through the generous grants to FOLKS by 
the Pete and Sally Smith Charitable Foundation. Heron Island 
is about 1 acre and has over 10 active nests chat were occupied 
from mid-March through mid-August, and now the herons have 
moved on. An approval of our application by the HEP board was 
contingent on whether the herons returned this year, which they 
did, and a detailed plan of the shoreline mitigation, which we 
have submitted in detail. If you are interested in our HEP efforts, 
you need to view a shore video on the FOLKS Facebook page or 
at: https://vimeo.com/ 16877883 1. 

We mentioned chis in our lase Sentinel, but it needs to 
be pointed out again. The Oconee County Sheriff's Office and 
Duke Energy have done an outstanding job in regulating traffic 
and parking at Fall Creek Landing; however, vandalism is still 
occurring at night. We chink that Fall Creek Landing needs to 
become an Oconee County park with overall supervision by on
site park rangers who will be able to monitor the area on a 24 
hour, 7 days a week basis. 

By now you may be tired of our asking you to tell a non
member friend or neighbor of our efforts as an organization and 
the importance of thei r becoming a member. Many different 
approaches have been tried to increase membership, but 
none have worked really well. We chink the best approach to 
increase membership is with our members who understand the 
importance of our work in keeping the lake pristine. One of our 
long-term objectives is to go to electronic membership with the 
use of PayPal, which will reduce our costs significantly. 

The fall lake sweep is scheduled for September 17-24. 
Island Keepers should target these dates for a trip to their islands 
and send in a report soon afrer that. Our annual thank-you 
picnic for the lake sweepers and island keeper will be October 11 
at the Lighthouse Restaurant. So, mark your calendars and we 
will see you there. •!• 

• HOP 
• DONATE 
• VOLUNTEER 

504 West North First Street, Seneca, SC 29678 

(864) 882-4250 
Hours : Tuesday - Saturday 10:00 am - 5:00 pm 

864-882-3655 
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Clockwise from Top: Green Alleyway, Rain Garden, and Bioswale 

confer the ecosystem benefits of a less developed landscape in an urbanized sercing. The 
two most prominent environmental benefits of this approach are flood alleviation and 
poUutant reduction. 

Climate models predict rainfall events to be more frequent and intense as global 
temperatures rise. Subsequently, the risk of flooding in urban areas is expected to increase 
and alternative methods of controUing stormwater may become increasingly important. By 
promoting the infiltration of runoff and the interception of rainfall (precipitation collected 
on the surfaces of leaves and branches that does not reach the soil), green infrastructure 
practices like rain gardens, bioswale and planting of urban trees decrease the volume and 
intensity of runoff entering our waterways. Reducing the quantity and intensity of runoff 
affords a cascade of benefits including reduced localized flooding, lessened pressures on 
downstream watersheds, decreased streambank and streambed erosion, preservation of 
habitat and increased biodiversity. Despite these benefits, green infrastructure is no cure-all 
for flooding. Even the most robust stormwater systems are vulnerable to extreme storm 
events. However, even in these instances, modeling predicts green infrastructure practices 
may decrease flood water elevations thereby reducing damages to vulnerable infrastructure, 
homes and buildings. 

In addition to flood mitigation, studies have shown green infrastructure practices 
effective at trapping a variety of pollutants including heavy metals, nutrients (phosphorus 
and nitrogen) , oil and greases, and hydrocarbons. PoUutants accumulate on impervious 
surfaces where they are then flushed into lakes, rivers and streams during rain events. But 
if srormwater passes through a rain garden or bioswale, for example, before heading into 
a culvert or pipe, the plants and soil catch many of the pollutants found in runoff. A 
combination of microbes breaking down chemical compounds, adsorption of pollutants 
to soil media and uptake via plants keep these unsavory elements out of sto rmwater runoff. 
While green infrastructure's primary target may be water quality, ancillary benefits can be 
found when it comes to air quality. Trees and fo liage in urban settings remove ozone, sulfur 
dioxide, and particulate matter from the atmosphere by uptake through the leaves. 

Beyond the intended environmental benefits, green infrastructure implementation 
provides a litany of positive externalities for communities. Increased vegetative cover across 
urban areas enhances aesthetics and improves the health of residents. While the exact 
mechanisms of how green space works to improve health remain under discussion, the 
benefits have been demonstrated time and time again. A recent Cont'd on p. 4 
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Cont'd from p. 3 
Stanford study connects walking through natural environments 
with a reduced risk of depression. One survey of 10,000 
individuals reported having more green space nearby correlated 
with increased life satisfaction and greater well-being. People with 
access ro green space are also more likely ro enjoy recreational 
activities outside and stay active. Alongside health benefits, a 
new area of research suggests green space may discourage certain 
types of crime such as vandalism, theft, and burglary. While not 
always an immediate consideration in stormwater management, 
these benefits bear consideration when it comes to the question 
of green versus grey. 

Looking at the multitude of environmental and social 
benefits catalogued above, it may seem surprising that rain 
gardens, permeable pavement, or other green infrastructure 
practices are not more commonplace. The perception that 
these environmentally-friendly solutions require excess capital 
compared to their grey counterparts plays a leading role. Yet, a 
look at existing green infrastructure projects reveals the potential 
for cost-savings. A report released by the American Society of 
Landscape Architects reviewed 479 stormwater projects across 
the nation finding that use of green infrastructure often reduced 
costs when compared to traditional grey infrastructure. 44% of 
projects saw cost savings and 31 % saw costs kept steady. 

Since 2010, New York City has committed to constructing 
a variety of green infrastructure practices to reduce discharges 
of the city's combined sewer system with projected savings of 
$1.5 billion over 20 years. Philadelphia estimates the savings 
of its "Green City, Clean Waters" program at $5.6 billion . 
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Cost savings are nor exclusive to large cities. Episcopal High 
School in Baton Rouge saved nearly $400,000 by designing rain 
gardens and bioswales to address flooding rather than re-pipe the 
aging drainage system. Even average residents stand to benefit. 
Studies estimate the aesthetic benefits from green infrastructure 
installation can increase residential property values between 
2-5% and as much as 7%. 

Ar a time when many communities are facing new 
development alongside imminent stormwater infrastructure 
replacements and repairs, careful deliberation must be given 
to how that infrastructure develops. A lack of information 
about green infrastructure's utility should nor be a deterrent to 
sustainable development. What green infrastructure has to offer 
our environment, our wailers, and our communities ought ro be 
given consideration. •!• 

What's in your backyard? We arel 

scarle , LLC 
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Birder's Eye View: Kill-dee, Kill-dee! 
by Scott Davis, President Keowee Clemson Bird Club 

Flying Killdeer and Kestrels have similar flight profiles, but Killdeer 
often give their loud call while flying. Photo:Anthony Martin 

How can a bird get such a strange name as Killdeer? The 
same way some other birds are named, e.g., Chickadee, Pewee, 
Phoebe, Whip-or-will, and Chuck-Will's-Widow. It is called 
"onomatopoeia": the creation of words that imitate natural sounds 
(Merriam-Webster) . The birds have been named for the sounds 
of their calls. Most of the so named birds are quite vocal, as is 
the case for the Killdeer, whose scientific name is appropriately 
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Charadrius vociferous. The Killdeer's vociferous "kill-dee, kill-dee
dee" can be heard both while it is on the ground and wh ile flying 
(sometimes at night), making its presence known even when not 
seen. 

Adult Killdeer with double breast bands, yellow legs, 
and -- for a Plover -- a long tail. Photo:Anthony Martin 

Killdeer are shorebirds in the Plover family. Unlike most 
other shorebirds Killdeer can often be found away from water. 
Their main habitat requirement is a large open area, usually short 
grass. Parks, such as South Cove, and golf courses are good places 
to search for them. Killdeer at around 10.5'' are fairly large for 
Plovers, which include the smaller rare protected Snowy and 
Piping Plovers. Killdeer have a distinctive double breast band and 
a longer tail than other Plovers. They feed by walking rapidly, 
stopping, and pecking for food robin-like. Killdeer are common 
and widespread. They are year-round residents in the southern 
half the United States and summer residents in most of the rest 
of North America. In winter the Upstate residents are joined by 
migrants from farther north, thereby increasing their population 
during that time of year. The rest of the Plovers, and shorebirds in 
general, are spring and fall migrants in the Upstate. Some of the 
other Plovers make spectacular migrations. The American Golden 
Plover annually makes one of the longest migrations of any North 
American bird. Every year it travels from the Arctic tundra to the 
Pampas of Argentina and back. During fal l migration Golden 
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Plovers make nostop flights over the Atlantic from Canada to the 
Caribbean and South America -- a distance of over 2500 miles. 
Compared to these feats, the resident Killdeer's lifestyle seems 
rather mundane. Killdeer are often under appreciated by birders 
who may become frustrated at finding "just another Killdeer" 
wh ile scanning through shorebirds for its rarer cousins. Killdeer 
are beautiful birds in their own right. If they were a migrating 
species, they would be more highly regarded. 

Beginning in March while ocher Plovers are still finding 
their way to the Arctic tundra, local Killdeer are nesting in 
Upstate open areas. They are not particularly picky about 
choosing nesting sites, so long as they have a good view co look 
for potential predators. They nest in open fields, gravel parking 
lots and driveways, railroad beds, and even on flat graveled roofs. 
South Cove Park has closed campsites multiple times because 
Killdeer have nested inside chem. 

Killdeer nest in a small depression in a gravel parking lot at Clemson 
University. Photo: Linda Montgomery 

The nest is just a depression in the ground where they lay 
between 3-5 large (l.4"x.l") well camouflaged eggs. The eggs 
are large because, like many ocher ground nesting birds, many 
shorebirds, bobwhite, turkey, ducks and geese, their young are 
precocial, meaning chat when che young hatch their eyes are open, 
and they can walk, leave the nest and feed on their own within 
a few hours. Basically, newly hatched young are cuter miniature 
versions of their parents, unlike the embryonic appearance of 
non-precocial birds, such as robins. In order to reach chis level 
of development, the incubation time -- 24-25 days -- is nearly 
twice as long as chat of many ocher birds. le cakes another two 
weeks before the young can fly. During incubation and until after 
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the young can fl y, the parents are very protective of the eggs and 
young . 

Killdeer chicks have short tails and only one breast band. They can fly 
2-3weeks after hatching. Photo: Linda Montgomery 

In defense of cheir eggs and very young chicks, parent 
Killdeer exhibit an interesting behavior known as the "broken 
wing display." When a potential predator, including a human, 
gees too near a nest or young birds, a parent will suddenly appear 
ro be seriously wounded (as shown below) . This usually gees the 
attention of the predator which then goes after the "inj ured" 
bird, but just before it is taken as an easy meal, the Killdeer flops 
a few yards away and continues to flounder about with its broken 
wing. This process continues until the predator has been led far 
enough away from the truly vulnerable prey for the parent to 
consider the threat removed. Then the Killdeer suddenly revives 
and flies off loudly an nouncing chat it is still a "kill-dee, kill-dee," 
leaving behind a frustrated predator. 

Adult Killdeer performing broken wing display in order to protect a 
threatened nest. Photo: Don Faulkner 

The broken wing display works for predators but is not 
effective against grazers that are not interested in birds as food but 
can step on a nest while browsing. When a cow or ocher grazer 
gees in the danger zone, the adult killdeer puffs up its fea thers, 
raises its tail, and while calling loudly runs at the intruder in an 
attempt co steer it in another direction. 

Next time you are out in open spaces listen for the loud 
"kill-dee, kill-dee," and then look for the long legged white bird 
running around on the ground. Killdeer are in the Upstate year 
round and are worthy of your attention . •!• 
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Smart Fishing and Your Health 
20 16 South Carolina Fish Consumption Advisories 

Please also se e re late d articles on pp. I 0- 12. 

Why should I eat fish? 
Ic's low in fat and contains omega-3 faccy acids (which boosts 
heart heal ch). 

• Ir's a great source of protein, vitamins, and minerals. 
• Eating fish regularly can reduce your chances of having a 

stroke or heart attack. 
• To get all the benefits, you should eat fish ac least two meals 

each week, but remember to choose the right types of fish 
to eat. 

• NOTE: Breading and frying fish may decrease health 
benefits. 

What is an advisory? 
• An advisory will list a lake, stream, or river in South Carolina. 

Then, it cell you the type of fish and the amount of fish chat 
is safe to eat fro char warerbody. 

• If a waterbody or type of fish is not listed in the tables, 
it means that DHEC has not issued any consumption 
advice. 

Here are the reasons why DHEC may not issue an advisory: 
• The wacerbody may not have been sampled. 
• There may not be enough data. 

The wacerbody is privately owned. 

Advisories help you decide: 
Where to fish 

• Which fish to keep 
How much fish to ear 

No Advisories - some lakes, screams, and rivers in South Carolina 
chat have been rested do not have advisories. 

DHEC has published its 2016 SC Fish Consumption 
Advisories. Go to FOLKS website <keoweefolks.org>, and on 
the top navigation bar you will see "Fishing." Click and go to the 
page. The brochure is on the left sidebar. 

DON'T FORGET: 

You will need a valid South Carolina fishing license to 
fish in any public lakes, rivers and streams, including all 

of the warerbodies listed in chis booklet. •!• 

.. ,.. ?UeSeff1<J)owee,com 
GaryCuon 

R111ftor 
M: 864.903.0312 

1'Mll41:.tiMJ 
esellkeowee@gmail.com m Fa : 888.149.2610 

., .... ,ov www.WeSeJJKeowee.com 
45S Byp 113 Sult A. Senect, 29678 

www.keoweefolks.org 8 

Pectinatella magnifica 
We are throwing around the Latin on chis one. A FOLKS 

member sent us some photos of a peculiar looking "water critter," 
Pectinatella magnifica. 

We had seen it before - two to three years ago on Jack 
Lewis's dock up at the Cliffs Vineyards. When we schedule a 
D r. John Hains Forum, he will talk about this critter, bur we 
would like very much to hear from ocher members who have had 
Pectinatella magnifica on their docks to see how widespread they 
are around Lake Keowee. •!• 

Proud to Support • 
Our Co1nmunities a 
$ SOUTH STATE BANK 

Seneca _cu· r>,-:-·,,:,, ,_-, -: 1;-;,_,.! \ '-'::-;".-'•.'3Ci 

SouthStateBank.com ·.·. , • , l" 
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PRACTICAL LIMNOLOGY 

What Lurks in that Water? 
by Dr John Hains, Clemson University 

College of Agriculture, Forestry & Life Science 

The spring and summer can be counted on to bring many 
things besides hoc weather and thunderstorms. For me it means 
chat I receive more questions about "What is growing in my lake?" 
and there are plenty of great answers to those questions. I tty to 
follow the local news (the things about water anyway), and I also 
frequently receive water samples from the 'Problem Plane Clinic' 
for the Clemson Extension Service. The questions a.re usually 
focused on one particular pond here and there, and usually the 
sample is some shade of green. Ir's interesting to see the diversity 
of algae that grow in va.rious places in South Carolina. 

Sometimes I am asked to identify something from a 
photograph. "Is this a water moccasin?" is a common question, 
and I can dispense with that one quickly and easily. Ific's a snake 
in the water and it's located upstream from] . Strom Thurmond 
Dam, it's most likely a non-venomous water snake of some kind. 
Cottonmouths are in 'low country' habitats. 

Sometimes the green stuff in the water samples accompany 
a request for advice on how to control the green stuff. The 
number of different kinds of information that are needed to 
provide advice like chat is always greater than the information 
supplied with the request. Besides, most of the time the algae a.re 
not toxic, and the worst that can happen is that it looks bad or 
will smell bad when it eventually dies and decomposes. OK, chat 
might be bad enough for some people. 

Golden Comer Lakes Sal and Power Squadron 
A Unit of United States Power Squadronnt 

Dlstrict26 
d St« 

.,~ \ 

\~I 
ABC Boating aass Scheduled 

This Important class Is 5 weeks In dura
tion and Is taught In the Oconee Room of 

the Oconee Memorial Hospltal GHS. 
September 22, 29 
October 6, 13, 20 

For details please contact: 
Marlyn Stroven 

mJstroven@bellsouth.net 
864-985-0788 
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Bue the headline that caught my attention several times 
chis summer is one that I watch for most everywhere in the 
country, not just in ou.r a.rea or even just the Southeast. This 
summer a young woman lost her life to a parasitic protozoan 
that was living in the water at the National Whitewater Center in 
North Carolina. Another young woman died in South Carolina 
after swimming in the Edisto River and another person has been 
infected in Florida in Broward County. In the last 10 years there 
have been 37 deaths from this infection. This organism is a free
living amoeba and it occurs in nea.rly all habitats - most of the 
time it is nor pathogenic. The uncertainty associated with chis 
deadly organism is its most alarming cha.racteristic. It can be 
found in many lakes and yet it ra.rely is pathogenic, even more 
rarely does someone actually contract the infection. But it does 
happen and chis summer this tragedy struck again here in the 
Southeast. 

I have written about this organism before but it has been 
several years since. Therefore I will provide a link to the Centers 
for Disease Control website for Naegleria fowleri, which has 
an excellent website with plenty of links to primary literature 
and further information <http://www.cdc.gov/parasites/ 
naegleria/general.hcmb. Once contracted, this infection is 
usually fatal (97% fatality) and is termed 'primary amoebic 
meningoencephalitis' or PAM for those of us who balk at multiple 
syllables. Research on this organism has been ongoing since its 
discovery in the 1960s but aside from being able to identify it, 
knowledge of its life cycle (which is complex), and some habitat 
preferences, many questions remain rega.rding the conditions chat 
'trigger' its virulence and what, if anything, makes one person 
more susceptible than another? Please keep in mind chat because 
these are common in many lakes, especially in the Southeast, and 
because it is very rare for someone to contract a pa.rasitic infection 
that can only happen at one stage of the organism's life cycle, this 
organism is NOT primarily a parasite on humans. And being 
common, it must mosdy find other food sources. Here I offer 
an observation about many of the diminutive members of the 
aquatic ecosystem: for many of chem we really don't know much 
about their ecological interactions, at least not in quantitative 
terms (how much and what they eat, for example). 

I am sometimes asked about risk in local lakes. The Centers 
for Disease Control give some good information in order to inform 
a decision. This pa.rasice is common in many lakes throughout 
the Southeast. Ir is likely more active in warmer waters. Normal 
water treatment for swimming pools kills it effectively (chis was 
a problem for the NC case). Most researchers chink the site of 
infection is through nasal membranes and therefore advise care 
when swimming in warmer waters, especially jumping or diving 
into chem. That said, the risk is far greater for drowning in chose 
waters than for contracting chis parasitic infection. 

I have also been asked about the heated discharge from 
Oconee Nuclear Station. The temperature at which this organism 
grows best is reported to be far greater (approximately 112 °F) 
than the ONS discharge. Moreover, chat water originates in the 
coldest, deepest depths of Lake Keowee, not an optimal habitat. 
To my knowledge there have been no studies of the distribution 
of chis organism in Lake Keowee (or in ocher nearby lakes in 
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recent rimes). This is mostly due to the fact char its detection is 
time-consuming and difficult (expensive) and because the risk is 
low there just hasn't been much incentive for such a survey. 

None of the above is much consolation, however, for 
those touched by this tragedy. There is a drug that may have 
some promise in treatment of this infection but this is still 
speculative. Therefore, for anyone who is truly frightened by the 
remote possibility char they could contract this infection, rhe best 
response may be nor to swim during the mid-to-late summer, 
especially in the warmest lakes. Thar said, this parasite can also 
grow in hot water heaters, hot rubs, and heated swimming pools 
although if these are disinfected sufficiently there is little or no 
risk. And with chat I will turn next time to something more 
pleasant, I promise, and return to this story sometime in the 
future, hopefully with better news. •!• 

DHEC Adds Lake Keowee to List of 
Impaired Waters for Mercury 

by Dr. John Hains. 

By now many of you probably have read that Lake Keowee 
has been added to the list of waters in South Carolina, along 
with Lake Jocassee, char have fish consumption limits due to the 
heavy metal mercury in some species of fish (largemouth bass and 
sported bass) . http:/ /www.scdhec.gov/library/ML-004042.pdf 
This is actually an old-but-interesting story that dates back to 
the formation of rhe two lakes. In the early 1970s shortly after 
Lake Jocassee filled and robust fish populations grew there, Dr. 
Ray Abernathy at Clemson University found concentrations of 
mercury that were above acceptable limits for that time. Most 
heavy metals are toxic and some (such as mercury, arsenic, or 
lead) are more toxic than others. Most of us are familiar with this 
but in the case of mercury, back in the early 1970s, the source and 
mechanism of contamination was mysterious. In the Keowee
Toxaway watershed, there just aren't any industrial sources, nor 
are there known significant mercury-bearing mineral deposits. Ir 
wasn't until mercury began to be noticed in many unlikely places 
that detailed research began to allow some understanding of what 
may have been happening. 

Mercury, unlike lead or arsenic for example, has a gaseous 
phase under room-temperature conditions. When I was in high 
school, it was a treat when someone brought a small quantity of 
mercury to school so we could all 'play' with it, allowing it to 
roll around in our hands and stick to the silver coins of that rime 
(remember silver coins?) . If we had shone a certain wavelength 
of light through rhe air above some of char mercury and watched 
with the right kind of detector, we could have seen mercury vapor 
billowing up from each drop or puddle on our desks. 

Fortunately, elemental mercury is nor very biologically 
active hence some of us still get mercury-laden fillings in our 
teeth. Bur if this mercury vapor is released into the atmosphere 
from a gold mining process or a coal-fired power plant (two man
made sources) it moves around the planer just like all the other 
vapors as part of the global 'airshed' . There are natural sources as 
well , such as volcanic activity. And it's constantly being deposited 
and re-released from land, lakes, screams, and the oceans. That 
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Ifs Time for a New LHestyle 
It is time for FUN and to enjoy LIFE on the 
WATER, time to LET LOOSE and PLAY. 

is, unless something changes it into another form - and it is the 
organic form that we are most concerned about. Moreover, the 

Providing you with highly pe~onallzed service to 
guide you through the real estate prOCe$S from 

start to close! 

''Keith Eustis is one of the most thorough agents I 

have ever ,ncount red. Her work ethic Is above and 

beyond She dlli&enlly tept my home e•posed and 

pent many ho<lrJ to fm,1h1e the clo51ng I wn so 

Impressed. I wanted her to help me hnd my next 

place to l,ve, wh1th shed d. They do not come any 

bener than Keith. Betty AlkUlS 
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,process of producing chis organic form is mostly microbial and 
related to cycles of other elements as well. 

A drop of liquid mercury in your hand could be put into 
a proper disposal, hand washed, and then forgotten. Bue a drop 
of methyl-mercury in your hand would be almost instantly 
absorbed and you could count on a wretched death: <htcps:// 
en.wikipedia.org/wiki/Karen_ Weccerhahn>. So it is good chat 
natural processes don't make chis stuff in great concentrations. 
IF there is microbial activiry in an anoxic environment, and IF 
there is sulfur present in that environment - specifically sulfate 
ions, and IF microbes are undergoing sulfate reduction as part 
of their metabolism, and IF there happens to be some elemental 
mercury present as well, THEN some of that mercury can be 
converted ro methyl mercury by the same enzymatic process of 
sulfate reduction (microbially-mediated chemical reduction) . 
These are required conditions in order for chis specific conversion 
to take place. And chis is the most common means of formation 
of organic mercury in the natural world. 

Now we're not yet to the mystery of Lake Keowee. Before 
we get to that, we have to first consider chat the microbes only 
produce low concentrations. So how does it gee to the levels 
found in contaminated fish? The answer is a combination of three 
related processes of uptake, accumulation, and biomagnification 
in the ecosystem. The bacteria uptake the mercury, convert it to 
organic form and then accumulate it in their cells. Then ocher 
microbes (for example, protozoans) eat the bacteria and in the 

process biomagnify the concentrations. When small animals such 
as zooplankton eat the protozoans there is more magnification 
and by the time chis trophic web gees ro top predators such as 
bass, as the story goes, they may be unfit for consumption by the 
true top predator, us. 

This story is so well-known that it's almost not all that 
interesting except chat for Lakes Keowee and Jocassee there 
are some missing pieces, hence the mystery. True, there sci.LI is 
no identifiable industrial point source. Nuclear plants are not 
sources of mercury so Oconee Nuclear Station isn't even a remote 
concern. But there IS mercury in some species of fish. How about 
chat microbial process? One thing about the Keowee-Toxaway 
watershed is chat the soils are typically low in sulfur. In both 
lakes, there just aren't the extensive anoxic habitats for microbial 
activity chat occur in, say, Lake Greenwood (which, I add, also 
has greater sulfur availability). The mystery for Lake Keowee 
and Jocassee remains unsolved. Especially when compared to 
some lakes chat do NOT have mercury advisories (such as Lake 
Greenwood, go figure) . The mystery continues .... 

In the meantime, for anyone alarmed about the fish in Lake 
Keowee, I refer you to the reports offered by DHEC: <http:// 
www.scdhec.gov/FoodSafety/FishConsumptionAdvisories/> 

At chis point in my courses I caution my young students to 
consume fish with care to their type, source, and quantity. This 
caution can be observed in the advisories by DHEC which give 
detailed advice about kinds of fish, where they are taken, and how 
much should be consumed. Good advice. Bon Appetit! •!• 

CLEMSON DOWNS 
RETIRE 

Skilled Nursing Care 
Clemson Downs has expanded our top-tier skilled nursing 
offerings to a new level ot excellence. Skilled Nursing 
beds are now available with the addition of private room 
settings. We offer expert care and compassion tha have 
become the hallmark of our community An on-site gertatnc 
certified physician, coordinated medical and professional 
nursing support, as well as physical therapy, respite care, 
and rehabllltat1on services are available to our residents . 
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Come Visit Us At Any Of Our Locations 
118 llollntyland Road Seneca, SC - (864) 888.2298 

• 
100 East MaJn street wauian., SC - (864) 638.5444 

• 100 North "John Street Walullla, SC - (864) 638.7910 
..__ 
FDIC 

This Is your chance to feast on oysters In the 
heart of the South carollna Botanical Garden, 

while addln1 to the llvl111 history and life of the 
Gardenl Proceeds from this fund-raising event 
directly support the Natural Her1ta1e Garden 

and our environmental education pqrammlng 
mission. 

Visit www.demson.edu/scbs or contact 
scbgevents•pnall.com for more Information 

Paul Trehcame 
Linda Treheame 

1229-A Stamp Creek Rd. 
Salem, SC 29676 

(864) 944-1015 
www. WmeEmporiumSCcom 

wmemp@earthlink.net 
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Buyer Specidla Providing ExcepUonal Mll1cellng 
air a Few Select Llltings 

........., . .........,"a 
9:00-to3:00pm 

AfUD.ftlll famllyoutdoor adftntmel 
..,.... • J.aul'lsbml. AJdmv 

AiraulaSbootlQI. PIJ~ 
WDdllll Altlfacts • C:.-lllde-and-f!Nll 

allDcb-1 
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Devils Fork State Park Turns 25 
by Jacob Gantt, Ranger, Devils Fork State Park 

The gateway to one of the crown jewels of the Carolinas, the Jocassee Gorges, will celebrate its silver anniversary as Devils Fork 
Stare Park turns 25 this year. After reaching this milestone, Devils Fork State Park looks forward to continuing to provide recreational 
opportunities and helping new generations make lasting memories. 

Opening in 1991, rhe park was a hidden treasure on Lake Jocassee for a few years, bur as word spread, the park's visitation 
increased. Over the past 5 calendar years, the park has had an average of over 325,000 visitors a year. 

The park currently offers 59 standard campsites, 13 boar-in only campsites, and 25 rustic walk-in tent sires. For folks looking 
for something a little less rustic, the park boasts 20 mountain villas with amenities such as heating and air, fireplaces, fully furnished 
kitchens, satellite TY, and Wi-Fi. 

The Park has grown and evolved over the years, from the addition of the 25 rustic walk-in rent sites in the late 1990s to the 
more recent renovations to the villas. The original park office and information center were converted into a meeting facility, and the 
original park store was renovated to nor only be a retail outlet bur also to serve as the park's ranger station. Ongoing improvements to 
the villa area will be the addition of outdoor living areas, where guests will be able to grill out and relax next to an outdoor fire. The 
future will present more challenges, but will also give opportunities for improvements such as an expansion to the trail system and the 
other enhancements that will improve the visitor's experience. •!• 

123 between Seneca & Cle■1on 
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Swing overlooking Lake Jocassee 

NO OPEN 
FLAMES 

~ 
IT'S AGAINST 

THE LAW! 

Coming to an island or 
along the shoreline soon, 
these signs were designed 
and purchased by Duke 
Energy and FOLKS. 

Open fires are specifically 
prohibited by Duke Energy 
on their property. 

If you see a fire on an 
island or on the shore of 
Access Areas, please call 
the SC DNR Hotline: 

1-800-922-5431 

864-882-3655 
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\ Y E HOBI - KEOWEE! 
OVER 15 E RS SELLI G 

LAKE K O E PROPERTY 

ALL 864-944-2135 
www.WayneHobln.com 

Take an aerial tour of the lake 

EMAIL:,v EHOB @GMAIL.CO f 
Lake Horms Realty, l.LC, 105 Hayesbury Dr, Pelham~ 

The But In w.ty, Yalu• and~ forY«lr ea,. 

Fuftautomodvtsemas 
~ufactul'ffl~ltd~on 

Domestit.. European, and Asian Cats 
864-633- 800 

551 Id ,rHnvlllt Hwy [Hwy93) 
CmMlflt jusl p ~ 81,1.o 

Monday· Friday; 8:00 a.m. • 8:00 p.m. 

www.mygarage.u■ 
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• INSTALIATION, SAN DI NG , FINISHI NG 

& REF INISHI NG 

• U NFI NISHED & P RE-FINISHED 

• Q UALITY W ORK @ A FFORDABLE PRICES 

fREE [STl MATES • ) NSURED 
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SF_ENCER & STUTSMAN CPAS 

Connie A. Spencer, CPA 

Phone: 864-888-1830 

Fax: 864-888-1831 

Connie@stutscpa.com 

10U3 Clemson Blvd 

P.O. Box612 

Seneca, SC 29679 

www.stutsc a.com 

Your Total Lakefront Resource 
• Custom Docks • PWC Ports 
• Erosion Control • SwlmEze• 
• Boat lifts • Kayak Stow & Go 

864.882.7671 I KroegerMarine.com 
dockandrock@kroegermarine.com 

Stay Connected ® fffl -

Heritage Corridor 
Landscaping 

Lawn Maintenance • Mulch • FcrtiHzation • ltu tallation 

David McAlpine 
2011 Ridgevlew lane 
Seneca, SC 296 78 

(864) 704-9439 
dmcalpl@gmall .com 
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Web: www.upstateinsurance.com 

Email: gary@upstateinsurancc.com 

Up 

Gary S. Stephens, AAI 
Toll Free: 1-877-567-9316 

Anderson Office 
106 Cater Street • P.O. Box 2583 
Anderson. SC 2%22 
226--9126 

Kcowcc Office 
1229-B Stamp Creek Road 

Salem, SC 2%76 
944-0085 

State Farm® 
Providing Insurance and Financial crvices 
Home Office: Bloomington , nlinoi 61710 

Anne 0 . McAJi lc r, Agent 

INSUaANCI 

I 00 Century Plaza, uiLe One, en ca C 29678 
Office 864-882-0390 • Fax 864-885- I 600 

anne.mcali ter.bws6@statefarm. om 

John tcnzingcr, Agent 
115 Bountyland Road, uilc A 

Highway 28 Bountyland Plaza, Seneca SC 29672 
Office 864-888-8888 • .Fax 864-888-4663 

Kim ullivan, gent 
2134 andifcr Boulevard, eneca 29678 

Office 864-882-9224 • Fax 864-647-7846 

24 Hour Good Neighbor Service® 

Action Services of Oconee Inc. 

Septic Tank / Grease Trap Pumping 
& Portable Toilet Service 

HOWARDQU EN 

604 Bear Swamp Road, Walhalla,S 29691 

(864) 638-6642 • Digital Pager (885-5447) 
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Oconee County 

• • Habitat 
' for Humanity~ 

upport Oconee Habitat for Humanity by donating unwanted 
items in working order to the Re ale Store. No clothing please. 

Pick-up of heavy furniture and appliances a,•ailahlc. 
ew vo/1111teer; are always needed. Tl,a11k You. 

Wedn day, Thursda Frida 10:00 am - 4:00 pm 
Saturda 10:00 am - 1:00 pm 

http://ochlh.tripod.com 
130 Bountyland Rd., cncca 864-888-2118 

upply 
Irrigation ', Utility Supply 

Ann ie Smith 
General Manager 
Jeanne Eye 
Irrigation Consultant 

2054 Sandifer Blvd. 
Seneca, SC 29678 

~ 
Phone: (864) 885-1160 

Toll Free: 800-225-1160 
annies@northwestemsupplyinc.com 
www.northwesternsupplyinc.com 
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mnti<& 
utfeside 

of eneca 

Qualit Patio & Ca ua l Furniture 
Grill , toves, Fireplaces 

and Much More! 

cneca 29678 
m, v.patiolircsidc.com 

ANCIENT WI DOM 
MODERN RESULTS 
DID YOU KNOW? 

The World Health Organization and National Institutes 
of Health recognize acupuncture as effective 

treatment for over 40 conditions. 
Health Care with NO Negative Side Effects! 

Pain and Arthritis Menopausal Symptoms . 
Headache Urinary Problems . . 

Reproductive 
Asthma / Allergies Health 

• • 
Digestive Disorders Sports Injuries 

ACUPUNCTURE ARTS OF OCONEE 
Renee Dann , LA . 

Na rionally Boan:! Cerrifi ed Acupuncruris t 

Keowee Yoga and Healing Arts Center 
114 Keowee School Road, Seneca 

864-710-4315 
www.upstatehealing.com 

cg/cgant {I <i)istinctfrc 

/I\'TFRIORi I 
I 

Bypass 123 Across from Seneca Cinemas 
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5YRD 
,~. LAND5CAFE. 

DE.51GN 
landscaF de51gn - hort,c.ultural con5ultations - i,rbor con5trucbon 

Renee K. l'>_iJrd 
Landscape Designer 

phone: 8 +) 508- 91.B 
email: b~rdlandscapcdes,gn grn ,I com 

www.b_iJrdlandscapedes1gn.com 

James Brown 
Manage, 

Tf RJI/N/X. Pro/eS5ional TtmlM aro Pest Coob'ol SeMai 

214 North Walnut Street 
Seneca, SC 29678 
P.O. Box 535 (29679) 
Office: 864-882-8799 
Pickens: 864-878-6509 
Fax: 864-882-8351 
Email : seneca@TrustTerminix.com 
Website : www.TrustTerminix.com 

( I-Q% Qff When You ) O - Mention Th is Ad 

Does Your Septic Tani< 
Have a Filter? 
Clogged Septic Tank Alcer:s Can Cause Tani<.$ 
to Backup Into Your House! 
Alters Should be Cleaned Annually 

Call Paul Galbreath for Inspection & Cleaning 
(864)903-1836 - pegalbre.1th@gmail.com 

UPER 
ERVICE 
TIRE & ALIGNMENT 
3695 Blue Ridge Blvd. 

•tJ 
UNIROYAL 

Walhalla SC 29691 ~ 

BILL BOOMHOWER ~ 
(864) 638-2414 PHO A.-;:':',~~ 
(864) 638-8988 FAX , °t 'lt/J-/flr 

864-882 -3655 
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by James W ilkins, Education and Reso urce Coord inator 
Clemson Experimental Forest, South Carolina Botanical Garde n 

We have several exciting developments to share regarding 
our beloved Clemson Experimental Forest (CEF). In April we 
celebrated the inaugural Forest Fest in the Clemson Experimental 
Forest, and we are so glad char many of you were able to join us. 
Close to 1,000 people attended chis fun, family-friendly event. 
Attendees of all ages were able to "choose their own adventure" 
from a variety of activities, games, and demonstrations. Activities 
at chis year's Forest Fest included several nature walks with focused 
topics such as birds, wildflowers, native plants and butterflies. 
Visitors learned about snakes, amphibians, fish and other wildlife 
chat calls our Forest home. We even had a portable sawmill on site 
where guests could witness the log-co-lumber process and learn 
about ocher sustainable forest management practices. Ar ocher 
popular stations guests could kayak on Lake Issaqueena, learn 
and practice fly rod casting, and make their very own arrowhead. 

In addition co the Clemson Experimental Forest 
management ream and several Clemson University groups, other 
partners at Forest Fest included: South Caroli na Department of 
Natural Resources, Upstate Master Naturalists, Trout Unli mited, 
South Cove County Park, Upstate Forever, and the Keowee
Clemson Bird Club. 

A primary goal of Forest Fest is to bring people together 
and celebrate both the treasure chat is the Clemson Experimental 
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Forest and all of the partners and people who work so hard co 
manage the Forest and use it for teaching research and service. 

By all accounts, Forest Fest 2016 was a remarkable success 
and the overwhelming consensus is co hose chis event every year. 
Any and all feedback is welcome, so if you have nor had a chance 
to share your thoughts on Forest Fest, please do! We will soon 
begin planning for Forest Fest 2017, so stay tuned and we hope 
you will join us. 

In ocher exciting news, the CEF website got an upgrade 
and is now more user-friendly and useful than ever. Check out 
the new website for the latest CEF news and updates as well 
as information about the hiscory of the forest, educational and 
recreational opportunities, and research being conducted there. 
The link to the CEF website is <http://www.clemson.edu/ 
public/experimental--foresr/> or you can just type "Clemson 
Experimental Forest" into Google or any Internet search engine. 
We also invite those of you who like social media to "like" and 
follow the CEF Facebook page, which is another way to stay 
engaged with CEF happenings. 

New ·cEF trail maps are also avai lable for download on 
the website, and our first printing of the new maps are hot off 
the press. Three 18"x24" brochure-style, fu ll-color maps have 
been created for the Fants Grove, Issaqueena Lake and Todds 
Creek/Keowee Heights areas of the Forest. These maps are 
free and available in the Fran Hanson Discovery Center in the 
South Carolina Botanical Garden and locations in and around 
Clemson. 

Scott Baumgarner 
owner 

• 
PO Box 1014 • West Union, SC 29696 • 864.710.2069 

email: baumgarner@bellsouth.net 
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In · addition to 
the new website and the 
free maps, the Clemson 
Experimental Forest has a 
new official poster-size trail 
map! This durable whole
forest map is available for 
$10 (retail) at the Fran 
Hanson Discovery Center, 
and wi ll soon be at several 
locations in and around 
Clemson. All proceeds from the sale of these maps will directly 
support the teaching, research and recreational management of 
the CEF and ongoing efforcs to improve and update official trail 
maps and ocher public resources. 

The CEF is a 17 ,500-acre sustainable managed resource 
certified by the American Tree Farm System and the Sustainable 
Forestry Initiative, verified by chird-parcy auditors. As a working 
forest, all funds generated from the sale of timber products 
and harvests go directly back into supporting its management 
operations. 

Lastly, I hope some of you will join me on one of my 
upcoming Clemson Experimental Forest Tours. One Saturday 
per month we meet at a designated location and explore a 
different area of the CEF. These tours are family-fr iendly and a 
great way to learn and experience the varied natural and cultural 
resources of the Forest. Whether you are new to the area or a 
longtime resident, the Forest never disappoints! Be sure to mark 
your calendars for the following dates this fall : 

September 3, October 22, November 19, December 10 

Please register at least 2 days in advance. The fee is $7 per 
person and the typical tour is from 9-1 la.m. You can register 
online <http:/ /www.clemson.edu/public/scbg/Calendar.hcmb or 
email James Wilkins at <jhwilki@clemson.edu> . . 

There is so much that we love and would like to share 
about the Clemson Experimental Forest, and whether you have 
questions, feedback suggestions for ocher topics or resources to 
develop, we would love to hear from you. We hope you check 
out and share the CEF website and Facebook page with friends, 
family and ochers who are interested in the treasure chat is the 
Clemson Experimental Forest. •!• 

• 
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arolina REALE T T 
3 2 Coll ge nu , I m on. 

Fa.: 64-654- 072 
w''"' .ca rolina-real tat .com 
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YOU'RE INVITED 

Caniina 

@ 
EOOAL HOUSIHG 
Ol'P0"TUHl1Y 

Thur day, October 6, 6:00-9:00 p.m. 
Jazz on the Alley 

Ram Cat Alley, Downtown Seneca 
COME AND SUPPORT 

Keep Oconee Beautiful Assn. 

Kobie says ... 
ort KOBA's mission to educate o 
anti-littering facts and laws, pro 
e Adopt-A-Highway and Adopt-A 
can keep Oconee County clea 

Enjoy live mu1lc, outdoor 
dlnlng, and 1 1llent auction, 
ProcNdl fund elementary 
school program• aimed at 

reducing Jitter and racycllng. 

If you cannot attend our event. 
you iilY danate thlOUlh our .... _ 
www kobasc com 

864-882-3655 
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OUTH*CAROLI A 
BOTA I CA L G RO E 
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by Sue Watts, Educational Program Coordinator 

Tuesdays, Sept. 6, 13, 20, 27, Oct. 4, 11: Junior 
Gardener Club -- In this after school garden club, kids learn the 
basics of gardening through fun and exciting hands-on activities 
with educator Sue Watts. Fee: $40 for series Time: 4-5:30 p.m. 
Hanson Nature Learning Center 

Wednesdays, Sept-Nov: Garden Sprouts -- Preschool 
children and their caregivers discover the wonders of the Botan ical 
Garden with the guidance of Garden naturalist and educator Sue 
Watts. Limit 10 families. Fee: $4 per fami ly (max. 3 children). 
Time: 10 - 11 a.m. Hanson Nature Learning Center 

Thursdays, Sept. 8, 22, Oct. 6, 20, Nov. 3, 17: 4-H 
Junior Naturalist Club for elementary students (6-12). Explores 
the exciting habitats of South Carolina. Fee: $40 series (10% 
member discount). Time: 4 - 5:30 p.m. 

I 

Sept. 16: Full Moon Hikes -- Join natural ist James Wilkins 
and experience the sights, sounds and sensations of a full-moon 
night. Register online or emai l James <j hwilki@clemson.edu> at 
least 1 day in advance. Time: 7:30-9:00 p.m. Fee: $7 family (up 

Emit Wrlghl. <Fr 
Bim~. 
rYl<I! nt · 

hMStml'lltl 

lt1tt Wright DIii 
F no,! 111111 con g A first home. A new biby. lttlre,n nt. 

Wh ther you're Just starting out or wellon your 
way, we have th expertise and perspective to 
help you 

Move smoothly through lift's transitions. 
Together, we can shape you1 financial future. 

We encourage you to stop by or give us a call. 

'v ' tB ~~~_;':',~,;~';'I ., ~!,'~";',~~!,''~ ( o. 

600 CoUege Ave I Clemson. SC 29631 I P 864 653-7702 I TF 8SS ·6SH702 
ben amlnfedwards.com 

f 
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to 5) $5 members/volunteers. Location: Discovery Center. 

Wednesday, Sept. 21: Homeschool Days, Backyard 
Habitats -- Join us each month for an exciting, hands-on learning 
experience! Themes change each class, and activities are designed 
for children ages five and up, however, registration is open to all 
ages. Please register at least 3 days in advance. 

Fall Concert Series: Fall concerts are a great place to relax 
on a Friday night and enjoy the beauty of the Garden. Bring your 
lawn chai rs, blankets and picnic baskets. Admission is free ($5 
donation). Beverages available for purchase. Time: 7-8:30 p.m. 
Location: Amphitheater 

• Friday, Sept. 23: Tim Riehm 
• Friday, Sept. 30: Smithworks - Michael & Rai' Smith 

Friday, Sept. 30: Stroller Strut: Pond Pals -- We will 
begin with a story and then we'll set off on a Garden walk, 
exploring the day's theme. These free monthly programs are ideal 
for preschoolers, but all ages are encouraged to join in the fun! 

Friday, Sept. 30: Garden Painting Party -- Create a nature
inspired painting while fo llowing step-by-step instructions. Bring 
your own beverages and snacks. No experience is necessary. Each 
participant will create a unique 12" x 12" acrylic painting. All 
materials included. Please register by Sept. 22. Fee: $25 Time: 
4 - 7 p.m. Location: Hanson Nature Learning Center. 

Saturday, Oct. 8: Public Fall Plant Sale -- Time: 9 a.m. 
- 1 p.m. Location: SCBG Nursery, 160 Lacecap Loop 

For complete information, go to SCBG website 
< http://www.clemson.edu/public/scbg/Calendar> •!• 

SOUTH CAROLINA BOTANICAL GARDENS 

Mark your calendar! 
Friends of the Garden Fall Plant Sale 
Friday, October 7, 2 pm - 6 pm. 

.Join our Friends Program at the gate to enjoy a first chance to 
boy our wonderful plants Fall I• en excellent time to estab-
Ush, 111juvenate, ar,d embell sh your landscape.. Most plants offered 
for aale are grown In our nuraery, and dozens are propagated from 
th• garden collecbon Avallable will be trees. shrube. Vines. peren
nials edlbles, rau vegetable tranaplants mums, camlvOfOus plants 
and more 
Public Fall Plant Sale 
Saturday, October 8 9 am- 1 pm 
Plant sales are the majorfundralslng events for the SCBG, and II 
proceeds support operallons and enhancements in the Garden 

864-882-3655 
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Introducing New Business Member 
Seneca Animal Hospital 

104 Return Church Road, Seneca 

~ 
MAL HOSPITAL 

Seneca Animal Hospital is a fuU-service veterinary medical 
facility caring for and treating all species and breeds, including 
Canine, Feline, Avian, Reptile, Large and Exotic Animals. Dr. 
Mark Moore is the owner of our three-doctor practice with Dr. 
Forrest Axson and Dr. Shannon Majsztrik. Together they have 
over 50 years of experience. Our professional and courteous 
staff is led by four Licensed Veterinary Technicians. Our team 
is driven to provide the highest quality medical, surgical and 
dental care for your highly-valued family members. We believe 
in responsible pet ownership, preventative health care and health
related educational opportunities for our clients. We utilize the 
most modem equipment for diagnostics and treatment available 
and always looking for ways to improve. The Seneca Journal 
Readers just voted us Best of the Best Veterinarian! Our family is 
proud and honored for the recognition, but our commitment is 
to you and your family! •!• 
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PRIVATE TOURS ARE ALWAYS AVAILABLE! 
• Wednesday, Saturday & Sunday Tours 
• Hiking & Kayak Shuttles, Kayak Tours 
• Sightseeing, photography opportunities, 

birdwatching, botanical exploration and 
waterfalls are part of every tour! 

• JACI (Jocassee Adventure CampQ 
Family-focused adventures every 
Friday throughout the summer 

86'4.280.550 I • www.jocasseelaketours.com 
Tours depart maln boat ramp Devils Fork State Park 

864-882-3655 
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The Changing Face of Oconee State Park 
by Scott Alexander, Park Ranger 

In the community of Mountain Rest along Highway 107 
is Oconee State Park. The park was first built during the Great 
Depression by the Civilian Conservation Corps. Ever since that 
time the park has been providing recreational opportunities not 
only for the residents of the local area but visitors from all over 
the country. Although Oconee State Park retains the rustic feel 
it had when it was first opened over 70 years ago, the staff has 
worked hard over the years to add new attractions and keep the 
park as inviting to the next generation as it was to their parents 
and grandparents before them. 

When the park was first opened, it had 19 rental cabins and 
11 camp sites. Over the years the demand for additional camp 
sires grew. In the 1970s the camp ground was greatly enlarged. 
Today Oconee Scare Park has a 139 sires in the campground. 
In addition to the new camp sires, several additional restroom 
buildings were added at that time. 

Restroom Building 

Over the years this restroom building (see photograph) 
has seen a great deal of use. The time had come to remodel 
the interior. When deciding what the interior of the rest room 
should look like, the staff asked themselves a simple question. 
"Are you proud of it?" The answer was, "Well , it will do." Or 
"maybe." When the answer should have been, "Yes." 

Interior of restroom before remodeling 
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Interior of restroom during remodeling 

Over this past winter the sinks, counters and even the rile 
floor were removed. After months of work Oconee State Park 
now has a restroom building that the staff is proud of. 

Interior of restroom after remodeling 

Many of the visitors who come to Oconee Scace Park enjoy 
the miles of hiking trails chat the park has to offer. At first the 
number of trails in the park were limited. Over the years more 
trails were added. In the 1970s Oconee State Park became the 

SHOR ESCAPES 
Travis Pace 

Cell (884) 752-8145 
Office (864) 859-1449 

tpace@shorescapes.net 
www.shorescapes.net 

864-882-3655 
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southern end of the Foothills Trail. This trail connects Oconee 
State Park to The Mountain Bridge Wilderness over 70 miles away . 
By the 1990s trails to Tamassee Knob and Hidden Falls, both 
located in the adjacent Sumter National Forest, were added to the 
park's trail system. In the early 2000s a trail connecting Oconee 
State Park to Oconee Station State Historic Site was completed. 
With all these additions to the trail system, the small parking 
area located at the Foothills Trail head became overwhelmed. An 
attractive parking area was constructed for access to the park's 
trails just last year. 

Foothills Trail Parking Area 

Trail Head as seen from the new parking area 

Continuing to keep Oconee State Park looking new 
and fresh will be an ongoing challenge but one that the South 
Carolina State Park Service is up to. 

Another ongoing project that the park is working on is 
upgrades to the 19 cabins built by the Civilian Conservation 
Corps. The time has come to do extensive repairs to a number 
of the cabins. Everything from remodeling the interiors to 
structural repairs will be undertaken. Because the cabins are on 
the National Register of Historic Places as examples of Depression 
era architecture, every effort will be made to preserve as much 
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original material as possible, and the 1930s look and feel will also 
be maintained. 

Even though Oconee State Park is over 70 years old, 
many of the park's attractions appear as if they were added in 
the twenty-first century. Oconee State Park only continues to 
improve with age. 

Cabin constructed by the Civilian Conservation Corps 

Oconee State Park is located on highway 107 north of 
Walhalla and operated by the South Carolina Department of 
Parks, Recreation, & Tourism. For additional information 
please call (864) 638-5353 or visit our web site at <www. 

southcarolinaparks.com >. •:• 

~ 
LHOSPITAL 

. 1 .... 
104 Return Church Road Seneca, SC 29678 

(864) 882-9747 
www.MySenecaAnlmalHospital.com 

Dr. Mark Moore 
Dr. Forrest Axson 

Dr. Shannon Majsztrik 
Monday-Friday: 8am-S:30pm 

Thursday: 8am-7pm 
Saturday: 8am-12pm 

Email: lnfo@rnysenecaanlmalhospltal.com 

24/7 large Animal Emergency 
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Duke Energy 
Knowledgeable Contractors 

by Ben Turetzky 

Now that home building has recovered, a number of issues 
have come to our attention. We have been called about lots being 
graded right down to the shoreline and the use of inadequate silt 
fences. Although it doesn't appear to be logical, with silt as the 
major contaminant cited by the EPA, if a home is being built in 
South Carolina on less than 1 acre and siltation of the lake occurs, 
historically, there is not much DHEC could do. They could send 
the information to DHEC Enforcement in Columbia, where the 
decisions are made. The Regional DHEC Staff can do something 
if there is more than one acre involved because DHEC requires a 
grading plan prior to the disturbance of any soil. For a few years 
we have been requesting that Oconee County require a certified 
grading plan before earth is disturbed on any size property. We 
will continue that effort, but it will admittedly be costly. 

One thing you may not be aware of is that the Duke 
Energy website has a list of"knowledgeable contractors" <https:/ / 
www.duke-energy.com/pdfs/Keowee_Contractors.pdf>. Please 
note that this is not endorsement by Duke Energy, but it does 
mean that the contractors listed have either taken a class at Duke 
Energy or have sat with Lake Services personnel and been made 
aware of their shoreline regulations, i.e., "they are knowledgeable 
about the Duke Energy Shoreline Management Guidelines." 
We would like to see Oconee County convene a meeting with 
DHEC and Duke Energy Lake Services with local contractors, 
builders and graders to review the South Carolina regulations 
and demonstrate what strong silt fences look like; what various 
buffers apply to the particular land; and what the Duke Energy 
Project Boundary levels are. Wooden posts and light cloth are not 
very effective on steep slopes and heavy rains, but they do cost less 
chat metal poles and wire reinforced cloth. • 

While most of the builders are aware of and abide by the 
regulations, there are still some contractors who are either not 
familiar with or do not care about the regulations, so ask your 
contractors if they are aware and request that they conform to 
them. I have personally spoken with some builders who are new 
to Lake Keowee, and they have checked with the Oconee County 

~ 
Jeny Holtzclaw 
864-72.3-4029 
Email: Jholtzdaw@lhotmall.com 
917 N. Crestview Drrve 
Seneca, SC 29678 

Green Thumb landscaping & Irrigation 
R9$ldentfal and Commercial • Turf Grass t.ertffled 

Total Lawn and Landscape Maintenance 
Ucensed and Bonded • Free Estlm11tes 

lrrtptlon lnstallatlon and Repair 
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Building personnel before proceeding. Jc should be noted, as a 
matter of policy that FOLKS cries to contact the builder before 
going to the authorities. Lake Keowee is too important to the 
future financial wellbeing of Oconee, Pickens Counties and the 
residents of the Upstate in general to allow care-less-ness. Here 
are some recent examples of poor practices. •!• 

864-882-3655 
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FOLKS Membership & 
Donations Update 

Welcome and thank you to the new members and those who 
have renewed at levels above Family between July 15 and Aug. 
31. 

Donations 

Donna & Robert DiAntonio, Kathryn & James Dunn, Peggy 
& Zeus Stevens in memory of Donald Green of Arizona 

Reggie & Ben Turetzky in memory of Dorothy 
Wertheimer, Alice Wald, Peggy & Roger Weeks 

New Family Members 

George Bissell PP, Christina Bimick PP, Jeffrey Copeland 
PP, Meg Flynn PP 

New & Renewing Patron Members 

Nancy Allen, Christine Biggs, Bill Blackwood, Bill Botsford 
N, Jeff Buckalew, Ann Cramer, Robert Foreman, Juanita & 
Roger Keranen, Joseph Mihelick, Ann & Millard Smith, 
Judy & Lee Trad, Jane & James Van Sen us 

New & Renewing Benefactor Members 

Sidney Davenport N 

Please check with your HR Department for matching 
contribution opportunities. Please consider using PayPal on 
our website to renew memberships and stepping up to the 
next me1'.lbership level. 

Patron $100 • Sponsor $250 • Benefactor $500 

N = New •PP= PayPal 
M = Matching • M2 = Double Matching 

NEW AND RENEWING MEMBERS 

Please consider using PayPal to pay your 
membership donations and to make other 
donations. It will save you a stamp, and FOLKS 
will save on sending out receipts. We hope to 
eventually go to electronic membership notices. 

It was interesting to note that seven of the 
eight new members used PayPal, but none of the 
renewing members did. 

WE WILL ALWAYS ACCEPT CHECKS BY MAIL 

www.keoweefolks.org 25 

40YEARSOFTRU T DMARINE ON RU ION 
ALUMINUM OR EEL I- BEAM CON RU ION 

864-225-2393 / 1-800-706-7397 
www. custom doc ksys te 111 s. co 111 

DO YOU MATCH? 

ABOUT 1°" OF COMPANIES MATOt EMPLOYEE/RETIREE 
DONAllONSSUOt AS MEMBERSHIP DONATIONS 

PLEASE CHECK WITH YOUR COMPANY. 

{864) 882-2765 
www.oconeefederal.com 

Offices in Seneca, Walhalla and Westminster, SC 
Toccoa and Clayton, GA 

864-882-3655 
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The 

BOAT DOCK FRO T GATE 
LANDSCAPES,LLC 

Company, Inc. Bu, o ♦ M r., tN 

Lee Rogers 
Degreed Landscapt Designer~ HDrticultwist 

Kent Wigington 
Ph: 864.88 .2326 
Fax: 864.885.0697 

110 Mto. View Dr. 
Seneca, SC 29672 

boatdockco@gmail.com 
w kco.com 

202 Brookside Drive 
Westminster, SC 29693 

C 864.723.4171 
frontgatelandscapes@gmail.com 

Frontgatelandscapes.com 

FOLKS Corporate & Business Members 
We appreciate the support of our Corporate and Business Members and know that they will appreciate your patronage. 

When you do so, please thank them for supporting FOLKS. 

Corporate Members 
Blue Ridge Electric Cooperative, Inc. 
City of Seneca 
Clemson Downs 
Cliffs Land Partners, LLC 

Business Members 
1st Choice Realty 
Action Septic Tank Services 
Airey Law Firm, Ltd. Co. 
Archadeck 
Benjamin F. Edwards & Co. 
Blinds And Us 
Blue Ridge Bank 
Brian Hanvey-Technology Consultant 
The Boat Dock Company 
Bob Hill Realty 
Carolina Real Estate 
Custom Dock Systems, Inc. 
Dolly's Roofing 
Don Brink CPA 
Dom's Landscape Service 
Elegant & Distinctive Interiors 
English Home Builders 
Financial Dynamics 
For The Birds, Inc. 
Front Gate Landscapes 
Golden Corners Lakes Sail & Power 

Squadron 
Goldie & Associates 
Green Thumb Landscape & Irrigation 
The Happy Berry 
Head-Lee Nursery 
ING Financial Partners 

www.keoweefo lks.org 

Crescent Resources 
Duke Energy World of Energy 
Greenville Water 
Keowee Key Property Owners Assn. 

The Investment Center 
JC Spores 
Jocassee Lake Tours 
Jocassee Outdoor Center 
Jocassee Real Estate 
Julian Davis Allstate Agency, Inc. 
Justin Winter Sotheby's International 

Realty 
Keith Eustis, Keowee Area Homes, 

Realtor with Keller Williams, Seneca 
Keowee Lake Team - Carol & Doug 

Patterson 
Keowee Paddlesports Inc. 
Keowee Towne Market 
Kroeger Marine and Construction 
The Lake Company-Lake Keowee 
Lake Homes Realty, LLC - Wayne 

Hobin 
Lake Keowee Chrysler Dodge Jeep Ram 
Lake Keowee Ford 
Lake Keowee Real Estate 
Lake Keowee Marina 
Lighthouse Restaurant & Event Center 
Melanie Fink - 1st Choice Realty 
My Garage Auto Boutique by Essex 
Northwestern Supply 
Oasis Pools 
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Michelin North America 
Oconee Federal Savings & Loan 
The Reserve at Lake Keowee 
Waterford Pointe Homeowners Assn. 

The Paint Place 
Patti & Gary - Keller Williams 
Paul E. Galbreath, Septic Tank 

Inspections & Mapping 
Perry & Sally Rogers Real Estate, Inc. 
Priority Performance Group Consulting 

Inc. • 
Professional Gardening Services 
Rainmaker, Inc. 
Scarlett & Tom ReMax Foothills at 
Schlotzsky's 
Seneca Animal Hospital 
Sexton Griffith Custom Builders, LLC 
Shorescapes 
South Carolina Botanical Gardens 
South State Bank 
Spencer & Stutsman, CPAs 
State Farm - Kim Sullivan, Agent 
S-Tek Building Solutions 
Strickland Marine Center 
Terminix 
The Cliffs at Keowee HOA 
The Tiki Hur 
Tree South 
Upstate Insurance Agency 
Wine Emporium 

864-882-3655 
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MEMBERSHIP APPLICATION CLI P AND MAIL TO: 

New Member? 

Renewal? 

FRIENDS OF LAKE KEOWEE SOCIETY, INC. 

4065 Keowee School Road, Seneca SC 29672 

,--' •~_- ,'-

FOLKS I 
Name __________ ________ _____ _ 

Address ______________________ _ 

City ____________ State ____ Zip _____ _ 

Phone. _ ____________________ __ _ 

Community/Subdivision _ _ ______________ _ 

- -

Student $1 5/yr 

Family 

Patron 

$45/yr 

$100/yr 

Sponsor $250/yr 

Benefactor $500/yr 

Sustainer $1,000 or more 

I 

Occupation (past/present) ________________ _ 

e-mail address. ____________________ _ 
(lifetime membership) 

Business $1 00/yr 

Corporate $500/yr 

I wou ld like to know about volunteer opportu nities. Please contact me. 

Do your neighbors and friends belong to FO LKS? If not, please pass this newsletter along and encourage 
them to fill out a membersh ip application. A membership form is also on-line at www.keoweefolks.org 

www. keoweefo I ks.org 

DUES AND DONATIONS ARE TAX-DEDUCTIBLE 

FOLKS is 501 c (3) public service watershed organization . 

27 

We'll help you attract 
to your yard. 

BlrdMan's Blend Bird Seed - Squirrel-proof Bird Feeders 
Bluebird Houses - Mealworms - Bfrd Baths - And More 

1229 C Stamp CreQk Rd . (Rt. 130) 
Salem, SC 29676 - 864-944-1265 

www.ForTheBlrdsStore.com 

864-882-3655 
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ATTACHMENT 3 

Renewal Application for NPDES Permit #SC0000515 (SW-8) 

OCONEE NUCLEAR STATION 

SUBSEQUENT LICENSE RENEWAL APPLICATION, APPENDIX E 

ENVIRONMENTAL REPORT SUPPLEMENT 1 
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· March 28, 2013 

South Carolina Department of Health and Environmental Control 
Bureau of Water -Compliance Assurance Division 
2600 Bull Street 
Columbia, South Carolina 29201-1708 

Subject: Duke Power Company/Oconee Nuclear Station 
Renewal Application for NPDES Permit #SC0000515 
Oconee County, SC 

Scott L. Batson 
Vice President 

Oconee Nuclear Station 

· Duke Energy 
ON01VP I 7800 Rochester Hwy 

Seneca, SC 29672 

o: 864.873.3274 
f. 864.873. 4208 

Scott.Batson@duke-energy.com 

The subject NPDES permit expires on September 30, 2013. Per federal regulation 40 CFR 
122.21 and South Carolina regulation 61.9, the attached permit renewal application is required 
to be submitted at least 180 days prior to the expiration date. The original signed application 
and one copy of the application is attached. 

Several revisions are being requested with this permit renewal. These requested revisions are 
included along with the required NPDES permit renewal forms. If you have questions or need 
additional information please contact John Estridge at (864) 885-3979 or john.estridge@duke"." 
energy.com. 

Sincerely, 

:5JP-&ZJ 
Scott L. Batson 
Vice President 
Oconee Nuclear Site 

www.duke-energy.com 
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be: NOTE: Two copies submitted to SCDHEC - Columbia 
Nathan Craig 
Gary Sain - EC0?D 
Andy Perry - ON03EN 
Carrie Dunton - ON03EM 
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2013 Oconee NPDES Permit Renewal 
Requested Permit Changes 

With re-issuance of the NPDES Permit, Duke Energy requests the following proposed permit 
changes. The requests are associated with monitoring frequency and reduction and would not 
cause any impairment to the receiving water body. Given, the long NPDES permitting history 
of the Oconee Nuclear Station and the continued compliance with current and previous NPDES 
Permits, Duke Energy believes these are reasonable requests. The below proposed changes 
are the only changes being requested to the current permit. 

1. The current thermal limit for NPDES outfall 001 is to not exceed a daily maximum value 
of 100 °F. The proposed revision to the thermal limit is to change the averaging period 
from a daily maximum to a 7-day average not to exceed 100°F. 

The basis for this proposed change is to align the limit with State water quality standards 
for freshwaters. The purpose of the outfall temperature limit is to ensure there are no 
adverse impacts to the biological community of the lake. The State temperature water 
quality standard for Freshwaters, which are lakes, is based on a weekly average 
temperature values. We believe that changing the temperature limit to a weekly average 
will align with the State water quality standard and will not have any adverse effects on 
the biological community of the lake. This revised limit will be more representative of the 
actual temperature discharged and will help to reduce any variability seen in daily data 
points. 

The updated Oconee Nuclear Station 316(a) Demonstration Report documents that the 
biological activity of the lake has not been impacted by the operation of the Oconee 
Nuclear Station. This has been demonstrated throughout the life of the station. 

2. A revised 316(a) Study Plan is included for your review and approval. The current 
316(a) Study Plan consists of monitoring water quality parameters. (temperature, 
dissolved oxygen. pH, and specific conductance) monthly, nutrients quarterly, anions 
and cations semi-annually, and phytoplankton and zooplankton quarterly, This 
monitoring is conducted every year. In addition, the current plan requires hydroacoustic 
and purse seine sampling once per year every year and electrofishing once per year in 
two of every three years. 

The proposed revised monitoring plan contains a reduced monitoring frequency for Lake 
Keowee. There are no changes being requested associated with the monitoring 
locations. A summary of the proposed monitoring frequency is as follows: 

• Water quality parameters and nutrients are proposed to be collected quarterly for 
two of every five years, except anions and cations, which are proposed to be 
collected semi-annually for two of every five years. 

• Phytoplankton and zooplankton are proposed to be collected quarterly for two of 
every five years. 

• Fisheries consisting of spring electrofishing, Fall hydroacoustics and Fall purse 
seine surveys are proposed to be collected once per year for three of every five 
years. 

The basis for the proposed changes is as follows: Given the past monitoring and 
associated reports, more than 40 years worth, on the ecosystem of Lake Keowee, the 
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impact of Oconee Nuclear Station's thermal discharge on the biology of the reservoir has 
been and continues to be minimal. Unless plant operations change, we anticipate that 
the historical impact or lack thereof will continue to be minimal. 

Based on the extensive historical database and the lack of any significant biological 
issues for the reservoir, Duke Energy believes the reduced monitoring is justified. The 
revised 316(a) monitoring plan is sufficient to determine impacts to Lake Keowee from 
station operations. , 

3. The current requirement for Total Residual Chloride (TRC) for Outfall 002 is to collect 
and analyze a monthly sample. It is proposed that the TRC monitoring frequency be 
changed from 1 /month to 1 /month per occurrence. 

The basis for the proposed change is as follows: There are many months where 
chlorine is not added to the system and therefore, this monitoring would not be required. 
This will prevent monitoring for chlorine when it has not been added to the system. 

The existing NPDES permit condition for TRC for this outfall was written at the time 
when the sanitary sewer system was discharged by this outfall. The sanitary sewer 
system, which was continuously chlorinated and dechlorinated, is now discharged to a 
municipal system and not by means of this outfall. Therefore, having the TRC limit 
based on the sanitary sewer system is no longer relevant. 

A condition in the permit could be added that requires records of the chlorine additions 
be maintained and in months in which chlorine is added TRC monitoring will be required . 

4. The current permit does not provide guidance on required sampling in the event that 
continuous monitoring devices (currently temperature for Outfall 001) are unavailable or 
maintenance is being performed. It is requested that a special condition would be added 
to the permit to require grab samples on a daily basis if continuous monitoring devices 
are unavailable. Suggested wording for this is as follows: 

"In the event that the continuous monitoring equipment is out of service, grab samples 
will be collected daily until the continuous system is restored. These events are to be 
recorded on the discharge monitoring report." 

5. The current permit has an approved mixing zone request for Outfall 002. This provides 
a 19.4% Chronic Test Concentration. A dye study for Outfall 002 was conducted in 2010 
and a CORMIX model performed in 2005 to support the current permit limit. The reports 
of these studies are provided as part of the permit renewal application. It is proposed 
that the current mixing zone limits stay within the permit based upon these studies. The 
characteristics of this outfall have not been changed since these studies were 
performed. 

However, we are requesting clarification on how long these studies will remain valid and 
if we will be required to conduct an additional mixing study prior to future permit 
renewals. If an additional mixing study is required to support the mixing zone, it is 
requested that a condition be added to the permit to require this . 
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6. Groundwater Monitoring. In the current permit, condition Part 111.C.2 requires 
groundwater monitoring for tritium and fission activation products from wells and Part 
V.C.4 requires groundwater monitoring of carbonhydrazide, naphthalene, volatiles, 
tritium and gamma emitters. 

It is proposed that both of these conditions are removed from the permit. The 
radiological groundwater monitoring is conducted and reported annually to SCDHEC in 
the Annual Radiological Effluent Release Report (ARERR) for the site under the 
Memorandum of Agreement (MOA) between Duke Energy and SCDHEC Radiological 
Split Sampling and Data Sharing dated May 21, 2008. 

The Annual Radiological Effluent Release Report (ARERR) contains groundwater data 
for all site wells and is publically available at the Nuclear Regulatory Commission 
website (www.nrc.gov) by searching 'environmental Oconee'. 

The sampling conducted for carbohydrazide and napthalene analysis was a one-time 
monitoring event. These parameters are not believed to be present in groundwater and 
it is requested that these parameters be removed from the required monitoring list. 

The basis for this request is that the radiological groundwater monitoring is already 
reported to SCDHEC and the other monitoring was for a one time analysis. 

7. Outfall 004 pH monitoring. The current permit requires pH monitoring at Outfall 004. It 
is proposed that pH monitoring for this outfall be eliminated. Prior to discharge, all 
liquids are treated to NRC effluent release criteria and then mixed with water from the 
Keowee Hydro Station Tailrace in compliance with NRC requirements . 

The basis of this request is that the pH monitoring that occurs at this location is primarily 
representative of lake water. The historical pH monitoring from this location has all been 
within the State water quality standards. 

8. Outfall 006 Landfill Leachate. The current permit requires monitoring at Outfall 006. 
The monitoring is performed quarterly for several parameters. It is proposed that 
monitoring of this internal outfall be eliminated. 

The basis for this request is that this outfall is an internal outfall and has minimal and 
often no flow. Generally, flow is only observed during or following heavy rainfall events. 
Furthermore, when there is flow present from this outfall, it mixes with other flows and is 
treated in chemical treatment pond # 3 prior to discharge. The flow from this outfall is 
accounted for in Outfall 002. Since this is an internal outfall prior to treatment, Duke 
Energy believes monitoring of this outfall is unnecessary . 
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The Oconee Nuclear Station is a three (3) unit nuclear fission steam electric generating station. It 
is owned and operated by Duke Energy. Each unit is a two loop pressurized water reactor. 
Reactor fuel is zirconium alloy clad sintered uranium oxide pellets. Reactor heat absorbed by the 
Reactor Coolant System produces steam in two (2) steam generators sufficient to drive a turbine 
generator unit with a design net electrical rating of 860 megawatts per unit. The nuclear reaction 
is controlled by control rods and chemical neutron absorption. Boric acid is used as a chemical 
neutron absorber and to provide borated water for safety injection. During reactor operation, 
changes are made in the reactor coolant boron concentration. 

A schematic diagram of water use and discharges indicating rates of flow for individual waste 
streams of Oconee Nuclear Station is attached. Actual flows though individual systems may vary 
significantly depending on operational requirements and meteorological conditions. The following 
is a description of the major systems associated with water usage and discharges. 

Station Intake 

All water used by Oconee Nuclear Station (ONS), except potable water, is withdrawn from Lake 
Keowee. A skimmer wall is located in the intake cove to ONS. This wall has openings at the 
bottom which allows the cooler water to be pumped into the station by the intake pumps. ONS 
has three (3) power generation units. Each of the three units has four (4) Condenser Circulating 
Water (CCW) pumps for a total of 12 intake pumps. There are two (2) intake screens per pump 
for a total of 24 screens. 

The intake screens are lifted with a crane and hosed down to backwash them whenever the 
differential level alarms on each pump bay indicate the need. Raw lake water and a fire hose are 
used to backwash screen with high differential pressure. The water is returned to Lake Keowee 
at the intake bay. The debris collected from the screens is placed in containers and disposed of 
at a licensed landfill. No chemicals are used in the backwash water. 

Fire Protection System 

The fire protection system is supplied by the High Pressure Service Water (HPSW) system. The 
high pressure service water system takes suction from crossover lines in the Condenser 
Circulating Water (CCW) system piping. A 100,000 gallon elevated storage tank provides a 
back-up supply of water for fire protection. Discharge from the fire protection system usually 
goes to Outfall 002 via yard drains, building sumps, etc. At the present time no chemicals are 
added to the fire protection system. However, should biological growth threaten the operability of 
the system, chlorine will be injected as needed (seasonally), to control biofouling. The fire 
protection system will be operated in such a manner to minimize the discharge of chlorine to 
receiving waters. This includes such practices as directing system flushes across the ground to 
eliminate residual chlorine. 

If general corrosion should become significant, additional corrosion treatment will be provided. If 
chemicals other than chlorine are used, the system will be operated in such a way to prevent the 
discharge of toxic quantities of chemical to the receiving waters. Appropriate permission will be 
obtained prior to use of alternate chemicals . 

Outfall 001: Condenser Circulation Water (CCW) System 

Revision March 2013 Page 3 of 15 



• 

• 

• 

Oconee Nuclear Station, Oconee County 
NPDES Permit #SC0000515 

March 2013 
Outfall 001 is comprised of non-contact cooling water consisting of condenser circulating 
water and miscellaneous non-contact cooling water. Outfall 001 discharges into Lake Keowee at 
a depth of approximately 20 feet. Each of the three (3) power generation units has four (4) 
condenser circulating water (CCW) pumps for total of twelve (12) pumps. The capacity of the 
pumps of each unit depends on the number of pumps operating as shown on the following table 
(based on original manufacturer pump curves without regard to normal degradation during years 
of operation): 

Number of Pumps Operating 

1 
2 
3 
4 

Total Flow/Unit (gpm) 

246,000 
465,000 
609,000 
708,000 

The operation of all 12 pumps for three unit operation would result in a total flow of 2,124,000 
gpm or 3058 MGD. 

The operational schedule of the pumps of each unit is a function of the intake water temperature 
and the unit load. At 100 percent load and the intake temperature near its summer high, three 
and sometimes four CCW pumps are used to maintain the discharge water temperature within 
permit limits. When the unit load is less than 100 percent, and when intake temperatures are 
lower, fewer pumps may be needed to maintain the discharge temperatures within the specified 
limits . 

Condenser cleaning is by mechanical means (trade name "Amertap"). This system circulates 
small sponge rubber balls through the condenser tubes continuously. The purpose of the 
Amertap system is to reduce and prevent fouling of the condenser tubes by circulating sponge 
balls through the tubes and thus cleaning tubes while the plant is in operation. 

Twelve Amertap pumps are provided for each operating unit. Each Amertap system has a 
capacity of approximately 800 balls. The pumps circulate sponge rubber balls. The balls are 
injected on the inlet side of the condenser and are retrieved on screens on the discharge side of 
the condenser. An estimate prepared in 2003, indicated that approximately 153 gallons of balls 
are lost on an annual basis. The lost balls are discharged from Outfall 001. These balls have the 
same buoyancy as water and will generally sink if discharged to Lake Keowee. Efforts are made 
to minimize the loss of balls within the system. 

The CCW system has a 48-inch gravity drain line via Chemical Treatment Pond #3 (CTP 3) to the 
Keowee Hydro tailrace. Upon a loss-of-power situation, the gravity drain line will automatically 
open and the CCW system will continue to operate as a siphon system supplying sufficient water 
to the condensers for decay heat removal and emergency cooling requirements. Tests are 
conducted during each refueling outage. This flow path discharges via Outfall 002 to the Keowee 
River rather than to Lake Keowee. Nominal test flow is approximately 24,000 to 30,000 gpm for 
four (4) hours. During an actual loss-of-power condition, flows may be greater depending on 
duration of power loss. 

The miscellaneous non-contact cooling water is supplied by the low pressure service water 
system which takes suction from cross-over lines in the CCW system piping. The system 
supplies water to cool various motor bearings, seals, and lube oil coolers . 

The inlet and discharge water temperature is continuously monitored by in-line instruments 
(RTD's) which input the Operator Aid Computer. The temperature change (Delta T) as well as 
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total flow is recorded in the Operator Aid Computer. The RTD's measure discharge temperature 
after the condenser but prior to mixing with receiving water. The computer is programmed to 
provide the plant operators an alarm when the Delta T begins to approach the permitted limit. 
This allows adequate time to adjust plant operation to maintain the discharge temperature within 
permit limits. 

Temperature monitoring is conducted at the station discharge structure for NPDES compliance 
monitoring. Monitoring anywhere between the condenser and the discharge monitoring structure 
is acceptable for temperature monitoring to satisfy the thermal monitoring required by the NPDES 
permit. 

After removing rejected heat from various components, the water is returned to the CCW system. 
Approximately twice per year the condenser tubes may need to be tested for leaks. This test is 
conducted using a tracer gas (i.e., sulfur hexaflouride, helium, etc). The levels of discharge will 
be well below any levels of aquatic biological toxicity concern. Any release to the environment 
will only occur during short intervals (approximately 30 seconds per injection, normally less than 6 
injections per condenser) as the tests are being conducted. The entire test period per unit is 
normally conducted in two or three hours. 

The potential exists for closed cooling systems to have a minor leak due to equipment failure. 
These leaks will discharge into the CCW system. If a leak did occur it would be repaired 
promptly. Some of these closed cooling systems contain sodium molybdate compounds, and 
other treatment chemicals. Any leak from closed cooling systems would be below the No 
Observed Effect Concentration (NOEC) . 

Outfall 002: Conventional Wastewater Treatment System (WC} 

Outfall 002 is comprised of process wastewater composed of yard drains, air handling units, 
decant monitor tank, tendon gallery sumps, turbine building sump monitor tanks, Reverse 
Osmosis (RO) reject flow and RO cleaning flow, Standby Shutdown Facility sump, intake dam 
underdrain system, oil and chemical product unloading/ storage areas, yard drainage areas, 
turbine building sumps, chemical metals cleaning, CCW gravity drain tests and condenser un
watering. 

The discharge is to the Keowee River. The monitoring location is at a monitoring station built in 
2005 located adjacent (approximately 800 feet) to the Keowee River. This monitoring station is 
approximately 1800 feet from Chemical Treatment Pond#3 (CTP3). Outfall 002 contains primarily 
non-radiological wastewater. It can,. however, contain very low levels of radioactivity. Any 
discharges of radioactivity are monitored and accounted for in accordance with the Nuclear 
Regulatory Commission (NRG) regulations. 

Periodically the discharge structure will be cleaned out to remove accumulated sediment to 
assure proper operation of the flow monitoring weir. Removed sediment is discharged across the 
ground upstream of the monitoring station. 

The Conventional Wastewater Treatment System consists of three (3) treatment ponds. The 
ponds are identified as Chemical Treatment Ponds (CTP) 1, 2 and 3. CTP 1 and 2 are parallel 
ponds that operate in a batch mode. One pond will be in service receiving wastes, while the 
other pond is either providing treatment, discharging, or in standby. The treatment provided by 
CTP 1 and 2 includes: sedimentation, neutralization, mixing, aeration and chemical oxidation. 
Pumps are provided for re-circulation or controlled discharge to CTP 3. 
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CTP 1 and 2 receive inputs from the water treatment room sump, waste neutralization sump, 
condensate polisher sumps, turbine building sumps, photographic waste, and chemical metals 
cleaning waste. CTP 3 receives additional inputs from the standby shutdown facility sump, 
turbine building sumps, decant monitor tank, turbine building sump monitor tanks, yard drains 
consisting of storm water runoff, intake dam underdrain system, and reverse osmosis concentrate 
flow and reverse osmosis cleaning flow. 

CTP 3 has an oil boom, and concrete skimmer wall which are used to prevent discharge of oil or 
other floating materials. The discharge from CTP3 also has a weir gate to temporarily stop 
discharging if necessary to provide holdup for spills to CTP 3. 

A Waste Neutralization Sump (WNS) is available to adjust the pH of extremely acidic or caustic 
water resulting from demineralizer regenerations in the water treatment room. The pH 
adjustment 
is made prior to transferring the waste neutralization sump to CTP 1 or 2. 

Treatments to inputs into CTP 3 include neutralization, precipitation, mixing, dechlorination, and 
oxidation. Common chemicals found in this flow stream may include among others: 

Ammonia 
dimethylamine (OMA) 
hydrogen peroxide 
Mercaptobenzothiazole 
Polyelectrolyte 
Sodium tetraborate 
Commercial cleaning chemicals 
Molybdates 

Antifoam 
ethanolamine {ET A) 
Hypochlorite 
3-methoxypropylamine (MPA) 
Sodium hydroxide 
Sulfuric acid 
Sodium sulfite 
dispersants 

Carbohydrazide 
Hydrazine 
lab chemicals 
Morpholine 
sodium nitrite 
Titanium 
Tolytriazole 

Some additional microbiocides that may be in the conventional waste water treatment system 
include the following: 

lsothiazolamine 
Gluteraldehyde 

dibromo-3-nitrilopropionamide (DBNPA) 

1. Water Treatment System Waste Stream 

Water from Lake Keowee is treated for process use. Filtration is performed by multimedia 
filters (described below). Coagulants such as polyelectrolytes and alum are added to 
coagulate colloidal material, thus improving filter efficiency. Gaseous chlorine is also 
added for disinfection purposes. Demineralized water is further treated by carbon filtration, 
demineralization and/or reverse osmosis (RO). The waste streams generated by these 
processes include filter backwash, demineralizer regeneration waste, RO reject flow, and 
RO cleaning wastes. These waste streams are collected in a floor drain sump and 
pumped to the Conventional Wastewater Treatment System. RO reject flow is routed 
directly to #3 CTP. The other waste streams are routed either to the WNS or directly to 1 
& 2 CTP's . 

A. Water Filtration 

Water is filtered through two multimedia filters and two activated carbon_ filters. One 
multimedia filter is in service while the other is being regenerated (backwashed) or in 
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standby. The multimedia filters are used to filter particulate from raw water. The filters 
are regenerated {backwashed) 1-2 times per week. Each regeneration (backwash) 
requires approximately 15,000 gallons of water. The backwash water goes to CTP 1 or 2. 
The media in the filters consist of anthracite coal, quartz, and garnet. The media in the 
filters has a lifetime of about 10 years. When replaced, the media will be disposed of in 
an approved landfill or by other suitable approved method. This media can also be 
sluiced to either CTP 1 or 2. 

The activated carbon filters remove total organic carbon and chlorine before water is 
pumped to the RO filters and demineralizers. The carbon filters are periodically 
backwashed. Backwash goes to CTP 1 or 2. When replaced, the media will be disposed 
of in an approved landfill or by other suitable approved method. This media can also be 
sluiced to either CTP 1 or 2. 

B. Demineralizer Regeneration Waste 

There are two make-up demineralizers; one is in service while the other is being 
regenerated or in standby. Under normal operations, with Reverse Osmosis (RO) in 
service, a regeneration is performed about every 2 months, or 6 times annually. When 
the RO is out of service, regenerations are performed on approximately a weekly basis. 
When the Reverse Osmosis (RO) is used, regenerations frequencies are significantly 
reduced. A normal regeneration, at the present time, requires approximately 75 gallons of 
93% sulfuric acid, 275 gallons of 50% sodium hydroxide, and 35,000 gallons of water. 
The amount of required acid and caustic will vary as dictated by operational requirements. 
Regeneration chemicals are pumped to the waste neutralization sump (WNS) for pH 
adjustment to between 2.0 and 12.5 standard units and then discharged to either CTP 1 
or 2. 

C. Reverse Osmosis (RO) Waste 

i. RO Concentrate 

The RO concentrate flow is a side stream from the RO process. It is filtered water that is 
2-3 times higher in dissolved solids than filtered water. An antiscalant additive (polyacrylic 
acid) can be fed at approximately 5 ppm into the RO feedwater. The RO concentrate is 
discharged directly to 3 CTP via the yard drainage system. 

ii. RO Cleaning Waste 

Approximately twice annually, the RO membranes require cleaning. Cleaning wastes are 
routed to the WNS, then to CTP 1 or 2 following pH adjustment. The cleaning solutions 
used are KLEEN MCT103 and KLEEN MCT 411. The KLEEN MCT103 contains, 
nitrilotriacetic acid trisodium salt, N-hydroxyethylenediamine triacetic acid trisodium salt, 
glycolic acid, and phosphoric acid. The KLEEN MCT 411 contains, sodium 
tripolyphosphate, sodium hydroxide, and three other trade secret ingredients. Each 
cleaning requires approximately 75 gallons of product. If biofouling is identified as a 
problem, biocides will also be added. Dosage rates will vary, but biocides will not be 
released in amounts that would exceed the NOEC at the discharge. Typical biocides 
used for cleaning include: 

• 1-Bromo-3-Chloro-5,5-dimethylhydantoin (BCDMH), 
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• hydrogen peroxide or hydrogen peroxide and peracetic acid at 

concentrations of <0.2% and 

• solutions of 0.5% formaldehyde and 0.15% methanol. 

D. RO Layup 

Typically less than once per year, the RO system may have to be placed in wet lay-up for long 
term storage. Layup wastes are routed to the WNS, then to CTP 1 or 2 following pH adjustment. 
Layup solution volumes will be approximately 300 gallons. The layup solution used would be 
KLEEN MCT882, which contains citric acid. 

All cleaning or lay-up wastes are routed to CTP's 1 or 2. 

E. Miscellaneous Waste Streams 

Miscellaneous waste streams consist of system leaks, venting pumps, sample line flush water, 
tank overflows, and floor wash water in unmetered amounts. All of these flows drain to the water 
treatment room sump where they are pumped to the Conventional Wastewater Treatment 
System. Carbon, and waste resin are sluiced to the ponds as required or disposed of in another 
approved manner. 

Tendon galleries and other groundwater flows are also directed to yard drains which flow into 
CTP#3. The Standby Shutdown Facility (SSF) also has a groundwater flow that discharges into 
the stormdrain which flows into CTP3 . 

2. Plant Process Waste Streams 

The plant process wastes streams are collected in the turbine building sumps. They include 
drainage for equipment maintenance, pump seal leak-off, pump bearing cooling water, pump 
venting, small component heat exchanger cooling water, air ejector off-gas drains, component 
leakage, floor wash, sample line flush water, lab drains, steam generator drainage, and tank 
overflow. These flows are primarily either lake water (seal and bearing cooling water, etc.) or 
high quality processed water. The sumps are equipped with oil skimmers to ensure that minor oil 
leaks or spills do not reach the environment. The turbine building sumps can be aligned to either 
CTP 1,2 or aligned to CTP3 . 

. 3. Condensate System Drainage 

The turbine building sumps routinely receive incidental leaks and drainage from the condensate 
system. During normal operation, the condensate contains approximately 100 ppb of hydrazine or 
other approved oxygen scavengers, such as carbohydrazide at equivalent concentrations, to 
deoxygenate the water and approximately 8 ppm of ethanolamine (ETA) for pH control. 

Titanium may be added at <1 ppb concentration as a corrosion inhibitor. Condensate pH is 
maintained using ETA at a concentration of 8 ppm ETA, or by using other approved chemicals 
such as ammonia, methoxypropylamine (MPA), morpholine or dimethylamine (OMA). 

Each unit is normally shutdown on a 24 month cycle. Each unit has two (2) Once-Through-Steam 
Generators with a volume of approximately 30,000 gallons each. During shutdowns, either 
hydrazine or carbohydrazide is added to the steam generators to prevent corrosion within the 
system. Hydrazine concentrations will run from 75 to 500 ppm, while carbohydrazide will range 
between 100 - 700 ppm. Typical concentrations for either will be approximately 200 ppm. ETA, 
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or other chemicals, such as ammonia, MPA, morpholine, or OMA will be added at a concentration 
to maintain a pH of greater than 10. During startups, excess lay-up water is pumped to CTP 1 or 
CTP 2 for treatment. Condensate water may contain trace quantities of radioactivity. The NRC 
approved Technical Specifications determine whether the water is to be treated in the 
Conventional Wastewater Treatment System or Radwaste System based on the amount of 
radioactivity present. 

4. Lab Drains 

Within the station, there are several laboratories performing analyses to ensure the quality of the 
process streams. Most laboratory drains are routed to the radwaste treatment system. A 
secondary system laboratory drain is routed to the turbine building sump. The environmental 
laboratory drains are routed to the Sanitary Waste Collection System. 

5. Floor Wash 

The floors. throughout the station are maintained by a contract vendor. Products used to clean 
· and maintain the floors consist of typical commercial products. 

6. Condensate Polisher Sump 

The Condensate Polisher Sump is occasionally used to receive flow from sample drains, system 
leak-off, and spent water purification resin from the stator cooler. The Condensate Polisher 
Sump is normally routed to the Radwaste Facility where waste ion exchange resins are removed 
and the water is processed for discharge through Outfall 004. However, the treated water from 
the Radwaste Facility can be aligned to discharge to Outfall 002. 

7. Standby Shutdown Facility 

The Standby Shutdown Facility (SSF) is_ an alternate and independent means to shutdown the 
station during emergencies should the need arise. The independent power supply for the SSF is 
a diesel generator system. The SSF contains a sump to collect system leakage, floor wash, and 
drainage of the equipment for maintenance. The cooling system is usually flushed annually to 
maintain efficiency. The SSF sump discharges to CTP 3 via the yard drain system. 

8. Petroleum Product Storage Run-Off/Yard Drains 

Petroleum product (oil, gas, diesel, etc.) storage is provided by underground or above ground 
tanks or drums. Curbing around the above ground tanks is designed to contain any spills which 
might occur due to tank rupture or overfilling. Should any product be spilled/leaked outside the 
curbed areas, yard drains discharge to CTP 3. This pond also serves as secondary containment 
for any spills for the majority of the site. All oil storage areas are covered by the Spill Prevention 
Control and Countermeasure (SPCC) Plan. 

9. Reactor Building Tendon Galleries 

The reactor buildings have tendon galleries around the outside perimeter of the building. 
Subsurface groundwater infiltration that collects from the tendon galleries is routed to a sump 
which is pumped to the yard drainage system. The yard drainage system discharges into CTP3. 
The reactor building tendons are greased to protect the tendons . 

Outfall 003: Sewage Treatment System 
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Outfall 003 is abandoned. All sanitary wastewater is now routed offsite to the Seneca Light and 
Water. This wastewater is treated at the Coneross Treatment plant by the Oconee Joint Regional 
Sewer Authority. All sanitary wastewater has been routed off-site since February 2010. 

Outfall 004: Liquid Radwaste Treatment System 

Outfall 004 is comprised of process wastewater from the Liquid Radwaste Treatment System 
discharge. This outfall discharges to the Keowee River. Inputs to this system consist of 
equipment drainage, pump seal leak-off, pump bearing cooling water, small component heat 
exchanger cooling water, leaks, floor wash, closed cooling system leakage, lab drains, metals 
cleaning, sample line flush water, and laundry and shower water. The concentration of 
radioactivity is regulated by the NRC. 

The Liquid Radwaste system removes and controls radionuclide concentrations in radiologically 
contaminated water. The waste streams are collected in holding tanks for processing in batches 
through filters, and /or appropriate mass transfer bed materials. The mass transfer bed materials 
include ion exchange resin, zeolites, activated carbon, or other appropriate adsorption materials. 
Oxidation and neutralization may also be used, if the waste does not meet process specifications. 
The type and amount of treatment provided for each batch of waste depends on the type and 
quantity of radiological contamination present. The treated waste is collected in holding tanks 
prior to discharge. 

Chemicals that may be in the outfall 004 waste stream include the following: 

Ammonia 
Carbohydrazide 
citric acid 

ethanolamine (ET A) 
Lithium hydroxide 
oxalic acid 
tolytriazole 

tri sodium phosphate 

Typical laboratory chemicals 
cationic polyelectrolytes 
commercial cleaning 
chemicals 
hydrazine 
3-methoxypropylam i ne 
di potassium phosphate 
potassium permanganate 

Mercaptobenzothiazole 
tri potassium phosphate 

Microbicides which may also be in this waste stream include: 

gluteraldehyde dibromo-3-nitrilopropionamide (DBNPA) 

boric acid 
chemical metal cleaning waste 
dimethylamine (OMA) 

hydrogen peroxide 
Morpholine 
dispersants 
Sodium hydroxide 

Sodium tetraborate 
Molybdates 

lsothiazolinone 

Standard commercial products are utilized to clean and maintain the floors in areas that are 
contaminated with radioactivity. Wastes produced by the cleaning are disposed of in the 
Radwaste System. 

All liquids are treated to NRC effluent release criteria (10 CFR Part 20). They are then 
discharged to the Keowee River after mixing with the Keowee Hydro Station Tailrace in 
compliance with NRC requirements (10 CFR Part 50) . 

Outfall 005: Chemical Metal Cleaning Wastewater 

Outfall 005 is comprised of Chemical Metal Cleaning Wastewater (CMCW). This outfall is an 
internal outfall that discharges to the Keowee River via Outfall 002 and/or Outfall 004. This outfall 
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was created for monitoring purposes, and does not have one discrete physical location. Any 
activities producing CMCW will occur very infrequently. Any CMCW that is contaminated with 
radioactivity will be processed through the liquid radwaste treatment system, and discharged via 
outfall 004. If the waste does not require treatment in the radwaste system, it will be processed 
through the conventional waste system and discharged via Outfall 002. In any activities that 
produce a CMCW, chemicals will be either consumed in the process, or treated to insure there 
will be no discharge of quantities in excess of NOEC for those chemicals. This outfall is 
designated for monitoring purposes only. 

No discharge has occurred from this outfall in the previous 10 years. 

Outfall 006: Landfill Leachate 

Outfall 006 is comprised of landfill leachate wastewater. This outfall is the discharge from the 
on-site landfill system. This is an internal discharge which flows into CTP 3. Flows occur from 
this outfall primarily during and/or after a rainfall event has occurred. Flow in the leachate pipe is 
very intermittent and is typically a very small amount. This landfill is permitted to receive waste 
as identified in its permit (IWP-239). 

Outfall 007: Keowee Hydro 

Outfall 007 is comprised of 'utility water' from Keowee Hydro. This water consists of non
contact cooling water and dewatering/sump water. A description of the various waste streams 
from the hydro is described below: 

Cooling Water Discharges: An estimate of the volume of cooling water used at Keowee Hydro 
is 8 MGD. Various components within a hydroelectric facility generate heat during operation and 
need to be cooled. These components may be cooled with a lubricant such as oil or water. In 
some instances, oil reservoirs may be cooled by a heat exchanger with once through non-contact 
cooling water. 

A description of cooling water discharges is listed below: 

1. Generator Air Cooling Water: The cooling water flow of each unit combines with hydro 
turbine water discharge in the facility tailrace at a single point, which is below the surface of 
the water. The cooling water is generally less than 0.01 % of the total discharge flow. 

2. Water Cooled Bearings: Bearings are cooled with noncontact cooling water withdrawn from 
the station's service water and discharged via a concrete trench, sump, or wheel pit to the 
tailrace. The discharge point is below the water level. 

3. Miscellaneous component cooling: Non-contact cooling water used to cool various 
components within the station such as air compressors and lube oil coolers. 

Other Discharges • 

Component Lubrication: Since various components of systems within the station require 
lubrication for proper operation and are in direct contact with water, lubrication processes are 
minimized. Descriptions of lubricating processes associated with such systems are listed below: 

1. Head Gates: All hydro stations have head gates that are used to isolate turbines from the 
intake waters in the lake or river in order to gain access to the unit internals. Prior to the head 
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gates being removed or operated (normally no more than once per year), the mechanism 
must be lubricated. The head gates have pivot points that are manually lubricated with grease 
to assure proper operation. 

2. Wicket Gates: All hydro stations use wicket gates to control the flow of water to each unit. 
They consist of a series of gates that surround the turbine and subsequently control the 
generator speed. There are mechanical linkages between the wicket gates of each unit that 
are periodically lubricated with grease at the pivot points of each wicket gate. 

3. Floodgates: Flood gates which can be raised in an emergency if the potential of flooding 
exists. Tests are required annually by the Federal Energy Regulatory Commission to ensure 
the gates are operable in the event of such an emergency. Up to a gallon of oil may be used 
to lubricate each flood gate to prevent binding. 

Fire Protection Water: The fire protection system uses non-chlorinated water in the event of a 
fire. This system is periodically tested to assure that they are operable. Water from the tests 
may drain to stormwater drains and to the tailrace. In addition, fire hydrants at stations are 
periodically tested. This non-chlorinated water flows to yard drains that discharge to storm drains 
or to the tail race. 

Should biofouling threaten the operability of the system, chlorine will be injected as needed. The 
fire protection system will be operated in such a manner to minimize the discharge of chlorine to 
receiving waters. This includes such practices as directing system flushes across the ground to 
eliminate residual chlorine. If general corrosion should become significant, additional corrosion 
treatment could be provided. If chemicals other than chlorine are used, the system will be 
operated in such a way to prevent the discharge of toxic quantities of the chemical to receiving 
waters. Appropriate permissions will be obtained prior to use of alternate chemicals. 

Oil/Water Separators: Oil/water separator units may be used to process oily wastewater which 
has been collected at the site during maintenance and/or cleaning activities (i.e. condensate from 
air compressors). The wastewater produced from such units will be discharged to the floor 
drainage system. The remaining oily waste will be disposed and handled according to applicable 
waste regulations. 

Sanitary Systems: Keowee Hydro uses an approved septic tank system. 

Sumps and Water Collection Systems: The nature of hydroelectric facilities is such that water 
is constantly moving through the facility via designed stress relief seepage and minor cooling 
water leakage in piping systems. These leakage sources are: bearing cooling water, generator 
air cooling water, strainer systems, and seepage through the dam proper (uncontaminated 
groundwater). The systems and activities listed in this section result primarily in discharge of this 
water to the tailrace of the hydroelectric facility. 

1. Floor Drains: Keowee hydro is equipped with floor drains. Their purpose is for the collection 
of condensate, groundwater seepage and equipment leakage throughout the facility. 

2. Station Sumps: The sumps may collect service water leakage, drain valve relief water, 
bearing cooling water, wheel pit drainage, lube oil cooling water, emergency flood waters, and 
leakage from the gallery. These sumps may collect small amounts of oil and grease, 
depending on the source of the water. Oil absorbent materials are used in the sumps to 
minimize oil and grease discharged. 
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3. Unwatering Sumps: Keowee hydro station uses pumps or pressurized air to remove water 

from within the turbine when maintenance is to be performed. Certain sections of a unit may 
be isolated by head gate installation and then unwatered to allow access to station equipment 
that may need repairs or inspections. These sumps contain only raw water from the 
unwatering process. 

4. Gallery Wash Water: The Gallery is a tunnel that provides access to certain bearings. Due to 
seepage of groundwater through wall fissures in the Gallery, mineral encrustation develops 
(calcium primarily from the concrete). Periodically, these mineral deposits are removed by 
pressure washing with water. This wash water would flow into the trench that discharges to 
the tailrace. 

5. Wheel Pit Wash Water: The wheel pit is the area above the turbine that contains oil 
lubricated bearings, motors, gate arms, and lube oil coolers. The wheel pit water is pulled out 
with the hydro flow when the unit is on line or is pumped out. The wheel pit can become oily 
or greasy during normal station operation and is cleaned periodically. Depending on the 
location and the size of the wheel pit, this may be performed either with a high pressure spray 
water wash and/or is done by hand wiping with a degreaser. Detergents or degreasers on 
Duke Energy's approved chemical's list may be used in the washing process. This activity is 
performed for general housekeeping and to assure that safe access can be obtained to the 
wheel pit. 

Trash Removal: Since hydroelectric facilities are located on rivers and lakes, various floating 
debris collects on the upstream side of the dam. Sediment accumulates along th(;:) upstream side 
of the dam and is deposited in the river bed or lake bottom. There are several systems that are 
designed to deal with removal of this accumulated trash and sediment. 

1. Service Water Strainers: A system of strainers collect debris that periodically has to be 
backwashed. These strainer systems are backwashed with water to prevent clogging of 
pipes or premature equipment failure. Some locations have automatic back wash systems. 

2. Trash Gates: Trash gates are available at some locations to allow debris that accumulates on 
the upstream side of a station to pass downstream. 

Additional Information 

1. Hazardous and Toxic Substances Table 2c-3: At Oconee Nuclear Station the projected 
concentration level and potential for toxic and hazardous substances being in a discharge is 

very 
low. With reference to Item V-D of Form 2-C the substances identified under Table 2c-3 which 
may be in a discharge are as follows: 

a. Formaldehyde is present in the laboratory in the pH buffers and turbidity standards. It 
potentially can be discharged via outfalls 002 and 004 in very small concentrations. An 
additional source of Formaldehyde is discussed under outfall 002 for RO lay up (pages 7 & 
8). 

b. Triethylamine is contained in a herbicide. It could be present in very small concentrations in 
outfall 002 and storm water. 

c. Monoethylamine is used in the laboratory in the sodium analyzer reagent in order to adjust 
the pH. It potentially could be in outfalls 002 and 004 but at very low concentrations. 
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d. Acetaldehyde is used in the laboratory in denatured alcohol. It could be present in outfalls 
002 and 004 but at very low concentrations in outfalls 002 and 004. 

e. Dicamba is a herbicide that is 2.82 per cent of the product. The product is applied as a 
0.15 per cent solution. It could be present in outfall 002 and stormwater but in very low 
concentrations. 

f. Triethananolamine is contained in a non-petroleum lubricant. The product contains 10% of 
Triethanolamine and the product is used at 3 % concentration. This product potentially 
could be in outfall 002 but at very low concentrations. 

g. Asbestos potentially can be present in outfall 001, 002, 003 and 004 due to removal of 
asbestos materials. If it is present it would be at very low concentrations. Historical 
sampling for outfall 002 has resulted in no detectable levels. 

2. Hazardous Substances Under 40 CFR 117 and CERCLA: The following are hazardous 
substances located at Oconee N·uclear site that could be released in the event of a spill 1n 
quantities equal to or greater than the reportable quantity (RQ) levels as referenced in 40 
CFR (a) (2) and 355. This list is being provided in order to qualify for the reportability 
exemption provide under 40 CFR 117 and the Comprehensive Environmental 
Response Compensation and Liability Act (CERCLA). 

The values below represent the maximum quantities on-site that could be released at one 
time. They do not reflect quantities that are discharged through typical use. The spill 
reportability exemption is requested for the substances identified below. 

SUBSTANCE 

Hydrazine 
Sodium Hydroxide 
Sulfuric Acid 
Sodium Hypochlorite 

QUANTITY (LBS.) 

1550 
22000 
35000 
500 

3. Storm Water Discharges 

SOURCE 

Water Treatment 
Demineralizer Regeneration 
-Oemineralizer Regeneration 
Water Treatment 

DISCHARGE 

Outfall 002, 004 
Outfall 002 
Outfall 002 
Outfall 002 

· The storm water discharges are regulated under NPDES General Permit SCR000000 for Storm 
Water Discharges Associated with Industrial Activity. 

4. Thermal 316(a) and Demonstrations 

During the initial operation of Oconee Nuclear Station (ONS), studies were conducted to address 
potential thermal and impingement/entrainment concerns, as required by the licensing of ONS. 

These studies indicated that operation of ONS had no adverse impact to the balanced indigenous 
aquatic community of Lake Keowee. Environmental monitoring on Lake Keowee to assess long 
term operation of ONS has been conducted since 1989. The 316(a) demonstration report 
submitted to SCDHEC in January 1995 and on-going monitoring continues to demonstrate no 
adverse impact to the water quality and the aquatic community of Lake Keowee. 
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An update to the 316(a) report for Lake Keowee is included with this permit renewal. This 
updated includes data for Lake Keowee through 2011. This 316(a) report continues to 
demonstrate no adverse impact to the water quality and the aquatic community of Lake Keowee. 

An update to the 316(a) monitoring plan is also attached. 

Duke Energy requests a continuation of the 316(a) variance and renewal of the current thermal 
limits. 

5. Impingement/Entrainment 316(b) 

There is not a current monitoring program for impingement and entrainment from the station 
intake structure. No monitoring is planned until there is a resolution of the final 316(b) regulations 
for cooling water intake structures at existing facilities . 
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Laboratories Used for Oconee Nuclear Site NPDES Permit Renewal 
NPDES SC0000515 

ADDRESS TELEPHONE POLLUTANTS ANALYZED 

426 Fairforest 864-232- Oil and Grease, Ammonia, BOD, COD,TOC, 

Way 1556 TSS, cyanide, Phenols, Volatile Organics, 
Greenville, SC Color, Fluoride, Nitrate-Nitrite, Sulfate, 

29606 Total Kjeldahl Nitrogen, Metals, Total 

Phosphorus, 
Semivolatile Acids, Surfactants (MBAs} 

2040 Savage 843-556- Oil and Grease, Ammonia, BOD, COD,TOC, 

Road 8171 TSS, cyanide, Phenols, Volatile Organics, 

Charleston, SC Color, Fluoride, Nitrate-Nitrite, Sulfate, 

29407 Total Kjeldahl Nitrogen, Metals, Total 

Phosphorus, 
Semivolatile Acids, Surfactants (MBAs} 

Radiologicals, Mercury by 1631 

Box 1646, Hwy 864-639- BOD 

93 6207 

Clemson, SC 

29633 

CERTIFICATE 

SC 23105 

SC 

10120001 

SC 

10120002 

SC 39107 
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Introduction 

OCONEE NUCLEAR STATION STUDY PLAN 

Duke Energy, Corporate EHS Services 

March 20, 2013 

Oconee Nuclear Station (ONS) has served as the primary baseload facility for Duke 

Energy's Keowee-Toxaway Electrical Generating Complex in upstate South Carolina 

since 1973. The plant withdraws water from Lake Keowee for cooling purposes and 

discharges heated effluent to the reservoir under the authority of the National Pollutant 

Discharge Elimination System (NPDES). The thermal discharge from ONS has been 

permitted (SC0000515) since .1981 under the 316(a) NPDES provisions of the Clean 

Water Act (CWA), as authorized by the South Carolina Department of Health and 

Environmental Control (SCDHEC). 

Thermal, water quality, plankton, and fishery monitoring has been regularly conducted in 

Lake Keowee over the past four decades in support of a 316(a) thermal variance for the 

ONS condenser cooling water (CCW) discharge. Results of this ongoing monitoring 

program were most recently summarized in 2007 (Duke Energy 2007) and submitted to 

SCDHEC for review. Per request by SCDHEC dated 23 February 2009, the following 

study plan is proposed for implementation beginning January 1, 2014. Water quality and 

biological data will be collected and analyzed under the following SCDHEC certification 

numbers: field parameters, number 99046004; biological taxonomy, number 9946001; 

and analytical, number 99005001. 

Site Description 

Lake Keowee, near Seneca, South Carolina, is an 18,357-acre reservoir with a unique 

two-basin configuration formed by impounding the Little River and Keowee River 

(Figure 1 ). These two basins (total drainage area of 439 mi2) were connected during the 

construction phase by a narrow (65-m wide) man-made canal (maximum depth of 30 m), 

which allowed for greater water accessibility within the two basins. ONS, a once

through cooled, 2,580-MW nuclear powered steam-electric generating facility, is located 

between the Little River and Keowee River basins, adjacent to the canal. The condenser 

CCW intake system for ONS is located downstream of the canal in the Little River Basin, 

1 



• 

• 

• 

and withdraws water from under a skimmer wall at a maximum capacity of 135 m3-sec-1 

(4767 cfs). Following heat exchanges within the station, heated water is then discharged 

at a subsurface depth into the Keowee River Basin. 

Previously identified sampling locations in the vicinity of ONS are listed in Table 1 and 

displayed in Figure 1. Reference is made to these locations in the following proposed 

study plan. 

Monitoring/ Assessment Methods 

Thermal Compliance Monitoring 

The current NPDES permit for ONS establishes both a maximum allowable discharge 

temperature, and a limit for increases of water temperature between the intake and 

discharge. The maximum discharge temperature "shall not exceed 37.8 °C (100 °F) as a 

daily average, unless critical hydrological, meteorological, and electrical demand 

conditions apply. In such situations, the discharge temperature shall not be allowed to 

exceed 39.4 °C (103 °F)". Similarly, "maximum temperature rise above the intake 

temperature shall be limited to 12.2 °C (22 °F) when the intake temperature is greater 

than 20 °C (68 °F)". 

Currently, intake and discharge temperatures at ONS are continuously monitored for each 

of the three units at the station under the terms of the NPDES permit. Reported 

temperature values for the station are flow weighted based on the flow and temperature of 

each unit. This program will continue. 

Thermal and Water Quality Assessments 

The thermal and water quality reservoir monitoring program, including specific variables, 

locations, depths, and frequencies, is outlined in Tables 1 and 2. Sampling locations are 

identified in Figure 1. Measurements of temperature, dissolved oxygen (DO), DO 

saturation, pH, and specific conductance will be taken, in-situ, at nine locations with a 

Hydrolab Data-Sonde (Hach 2006) starting at the lake surface (0.3 m) and continuing at 

one-meter intervals to lake bottom . 

2 



• 

• 

• 

Water samples for laboratory analysis will be collected at the surface (0.3 m) at nine 

sampling locations (Table 2). All water samples will be preserved immediately after 

collection and stored in the dark and on ice to minimize the possibility of physical, 

chemical, or microbial transformation. 

Analytical methods, laboratory reporting limits, and sample preservation techniques are 

summarized in Table 3. All laboratory water quality analyses will be performed by Duke 

Energy's Analytical Laboratory located in Huntersville, NC. 

Water quality data will be subjected to various graphical and statistical techniques to 

describe spatial and temporal trends within the lake, and interrelationships among 

constituents. Whenever analytical results are reported to be equal to or less than the 

method reporting limit, values will be set equal to the reporting limit for graphing or 

statistical calculation purposes. 

Phytoplankton Assessments 

Chlorophyll ~ sampling will be conducted at five locations in Lake Keowee (Table 2 and 

Figure 1 ). Phytoplankton population samples will be collected during each season from 

the same locations. Chlorophyll and phytoplankton data have been variously collected 

since 1974 (1974- 1978, 1989 - 1992, and 1993 -present). 

Whole water chlorophyll~ samples will be collected at depths of 0.3, 5.0, and 10.0 m to 

cover the estimated euphotic zone. Chlorophyll samples will be placed in 1-L dark 

bottles on ice, and returned to the lab for analyses. Known volumes will be filtered 

through 0.47 µm glass fiber filters. Chlorophyll will be extracted from the filters by 

maceration with a tissue grinder in 90% acetone and stored in a freezer for at least 12 

hours. Samples will be centrifuged to remove filter fragments and will be analyzed on a 

Beckman/Coulter DU-640 spectrophotometer. Following an initial reading, samples will 

be acidified with hydrochloric acid and reread to obtain estimates of pheopigments which 

will be used to correct total chlorophyll values (Strickland and Parsons 1972). Samples 

from each depth will be analyzed, and results will be averaged to give the euphotic zone 

mean. Chlorophyll will be expressed as µg/L . 
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Algal density and biovolume estimates will be made from samples collected at 0.3 m 

only at each lake location. Samples will be preserved in the field using a formalin based 

preservative (Meyer 1971 ). Population samples will be settled for an appropriate time ( 4 

hours/cm of container height) in various containers. The final concentration of the 

samples will be 5 mL. An aliquot of the settled sample will be placed in a Palmer

Maloney nannoplankton chamber (Palmer and Maloney 1954) from which quantitative 

counts will be made. At least 100 cell units will be enumerated and identified in each 

sample. Cell units will be defined as follows: single cells, single colonies, or 18-µm 

filament lengths ( all diatoms, filamentous or single, will be counted as individual units). 

Raw counts will be converted and expressed as units/mL. Biovolumes of individual taxa 

will be determined by applying the average cell dimensions, measures over a period of 

time, to the volume formula of an appropriate geometric solid. The resulting value will 

be multiplied by the respective numerical density and reported in mm3 /m3 
• 

Zooplankton Assessments 

Zooplankton sampling will be conducted at Locations 502 and 508 (Figure 1 and Table 

2). Zooplankton samples will be collected using a 0.5-m diameter, 80-µm mesh plankton 

net towed vertically from near bottom to surface. Duplicate samples will be collected at 

each location. Samples will be placed in ice/water as a relaxant following collection. 

After a minimum of fifteen minutes, samples will be preserved with enough 50% 

formalin/Rose Bengal solution to yield a final sample concentration of 10% formalin. 

Zooplankton samples will be either concentrated or diluted to obtain a density whereby a 

minimum of 100 organisms will be enumerated and identified per subsample. Samples 

will be well mixed and sub-samples withdrawn via pipette. 

Rotifers will be enumerated in a 1-mL Sedgwick-Rafter counting cell using a compound 

microscope at 79 to 1 00X magnification. Microcrustaceans ( copepods and cladocerans) 

will be enumerated in a Ward zooplankton counting wheel using a dissecting microscope 

at 20 to 80X magnification. Organisms that can not be positively identified in a 

subsample will be removed from the counting chamber and examined with a compound 

microscope under higher magnification. Zooplankton densities will be expressed as 

numbers/m2 
• 
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Fish Community Assessments 

Spring Electrofishing Surveys 

Spring electrofishing surveys will be conducted in Lake Keowee in three of every five 

years near the ONS CCW discharge (Figure 2) and in two other areas remote from ONS 

thermal influences: Keowee River arm upstream of the Highway 11 bridge near the 

northern extent of the lake and Little River arm near the town of Seneca at the southern 

extent of the lake. Ten 300-m shoreline transects will be electrofished in each area 

identical to historical locations sampled since 1996. Transects include habitats 

representative of those found in Lake Keowee. All sampling will be conducted during 

daylight, when water temperatures are expected to be between 15 and 20 °C. Stunned 

fish will be collected by two netters and identified to species. Fish will be enumerated 

and weighed in aggregate by taxon, except for black bass, where total length (TL, mm) 

and weight (g) will be obtained for each individual collected. 

Catch per unit effort (CPUE, number of individuals/3,000 m and kg/3,000 m) and the 

number of species will be calculated for each survey area. Condition (Wr) based on 

relative weight will be calculated for spotted bass and largemouth bass ~150 mm long. 

Annual CPUE data for all fish, black bass, and sunfish ( excluding black bass) will be 

statistically compared spatially and temporally. Spotted bass and largemouth bass annual 

mean Wr will also be compared. 

Fall Hydroacoustic Surveys 

Abundance and distribution of pelagic forage fish in Lake Keowee will be determined in 

three of every five years using mobile hydroacoustic techniques in November (Brandt 

1996). Due to Lake Keowee's large size and spatial heterogeneity, the Highway 130 

bridge near ONS is used to delineate between the Keowee River and Little River basins. 

Surveys will be conducted with multiplexing, side- and down-looking transducers to 

detect surface-oriented fish and deeper fish (from 2.0 m depth to the bottom), 

respectively. Both transducers are capable of determining target strength directly by 

measuring fish position relative to the acoustic axis . 
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Fall Purse Seine Surveys 

Taxa composition and size distribution of pelagic forage fish in the Lake Keowee 

epilimnion will be determined in three of every five years using purse seine techniques 

that coincide with the November hydroacoustic survey (Hayes et al. 1996} Purse seine 

samples will be collected from two locations in the Keowee River arm, near the ONS 

discharge and remote from ONS thermal influences near Fall Creek Landing. The purse 

seine measures 122.0 x 9.1 m, with a mesh size of 4.8 mm. A subsample of forage fish 

will be collected from each purse seine collection for species identification and length 

frequency analysis . 

6 



• Table 1. Description of the environmental monitoring locations shown on Figure 1 . 

Location 
Distance From Discharge Distance From Keowee Dam 

(km) (km) 

501.0 14.3 14.8 

500.0 20.0 20.5 

502.0 4.9 5.4 

504.0 0.8 0.2 

504.5 0.9 0.4 

505.0 4.5 4.8 

506.0 10.2 10 

507.0 15.4 15.2 

• 508.0 0.2 0.3 

• 
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Table 2. Water quality and plankton sampling programs for Lake Keowee. 

LaKe Keowee 

Basin Keowee River Basin Little River Basin 

Location# 507.0 506.0 505.0 504.5 504.0 508.0 500.0 501.0 502.0 
Maximum Depth (m) 22 36 39 42 41 23 31 39 27 

IN-SITU: 
Temperature Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P 
Dissolved Oxygen Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P 

pH Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P 

Specific Conductance Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P Q2/P 
NUTRIENTS: 

Nitrate-Nitrite-N Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T 
Ammonia-N Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T 
Total Kjedahl-N Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T 

Total Phosphorus Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T Q2/T 

ANIONS: 
Chloride S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 

Sulfate S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 

CATIONS: 
Potassium S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 
Sodium S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 
Calcium S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 

Magnesium S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T S2/T 

PHYTOPLANKTON: 
Population estimates - - Q2/T - Q2/T Q2/T Q2/T - Q2/T 

Chlorophyll g - - Q2/EZ - Q2/EZ Q2/EZ Q2/EZ - Q2/EZ 

ZOOPLANKTON: - - - - - Q2/DVT - - Q2/DVT 
Frequency: Q 2 = Quarterly for 2 years out of every 5 years S 2 = semi-annually for 2 years out of every 5 years 

Depths: P = profile at 1 m intervals from top-to-bottom T = top (0.3m); E Z = (0.3 m, 5 m, 10 m); D VT= duplicate vertical tow, bottom to top 
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Table 3. Analytical methods and reporting limits employed to determine chemical and physical constituents in Lake Keowee, SC. 

Parameter Method (EPA/APHAt Preservationa 

Calcium ICP, EPA 200.7 0.5% HNO3 
Chloride Colorimetric, EPA 325.2 6°C 

Dissolved Oxygen Luminescent sensing probe In-situ 
(LOO probe) ASTM D 888-05 

Magnesium Atomic Emission/lCP, EPA 200.7 0.5% HNO3 
Ammonia Nitrogen Colorimetric, EPA 350.1 6°C 

Nitrite+ Nitrate Nitrogen Colorimetric, EPA 353.2 6°C 
Total Kjeldahl Nitrogen Colorimetric, EPA 351.2 6°C 

pH Temperature compensated In-situ 
glass electrode, APHA 4500-H 

Total Phosphorus Colorimetric, EPA 365.1 6°C 
Potassium ICP, EPA 200.7 0.5% HNO3 

Sodium Atomic Emission/lCP, EPA 200.7 0.5% HNO3 
Specific Conductance Temperature compensated In-situ 

nickel electrode, APHA 2510 
Temperature NTC thermistor, APHA 2550 In-situ 

Sulfate Ion Chromatography 6°C 

a References: USEPA 1983; APHA 1995; ASTM 2005; CFR 2012, title 40, sec. 136. 
blnstrument sensitivity. 

Laboratory 
Reporting Limit 

30 µg/L 
1.0 mg/L 

0.01 mg/L 0 

30 µg/L 
20 µg/L 
20 µQ/L 
100 µg/L 

0.01 unit 0 

5 µg/L 
250 µg/L 
1.5 mg/L 

0.1 µmho/cm 

0.01 °CD 
0.1 mg/L 
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Figure 2 . Fishery monitoring locations on Lake Keowee, South Carolina. 
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EXECUTIVE SUMMARY 

Oconee Nuclear Station (ONS), a 2,580 MW steam-electric generating facility, serves as the 

primary baseload facility for Duke Energy's Keowee-Toxaway Electrical Generating 

Complex located in the upper Savannah River Basin in South Carolina. The ONS withdraws 

water from Lake Keowee, an 18,357-acre multipurpose man-made lake, for cooling purposes 

and discharges heated effluent to the reservoir under the authority of a National Pollutant 

Discharge Elimination System (NPDES) permit. The thermal discharge from ONS is 

permitted by NPDES permit number SC00005 l 5 issued by the South Carolina Department of 

Health and Environmental Control (SCDEHC). This permit incorporates the requirements of 

Section 316(a) of the Clean Water Act (CWA) for thermal limitations that "assure the 

protection and propagation of a balanced, indigenous population of fish, shellfish and wildlife 

in and on the body of water into which the discharge is to be made." The purpose of this 

report is to update results associated with thermal, water quality, plankton, and fishery 

monitoring programs on Lake Keowee since the last report submitted to SCDHEC in 2007 

and to assess the impact of the thermal discharge from ONS on the biological communities in 

the reservoir during 2006 - 2011 . 

Operational characteristics at ONS for the 2006 - 2011 period, including CCW discharge 
. . 

flows, intake temperatures, discharge temperatures, and delta-T's (discharge minus intake 

temperature) were, generally similar to historical conditions. The maximum daily average 

inlet temperature (28.9 °C; 84.0 °P) over the 2006 - 2011 period occurred in 2011 and was 

0.1 °C (0.2 °P) warmer than the previous historical maximum of 28.8 °C (83.8 °F) measured 

in 2002. No exceedences of permit _thermal limits occurred over the 2006 - 2011 period. 

Influences of the thermal ONS discharge on surface temperatures and dissolved oxygen (DO) 

concentrations were similar in magnitude and spatial distribution to those observed from 

previous investigations. Thermal plume size was greatest during winter and smallest in mid

summer. Both the winter and summer plumes were confined primarily to the Keowee River 

Basin and were affected by operations at the Jocassee Pumped Storage and Keowee 

Hydroelectric facilities. Surface DO concentrations at and near the discharge location were 

generally only slightly less than background locations. The DO concentrations generally 

increased slightly with increasing distance uplake or away from the ONS discharge. The 
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minimum surface DO value recorded reservoir-wide over this six-year period was in excess 

of the instantaneous and daily average state water quality standards. 

The temporal and spatial patterns in the temperature and DO structure of Lake Keowee over 

the 2006 - 2011 period were, overall, consistent with those reported previously for this 

waterbody, and similar to other morphometrically comparable cooling impoundments and 

hydropower reservoirs in the southeast. I nterannual and seasonal variability in 

meteorological conditions influenced the temporal heating and cooling cycles in the lake, 

which affected variability in both reservoir temperatures and DO concentrations. Spatial 

variability in temperature and DO was influenced by several factors including the 

morphometry of the lake, the effects of the thermal discharge from ONS; and water 

movement patterns associated with withdrawals from and discharges to the reservoir. 

Summertime water column temperatures were warmest in 2008 and coincided with low lake 

levels, above average air temperatures, above average winter minimum water column 

temperatures and extended drought. Although anoxic conditions developed in the 

hypolimnion for all years of study, the horizontal and vertical distribution of DO within the 

reservoir was sufficient throughout all years to sustain a warm water fishery . 

Concentrations of major ions and the various chemical forms of phosphorus and nitrogen in 

surface waters at mainstem locations in Lake Keowee were low throughout the 1993 - 2011 

period, with many values being measured at or below the analytical reporting limit for that 
. . 

analyte. Nutrient (phosphorus and nitrogen) concentrations were very low and consistently 

below the State water quality standard for these parameters. These conditions were similar to 

observations made during previous investigations and are reflective of basin geology, and the 

lack of significant point and non-point chemical loading to the reservoir. Spatial variability 

in surface chemical concentrations was generally minimal in all water quality parameters, 

except for periodic and random elevated measurements; this was similar to that observed 

historically. Consolidating data for all locations by year illustrated minimal interannual 

variability in the median concentrations of most parameters except for chloride and 

potassium, both of which illustrated a significant but slight increasing trend, and calcium 

which illustrated a significant but slight decreasing trend. Sulfate concentrations decreased 

markedly beginning in 1995, but have remained fairly constant since then. Lake Keowee 

continues to exhibit some of the lowest chemical constituent concentrations in South 

Carolina reservoirs . 
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Biological monitoring during 2006 - 2011 showed minimal variations in phytoplankton 

standing crop and relatively low concentrations of chlorophyll ~- Some shifts in taxonomic 

composition were observed during 1994 - 2011; however, the most significant changes 

occurred between the 1970's and 1989 - 1993. Several factors that are not associated with 

station operations may have influenced this shift. Green algae became the predominant form 

in 2003 and were most abundant during summer, while diatoms were typically dominant 

during fall, and occasionally in winter and spring. 

No deleterious impacts from thermal inputs were observed in the phytoplankton community 

in Lake Keowee. No large populations of thermally tolerant species or nuisance algae were 

observed, and no algae blooms have ever been recorded from Lake Keowee over the period 

of historical sampling. Lake Keowee was found to support highly diverse and viable 

phytoplankton communities throughout the 2006 - 2011 period. 

Zooplankton densities in Lake Keowee varied from year to year. The long-term trend of 

annual mean zooplankton densities showed a gradual decline from 1999 through 2008, 

followed by minimal fluctuations in the low range. As in previous study periods, a location 

at the intake skimmer wall typically had higher densities than locations in the ONS discharge 

and the Keowee River Basin. Seasonally, annual density maxima usually occurred in the 

summer, with minima most often observed in the fall. 

The majority of zooplankton taxa observed in previous studies in the 1970's and 1989 - 1993 

were still common and abundant during the current study period. Changes in lakewide 

zooplankton in Lake Keowee were associated primarily with normal lake aging, as well as 

exchange of water within and between Lakes Keowee and J ocassee. Lake Keowee was found 

to support highly diverse and viable zooplankton communities throughout the 1993 - 2005 

study. 

In accordance with the ONS Study Plan, specific fish monitoring programs continued during 

2006 - 2011. Spring electrofishing indicated that 12 to 18 species of fish and two hybrid 

complexes comprised diverse, littoral fish populations in the three survey areas. The number 

of individuals and biomass of fish collected in 2008, 2010, and 2011 were generally similar 

to those noted annually since 1993. Collections were numerically and gravimetrically 

dominated by centrarchids, primarily bluegill sunfish . 
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Fall hydroacoustic estimates of forage fish populations ranged from approximately 2.1 to 7.2 

million fish and have paralleled declines in chlorophyll ~' phytoplankton standing crops, and 

zooplankton densities since the early 2000's. Threadfin shad and blueback herring 

dominated the forage fish population. Their percent composition in coinciding purse seine 

surveys were influenced spatially and temporally by water temperature. The present study 

adds more years of comparable data to past studies indicating that since impoundment the 

operation of ONS appears to have little long-term impact on sportfish populations and that a 

balanced indigenous fish community exists in Lake Keowee . 

vm 



• 

• 

• 

LIST OF TABLES 

Table Title Page 

1-1 Physical and morphometric characteristics of Lake Keowee, SC at full pond ........... 1-8 

2-1 Lake Keowee physicochemical sampling program over the 1993 - 2011 
period by year ............................................................................................................ 2-19 

2-2 Lake Keowee physicochemical sampling program over the 1993 - 2011 
period, by location ..................................................................................................... 2-20 

2-3 Analytical methods and reporting limits employed to determine chemical and 
physical constituents in Lake Keo wee, SC over the 1993 - 2011 period ................. 2-21 

2-4 Various statistics for surface water temperatures in Lake Keowee, by 
location, measured over the 2006-2011 period ...................................................... 2-22 

2-5 Various statistics for surface DO in Lake Keowee, by location, measured 
over the 2006 - 2011 period ....................... ; .............................................................. 2-23 

3-1 Monthly phytoplankton chlorophyll a concentrations (µg/L) in the euphotic 
zone oflocations in Lake Keowee during 2006-2011. ............................................. 3-8 

3-2 Quarterly phytoplankton densities (units/mL) from near surface at locations 
in Lake Keowee during 2006 - 2011. ....................................................................... 3-10 

3-3 Quarterly phytoplankton biovolumes (mm3/m3
) from near surface at locations 

in Lake Keowee during 2006-2011. ....................................................................... 3-10 

4-1 Densities of zooplankton (numbers/m3
) and major groups (percent 

composition) at two locations in Lake Keowee during 2006 -2011.. ........................ 4-5 
4-2 Taxa and percent frequency for zooplankton collected during studies 

conducted on Lake Keowee from 2006 to 2011.. ........................................................ 4-7 

5-1 Number of individuals (No.) of fish collected from electrofishing ten 300-m 
transects each, at three areas (Keowee River, Oconee NS, Little River) in 
Lake Keowee, spring 1996 - 2011. ............................................................................. 5-7 

5-2 Forage fish densities (no/ha) and population estimates from hydroacoustic 
surveys in Lake Keowee, fall 1999-2011. ................................................................ 5-8 

5-3 Percent composition of forage fish and species modal TL class collected from 
purse seine surveys in Lake Keo wee, fall 1999 - 2011. ............................................. 5-8 

A-1 Species composition, number of individuals (No.), biomass (Kg), number of 
species, and temperature in spring 2008 e lectrofishing survey from three 
areas of Lake Keowee ................................................................................................ A-1 

A-2 Species composition, number of individuals (No.), biomass (Kg), number of 
species, and temperature in spring 2010 e lectrofishing survey from three 
areas of Lake Keowee ................................................................................................ A-2 

A-3 Species composition, number of individuals (No.), biomass (Kg), number of 
species, and temperature in spring 2011 e lectrofishing survey from three 
areas of Lake Keowee ................................................................................................ A-3 

IX 



• LIST OF FIGURES 

Figure Title Page 

1-1 Lake Keo wee in upstate South Carolina ..................................................................... 1-9 
1-2 Schematic of the dams and reservoirs of the Keowee-Toxaway Electrical 

Generation Project. .................................................................................................... 1-10 
1-3 Area versus volume (A) and elevation versus percent volume above elevation 

(B) for Lake Keowee ................................................................................................. 1-11 
1-4 Condenser Cooling Water Daily Discharge flow at ONS over the period 2006 

- 2011 ........................................................................................................................ 1-12 
1-5 Daily average intake (blue) and discharge (red) temperatures (A) and delta-Ts 

(B) at ONS from 2006 to 2011.. ................................................................................ 1-13 
1-6 Daily average intake temperature versus delta-T ( discharge - intake 

temperature) at ONS from 2006 to 2011.. ................................................................. 1-14 
1-7 Maximum, mean, and minimum daily average air temperatures by year (A), 

and monthly mean air temperatures (B) recorded at ONS from 2006 to 2011. ........ 1-15 
1-8 Annual (A) and monthly (B) precipitation totals at ONS from 2006 to 2011 

with period ofrecord totals from Greenville-Spartanburg airport ............................ 1-16 
1-8 Daily Lake Keowee lake level (A), and daily drawdown levels at Lake 

Keowee and Lake Jocassee (B) from 2006 to 2011. ................................................. 1-17 

I • 2-1 Duke Energy Water Quality Sampling Locations on Lake Keowee ......................... 2-24 
2-2 The surface water temperature of Location 501 versus Locations 500, 502, 

504, and 504.5 on Lake Keowee, South Carolina ..................................................... 2-25 
2-3 The surface water temperature of Location 501 versus Locations 505, 506, 

507, and 508 on Lake Keowee, South Carolina ........................................................ 2-26 
2-4 Water column temperatures at Location 504 in Lake Keowee (Feb -Aug) for 

2008 and 2009 ........................................................................................................... 2-27 
2-7 Water column temperatures at Location 501 in Lake Keowee (Feb -Aug) for 

2008 and 2009 ........................................................................................................... 2-28 
2-6 Lake Keowee 2008 temperature contour plots .......................................................... 2-29 
2-5 Lake Keowee 2009 temperature contour plots .......................................................... 2-32 
2-8 The surface DO of Location 501 versus Locations 500, 502, 504, and 504.5 

on Lake Keowee, South Carolina .............................................................................. 2-35 
2-7 The surface DO of Location 501 versus Locations 505, 506, 507, and 508 on 

Lake Keowee, South Carolina ................................................................................... 2-36 
2-10 Water column DO at Location 504 in Lake Keowee (Feb - Sep) for 2008 and 

2009 ........................................................................................................................... 2-37 
2-11 Water column DO at Location 501 in Lake Keowee (Feb - Sep) for 2008 and 

2009 ........................................................................................................................... 2-38 
2-12 Lake Keowee 2008 DO contour plots ....................................................................... 2-39 
2-13 Lake Keowee 2009 DO contour plots ....................................................................... 2-42 

• 
X 



• 

• 

• 

LIST OF FIGURES, Continued 

Figure Title Page 

2-14 

2-15 

2-16 

2-17 

2-18 

2-19 

2-20 

2-21 

2-22 

2-23 

2-24 

Relative composition (µeq/L) of major ions in Lake Keowee from 1993 to 
2011 ........................................................................................................................... 2-45 
Lake Keo wee surface specific conductance values ( annual median, 
minimum, maximum) for all locations over the 1993 -2011 period ....................... 2-46 
Lake Keowee sodium concentrations for all locations over the 1993 - 2005 
period ......................................................................................................................... 2-4 7 
Lake Keowee calcium concentrations (annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period ........................................................... 2-4 7 
Lake Keo wee magnesium concentrations ( annual median, minimum, 
maximum) for all locations over the 1993 - 2011 period ......................................... 2-48 
Lake Keowee potassium concentrations ( annual median, minimum, 
maximum) for all locations over the 1993 - 2011 period ......................................... 2-48 
Lake Keo wee sulfate concentrations ( annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period ........................................................... 2-49 
Lake Keo wee chloride concentrations ( annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period ........................................................... 2-49 
Lake Keowee soluble phosphorus concentrations (annual median, minimum, 
and maximum) for all locations over the 1993 -2011 period .................................. 2-50 
Lake Keo wee total phosphorus concentrations ( annual median, minimum, 
maximum) for all locations over the 1993 - 2011 period ......................................... 2-50 
Lake Keowee minimum, median, and maximum total phosphorus 
concentrations for all locations over the 1993 - 2011 period. Also depicted 
is the State water quality standard for total phosphorus ................. .-.......................... 2-51 

2-25 Lake Keowee nitrate-nitrite nitrogen concentrations (annual median, 
minimum, a and maximum) for all locations over the 1993 - 2011 period .............. 2-52 

2-26 Lake Keowee ammonia nitrogen concentrations (annual median, minimum, 
maximum) for all locations over the 1993 - 2011 period ......................................... 2-52 

2-27 Lake Keowee total kjeldahl nitrogen concentrations (annual median, 
minimum, maximum) for all locations over the 1993 -2011 period ....................... 2-53 

2-28 Lake Keowee total nitrogen concentrations (annual median, minimum, 
maximum) for all locations over the 1993 - 2011 period ......................................... 2-53 

2-29 Lake Keowee minimum, median and maximum total nitrogen concentrations 
for all locations over the 1993 - 2011 period ........................................................... 2-54 

3-1 Mean annual euphotic zone chlorophyll a concentrations in Lake Keowee 
(lakewide, Locations 500 and 502) from 1994 to 2011. ........................................... 3-14 

3-2 Mean annual chlorophyll a concentrations in Lake Keowee (Locations 504, 
505, and 508) from 1994 to 2011.. ............................................................................ 3-15 

3-3 Mean annual phytoplankton densities in Lake Keowee (lakewide, Locations 
500, and 502) from 1994 to 2011.. ............................................................................ 3-17 

XI 



• 

• 

• 

LIST OF FIGURES, Continued 

Figure Title Page 

3-4 Mean annual phytoplankton densities (Locations 504, 505, a nd 508) from 
1994 to 2011 .............................................................................................................. 3-17 

3-5 Mean annual phytoplankton biovolumes in Lake Keowee (lakewide, 
Locations 500, and 502) from 1994 to 2011. ............................................................ 3-18 

3-6 Mean annual phytoplankton biovolumes in Lake Keowee (Locations 504, 
505, and 508) from 1994 to 2011.. ............................................................................ 3-19 

3-7 Annual class composition of phytoplankton in Lake Keowee from 1994 to 
2011 ........................................................................................................................... 3-20 

3-8 Seasonal class composition of phytoplankton in Lake Keowee from 1994 to 

4-1 

4-2 

4-3 

4-4 

5-1 

5-2 

5-3 

2011 ........................................................................................................................... 3-20 

Mean annual zooplankton densities at two locations in Lake Keowee during 
1995 - 2011 ................................................................................................................. 4-8 
Mean seasonal zooplankton densities collected from Lake Keowee from 
1995 to 2011 ................................................................................................................ 4-8 
Annual percent composition of major zooplankton taxa collected from Lake 
Keowee during 1995 -2011 ....................................................................................... 4-9 
Seasonal percent composition of major zooplankton taxa collected from Lake 
Keo wee during 2006 - 2011 ....................................................................................... 4-9 

Sampling locations and areas associated with fishery surveys in Lake 
Keowee ....................................................................................... J •••••••••••••••••••••••••••••••• 5-9 
Number of individuals of black bass collected from electrofishing thirty 300-
m transects in Lake Keowee, spring 1996-2011.. ................................................... 5-10 
Number of individuals (a) and biomass (b) of all fish collected from 
electrofishing ten 300-m transects each, at three areas (KR, ONS, LR) in 
Lake Keowee, spring 1996 - 2011.. .......................................................................... 5-11 

5-4 Number of individuals (a) and biomass (b) of black bass collected from 
electrofishing ten 300-m transects each, at three areas (KR, ONS, LR) in 
Lake Keowee, spring 1996 -2011. ........................................................................... 5-12 

5-5 Number of individuals (a) and biomass (b) of sunfish (excluding black bass) 
collected from electrofishing ten 300-m transects each, at three areas (KR, 
ONS, LR) in Lake Keowee, spring 1993 -2011. ..................................................... 5-13 

5-6 River basin and total population estimates of pelagic forage fish in Lake 
Keo wee, fall 1999 - 2011. ........................................................................................ 5-14 

5-7 Percent composition of forage fish species from purse seine surveys near the 
ONS discharge (a) and Fall Creek landing (b) of Lake Keowee, fall 1999 -
2011 ........................................................................................................................... 5-15 

xii 



• 

• 

• 

CHAPTERl 

INTRODUCTION AND BACKGROUND INFORMATION 

INTRODUCTION 

Oconee Nuclear Station (ONS), a 2,580 MW nuclear powered steam-electric generating 

facility, has served as the primary baseload facility for Duke Energy's Keowee-Toxaway 

Electrical Generating Complex in upstate South Carolina since 1973. The ONS is located on 

Lake Keowee, an 18,357-acre reservoir near Seneca, South Carolina (Figure 1-1). The ONS 

withdraws water from Lake Keowee for cooling purposes and discharges heated effluent to 

the reservoir under the authority of the National Pollutant Discharge Elimination System 

(NPDES). The thermal discharge from ONS is permitted by NPDES permit number 

SC0000515 issued by the South Carolina Department of Health and Environmental Control 

(SCDEHC). This permit incorporates the requirements of Section 316(a) of the Clean Water 

Act (CWA) for thermal limitations that "assure the protection and propagation of a balanced, 

indigenous population of fish, shellfish and wildlife in and on the body of water into which 

the discharge is to be made." Prior to 1981, the ONS thermal discharge was permitted under 

the authority of the Nuclear Regulatory Commission (NRC). 

The initial assessment of the projected impact of the thermal discharge from ONS on Lake 

Keowee was a modeling investigation, performed prior to lake construction, which focused 

primarily on the predicted thermal structure of the proposed reservoir (USDIFWS 1966). 

These authors concluded that sufficient reservoir area and volume were available to dilute 

and dissipate the waste heat from the station, but it was not possible at that time to precisely 

predict the temporal and spatial patterns of water temperature because of irregular reservoir 

geometry, and the uncertain operational schedules of the upstream and downstream 

hydroelectric facilities. To supplement this information gap, the authors recommended that a 

field monitoring program be developed as part of the initial operational program for the 

station. 

In 1972 the United States Atomic Energy Commission (USAEC), Division of Radiology and 

Environmental Protection, published a report related to the issuance of an operating license 

for Unit 1 at ONS (USAEC 1972). This document provided an assessment of the projected 

impact of ONS on various environmental and socio-economic issues, and was based on 

1-1 



• 

• 

• 

information supplied by Duke Power Company and supplemented by analyses performed by 

its own staff and independent co~sultants. The portion of the report that dealt with potential 

aquatic impacts associated with ONS focused principally on spatial and temporal dynamics of 

the projected thermal and dissolved oxygen (DO) plumes. Potential biological concerns for 

Lake Keowee were discussed, based primarily on information available in the published 

literature, but limited biological data were available for the lake up to that point. On the basis 

of the information assembled for that report, the AEC staff recommended that Duke Power 

Company be issued a license to operate Unit 1 of ONS provided that the company develop 

and implement a comprehensive thermal, water quality and biological monitoring program to 

document the effect(s) of the ONS discharge on the ecology of Lake Keowee. 

Duke Power Company (1977) reported the first comprehensive environmental assessment of 

the effect of the ONS heated effluent on the Lake Keowee ecosystem, and included physical, 

chemical, and biological components. This study was essentially equivalent to a 316(a) 

demonstration, and was used to determine the specific NPDES thermal limits for the station. 

A second report was assembled to support renewal of the NPDES thermal permit at ONS in 

1995, and provide an updated assessment of the physical, chemical, and biological status of 

the reservoir from the date of initial operation through 1993 (Duke Power Company 1995) . 

In 2007, a third report covering data collected from 1993 to 2006 was assembled to support 

renewal of the NPDES permit (Duke Energy 2007). The primary objective of the 1995 and 

2007 reports was to determine if the current thermal limits were adequate to assure that a 

balanced and indigenous biological community was protected and maintained in the 

reservoir. Results illustrated that the regulated thermal discharge from ONS was compatible 

with the receiving aquatic ecosystem, and assured protection of fish and other aquatic life. 

The purpose of this report is to update Lake Keowee thermal, water quality, plankton, and 

fishery information since the last submitted report to the SCDHEC in 2007, with the primary 

objective of assessing the impact of the thermal discharge from ONS on the biological 

communities in the reservoir. The specific period of this report covers the 2006 - 2011 

period, but to explain unique temporal trends in specific parameters, certain sections employ 

data from years prior to 2006 . 
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STATION RESERVOIR CHARACTERISTICS 

Lake Keowee is an 18,357-acre multipurpose impoundment which serves as a source for 

public drinking water, cooling water, hydroelectric production, pumped-storage operation, 

and water-based recreation. The reservoir is moderately dendritic with approximately 624 

km (388 miles) of shoreline at full pond. Storage capacity at full pond (243.8 mmsl) is 1.18 x 

109 m3 (952,300 acre-feet) with 56% of that contained within the Little River Basin, and 44% 

within the Keowee River Basin (Table 1-1 ). The Little River Basin is slightly larger in terms 

of surface area than the Keowee River Basin, but also somewhat shallower (Table 1-1 ). 

These two basins (total drainage area of 439 mi 2) are connected by a narrow (65-m wide) 

man-made canal (maximum depth of 30 m) which allows for water accessibility by ONS 

within the two basins. 

Two municipal water withdrawals are located on the reservoir (SCDHEC 2010). The City of 

Greenville, SC withdraws water from the Keowee River Basin at a maximum capacity of 

340,000 m3 /day (90 million gallons per day). The City of Seneca, SC withdraws water from 

the Little River Basin at a maximum rate of 113,600 m3/day(30 million gallons per day). No 

major permitted municipal point-source discharges flow into the lake (SCDHEC 2010) . 

Keowee Hydroelectric Station (KHS), a two-unit conventional hydroelectric facility located 

at the lower end of the Keowee River Basin, controls the only flow from Lake Keowee 

downstream into Lake Hartwell. T he operation of KHS was designed to provide power 

during peak demands for electricity and backup power for ONS in the case of a station 

shutdown. Flows range from 1.4 m3/sec (50 cfs) at leakage, to 560 m3/sec (20,000 cfs) at 

maximum electrical output. The opening of the KHS intake structure is between 12.5 and 

19.8 m (41 - 65 ft) below full pond elevation (Figure 1-2). Water above elevation 233.3 

mmsl (10.5 m deep) only is released into Lake Hartwell, however, due to a submerged coffer 

dam in front of the intake tower of the hydroelectric facility. Fifty-five percent of the water 

in Lake Keowee is above the crest of the submerged weir (Figure 1-3), and is hydraulically 

accessible by KHS. Retention time calculations based on outflow information from KHS 

ranged from 13 to 465 days, depending on actual flow values and water volumes used. 

The Jocassee Pumped-Storage Station (JPSS) is located at the extreme northern end of the 

Keowee River Basin approximately 22 km from the KHS (Figure 1-2). During the 

generation cycle, the twin intake towers in Jocassee Reservoir remove water from an 

elevation of 325.2 to 317.9 mmsl, and once it passes through the turbines, release it into Lake 
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Keowee (Figure 1-2 and 1-3). Conversely, during pump-back mode, the turbines are reversed 

and employed as pumps to withdraw water from Lake Keowee. The 13.5-m depth of the old 

Keowee River channel (Figure 1-2), however, precludes access of Lake Keowee water below 

that depth. This morphometric restriction results in the JPSS having pumping access to 

approximately 65% of the volume of Lake Keowee (Figure 1-3). The number of hours of 

operation·(either generation or pumping) is highly variable both seasonally and annually, and 

depends on system load and allocation of demand, but usually is less than full capacity. The 

interchanges of water between Lake Jocassee and Lake Keowee are planned with the intent of 

conserving water within the system for electrical generation. 

The condenser cooling water (CCW) intake system for ONS is located just south of the man

made canal within the Little River Basin and consists of a concrete skimmer wall, and a 1.5-

km intake canal (Figure 1-2). The skimmer wall extends from elevation 244.45 mmsl (0.61 

meters above full pool) to 223 .39 mmsl and allows for hydraulic access to 94% of the total 

lake volume (Figure 1-3). The main CCW pumps (four per unit, 12 total) withdraw water at 

a maximum capacity of 135 m3-sec-1 (4,767 cfs) from the intake canal through the main 

condenser where the latent heat from the spent steam is transferred across the condenser 

tubing to the lake water. This "non-contact" cooling water is discharged into the Keowee 

River Basin from an opening 7.6 to 12.2 m below full pond elevation (Figure 1-2). The ONS 

circulates approximately 2.5 reservoir volumes through the CCW system at mean flow each 

year, based on retention time calculations, and slightly greater than 3.6 reservoir volumes at 

maximum flow (Duke Energy 2007). Since ONS has access to 94% of the water in the 

reservoir, retention time calculations based on mean and maximum flow were similar for 

"accessible water", and that based on total reservoir volume. 

Station Operation, Meteorology, and Lake Levels 

Within the 2006 - 2011 monitoring period the ONS thermal compliance reporting protocol 

was changed following a Duke Energy written request and subsequent SCDHEC approval ( e

mail, Aug 23, 2006 ). Implementation of the approved change did not take place until 

September of 2009. Until September 2009 the reported compliance monitoring value was a 

flow weighted temperature calculated from temperature measurements taken in condenser 

waterboxes. Beginning in October 2009 compliance temperatures were measured within the 

immediate discharge structure, at one foot depth, to conform to standard NPDES monitoring 

program practices. Additionally, under the current NPDES permit, regulatory reported 
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temperature limits were changed to a 37.8 °C (100 °F) daily mean from a 37.8 °C (100 °F) 

average over a 2-hour period in the previous permit. 

Operational characteristics at ONS for the 2006 - 2011 period, including CCW discharge 

flows, intake temperatures, discharge temperatures, and delta-T's ( discharge minus intake 

temperature) are presented in Figures 1-4 and 1-5. Station CCW discharge flows over the 

2006 - 2011 period exhibited considerable seasonal variability due to a combination of 

factors including electrical demand, station maintenance schedules (outages), and number of 

CCW pumps in operation, but overall were similar to historical conditions (Duke Energy 

2007). Inlet and discharge temperatures also illustrated marked seasonal variability over the 

2006 - 2011 period, and were similar to historical conditions. The maximum daily average 

discharge temperature (37.2 °C; 98.9°F) recorded over this period occurred on August 29, 

2006 (Figure · 1-5). T his maximum value was within the range of previous historical 

maximums (Duke Energy 2007). The maximum daily average inlet temperature (28.9 °C; 

84.0 °F) over the 2006 - 2011 period occurred in 2011. This value represented the warmest 

daily average inlet temperature recorded at ONS over the 1973 - 2011 period. The maximuip. 

intake temperature was 0.1 °C (0.2 °F) warmer than the previous historical maximum of 28.8 

°C (83.8 °F) measured in 2002 (Duke Energy 2007). The warmest annual winter minimum 

intake temperature for the 2006 -2011 period was measured in 2008(11.1 °C). 

The current NPDES permit for ONS establishes a limit of 12.2 °C (22 °F) for increases of 
. . 

water temperature between the intake and discharge ( delta-T), at intake temperatures > 20 °C 

(68 °F). No restrictions exist on delta-Ts for intake waters< 20 °C (68 °F). Delta-T values 

for the 2006 - 2011 study period exhibited considerable variability both within a given year 

and among years, but overall were similar to historical conditions (Figure 1-5; Duke Energy 

2007). Seasonally, delta-Ts were the highest during the winter with values ranging from 7 to 

13 °C, whereas summer delta-Ts were usually between 6 and 10 °C (Figures 1-5 and 1-6). 

This temporal variability was determined primarily by the number of CCW pumps employed 

to dilute the rejected heat. High delta-T values would correspond to one pump per unit 

operations whereas low delta-T values would correspond to three or four pumps per unit 

operations (Duke Power Company 1995). The maximum delta-T observed over the 2006 -

2011 period was. 13.6°C (24.5 °F). No violations of the delta-T permit restriction were 

observed from 2006 to 2011 (Figure 1-5 and 1-6). 

Air temperatures over the 2006 - 2011 period varied seasonally and among years. Air 

temperatures, averaged over the calendar year for the 2006 - 2011 period, indicated a range 
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from 17.3 °C (63.1 °F) in 2007 to 16.0 °C (60.8 °F) in 2009 (Figure 1-7). The maximum 

monthly average air temperature for the 2006 - 2011 period (27.9 °C) was recorded in 

August of 2007. Monthly mean air temperatures were also warm in the spring and summer 

months of 2010 and 2011 compared to other years, however, both years experienced very 

cold winters (Figure 1-7). 

Monthly and annual rainfall totals also varied widely. Monthly rainfall totals indicated that 

calendar years 2007, 2008, and 2011 experienced below period of record (POR) monthly 

totals ( calculated from data collected at an earby, National Oceanic and Atmospheric 

Association [NOAA] rain gauge) for more than six months in those years (Figure 1-8; NOAA 

2012). Subsequently, annual rainfall totals for the 2006 - 2011 period were lowest in 2007 

(32.3 in), and low in 2008 ( 41.3 in) and 2011 ( 41.5 in) compared to the annual POR rainfall 

data (50.2 in). Annual rainfall totals for 2010 were near average POR rainfall totals and 2009 

totals were slightly above the POR average (Figure 1-8). 

Lake level data for Lake Keowee was measured hourly in the forebay of the reservoir. Lake 

levels varied markedly in Lake Keowee over the 2006 - 2011 period with drawdown levels 

being the greatest from late 2007 to late 2009, corresponding roughly with regional drought 

conditions prevalent in 2007 and 2008 (Figures 1-8; 1-9; and USGS 2010). Lake Keowee 

lake levels in 2008 were the lowest among years and averaged 1.3 m (4.4 ft) below full pond; 

this corresponded to about 7% less water, on average, compared to full pond levels .. Lower 

lake levels, and the resulting smaller volume of water (in the reservoir) available for dilution, 

would itself result in an increase in upper water column temperatures, all other factors being 

equal. 

Lake Jocassee lake levels were important to Lake Keowee's thermal structure over 2006 -

2011 · because of discharges (and withdrawals) into (and from) the upper end of the Keowee 

River Basin. Lake Jocassee lake levels in 2008 averaged approximately 6.4 m (20.9 ft) below 

full pond and maximum drawdown was 7.6 m (24.8 ft) (Figure 1-9). Like Lake Keowee, 

these lower than average lake levels translated into a smaller volume of water in the reservoir 

compared to full ·pond, resulting in warmer water temperatures, especially in the upper 

portion of the water column. Subsequently, because the JPSS penstock opening for water 

withdrawals on Lake Jocassee is located in the upper portion of the water column (325.2 -

317.9 mmsl; full pond equals 338.3 mmsl; Figure 1-2) average release temperatures into 

Keowee would be expected to be greater under a low water year (reduced lake level) than an 

average or high water year. 
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Ultimately, the variability of air temperatures, rainfall totals, lake levels, intake temperatures, 

discharge temperatures, and station operations within and among years make differentiation 

of important meteorological years over the 2006 - 2011 period difficult to determine. For the 

purposes of data presentation in this report, however, 2008 was determined to be the most 

thermally constricted year and 2009 was determined to be an "average" year from the 2006 to 

2011 period, in terms of combined meteorological and operational stresses on fish 

populations. 

The 2008 calendar year was considered the most thermally constrained year from a 

meteorological perspective for several reasons. M onthly fall 2007 a nd winter 2008 air 

temperatures indicated warmer than typical conditions over the 2006 -2011 period (Figure 1-

7). This coupled with the warmest minimum daily ONS intake temperatures for the 2006 -

2011 · period, and near historical maximum value, occurring in 2008, indicated cooling in the 

lake during the 2008 winter did not achieve as much heat loss in the reservoir as other years 

(Figure 1-5; Duke Energy 2007). Additionally, continued drought in 2008 resulting in Lake 

Keowee maximum average draw down for the 2006 - 2011 period ( also near record 

maximums) indicated the total amount of heat introduced to the reservoir in 2008 would be 

more concentrated in less volume of water (Figures 1-8 and 1-9; Duke Energy 2007). While 

monthly 2008 summer air temperatures were not maximums for the period, the average of the 

three warmest months for 2008 was less in magnitude than 2010 and 2011 only. Calendar 

years 2010 and 2011 experienced significant winter cooling in the lake due to near historical 

record minimum winter air temperatures (Duke Energy 2007). 

Likewise, several considerations lead to the determination of 2009 as an "average" 

meteorological year, in comparison to other years in the 2006 - 2011 period. Monthly winter 

2009 air temperatures and minimum intake temperatures indicated that sufficient cooling 

occurred in the winter of 2009 to reduce temperatures in the deepest portion of the reservoir 

to levels near the mean of all annual minimums for the 2006 - 2011 period (Figures 1-5 and 

1-7). Additionally, annual rainfall totals in 2009 were slightly above normal, however, 

monthly rainfall totals indicated that over 45% of the total rainfall for the year fell in the last 

four months of the year. Precipitation for other months in 2009 was fairly normal in 

comparison to nearby NOAA POR values (Figure 1-8). Lake levels were low through much 

of the heating period, however, levels increased later in the year, coincident with moderate 

rainfall totals (Figure 1-9) . 
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Table 1-1. Physical and morphometric characteristics of Lake Keowee, SC at full pond. 

Little River Basin Keowee River Basin Reservoir 

Parameter Metric units English units Metric units English units Metric units English units 

Elevation 243.8 mmsl 800.0 ftmsl 243.8 mmsl 800.0 ftmsl 243.8 mmsl 800.0 ftmsl 

Volume 6.61X10 8 m3 533,547 ac-ft 5.174x10 8 m3 418,753 ac-ft 1.178 X 10 9 m3 952,300 ac-ft 

Area 4.16 X 107 m2 10,281 ac 3.27 X 107 m2 8,076 ac 7.43 X 107 m2 18,357 ac 

Mean depth 15.90 m 51.90 ft 15.81 m 51.85 ft 15.85 m 51.88 ft 

Maximum depth 40.3 m 132.2 ft 42.9m 140.7 ft 42.9m 140.7 ft 

Maximum lake drawdown 7.62m 25 ft 7.62m 25 ft 7.62m 25 ft 

Shoreline length 349.54 km 217.25 mi 274.76 km 170.65 mi 624.3 km 387.9 mi 

Watershed area - individual 1 424.9 km2 164mi2 328.8 km2 127mi2 753.7 km2 291 mi2 

Watershed area - total 2 - - - - 1137 km2 439mi2 

1. The individual watershed area for Lake Keowee includes only the hydro logic unit below Lake J ocassee. 

2. The summation of the individual watershed areas of Lake Jocassee and Lake Keowee . 
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Figure 1-9. Daily Lake Keowee lake level (A), and daily drawdown levels at Lake Keowee 
and Lake Jocassee (B) from 2006 to 2011. 
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CHAPTER2 

THERMAL AND WATER QUALITY 
; 

INTRODUCTION 

Previous thermal and water quality investigations on Lake Keowee have provided detailed 

assessments of the temporal and spatial patterns in the physical and chemical structure of the 

impoundment, and identified important factors influencing these patterns, including the effect 

of the heated discharges from ONS (Duke Power Company 1977, 1995; Oliver and Hudson 

1987; Duke Energy 2007). These studies covered the period from initial reservoir 

impoundment through 2006. More recently, additional assessments of various water quality 

issues in Lake Keowee have also been performed (SCDHEC 1993, 1997, 2003, 2010 ; 

Demirkanli 2000, 2005). The objective of this chapter is to provide an update on the physical 

and chemical regimes of Lake Keowee from 1993 to 2011. Additionally, chemical data for 

the 1993 - 2005 period were also presented to provide 1) an assessment of the long-term 

variability in a specific chemical constituent, and 2) data that subsequent biological chapters 

could reference with respect to historical water quality in Lake Keowee. To assure continuity 

with the earlier studies of Oliver and Hudson (1987), Duke Power Company (1995), and 

Duke Energy (2007), many of the same parameters and data analysis techniques employed by 

those investigations wete applied to the present study. P articular attention was given to 

providing an updated assessment of the impact of the thermal discharge from ONS on surface 

temperatures and DO concentrations in Lake Keowee, as required under the 316(a) provision 

of the Clean Water Act. 

METHODS AND MATERIALS 

The thermal and water quality monitoring program for the 1993 - 2011 period, including 

specific variables, locations, depths, and frequencies is outlined in Tables 2-1 and 2-2. 

Sampling locations are identified in Figure 2-1. Prior to 2004, a total of eight locations, three 

in the Little River Basin, and five in the Keowee River Basin, were sampled monthly for in

situ parameters; a ninth location (504.5) was added in 2004 in the lower portion of the 

Keowee River Basin approximately 200 m upstream of location 504.0, and just upstream of 

the submerged coffer dam (Figure 2-1 ). 
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Measurements of temperature, DO, DO saturation, pH, and specific conductance were taken, 

in-situ, at each location with a Hydrolab Data-Sonde (Hydrolab 1988 and Hach 2003) starting 

at the lake surface (0.3 m) and continuing at one-meter intervals to lake bottom. Pre- and 

post-calibration procedures associated with operation of the Hydrolab were strictly followed 

for each sampling event, and documented in hard-copy format. Hydrolab in-situ data were 

captured and stored electronically, and following a data validation step, converted to 

spreadsheet format for permanent filing. 

Water samples for laboratory analysis were collected with a Kemmerer or Van Dom water 

bottle at the surface (0.3 m) at each sampling location (Table 2-2). The number of locations 

at which water samples were collected varied little from 1993 to 2011, although the 

frequency of sampling at each location did (Table 2-1 ). Water samples for chemical analysis 

were collected quarterly at most locations in all years except 1999 - 2002 when sampling was 

performed less frequently (Table 2-2). As noted previously, Location 504.5 was added to the 

program in 2004. 

Prior to 2010, water samples not requiring filtration were placed directly in single-use 

polyethylene terephthalate (PET) bottles which were pre-rinsed in the field with lake-water 

before obtaining a sample. Beginning in 2010, these samples were placed directly in pre

acidified high density polyethylene (HDPE) bottles. Samples requiring :filtration 

( orthophosphorus, nitrate-nitrite nitrogen, and ammonia nitrogen) were processed in the field 

by :filtering a measured volume of water through a 0.45 µm glass-fiber filter or a Gelman 

AquaPrep 600 Series Capsule filter (0.45 µm), which was pre-rinsed with 500 mL of sample 

water, and then placed in pre-acidified HDPE bottles. Upon collection, all water samples 

were immediately preserved and stored in the dark, and on ice, to minimize the possibility of 

physical, chemical, or microbial transformation. 

Analytical methods, reporting limits and sample preservation techniques employed during 

1993 - 2011 are summarized in Table 2-3. All laboratory water quality analyses were 

performed by Duke Energy's Laboratory Services located in Huntersville, NC. This 

laboratory is certified to perform analytical assessments for inorganic and organic parameters 

in North Carolina (North Carolina DWQ Laboratory Certification program, certificate 

number 248), South Carolina (South Carolina Department of Health and Environmental 

Control, certificate number 99005), and New York (New York Department of Health, 

certificate number 11717) . 
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A comprehensive Quality Assurance/Quality Control Program (QA/QCP) is fundamental to 

the collection, reporting, and interpretation of water quality data, and most investigators 

implement some type of QA/QCP program to identify, quantify, and document bias and 

variability in data resulting from the collection, processing, shipping, handling and analysis 

of samples by field and laboratory personnel. Both the United States Environmental 

Protection Agency (USEPA 1998a, b) and the United States Geological Survey (USGS 1998, 

2002) require that any agency-funded project have an approved quality assurance program, 

and that this program incorporate both a field and laboratory component. USGS also requires 

that any agency funded study that includes laboratory assessments must also participate in 

their Standard Reference Program (SRP). This program was originally developed by USG-S 

in the 1960's and currently involves analysis by participating laboratories of standards 

(blinds) created by the agency on at least an annual schedule (USGS 2002). 

The QA/QCP employed for this study followed the recommendation of the USEP A and 

USGS, and included both a field and laboratory component. Field blanks, i.e. Milli-Q water 

placed in sample bottles, were subjected to the same sample collection and handling 

procedures, including filtration, applied to actual samples. Periodically, samples were also 

split prior to submitting to the laboratory for analysis with the goal of quantifying intra

sample analytical variability. The laboratory QA/QCP involved a variety of techniques 

commonly used in analytical chemistry and included reagent blanks, spikes, replicates, and 

performance samples. To supplement this program, additional performance samples were 

run on the major ions and nutrients. Beginning in 2005, standards were purchased from the 

USGS, through the agency's SRS program, and submitted at least annually to Duke's · 

laboratory to serve as a "d ouble blind" assessment of analytical performance. T hese 

standards allowed quantification of the uncertainty of the analytical results against known 

values that were within the same concentration matrix as actual samples. The goal of this 

effort is to assemble analytical uncertainty data for chemical analytes which can be 

incorporated into statistical analyses assessing trends in time or space. 

Water quality data were subjected to various graphical and statistical techniques in an attempt 

to describe spatial and temporal trends within the lake, and interrelationships among 

constituents. Regression analyses (SAS 1988) were used to assess long-term trends in 

chemical parameters and analysis of variance techniques were employed to determine water 

quality differences between basins (AS 2003). Time series plotes were used to depict 

seasonal and interannual trends in station flow, intake and discharge temperatures, 

climatology (air temperatures and precipitation levels), and lake levels. Vertical profiles 

2-3 



• 

• 

• 

were used to show seasonal variability in vertical distribution of temperature and DO in an 

"extreme" and "average" meteorological year. Contour plots were used to illustrate seasonal 

longitudinal and vertical variability in temperature and DO among basins for an "extreme" 

and "average" meteorological year. Box plots depicting median, minimum and maximum 

were produced, by year, for water chemistry analytes to permit comparison with historical 

data. Whenever analytical results were reported to be equal to or less than the method 

reporting limit, values were set equal to the reporting limit for graphing or statistical 

calculation purposes. 

RESULTS AND DISCUSSION 

Thermal 

Lake Keowee, like other relatively deep reservoirs in the southeastern United States, (with 

comparable morphometry and experiencing similar climate) could be classified as 

monomictic (Hannan 1979; Kennedy 1982; Oliver and Hudson 1987). Such a lake, or 

reservoir, is characterized by an annual warming period (spring - summer) in which vertical 

thermal stratification develops and an annual cooling period (fall - winter) in which 

deterioration of stratification leads to a single annual homogeneous mixing period within the 

lake (Hutchinson 1957). Previous thermal studies in Lake Keowee have indicated within this 

general, annual thermal cycle, several factors including meteorological conditions and station 

operations have collectively influenced variability in the surface, vertical, and reservoir-wide 

temperature distribution in Lake Keowee throughout any given year (Oliver and Hudson 

1987; Duke Power Company 1997; Duke Energy 2007). 

Surface Temperature 

In order to keep continuity with surface thermal "plume" discussions in previous reports 

Duke Power Company (1995) and Duke Energy (2007) surface temperatures from location 

501.0, in the Little River Basin, will be utilized as "background" temperatures for analysis of 

surface temperature spatial distributions within both basins of the reservoir (Figures 2-2 and 

2-3). Location 501 is located in the Little River Basin approximately 14.8 km from the 

Keowee Dam and is one of the least impacted locations, in terms of surface temperatures, 

from station operations . 
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Surface temperatures throughout the Little River and Keowee River Basins during the 2006 -

2011 period were similar to those reported in previous years (1995 and 2007). Little River 

Basin surface temperatures varied little throughout the length of the basin with temperatures 

at locations 501 and 500 nearly identical and only slightly higher at location 502 (near the 

ONS intake). Relatively little spatial variability within the Little River Basin indicates the 

lack of considerable migration of the ONS thermal plume into the Little River Basin (Figure 

2-2). 

Conversely, surface temperature spatial distribution in the Keowee River Basin varied 

measurably throughout the length of the basin on most sampling dates. Surface temperatures 

were generally the warmest at location 508, near the ONS heated discharge, and gradually 

cooler with distance from the dam and heated discharge. Annual maximum measured surface 

temperatures at location 508 varied from 33.6 °C (92.5 °F) in 2009 to 34.9 °C (94.8 °F) in 

2008, and were similar to values reported previously (Duke Power Company 1995 and Duke 

Energy 2007). In comparsion, annual maximum surface temperatures at location 501 ranged 

from 29.8 °C (85.6 °F) in 2006 to 31.8 °C (89.2 °F) in 2010 and were within ranges of 

previously measured values (Figure 2-3 and Table 2-4) . 

Spatial distributions of Keowee River Basin surface temperatures also varied in time. In 

terms of the ONS thermal plume, the variability in temperature distribution in the Keowee 

River Basin and, effectively, the longitudinal expanse of the plume within the Keowee River 

Basin, was dependent upon the season. M ore specifically, the thermal plume size was 

dependent on the differential between discharge and ambient water temperatures. 

Historically, thermal plume size and differentials between discharge and "background" 

surface temperatures were largest in the wintertime, while summertime differentials and 

plume size were minimal (Duke Power Company 1995). Similar results can be shown for 

data collected from 2006 to 2011 using "background" location 501 surface temperatures for 

comparison with surface temperatures from Keowee River Basin locations (504.5, 505, 506, 

507). Positive deviations in Keowee River Basin surface temperatures from "background" 

surface temperatures ( an indication of the ONS surface thermal effects) were greatest in the 

wintertime when ambient surface temperatures were coolest, and least in the summertime, 

when ambient surface temperatures were warmest (Figure 2-3). 

Spatial variability in surface temperature distributions within the Keowee River Basin was 

also likely influenced by hydroelectric operations (Figure 2-3). The JPSS and Keowee 

Hydroelectric Station operations both historically influenced the suppression and expansion 

2-5 



• 

• 

• 

of the ONS surface thermal plume (Duke Energy 2007). Generation at either, or both, 

hydroelectric facilities would assist in suppressing the ONS heated plume further downlake. 

Pumping operations at JPSS, conversely, could aid in expanding the th~rmal plume further 

uplake. Effects of hydroelectric operations from 2006 to 2011 on the thermal surface plume 

in the Keowee River Basin were likely similar to previous years, even with the slight increase 

in JPSS pump capacity due to runner upgrades. 

Vertical Distribution of Temperature 

Monthly vertical temperature distributions depicted include the heating period (late Feb -

August) of the reservoir for two years: 2008 and 2009, for comparison between :"extreme" 

· and "typical" meteorological years (Figures 2-4 and 2-5). In particular, heating period 

monthly profiles from two locations are depicted ( one from the deepest location within each 

basin). Monthly vertical temperature data aid in visualizing the temporal changes in the 

thermal structure of the water column over the course of a year. 

Temporal variations in vertical temperature distributions from both years and both depicted 

locations were consistent with temporal variations presented in previous reports. Vertical 

temperature distributions differed throughout the cooling and warming period of the lake for 

all years (Figure 2-4 and 2-5). Wintertime water column profiles reached near isothermal 

conditions (with exceptions mainly near the thermal discharge) in January or February. 

During this time, annual reservoir heat loss and mixing drove the lake towards a cold winter 

isothermal temperature. In early spring of each year, differential heating vertically in the 

water column began to set up a density barrier similar to Hutchinson's description of thermal 

stratification (1957). Water column temperatures continued to increase throughout the spring 

and summer. Typically, heat content was greatest in August, as evidenced by maximum 

temperatures throughout the water column. 

Temperature profiles between 2008 and 2009 indicated differences between "extreme" 

(2008) and "typical" (2009) meteorological years. C ompared to 2009 pr ofiles, vertical 

temperature distributions from 2008 for much of the "heating period" indicated slightly 

warmer water column conditions within both basins of the reservoir, especially in the 

metalimnion and hypolimnion where temperatures are not as affected by short term 

fluctuations in meteorological conditions. Specifically, July - August profiles from 2008 and 

2009 (when the stored heat in the reservoir was near its peak in both years) indicated warmer 

2008 water column profiles in both basins (Figures 2-4 and 2-5). A combination of factors 
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including less water volume in the lake (lower annual lake levels), minimal precipitation, 

comparatively less winter cooling, and warmer meteorological conditions, were likely 

influences in warmer vertical temperature distributions in 2008 compared to 2009, 

considering ONS operations were similar between years (Figures 1-4, 1-5, 1-7, 1-8, and 1-9). 

Reservoir-wide Temperatures 

Temperature isotherm plots throughout the Little River and Keowee River Basins of Lake 

Keowee help to visualize snapshots of reservoir-wide thermal structure for any given 

sampling day in Lake Keowee's open waters. In general, Keowee isotherm plots represent 

temperature distributions throughout the length of the two reservoir basins of Lake Keowee. 

The plots provide an illustration of the spatial (longitudinal and vertical) temperature 

distributions between basins over time. 

Winter isotherm plots in the Little River Basin from 2006 to 2011 indicated somewhat 

uniform temperatures, in most cases, throughout much of the Little River Basin due to 

thorough water column mixing (Figures 2-6 and 2-7). Temperature gradients, according to 

interpolated isotherms, however, were probable in the Little River Basin between the ONS 

intake and ONS heated discharge locations indicating some amount of migration of the ONS 

discharge to the Little River Basin. 

Keowee River Basin winter (December - February) isotherm plots from 2006 to 2011 

indicated appreciably more variability in temperatures in comparison to the Little River Basin 

(Figures 2-6 and 2-7). A significant longitudinal temperature gradient was evident in winter 

months in the Keowee River Basin, near the ONS heated discharge, with the temperature 

gradient becoming less pronounced with distance away from the discharge. As mentioned 

previously in the surface temperature discussion, the gradient was more pronounced in the 

winter period compared to other seasons due to the differential between the temperatures of 

the reservoir and the temperature of the heated discharge. 

Spring and early summer (April - June) isotherm plots from 2006 to 2011 showed similar 

temperature gradients in both Keowee and Little River Basins (Figures 2-6 and 2-7). This 

correlation of temperature gradients between basins is consistent with the development of 

thermal stratification in both basins of the reservoir. A dditionally, these consistent 

temperature gradients, reservoir-wide, indicated the meteorological component of total heat 

gained in the reservoir during this period was increased in relation to the component of heat 
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gained from the ONS thermal discharge. In effect, the ONS heated discharge "plume" was 

difficult to discern due to the amount of heat gained from warming meteorological conditions 

during this portion of the annual warming period of the reservoir. 

Summer (July- August) isotherm plots from 2006 to 2011 in the Little River Basin showed a 

considerably deeper epilimnion in comparison to early summer plots (Figures 2-6 and 2-7). 

Withdrawal of cool hypolimnetic water, discharge of warm condenser cooling water, and 

continued warm summer meteorological conditions influenced deepening of the warm 

epilimnion. Vertical temperature gradients throughout the middle and lower elevations of the 

Little River Basin indicated the thermocline, although lower in the water column, was 

maintained in all years. 

Summer (July - August) isotherm plots from 2006 to 2011 within the Keowee River Basin 

showed considerably steeper temperature gradients at higher elevations along the length of 

the basin compared to the Little River Basin (Figures 2-6 and 2-7). In most years, 

temperature gradients were considerably steeper near the upper end of the Keowee River 

Basin rather than near the ONS heated discharge. Water temperature gradients at this time 

indicated the influence of JPSS operations on the Keowee River Basin . 

Dissolved Oxygen 

The spatial and temporal distribution of DO in any lake or reservoir is driven by many 

physical, biological, and chemical processes. Like temperature, DO distribution can also be 

influenced by a l~ke or reservoir's morphometry. Studies conducted in warm, monomictic 

reservoirs of similar morphometry to Lake Keowee have indicated varying distributions of 

DO throughout the heating and cooling cycle of the reservoir (Hannan et al. 1979; Duke 

Energy 2011 ). In general, DO concentrations in reservoirs similar in size, depth, and climate 

to Lake Keowee are greatest throughout the water column in the winter very early spring 

when mixed conditions tend to promote a homogeneous distribution of oxygen (Hannan et 

al., 1979 and Wiebe 1938, 1940). DO concentrations in the late spring and summer typically 

begin to decrease throughout the waterbody due to various physical, biological, and chemical 

processes. Within this general pattern, variations of DO distributions can occur between 

reservoirs and among years in the same reservoir . 
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Surface Dissolved Oxygen Distribution 

Generally, surface DO concentrations at sampling locations mirrored the annual, cyclical 

pattern typical for surface temperatures in Lake Keowee. A s temperatures increased or 

decreased throughout the annual heating/cooling cycle of the lake, surface DO concentrations 

typically responded in parallel with the temperature dependent oxygen solubility curve. 

Increased surface temperatures due to station thermal discharge also affected variability in 

DO concentrations among locations. Similar to surface temperature discussions, surface DO 

concentrations are presented in relation to the Little River Basin "background" location (501) 

for comparison. 

Surface DO distributions in the Little River Basin indicated minimal spatial differences in 

DO concentrations (Figure 2-8 and Table 2-5). Differences in surface DO concentrations 

between locations 500 and 501 were negligible from 2006 to 2011. Additionally, at Location 

502 (ONS intake) DO concentrations were only slightly lower than at location 501 from 2006 

to 2011, indicating the plume of ONS had minimal impact on surface DO concentrations at 

the Little River Basin locations, in comparison to the background location . 

The effect of the ONS heated discharge on the distribution of surface DO in the Keowee 

River Basin was evident at locations 508, 504, 505, 506, and 507 to the "background" 

location (Figures 2-8, 2-9, and Table 2-5). The annual minimum measured surface DO 
. . 

concentrations were generally measured in the Keowee River Basin nearest the ONS heated 

discharge (508) and ranged from 5.60 mg/L (2007) to 6.08 mg/L (2009) over the 2006 -2011 

period. In comparison, location 501 annual minimum surface DO concentrations ranged 

from 6.70 mg/L (2007) to 6.96 mg/L (2008) for the same period. G enerally, DO 

concentrations increased in the Keowee River Basin with distance away from the ONS heated 

discharge, indicating the effects of ONS discharge on surface DO were limited with distance 

away from the heated discharge. Even though influences from the ONS heated discharge 

were evident in the Keowee River Basin, the minimum surface concentrations of DO in the 

reservoir each year were sufficient to meet water quality standards. 

Vertical Distribution of Dissolved Oxygen 

Monthly vertical profiles of DO over the heating period during the 2006 - 2011 period were 

similar to distributions measured in previous years. In early spring, water column profiles 

from both basins indicated DO concentrations that were fairly consistent throughout the 
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water column and elevated compared to the remainder of the annual warming period. D 0 

concentrations decreased incrementally throughout the water column over the warming 

period, with differences in the rate of decrease between epilimnetic and hypolimnetic waters 

as thermal stratification developed. 

Despite annual decreases in DO throughout the water column during the heating period of the 

lake, vertical DO distributions from 2006 to 2011 indicated sufficient DO concentrations to 

sustain warm-water fish communities. The most critical time in the heating cycle where DO 

concentrations could possibly be limiting to fish survival in both basins was during the late 

summer/early fall months of each year (Figures 2-10 and 2-11 ). Measured minimum DO 

concentrations during this period were in excess of 4.0 mg/L in the upper 20 meters of the 

water column of both basins ( approximately 90 % of the lake by volume, assuming lateral 

homogeneity). In the hypolimnion, hypoxic conditions in August developed into anoxia at 

locations 501 and 504 by mid-September, but only affected the lower 10 - 12 m at each 

location (approximately 10% of the lake by volume, assuming lateral homogeneity). 

Additionally, variability in vertical DO profiles between "extreme" (2008) and "typical" 

(2009) meteorological years did not necessarily correspond to a more or less "extreme" year, 

in terms of DO water column concentrations (Figures 2-10 and 2-11 ). The depicted locations 

from both basins in 2008 and 2009 developed anoxia in the hypolimnetic waters in late 

August or early September (in addition to all other years from 2006 to 2011) with decreased 

DO concentrations. The variability in water column rates of DO depletion from month to 

month and year to year were influenced by the combination of variability in meteorological, 

hydrological, and biological conditions and station operations in the reservoir prior to 

sampling. 

Reservoir-Wide Dissolved Oxygen Distribution 

DO isopleths throughout the Little River and Keowee River Basins of Lake Keowee help to 

visualize snapshots of reservoir-wide DO structure for any given sampling day in Lake 

Keowee's open waters. In general, Keowee DO isopleths represent DO distributions 

throughout the length of the two reservoir basins of Lake Keowee. The plots provide a 

picture of the differences in longitudinal and vertical DO distributions between basins and 

between years. The plots also give bearing to important structures and morphometry of the 

lake, and show, progressively, (through monthly plots) the changes occurring in the 
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longitudinal DO structure due to the various physical, chemical, and biological processes 

affecting the production, consumption, and distribution of DO in the reservoir. 

Early in any given year (January- March) DO distribution throughout the basins was largely 

regulated by the mixing processes occurring vertically within both basins of the reservoir, 

essentially replenishing the oxygen depleted from the previous stratification period. As much 

of the vertical mixing was a result of advective currents produced from surface cooling and 

wind mixing, the ultimate homogenous concentration of DO throughout the reservoir in the 

early months of any year were governed largely by water temperatures (Figures 2-6, 2-7, 2-

12, and 2-13). 

As stratification began to develop in the reservoir during the sprmg of every year and 

continue into late summer, DO levels in both basins of the reservoir began a slow decline. 

Minimum DO concentrations throughout both basins of the reservoir were measured in 

August or September of any given year. Hypolimnetic DO concentrations depleted due to the 

combination of lack of mixing with oxygenated epilimnetic waters and the dominance of 

oxygen demanding processes (metabolic respiration and microbial decomposition). 

Epilimnetic DO concentrations decreased throughout the spring and summer, due to 

decreases in oxygen solubility at higher water temperatures. Continued mixing of the 

reservoir's upper layers, however, allowed for adequate DO concentrations for sustained 

warm-water fish populations through the summer within each basin of the reservoir (Figures 

2-12 and 2-13). 

Major Ions and Nutrients 

Major Cations and Anions 

The chemical composition of natural waters is directly linked to the mineral content of the 

underlying geologic substrate (Drever 1982; Stumm and Morgan 1988). One of the most 

important processes affecting the chemical content of natural waters, and the relative 

proportions of the major and minor cations and anions in solution, is chemical weathering of 

the bedrock. Mineral dissolution and precipitation rates of rock substrate are governed by a 

host of factors, one of the most important of which is the type of mineral( s) within the parent 

rock (Drever 1982, Langmuir 1997) . 
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The Lake Keowee basin encompasses almost 500 square miles of watershed drainage that 

extends across the Blue Ridge and Piedmont Plateau physiographic provinces in the 

southeastern United States (Duke Power Company 1977; SCDHEC 1993, 2010). There are 

approximately 649.3 stream miles and close to 100 individual streams and their associated 

branches in the Lake Keowee Watershed (SCDHEC 1993, 2010). Landuse and landcover 

characterization within the basin includes: 70.6% forested land, 9.5% water, 13.2% 

agricultural land, and 6.03% urban land (SCDHEC 2010). The predominant bedrock within 

this basin is comprised of ancient metamorphic rocks formed over 300 million years ago, and 

consists primarily of granitic gneiss interspersed with isolated layers of biotite-homblende 

gneiss, biotite schist, and mica schist (Duke Power Company 1977; USGS 2010). 

Weathering of these rocks, although extremely slow, typically results in the release of the 

following cations and anions into solution, in order of relative dominance; sodium, calcium, 

chloride, potassium, and magnesium (Johnson et al. 1968; Drever 1982). 

Spatial variability at a given sampling event in all major cation and anion concentrations and 

specific conductance values among sampling locations, including locations within and 

between each of the two basins in Lake Keowee, was minimal over the study period. 

Consequently, to provide insight into the interannual temporal dynamics of each of these 

parameters over the 1993 - 2011 period, data were grouped by year and various descriptive 

statistics (minimum, maximum and median) were calculated. 

Cation and anion concentrations in Lake Keowee from 1993 to 2011 were low in comparison 

to other water bodies within the Piedmont Carolinas (Duke Power Company 1985; MCDEP 

2003; NCDENR 2003, 2010), but similar to levels found in aquatic ecosystems along the 

Blue Ridge escarpment (USGS 1982) and reflected the mineral composition of the dominant 

rock types in the watershed, as well as the predicted chemical weathering rates of minerals 

from these formations (Johnson et al. 1968; Drever 1982; and Langmuir 1997). These low 

cation and anion concentrations are also representative of waterbodies that have no 

significant municipal point-source discharges into them (Loehr et al. 1979). Total cation 

levels, expressed in micro-equivalents/Liter, averaged 221 µeq/L whereas total anion levels 

equaled 208 µeq/L, and were similar to that reported previously (Duke Power Company 

1977, 1995; Duke Energy 2007; Figure 2-14). 

Specific conductance, an indirect measurement of ionic strength, varied little over the study 

period (Figure 2-15). Regression analyses of specific conductance data collected from 1993 

- 2011 indicated a slope not significantly different from zero (R= 0.20; P > 0.25). Annual 
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median conductance values ranged from 17.4 µmhos/cm to 22.4 µmhos/cm. Individual 

conductance measurements ranged from a low of 12.1 µmhos/cm recorded in 2000 and 2001, 

to a high of 44.4 µmhos/cm recorded in 1998. Seasonal variability in conductance within a 

given year was evident for most years with an average range of approximately 9 µmhos/cm. 

The grand median for specific conductance sodium over the study period was 20.9 mg/L. 

Sodium, the most prevalent cation, comprised 38% (by equivalents) of the positively charged 

ions in the waters of Lake Keowee (Figure 2-14). Variability in sodium concentrations, both 

within a given year and among years, was evident but no 1 ong-term trend (P > 0.25) was 

detected (Figure 2-16). Concentrations ranged from a minimum of 1.2 mg/L in 1995 to a 

maximum of2.8 mg/Lin 1998. Variability in sodium concentrations within a given year was 

greatest in 1998 (range = 1.3 mg/L) and the least in 1993 and 2005 (range = 0.2 mg/L). 

Annual median sodium concentrations ranged from a low of 1.5 mg/Lin 1995 to a high of 

2.05 mg/Lin 1997. · The grand median for sodium over the study period was 1.8 mg/L. 

Calcium, the second most dominant cation (Figure 2-14), showed minimal variability both 

within a given year and among years, with 2005 being the lone exception (Figure 2-17). 

Annual median calcium concentrations ranged from 1.3 to 1.5 mg/L, whereas individual 

concentrations ranged from a miniinum of 1.1 mg/L ( observed in five separate years) to a 

maximum of 3.3 mg/L, observed in 2005. Annual median concentrations decreased slightly 

over time (P < 0.001). The grand median for calcium from 1993 to 2011 was 1.3 mg/L. 

Magnesium and potassium, the third and fourth most prevalent cations based on chemical 

equivalents (Figure 2-14), respectively, consistently measured less than 1 mg/L (Figures 2-18 

and 2-19). Individual magnesium concentrations ranged from a minimum of 0.38 mg/L in 

1997 to a maximum of 0.93 mg/L in 2004. Annual median magnesium concentrations 

ranged from a low of 0.54 mg/Lin 1999 to a high of 0.65 mg/Lin 2001. Potassium values 

ranged from a minimum of 0.5 mg/L in 1999 to a maximum of 1.05 mg/L in 2004, and 

illustrated slightly more temporal variability than calcium and magnesium, but less than 

sodium. Annual median potassium concentrations ranged from a low of 0.64 mg/Lin 1999 

to a maximum of 0.87 m g/L in 2009. G rand median magnesium and potassium 

concentrations were 0.59 m g/L and 0.78 mg/L, respectively. Regression analyses for 

magnesium and potassium indicated that the long-term variability in both constituents was 

not significantly different from zero (P > 0.28) . 
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Bicarbonate was the major anion in Lake Keowee comprising an average of 64% of the 

negative ionic charges over the study period (Figure 2-14). These results were similar to that 

reported previously (Duke Power Company 1995; Duke Energy 2007). Sulfate, the third 

most dominant anion (Figure 2-14), comprised an average of 16% of the negative ionic 

charge, and ranged from a minimum concentration of 1.0 mg/L to a maximum of 3.4 mg/L. 

Sulfate levels decreased markedly beginning in 1995 and remained relatively constant from 

1995 - 2011. This decrease was statistically significant (P < 0.001), but it's unclear whether 

these changes in sulfate concentrations were real or an artifact associated with changes in 

laboratory technology (Figure 2-20). Beginning in 1995, the sulfate analytical method was 

upgraded from ultra-violet (UV) spectroscopy to ion chromatography and this may have had 

an influence on measured concentrations. On the other hand, a recent report assessing the 

response of surface water chemistry across the country to the Clean Air Act Amendments of 

1990 has illustrated similar sulfate declines in certain regions of the US, suggesting that the 

observed sulfate changes in the waters of Lake Keowee beginning in 1995 may be real 

(USEP A 2003). 

Chloride, the second most dominant an1on (Figure 2-14) comprised an average of 20% of the 

negative ionic charge, or slightly more than sulfate, but similar to that reported previously 

(Duke Power Company 1995; Duke Energy 2007). Chloride levels exhibited considerable 

interannual variability and showed a weak but significant (P < 0.001) long-term increasing 

trend (Figure 2-21). Annual median chloride concentrations ranged from 1.0 mg/L to 1.5 

mg/L, whereas the grand median was 1.3 mg/L. Variability in chloride concentrations within 

a given year was also observed, and often was greater than the interannual variability in the 

median. Intra-year variability was greatest in 1995 when the minimum measured chloride 

concentration was 1.0 mg/I and the maximum was 1.8 m g/L (Figure 2-21). The grand 

median for chloride from 1993 to 2011 was 1.3 mg/L. 

Phosphorus and Nitrogen 

Nutrient levels, i.e., the various forms of phosphorus and nitrogen commonly found in 

freshwaters that stimulate plant growth, were low over the study period, often near or below 

the analytical reporting limit (RL) for a specific form. And, as was observed for the major 

cations and anions, variability in nutrient concentrations among sampling locations in Lake 

Keowee at a given sampling event was relatively minimal. Thus, all nutrient data collected in 

the reservoir were grouped by year to provide insight into the interannual temporal dynamics 

of the various phosphorus and nitrogen species in Lake Keowee from 1993 to 2011. 
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Concentrations of all forms of phosphorus and nitrogen in Lake Keowee over the 19-year 

study period were typically low, but for each nutrient form at least one anomalously high 

value was frequently observed; however, these atypical values usually had minimal impact on 

the median concentration for that year. Annual median soluble ( ortho) phosphorus (SP) 

concentrations for most years equaled 0.005 m g/L, the analytical RL, with no statistically 

significant (P = 0.28) temporal trend detected (Figure 2-22). Individual SP measurements 

ranged from a minimum of less than 0.002 mg/L (the RL for year 1994) to a maximum of 

0.023 mg/L. Periodically, values ranging from three to four times the RL were observed but 

these occurrences were infrequent. Approximately 85% of the SP measurements over this 

19-year period were either equal to or below the analytical RL. The grand median for SP 

over the study period was 0.005 mg/L, the most common RL used from 1993 to 2011. 

Total phosphorus (TP), based on annual median concentrations, also exhibited no significant 

(P = 0 .29) long-term trend, although interannual variability in the median concentration was 

apparent (Figure 2-23), and largely due to periodic changes in the analytical RL (Table 2-3). 

For example, the RL for TP over the 19-year study period included three different RLs, 2 

ug/L, 5 ug/L and 10 ug/L which compromised both statistical and graphical analyses. Annual 

median TP values ranged from 0.005 mg/L to 0.010 mg/L; the grand median was 0.007 mg/L. 

Of the 741 individual measurements of TP, over 48% of measurements were equal to or less 

than the analytical RL, and only two values (0.3%) were greater than 0.060 mg/L, the State 

water quality. standard for TP (Figure 2-24; SCDHEC 2004). These TP concentrations 

measured in Lake Keowee are some of the lowest values reported for reservoirs in the 

Carolinas (NCDENR 2010; SCDHEC 2010). 

Like the various forms of phosphorus, the individual chemical forms of nitrogen were all 

very low in Lake Keowee and exhibited minimal interannual temporal variability over the 19-

year study period, as measured by the annual median (Figure 2-25). No nitrogen species 

exhibited a statistically significant long-term trend, although plots of nitrate-nitrite-N 

suggested an apparent decline with time; however, this was due primarily to the decrease in 

the nitrate-nitrite-N analytical RL over time. 

Nitrate-nitrite-N annual median values ranged from 0.021 m g/L to 0.07 mg/L and closely 

paralleled changes in the analytical RL over the study period (Table 2-3). Individual values 

of nitrate-nitrite-N ranged from< 0.010 mg/L, the RL, to 0.290 and approximately 38% of 

the nitrate-nitrite-N values were either equal to or less than the analytical RL. Ammonia-N 

concentrations were consistently measured at or less than the analytical RLs of 50 and 20 
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ug/L , the two RLs used over the 1993 - 2004 period; this resulted in median values equal to 

the RLs. B eginning in 2005 and extending through 2011, ammonia-N concentrations 

exhibited noticeable interannual variability, particularly in the annual maximum (Figure 2-

26). Median concentrations also increased somewhat compared to the 1999 - 2004 period 

but were sti.11 very low. Evidence suggests that the maximum values of 1.1 mg/Land 0.64 

mg/L measured in 2006 and 2011, respectively, are suspect (see below). 

Median concentrations of total kjeldahl nitrogen (TKN), or that fraction composed of 

particulate and dissolved organic-N plus soluble ammonia-N, were also consistently near or 

less than the RL throughout the study period, indicating that levels of organic-N of 

allochthonous (terrestrial) and autochthonous (in-lake) origin were typically low in Lake 

Keowee over the 1993 - 2011 period (Figure 2-27). Annual median TKN values generally 

tracked the RL and ranged from 0.100 mg/L to 0.200 mg/L, with no detectable long-term 

trend. Approximately 69% of the TKN measurements were equal to or less than the two 

analytical RL's (150 ug/L and 100 ug/L) used for TKN over the study period. The maximum 

TKN concentration measured for year 2006 was 0.30 m g/L, which includes both the 

particulate and soluble (ammonia) nitrogen fractions. This was considerably less than the 

maximum of 1.1 mg/L measured for just ammonia-N in 2006 (Figure 2-26) and casts doubt 

on the validity of the latter. A similar assessment can be made and conclusion drawn 

concerning the validity of the 2011 maximum ammonia-N data (Figures 2-26 and 2-27). 

Total nitrogen (TN) 1 exhibited a temporal pattern similar to TKN (Figure 2-28). Individual 

TN values ranged from a minimum of 0.12 mg/L to a maximum of 0.75 mg/L. Annual 

median TN values ranged from 0.13 mg/L to 0.29 mg/L while the grand median over the 

study period was 0.19 mg/L. All TN values were well below 1.5 mg/L, the State water 

quality standard for TN (Figure 2-29; SCDHEC 2004, 2010). 

SUMMARY 

Surface temperatures associated with the thermal discharge from ONS for the 2006 - 2011 

period were similar in magnitude and spatial distribution to those observed in previous 

investigations. Plume size was greatest during winter and smallest in mid-summer. Both the 

winter and summer plumes were confined primarily to the Keowee River Basin due to 

· 
1 TN= I TKN + nitrate-nitrite-N 
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hydraulic influences associated with the canal connecting the Keowee River Basin to the 

Little River Basin. Subsequently, surface temperatures in the Keowee River Basin, where 

temperatures declined with distance away from the ONS discharge, were more variable in 

space than surface temperatures in the Little River Basin. Additionally, water movement 

patterns affected by operations at the Jocassee Pumped Storage and Keowee Hydroelectric 

facilities also influenced the spatial variability in plume size throughout the monitoring 

period. 

Influences of the thermal ONS discharge on surface dissolved oxygen (DO) concentrations 

were similar in magnitude and spatial distribution to those observed from previous 

investigations. Surface DO concentrations at and near the discharge location were generally 

only slightly less than background locations. DO concentrations generally increased slightly 

with increasing distance uplake or away from the ONS discharge. The minimum surface DO 

value recorded at the discharge location (also the reservoir-wide minimum) over this 6-year 

period was 5.6 mg/L, which exceeds the instantaneous and daily average state water quality 

standards. 

The temporal and spatial patterns in the temperature structure of Lake Keowee over the 2006 

- 2011 period were, overall, consistent with those reported previously for this waterbody, and 

similar to other cooling impoundments and hydropower reservoirs in the southeast. 

Interannual and seasonal variability in meteorol_ogical conditions influenced the temporal 

heating and cooling cycles in the lake, while spatial variability in temperature was influenced 

by several factors including the morphometry of the lake, the effects of the thermal discharge 

from ONS, and water movement patterns associated with withdrawals from and discharges to 

the reservoir. Summertime water column temperatures were warmest in 2008 and coincided 

with low lake levels, above average air temperatures, above average winter minimum water 

column temperatures (indicating less heat loss from the previous warming period compared 

to other years), and extended drought. 

The temporal and spatial patterns in Lake Keowee DO concentrations over this 6-year period 

were also consistent with results reported by previous studies and generally similar to 

morphometrically comparable southeastern reservoirs which exhibit one convectively-driven 

mixing and reaeration period a year. Interannual and seasonal variability in meteorological 

conditions influenced mixing and stratification patterns in the reservoir, which when coupled 

with biological production and consumption of DO governed both reoxgenation and 

deoxygenation rates in the reservoir. Like temperature, horizontal and vertical variability in 
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DO was influenced by several factors including the morphometry of the lake, the effects of 

the thermal discharge from ONS, and horizontal and vertical water movement patterns 

associated with withdrawals and discharges to the reservoir. Ultimately, the horizontal and 

vertical distribution of DO within the reservoir was sufficient throughout all years to sustain a 

warm water fishery. 

Concentrations of major ions and the various chemical forms of phosphorus and nitrogen in 

surface waters at mainstem locations in Lake Keowee were low throughout the 1993 - 2011 

period, with many values being measured at or below the analytical reporting limit for that 

analyte. Nutrient (phosphorus and nitrogen) concentrations were very low and consistently 

below the State water quality standard for these parameters. These conditions were similar to 

observations made during previous investigations and are reflective of basin geology, and the 

lack of significant point and non-point chemical loading to the reservoir. Spatial variability 

in surface chemical concentrations was generally minimal in all water quality parameters, 

except for periodic and random elevated measurements; this was similar to that observed 

historically. Consolidating data for all locations by year illustrated minimal interannual 

variability in the median concentrations of most parameters except for chloride and 

potassium, both of which illustrated a significant but slight increasing trend and calcium, 

which illustrated a significant but slight decreasing trend. Sulfate concentrations decreased 

markedly beginning in 1995, but have remained fairly constant since then. Lake Keowee 

continues to exhibit some of the lowest chemical constituent concentrations in South 

Carolina reservoirs . 
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Table 2-1. Lake Keowee physicochemical sampling program over the 1993 - 2011 period 
by year. 

Parameter 1993 - 1998 1999 - 2001 2002 2003 -2011 
-- --- --,-

' I 

IN-SITU: i --- - - --- --
I 

·-- ---- -- --- - - . 

1' empera!tn"~ _ M/P M/P I M/P M/P 
-- _ I .. - - ---- -- ---- - -

_____ pissolved_():x.ygen M/P M/P M/P M/P 
--- -- -- -

_J>H M/P M/P M/P M/P 
- . ------ - -

____ ~p~cifi~ _g()11du_ctan~~ M/P ! M/P M/P M/P 
·-

' 
- -- -- ----- ---------- .. 

NUTRIENTS: 
N itrate-nitrite-N Q/_T SIT NS __ QIT 

-- - - - . ; -------

Ammonia-N Q/':r i SIT NS __ Q/T 

1' 9tal Kj~ld~-1--J" Q/T I S/T 1- NS _ _QIT ' ... 

_Qrthophos2}lo~s QIT_ I 
SIT ' NS QIT 

------ -- I -: - - - --- - -

T_otal Phospl10rus Q/T: SIT NS _Q_/T_ 
. -- . --

ANIONS: ! 
---- -

Chloride Q/I' SIT NS __ QIT 
--- ---- - ----- - . -

Sulfate Q/T SIT NS _Q(T 
[ 

: 

CATIONS: : 
. -- ----- -

I Potassium Q/T SIT NS Q/1.' -- . -

Sodium Q/T SIT . -!--- NS _QIT -- - -- -- ---- ---

Calcium Q/'f i S/T NS - -_QIT 
-·· -I 

i 
I 

Magnesirn:!1- Q/T 
I 

S/T NS 
- ·1 

Q~ I I I 
- I 

' 

-- -. .• - - I__ - - - •· - --- - --

!Frequency: M = monthly; Q = quarterly; S = semi-annually; NS= not sampled 
!~epths: P ~ proie- ~t 1~ int~rva~)~m top -to-b~tt~~ T= top-_(0~3m)-.' - -
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Table 2-2. Lake Keowee physicochemical sampling program over the 1993 - 2011 period, by location. 

LakeKeowee 

Basin Keowee River Basin 

Location# 507.0 506.0 505.0 504.0 504.5 508.0 500.0 
Maximum Depth 22m 36m 39m 41m 42m 23m 31m 

IN-SITU: 

Temperature X X X X Xl X X 

Dissolved Oxygen X X X X Xl X X 

pH X X X X Xl X X 

Specific Conductance X X X X Xl X X 

NUTRIENTS: 

Nitrate-nitrite-N X X X X Xl X X 

Ammonia-N X X X X Xl X X 

Total Kjeldahl-N X X X X Xl X X 

Orthophosphorus X X X X Xl X X 

Total Phosphorus X X X X Xl X X 

ANIONS: 

Chloride X X X X Xl X X 

Sulfate X X X X Xl X X 

CATIONS: 

Potassium X X X X Xl X X 

Sodium X X X X Xl X X 

Calcium X X X X Xl X X 

Magnesium X X X X Xl X X 

X 1 = Added to program in 2004. 

• 

Little River Basin 

501.0 502.0 
39m 27m 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
Xl X 
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Table 2-3. Analytical methods and reporting limits employed to determine chemical and 
physical constituents in Lake Keowee, SC over the 1993 - 2011 period. 

Parameter Method (EPA/APHA)1 Preservation 
Reporting 
Limit (RL) 

Calcium ICP, EPA 200.7 0.5% HNO3 10 ua/L\j 
Chloride Colorimetric, EPA 325.2 / IC- 4°c 0.1 mg/Liu 

300.0 
Dissolved Oxygen Temperature compensated In-situ 0.01 mg/LL 

polarngraphic cell, APHA 
4500-0 G & 

Luminescent (LOO) Sensor; 
ASTM D888-09 

Magnesium Atomic Emission/lCP, EPA 0.5% HNO3 5 µg/LII 
200.7 

Ammonia Nitroaen Colorimetric, EPA 350.1 4°c 20 ua/L-1 
Nitrite + Nitrate Colorimetric, EPA 353.2 4°C 20 µg/L 4 

Nitroaen 
Total Kieldahl Nitroaen Colorimetric, EPA 351.2 4°c 150 ua/L0 

Temperature compensated In-situ 0.01 unit L 

pH glass electrode, APHA 4500-
H 

Orthophosphorus Colorimetric, EPA 365.1 4°c 5 µg/L0 

Total Phosphorus Colorimetric, EPA 365.1 4°C 5 ua/L' 
Potassium ICP, EPA 200.7 0.5% HNO3 100 ua/L u 

Sodium Atomic Emission/lCP, EPA 0.5% HN03 50 µg/L 1
.1 

200.7 
Specific Conductance Temperature compensated In-situ 0.1 µmho/cm 

nickel electrode, APHA 2510 
Temperature NTC thermistor, APHA 2550 In-situ 0.01 °CL 

Sulfate Ion Chromatoaraph/' 4°c 0.1 mg/L 
I • ,! .... ., 
References. USEPA 1983, and APHA 1995, Instrument sensItIvIty, RL for 1999 - 2005 period. 
From 1993 to 1998 RL was 50 µg/L. 

4 RL for 1999 - 2005 period; From 1993 to 1998 RL was 50 µg/L; 5 RL for 1993 - 1998 period, 
2011. From 1998 to 2010 RL was 100 µg/L. 

6 RL in 1993, 1996 - 2000, and 2002 - 2005. In 1994, 1995, and 2001 RL was 2 µg/L. 
7 RL in 1993, 1996 - 2002, and 2005. In 1994, 1995, and 2001 RL was 2 µg/L. In 2003, and 2004 

RL was 1 0 µg/L. 
8 Method implemented in 1994 - 1995. Prior to this UV scPectroscopy (EPA 375.4) was employed. 
9 RL for period since 2009; RL 1993-2008 was 30 ug/L. 1 RL for 2011; RL 1993 - 2010 was 1.0 

mg/L. 
11 RL for 2009 - 2011 period; 12 RL for 2009 - 2011 period; For 1993 - 2008 period RL was 250 

ug/L. 
13 RL for 2009 - 2011 period; For 1993 - 2008 period RL was 1.5 mg/L. 
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Table 2-4. Various statistics for surface water temperatures in Lake Keowee, by location, 
measured over the 2006 - 2011 period. 

Temperature (°C) 

Distance 
Distance 

Location from 
from 

Mean Median Minimum Maximum N 
discharge 

Keowee 
Dam 

500 20 km 20.5 km 21.5 21.8 8.0 31.8 68 

501 14.3 km 14.8 km 21.6 22.0 8.2 31.8 68 

502 4.9 km 5.4 km 22.4 22.3 10.0 31.8 68 

504 800 m 200 m 24.7 23.3 14.2 34.3 68 

504.5 900 m 400 m 23.1 23.2 14.3 33.2 67 

505 4.5 km 4.8 km 23.6 23.2 12.3 33.1 68 

506 10.2 km 10 km 23.2 23.3 11.3 32.4 67 

507 15.4 km 15.2 km 20.2 21.4 9.1 29.8 68 

508 200 m 300 m 25.7 23.8 14.1 34.9 67 
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Table 2-5. Various statistics for surface DO in Lake Keowee, by location, measured over 
the 2006 - 2011 period. 

Dissolved Oxygen (mg/L) 

Distance 
Distance 

Location from 
from 

Mean Median Minimum Maximum N 
discharge 

Keowee 
Dam 

500 20 km 20.5 km 8.4 8.2 6.7 10.5 68 

501 14.3 km 14.8 km 8.3 8.1 6.7 10.4 68 

502 4.9 km 5.4 km 8.1 7.9 6.4 9.9 68 

504 800 m 200 m 7.8 7.9 5.9 10.5 68 

504.5 900 m 400 m 8.1 8.0 5.9 10.5 67 

505 4.5 km 4.8 km 8.0 8.0 6.4 9.7 68 

506 10.2 km 10 km 8.1 8.1 6.7 9.7 67 

507 15.4 km 15.2 km 8.4 8.3 6.9 10.1 68 

508 200 m 300 m 7.8 7.8 5.6 10.6 68 
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Figure 2-4. Water column temperatures at Location 504 in Lake Keowee (Feb -Aug) for 2008 
and 2009. 
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Figure 2-5 . Water column temperatures at Location 501 in Lake Keowee (Feb - Aug) for 2008 
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cover the 2006 - 2009 period. 
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Figure 2-10. Water column DO at Location 504 in Lake Keowee (Feb - Sep) for 2008 and 
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Figure 2-13. Lake Keowee 2009 DO contour plots. 
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Figure 2-16. Lake Keowee sodium concentrations (annual median, minimum, maximum) for 
all locations over the 1993 - 2011 period . 
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Figure 2-17. Lake Keowee calcium concentrations (annual median, minimum, maximum) for 
all locations over the 1993 - 2011 period. 
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Figure 2-18. Lake Keowee magnesium concentrations (annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period . 
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Figure 2-19. Lake Keowee potassium concentrations (annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period. 
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Figure 2-20. Lake Keowee sulfate concentrations (annual median, minimum, maximum) for 
all locations over the 1993 -2011 period . 
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Figure 2-21. Lake Keowee chloride concentrations (annual median, minimum, maximum) for 
all locations over the 1993 - 2011 period. 
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Figure 2-22. Lake Keowee soluble phosphorus concentrations (annual median, minimum, 
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Figure 2-23. Lake Keowee total phosphorus concentrations (annual median, mm1mum, 
maximum) for all locations over the 1993 - 2011 period. 
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Figure 2-24. Lake Keowee minimum, median and maximum total phosphorus concentrations for all locations over the 1993 - 2011 
period. Also depicted is the State water quality standard for total phosphorus . 
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Figure 2-25. Lake Keowee nitrate-nitrite nitrogen concentrations (annual median, minimum, a 
and maximum) for all locations over the 1993 -2011 period . 
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Figure 2-26. Lake Keowee ammoma nitrogen concentrations (annual median, mm1mum, 
maximum) for all locations over the 1993 -2011 period. 
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Figure 2-27. Lake Keowee total kjeldahl nitrogen concentrations (annual median, mm1mum, 
maximum) for all locations over the 1993 - 2011 period . 
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Figure 2-28. Lake Keowee total nitrogen concentrations (annual median, minimum, maximum) 
for all locations over the 1993 - 2011 period. 
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Figure 2-29. Lake Keowee minimum, median and maximum total nitrogen concentrations for all locations over the 1993 - 2011 
period. Also depicted is the State water quality standard for total nitrogen. 
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CHAPTER3 

PHYTOPLANKTON 

INTRODUCTION 

Duke Power Company biologists began phytoplankton sampling on Lake Keowee in mid-

1973 in accordance with Nuclear Regulatory Commission Technical Specifications for the 

Oconee Nuclear Station (ONS). Sampling varied between monthly and bi-monthly through 

the end of 1978. No routine sampling was conducted from 1979 through 1988. Monthly 

sampling was reinstituted in February 1989 and continued through 2011. Data through 1993 

and from 1994 to 2005 were reported previously (Duke Power Company 1995; Duke Energy 

2007). This report presents data collected from 2006 to 2011. 

Lake Keowee has been described as oligotrophic (low productivity) to oligomesotrophic (low 

to intermediate productivity) and phosphorus limited. Rodriguez (1994a, b) rated most Duke 

Energy reservoirs using the Fusilier's Water Quality Index. Lake Keowee locations were 

rated from 77 to 84 ( on a scale of 100), indicating very good overall water quality (Fusilier 

1985). Additionally, more recent surveys have confirmed this assessment (Chapter 2). Low 

phytoplankton densities and chlorophyll ~ concentrations have been observed in the euphotic 

zone of the water column (Duke Power Company 1977, 1995; Duke Energy 2007). The 

euphotic zone extends from the surface to the maximum depth at which there is sufficient 

light for algae to use in photosynthesis, or the depth to which 1 % of the surface light that 

penetrates the water column. Important factors influencing phytoplankton populations in 

Lake Keowee were identified as dilution from low level water pumped through the station, 

solar radiation, temperature, nutrient concentrations, and mixing related to ONS and J ocassee 

Pumped Storage Station (JPSS) pumping rates (Duke Power Company 1977, 1995; Duke 

Energy 2007). 

Long-term phytoplankton monitoring programs aimed at detecting shifts in overall standing 

crops and community composition may be influenced by changes in lake water quality 

conditions. Subtle changes in water quality could have long-term effects on phytoplankton; 

shifts in the reservoir phytoplankton communities could, in tum, have broader ecological 

implications (Lee 1989). The objectives of this report are to: 
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1. describe phytoplankton chlorophyll g, standing crop, and taxonomic data collected 

from 2006 to 2011 and compare those data with historical data from 1994 to 2005; 

and, 

2. evaluate impacts of ONS operation on phytoplankton communities in Lake Keowee 

from 2006 to 2011. 

METHODS AND MATERIALS 

Monthly chlorophyll g sampling was conducted during 2006 - 2011 at five locations in Lake 

Keowee: Locations 500 and 502 in the Little River Basin, Locations 504 and 505 in the 

Keowee River Basin and Location 508 i n the ONS discharge (Figure 2-1 ). Q uarterly 

phytoplankton population samples were collected at the surface during each season from the 

same locations. Field and laboratory methods were similar to those outlined in the ONS 

316(a) demonstration of 1989 - 1993 (Duke Power Company 1995). For comparative 

purposes, monthly chlorophyll fl: and quarterly phytoplankton data are presented graphically 

for the 1994 - 2011 period . 

Whole water chlorophyll fl: samples were collected at 0.3, 5.0, a nd 10.0 m to cover the 

estimated euphotic zone (the estimated euphotic was determined by methods outlined in 

Duke Power Company 1977, 1995). Chlorophyll fl: samples were placed in 1-L dark bottles 

on ice, and returned to the laborabtory for analyses. A known volume was filtered through a 

0.47 µm glass fiber filter. Chlorophyll fl: was extracted from the filters by maceration with a 

tissue grinder in 90% acetone and stored in a freezer for at least 12 hours. Samples were 

centrifuged to remove filter fragments and were analyzed on a B eckrnan/Coulter® DU-640 

spectrophotometer. Following an initial reading, samples were acidified with hydrochloric 

acid and reread to obtain estimates of pheopigments which were used to correct total 

chlorophyll fl: values (Strickland and Parsons 1972). Samples from each depth were analyzed, 

and results were averaged to give the euphotic zone mean. Chlorophyll g is expressed as 

µg/L (parts per billion). 

Algal density and biovolume estimates were made from samples collected at 0.3 m only at 

each lake location. Samples were preserved in the field using a formalin based preservative 

(Meyer 1971). Population samples were settled for an appropriate time (4 hours/cm of 
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container height) in various containers. The final concentration of the samples was 5 mL. 

An aliquot of the settled sample was placed in a Palmer-Maloney nannoplankton chamber 

(Palmer and Maloney 1954) from which quantitative counts were made. At least 100 cell 

units were counted in each sample. Cell units were defined as follows: single cells, single 

colonies, or filaments (all diatoms, filamentous or single, were counted as individual units). 

Raw counts were converted and are expressed as units/mL. B iovolumes of individual taxa 

were determined by applying the average cell dimensions, measured over a period of time, to 

the volume formula of an appropriate geometric solid. The resulting value was multiplied by 

the respective numerical density and reported in mm3 /m3
. 

RESULTS AND DISCUSSION 

Phytoplankton Parameters 

Chlorophyll g 

Chlorophyll £! is a pigment common to all algae, and specific concentrations can give an 

approximate indication of overall algae abundance and productivity. C hlorophyll £! 

concentrations are often used to define trophic (productivity) status (Water Quality Criteria 

1972). Low productivity waters ( oligotrophic) are those with concentrations of 4 µ g/L or 

less; intermediate productivity waters (mesotrophic) are those with concentrations between 4 

and 12 µg/L; and high productivity waters (eutrophic) have concentrations greater than 12 

µg/L. Chlorophyll £! concentrations in the euphotic zone of Lake Keowee during 2006 - 2011 

were generally in the low, or oligotrophic productivity range and values ranged from 0.63 

µg/L at Location 505 in February 2007, to 6.79 µg/L at Location 500 in April 2010 (Table 3-

1, Figures 3-1 and 3-2). 

During 2006 - 2011, the six-year trend in annual mean chlorophyll£! concentrations clearly 

showed minimal variability in the low range in both the mean of all locations sampled and 

individual location concentrations on an annual basis (Figures 3-1 and 3-2). Examination of 

data from 1994 to 2005 indicates that chlorophyll £! concentrations showed a notable decline 

from 1994 to 2004/05, and then remained in the low range, with minor variations, through 

2011. During 1990 - 1993, a sharp increase in chlorophyll £! was ~noted throughout Lake 

Keowee (Duke Power Company 1995). This was attributed, in great part, to increases in 

nutrients associated with the start up of Bad Creek Pumped Storage Station (BCPSS) and 
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operations at JPSS. A sharp increase in phosphorus was observed in Lake Keowee in 1990 -

1992. In fact, mean total phosphorus increased by a factor of over three between 1990 and 

1991 (Duke Power Company 1995; Duke Energy 2007). Additionally, the lakewide 

chlorophyll ~ concentration in Lake Jocassee in 1991 was approximately twice that observed 

in 1990 (Derwort 1996, 1997); and, as in Lake Keowee, a pattern of chlorophyll ~ increase 

and decline was observed in Lake Jocassee from 1990 to 1996 (Duke Energy 2007). 

Although nutrients declined sharply in Lake Keowee after 1992, the decline in phytoplankton 

chlorophyll ~ and standing crops was much slower and was ongoing over several years. Even 

a relatively modest increase in nutrients may elicit a rapid response in oligotrophic algae 

communities. A fter the initial surge in growth, algae may recycle and utilize nutrients 

resulting from decomposition for an extended period of time (Lee 1989). 

Phytoplankton Standing Crops 

Phytoplankton standing crops are represented by densities (numbers of algae per unit volume 

collected) and biovolume (the biomass of algae per unit volume based on the individual cell 

volumes of specific types). Phytoplankton standing crops demonstrated similar long-term 

year-to-year trends as chlorophyll ~, with overall declines from 1994 to 2005 (Figures 3-3 

through 3-6). Data from 2006 to 2011 showed minimal variations in the low range. During 

2006 - 2011, densities ranged from 151 units/mL at Location 502 in February 2009 to 1,592 

units/mL at Location 504 in August 2011 (Table 3-2). Biovolumes ranged from 102 mm3 /m3 

at Location 502 in February 2008 to 1,747 mm3/m3 at Location 505 in August 2006 (Table 3-

3). 

Although year-to-year trends among standing crop parameters and chlorophyll ~ were 

generally similar, standing crop parameters, particularly densities, did not always reflect those 

of chlorophyll~ (Tables 3-1 through 3-3, Figures 3-1 through 3-6). This is due to the fact 

that chlorophyll~ is an internal cellular component, and is subject to substantial variability in 

response to variations in light availability and nutrient concentrations. Although there may 

be a high number or biomass of algae at certain times, the amount of chlorophyll ~ produced 

within the cells may not vary proportionally. Also, chlorophyll ~ cell concentrations vary 

with certain algae types (Lee 1989). Some types of algae, such as green algae 

(Chlorophyceae), have more chlorophyll ~ per unit than other forms such as diatoms 

(Bacillariophyceae) or golden brown algae (Chrysophyceae) . 
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Phytoplankton Community Composition 

Temperature increases over the long-term have been postulated to cause shifts in algal 

communities from diatoms and green algae to less desirable forms such as blue-green algae 

(Myxophyceae), and may cause a reduction in diversity (Patrick 1971, Shapiro 1973). The 

study of long-term changes in algae community composition can give some indication of the 

ecological "health" of a reservoir. 

Nine phytoplankton taxonomic classes comprising 207 species and varieties were recorded 

from samples.collected in Lake Keowee during 2006 - 2011, and over two-thirds of the taxa 

identified during this period were green algae and diatoms (Table 3-4). These data indicate 

that, although phytoplankton populations remained low through this period, overall diversity 

is still very high, representing a small but biologically diverse community in Lake Keowee. 

Green algae relative densities were somewhat higher 2006 - 2011 than during 1994 - 2005 

(Figure 3-7). During 1997 - 2002, golden-brown algae, or chrysophytes were consistently 

dominant on an annual basis, ranging in composition from approximately 33% to nearly 53% 

of mean annual densities. Green algae returned as the dominant forms in 2003 and have 

since constituted between 33% and 47% of the annual mean densities. 

Green algae were typically dominant during summer periods, with low relative abundances in 

winter and spring (Figure 3-8). The most common and abundant green algae during 2006 -

2011 were Ankistrodesmus falcatus, Closteriopsis longissima, Cosmarium asphearosporum 

var. strigosum, Dictypsphearium pulchelum, and Scenedesmus bijuga, as well as small, 

unidentified coccoid forms. These types were also among the most abundant green algae 

observed during previous monitoring periods (Duke Power Company 1995, Duke Energy 

2007). 

Diatoms were often most abundant during fall periods and occasionally during winter and 

spring (Figure 3-8). Common and abundant diatoms included Cyclotella spp., Melosira spp., 

Rhizosolenia spp., and Synedra spp., all of which were common and abundant in previous 

studies (Duke Power Company 1977, 1995; Duke Energy 2007). 

Golden-brown algae generally had high relative abundances in winter and spring, particularly 

from 1997 to 2005 (Figure 3-8). The most common and abundant golden-brown algae during 
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2006 - 2011 were Dinobryon spp., as was the case in earlier years (Duke Power Company 

1995; Duke Energy 2007). 

The increase in relative abundance of golden-brown algae, or chrysophytes, during 1997 -

2002 is noteworthy. These algae are often abundant in soft waters (low in calcium) with low 

nutrient concentrations, and under slightly acidic conditions (Lee 1989; Siver 1995). 

Therefore, the long-term increase in golden-brown algae relative abundance during the above 

period may have been due to long-term nutrient limitation, continued low calcium levels and, 

perhaps in some part, to comparatively low pH conditions in surface waters of the lake (Duke 

Power 1995, Duke Energy 2007). Additionally, the increase in golden-brown algae relative 

abundance coincided with the long-term regional drought; however, no other impacts of that 

event were apparent in algal communities. It was noted that golden-brown algae became 

dominant well after the increase in chlorophyll f! in 1991. and during the notable downturn in 

annual mean chlorophyll f! concentrations (Duke Energy 2007). It is possible that during 

periods of diminishing nutrients, golden-brown algae are more efficient at utilizing the 

limited available nutrients (Lee 1989). 

Cryptophytes (Cryptophyceae) were observed in comparatively low numbers during all years 

sampled (Figures 3-7 and 3-8). Mean densities of these forms never exceeded 10% of total 

mean densities in the lake. 

Blue-green algae, which are often implicated in taste and odor problems resulting from 

blooms, were never abundant in Lake Keowee samples (Figures 3-7 and 3-8). Annual 

percent composition was rarely greater than 4%, and in at least half of the years presented, 

they comprised less than 1 % of mean annual densities. 

As previously stated, excessive thermal inputs have been postulated to cause shifts in algae 

communities from diatoms and green algae to less desirable forms such as filamentous and 

colonial blue-greens, which are not suitable as a food supply, as well as reducing the diversity 

of phytoplankton communities. Analyses of phytoplankton community composition showed 

that long-term exposure to thermal outputs from ONS have caused no observable deleterious 

alterations in community structure. No large populations of thermally tolerant species or 

nuisance algae were observed. While South Carolina does not provide upper limits to define 

algae blooms, North Carolina considers an algae bloom to occur when chlorophyll f! is 

greater than 40 µg/L, or the density is greater than 10,000 units/mL, or the biovolume is 

greater than 5,000 mm3/m3 (NCDEHNR 1991). At no time during 2006 - 2011, or any 
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previous years of phytoplankton monitoring, did algae concentrations approach limits that 

could be considered indicative of bloom conditions 

SUMMARY 

Monthly chlorophyll ~ and quarterly phytoplankton standing crop data from 2006 to 2011 

were summarized and evaluated for determinations of trends and impacts over an extended 

period. Phytoplankton chlorophyll ~ and standing crop data showed minimal variations and 

relatively low concentrations during 2006 - 2011. 

Some year-to-year shifts in taxonomic composition were observed during 1994-2011. From 

1997 to 2002, golden-brown algae were most often dominant. Since 2003, green algae 

became the predominant forms. Green algae were typically most abundant during summer, 

while diatoms were typically dominant durig the fall, and occasionally in winter and spring. 

No deleterious impacts from thermal inputs were observed in the phytoplankton community 

in Lake Keowee. No large populations of thermally tolerant species or nuisance algae were 

observed, and no algae blooms have ever been recorded from Lake Keowee over the period 

of historical sampling. Lake Keowee was found to support small but highly diverse and 

viable phytoplankton communities throughout 2006 - 2011 . 
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Table 3-1. Monthly phytoplankton chlorophyll~ concentrations (µg/L) in the euphotic zone 
of locations in Lake Keowee during 2006 - 2011. 

Little River Keowee River ONS dis Lake 
Date 500 502 504 505 508 mean 

Jan 2006 0.97 0.74 0.78 0.92 0.69 0.82 
Feb 2006 2.38 1.84 1.25 1.83 1.60 1.78 
Mar 2006 3.36 2.33 0.78 0.94 0.86 1.66 
Apr2006 3.11 1.48 1.24 0.97 1.35 1.63 
May2006 1.58 1.49 1.37 0.78 1.14 1.27 
Jun 2006 2.17 1.23 1.07 1.01 1.34 1.36 
Jul2006 2.45 1.83 1.52 2.02 1.78 1.92 
Aug 2006 2.47 2.30 2.40 2.14 2.46 2.35 
Sep 2006 2.31 2.52 1.62 2.23 1.99 2.13 
Oct 2006 1.18 1.19 0.74 1.50 1.36 1.19 
Nov 2006 1.40 1.39 0.82 1.58 1.25 1.29 
Dec 2006 1.74 1.42 1.12 0.81 1.9 1.40 
Jan 2007 1.84 1.90 1.19 1.37 0.68 1.40 
Feb 2007 1.21 0.92 0.86 0.63 0.91 0.91 
Mar 2007 1.20 0.97 1.07 1.09 1.06 1.08 
Apr2007 2.62 1.93 1.38 1.51 1.57 1.80 
May2007 2.46 1.90 1.46 1.38 1.50 1.74 
Jun 2007 NO DATA NO DATA NO DATA NO DATA NO DATA 
Jul2007 2.27 3.92 2.73 3.03 2.22 2.83 
Aug 2007 1.78 2.56 1.98 2.84 2.23 2.28 
Sep 2007 1.67 1.76 1.90 2.39 2.62 2.07 
Oct 2007 2.33 1.79 1.57 2.59 1.68 1.99 
Nov 2007 2.83 1.56 1.50 1.56 1.34 1.76 
Dec 2007 1.74 1.67 1.38 1.27 1.57 1.53 
Jan 2008 2.39 1.68 1.54 1.42 1.45 1.70 
Feb 2008 1.98 1.76 1.68 2.28 1.69 1.88 
Mar 2008 2.24 1.51 1.44 1.45 1.06 1.54 
Apr2008 2.66 1.81 0.77 1.69 1.41 1.67 
May 2008 3.31 2.16 1.79 1.60 1.66 2.11 
Jun 2008 1.41 1.95 1.25 1.18 1.26 1.41 
Jul2008 2.19 2.07 2.21 2.99 2.39 2.37 
Aug 2008 1.40 3.12 2.79 2.67 2.72 2.54 
Sep 2008 2.28 1.65 1.54 1.04 1.26 1.55 
Oct 2008 3.40 2.11 1.63 1.95 2.17 2.25 
Nov 2008 2.61 1.58 1.63 2.55 1.84 2.04 
Dec 2008 2.27 2.35 1.22 1.14 1.78 1.75 
Jan 2009 1.05 0.82 0.85 1.26 0.69 0.93 
Feb 2009 1.57 1.10 1.28 1.10 1.30 1.27 
Mar 2009 1.72 1.98 1.16 1.24 1.02 1.42 
Apr2009 2.83 1.92 1.58 1.51 1.80 1.93 
May 2009 2.89 1.94 1.38 1.43 1.64 1.86 
Jun 2009 2.97 2.15 1.77 1.66 1.46 2.00 
Jul2009 2.24 3.79 2.77 2.79 3.04 2.92 
Aug 2009 1.99 3.52 4.82 4.27 3.85 3.69 
Sep 2009 3.18 2.66 2.89 3.55 2.50 2.96 
Oct 2009 2.59 1.83 1.35 1.77 2.32 1.97 
Nov 2009 2.31 1.26 1.27 1.93 1.37 1.63 
Dec 2009 1.60 1.42 1.48 1.48 0.97 1.39 
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• Table 3-1. (Continued) . 

Little River Keowee River ONS dis Lake 
Date 500 502 504 505 508 mean 

Jan 2010 1.90 1.32 1.22 1.13 1.20 1.35 
Feb 2010 2.24 1.18 1.13 1.53 0.93 1.40 
Mar 2010 1.44 1.06 0.84 1.23 1.04 1.12 
Apr2010 6.79 5.23 3.05 2.99 3.03 4.22 
May2010 3.15 2.49 2.35 1.47 1.42 2.18 
Jun 2010 2.49 2.22 1.92 2.22 1.42 2.05 
Jul2010 2.64 2.12 1.62 1.99 1.38 1.95 

Aug 2010 2.24 4.43 3.51 4.45 3.52 3.63 
Sep 2010 2.30 3.64 2.10 4.03 2.31 2.87 
Oct 2010 4.01 2.93 1.69 2.88 2.08 2.72 
Nov 2010 1.83 1.33 1.64 1.79 1.26 1.57 
Dec 2010 NO DATA 0.97 1.02 1.02 1.07 1.02 
Jan 2011 1.66 1.11 0.91 0.75 0.74 1.03 
Feb 2011 2.07 1.50 1.32 1.27 1.00 1.43 

· Mar 2011 NO DATA 1.31 1.44 1.71 1.18 1.41 
Apr 2011 2.72 3.31 1.49 1.83 1.32 2.13 
May 2011 4.55 2.69 2.06 2.73 2.06 2.82 
Jun 2011 2.47 1.28 1.47 1.18 1.10 1.50 
Jul2011 1.38 2.07 1.69 1.65 1.46 1.65 
Aug 2011 2.52 3.51 3.18 3.05 2.95 3.04 
Sep 2011 2.88 2.33 1.64 3.07 2.10 2.41 
Oct 2011 2.22 1.54 1.66 1.50 1.42 1.67 
Nov 2011 2.13 1.75 1.35 1.35 1.20 1.56 • Dec 2011 2.83 1.84 1.39 1.56 1.70 1.86 

'. 
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• 

Table 3-2. Quarterly phytoplankton densities (units/mL) from near surface at locations in 
Lake Keo wee during 2006 - 2011. 

Little River Keowee River ONS dis Lake 
Date 500 502 504 505 508 mean 

Feb 2006 449 389 381 409 417 409 
May 2006 637 637 453 405 373 501 
Aug 2006 1,118 974 1,282 1,687 665 1,145 
Nov 2006 449 505 385 513 561 483 
Feb 2007 673 469 489 421 597 530 
May 2007 701 665 481 649 825 664 
Aug 2007 773 986 1,066 1,366 813 1.001 
Nov 2007 773 481 413 597 541 561 
Feb 2008 499 260 298 402 540 400 
May 2008 465 451 268 230 268 308 
Aug 2008 746 1,031 1,014 934 775 900 
Nov 2008 373 318 377 515 360 389 
Feb 2009 256 151 159 237 220 205 
May 2009 285 415 394 390 440 385 
Aug 2009 566 1,015 1,286 1,307 1,249 1,099 
Nov 2009 474 314 415 453 427 417 
Feb 2010 419 230 237 360 212 292 
May 2010 444 469 411 574 386 457 
Aug 2010 884 1,609 884 1,613 624 1,183 
Nov 2010 335 557 654 545 566 531 
Feb 2011 574 365 335 566 352 438 
May 2011 1,039 851 750 1,232 599 894 
Aug 2011 934 1,236 1,592 930 1,295 1,197 
Nov 2011 738 386 553 603 574 775 

Table 3-3. Quarterly phytoplankton biovolumes (mm3 /m3
) from near surface at locations in 

Lake Keowee during 2006 - 2011. 

Little River Keowee River . ONS dis Lake 
Date 500 502 504 505 508 mean 

Feb 2006 393 312 204 332 374 323 
May 2006 649 792 287 215 312 451 
Aug 2006 746 643 1,458 1,747 530 1,025 
Nov 2006 435 373 338 473 597 443 
Feb 2007 392 228 256 259 283 284 
May 2007 382 350 246 384 589 390 
Aug 2007 336 742 794 1,283 609 753 
Nov 2007 336 487 551 604 623 520 
Feb 2008 449 112 415 551 623 430 
May 2008 1,346 1,345 271 184 360 701 
Aug 2008 498 494 856 641 777 653 
Nov 2008 440 465 469 614 400 478 
Feb 2009 349 178 178 158 242 221 
May 2009 229 255 388 309 340 304 
Aug 2009 405 856 1,287 965 999 902 
Nov 2009 645 236 525 506 470 476 
Feb 2010 442 245 174 183 115 232 
May 2010 480 518 343 539 390 454 
Aug 2010 584 760 806 374 689 643 
Nov 2010 229 440 574 466 485 439 
Feb 2011 258 175 213 331 246 245 
May 2011 562 392 291 798 278 464 
Aug 2011 584 760 806 374 689 643 
Nov 2011 877 340 307 467 375 473 
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Table 3-4 . Phytoplankton taxa and respective frequency of occurrence during quarterly • sampling conducted on Lake Keowee, SC during 2006 - 2011. 
% % 

Taxon Freq Taxon Freq 

CLASSCHLOROPHYCEAE K. lunaris (Kirchner) Moebius 
Ankistrodesmus brauni (Naeg.) Brunn. 44.2 K. lunaris v. dianii Bohlin 0.8 

A. falcatus (Corda) Ralfs 43.3 K. obese v. aperta W. West 0.8 

Arthrodesmus convergens Ehrenberg 0.8 K. spp. Schrnidle 1.7 

A. convolutus Corda 0.8 Lagerhiemia citriformis (Snow) G.M.Sm. 0.8 

A. incus (Breb.) Hassal 21.7 L. subsala Lemmerman 1.7 

A. incus v. extensus Anderson 0.8 Mesostigma viride Lauterbome 3.3 

A. octocornis Ehrenberg 3.3 Micractinium pusillum Fresen. 0.8 

A. ralftii W. West 1.7 Mougeotia elegantula Wittrock 29.2 

A. subulatus Kutzing 5.8 M spp. Agardh 1.7 

Asterococcus limneticus G. M. Smith 3.3 Nephrocytium agardhianum Nageli 2.5 

Botryococcus sudeticus Lemmerman 0.8 N. limneticum (G. M. Sm) G. M. Sm 0.8 

Clamydomonas spp. Ehrenberg 14.2 Oocystis borgii Snow 0.8 

Chlorogonium euchlorum Ehrenberg 0.8 0. lacustris Chodat 0.8 

Closteriopsis longissima West & West 70.0 Oocystis parva West & West 10.8 

C. incurvum Brebisson 10.8 0. pusilla Hansgirg 15.0 

Coelastrum cambricum Archer 19.8 Pediastrum biradiatum Meyen 1.7 

C. reticulatum (Dang.) Senn. 0.8 P. duplex Meyen 3.3 

C. sphaericum Nageli 4.2 P. tetras v. tetroadon (Corda) Raben. 25.8 
Cosmarium angulosum v. concinnum (Rb.) W&W 0.8 Planktospearia gelatinosa G. M. Smith 15.0 

C. asphearosporum v. strigosum Nord. 50.0 Quadrigula closterioides (Bohlin) Printz 39.2 

C. contractum Kirchner 22.5 Q. lacustris Chodat 5.8 

• C. ornatum Ralfs 0.8 Scenedesmus abundans (Kirchner) Chodat 0.8 

C. polygonum (Nageli) Archer 29.2 S. abundans v. asymmetrica (Sch.)Smith 0.8 

C. regnellii Wille 15.8 S. armatus v. bicaudatus (Gug-Prin) Cho. 0.8 

C. tenue Archer 8.3 S. bijuga (Turpin) Lagerheim 69.2 

C. tinctum Ralfs 45.8 S. brasiliensis Bohlin 8.3 

C. tinctum v. tumidum 5.8 S. denticulatus Lagerheim 6.7 

C. tinctum Ralfs 0.8 S. quadricauda (Turpin) Brebisson 31.7 

C. spp. Corda 0.8 Schizochlamys compacta Prescott 5.8 

Crucigenia crucifera (Wolle.) Collins 25.8 S. gelatinosa A. Braun 2.5 

C. irregularis Wille 1.7 Selenastrum bibrianum Reinsch 2.5 

C. tetrapedia (Kirch.) West & West 26.7 S. minutum (Nageli) Collins 5.0 

Dictyosphaerium ehrenbergianum Nag. 3.3 S. westii G. M. Smith 0.8 

D. pulchellum Nageli 49.2 Sphaerocystis schroeteri Chodat 20.0 

Elakatithrix gelatinosa Wille 32.5 Staurastrum americanum (W&W)G Sm 6.7 

Eudorina elegans Ehrenberg 1.7 S. apiculatum Brebisson 4.2 

Franceia droescheri (Lemm.) G.M. Sm 4.2 S. brachiatum Ralfs 23.3 

F. ova/is (France) Lemmerman S. brevispinum Brebisson 1.7 

Geminella interupta (Turp.) Lagerheim 7.5 S. curvatum W. West 30.8 

G. spp.Agardh 5.8 S. curvatum v. elongatum G.M. Smith 0.8 

Gloeocystis botryoides (Kutzing) Nageli 2.5 S. cuspidatum Brebisson 15.8 

G. gigas (Kutzing) Nageli 10.8 S. dejectum Brebisson 3.3 

G. planktonica (West & West) Lemm. 49.2 S. dickei v. circulare Turner 1.7 

G. vesciculosa Naegel 3.3 S. manfeldtii v. fluminense Schumacher 22.5 

Golenkinia paucispina West & West 1.7 S. megacanthum Lundell 5.8 

G. radiata (Chodat) Wille 5.8 S. paradoxum v. cingulum West & West 0.8 
Gonium sociale (Dujardin) Warming 0.8 S. paradoxum v. parvum W. West 5.8 • Kichneriella contorta (Schrn.) Bohlin 0.38 S. pentacerum (Wolle) G. M. Smith 7.5 
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• Table 3-4. (Continued) . 
% % 

Taxon Freq Taxon Freq 

S. subcruciatum Cooke & Wille 25.0 Chrysococcus planktonicus Bourrelly 2.5 

S. tetracerum Ralfs 37.5 Codomonas annulata Lackey 0.8 

S. vestitum Ralfs 9.2 Dinobyon bavaricum Imhof 80.0 

T caudatum (Corda) Hansgirg 30.0 D. cylindricum Imhof & Ahlstrom 18.3 

T minimum (A. Braun) Hansgirg 17.5 D. divergens Imhof 25.0 

Truebaria setigerum (Arch.) G.M. Sm. 0.8 D. sertularia Ehrenberg 1.7 

D. sociale Ehrenberg 1.7 

CLASS BACILLARI0PHYCEAE D. spp. Ehrenberg 99.2 

Achnanthes linearis W. Smith 0.8 Erkenia subaequicilliata Skuja 62.5 

Achnanthes microcephala Kutzing 10.0 Kephyrion littorale Lund 3.3 

Anomoeoneis vitrea (Grunow) Ross 26.7 K rubri-klaustri Conrad 4.2 

Asterionella formosa Hassall 4.2 K spp. Pascher 31.7 

Atthya zachariasi J. Brun. 0.8 M globosa Schiller 2.5 

Cyclotella comta (Ehrenberg) Kutzing 62.8 M producta Iwanoff 0.8 

C. glomerata Back 1.7 M pseudocoronata Prescott 31.7 

C. meneghiniana Kutzing 10.8 M tonsurata Teiling 28.3 

C. stelligera (Cleve) Van Huerck 94.2 Ochromonas granularis Doflein 1.7 

Cymbella minuta (Ble. & Rab.) Reimer 8.3 0. spp. Wyssotski 33.3 

Denticula elegans Kutzing 1.7 Pseudokephyrion concinnum (Sch) Scm 0.8 

Eunotia zasuminensis (Cab.) Koerner 50.0 P. schilleri Conrad 1.7 

Fragilaria crotonenis Kitton 10.8 P. spp. Pascher 2.5 

Frustulia rhomboids (Ehr.) de Toni 0.8 Rhyzochrysis polymorpha Naum. 3.3 

Gomphonema acuminatum Ehrenberg 0.8 · Stelexomonas dichotoma Lackey 0.8 

• G. parvulum Kutzing 1.7 Stokesiella epipyxis Pascher 13.3 

Melosira ambigua (Grunow) 0. Muller 68.3 Synura spinosa Korschikov 2.5 

M distans (Ehrenberg) Kutzing 87.5 Synura uvella Ehrenberg 0.8 

M granulata v. angustissima Muller 15.0 

Navicula cryptocephala Kutzing 0.8 CLASSHAPT0PHYCEAE 
N exigua (Gregory) 0. Muller 0.8 Chrysochromulina parva Lackey 46.7 

N radiosa v. tenella (Breb.) Grunow 0.8 

N pa/ea (Kutzing) W. Smith 0.8 CLASSXANTH0PHYCEAE 
N sublinearis Hustedt 0.8 Centritractus belanophorus 0.8 

Pleurosigma delicatulum W. Smith 0.87 Characiopsis acuta Pascher 3.3 

P. spp. W. Smith 0.8 Cs dubia Pascher 20.0 

Rhizosolenia spp. Ehrenberg 59.2 

Surirella spp. Turpin 0.8 CLASSCRYPT0PHYCEAE 
Synedra acus Kutzing 0.8 Cryptomonas erosa Ehrenberg 0.77 

S. filiformis v. exilis Cleve-Euler 2.5 C. erosa v. rejlexa Marsson 38.46 

S. planktonica Ehrenberg 75.0 C. ovata Ehrenberg 4.23 

S. rumpens Kutzing 58.3 C. reflexa Skuja 75.00 

S. ulna (Nitzsch) Ehrenberg 4.2 Rhodomonas minuta Skuja 79.23 

Tabellariafenestrata (Lyngb.) Kutzing 38.3 

T flocculosa (Roth) Kutzing 21.7 CLASSMYX0PHYCEAE 
Agmenellum quadriduplicatum Breb. 0.8 

CLASSCHRYS0PHYCEAE Chroococcus disperses (Keissl.) Lemm. 0.8 

Aulomonas pudyii Lackey 0.8 C. limneticus Lemmerman 20.8 

Bicoeca petiolotum (Stein) Pringsheim C. spp. Nageli 10.8 

Bitrichia chodatii (Reverdin) Chodat 0.8 Coelosphearium kutzingianum Naegel 3.3 

Chromulina spp. Chienkowski 2.5 C. neagelianum Unger 7.5 • Chrysolykos planktonicus Mack 2.5 Lyngbya spp. Agardh 1.7 

Chrysosphaerella solitaria Bourelli 26.7 Microcystis aeruginosa Kutzing 0.8 
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• Table 3-4. (Continued) . 

• 

• 

Taxon 
Merismopedia convolute 
Oscillatoria amphibia Agardh 
0. geminata Meneg. 
0. limnetica Lemmerman 
0. substilissima Kutzing 
0. spp. Vaucher 

CLASSEUGENOPHYCEAE 
Euglena minima Prescott 
E. proxima Dangeard 

CLASSDINOPHYCEAE 

% 
Freq 

0.8 
0.8 
1.7 
0.8 
0.8 
0.8 

0.8 
0.8 

Ceratium hirundinella v. brachiatum 4.2 
Glenodinium gymnodinium Penard 5.0 
G. quadridens (Stein) Schiller 3.3 
Gymnodinium spp. (Stein) Kof. & Swezy 17.5 
Peridinium bipes (Ehrenberg) Lefevre 0.8 
P. inconspicuum Lemmerman 785.0 
P. intermedium Playfair 0.8 
P. pusillum (Penard) Lemmerman 12.5 
P. quadridens Stein 0.8 
P. wisconsinense Eddy 18.3 
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Annual lakew ide mean chlorophyll concentrations 
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(lakewide, Locations 500 and 502) from 1994 to 2011 . 
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Figure 3-3. 

• 

~ 

2200 

2000 

1800 

1600 ------- - -----------

E 1400 .,,. 
·2 1 200 

:::, -z= 1000 . .,, 
~ 800 
Cl 

600 

400 

200 

0 

A nnua l la ke wide m ean densities 

0 
0 
0 ~ 

0 
0 ~ 

~ 0 
0 ~ 
Yea r 

u-, 
0 
0 ~ 

<D 
0 
0 ~ 

A n n u a l m e an d e nsi t ies : Location 5 00 

"' 0 
0 ~ 

2 2 00 

2 000 

1800 

1 600 ------------------------------------- ---- - -- ---- -------
~ 
E 1 400 .,,. 
·E 1200 
:::, 

~ 1 000 
. .,, m soc 
Cl 

...... 

600 

400 

200 

0 

2200 

2000 

1800 

1600 

E 1400 .,,. 
·2 1 2 00 
:::, -z= 1000 . .,, 
C: 800 
<l> 
Cl 

600 

400 

200 

0 

Mean 

~ 
u-, 

"' "' -

~ 
u-, 

"' "' -
annual 

<D ~ ; "' 0 
0 ~ = 

~ 
u-, <D ~ i "' "' "' 0 0 0 0 0 0 

"' "' "' 0 0 0 0 0 0 0 - - - ~ ~ N ~ ~ ~ ~ 
Year 

A nnua l mea n den s i t ies: Location 5 02 

-

<D ~ ~ ~ 
0 

0 ~ = i 
u-, <D ~ gg 

"' "' 0 0 0 0 0 0 

"' "' 0 )s: 0 0 0 0 0 )s: - ~ ~ ~ ~ ~ ~ 
Yea r 

phytoplankton densities m Lake Keowee 
500, and 502) from 1994 to 2011. 

"' 0 

~ 0 0 ~ ~ 

-

"' 0 -0 
0 0 )s: ~ 

(lakewide, Locations 

3-16 



• 
'Tl OQ . 
$:: 
"'1 
(I) 

l,..) 
I 

.j:::,,. 

SS;:: 
N (I) 

o§ --~ :::i 
:::i 
$:: e. 

'O 
::; 
~ 
0 

'O 
~ 

~ 
0 
::3 
a. 
(I) 
::3 
Ul .... . .... n· 
Ul 

,-._ 
r< 
0 
(') 

~ 
5· 
:::i 
Ul 

V, 

0 
y.j:::,,. 

V, 

0 
V, 

~ 
::3 
a. 
V, 

0 
00 
'-' 

~ 
0 
3 

l,..) 
\0 I - \0 

-.J .j:::,,. 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

-< 2002 
(1) 
Ill 
-, 2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

Density (unit~ml) 
N 

0 g 
... 

~ oi o, o 
0 0 0 o 
O O O o 

... ... ... 
N I> O> 
0 0 0 
O O 0 

I I I I I 

I 

I I I I I 

I I 

: I I 

• ~ 
I 

I I 

I I 
I 

I I I 
I -I I 

I I I 

,_. N N 
fJ> 0 N 
0 O 0 
O O 0 

N " 0 0 
0 0 0 

1994 

1995 

1996 

)> 1997 
:i 
:i 
C: 1998 
~ 

3 
(1) 

1999 
Ill 
:i 2000 
Q. I 
(1) ; 
:i 2001 
1/1 l ~: 
(1) -< 2002 
1/1 (1) i .. 

Ill 
r -, 2003 0 
() 
Ill 
rt 2004 
6' ' 
:i i 
(/1 2005 
0 
00 2006 

! 
2007 

I 
2008 

! 
2009 

' ! 
2010 

2011 

• • 
Density ( unit~m L) Density (unit~m L) 

... ... ... ... ... N N ... ... ... ... ... N N 

" "' fJ) 0 N " "' fJ) 0 ,., N "' fJ) 0 N .. "' 00 0 N 
0 0 g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1994 

I 
1995 

! 
1996 

: 
)> 1997 )> 
:i :i 
:i ' :i 

i C: 1998 C: 
~ ~ 

! 
3 3 
(1) 

1999 
(1) 

i Ill Ill 
:i 2000 :i 

1 
: Q. Q. 
: (1) (1) 

i :i 2001 :i 

i 1/1 

! ~-
i 

;:.· rt 

iii' -< 2002 m· 
i 

1/1 (1) 1/1 .. 
Ill 

.. 
r -, 2003 ' 

r 
0 0 

i 

() - () 
Ill Ill 
rt 2004 rt 

6' i ' ' o· 
:i :i 
(/1 2005 (/1 

0 0 
(/1 

2006 ~ 

2007 

2008 

2009 

2010 

2011 



• 

• 

• 

1 40D 

1 200 

;:::;- 1 00 0 

~ 
E 800 

_§_ 
QJ 

E 
::, 

c5 
~ 

ci5 

6 00 

4 00 

200 

0 

Annual lakew ide mean biovolumes 

-------------------------------------------------------------------------------------------------------------------------------· 

Year 

"' = = ~ 
= = = ~ 

Annua l m e an b iov olumes: Loca t ion 5 00 

1. 4 0 0 ---------------------------------------------------------------------------------------------------------------------------------------

1200 ---------------------------------------------------------------------------------------------------------------------------------------

;;:;-- 1000 
E ;;;-
E 8 00 

_§_ 
QJ 

E 
::, 6 0 0 

c5 
> 
0 

ci5 400 

200 

0 

1 400 

1200 

;:;;- 1 000 
E ;;;-
E 800 

_§_ 
QJ 

E 
::, 

c5 
~ 

ci5 

6 00 

4 00 

2 00 

"' "" "" - = "' "" 
= = = ~ 

Year 

A nnual mean biovolumes: Loca t ion 5 02 

Year 

Figure 3-5. Mean annual phytoplankton biovolumes m Lake Keowee (lakewide, Locations 
500, and 502) from 1994 to 2011. 

3-18 



• • • 
'Tj 

~-
'"1 
(1) 

(.;.) 
I Biovolume (mm 3/m 3l Biovolume (mm 3/m3l Biovolume (mm 3/m 3) O'I 

... ... ... ... ... ... ... .... ... 
N " OI ,. 0 N " N " OI ,. a N .. N .. OI Dl 0 N .. 

Ill ~ 
0 0 0 0 a 0 0 0 0 a 0 a 0 0 0 0 a 0 0 0 0 

::::3 0 a a a a a a a 0 a a a a a a a 0 a a a a a 0 a 
0.. (1) t 
~§ 1994 1994 ' 1994 

~§ 1995 1995 1995 
~~ 
0 Ill 
8 - 1996 1996 1996 

'O )> )> )> ...... ::r 
::g '$ 1997 :i 1997 :i 1997 :i 

:i :i :i 
+:>-0 C C: ' C 
.-+ 'O 1998 !!!.. 1998 ~ 1998 ~ 
0 ~ 3 3 3 
~~ 1999 (I) 1999 (I) 1999 (I) 

Q) Q) Q) 
...... 0 :i :i :i ...... ::::3 

2000 er 2000 er 2000 er 
cr' 0 ' 6' 6" 5· < < ' < 
< 2001 ' 0 2001 9.. 2001 0 
0 C: C: C: 
2" -< 2002 3 -< 2002 3 -< 2002 3 
8 (I) (I) (I) ' (I) (I) 

! 
(I) 

(1) Q) (/1 Q) (/1 Q) (/1 

CJ) -, 2003 r -, 2003 r -, 2003 r 

S" 0 0 0 
() () () 

r 2004 Q) 2004 Q) 2004 Q) ,.. ,.. ,.. 
~ 6' 5· 6' 
(1) 

2005 :i 2005 :i 2005 :i 
(J1 (J1 

I 
(J1 

~ 2006 0 2006 0 2006 0 
(1) 00 (J1 .j:> 

0 
~ 2007 2007 2007 
(I) 
(1) 

,,-... 2008 2008 2008 r 
0 
(") 2009 2009 2009 Ill 
.-+ 

5· 
2010 2010 2010 ::::3 

CJ) 

VI 2011 2011 2011 
0 J 
~+>-

(.;.) VI 
I 0 ...... 
\0 VI 



• 

• 

• 

100% -

90% -

80% -

70% -

60% -

50% -

40"' 

30% -

2 oc • 

10% -

0% ..... 
CT> 

J 

□ GREENS 

■ BLUE-GREENS 

'° er, 

D OI TO M S o GOLD EN -BROVVNS ■ CRYPTOPHYTES 

□ D INOF LGILLATES ■OTHERS 

N (") ....-
0 c:, c:, 
c:, c:, c:, 
N N N 

Year 

l,,(""J (0 ,._ 
c:, C) C) 
c:, c:, c:, 
N N N 

co = = N 

' = = N 

Figure 3-7. Annual class composition of phytoplankton in Lake Keowee from 1994 to 2011. 

70 ' 

50% -

40% 

30% -

20% -

10% -

□ GREENS 

■ BLUE-GREENS 

□ D I Tor s □ GOLDEN -BROWNS ■ CRYPTOPH ES 

■OTHERS 

0% -1-Jc.......L~.L......l~-'-L-.--'--'----T--'--'-,,-----L--'-,--L-'-..-L-L.....-JL......L~.L......l~...L.-L-.--'--'----T--'--'-,,-----L--'-,--L-'--.-'-'-~L......l~-'-L., 

'St '° r-- oo en o 
0) Ci) O') O") C) C) 

- , - , cr, c::, c:, 
C'I N 

N (") 'St = = = 
c:, = = N C'I C'I 

Year 

'° r.s:, ...... = = = = = = N N C'I 

co CT> = C) = = N C'I 

Figure 3-8. Seasonal class composition of phytoplankton m Lake Keowee from 1994 to 
2011-

3-20 



• 

• 

• 

CHAPTER4 

ZOO PLANKTON 

INTRODUCTION 

Zooplankton sampling began on L ake Keowee in mid-1973 as a part of the Nuclear 

Regulatory Commission Technical Specifications for Oconee Nuclear Station (ONS). 

Sampling was conducted monthly from 1974 to 1977 and bi-monthly through 1978. 

Sampling was reinstituted in February of 1989 and continued though 2011. The rationale for 

zooplankton sampling in Lake Keowee in the 1970's was to determine if ONS thermal 

discharges were having an adverse impact on indigenous zooplankton populations. Results 

of a three-year study completed in 1976 showed that thermal discharges from ONS had little 

or no impact on resident zooplankton populations. The only observable impact from ONS 

operations resulted from dilution and mixing of lower level water passed through the plant as 

cooling water; however, these spatial impacts were minimal lakewide. D uke Power 

Company biologists concluded that long-term operation of ONS did not alter year-to-year 

composition of zooplankton in Lake Keowee (Duke Power Company 1977). Results from 

the 1989 to 1993 study and the 1994 to 2005 study also showed no identifiable impacts from 

thermal inputs (Duke Power Company 1995; Duke Energy 2007). The objectives of this 

report are to: 

1. describe annual patterns of zooplankton standing crops from 2006 to 2011; 

2. document taxonomic composition of zooplankton from 2006 to 2011; and 

3. determine effects of ONS operations on zooplankton communities in Lake Keowee. 

METHODS AND MATERIALS 

Zooplankton sampling was conducted seas·onally at Locations 502 (skimmer wall) and 505 

(up-lake in the Keowee River Basin) from 1993 to 1994. In 1995, Location 505 was dropped 

and Location 508 (ONS discharge) was added. During 1995 - 2011 sampling was conducted 

quarterly at these locations. Field and laboratory methods were similar to those described in 

the ONS 316(a) Demonstration Report from 1989 to 1993 (Duke Power Company 1995). 
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RESULTS AND DISCUSSION 

Zooplankton Standing Crop 

Zooplankton densities in Lake Keowee during 2006 - 2011 ranged from 4,392/m3 at the 

discharge location (508) in November 2008 to 95,85 l/m3 at the skimmer wall location (502) 

in August 2006 (Table 4-1 ). Annually, zooplankton densities varied considerably over the 

study period (Figure 4-1). Peak densities at both locations were observed in 2006, while the 

minimum annual densities at Location 502 and Location 508 occurred in 2009 and 2008, 

respectively. Over the long-term, a gradual decline in zooplankton densities was observed 

from 1999 t hrough 2008 ( Figure 4-1 ). S ince then, zooplankton have demonstrated 

fluctuations in the low range. This was somewhat similar to the long-term, year-to-year trend 

observed for the phytoplankton (Chapter 3). 

Typically, Location 502 had higher densities than Location 508 (Figure 4-1). The lower 

densities at Location 508, in the ONS discharge, were likely due to the withdraw! of station 

cooling water from below 20 meters in the water column. Total zooplankton densities are 

most often higher in the upper strata of lakes due to the ability of zooplankton to orient 

vertically in the water column in response to physical and chemical gradients and the 

distribution of food sources, primarily phytoplankton, which are generally most abundant in 

the euphotic zone (Hutchinson 1967). The skimmer wall near Location 502 acts as a barrier, 

effectively blocking larger populations of zooplankton in the upper strata lakeside of the 

skimmer wall from passing into the station condenser cooling water canal. Intake water, low 

in zooplankton density, is passed through the ONS cooling system and discharged into the 

receiving water appreciably diluting the zooplankton community in the discharge at Location 

508 and intermediate areas of the lake. Similar observations were made during extensive 

zooplankton studies in the 1970's (Duke Power Company 1977). 

Seasonally, annual maxima were most often observed during the summer, with occasional 

maxima during spring (Figure 4-2). Minimum zooplankton densities were most often 

observed in fall with occasional lows in winter. 

Zooplankton Community Composition 

The zooplankton community throughout Lake Keowee consisted entirely of microcrustaceans 

(copepods and cladocerans) and rotifers (Table 4-2 and Figure 4-3). During 2006 - 2011, 28 
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genera of zooplankton were identified (Table 4-3. This was comparable to taxa numbers 

reported in previous studies (Duke Power Company 1977, 1995; Duke Energy 2007). 

Rotifers were the most diverse zooplanktors observed in Lake Keowee during 2006 - 2011 

(Table 4-2). Comparisons of current study data with zooplankton community composition 

during 1995 - 2005 showed a slight shift from rotifers to microcrustacean groups ( copepods 

and cladocerans) during 2008 - 2010, and then a shift back to rotifers in 2011 (Figure 4-3). 

This long-term trend of rotifer dominance of zooplankton communities has been observed in 

other Piedmont reservoirs in the Carolinas (Weiss, et al. 1975; Duke Power Company 1985, 

1988) and is more a function oflake aging and, to some extent, long-term mixing from ONS 

operations. Buetow (1994) noted that rotifers had become the dominant zooplanktors in Lake 

J ocassee by 1992 - 1993. Therefore, overall rotifer dominance may also be influenced by 

interactions between Lake Jocassee and Lake Keowee and resulting long-term mixing in 

Lake Keowee. 

Seasonal distribution of rotifer populations varied from year to year, but peak densities often 

occurred during winter with occasional dominance in the summer. Minimum standing crops 

typically occurring during the fall and occasionally in spring (Table 4-1 and Figure 4-4). This 

often followed the trend of total zooplankton densities. The most common rotifers were 

Conochilus, Keratella, Kellicottia, Trichocerca, Polyarthra, and Collotheca (Table 4-2). 

Copepods accounted for from 13.5% to 37.0% of annual zooplankton densities during 1993 -
\ 

2005, and they occasionally dominated zooplankton densities during certain seasons (Table 

4-1 and Figure 4-3). During 2006 - 2011, copepods occasionally dominated spring and fall 

communities at locations in Lake Keowee, while minimal densities were often observed in 

winter (Figure 4-4). These same patterns were observed in previous studies on Lake Keowee 

(Duke Power Company 1995; Duke Energy 2007). 

Similar to historical trends, copepod populations were consistently dominated by immature 

forms. The most important adult taxa were Tropocyclops and Epischura. From 2006 to 

2011, the most important adult copepod was Tropocyclops. 

As in previous years, cladocerans were the least abundant zooplanktors observed in Lake 

Keowee samples during this study (Table 4-1 and Figures 4-3 and 4-4). C ladocerans 

accounted for from 7.9% to 53.2% of annual zooplankton densities from 2006 to 2011. 

Seasonal distribution varied from year to year (Table 4-1 and Figure 4-4). Similar patterns 
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were observed in earlier studies (Duke Power Company 1995, Duke Energy 2007) . 

Cladoceran populations were usually dominated by Bosmina, probably the most common and 

abundant cladoceran in all Piedmont impoundments, while Diaphanosoma and Bosminopsis 

were occasionally important. 

SUMMARY 

Zooplankton densities at locations sampled in Lake Keowee varied from year-to-year during 

1995 - 2011, with a long-term peak observed in 1999. From 2006 to 2011, mean annual 

densities declined to less than 40,000/m3
• The skimmer wall, Location 502, typically had 

higher densities than Location 508. This was likely due to the skimmer wall acting as a 

barrier to large zooplankton populations in the upper strata. Seasonally, annual maxima 

usually occurred in the summer, with minima most often observed in the fall. 

As was observed during 1995 - 2005, rotifers were often the most common and abundant 

forms throughout the 2006 - 2011 study period. Peak rotifer densities typically occurred in 

spring and summer months. C opepods were the most abundant microcrustaceans and 

occasionally dominated zooplankton densities. Copepods were typically most abundant 

during summer months. C ladocerans were the least abundant forms and rarely dominated 

seasonal zooplankton densities. Seasonal cladoceran peaks varied from year-to-year but they 

were typically most abundant during summer periods. 

No shifts toward dominance of thermally tolerant zooplankton taxa were observed, and the 

majority of abundant taxa from previous studies in the 1970's and 1989 - 2005 were still 

common and abundant during the current study period. C hanges in zooplankton 

communities at locations sampled in Lake Keowee were associated primarily with normal 

lake aging. Lake Keowee was found to support highly diverse and viable zooplankton 

communities throughout the 2006 - 2011 study . 
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Table 4-1. Densities of zooplankton (numbers/m3) and major groups (percent composition) 
at two locations in Lake Keo wee during 2006 - 2011. 

Locations Locations 
Date Taxon 502 508 Date 502 508 

Feb 2006 Copepoda 7,202 5,321 Aug 2007 32,231 34,956 
(30.4) (23.4) (35.5) (45.5) 

Cladocera 2,666 4,731 6,129 9,497 
(11.3) (20.8) (6.8) (12.4) 

Rotifera 13,793 12,724 52,335 32,330 
(58.3) (55.8) (57.7) (42.1) 

TOTAL 26,661 22,776 90,695 76,873 
May 2006 Copepoda 39,562 19,534 Nov 2007 6,067 3,790 

(48.9) (51.5) (35.6) (28.0) 
Cladocera 7,196 4,357 3,828 4,353 

(8.9) (11.5) (22.5) (32.2) 
Rotifera 33,901 14,032 7,141 5382 

(41.9) (37.0) (41.9) (39.8) 
TOTAL 80,831 37,923 17,035 13,526 

Aug 2006 Copepoda 30,899 19,405 Feb 2008 2,773 3,211 
(32.2) (23.9) (14.9) (17.6) 

Cladocera 16,267 19,200 4,460 6,994 
(17.0) (23.7) (23.9) (38.2) 

Rotifera 48,685 45,523 11,404 8,083 
(50.8) (52.4) (61.2) (44.2) 

TOTAL 95,851 81,127 18,637 18,287 
Nov 2006 Copepoda 10,648 4,350 May2008 20,110 10,631 

(50.1) (48.5) (41.1) (40.8) 
Cladocera 5,324 935 7,147 5,724 

(25.0) (10.4) (14.6) (22.0) 
Rotifera 5,298 3,681 21,720 9,686 

(24.9) (41.1) (44.3) (37.2) 
TOTAL 21,269 8,966 48,977 26,041 

Feb 2007 Copepoda 5,822 9,126 Aug 2008 24,319 17,222 
(23.2) (39.7) (51.1) (44.7) 

Cladocera 8,433 7,838 18,995 11,574 
(33.6) (34.1) (39.9) (30.0) 

Rotifera 10,810 6,032 4,322 9,740 
(43.1) (26.2) (9.1) (25.3) 

TOTAL 25,065 22,996 47,635 38,536 
May2007 Copepoda 15,710 12,080 Nov 2008 8,163 1,568 

(40.7) (40.7) (39.8) (35.2) 
Cladocera 14,858 9,920 7,473 2,148 

(38.5) (33.4) (36.5) (48.9) 
Rotifera 8,024 7,687 4,854 676 

(20.8) (25.9) (23.7) (15.4) 
TOTAL 38,592 29,686 20,490 4,392 
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Locations Locations 
Date Taxon 502 508 Date 502 508 

Feb 2009 Copepoda 3,688 5,752 Aug 2010 10,846 12,574 
(42.3) (39.7) (35.4) (29.3) 

Cladocera 1,438 4,236 12,839 26,265 
(16.5) (29.2) (42.0) (61.3) 

Rotifera 3,588 4,508 6,915 4,022 
(41.2) (31.1) (22.6) (9.4) 

TOTAL 8,715 14,495 30,601 42,861 
May2009 Copepoda 12,828 8,849 Nov 2010 8,147 6,803 

(38.2) (36.5) (55.0) (44.2) 
Cladocera 2,851 4,285 3,517 5,138 

(8.5) (17.7) (23.7) (33.3) 
Rotifera 17,911 11,122 3,156 3,467 

(53.3) (45.9) (21.3) (22.5) 
TOTAL 33,589 24,255 14,820 15,408 

Aug 2009 Copepoda 22,658 24,004 Feb 2011 2,276 2,914 
(52.3) (48.9) (19.5) (27.8) 

Cladocera 12,722 14,693 1,823 2,044 
(29.3) (29.9) (15.6) (19.5) 

Rotifera 7,972 10,378 7,591 5,523 
(18.4) (21.1) (64.9) (52.7) 

TOTAL 43,352 49,075 11,691 10,481 
Nov 2009 Copepoda 5,087 6,352 May 2011 9,195 14,241 

(43.6) (41.4) (37.6) (37.2) 

• Cladocera 2,674 5,424 3,528 5,023 
(22.9) (35.3) (14.4) (13.1) 

Rotifera 3,904 3,569 11,710 19,001 
(33.5) (23.3) (47.9) (49.7) 

TOTAL 11,666 15,345 24,433 38,265 
Feb 2010 Copepoda 4,826 1,901 Aug 2011 16,992 14,928 

(23.4) (24.9) (17.9) (35.4) 
Cladocera 4,455 1,904 7,324 7,226 

(21.6) (24.9) (7.7) (17.1) 
Rotifera 11,323 3,834 70,853 20,037 

(55.0) (50.2) (74.4) (47.5) 
TOTAL 20,506 7,640 95,169 42,190 

Jun 2010 Copepoda 15,741 13,913 Nov 2011 5,962 7,228 
(39.6) (31.7) (44.8) (47.9) 

Cladocera 3,627 2,965 4,883 5,390 
(9.1) (6.8) (36.7) (35.7) 

Rotifera 20,363 26,875 2,464 2,466 
(51.3) (61.5) (18.5) (16.3) 

TOTAL 39,732 43,875 13,310 17,005 
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Table 4-2. Taxa and percent frequency for zooplankton collected during studies conducted 
on Lake Keowee from 2006 to 2011. 

% % 
Taxon Freq Taxon Freq 

COPEPODA Polyarthra spp. Ehrenberg 22.9 
Cyclops thomasi Forbes 2.1 Ptygura libra Meyers 66.7 
Diaptomus bergii Marsh 2.1 Synchaeta spp. Ehrenberg 20.9 
Diaptomus mississippiensis Marsh 22.9 Trichocerca cylindrica Imhof 64.6 
Epischura fluviatilis Herrick 81.3 Trichocerca multicrinis (Kellicot) 2.1 
Mesocyclops edax (S.A. Forbes) 4.2 Trichocerca porcellus (Gosse) 2.1 
Tropocyclops prasinus (Fischer) 91.7 
Calanoid copepodid 100.0 CHAOBORIDAE 
Cyclopoid copepodid 97.9 Chaoborus spp. 2.1 
Nauplii 100.0 

CLADOCERA 
Bosmina /ongirostris.Muller 100.0 
Bosminopsis deitersi Richard 29.2 
Ceriodaphnis lacustris Birge 6.3 
Chydorusspp.Leach 4.2 
Daphnia parvula Fordyce 2.1 
Daphnia spp. Muller 16.7 
Diaphanosoma brachyurum (Leivin) 72.9 
Holopedium amazonicum Stin. 19.0 
Leptodora kindtii (Focke) 2.1 
Leydigia acanceroides (Fischer) 2.1 
Macrothicidae 2.1 

ROTIFERA 
Asplanchna spp. Lauterbome 14.6 
Collotheca balatonica Harring 41.7 
Collotheca mutabilis (Hudson) 20.8 
Collotheca spp. Harring 12.5 
Conochiloides dossuarius Hudson 31.3 
Conochilus unicornis (Rouss.) 89.6 
Conochilus spp. Hlava 2.1 
Gastropus sty/ifer Imhof 2.1 
Hexarthra mira Hudson 4.2 
Kellicottia bostoniensis (Rouss.) 54.2 
Kellicottia longispina Kellicot 2.1 
Keratella cochlearis Ahlstorm 18.8 
Keratella taurocephala Myers 72.9 
Keratella spp. Bory de St. Vincent 70.8 
Monostyla spp. Ehrenberg 2.1 
Ploesoma hudsonii Brauer 14.6 
Ploesoma truncatum (Levander) 6.3 
Ploesoma spp. Ehrenberg 2.1 
Polyarthra major Burckhart 18.8 
Polyarthra vulgaris Carlin 35.4 
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CHAPTERS 

FISH 

INTRODUCTION 

Lake Keowee reached full pond in 1971, and the fishery resources there have been variously 

monitored by the U. S. Fish and Wildlife Service, the South Carolina Department of Natural 

Resources, and Duke Energy since 1972. In accordance with the Oconee Nuclear Station 

(ONS) Study Plan (March 2009), Duke Energy personnel monitored specific fish population 

parameters in Lake Keowee during 2006 - 2011. This plan specifies a standard sampling 

protocol for collection of fish abundance and species composition (both littoral and pelagic 

species) to evaluate the impact of the ONS on Lake Keowee fishery resources, similar to 

previously reported long-term evaluations from 1972 to 1993 (Barwick et al. 1995) and from 

1993 to 2005 (Duke Energy 2007). 

The objectives of this report are to summarize 2006 - 2011 Lake Keowee fish population 

surveys, compare them with previous surveys, and determine if balanced and indigenous 

populations currently exist in areas impacted by the thermal discharge from the ONS 

condenser cooling water (CCW) system. The components of this program were: 

1. spring electrofishing survey of littoral fish populations with emphasis on size 

distribution and condition of black bass, primarily spotted bass Micropterus 

punctulatus and largemouth bass M salmoides; and 

2. fall hydroacoustic and purse seine surveys of pelagic forage fish abundance and 

species composition. 

METHODS AND MATERIALS 

Spring Electrofishing Surveys 

Electrofishing surveys were conducted in Lake Keow.ee in spring 2008, 2010, and 2011, near 

the ONS CCW discharge (Figure 5-1) and in two other areas remote from ONS thermal 

influences: Keowee River Basin (KR) upstream of the Highway 11 bridge near the northern 
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extent of the lake and Little River Basin (LR) near the town of Seneca at the southern extent 

of the lake. Ten 300-m shoreline transects were electrofished in each area and were identical 

to historical locations sampled since 1996. T ransects included habitats representative of 

those found in Lake Keowee. Shallow flats where the boat could not access within 3 to 4 m 

of the shoreline were excluded. All sampling was conducted during daylight, when water 

temperatures were expected to be between 15 and 20 °C. Surface water temperature (°C) was 

measured with a calibrated thermistor at each location. Stunned fish were collected by two 

netters and identified to species. Fish were enumerated and weighed in aggregate by taxon, 

except for black bass, where total length (TL, mm) and weight (g) were obtained for each 

individual collected. 

Catch per unit effort (CPUE, number of individuals/3,000 m and kg/3,000 m) and the number 

of species were calculated for each survey area. Condition (Wr) based on relative weight was 

calculated for spotted bass and largemouth bass 2:150 mm long, using the formula Wr = 

(W/Ws) x 100, where W = weight of the individual fish (g) and Ws = length-specific mean 

weight (g) for a fish as predicted by a weight-length equation for each species (Anderson and 

Neumann 1996) . 

Annual CPUE data (log transformed) for all fish, black bass, and sunfish ( excluding black 

bass) were compared among areas with analysis of variance (ANOVA, a= 0.05) and Tukey's 

pairwise comparison (Analytical Software 2008): Spotted bass and largemouth bass annual 

mean Wr were also compared among areas using ANOV A. 

Fall Hydroacoustic Surveys 

Abundance and distribution of pelagic forage fish in Lake Keowee were determined annually 

using mobile hydroacoustic techniques (Brandt 1996) in November. Due to Lake Keowee's 

large size and spatial heterogeneity, the Highway 130 bridge near ONS was used to delineate 

between the Keowee River and Little River basins (Figure 5-1). Surveys were conducted 

with multiplexing, side- and down-looking transducers to detect surface-oriented fish and 

deeper fish (from 2.0 m depth to the bottom), respectively. Both transducers were capable of 

determining target strength directly by measuring fish position relative to the acoustic axis . 
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Fall Purse Seine Surveys 

Taxa composition and size distribution of pelagic forage fish in the Lake Keowee epilimnion 

were determined annually using purse seine techniques (Hayes et al. 1996) that coincided 

with the November hydroacoustic survey. Generally, purse seine samples were collected 

from two locations in the Keowee River Basin, near the ONS discharge and remote from 

ONS thermal influences near Fall Creek Landing. The purse seine measured 122.0 x 9.1 m, 

with a mesh size of 4.8 mm. A subsample of forage fish was collected from each purse seine 

collection for species identification and length frequency analysis. 

RESULTS AND DISCUSSION 

Spring Electrofishing Surveys 

Spring 2008 - 2011 electrofishing resulted in the collection of 20,205 individuals (26 species 

and two centrarchid hybrid complexes) weighing 321.04 kg at annual average area water 

temperatures ranging from 15.9 to 21.6 °C (Table 5-1 and Appendix Tables A-1 to A-3). The 

CPUE for all fish ranged from 1,613 (KR 2008) to 3,626 (LR 2011) individuals and from 

21.84 (ONS 2008) to 55.75 (LR 2011) Kg. The number of species ranged from 12 (ONS 

2010) to 18 (KR 2010). Bluegill Lepomis macrochirus dominated samples numerically and 

gravimetrically while spotted bass and largemouth bass also contributed significantly to 

biomass. 

Taxa diversity was generally similar among areas and when compared to past studies 

(Barwick et al. 1995, Duke Energy 2007). No species collected were federally or state listed 

as Endangered or Threatened (NCWRC 2012). Rainbow trout Oncorhynchus mykiss and 

brown trout Salmo trutta were collected only from the KR area thermally influenced by the 

Lake Jocassee tailrace. The brassy jumprock Moxostoma sp., although previously reported 

from cove rotenone surveys of Lake Keowee (Barwick et al. 1995), was collected for the first 

time during spring electrofishing in 2008 and again in 2010 and 2011 (all KR area). 

Spottail shiners were collected primarily from the two transects closest to the ONS CCW 

discharge, and thus their numbers and biomass were significantly higher for the ONS area. 

Studies conducted in Lake Keowee from 1975 to 1978 (Prince and Mengel 1981), from 1972 

to 1993 (Barwick et al. 1995), and from 1993 to 2005 (Duke Energy 2007) also identified 
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elevated aggregations of spottail shiners in the vicinity of the ONS CCW discharge . 

Additionally, a flathead catfish Pylodictis olivaris was collected for the first time during Lake 

Keowee spring electrofishing in 2011. This non-native piscivore was collected in the LR 

area. I ts introduction in other waterbodies has been associated with the demise of various 

bullhead species and redbreast sunfish (L. auritus) populations (Marcy et al. 2005). The 

continued minimal contribution of redeye bass (Micropterus coosae) and smallmouth bass 

(M dolomieu) to the Lake Keowee black bass population (Figure 5-2), as noted by Barwick 

et al. (2006), may be due, in part, to hybridization between the two species and the 

expanding, non-native, spotted bass population. 

All fish, black bass, and sunfish ( excluding black bass) CPUE data showed significant 

difference among years and areas when comparing 2008 - 2011 surveys. A 11 fish CPUE 

showed a significant difference (P < 0.05) among areas for both number of individuals 

(Figure 5-3a; LR was significantly greater than KR and both areas were homogeneous with 

the ONS area) and biomass (Figure 5-3b; LR was significantly greater than the homogeneous 

KR and ONS areas). Black bass CPUE showed a significant difference (P < 0.001) in 

number of individuals (Figure 5-4a; KR and LR areas were homogeneous and significantly 

greater than the ONS area), but not biomass (P = 0.18; Figure 5-4b). Sunfish did not show a 

significant difference among areas for either number of individuals (P = 0.08; Figure 5-5a) or 

biomass (P = 0.24; Figure 5-5b ). 

The LR area had the highest CPUE (2008 - 2011) for all six comparisons, many of which 

were statistically higher than the ONS and/or KR areas. The KR area also had a higher 

CPUE than the ONS area in four of the six comparisons, although only one measure (black 

bass number) was significant. These differences contradict previous reports which noted no 

significant difference in fish biomass between the LR and ONS areas with cove sampling 

techniques in 1972 - 1993 (Barwick et al. 1995) and electrofishing in 1993 - 2005 (Duke 

Energy 2007). Current study data do, how ever, further confirm that there is no apparent 

temporal trend in the biomass of fish collected within each area since 1996 and that spatial 

and temporal variability in the number of individuals and biomass does not appear related to 

nutrients which were generally at or below the analytical reporting limits during this period 

(Chapter 2). Additionally, fish CPUE data do not appear related to the concentration of 

chlorophyll .§:, phytoplankton standing crops (Chapter 3), or zooplankton densities (Chapter 

4). As each of these metrics has trended downward, fish CPUE data have shown either no 

trend or an upward trend . 
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Largemouth bass have decreased in number of individuals and biomass since the 1996 - 1999 

spring electrofishing (Table 5-1) and, in 2008 - 2011, were most abundant in the KR area, 

intermediate in the ONS area, and least abundant in the LR area. The number of spotted bass 

and, as a consequence, black bass overall (Figure 5-4a) have typically been highest in the LR 

area, intermediate in the KR area, and lowest in the ONS area. The probable displacement of 

the native largemouth bass by the ecologically similar non-native spotted bass was also 

reported from Lake Norman, NC (Duke Energy 2012). 

There were no significant differences among areas or years when comparing 2008 - 2011 

spotted bass or largemouth bass Wr data. Spotted bass (> 150 mm) mean Wr ranged from 

76.8 in the ONS area (2011) to 85.6 in the KR area (2008) during 2008 - 2011. Since 1996, 

spotted bass (2: 150 mm) mean Wr values in the KR area (84.0) were significantly greater than 

(P < 0.05) the ONS area (81.0) and both were homogeneous with the LR area (81.7). 

Largemouth bass(> 150 mm) mean Wr ranged from 79.1 in the KR area (2011) to 90.4 in the 

LR area (2011) during 2008 - 2011. Since 1996, largemouth bass (2: 150 mm) mean Wr 

values in the LR area (86.5) was significantly greater than (P < 0.05) the ONS area (81.8) and 

both were homogeneous with the KR area (83.8) . 

Fall Hydroacoustic Surveys 

Fall 2006 - 2011 pelagic forage fish density estimates from Lake Keowee were variable and 

ranged from 304 to 1,056 fish/ha in the Keowee River basin and from 287 to 1,351 fish/ha in 

the Little River basin (Table 5-2). The resulting total population estimates also varied 

considerably and ranged from approximately 2.1 to 7.2 million fish (Figure 5-6). Unlike 

electrofishing CPUE metrics, the temporal variability in forage fish density estimates have 

paralleled declines in chlorophyll ~. phytoplankton standing crops, and zooplankton densities 

since the early 2000's. 

Fall Purse Seine Surveys 

Young-of-year threadfin shad Dorosma petenense and blueback herring Alosa aestivalis 

dominated the 2006 - 2011 fall pelagic forage fish population surveys, although a single 

gizzard shad (D. cepedianum, 90mm TL) was collected during the 2009 ONS discharge 

survey (Table 5-3). Similar to surveys since 1999, smaller threadfin shad and larger blueback 

herring have typically dominated the ONS discharge (Figure 5-7a) and Fall Creek Landing 
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surveys (Figure 5-7b ), respectively. This consistent spatial difference is likely due to species

specific thermal preferences of threadfin shad and blueback herring that prefer warmer water 

(influenced by the ONS discharge) and cooler water (influenced by the Jocassee Dam), 

respectively (Marcy et al. 2005). The sharp declines in 2010 and 2011 threadfin shad percent 

composition was likely due to severely cold water temperatures of the preceding winters 

(Chapter 1) and resulting die-offs of the cold-intolerant species (Rohde et al. 2009). 

SUMMARY 

In accordance with the ONS Study Plan, specific fish monitoring programs continued during 

2006 - 2011. Spring electrofishing indicated that 12 to 18 species of fish and two hybrid 

complexes comprised diverse, littoral fish populations in the three survey areas. The number 

of individuals and biomass of fish collected in 2008, 2010, and 2011 were generally similar 

to those noted annually since 1993. C ollections were numerically and gravimetrically 

dominated by centrarchids, primarily bluegill sunfish. Largemouth bass and redeye bass 

number of individuals and biomass have decreased since 1996 while the same metrics of the 

introduced spotted bass continue to increase, possibly displacing both native species . 

Introduction of another non-native species, the flathead catfish, may also contribute to 

changes in the composition and distribution of resident and stocked fish in Lake Keowee. 

Fall hydroacoustic estimates of forage fish populations ranged from approximately 2.1 to 7 .2 

million fish and appeared dependent upon the concentration of chlorophyll ~' phytoplankton 

standing crops, and zooplankton densities. Threadfin shad and blueback herring dominated 

the forage fish population. Their percent composition in coinciding purse seine surveys were 

influenced spatially and temporally by water temperature. 

The present study adds more years of comparable data to past studies indicating that since 

impoundment the operation of ONS appears to have little long-term impact on sportfish 

populations (Barwick et al. 1995) and that a balanced, indigenous fish community exists in 

Lake Keowee (Duke Energy 2007). Based on the diversity and numbers of individuals in the 

Lake Keowee littoral fish community during spring and the regular availability of forage fish 

to limnetic predators, it is concluded that the operation of ONS has not impaired the Lake 

Keowee fish community . 
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Table 5-1. Number of individuals (No.) of fish collected from electrofishing ten 300-m transects each, at three areas (Keowee River, 

Oconee NS, Little River) in Lake Keowee, spring 1996 - 2011. 

Keow ee River Oconee NS Little River 

1996, 1998, 1999 2002, 2005 2008, 2010, 2011 1996, 1998, 1999 2002, 2005 2008, 2010, 2011 1996, 1998, 1999 2002, 2005 2008, 2010, 2011 
Scientific narre Comrron name No. % No. % No. % No. % No. % No. % No. % No. % No. % 
Clupeidae 
Alosa aestivalis Blueback herring 30 2.09% 69 2.13% 108 2.01% 6 0.20% 38 1.35% 8 0.24% 118 4.78% 260 3.05% 
Dorosoma petenense Threadfin shad 0.02% 37 1.26% 1 0.03% 0.01% 

Cyprinidae 
Cyprinella nivea Whitefin shiner 92 6.41% 65 2.01% 150 2.79% 237 8.04% 90 3.20% 86 1.36% 393 11.73% 345 13.97% 304 3.56% 
Cyprinus carpio Corrrron carp 49 3.41% 5 0.15% 2 0.04% 46 1.56% 7 0.25% 0.02% 65 1.94% 25 1.01% 17 0.20% 
Notemigonus cryso/eucas Golden shiner 3 0.06% 1 0.03% 0.02% 1 0.03% 
Notropis hudsonius Spottail shiner 8 0.15% 434 14.73% 331 11.78% 322 5.11% 23 0.27% 

Catostomidae 
Hypentelium nigricans Northern hog sucker 0.03% 0.02% 0.03% 
Minytrema melanops Spotted sucker 0.03% 
Moxostoma collapsum Notchlip redhorse 2 0.14% 1 0.02% 3 0.10% 0.04% 0.03% 
Moxostoma sp. Brassy jurrprock 12 0.22% 

lctaluridae 
Amei urus b runneus Snail bullhead 5 0.35% 35 1.08% 55 1.02% 0.03% 3 0.05% 4 0.12% 3 0.04% 
Ameiurus catus White catfish 0.04% 
Ameiurus platycepha/us Flat bullhead 5 0.35% 6 0.19% 12 0.22% 9 0.31% 9 0.32% 0.02% 4 0.12% 24 0.97% 6 0.07% 
/eta/ urus punctatus Channel catfish 2 0.07% 0.04% 12 0.19% 0.03% 4 0.16% 11 0.13% 
Py/odictis o/ivaris Flathead catfish 0.01% 

Salmonidae 
Oncorhynchus mykiss Rainbow trout 0.07% 2 0.04% 
Sa/mo trutta Brown trout 0.03% 0.02% 

Poeciliidae 
Gambusia holbrooki Eastern mosquitofish 3 0.10% 0.01% 

Centrarchidae 
Lepomis auritus Redbreast sunfish 379 26.41% 708 21.89% 1,223 22.79% 503 17.07% 431 15.34% 687 10.90% 579 17.28% 285 11.54% 878 10.28% 
Lepomis cyanellus Green sunfish 66 4.60% 148 4.57% 231 4.30% 99 3.36% 314 11.18% 391 6.21% 208 6.21% 232 9.39% 774 9.07% 
Lepomis gu/osus Warmouth 35 2.44% 100 3.09% 291 5.42% 50 1.70% 87 3.10% 151 2.40% 70 2.09% 68 2.75% 273 3.20% 
Lepomis hybrid Hybrid sunfish 25 1.74% 57 1.76% 108 2.01% 49 1.66% 43 1.53% 159 2.52% 62 1.85% 35 1.42% 171 2.00% 
Lepomis macrochirus Bluegill 520 36.24% 1,886 58.30% 2,764 51.50% 1,265 42.93% 1,335 47.53% 4,147 65.81% 1,709 51.00% 1,206 48.83% 5,414 63.42% 
Lepomis microlophus Redear sunfish 12 0.84% 41 1.27% 119 2.22% 65 2.21% 55 1.96% 204 3.24% 31 0.93% 17 0.69% 76 0.89% 
Micropterus coosae Redeye bass 59 4.11% 10 0.31% 8 0.15% 29 0.98% 0.04% 39 1.16% 2 0.02% 
Micropterus dolomieu Smallmouth bass 14 0.98% 34 0.63% 0.03% 0.04% 
Micropterus punctulatus Spotted bass 23 1.60% 56 1.73% 115 2.14% 36 1.22% 51 1.82% 87 1.38% 95 2.83% 85 3.44% 283 3.31% 
Micropterus salmoides Largemouth bass 118 8.22% 46 1.42% 88 1.64% 68 2.31% 13 0.46% 44 0.70% 63 1.88% 24 0.97% 36 0.42% 
Micropterus hybrid Hybrid black bass 14 0.26% 
Pomoxis nigromaculatus Black crappie 0.03% 0.04% 0.02% 16 0.48% 3 0.04% 

Percidae 
Percina nigrofasciata Blackbanded darter 2 0.06% 17 0.32% 0.04% 3 0.05% 

Total 1,435 100.00% 3,235 100.00% 5,367 100.00% 2,947 100.00% 2,809 100.00% 6,301 100.00% 3,351 100.00% 2,470 100.00% 8,537 100.00% 

V, Total no. species 16 15 22 23 17 17 19 14 19 
r 
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• Table 5-2 . Forage fish densities (no/ha) and population estimates from hydroacoustic 
surveys in Lake Keowee, fall 1999 - 2011. 

Densitt {no/ha} Population estimate 
Year Keowee River Little River Keowee River Little River Total 
1999 1,196 677 3,746,350 2,657,699 6,404,049 
2000 1,889 2,807 5,917,104 11,019,440 16,936,544 
2001 1,593 3,000 4,989,913 11,777,100 16,767,013 
2002 1,074 2,061 3,364,198 8,090,868 11,455,066 
2003 1,126 1,693 3,527,082 6,646,210 10,173,292 
2004 1,382 1,500 4,328,977 5,888,550 10,217,527 
2005 1,556 1,588 4,874,014 6,234,012 11,108,026 
2006 1,032 976 3,232,637 3,831,483 7,064,120 
2007 593 727 1,857,513 2,853,984 4,711,497 
2008 751 851 2,351,715 3,341,450 5,693,165 
2009 1,056 803 3,307,658 3,153,161 6,460,819 
2010 304 287 953,346 1,126,998 2,080,344 
2011 611 1,351 1,915,322 5,305,399 7,220,721 

• Table 5-3 . Percent composition of forage fish and species modal TL class collected from 
purse seine surveys in Lake Keowee, fall 1999 -2011. 

Threadfin shad Blueback herring 
Year Location % TL {mm} % TL {mm) 
1999 ONS Discharge 99.78 56-60 0.22 n/a 
2000 ONS Discharge 98.23 51 - 55 1.77 n/a 
2001 ONS Discharge 100.00 46-55 0.00 n/a 
2002 ONS Discharge 99.39 56-60 0.61 n/a 
2003 Fall Creek Landing 5.83 51 - 55 94.17 66- 70 
2004 Fall Creek Landing 21.08 56 -60 78.92 76- 80 
2005 Fall Creek Landing 32.14 46-50 67.86 61 - 65 
2006 Fall Creek Landing 36.82 56-60 63.18 71 - 75 
2007 ONS Discharge 88.96 51 - 55 11.04 61 - 65 
2007 Fall Creek Landing 24.17 51 - 55 75.83 66 - 70 
2008 ONS Discharge 92.37 51 - 55 7.63 61 - 65 
2008 Fall Creek Landing 39.45 56-60 60.55 66- 70 

2009 ONS Dischargea 94.83 56 -60 4.60 61 - 65 
2009 Fall Creek Landing 17.57 51 - 55 82.43 66- 70 
2010 ONS Discharge 45.28 71 - 75 54.72 76-80 
2010 Fall Creek Landing 2.31 76 -80 97.69 76- 80 
2011 ONS Discharge 54.29 56-60 45.71 61 - 65 
2011 Fall Creek Landing 1.33 61 - 65 98.67 71 - 80 

a one gizzard shad not included in species composition 
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Figure 5-1. Sampling locations and areas associated with fishery surveys in Lake Keowee . 
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Figure 5-2. Number of individuals of black bass collected from electrofishing thirty 300-m 
transects in Lake Keowee, spring 1996 - 2011 . 
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Figure 5-3. Number of individuals (a) and biomass (b) of all fish collected from 
electrofishing ten 300-m transects each, at three areas (KR, ONS, LR) in Lake 
Keowee, spring 1996 - 2011. 
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Figure 5-4. Number of individuals (a) and biomass (b) of black bass collected from 
electrofishing ten 300-m transects each, at three areas (KR, ONS, LR) in Lake 
Keowee, spring 1996 - 2011. 
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collected from electrofishing ten 300-m transects each, at three areas (KR, ONS, 
LR) in Lake Keo wee, spring 1993 - 2011. 
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• Appendix Table A-1. Species composition, number of individuals (No.), biomass (Kg), 
number of species, and temperature in spring 2008 electrofishing 
survey from three areas of Lake Keo wee. 

Keow ee River Oconee NS Little River Total 
Scientific name Common name No. Kg No. Kg No. Kg No. Kg 
Clupeidae 
Alosa aestivalis Blueback herring 0.00 169 0.61 170 0.61 
Dorosoma petenense Threadfin shad 0.00 1 0.00 2 0.01 

Cyprinidae 
Cyprinella nivea Whitefin shiner 23 0.11 11 0.04 96 0.31 130 0.46 
Cyprinus carpio Common carp 1.33 7 11.80 8 13.13 
Notemigonus cryso/eucas Golden shiner 3 0.01 0.00 4 0.01 
Notropis hudsonius Spottail shiner 153 1.17 23 0.13 176 1.31 

Catos tom idae 
Hypente/ium nigricans Northern hog sucker 0.18 1 0.18 
Moxostoma sp. Brassy jumprock 5 0.49 5 0.49 

lctaluridae 
Amei urus b runneus Snail bullhead 27 1.49 2 0.05 2 0.12 31 1.67 
Ameiurus platycephalus Flat bullhead 5 0.32 5 0.32 
lctalurus punctatus Channel catfish 6 2.47 4 3.22 10 5.69 

Poeciliidae 
Gambusia holbrooki Eastern mosquitofish 0.00 0.00 

Centrarchidae 
Lepomis auritus Redbreast sunfish 390 5.14 218 1.73 219 1.39 827 8.26 
Lepomis cyanellus Green sunfish 61 0.64 92 0.34 159 1.40 312 2.38 
Lepomis gulosus Warmouth 87 1.13 33 0.15 62 0.62 182 1.90 
Lepomis hybrid Hybrid sunfish 24 0.64 62 0.62 35 0.78 121 2.04 
Lepomis macrochirus Bluegill 888 4.99 795 3.49 1,105 6.31 2,788 14.79 
Lepomis microlophus Redear sunfish 20 0.47 57 0.68 9 0.52 86 1.67 
Micropterus dolomieu Srrallmouth bass 3 0.11 3 0.11 
Micropterus punctulatus Spotted bass 30 3.97 17 0.82 74 10.55 121 15.35 
Micropterus sa/moides Largemouth bass 36 7.61 18 8.76 15 7.62 69 23.98 
Micropterus hybrid Hybrid black bass 2 0.09 2 0.09 

Percidae • Percina nigrofasciata Blackbanded darter 7 0.02 7 0.02 
Total 1,613 27.26 1,467 21.84 1,981 45.37 5,061 94.46 
Total no. species 16 14 15 21 
Mean water temperature(° C) 15.9 17.1 19.4 
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• Appendix Table A-2 . Species composition, number of individuals (No.), biomass (Kg), 
number of species, and temperature in spring 2010 electro:fishing 
survey from three areas of Lake Keowee. 

Keow ee River Oconee NS Little River Total 
Scientific nan-e Corm-on nan-e No. Kg No. Kg No. Kg No. Kg 

Clupeidae 
Alosa aestivalis Blueback herring 0.00 91 ·0.31 92 0.32 

Cyprinidae 
Cyprinella nivea Whitefin shiner 76 0.24 30 0.1428 76 0.29 182 0.67 

Cyprinus carpio Comrron carp 2 3.86 5 9.13 7 12.99 

Notropis hudsonius Spottail shiner 8 0.05 143 1.1405 151 1.19 

Catos tom idae 
Moxostoma col/apsum Notchlip redhorse 1.53 1.53 

Moxostoma sp. Brassy jumprock 3 0.14 3 0.14 

lctaluridae 
Ameiurus brunneus Snail bullhead 20 1.61 0.044 0.01 22 1.66 

Ameiurus platycepha/us Flat bullhead 0.10 3 0.25 4 0.35 

fetal urus punctatus Channel catfish 3 0.7304 6 5.11 9 5.84 

Salmonidae 
Oncorhynchus mykiss Rainbow trout 2 0.60 2 0.60 

Centrarchidae 
Lepomis auritus Redbreast sunfish 371 6.44 161 2.52 309 3.10 841 12.05 

Lepomis cyanel/us Green sunfish 45 0.59 110 1.21. 361 4.23 516 6.04 

Lepomis gulosus Warrrouth 116 1.21 70 0.404 104 1.19 290 2.80 

Lepomis hybrid Hybrid sunfish 47 0.97 36 1.274 52 0.94 135 3.19 

Lepomis macrochirus Bluegill 814 5.75 1,407 10.489 1,767 12.65 3,988 28.89 

Lepomis micro/ophus Redear sunfish 52 0.59 63 1.2388 27 0.31 142 2.14 

Micropterus coosae Redeye bass 2 0.06 2 0.06 

Micropterus dolomieu Smallrrouth bass 30 1.00 30 1.00 

Micropterus punctulatus Spotted bass 61 6.11 42 4.0365 122 11.42 225 21.57 

Micropterus salmoides Largerrouth bass 23 8.04 14 2.4508 3 0.58 40 11.07 

Micropterus hybrid Hybrid black bass 4 0.93 4 0.93 

Pomoxis nigromaculatus Black crappie 0.28 1 0.28 

• Percidae 
Percina nigrofasciata Blackbanded darter 2 0.01 0.0034 3 0.01 

Total 1,679 39.77 2,081 25.68 2,930 49.86 6,690 115.31 

Total no. species 18 12 15 21 

Mean water temperature(° C) 19.5' 16.1 21.2' 

'temperature n-ean of 9 transects (Upper) and 7 transects (Low er) due to maifunctioning thermister 
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• Appendix Table A-3 . Species composition, number of individuals (No.), biomass (Kg), 
number of species, and temperature in spring 2011 electrofishing 
survey from three areas of Lake Keowee. 

Keow ee River Oconee NS Little River Total 
Scientific name Common name No. Kg No. Kg No. Kg No. Kg 

Clupeidae 
Alosa aestivalis Blueback herring 106 0.84 106 0.84 

Cyprinidae 
Cyprinella nivea Whitefin shiner 51 0.19 45 0.17 132 0.29 228 0.65 
Cyprinus carpio Common carp 0.00 5 8.32 5 8.32 
Notropis hudsonius Spottail shiner 0.00 26 0.17 26 0.17 

Catostom idae 
Moxostoma sp. Brassy jurrprock 4 0.89 4 0.89 

lctaluridae 
Ameiurus brunneus Snail bullhead 8 0.65 8 0.65 
Ameiurus platycephalus Flat bullhead 6 0.39 0.08 3 0.18 10 0.64 
lctalurus punctatus Channel catfish 3 1.17 1 0.52 4 1.69 
Pylodictis olivaris Flathead catfish 0.14 0.14 

Salmonidae 
Sa/mo trutta Brown trout 0.09 0.09 

Ce ntrarchidae 
Lepomis auritus Redbreast sunfish 462 6.03 308 3.03 350 3.49 1,120 12.55 
Lepomis cyanellus Green sunfish 125 1.46 189 1.57 254 2.72 568 5.76 
Lepomis gu/osus Warroouth 88 0.95 48 0.34 107 0.81 243 2.10 
Lepomis hybrid Hybrid sunfish 37 0.72 61 1.25 84 1.10 182 3.07 
Lepomis macrochirus Bluegill 1,062 6.70 1,945 10.47 2,542 15.17 5,549 32.34 
Lepomis microlophus Redear sunfish 47 0.79 84 1.40 40 1.18 171 3.36 
Micropterus coosae Redeye bass 8 0.77 8 0.77 
Micropterus dolomieu Srrallroouth bass 0.13 0.13 
Micropterus punctulatus Spotted bass 24 3.13 28 4.94 87 9.88 139 17.95 
Micropterus sa/moides Largeroouth bass 29 2.81 12 4.06 18 10.96 59 17.83 
Micropterus hybrid Hybrid black bass 8 0.26 8 0.26 
Pomoxis nigromaculatus Black crappie 0.06 2 0.97 3 1.04 

Percidae • Percina nigrofasciata Blackbanded darter 8 0.02 2 0.01 10 0.03 
Total 2,075 26.79 2,753 28.72 3,626 55.75 8,454 111.27 
Total no. species 16 13 13 21 
Mean water temperature(° C) 21.6 19.5 17.0 
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Soulh QamlinaDepartmentofHeallh 
and Environmenral Control 

BUREAU OF WATER 
SLUDGE DISPOSAL SUPPLEMENT FOR NPDES AND ND PERMIT APPLICATIONS 

- - - - - - - -- -

Facility Name: Oconee Nuclear Site __________________ _ 

Permit Number: SC0000515 _______ (leave blank for a new facility) 

or NDOO ----------

Please check your proposed or current sludge disposal procedure: 

I. Existing Facilities: 

_x. Lagoon or other facility with no routine sludge disposal. Please attach a letter that addresses the approximate 
schedule for sludge removal and address the anticipated disposal method (note that the proposed sludge 
disposal method must be approved by the Department prior to initiation). 

CTP 1,2, and 3 do not have routine sludge disposal. 

__ Sludge disposal at another wastewater treatment facility. Attached is a recent letter of acceptance 
dated ___ . This letter must include the NPDES or ND number of the treatment facility accepting 
the sludge for disposal. If no previous SCDHEC approval has been granted on the disposal method, 
then please include a detailed report on the existing sludge disposal method. See the attached 
requirements for Sludge Disposal Report A. If a previous SCDHEC approval has been granted, then 
include a recent analysis that shows the non-hazardous nature of the sludge or a signed statement that 
the sludge characteristics have not changes since the last analysis. 

__ Sludge disposal at a landfill. If the landfill is SWAIP (special waste) approved, an recent acceptance 
letter from the landfill is acceptable. If the landfill is not SWAIP approved, attached is SCDHEC 
Solid and Bazardous Waste approval dated __ ~ or other SCDHEC approval dated _____ . If 
no previous approval has been granted on the disposal method, then please include a detailed report 
on the existing sludge disposal method. See the attached requirements for Sludge Disposal Report B. 

_ Sludge disposal by Beneficial Use of Sludge. Attached is SCDHEC approval letter or program 
approval dated ____ . If no previous approval has been granted on the disposal method, then 
please include a detailed report on the existing sludge disposal method. See the attached requirements 
for Sludge Disposal Report C. 

II. Proposed Facilities: 

__ Lagoon or other facility with no routine sludge disposal. Please attach a letter that addresses the 
approximate schedule for sludge removal and address the anticipated disposal method (note that the 
proposed sludge disposal method must be approved by the Department prior to initiation). 

__ Sludge disposal at another wastewater treatment facility. Please include a detailed report on the 
proposed sludge disposal method. See the attached requirements for Sludge Disposal Report A. 

__ Sludge disposal at a landfill. Please include a detailed report on the proposed sludge disposal method. 
See the attached requirements for Sludge Disposal Report B. 

__ Sludge disposal by Beneficial Use. Please include a detailed report on the proposed sludge disposal 
method. See the attached requirements for Sludge Disposal Report C. 

Send this form and the appropriate disposal report (if applicable) with your NPDES or ND permit application. 

July 1, 1998 
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• INSTRUCTIONS FOR COMPLETING THE SLUDGE DISPOSAL SUPPLEMENT 

1 Purpose: 

This supplement will be completed as part of the NPDES or ND permit application. These applications and this 
supplement are submitted with the Prelimirnuy Engineering Report (PER) submittal to DHEC on a new wastewater 
treatment plant (WWTP) or other sludge treatment facility. Also, this supplement will be used when reapplying 
for an expiring NPDES or ND permit. 

2. Item by Item Instructions: 

I. Existing Facilities: Check the appropriate item. Where required in the item checked, fill in the blank with the 
appropriate date. Also, when required in the item checked, please include the appropriate sludge disposal report 
or other required information with the submittal of this supplement. Skip this section if the facility is proposed. 

II. Proposed Facilities: Check the appropriate item. Where required in the item checked, fill in the blank with the 
appropriate date. Also, when required in the item checked, please include the appropriate sludge disposal report 
or other required information with the submittal of this supplement Attach a copy of the PER for the proposed 
facility. Skip this section if the facility is existing. 

• 3. Office Mechanics: 

• 

Staple the Sludge Disposal Supplement to the NPDES or ND pennit application. For reapplication of an expiring 
NPDES or ND permit, send to the Permit and Data Administration Section at the following Address: 

Department of Health & Enviromnental Control 

Bureau of Water 2600 Bull 
Street Columbia, South Carolina 
29201 

For a new facility, an expansion of an existing facility, or a commercial sludge or septage disposal site, send the 
application package with the PER to the appropriate Section Manager at the above address. The application will 
be processed by the procedures of the Bureau of Water. Also, it will be filed in the Bureau's project file . 

July I, 19983 
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SLUDGE DISPOSAL AT ANOTHER WWTP: SLUDGE DISPOSAL REPORT A 

REQUIREMENTSFORASLUDGEREPORTA 

The following information, at a minimum, must be addressed in report format with the supporting documents included 
in the report. 

A. Sludge Generator 

1. Name. 
2. Address. 

3. Phone Number. 
4. County. 
5. NPDES or ND Permit Number (if applicable). 
6. Plant capacity (MGD). 
7. Amount of sludge generated per year ( dry weight tons). 
8. Size, description, and location of sludge storage. 
9. Amount of stockpiled sludge and sludge age. 
1 0 . Description of sludge treatment ( sludge must be stabilized) 

Process to Significantly Reduce Pathogens (PSRP), if any . . 
Process to Further Reduce Pathogens (PFRP), if any. 

11 . Current method of sludge disposal. 
12. Letter of acceptance, including NPDES or ND number, of facility accepting sludge. 
1 3 . Amount of sludge transported, reported in dry tons per year. 
14. Estimated percent solids and total liquid volume. 

* - Provide a short description of PSRP or PFRP from State Regulation 61-9.503.32 . 

B. Sludge Analysis Information 

1. TCLP toxicity test with acceptable ignitability, corrosivity, and reactivity lab report or rationale to 
demonstrate the non-hazardous nature of the sludge. (for existing facilities, a signed statement that no 
change in sludge constituents has occurred since the last EP or TCLP toxicity test and provide copy of the 
latest test results.) 

2. Name of the certified lab conducting the analysis (if applicable). 
address. 

phone number. 
3. Other compounds required by NPDES or ND permit or present in effiuent to treatment plant (if 

applicable). 

Note: You may request a copy of the State Regulation 61-9.503, "State Domestic Sludge Management", and/or the 
SCDHEC guidance manual, "Beneficial Use of Wastewater Biosolids", dated February, 1996, for use in 
preparing documentation . 

July 1, 19984 
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SLUDGE DISPOSAL AT A LANDFILL: SLUDGE DISPOSAL REPORT B 

REQUIREMENTSFORASLUDGEREPORTB 

The following information, at a minimum, must be addressed in report format with the supporting documents included 
in the report. 

A. Sludge Generator 

1. Name. 
2. Address. 

3. Phone Number. 
4. County. 
5. NPDES or ND Permit Number (if applicable). 
6. Plant capacity (MGD). 
7. Amount of sludge generated per year ( dry weight tons). 
8. Size, description, and location of sludge storage. 
9. Amount of stockpiled sludge and sludge age. 
1 0 . Description of sludge treatment ( sludge must be stabilized) 

Process to Significantly Reduce Pathogens (PSRP), if any . . 
Process to Further Reduce Pathogens (PFRP), if any. 

1 1 . Current method of sludge disposal. 
1 2 . Letter of acceptance from an official of the landfill accepting the sludge for disposal. If the landfill is not 

SWAIP (special waste) approved, an additional approval letter from SCDHEC, Bureau of Solid and 
Hazardous Waste Management must be submitted. 

13. Amount of sludge transported, reported in dry tons per year. 
14. Estimated percent solids and total liquid volume . 

* - Provide a short description of PSRP or PFRP from State Regulation 61-9.503.32. 

B. Sludge Analysis Information 

1. TCLP toxicity test with acceptable ignitability, corrosivity, and reactivity lab report or rationale to 
demonstrate the non-hazardous nature of the sludge. (for existing facilities, a signed statement that no 
change in sludge constituents has occurred since the last EP or TCLP toxicity test and provide copy of the 
latest test results.) 

2. Name ofthe certified lab conducting the analysis (if applicable). 
address. 

phone number. 
3. Other compounds required by NPDES or ND permit or present in effluent to treatment plant (if 

applicable). 

Note: You may request a copy of the State Regulation 61-9.503, "State Domestic Sludge Management", and/or the 
SCDHEC guidance manual, "Beneficial Use of Wastewater Biosolids", dated February, 1996, for use in 
preparing documentation. 

A minimum of 15% solids is usually required for disposal at most landfills. Contact landfill owner for specific 
requirements . 
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SLUDGE DISPOSAL BY LAND APPLICATION OR OTHER BENEFICIAL USE: 
SLUDGE DISPOSAL REPORT C 

REQUIREMENTS FOR A SLUDGE REPORT C 

The following information, at a minimum, must be addressed in report format with the supporting documents included 
in the report. 

A. Sludge Generator 

1. Name. 
2. Address. 
3. Phone Number. 

4. County. 
5. NPDES or ND Permit Number (if applicable). 
6. Plant capacity (MGD). 
7. Amount of sludge generated per year. ( dry weight tons). 
8. Size, description, and location of sludge storage. 
9. Amount of stockpiled sludge and sludge age. 
1 0 . Description of sludge treatment ( sludge must be stabilized) 

Process to Significantly Reduce Pathogens (PSRP), if any . . 
Process to Further Reduce Pathogens (PFRP), if any. 

11 . Current method of sludge dispo~al. 
12. Letter of acceptance, including NPDES or ND number, of facility accepting sludge (if applicable). 
13. Amount of sludge transported, reported in dry tons per year. 
14. Estimated percent solids and total liquid volume. 

* - Provide a short description of PSRP or PFRP from State Regulation 61-9.503.32 . 

B. Sludge Analysis Information 

I. TCLP toxicity test with acceptable ignitability, corrosivity, and reactivity lab report or rationale to 
demonstrate the non-hazardous nature of the sludge. (for existing facilities, a signed statement that no 
change in sludge constituents has occurred since the last EP or TCLP toxicity test and provide copy of the 
latest test results.) 

2. Name of the certified lab conducting the analysis (if applicable). 
address. 

phone number. 
3. Other compounds required by NPDES or ND permit or present in eftluent to treatment plant (if 

applicable). 
4. Method used to determine the reliability of sludge composition. 
5. Total organic nitrogen (mg/kg). 
6. Total inorganic nitrogen (mg/kg). 
7. Ammonia nitrogen (mg/kg) 

8.pH 
9. Calcium Carbonate Equivalency (only required if the sludge is lime or alkaline treated). 
10. Percent total solids. 
11. Total arsenic (mg/kg). 
12. Total cadmium (mg/kg). 

__ 1 J. Total _copper_ (mg/kg). 
14. Total lead (mg/kg) 
15. Total mercury (mg/kg). 
16. Total molybdenum (mg/kg). 
17. Total nickel (mg/kg) . 
18. Total selenium (mg/kg). 
19. Total zinc (mg/kg). 
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C. Application of Sludge ( only required if the permittee will be land applying the sludge) 

1. 
2. 

3. 
4. 

5. 

Description of method of transport to the proposed land sites. 
Approximate time of year or schedule for the sludge application and how it relates to crop planting and/or 
harvesting. 
Description of application method(s). 
Name of contractor applying sludge (if applicable). 

address. 
phone number. 

Type of equipment used to spread the sludge. 

D. Application Site Information (only required if the permittee will be land applying the sludge) 

1. General 
a. Name, address, and signature of landowner. 
b. Name, address, and party managing the site. 
c. Approximate schedule for sludge application. 
d. Previous sludge application amounts covered under Permit # __ . 
e. Additional soil additives applied on site (if any). 
f. Description of method to control access to the site. 
g. Method of odor control. 
h. Letter from each county stating that the proposed land application activity is consistent with the county 

solid waste management plan (new and/or expanding projects only). 

2. Site Description 
Scale Maps (preferably topographic & soils maps) indicating: 
a. Site location. 
b. 
C. 

d. 
e. 
f. 
g. 
h. 
i. 

Slope and drainage characteristics including the surrounding land . 
Adjacent land usage and locations of inhabited dwellings. 
All water supply wells within 1000 feet. 
Adjacent surface water bodies. 
Sludge disposal boundaries and buffer zones. 
location of proposed or existing groundwater monitoring wells (if applicable). 
Private roads, public roads, and right~of-ways. 
Certification of site suitability (see the Beneficial Use of Wastewater Biosolids manual, appendix E 
for more information). 

3. Site Monitoring Plan 
Proposed method of site monitoring indicating: 
a. Groundwater monitoring well locations and proposed construction details and method of sampling (if 

applicable). 
b. Soil monitoring methods and locations. 
c. Surface water sampling methods and locations (if applicable). 
d Proposed parameters and frequency of sampling groundwater, surface water and/or soil. 
e. Metals testing, if required, due to previous application. 
f Monitoring schedule to insure that soil pH will remain in agronomic ranges during the land application 

project. 

4. Sludge Application Plan 
a. Typical crops to be grown and crop management plan. 
b. Sludge application rate (tons/acre on a dry weight basis). 
c. Total organic nitrogen (mg/kg). 
d. Total inorganic nitrogen (mg/kg). 
e. Ammonia nitrogen (mg/kg) 

f.pH 
g. Calcium Carbonate Equivalency ( only required for lime/alkaline treated sludge). 
h. Percent total solids. 
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1. Total arsenic (mg/kg). 
j. . Total cadmium (mg/kg). 
k . 
l. 
m. 
n. 
0. 

p. 
q. 
r. 
s. 
t. 

Total copper (mg/kg). 
Total lead (mg/kg) 
Total mercury (mg/kg). 
Total molybdenum (mg/kg). 
Total nickel (mg/kg). 
Total selenium (mg/kg). 
Total zinc (mg/kg). 
Formula and calculations used to determine plant available nitrogen and application rate. 
Estimated hydraulic loading rate (if applicable). 
Certification of crop management plan (see the Beneficial Use of Wastewater Biosolids manual, 
appendix E for more information). 

E. Distribution & Marketing or other Alternative Programs 

1. If a Class "A/EQ" material is produced for sale or give away, please attach the product use information 
sheet that is distributed with the sludge. 

2. Include an explanation of how the product is made available to the consumer (truck pick up, bag, bulk, etc). 
3. For proposed distribution and marketing programs, explain the anticipated user base and possible product 

demand for the material compared to projected production. 
4. For existing distribution and marketing programs, please summarize the last calendar year's product 

production versus actual material sold and/or given away. 
5. For other alternative beneficial uses (landfill cover, brick making, etc), please attach a detailed PER 

regarding the proposed use. 
6. Include a letter from the county stating that the proposed sludge use activity is consistent with the county 

solid waste management plan (new and/or expanding projects only) . 

Note: You may request a copy of the State Regulation 61-9.503, "State Domestic Sludge Management", and/or the 
SCDHEC guidance manual, "Beneficial Use of Wastewater Biosolids", dated February, 1996, for use in 
preparing documentation . 
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Carrie Dunton, Manager 
Environmental Health and Safety 
Duke Energy Oconee Nuclear Station 
ON03EHS/7800 Rochester Highway 
Seneca, SC 29678 

RE: Modified Permit 

February 8, 2013 

Duke Energy Oconee Nuclear Station Class 2 Landfill 
Permit# 373303-1601 
Oconee County 

Dear Ms. Dunton: 

In May 2008, the solid waste regulations in South Carolina were modified to the current R.61-107.19. The 
Department has modified your permit for the above referenced site to bring it up to date with the current 
regulation. The permit was modified for the following: 

I) To reference the Closure/Post-Closure Plan in the permit. 
2) To add language related to the new regulations (R.61-107.19). 
3) To add environmental monitoring conditions. 

These are changes that should already be implemented at the facilicy and should not effect your current day-to
day operations .. 

If you have any questions regarding this permit, please contact Justin Koon at (803) 896-4067. 

Sincerely, 

~;('' /.: ;tl /1 & 
/l.:,1--or • 1. L~fi:..~ 

Kent M. Coleman, P.G., Director 
Division of Mining and Solid Waste Management 
Bureau of Land and Waste Management 

KMC/JTK/jtk 

Enclosure 

cc: Tom Knight, P.G. Manager, BLWM 
Marty Lindler, Manager, BL WM 
Tyler Smith - SCDHEC, Region I EQC, Anderson Office 
Bureau File# 51310 
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OFFICE OF ENVlRONMENTAL QUALITY CONTROL 
BUREAU OF LAND AND WASTE MANAGEMENT 

CLASS 2 LANDFLLL 
PERMITNo. 373303-1601 

Date of Original Issuance: January 15, 1990 (as IWP-239) 

February 8. 2013 Date of Modification: 

Permission is hereby granted to: 

Name of Facility: 
Permittee: 
Address: 

Contact: 
Phone: 

Oconee Nuclear Station Class 2 Landfill 
Duke Power Company 
7800 Rochester Highway 
Seneca, SC 29672 
Carrie Dunton 
(864) 885-3477 

• for the operation of a Class 2 solid waste landfill located at 7800 Rochester Highway, Seneca, SC 

• 

This permit is issued pursuant to Sections 44-96-10 el seq. and 25A S.C. Code of Regulations Section 61-
107.19. The authority granted hereunder is subject to the requirements of the aforementioned laws and 
regulations and the attached conditions. 

Kent M. Coleman, P.G., Director 

Division of Mining and Solid Waste Management 
Bureau of Land & Waste Management 
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A. SPECIAL CONDITIONS 

OCONEE NUCLEAR STATION 
CLASS2LANDFILLPERMIT 
FACILITY ID# 373303-1601 

1. The Permittee shall adhere to the approved design plans and specifications and operational plan, 
dated January 15, 1990 unless permit conditions state otherwise. Also, the Permittee shall 
adhere to the approved Closure/Post-Closure plan dated October 27, 2007. 

2. This permit is limited to the disposal of the following wastes: Stabilized dewatered, at least 
15% solids, sewage lagoon sludge, asbestos containing materials, Very Low Level 
Radiological Waste (VLLRW), cleaned empty drums that previously contained hazardous 
waste, wood burning ash, non-hazardous excess chemicals and 2000 pounds annually of 
specified anion/cation exchange resins. 

3. All waste shall be covered daily with a minimum of six ( 6) inches of clean soil. 

4. The allowable rate of disposal for this landfill is 2,000 tons per year. 

5. If a significant change occurs at Oconee Nuclear Station, i.e., if your process was to alter the 
quantity or chemical makeup of the sludge, a revised disposal request must be submitted for the 
Department's approval. Oconee Nuclear Station must immediately notify the Environmental 
Quality Manager in DHEC's Region l EQC Office, at (864) 260-5569, of any significant 
change . 

6. Approval must be granted by the Bureau of Air Quality Control prior to disposal of any asbestos 
containing waste. 

7. Approval must be granted by the Division of Radiological Waste Management prior to disposal 
of any Very Low Level Radiological Waste (VLLRW) or sewage lagoon sludge. 

8. Disposal of non-hazardous excess chemicals must be approved by the Bureau of Land and Waste 
Management on a case by case basis. Approval must be received prior to disposal. 

B. ENVIRONMENTAL MONITORING CONDITIONS 

1. Groundwater Detection Monitoring System 

a. The Permittee shall maintain a groundwater detection monitoring system for the landfill 
consistent with the most recently approved Groundwater Detection Monitoring Plan and 
as required in R.61-107.19, Part IV, Section E.2. The groundwater detection monitoring 
system shall consist of monitoring wells as designated in the most recently approved 
Groundwater Detection Monitoring Plan and any other monitoring wells specified by the 
Department. Modifications to the current groundwater detection monitoring system shall 
be in accordance with the requirements of R.61-107.19, Part IV, Section E.2. 

b. The Permittee shall perform all groundwater sampling activities of the landfill in 
accordance with the most recently approved Groundwater Detection Monitoring Plan and 
the requirements of R.61-107.19, Part IV, Section E along with any subsequent 
modifications deemed necessary by the Department. 

Facility ID #373303-1601 
February 8, 2013 
Page2 of3 
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c. The Permittee shall · evaluate analytical results in accordance with the most recently 
approved Groundwater Detection Monitoring Plan and any subsequent modifications 
required by the Department. 

d. The Permittee must determine during each sampling event the groundwater elevation in 
each well relative to mean sea level (MSL) to the nearest hundredth of a foot. All 
elevations should be determined on the same day. The Permittee shall determine the total 
depth of each well on an annual basis. 

e. Groundwater samples shall be analyzed by a laboratory certified by the State of South 
Carolina. 

2. Assessment of Groundwater Impact 

a. If the Permittee determines that a groundwater protection standard has been exceeded for 
one or more constituents during routine monitoring at any monitoring well at the relevant 
point of compliance as listed in Appendix ill of R.61-107.19, then the Permittee shall 
perform any necessary groundwater assessment actions in accordance with the 
requirements of R.61-107.19, Part IV, Section E.2.f. 

3. Methane Gas Monitoring 

a. Based on the nature of the waste, methane monitoring is not required at the time of 
issuance of this permit. Should the waste stream change or the Department determine 
that methane is of concern at this Facility, methane monitoring may be required to 
comply with R.61-107.19, Part IV, Section C.21. 

4. Reporting 

a. The Permittee shall submit to the Department on a semiannual basIS, a properly bound 
report of findings (one hard and one electronic copy), in accordance with the following 
sampling schedule: 

Sampling Schedule 
No more than 60 days prior to results due date 
No more than 60 days prior to results due date 

Results Due 
March 15 (Semiannual) 
September 15 (Annual Report) 

It is preferable for the hard copy to contain two-sided copies for text, analytical data 
(laboratory and tabular format), field measurements, etc. The semiannual report should 
contain a brief narrative of activities performed, and their fmdings, as well as a site figure 
that clearly depicts all existing on-site structures and monitoring wells. A comprehensive 
annual report shall be submitted that meets at a minimum the requirements set forth in 
Section El.h. A Professional Engineer or Geologist registered in the State of South 
Carolina must sign and seal the report. The contractor will submit both the paper and an 
electronic copy (i.e. CD or DVD) of the report(s). In addition, the report(s) shall also 
make a determination as to whether the monitoring well network continues to meet 
requirements of Permit Condition B.2.a. 

b. The reports shall be submitted, 1 copy each, to the SCDHEC Bureau of Land and Waste 
Management, Division of Mining and Solid Waste Solid Waste Groundwater Section, 
and to the Solid Waste Contact in the local Region Environmental Quality Control (EQC) 
Office. 

Facility ID #373303-1601 
February 8, 2013 
Page 3 of3 
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OCONEE NUCLEAR SITE 
. . 

NPDES BEST MANAGEMENT PRACTICES PLAN 

NAME OF FACILITY: 

TYPE OF FACILITY: 

LOCATION: 

ADDRESS OF FACILITY: 

Oconee Nuclear Site 

Electric Generating Station 

pight (8) iniles northeast of Seneca and 
approximate]y 25 miles west of Greenville, S. C. near 
the intersection of Highways 183 and 130. 

7800 Rochester Hwy. 
Seneca,S.C.29672 

NAME AND ADDRESS OF OWNER: Duke Power Company 
7800 Rochester Hwy 
Seneca, S. C. 29672 

MANAGEMENT APPROVAL 

an will be implemented as herein described . 

Name: Samuel E. Spear 
Title: Environmental Health and Safety Manager, Oconee Nuclear Site 

NPDES BMP COMMITTEE/POLLUTION PREVENTION TEAM 

Signature: ~ <i;oJ-,,,_ JZd'" Date 06- 3"'- 2o/o 

Name: John Estridge 
Title: Senior Engineer/ Oconee Environmental, Health & Safety 
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BMP POLICY AND OBJECTIVES 

OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICES PLAN 

Page 1 of 14 Rev. 13 

The. NPDES Best Management Practices (BMP) Plan for the Oconee Nuclear Site is . 
developed to heighten management and employee awareness of potential spill situations 
and develop practices to reduce the risk of occurrence of spills. 

The NPDES BMP is required as part of the Oconee Nuclear Site's National Pollutant 
Discharge Elimination System (NPDES) permit (Part V, Condition E4 on Page 33 of 34). 
The BMP for Oconee Nuclear Station addresses all toxic pollutants and hazardous 
substances used at the Station. The BMP supplements the station's Spill Prevention, 
Control, and Countermeasures Plan (SPCC), which addresses petroleum products, the 
Oconee Nuclear Environmental Work Practices (EWP), and the Oconee Nuclear Site 
Emergency• Plan Implementing Procedures Manual. Each of these plans are referred to 
extensively by the BMP and are maintained at the station. 

The objective of this BMP is to evaluate the potential pollutant sources at the site and 
recommend procedures and practices, where needed, to lessen the potential pollutant 
discharges reaching the Keowee River and/or Lake Keowee . 

· This BMP plan will be maintained at the Oconee Nuclear Station and will be available to 
EPA or South Carolina Department of Health and Environmental Control personnel. 

BMP COMMITTEE/POLLUTION PREVENTION TEAM 

The Oconee site has formed a Wastewater Technical Team that is comprised ofEHS, 
Environmental Chemistry, General Office Chemistry, and engineering. The purpose of 
this team is to address issues related to wastewater quality and to recommend and 
implement treatment improvements. This team meets periodically as needed to address 
wastewater quality or NPDES permit compliance issues. 

Some accomplishments of this team include: 
• Installation of new wastewater monitoring station for Outfall 002 
• Installation of synthetic pond.liners for chemical treatment ponds 

#1 and #2. 
• Replacement of buried piping around chemical treatment ponds 

with non-corrosive piping. 
• Addition of chemical addition system 
• Modification ofNPDES permit to allow for 12% dllution 
• Installing limestone gravel in switchyard to address low hardness 
• Connection of sanitary wastewater to the City of Seneca 
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OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICES PLAN 

Page2of14Rev.13 
A site wide Pollution Prevention team shall be maintained in order to effectively 
implement this plan. . The team shall be comprised of individuals from the site and 
general office that are familiar with the operation and maintenance of the site and the 
management of toxic substances and hazardous materials at the site. 

Members of the pollution prevention team will be from groups that have the primary 
responsibility for wastewater treatment. The members will be familiar with storage areas 
or systems that have _:the potential to contribute pollutants directly to the environment 
without treatment. Additional members shall come from Environmental Health & Safety 
(EHS) and Engineering who provide technical guidance to the team. 

The primary responsibilities of the team are given below: 

1. Advise site management, which has overall responsibility and accountability for 
the plan, on matters relative to this plan. · 

2. Assist in the implementation and maintenance of this plan. 

.3. Meet as needed to assure adequate understanding of plan objectives. The team 
may meet in response to any reportable spill event to discuss changes or 
improvements to plans or management of toxic substances and hazardous 
materials at the site. Be available to support the wastewater technical team as 
necessary. 

4. Identify toxic substances and hazardous materials used at the site. A copy of this 
information shall be kept in Attachment II of this plan as an aid to the site 
evaluation process for pollution prevention. · 

5. Establishment or review of: 
a. Site BMP Evaluations 
b. Good Housekeeping Practices 
c. Security Practices 
d. Preventive Maintenance Measures 
e. Environmental Incident Response 
£ Environmental Reporting Procedures 
g. Environmental Record Keeping Procedures 
h. Employee training in the use of spill materials ·and equipment, including 

absorbents, booms, and neutralizing agents 
1. Clean-up Procedures 
j. Notification Procedures 
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OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICES PLAN 
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Review all environmental incidents (including drills) to determine and implement 
any changes to plans or procedures, and shall assist in any interdepartmental 
coordination of plans or procedures related to pollution prevention. 

7. The team shall review the potential risk of pollutants entering the environment 
from site activities. This information shall be summarized as a Risk Assessment 
and kept current by updating Attachment II of this plan. Considerations during 
the review process should include: 

a. . Spill history 
b. Presence of secondary containment 
c. Proximity to waters of the United States 
d. Established preventive maintenance/inspection program. 
e. Is the product listed as a hazardous substance under 40 CFR 116 or 

a toxic pollutant under Section 307(a)(l) of the Clean Water Act? 

NOTE: See Attachment I for Team-listing .. 
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OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICE_S PLAN 

Page 4 of 14 Rev. 13 

RISK IDENTIFICATION AND ASSESSMENT 

All toxic pollutants and hazardous substances in use at Oconee Nuclear Station (ONS) are 
evaluated by the team. These sources are identified in a Risk Assessment and each source 
is examined for its potential risk of discharge to receiving waters, the Keowee River and/ 
or Lake Keowee. Sources are evaluated for risk to the environment, potential flow path if 
a spill occurs, secondary containment features, and current or recommended measures for 
reducing the risk of release to the environment via various controls. 

Toxic pollutants and hazardous substance sources at ONS are located on the site drawing 
contained in Attachment III of this plan. Pollutant sources for all areas of the site are 
listed in the Risk Assessment portion of this plan, Attachment II. A total of 40 areas 
(locations) around the site are identified in the Risk Assessment. These locations are also 
identified on the site drawing in Attachment Ill. 

An evaluation of each stored material at the site is given in the detailed Risk Assessment. 
For nearly all of the assessments, the potential risk to the environment was considered to 
be relatively low. The site has in place secondary containment dikes around many 
sources. Although risks are generally small, spill contingency plans are provided to 
ensure prompt response by site personnel. Contingency planning provisions are given in 
the ONS Spill Prevention Control and Countermeasure (SPCC) and Emergency Plan. 

The SPCC plan provides information on the use and location of spill clean•up materials, 
procedures to minimize a spill's spread. Emergency contact names and phone numbers 
are listed in the Oconee Nuclear Site Emergency Plan telephone directory. 

The Risk Assessment Process: 

The Team examines five criteria to determine spill potential at each individual location, 
product, or structure. The five criteria are: 

I. Spill history 
2. Presence of secondary containment 
3. Proximity to navigable waters 
4. Established preventive maintenance/inspection program 
5. Is the product listed as a hazardous substance or toxic pollutant? A level of 

risk is then assigned to each item being assessed. The levels of risk are 
low, medium, and high. 
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OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICES PLAN 
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In order to be placed in the low risk category, a location, product, or structure must meet 
at least three of the five criteria examined for the risk assessment. 

A location/product/structure indicated as a medium risk must meet at least two of the five 
criteria examined. A location/product/ service meeting none or only one of the examined 
criteria is rated as a high risk. 

Example: Location/Product: Transformer CT3, Unit 3: Oil 

1. Does the spill history indicate infrequent spills for this 
location/product/structure? - YES · 

2. Does location/product/structure have secondary containment? - YES 

3. Is the location/product/structure situated at least 25 yards from navigable 
waters? - YES 

4. Is there a scheduled preventive maintenance/inspection program 
established for this location/ product/ structure? - NO 

5. Is this a product that is not listed as a hazardous substance under 40 CFR 
116 or a toxic pollutant under Section 307(a)(I) of the CWA? - YES 

Risk Assigned: LOW RISK 

Discussion: The risk assessment shown above is also shown for each piece of equipment 
listed in the BMP I SPCC risk inventory provided in Attachment IL 

In addition to the Risk Assessment classification, a RISK CLASS is also provided. The 
RISK·CLASS is a number from I to 5. This number corresponds with the number of 
YES answers to the above questions. In the above example, there are 4 YES responses. 
Therefore, the risk class assigned to this item is 4. 

The lowest risk class assigned would be 5 and thy highest risk would be 1. 
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REPORTING OF ENVIRONMENT AL INCIDENTS 

· The responsibility for initial control and reporting to appropriate site personnel of all 
hazardous material leaks, spills, or other improper discharges rests with the· employee 
who first detects the incident. All employees are instructed to call the telephone 
extension 4911 and report spills to ONS Operations. 

Existing site programs and procedures are in place to ensure identification, 
documentation, and response to spill incidents at a level of effort and timeliness 

. commensurate with their significance. These procedures include: 

RP/O/B/1000/17, Spill Response 
NSD 208, Problem Investigation Process (PIP) 
Spill Prevention, Control, and Countermeasure Plan (SPCC) 

Site response procedure RP/0/B/1000/17, Spill Response, provides instructions for ONS 
Operations personnel receiving the initial·· report of a spill. The procedure instructs 
Operations in initiation of the Spill Report Form, and the notification of proper plant 
personnel for various levels of spill magnitudes. 

RP/0/B/1000/17 places reportability determination responsibilities on the ONS 
Environmental Health & Safety (EHS) Duty Person. The EHS Duty Person reports the 
determination to the Operations Shift Manager. RP/0/B/l 000/17 instructs the Operations 
Shift Manager in notifications for initial cleanup response, depending on the nature of the 
release. 

The Operations Shift Manager routes the Spill Report Form to Environmental Health & 
Safety to begin the record development process. All spill incidents are logged and 
maintained by EH&S group at the site. 

NSD 208, Problem hivestigation Process (PIP), provides a process for investigation and 
corrective action for an environmental incident. 

Evaluation of oil spill incidents is also required in the ONS SPCC Plan. The spill history 
requires the following information be recorded: 

a. date of spill 
b. volume of spill 
c. cause of spill 
d. · corrective action taken 
e. plans for preventing a recurrence 
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These practices provide for prompt evaluati_on and corrective action should the site have 
an oil spill. 

All reportable environmental incidents shall have written reports completed through the 
PIP process. These are submitted to appropriate Site Management for review. 

EH&S shall evaluate corrective action plans and ensure measures implemented in a 
timely manner to prevent recurrence. 

MATERIAL COMPATIBILITY 

Environmental Work Practice 7.2, Storing Chemicals, establishes the use of color codes 
and labels as a means to deal with the compatibility of chemicals and containers and the 
compatibility of the container with its environment. A product is stored according to its 
color code, with red labels indicating flammable products, blue labels indicating a health 
hazard, yellow labels indicating reactive and oxidizing reagents, white labels indicating 
corrosive products, gray labels indicating that a product presents no more than a moderate 
hazard in any of the other color categories, and *caution labels indicating any or all of the 
previous hazards exist and special storage concerns apply. Personnel who transfer a 
chemical from its original container are responsible for properly labeling the new 
container with a proper storage color code label. The Chemical Fact Sheet provides 
employee access to product information concerning proper storage of the product. 

The Chemical Control Program also requires warehouses and user groups to obtain 
Safety's input and establish designated color-coded storage areas, and requires that areas 
for each color be kept separate. 

Oconee Nuclear Site Environmental Work Practice 2.12, Drum Control, establishes 
responsibility for drums at the ONS site. The procedure ensures that the contents of 
drums can be readily identified. The procedure establishes the Nuclear Supply Chain 
(NSC) group as being responsible for: l) drum issue and receipt, 2) proper application of 
drum control labels. The person/group to which the drum is issued is responsible for 
completion of drum control labels, drum maintenance, and return of drums for receipt by 
NSC. 

ONS EH&S oversees an annual Tier II Chemical Inventory in accordance_ with Title III, 
Subpart B, Section 312 of the Superfund Amendment Reauthorization Act (SARA). This 
information is inclusive of all OSHA Hazardous Chemicals on-site in excess of 10,000 
pounds at any time during the year and all Extremely Hazardous Substances (EHS) on
site greater than 500 pounds or greater than the substance's Threshold Planning Quantity 
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(TPQ) at anytime during the year. The report provides the chemical name, amount, and 
location(s). 

VI. GOOD HOUSEKEEPING 

VII. 

Non-Structural BMPs have long been in place at ONS in the form of corporate or site 
procedures/policies. These documents have provided guidance for good housekeeping, 
security, preventive maintenance, training, spills, and emergency response. 

Visual inspections should be performed after material deliveries. Anything out of the 
ordinary that could result in the discharge of pollutants shall be reported to ONS EHS 

Site personnel are instructed on how to properly operate and maintain their equipment to 
prevent the discharge of contaminants. Receiving personnel are advised not to accept any 
containers with breached integrity. All site personnel receive Environmental Overview 
training in accordance with the Duke Energy EHS Manual. The training includes 
discussion of the appropriate laws, rules and regulation. 

Housekeeping conditions at the site are kept and maintained in a clean, orderly, and 
sanitary condition. Nuclear Station Directive 104, Material Condition/ Housekeeping/ 
Foreign Material Exclusion contain the :responsibilities and r~uirements of all Nuclear 
Department employees. 

PREVENTATIVE MAINTENANCE 

The Oconee Nuclear Site and Duke Energy have various inspections and site assessment 
practices in place to assist with detection of potential problems. These practices are 
instrumental in initiating preventive maintenance on various equipment and systems at 
the site to minimize the risk of a environmental incident. 

The Company also conducts various inspections of the Oconee Nuclear Site which assist 
in identifying potential problems and needed maintenance. The Site Engineering Group 
conducts 5-year Civil Inspections of all site equipment and structures. These inspections 
also include inspections of equipment supports and foundations, secondary containment 
systems, etc. The Civil Engineering Group performs annual inspections on the site 
treatment ponds . 



• 

OCONEE NUCLEAR SITE 
NPDES BEST MANAGEMENT PRACTICES PLAN 

Page 9 of 14 Rev. 13 

VIII. INSPECTIONS AND RECORDS 

Inspections play an important role in identifying actual or potential problem areas which 
could create an environmental incident at the Oconee Site. 

As stated in the previous section, the site along with Engineering support areas within 
Duke Energy, perform various inspections, environmental audits, and environmental 
regulatory required reviews of the plant and its equipment. 

IX. PLANT SECURITY 

x. 

Because ONS is a nuclear station, security is much more stringent than at other facilities 
which may use and store toxic pollutants and hazardous substances. 

Security personnel are present at ONS at all times. Security personnel patrol the entire 
area addressed in this plan. 

The facility has adequate lighting which is in compliance with station security 
requirements. This lighting assists security personnel in the discovery of a spill at night . 

Additionally, closed-circuit cameras and other monitoring equipment are widely used 
around the facility for security purposes as required by the Nuclear Regulatory 
Commission. This too is a tool for the discovery of spills or leaks. 

EMPLOYEE TRAINING 

Plan specific training should be held at least annually and should stress the following: 

provide an introduction of the existence and purpose of the Plan · 

address the use and dangers of some of the more hazardous materials at 
the site; 

Procedures for proper immediate response to environmental incidents; 

Identification of the team; 

review of past spill situations; 

Encourage all employees to be aware of potential spill situations and 
encourage them to make recommendations to ONS - EHS of any practice 
which may lessen the risk of occurrence. 
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General employee training includes orientation, administrative control, safety, industrial 
health, trre protection, emergency plan and procedures, site security, hazardous materials 
exposure control, fitness for duty and plant access training. 

Occupational training includes formal job training, on-the-job training, and special 
training, continuing training and requested training. 

Specific training requirements include; 

The Duke Energy EHS Manual describes the training requirements for specific job 
descriptions involved with environmental activities.' 

Training programs are essential for providing employees with a complete understanding 
of the Pollution Prevention Plan and its objectives. ONS has an Environmental Overview 
Training program. The program is designed to do the following: 

(1) to make employees aware of actions to be taken and actions not to be 
taken in order to lessen the probability of spill situations . 

(2) to instruct as to specific actions to be taken or not to be taken in order to 
properly initiate a spill response. 

(3) to instruct employees as to spill clean-up responsibilities and initial spill 
cleanup response. 

( 4) to encourage safe practices when handling hazardous materials. 

Because ONS is a nuclear site, employees are well trained, must follow plant procedures, 
and acquire work permits to perform many common operating and maintenance activities 
on equipment and systems at the station. 

These practices minimize un-preparedness and non-authorized use of plant equipment 
that could create a spill scenario. 

Drills involving spills are conducted periodically as a part of exercising the facility 
Emergency Plan. The spill related drills are designed to increase employee awareness and 
reaction to spill events . 
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SECTION 1: FACILITY DESCRIPTION AND CONTACT INFORMATION 

1.1 Facility Information 

Facility Information 
Name of Facility: Oconee Nuclear Site 
Street: 155 E. Pickens Highway 
City: Seneca 

County or Similar Subdivision: Oconee 

City: Seneca 21POxle:2fil'2 

Permit Tracking Number: SCR000074 (If covered under a previous permit) 

Latitude/Longitude (Use one of three possible formats, and specify method) 
Latitude: Longitude: 
1. 38 °47 13811 N {degrees, minutes, seconds) 1. -82 °53 15411 N {degrees, minutes, 

seconds} 
2. __ 0 __ • __ ' N {degrees, minutes, decimal) 2. __ 0 

__ • __ ' N (degrees, minutes, 
decimal) 

3. __ . ____ 0 N (decimal} 3. __ . ____ 0 N (decimal} 

Method for determining latitude/longitude {check one): 
~ USGS topographic map (specify scale: 1 :24,000 ) □ EPA Web site O GPS 
D Other (please specify}: 

Is the facility located in Indian Country? D Yes ~ No 
If yes, name of Reservation, or if not part of a Reservation, indicate 11not applicable.11 

______ _ 

Is this facility considered a Federal Facility? □ Yes 

Estimated area of industrial activity at site exposed to storm water: 503 acres 

Discharge Information 

Does this facility discharge stormwater into an MS4? D Yes [ZI No 

If yes, name of MS4 operator: _ 

Name(s} of water(s) that receive stormwater from your facility Keowee River, Lake Hartwell, Lake Keowee 

Are any of your discharges directly into ariy segment of an "impaired" water? D Yes ~ No 

If Yes, identify name of the impaired water (and segment, if applicable): __________ _ 

Identify the pollutant(s) causing the impairment: _______________ _ 

For pollutants identified, which do you have reason to believe will be present in your discharge? __ 
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For pollutants identified, which have a completed TMDL? ____________ _ 

Do you discharge into a receiving water designated as a Tier 2 (or Tier 2.5} water? 

Are any of your stormwater discharges subject to effluent guidelines? D Yes 

□ Yes 

~No 
If Yes, which guidelines apply? ____________________ _ 
Primary SIC Code or 2-letter Activity Code:,_,4=91.:....:1 ________________ _ 
(refer to Appendix D of the General Permit) 

· Identify your applicable sector and subsector: Sector 0, Steam Electric Generating Facility 

1;2 Contact Information/Responsible Parties 

Facility Operator {s) {if applicable): 
Name: Oconee Nuclear Station 
Address: 7800 Rochester Highway 
City, State, Zip Code: Seneca, SC 29872 
Telephone Number: 864-873-3979 
Email address: John.Estridge@duke-energy.com 

Facility Owner (s): 
Name: Duke Energy Corporation, LLC 
Address: 7800 Rochester Highway 
City, State, Zip Code: Seneca, SC 29672 
Telephone Number: 864-873-3979 

SWPPP Contact: 
Name: Greg Aldrich 
Telephone number: 864-873-3979 
Email address: John .Estridge@duke-energy.com 
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1.3 Stormwater Pollution Prevention Team 

Staff Names Individual Responsibilifles 
John Estridge Sr. Engineer/Team Leader/EHS/Good Housekeeping 

and Risk Assessment for Outfall SW001, SW003, SW004, 
the Mosquito Control Facility, hazardous waste storage 
facility and associated buildings. Environmental 
Reporting Procedures, Record Keeping Procedures, 
Notification Procedures, Annual Compliance Evaluation 

Quinn B. Smith Keowee Hydro Plant Operator/ Keowee Hydro/ 
Good Housekeeping and Risk Assessment for Outfall 

. SW011 
James E. Sites Nuclear Supply Chain Manager./NSC/ 

Good Housekeeping and Risk Assessment for 
. Warehouses 1, 2, 3, 8, the Complex Receiving area, 

L1 Yard and Outfall SW005. 
Engineering/TBD Senior Engineer/Civil Eng./Team Technical Support 

Good Housekeeping Practices and Risk Assessment, 
· New Construction Plans for Adequate Erosion Control 
Measures, Annual Compliance Evaluation 

Alton Popham/Jerry Holmes Vehicle Maintenance Supervisor/Transportation 
Good Housekeeping Practices and Risk Assessment 
For the Oconee Fleet Services and surrounding 
area. 

Jeff Venaas Bartlett Nuclear, Good Housekeeping Practices and Risk Assessments 
. for the 2 trash compactors and the paper shredder area. 

Ike Adams Instructor/Training, Good Housekeeping Practices and Risk Assessment 
for the Maintenance Training Facility and surrounding area. 
General Training for the Site in basic spill reporting and 
response. General Training on the SWPPP to site 
environmental contacts. 

. Willie Jackson Site Services/ Technical Support 
Good housekeeping and risk assessment for the ONS . 
Cafeteria 008, warehouse 5, Oconee Complex, 
World of Energy, Operations Training Center, other 
miscellaneous areas under the control of Site Services 
and general good housekeeping for all storm water outfalls. 

Keith Beddingfield Sr. Engineer I Environmental Chemistry/ Technical Support 
Good housekeeping and risk assessment for the used oil pen, Water 
Treatment Room, CTPs 1and 2 and 
the Radwaste Facility .. Environmental compliance for CTP 3 
and NPDES outfall 002. 

Tony Williams Maintenance/ Good Housekeeping and risk assessment for Maintenance 
organization owned facilities and laydown areas. Reference PIP 0-10-
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Tim McCall 

1.4 Activities at the Facility 

4378, CA2. 
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Oconee Major Projects/ Good Housekeeping and risk assessment for 
Major Projects organization owned facilities and laydown areas. 
Reference PIP 0-10-4378, CA 3. 
Radiation Protection/ Good Housekeeping and risk assessment for RP 
organization owned facilities and laydown areas. Reference PIP 0-10-
4378, CA4. 

Oconee Nuclear Station is a 3 unit pressurized water nuclear power plant. The generating capacity for the 3 
units is 2,538 megawatts of electricity. 

1.5 General Location Map 

See Attachment A 

1.6 Site Map 

See Attachments B and C . 

SECTION 2: POTENTIAL POLLUTANT SOURCES 

2.1 Industrial Activity and Associated Pollutants 

See Attachment D. 
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2.2 Spills and Leaks 

Areas of Site Where Potential Spills/Leaks Could Occur 

Location Outfalls 
Protected Area Outfall SW002 
Oconee Transportation Facility and Maintenance Training Fae. Outfall SW002 
Warehouse 5 Outfall SW010 
OMP Fab (Lakehouse) and BWST QA/QG Laydown Outfall SW010 
Security Firing Range Outfall SW002 
Complex Fab/Paint Shops, Laydowns and Receiving Area Outfall SW005 
Complex ParkinQ Lot Outfall SW002 
L1 Yard Outfall SW002 
230 and 525 KV Switchyards Outfall SW002 
Paper Shredder Outfall SW002 
ISFSI Outfall SW003 and ·SW004 
85b Hale Pump (Intake) · Outfall SW001 (Intake} 
85b Hale Pump (GTP1) Outfall SW002 
Keowee Hydro Maintenance Facility Sheet drainage to SW011 
Vehicle Access Point 1 (Checkpoint 1) Outfall SW002 
Aux Boiler Fuel Tanks 
Primary Paved Parking 
CCW Intake 

Date 

Outfall SW002 
Outfall SW002 
Outfall SW001 

Description of Past Spills/Leaks 

Description Outfalls 
9/5/2007 Approximately 1 gallon. of oil leaking from equipment 

reached the Keowee Hydro Station sump which overflowed 
to the Keowee Tailrace. HazMat responded and a boom 
was placed across the tailrace. No damage was reported 
and corrective actions have been taken to prevent 
recurrence. Reference PIP 0-07-4902 

Outfall SW011 

6/25/2010 Approximately 5-7 gallons of hydraulic oil was spilled from 
the vehicle transporting the U2 rotor. The oil spilled to the 
asphalt roadway and ditch. Contaminated soil was removed 
and oil removed from asphalt with oil dry and rags. No 
damage reported. Reference PIP 0-10-5177. 

Outfall SW010 
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2.3 NonHStormwater Discharges Documentation 

• Date of evaluation: Storm water outfall inspections are completed monthly at ONS. 
• Description-of the evaluation criteria used: Visual observation of the outfalls is performed. 
• List of the outfalls or onsite drainage points that were directly observed during the evaluation: 
Outfalls observed are documented on the Monthly Industrial Storm Water Inspection Form. Completed 
forms are maintained in the ONS SWPPP and on the ONS EHS SharePoint. 

Authorized Non-Storm Water Discharges 

Non-storm water authorized by the Storm Water General Permit or the NPDES permit includes: 

• Fire fighting activities. 
• Fire hydrant flushing (see below for guidance}. 
• Potable water sources including waterline flushing. 
• Lawn watering. 
• Routine external building wash down which does not use detergents or other compounds. 
• Pavement wash waters where spills or leaks of toxic or hazardous materials have NOT occurred (unless all 
spilled material has been removed} and where detergents are not used. 

• Wastewater from CTP1, CTP2, as permitted under NPDES permit SC0000515 

For fire hydrant and waterline flushing the following guidelines apply: 

• Detergents and other chemical compounds cannot be discharged. 
• Average chlorine concentrations at the outfall must be below detectable limits. 
• Occasional peak chlorine concentrations should never exceed a maximum of 0.5 mg/I. 
All toxic pollutants and hazardous substances in use at ONS have been evaluated by the PPP team. These 
sources are identified in a Risk Assessment and each source is examined for its potential risk of discharge to 
receiving waters, the Keowee River and/or Lake Keowee. Sources are evaluated for risk to the environment, 
potential flow path if a spill occurs, secondary containment features, and current or recommended measures 
for reducing the risk of release to the environment via various controls. 

Pollutant sources for all areas of the site that contribute to storm water are listed in the Risk Assessment 
portion of this plan, Attachment B. A total of 43 locations around the site are identified in the Risk Assessment. 

2.4 Salt Storage 

There is no salt storage at the Oconee Nuclear Site. 

2.5 Sampling Data Summary 

ONS was not required to sample during the previous permit term. 
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SECTION 3: STORMWATER CONTROL MEASURES 

3.1 Minimize Exposure 

Oversized construction items (i.e. steel beams, pipe, and electric cables) are stored outside. Oversized 
construction items for the most part are made of steel and free of any liquids or hazardous substances. Except 
for the materials discussed, all raw materials are stored so that they are not exposed to the elements. 

Solid chemicals are stored in warehouses. Liquid chemicals are stored in the warehouse or in tanks with 
secondary containment in buildings close to the point of use. Lubricants are stored primarily in drums which at 
times may be exposed to precipitation. Other bulk petroleum products are stored in underground or above 
ground tanks with secondary containment. 

Non-Structural BMPs have long been in place at ONS in the form of corporate or site procedures/policies. 
These documents have provided guidance for good housekeeping, security, preventive maintenance, training, 
spills, and emergency response. · 

Visual inspections are performed after material deliveries. Anything out of the ordinary that could result in the 
discharge of pollutants is reported to ONS-Environmental, Health & Safety. 

Site personnel are instructed on how to properly operate and maintain their equipment to prevent the discharge 
of contaminants. Receiving perso.nnel are advised not to accept any containers with breached integrity. All site 
personnel receive Environmental Overview training in accordance with the Duke Energy EH&S Compliance 
Manual. The training includes discussion of the appropriate laws, rules and regulations. 

ONS has many structural BMPs inside and outside of buildings on site. Before most leaks or spills can enter 
the collection systems, e.g. floor drains, yard drains, sumps, additional BMPs exist which help reduce the risk 
of this occurring. 

This plan emphasizes BMPs to prevent storm water contamination, but that does not mean that inside activities 
are less important. The emphasis is on outside activities since the path to the environment is not usually 
obstructed by floors, walls, and ceilings. 

All loading/unloading docks are equipped with concrete or asphalt pads/ramps. 

All above ground storage tanks for substances other than water, inside and outside buildings, are equipped 
with secondary containment with sufficient volume to contain entire contents ofthe tank. Equipment to remove 
the product from the containment area shall be readily available. The drain valves should be closed at all · 
times, except when in use. 

All areas with erosion potential shall have temporary BMPs installed until area is stabilized with permanent 
control devices. 

Environmental Health and Safety shall evaluate structural BMPs annually and make recommendations to site 
management for improvements or additions. 
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The Site employs good housekeeping practices that ensure material conditions, control of combustibles, and 
housekeeping conditions at the site are kept and maintained in a clean, orderly, and sanitary condition. 
Nuclear System Directive, NSD 104, Material Condition/ Housekeeping/ Foreign Matetial Exclusion contain the 
responsibilities and requirements of all Nuclear Department employees. 

Environmental Work Practice section 7.0, Chemical Control Program, establishes the use of designated 
chemical storage areas. Chemical storage areas are approved thorough the Chemical Control Program with 

. input from Environmental Health and Safety and Fire Protection Engineeting. In addition chemicals are stored 
by color codes to ensure compatible chemical storage. 

Chemical storage areas are established in a manner t6 protect chemicals from the environment. Chemicals 
are typically stored in warehouses and/or the owner's chemical storage area. Outside chemical storage is 
limited to bulk chemical storage tanks, lay-down areas for steel, and gas cylinder storage. Chemicals are stored 
to prevent or minimized the possibility of spills. 

Environmental Work Practice 2.12 Drum Control establishes responsibility for drums at the ONS site. The 
procedure ensures that the contents of drums can be readily identified. The procedure establishes the Nuclear 
Supply Chain group as being responsible for: 1) drum issue and receipt, and 2) proper application of drum 
control labels. The person/group to which the drum is issued has responsibility for the accuracy of drum control 
labels, drum maintenance, and return of drums for receipt by Nuclear Supply Chain . 

3.3 Maintenance 

Areas around or near yard drains are inspected for spills. Equipment located near yard drains which could 
cause a potential spill into the. yard drain is inspected daily per Environmental Work Practice 8.3, Managing 
Equipment- Spill and Pollution Prevention. · 

Chemical Treatment Pond #3 {CTP3) is inspected daily during daylight hours for oil contaminated water. 
ONS Security patrols Keowee Hydro Station, Turbine Building drains, ONS Intake; Warehouse #5, CTP3, 
switchyards, World of Energy, intake canal skimmer wall, Keowee Storage Building, L-1 Lay-down yard, 

, Keowee Tailrace and Intake, ONS Fleet Services, Oconee Complex, Dry Cask storage area, and the 
Maintenance Training facility. Patrols are documented on an OC Checklist Form (Owner Control Checklist) 
per ONS Security Procedure 501. All Security patrols are trained and qualified to this task. 

Station Operations inspects plant premises twice daily for anything out of the ordinary as provided in various 
operations procedures. These areas include intake, discharge, and switchyards, above ground tanks and 
containment, and the protected area. PT/2/A/0600/001 is used to document the surveillance and is maintained 
as a record of these inspections. 

ONS Environmental Chemistry inspects CTP3 daily for oil accumulation, as required by ONS Chemistry 
procedure CP/0/B/4002/28, National Pollutant Discharge Elimination System Monitoring and Sampling 
Program. Oil is removed immediately to further reduce the likelihood of oil being discharged into the 
Keowee River. 
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ONS Fleet Services underground tanks are electronically monitored daily. Records are maintained for 12 
months at the ONS Fleet Services facility. Equipment is visually inspected on an as-used basis. 

Keowee Hydro Station operators visually inspect all station equipment, including the Hydro station sumps. and 
tailrace, for traces of oil during each workday shift as specified by Operations Management Procedure OMP 5-
2. Procedure OP/0/A/2000/043 provides the method _for surveillance/inspection and record keeping. 

The Oconee Nuclear Site and Duke Energy Carolinas LLC have various inspections and site assessment 
practices in place to assist with detection of potential problems. These practices are instrumental in initiating 
preventive maintenance on various equipment and systems at the site to minimize the risk of an environmental 
Incident. 

The Company also conducts various inspections and audits of the Oconee Nuclear Site which assist in 
identifying potential problems and needed maintenance. The Site Engineering Group conducts 5-year Civil 
Inspections of all site equipment and structures. These inspections also include inspections of equipment 
supports and foundations, secondary containment systems, etc. The Civil Engineering Group performs annual 
inspections on the site treatment ponds, as well. 

3.4 Spill Prevention and Response 

The responsibility for the initial control and reporting to appropriate site personnel of all hazardous material 
leaks, spills, or other improper discharges rests with the employee who first detects the incident. All employees 
are instructed to call the Oconee Site Emergency Number at extension 4911 and report spills to ONS 
Operations. 

Existing site programs and procedures are in place to ensure identification, documentation, and response to 
spill incidents at a level of effort and timeliness commensurate with their significance. These procedures 
include: 

RP/O/B/.1000/17, Spill Response 
Environmental Work Practice 5.1, Spill Response 
NSD 208, Problem Investigation Process (PIP) 
Spill Prevention, Control, and Countermeasure Plan (SPCC) 
ONS Emergency Plan -Appendix 8 - Hazardous Materials Contingency Plan 

Site response procedure RP/0/B/1000/17, Spill Response, provides instructions for ONS Operations personnel 
receiving the initial report of a spill. The procedure instructs Operations in the notification of proper plant 
personnel for various levels of spill magnitudes. 

The shift Fire Brigade Leader.is the first dispatched to the scene of a reported spill. The Fire Brigade Leader is 
a trained incident commander and will make the initial determination on the level of response. ONS has a 
HazMat team that responds to hazardous material and oil spills on the ONS site. 

RP/0/B/1000/17 places reportability determination responsibilities on the ONS Environmental, Health & Safety 
Duty Person. The Duty Person reports the determination to the Operations Shift Manager. RP/0/8/1000/17 
instructs the Operations Shift Manager in notifications for initial cleanup response, depending on the nature of 
the release. 
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The Operations Shift Manager routes the Spill Report Form to Environmental, Health & Safety to begin the 
record development process. All spill incidents are logged and maintained by Environmental, Health & Safety 
group at the site. 

All spills are documented in the Problem Investigation Process (PIP} per Nuclear System Directive NSD 208. 
This provides a mode of incident investigation and corrective actions for an environmental incident. 

Evaluation of oil spill incidents is also required in the ONS SPCC Plan. The spill history requires the following 
information be recorded: 

• date of spill 
• volume of spill 
• cause of spill 
• corrective action taken 
• plans for preventing a recurrence 

These practices provide for prompt evaluation and corrective action should the site have an oil spill. 

All environmental incidents shall have written reports completed through the PIP process and submitted to 
appropriate Site Management for review. Environmental, Health & Safety shall evaluate corrective action plans 
and ensure measures implemented in a timely manner to prevent recurrence. 

3.5 Erosion and Sediment Controls 

The drainage area for the Oconee Site is approximately 503 acres. The areas associated with industrial activity 
and parking lots are either paved or hard packed dirt. Other areas {entrance way and outside the industrial 
areas) are landscaped. Yard drain catch basins are strategically spaced throughout the area to intercept runoff. 
The yard drains follow the natural contours to; Chemical Treatment Pond #3, Lake Keowee, the Intake Canal, 
or the Keowee Hydroelectric Station Tailrace (Keowee River) to Lake Hartwell. · 

Environmental Work Practices; 3.1, Land Disturbing Activities, 3.2 Wetlands (Environmental Sensitive Areas} 
and 8.4 Storm Drains provides guidance for managing storm water runoff with effective erosion control. 
These Environmental Work Practices establishes responsibilities for all Site groups and requires that an 
Erosion control plan be written and implemented for all land disturbing activities. 

3.6 Management of Runoff 

A narrative discussion of outfalls at ONS is included on the following pages. These outfalls are identified on site 
drawings in Appendix B and C. 

1. Outfall SW001 

Description of Discharge: Outfall SW001 discharges through three 4" diameter pipes located under the Plant 
access road at the Intake Structure. The pipes discharge into Lake Keowee at the Intake Canal. This outfall 
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also drains the concrete pad at the B5B Hale pump at the south end of the outfall drain13ge area as indicated 
on the map. 

. Location: See Attachment B 

Total drainage area: 0.72 Acres. 

Impervious surface area: 0.72 Acres 

Area Description: The pipe discharges the drainage from the access road to the Plant at the Intake Canal. The 
total length of paved road in the drainage area is approximately .25 miles long. 

Significant Materials/Controls: Oil and grease from the operation of motor vehicles may be discharged in this 
area. Other than vehicle traffic there are no industrial activities at this outfall. The Hale Pump is housed inside a 
building with a containment berm and is not subject to stoITTl water. 

2. Outfall SW002 

Description of Discharge: The storm water from this outfall ultimately discharges into Lake Hartwell east of the 
wastewater conveyance. 

Location: See Attachment B 

Total drainage area: Approximately 400 Acres 

Impervious surface area: Approximately 50 Acres 

Area Description: This outfall contains the nuclear site, the L 1 storage yard, the Oconee Fleet Services 
(building 8049), two trash compactors and a paper shredder along with various offices, warehouses, parking 
areas, other buildings and paved areas combined for a total impervious area of approximately 47.63 acres. In 
addition, this outfall contains two switchyards with a total area of 11.25 acres, two retention ponds with a total 

· surface area of 1.7 acres, Chemical Treatment Pond #3 with a surface area of approximately 2.1 acres, and a 
1 acre landfill. Approximately 15 acres of 2H:1 V slopes are located within this outfall. The majority of runoff will 
empty into Chemical Treatment Pond #3 which is currently permitted as outfall #002 on NPDES permit 
#SC0000515. CTP #3 discharges into a concrete canal upstream of storm water discharge SW002. 

Significant Materials/Controls: The variety of significant materials handled within the outfall includes radioactive 
materials (both liquid and solid), diesel fuel, lubricants, paints, solvents, transfo!TDers, and nuclear fuel. Part of 
the paved area north of the switchyards is used as a staging area for the transfer of fuel oil from trucks to the 
Fuel Oil Storage Tanks. The L-1 storage yard (Warehouse 4 Zones A-ll ) contains various construction items 
(e.g., steel beams, pipe, cable) which are exposed to the elements. 

Paints, solvents, and various petroleum products associated with a Garage facility are controlled within this 
outfall. Most materials are stored indoors or under roof. Two trash compactors contain the only significant 
materials in this discharge area. The compactors contain domestic garbage and remain covered at all times. 

3. Outfall SW003 

Description-of Discharge: Outfall SW003 discharges through a 12" diameter corrugated metal pipe into the 
Intake Canal of the nuclear station. 
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Location: See Attachment B 

Total drainage area: 1.91 Acres 

Impervious surface area: 1.2 Acres 

Area Description: The drainage from this outfall includes runoff from approximately 1.2 acres of the Spent Fuel 
Facility and access road and 0.35 acres of 2H:1 V slope. This outfall drains the west side of the Spent Fuel 
Facility. 

Significant Materials/Controls: The primary significant material located within this outfall is spent nuclear fuel. 
The spent fuel is sealed in metal casks and housed in a concrete structure. There is no storm water exposure. 

4. Outfall SW004 

Description of Discharge: Outfall SW004 discharges through a 12" diameter corrugated metal pipe into the 
Intake Canal of the nuclear station. 

Location: See Attachment B 

Total drainage area: 2.20 Acres 

Impervious surface area: 1.4 Acres 

Area Description: The drainage from this outfall includes runoff from approximately 1.4 acres of the Spent Fuel 
Facility and access road and 0.3 acres of 2H:1V slope. This outfall drains the east side of the Spent Fuel 
Facility. 

Significant Materials/Controls: The primary significant material located within this outfall is spent nuclear 
fuel. The spent fuel is sealed in metal casks and housed in a concrete structure. There is no storm water 
exposure. 

5. Outfall SW005 

Description of Discharge: The storm water from this outfall discharges through a 12" diameter corrugated metal 
pipe to a drainage ditch along State Highway #183 and drains into the Keowee River. 

Location: See Attachment B 

Total drainage area: 5.84 Acres 

Impervious surface area: 3.65 Acres 

Area Description: The storm water from the southern half of the Oconee Office Complex ( BLD. 8032 ) roof 
{1.72 acres) and approximately 1.93 acres of the surrounding paved area is drained by this outfall. 

Significant Materials/Controls: Significant materials in this drainage area are stored indoors or under roof. 
Various construction items (e.g., steel beams, pipe, cable) are stored on the paved area, exposed to the 
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elements. This outfall includes the primary receiving area for the site. Bulk chemicals, lubricants and other 
products are received here. The receiving dock is under roof and protected from rain. 

6. Outfall SW010 

Description of Discharge: The yard around Warehouse 5A ( BLD. 8055 ) is drained by a 12" diameter 
corrugated metal pipe and ditches which exist along the edges of the yard. The pipe and the ditches all 
discharge into the wastewater conveyance located east of the nuclear station and then into the Keowee River. 

Location: See Attachment B 

Total drainage area: 8.8 Acres 

Impervious surface area: Approximately 3 Acres 

Area Description: The yard is almost flat and contains buildings with a total roof ar,ea of approximately 0.5 
acres. Two trash dumpsters are located within this discharge area. , 

Significant Materials/Controls: Significant materials stored in this area include portable equipment and cable 
reels that are exposed to the elements. One dumpster contains scrap metal and the other contains domestic 
garbage. All other significant materials are stored indoors, under roof or inside shipping containers. 

7. OUTFALL SW011 

Description of Discharge: The graveled area around the base of the Main Step-Up Transformer at Keowee 
Hydro Station is drained by a 12" diameter corrugated pipe near the base of the transformer. The pipe 
discharges directly into the Keowee River. The Keowee Hydro Station does not belong in the same 4911 SIC 
code as the rest of the Oconee Site. Therefore the requirements of the IGP do not apply. However, due to its 
proximity to ON~ it is monitored as if it were regulated. 

Location: See Attachment B 

Total drainage area: 0.7 Acres 

Impervious surface area: 0.5 Acres 

Area Description: The area under the main transformer and the paved area NW of the Keowee Hydro are 
drained by this outfall. 

Significant Materials/Controls: Significant material stored in this location is the oil contained in the transformer. 

3. 7 Salt Storage Piles or Piles Containing Salt 

Not applicable. There are no salt storage piles at the ONS site. 
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3.8 The General Permit Sector-Specific Non-Numeric Effluent Limits 

ONS has no sector-specific non-numeric effluent limits as specified by the \GP. The sector-specific criterion 
for sampling is the presence of coal piles. As a nuclear power plant Oconee does not have coal piles. 

3.9 Employee Training 

Storm Water Pollution Prevention Plan training is provided to all employees at orientation and required annually 
thereafter. Spill Prevention, Control and Countermeasure plan training is also provided at orientation with 
required annual requalification training. SPCC training is provided to employees who operate equipment that 
may discharge oil, inspect oil equipment and systems, monitor bodies of water for evidence of oil spills, are 
responsible for oil spill cleanup, or report oil contamination on water to local, state and federal agencies. 

PPP specific training stresses the following: 

• provide an introduction of the existence and purpose of the PPP; 
• address the use and dangers of some of the more hazardous materials at the site; 
• procedures for proper immediate response to environmental incidents; 
• identification of the PPP team; 
• review of past spill situations; 
• Encourage all employees to be aware of potential spill situations and encourage them to make 

, recommendations to ONS-Environmental, Health & Safety of any practice which may lessen the risk of 
occurrence . 

General employee training includes orientation, administrative control, safety, industrial health, fire protection, 
emergency plan and procedures, site security, hazardous materials exposure control, fitness for duty and plant 
access training. 

Occupational training includes formal job training, on-the-job training, and special training, continuing training 
- and requested training. 

Specific training requirements include; 

• The Duke Energy EH&S Training and Compliance describes the training requirements for specific job 
descriptions involved with environmental activities. 

Training programs are essential for providing employees with a complete understanding of the PPP and its 
objectives. The program is designed to do the following: 

• To make employees aware of actions to be taken and actions not to be taken in order to lessen the 
probability of spill situations. 
• To instruct as to specific actions to be taken or not to be taken-in order to properly initiate a spill 
response. 
• To instruct employees as to spill clean-up responsibilities and initial spill cleanup response. 
• To encourage safe practices when handling hazardous materials. 

Because ONS is a nuclear power generating facility, employees are well trained, must follow plant procedures, 
and acquire work permits to perform many common operating and maintenance activities on equipment and 
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systems at the station. These practices minimize un-preparedness and non-authorized use of plant equipment 
that could create a spill scenario. Drills involving spills are conducted periodically· as a part of exercising the 
facility Emergency Plan. The spill related drills are designed to increase employee awareness and reaction to 
spill events. · 

3.10 Non~Stormwater Discharges 

All waste water disposal on the ONS site (treatment ponds, landfarm and landfill) is permitted under NPDES 
Permit #SC0000515. Reference Section 2.3 of this SWPPP for further information on non-storm water 
discharges. 

3.11 Waste, Garbage and Floatable Debris 

All trash generated on the site is collected in trailers or dumpsters. Trailers are emptied into one of two 
trash compactors on the· site. Reference Section 3.6 of this SWPPP for descriptions of trash compactor 
locations. 

3.12 Dust Generation and Vehicle Tracking of Industrial Materials 

There are no areas of significant dust processing or particulate generating processes or activities on the 
ONS site . 

SECTION 4: SCHEDULES AND PROCEDURES FOR MONITORING 
For each type of monitoring, your SWPPP must include a description of: 

1. Sample Location(s). Describe where samples will be collected, including any determination that 
two or more outfalls are substantially identical. 
Visual assessment monitoring samples will be collected from outfalls SW005 and SW010. Reference 
Section 3.6 for a description of each outfall. 

2. Pollutant Parameters to be Sampled. Include a list of the pollutant parameters that will be 
sampled and the frequency of sampling for each parameter. 
ONS is only required to perform quarterly visual assessment sampling per the Sector O parameters. 

3. Monitoring Schedules. Include the schedule you will follow for monitoring your stormwater 
discharge, including where applicable any alternate monitoring periods to be used for facilities in climates 
with irregular stormwater runoff (2008 MSGP, Part 6.1.6). 
Visual assessment monitoring will be completed quarterly. 

4, Numeric Limitations. List here any pollutant parameters subject to numeric limits (effluent 
limitations guidelines), and which outfalls are subject to such limits. Note that numeric limits are only 
included for Sectors A, C, D, E, J, K, L, and 0. 
Oconee Nuclear Station does not store coal. Numeric limitations have not been determined for Sector 0 
facilities that do not store coal. 
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5. Procedures 
Samples will be collected per Section 4.2.1 Quarterly Visual Assessment Procedures and documented per 
Section 4.2.2 Quarterly Visual Assessment Documentation. 

Inactive and Unstaffed sites exception (if applicable) 
Not applicable. 

Substantially identical outfall exception (if applicable)-SW002 (L 1 Yard) is considered an equivalent 
alternative to SW005 or SW010. Other alternate sampling points may be selected as needed in order to 
collect a sample. 

SECTION 5: INSPECTIONS 

For the routine facility inspections and the comprehensive site inspections to be performed at your site, 
include a description of the following: 

■ The names of the person(s)., or the positions of the person(s), responsible for inspection: 
Environmental Health and Safety Staff. 

■ The schedules to be used for conducting inspections. Include here any tentative schedule that will 
be used for facilities in climates with irregular stormwater runoff discharges (2008 MSGP, Part 4.2.3): 
Routine facility inspections will be performed monthly. Comprehensive site inspections will be performed 
during the second quarter. 

■ Specific areas of the facility to be inspected, including schedules for specific outfalls: 
AU storm water outfalls will be inspected monthly. 

For the quarterly visual assessments to be performed at your site, include a description of the following: 

■ The names of the person(s), or the positions of the person{s), responsible for inspection: 
Environmental Health and Safety Staff, Bartlett Nuclear Technicians. 

■ The schedules to be used for conducting inspections. Include here any tentative schedule that will 
be used for facilities in climates with irregular stormwater runoff discharges (2008 MSGP, Part 4.2.3): 
Quarterly. 

■ Specific areas of the facility to be inspected, including schedules for specific outfalls: 
Outfalls SW005 and SW010 will have visual inspections quarterly. Other alternate sampling points may be 
selected as needed. 

Inactive and Unstaffed sites exception (if applicable) 
Not Applicable . 
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SECTION 6: SWPPP CERTIFICATION 

~llltllt!•■1-■ 
I certify under penalty of law that this. document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, to 
the best of my knowledge and belief, true. accurate, and complete. I am aware that there are significant 
penalfies for submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 

Title: £ /Jt.3 f(({a;v0-,-ec 

Date: I o/$.-/2~ 
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SECTION 7: SWPPP MODIFICATIONS 

. .......... ·:.:.: ......... -. ~- ... -
........ :·:·:·::·:: .. 

SWPPP d'f t' mo 1 1ca ions w1 e ogge ·11 b I dh ere as necessary. 
Modified to replace Greg Aldrich with John Estridge. 

9/18/2012 Added language to allow for alternate outfall selections in Section 4 and 5 . 
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.Stormwater Pollution Prevention Plan (SWPPP) 
Oconee Nuclear Site, September 18, 2012 

Industrial Activities and Associated Pollutants (List) 
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Appendix B 

SWPPP Miscellaneous Supporting Documents 
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
BUREAU OF WATER 

• LOCATION SUPPLEMENT FOR ND AND NPDES PERMIT APPLICATIONS 

• 
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FACILITY: Oconee Nuclear Station DATE: 04/03/2013 

ITEM 1: Please give a short description of the plant location, if the address is not a specific location. 
Example: Plant is located at the interchange of Interstate 26 and U.S. Highway #1. 

East on Hwy 130 coming out of Seneca, SC, turn right onto Hwy 183. Site entrance is approximately 
1 mile on the left. 

ITEM 2: Please give a description of the location of the discharge point into the receiving stream using some 
landmark as a reference point, i.e., bridge, stream, road junction, the plant itself, etc. Give the 
direction and the distance in feet from the reference point. Example: Discharge #001 is into Johnny 
Creek approximately 300 feet directly behind the plant. Discharge #002 is into Doris Creek 150 feet 
downstream from U.S. Highway #30 bridge. 

Outfall 001 (non-contact cooling) discharges into Lake Keowee approximately 1200 feet NE of the 
station 
Outfall 002 ( conventional wastewater) discharges into the Keowee River downstream of Keowee 
Hydro. The monitoring station for this outfall is approximately 1800 feet SE of the station 
Outfall 004 (radiological) discharges to Keowee River approximately 200 feet below Keowee Hydro. 
Outfall 005 (Chemical metal cleaning) internal outfall to Outfall 002. Outfall is reserved for monitoring. 
Outfall 006 (landfill leachate) internal outfall to Outfall 002 located adjacent to CTP#3. 
Outfall 007 (Keowee Hydro discharges) located at Keowee Hydro. 

ITEM 3: 

RETURN TO: 

Please locate the discharge on a U.S. Geological Survey 7 1/2 minute quad sheet (or a 15 minute 
quad if a 7 1/2 quad is not available for the area). The entire quad sheet need not be submitted. An 
8 1/2 by 11 inch photocopy of the applicable portion of the map is sufficient. The quad sheet name 
must be provided on the copy submitted to the Department. USGS Maps are available at the SC 
Dept. Of Natural Resources/Map Division, 2221 Devine Street, Suite 222, Columbia, SC 29205. 
Phone number is 734-9108. 

SCDHEC 
Bureau of Water 
NPDES Administration 
2600 Bull Street 
Columbia, SC 29201 



NPDE.S APPLICATION'£UPPLEMENT Dc:......~H E C 
~-~-~ .. -~~ . . Mixing Zone Request 

for -- . '.,. -
PROMOTE PROTECT PROSPER 

Surface Water Discharges South Carolina Department of Health 
and Environmental Control 

NPDES #: SC0000515 

Facility Name: Oconee Nuclear Station __________________ _ 

County: Oconee ___________________________ _ 

Are you requesting a mixing zone for whole effluent toxicity (WET) in accordance 
with the back of this form? 

D No. No further information is needed. Submit this fmm. lfWET testing is required, a chronic 
test at 100% will be required, unless the IWC is at least 80%. Proposed IWC % 

[!] Yes. Check one of the boxes below and submit this form with the appropriate information. 

□ Check this block if you are proposing to perform or have performed a moong zone 
demonstration to determine the appropriate zone of initial dilution (ZID) and/or 
mixing zone size. Complete the remainder of this form and submit a mixing zone 
demonstration plan as described on the back of this form. The Department 
recommends the demonstration plan be approved prior to implementation of any 
demonstration work 

Check this block if you are requesting a mixing zone by providing limited 
information such as a mixing model like CORMIX to determine mixing in 
accordance with suggested zone of mitial dilution (ZID) and/or mixing zone sizes. 
Complete the remainder of this form, as applicable, and submit the CORMIX 
Supplement and modeling results ( or other model assumptions, inputs and results). 

What is the proposed ZID size (in meters)? Length: ___ m Width: ___ m 

What is the proposed acute WET test concentration? ____ % 

What is the proposed mixing zone size (in meters)? Length:~_ m Width: 15 m 

What is the proposed chronic WET test concentration? __ -=1=2 __ % 

Firm: Duke Energy Printed Name: ~rr L 2:?Al"'"S:fJ,J 

Signature: M r'-~ Date: t(k,JR.cJI 2,~. t.,o/$ 
I 

BUREAU OF WATER- SCDHEC - 2600 Bull Street· Columbia, SC 29201 

803-898-4300 -http://www.scdhec.net/water/ 

5/21/2009 



• J 

] 

J 
J 

- .J 

DUKE ENERGY 
OCONEE NUCLEAR STATION 

ALTERNATIVE EVALUATION OF THE 
NPDES DISCHARGE MIXING ZONES 

USING THE CORMIX MODEL 

JOB NO. 04453 

MARCH,2005 

OCONEE NUCLEAR STATION 
7800 ROCHESTER HWY. 

SENECA, SC 29672 

B.P. Barber & Associates, Inc. 
Engineers • Planners • Surveyors 

• 
Engineering Excellence Since /9/6 
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NPDES Discharge Mixing Zones 

Using the Cormix Model 

Job No. 04453 
March, 2005 

· Oconee Nuclear Station 
7800 Rochester Hwy. 

Seneca, SC 29672 

B .P. Barber & Associates, Inc. 
9601 Warren H. Abernathy Hwy. 

Spartanburg, SC 29301 _ 
Telephone (864) 949-1111 
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1-1 General 

Section No. 1 
Introduction 

The Oconee Nuclear Station (ONS) has an NPDES discharge into the tailrace of 

its hydroelectric power generator unit located at the Lake Keowee Dam. The tailrace is 

considered by the Environmental Control (SCDHEC) to be a navigable water of the state 

. and the permit for the discharge contains requirements for toxicity testing as well as 

limits for heavy metals. Both parameters are dependent on mixing efficiencies of the 

discharge with the ambient · water in the tailrace. Figure 1-1 shows the general site 

location of _the ONS and the discharge point. The purpose of this report is to evaluate 

mixing various configurations of the discharge and the effects on mixing within the 

ambient channel. 
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Section 2 
Description of the Existing Discharge 

2-1 Introduction 

The NPDES discharge from the Oconee Nuclear Station is combined with the storm 

water discharge and conveyed in twin 72-inch RCP pipes. During dry periods, the discharge is 

primarily treated wastewater and during storm events, the discharge contains both storm water 

runoff from the ONS site and treated wastewater. For the purpose of this study, only the dry 

weather discharge of the treated wastewater will be considered. The remainder of Section 2 is a 

description of the existing discharge and the ambient conditions of the channel that will be used 

in the alternative evaluations. 

2-2 Discharge Parameters . 

The SCDHEC has issued a NPDES permit for discharge of the treated wastewater from 

the ONS site. The parameters of this permit and characteristics of the discharge that are 

considered for this evaluation are flow rate, temperature, and density projected to take place both 

during a hot summer period and a colder winter period listed as follows in Table 2-1. 

Table 2-1 
NPDES Discharge Parameters 

Parameter Summer Conditions Winter Conditions 1------
Flow Rate (CFS) 1.43 1.43 ~-....::......------+-----------1----------------l 

ure (°C) 25 5 I---_...____ 
.._ _ _,._...,_ v~lm -~ 100 
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The treated wastewater is discharged from 72-inch culverts onto a rip-rap rock slope on the 

right bank of the tailrace channel. The low flow in the channel comes directly from the 

hydroelectric station's head gate leakage. This rate has been established at 32 mgd (46 cfs). For 

the purpose of evaluating the mixing zones a typical parameter with a concentration of 1 mg/I 

was used. By using 1 mg/I, the percent dilution can be determined directly from the parameter 

concentration. 

2.3 Ambient Channel 

The ambient channels that were evaluated included the tailrace and the main channel of the 

Keowee River. Figure 2-1 shows the channels, their crossectons and the location of the existing 

discharge. These channels form the headwaters of Lake Hartwell and the water d~pths vary with 

the water level of the lake . 

During November, 2004 when the channels wer~ surveyed, the lake was at full pool 

(660.85 mgl) and the channel depths reached nine feet. For the day of the survey, the tailrace 

flow was calculated at_l,500 cfs with velocities varying from 1.37 fps to 1.65 fps. In the main 

channel, the flow rate was calculated to be 6,500 cfs with velocities of 4.5 fps. During drought, 

the lake level can drop below the bottom elevation of the tailrace and the channel becomes free 

flowing. 

Two conditions of the ambient channels were evaluated. The first is normal pool with 

low flow in the tailrace. The second condition was the minimum water level with low flow in 

the tailrace. The input parameters for the Connix program for these two conditions are as 

follows: 
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Table 2-2 
Ambient Channel Input Parameters 

Description Normal Pool Minimum Pool 
Slope (ft/ft) .0001 -0007 0 - .017 
Depths (ft) 4-9 1-4 
Width (ft) 165 -220 80- 120 
Flow Rate ( cfs) 46 46 
Velocity .04 - .05 .1 - .9 
Temperature 2s0 c 2s0 c 

During normal pool, the velocities in the tailrace channel are low and approach those of 

m~n channels in lakes. During minimum pool, only one portion of the tailrace has free flow. 

The rest of the tailrace and mai:n channel is pooled. 
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3-1 General 

Section 3 
Mixing Zone Evaluation 

The mixing zone within the tailrace and main channels is defined for two 

conditions. The first represents a chronic condition for mixing and the second represents 

an acute condition. The dimensions of the two zones are defined as follows: 

Chronic Condition: 1/3 the channel width in width and 2 times the channel width in 
length. 

Acute Condition: 1/10 the channel width in width and 1/3 the channel width in 
length. 

The various mixing alteratipris were evaluated using this criteria. 

3.2 Mixing Zone Dimensions 

The dimensions of the mixing zones varied with the discharge point. Figure 3-1 

and 3-2 show the mixing zones for normal pool and minimum pool respectively. Two 

locations were evaluated. The first is at the existing discharge point and the second is at 

an alternate location in the main channel of the Keowee River. The existing discharge 

point has the same mixing zone dimensions as the alternate point at full pool. For the 

minimum pool, the existing discharge point has slightly larger mixing zones. 

3.3 Mixing Zone Evaluation 

During normal pool, the velocities in the tailrace channel and main channel are 

very low. The mixing energy is dependent on the velocity of the side stream. In both 

locations the discharge hugs the right bank with limited mixing within the acute and 

3-1 
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chronic zones. The acute dilution is 16 percent and the chronic dilution is 11 percent. 

The percent dilution for the main channel at full pool is the same as the tailrace . . If the 

discharge is channelised confined is a pipe and the entrance velocity increases, the acute 

zone dilution concentration will rise and the chronic dilution will decrease. 

During minimum lake levels, the water level in the tailrace decreases to a free 

flowing stream. The mixing zones decrease in dimensions and the character of the 

mixing charges. At the existing discharge, the velocity of the ambient flow approaches 1 

foot per second and the velocity of the side stream has less effect on the mixing. The 

limiting factor is the short width of the acute zone. The dilution for the acute condition is 

23 percent and the chronic mixing is 13 percent. The mixing zone for the alternate 

location in the main channel is smaller than the tailrace but the velocities are slower. The 

discharge velocity becomes more important. At this point, the dilution concentrations 

decrease to 21 percent for the acute and 12 percent for the chronic. 

3-2 
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1.0 BACKGROUND AND INTRODUCTION 

The proposed WET limit of 37.1 % in the initial draft permit is a significant increase 

from the previous limits of 12% based on the In-stream Waste Concentration (IWC). A 

CORMIX model was developed for this outfall in March 2005. CORMIX software modules 

can model discharge structures that are flush with the bank, protruding from the bank or co 

flowing along the bank. It is not always effective tool to model a discharge that travels through a 

channel or rip rap prior to entering the receiving stream. Duke conducted a dye study at this 

outfall in August 2003, so we reviewed this study to determine if a dye study was the preferred 

method to evaluate this system rather than the existing CORMIX model. 

The August 2003 study was performed using Rhodamine WT with concentrations 

measured at various locations from Chemical Treatment Pont #3 to a location within the Keowee 

River. The monitoring locations provide a clear picture of how the plant discharge interacts with 

the watershed and the receiving stream. Most relevant to the mixing zone demonstration is 

monitoring station GS-2 at the existing outfall into the Keowee River and AS-2 located 

approximately 100 feet downstream of the convergence of the plant discharge pipe and the 

Keowee River. As noted in the study, this location was selected to collect time series water 

samples to determine the degree of mixing that occurs immediately downstream of the 

conveyance channel discharge point. 

The dye study was conducted on August 7, 2003. The dye injection began around IO 

AM, injection stopped around 1 PM and monitoring was conducted until 3 PM to account for 

time of travel to effectively catch the plume in the river. The discharge rate varied during the 
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0 study so a time period when the concentrations were relatively constant was chosen for analysis 

f and the plume was followed through the system. The discharge flow during this time averaged 

0 3.8 cfs and the flow in the Keowee River averaged 61 cfs. The average Instream Waste 

Concentration (IWC) during this period was approximately 5%. 

0 
() 
O The dye tracer study showed a concentration at the GS-2 (Outfall 002 discharge pipe) of 

0 83.8 ppb and a concentration within the Keowee River of 1.18 ppb. The river monitoring 
c, 
0 
0 
0 
0 
() 

0 
0 (. 
0 
G 
() 

0 

0 
() 

location was approximately 100 feet from the discharge pipe which is less than the allowable 

mixing zone of2 times the width of the river (160 feet). Since the monitoring location within the 

Keowee River is less than twice the width or the river it should be considered a conservative 

monitoring location. The monitoring station was 5 feet from the bank of the river. Based on 

these numbers the ratio of 1.18 / 83 .8 is 1.4% which demonstrates complete mixing in the river. 

This dye study demonstrated a considerably lower CTC than the CORMIX values and 

also from the existing CTC of 12% which was based on a conservative adjustment for a mixing 

zone of one-third the stream for this outfall. Because of the intent of this dye study was not to 

determine the mixing zone and only one point was sampled in the river, DHEC has asked Duke 

Energy to conduct a dye study which will clearly demonstrate the plume and it's relation to the 

mixing zone. The dye study was conducted in June 2010 and is summarized in this report. 

Currently the NPDES permit requires 1/Q WET testing at CTC of 12% and periodic reporting on 

mixing zone evaluation as outlined in the NPDES permit. 
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2.0 MIXING ANALYSIS: DYE STUDY DEMONSTRATION 

ETT was contracted to conduct the dye study. Duke Energy, BP Barber and ETT 

personnel were present during the test on June 10, 2010. The results are presented in this 

section. 
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1.0 Overview 

(864) 877-6942 . FAX (864) 877-6938 

Craftsman Court, Greer, SC 29650 

DYESTUDY 
To Determine Effluent Mixing 

Duke Energy-Oconee Nuclear Station-Outfall 002 
NPDES #SC0000515 

June 2010 

In order to supplement a previously conducted Mixing Zone Demonstration for the Duke Energy Oconee 

Nuclear Station's 002 effluent discharge, a dye study was conducted by EIT Environmental, Inc. of 

Greenville, SC. The study was conducted on June 101
\ 2010. In the study, dye was released into the 

effluent stream prior to confluence with the river. Dye concentrations were then measured at set intervals 

along six transects across the river, both upstream and downstream of the discharge point. The dye 

• concentrations were used to determine effluent concentrations along the transects. 

• 
• 

Location 

The Oconee Nuclear Station 002 effluent 

discharges into a small streambed which 

flows into the Keowee River approximately 

1500 ft. downstream of the Keowee Dam, on 

the west side of the river. The discharge point 

is located at latitude 34.794996° north and 

-82.887255° west. This tailrace of the river 

downstream from the dam forms part of 

the upper arm of Lake Hartwell. When Lake 

Hartwell is at full capacity it backs up into 

this tailrace section and the discharge from 

the Keowee River is not free flowing. 

Pagel of l l 

Fig. 1 I mile 
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There are three channels proceeding 

from the dam. The left-most (west) 

channel is the old riverbed of the 

Keowee River. The central channel 

is the flow through the Hydro Plant. 

The right-most ( east) channel is the 

flow from the flood gates (when in 

use). The Outfall 002 effluent 

discharges into the Keowee River 

downstream from the Hydro Plant 

channel but upstream of the flood 

gate channel. In this section the width 

of the river is 200 ft. See Figure 2. 

Dye was injected into the effluent 

stream at the weir, which is about 

1800 ft. upstream from the point 

where the effluent reaches the river. 

The effluent channel is filled with 

rip-rap (rock) which enhances mixing. 

Both banks of the river in this section 

are lined with large boulders. 
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Figure 2. Keowee River at Discharge Point 

Figure 3. Photo of Discharge Point Facing East 



3.0 Depth Measurements 

• On the day of sampling the minimum flow was being discharged from the Keowee Dam and full pool in 

• • • 

• 
• • • • • 

• 

Lake Hartwell backed up water into the study site. The maximum depth along the transect across the river 

at the discharge point was 6 feet. Depths were measured at l O ft. intervals across the river, as noted 

below. Depths are based on a "0" elevation of 662 ft. 

0 0 
r 

0 0 "' .., 0 ... 

4.0 Study Parameters 

Study Date: June 10, 2010 

0 0 
<0 ,-. 

0 
Cl) 

P=.!, from D lncherge P oint 

0 

"' r 

0 
<0 
r 

0 ,-. 
r 

0 0 0 
"' en o r r N 

Figure 4. 

Stream width: The width of the Keowee River at the discharge point was measured at 200 ft . 

.0 

0 

0 

.0 

.0 

.0 

Effluent flow: On the day of the study, effluent release was adjusted to maximum flow two hours prior 

to the initiation of dye release. Effluent flow increased gradually during the study period 

from 2882 gpm ( 4.15 mgd) to 3607 gpm (5 .19 mgd). This was slightly lower than the 

maximum predicted effluent flow of 5.8 mgd. 

Upstream flow : There was no flow through the Hydro Plant or from the floodgates during the study 

period. The only flow through the dam was the estimated minimum baseline flow for the 

Keowee River of 32 mgd (50 cfs). Downstream Lake Hartwell was at full pool 

(approximately 662 ft.), with the Hartwell pool reaching into the study area. 

Discharge Description: Two 72" CMP pipes emptying onto rip-rap where flows merge and cascade over 

rocks in a l O ft. drop into the river. 
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5.0 Dye and Instrumentation 

The concentrated dye used for the study was Rhodamine WT, with 20% active ingredient. The supplier was 

Turner Designs. A stock solution of 20,000 mg/L was prepared by adding 378 mL of concentrated dye to 18.9 L 

(5 gallons). This stock solution was fed to the effluent (through vinyl tubing) at the weir, at a rate of 100 mL per 

minute, using a chemical metering pump. A 20,000 mg/L solution fed at 100 mL minute provided 2000 

mg/minute to the effluent. The dye was fed into the effluent for a period of approximately 90 minutes prior to 

collection of the first measurements at the transect at the discharge point. Measurements at the most distant 

transects, at 200 ft. upstream and 200 ft. downstream from the outfall, were not taken until the dye had been 

injected into the stream for 3 hours. Injection of the dye was discontinued approximately 6 hours after initiation . 

A Hydrolab Surveyor 4a Meter with a Hydrolab DS5 Rhodamine Probe was used to measure the concentration 

of the Rhodamine dye. The meter was calibrated prior to use with a 1000 mg/L Rhodamine WT standard. The 

detection limit of the meter was 0.5 ppb. 

Mixing Zone Dimensions: 

Due to the very slow velocity of the river under the study conditions, it was noted that effluent flowed in both an 

upstream direction and in a downstream direction. As a result, the mixing zone was set with its center at the 

discharge point, extending 200 ft. upstream, 200 ft. downstream, and 100 ft laterally. Similarly the Zone of 

Initial Dilution extended 33.5 ft. upstream, 33.5 ft. downstream, and 20 ft. laterally . 

Stream Width: 200 feet at discharge point. 
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Zone of Initial Dilution (ZID) : Lateral Margin: 20 ft. from discharge point 

Longitudinal : 33 ft. downstream to 33 ft. upstream 

Mixing Zone (MZ): Lateral Margin: 100 ft. from discharge point 

Longitudinal : 200 ft. downstream to 200 ft. upstream 

Figure 5. 

[:=J Zone of Initial Dilution Mixing Zone 

7.0 Location of Transects 

Measurements were taken along six transects, noted as follows; 

Transect A 

200 ft upstream 

Page - 5 - of 11 

Transect AB 

100 ft upstream 

Transect B 

33 ft upstream 

Transect C 

at discharge 

Transect D 

33 ft downstream 

Transect E 

200 ft downstream 
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Study Results: 

7.1 Raw Data 

Baseline values: 

Upstream Dye Concentration: 5 ppb 

Effluent Dye Concentration: 365 ppb 

Individual dye concentration measurements are shown in Tables l and 2. 

Based on the upstream dye concentration and the downstream dye concentration, the percent effluent at each 

point on each of the three transects is shown in Table 3. 

At all transects the surface dye concentration was measured at approximately 1 ft. below the surface. 

Dye also was measured at 2 ft above the bottom for some transects. 
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Distance 
From Near 
Bank 

IO ft 

20 ft 

30 ft 

40 ft 

0 50 ft (. 60 ft 

70 ft 0 
80 ft 

90 ft 

100 ft 

110 ft 

120 ft 

130 ft 

.140 ft 

150 ft 

160 ft 

170 ft 

180 ft 

190 ft 

200 ft 
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TABLE 1 

Surface Dye Concentrations Measured Along 6 Transects 

Duke Energy- Oconee Nuclear Station 

Outfall 002 to Keowee River 

June 10, 2010 

Measured Dye Concentration at Surface in ppb 

Transect AB Transect B Transect C 
l 00 ft 33 ft at Outfall 

Transect D 
33 ft 

Transect E 
200 ft 

Transect A 
200 ft. 
Upstream Upstream Upstream Downstream Downstream 

5 

48 

49 

52 

55 

57 

57 

58 

upstream 

narrower 

62 

13 

68 

30 

33 

167 

16 

98 

30 

21 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

19 

188 

20 

71 

46 

61 

59 

52 
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0 
0 ,. TABLE2 

0 Bottom Dye Concentrations Measured Along 6 Transects 

(' j Duke Energy- Oconee Nuclear Station 

0 Outfall 002 to Keowee River 

() June 10, 2010 

0 
0 Measured Dye Concentration at Bottom in ppb 
() Distance Transect A Transect AB Transect B Transect C Transect D Transect E 
n 
'-,· 

From Near 200 ft. 100 ft 33 ft at Outfall 33 ft 200 ft 

0 
Bank Upstream Upstream Upstream Downstream Downstream 

0 10 ft 303 365 136 
0 20 ft 6 34 365 24 36 (~,. 
u 

30 ft 7 8 27 
0 

40 ft 5 
0 

7 7 6 23 

0 
50 ft 8 6 5 

r, 60 ft 5 6 7 6 23 
..__,1 (. 70 ft 6 6 IO 

80 ft 5 6 6 6 12 C _) 

® 90 ft 7 6 8 

0 100 ft 5 6 5 6 10 

r-1 ..... .., 110 ft 7 6 20 

0 120 ft 6 7 6 15 10 

r' 
'~) 130 ft 6 6 9 

0 140 ft 5 24 5 23 14 

0 150 ft 44 5 27 
{-, 

160 ft 5 6 5 80 52 ,_, 

0 170 ft 6 5 

C 180 ft upstream 6 5 24 

0 190 ft narrower 6 5 
0 200 ft 
0 
C 

:e 
(_', 
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Distance 
From Near 
Bank 

10ft 

20 ft 

30 ft 

40 ft 

50 ft 

60 ft 

70 ft 

80 ft 

90 ft 

100 ft 

110 ft 

120 ft 

130 ft 

140 ft 

150 ft 

160 ft 

170 ft 

180 ft 

190 ft 
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Transect A 
200 ft. 
Upstream 

0 

11.9 

12.2 

13.1 

13.9 

14.4 

14.4 

14.7 

upstream 

narrower 

TABLE3 

Percent Effluent Measured Along 6 Transects 

Duke Energy- Oconee Nuclear Station 

Outfall 002 to Keowee River 

June 10, 2010 

Percent Effluent at Surface 

Transect AB 
100 ft 

Transect B 
33 ft 

Transect C 
at Outfall 

Transect D 
33 ft 

Transect E 
200 ft 

Upstream Upstream Downstream Downstream 
✓,-- ~ ·\•\ 
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7.2 Overview of Results 

The effluent flow was observed to diverge upon entering the river, with one plume flowing upstream and another 

plume flowing downstream. The plume flowing upstream appeared to be slightly stronger than the downstream 

plume. It may be noted that the discharge point, being only slightly downstream from the dam, is discharging 

into the headwaters of the tailrace/lake. This makes the upstream mixing largely irrelevant and confinns that the 

downstream measurements are appropriate for calculation of the CTC. Dye measurements near the bottom were 

generally much lower than at the surface, indicating that the effluent was buoyant. 

7.3 Determination of Acute Test Concentration (ATC) and Chronic Test Concentration (CTC) 

7.3. I Acute test concentration 

Within the Zone of Initial Dilution (ZID) the effluent remained near 100% concentration at the upstream 

boundary, and laterally. There is relatively poor mixing within the ZID. 

7.3.2 Chronic test concentration 

At the upstream and downstream boundaries of the mixing zone the effluent is largely mixed, generally ranging 

from between I 1 % and 18% concentration. Effluent concentrations were slightly higher at the downstream 

boundary than at the upstream boundary. An anomalous higher reading and an anomalous lower reading were 

noted at 20 ft and 40 ft (respectively) from the shore on transect E. A prudent approach would be to consider the 

average of the effluent concentrations in the greater portion of the transect (60 ft from the near bank out to the 

far bank) as representative of mixing at that distance. This average value is 14.5%, which is slightly higher than 

the theoretical effluent concentration of 14.0% which would be expected with complete mixing (based on the 

effluent flow of 5.19 mgd and the upstream flow of32 mgd). 

It is apparent that in the lateral direction there is a rapid decline in effluent concentration near the midpoint of the 

river. As initially measured, the effluent concentration was at 40.6% concentration at the lateral edge of the 

mixing zone at I 00 ft from the near bank. Only IO ft farther distant the effluent concentration was at I .1 %. 

Three hours after the initial measurement the effluent concentration at I 00 ft from shore was only I 1. I% ( 45 ppb 

ofrhodamine dye). This suggests that at this lateral boundary of the mixing zone there are eddies and 

inconsistencies in mixing, such that precise measurements of effluent concentration are unreliable. 
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Due to the challenges in obtaining reliable measurements at the lateral boundary of the mixing zone, it is 

determined that the average concentration of effluent at the downstream boundary (14.5%) is the best 

measurement to use for assigning the chronic test concentration. 

7.3 .3 Adjustment of Current Flow to 7010 Flow 

The conditions on the day of this study, with near maximum effluent flow, minimum upstream flow, and full 

0 pool in Lake Hartwell, are worst case conditions. There is no need for any adjustments. 

0 

8.0 Proposed Chronic Test Concentration (CTC) 

Based upon the results of this study, using the average effluent concentration at the downstream boundary of the 

Mixing Zone, the proposed CTC value is as follows; 

Proposed CTC: 14.5% 

Submitted By: ___ ~ __ v._._~_____,.___ __ ETT Environmental, Inc. 
Environmental Scientist 
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3.0 DYE STUDY RESULTS 

The Zone of Initial Dilution (ZID) extended 33 .5 feet upstream and downstream of 

discharge location and 20 feet laterally. The Mixing Zone was centered at the discharge point as 

well extending 200 feet upstream and 200 feet downstream and 100 feet laterally. 

r··, The dimensions of the ZID and mixing zone have been minimized and are detennined 
,_; 

(J based on DHEC guidelines. 
0 
,.. Table 3.1 r~ . ._) 

0 
0 • 
0 

0 
0 

I. - .. · 

0 

r ' ·. __ , 

Conditions 
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Allowable Acute 

Concentration 100% 

Length 0 feet 
Width 0 feet 
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Allowable Chronic 

Concentration 14.5% 

Length 400 feet 
Width 100 feet 
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4.0 ENVIRONMENTAL CONSIDERATIONS 

The mixing zone demonstration considers the size of the receiving waters to allow for 

safe passage of aquatic organisms and to allow for the protection of the existing and designated 

uses of the body of water. The boundaries are also based on the consideration not to result in a 

dominance of nuisance species outside of the mixing zone and not to endanger the public health 

or welfare. The Keowee River is approximately 200 feet wide at the discharge site, and based on 

the river's historical stage-discharge relationship, 200 feet was used as the 7QIO width. Based 

on the guidance, the allowable area of the ZID is 1,333 ft2 and the allowable area of the mixing 

zone is 40,000 ft2 under 7Q 10 conditions. 

The conservative results of the dye study at full pool conditions and maximum discharge 

have minimized the size of the ZID and mixing zone. The area of the proposed ZID with the 

highest acute test concentration (ATC) is O ft2 because of the poor mixing in the near field region 

and recirculation. The area of the proposed mixing zone with the highest CTC is 40,000 ft2
, 

which is the allowable size but conservative because the study was conducted at worst case 

conditions. Based on the results, it can reasonably be assumed that there is not an acutely toxic 

impact to the Keowee River within the mixing zone because the ZID has been eliminated. The 

mixing zone will not adversely affect the safe passage of aquatic organisms since the mixing 

zone affects less than one half of the river in width under 7Q IO conditions or under normal flow 

O conditions. 

The Keowee River is classified as a freshwater (FW) as defined in South Carolina 

Regulation 61-68, Water Classifications and Standards. Freshwaters are suitable for primary and 
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secondary contact recreation and as a source for drinking water supply after conventional 

treatment. Freshwaters are also suitable for fishing and the survival and propagation of a 

balanced indigenous aquatic community of fauna and flora, as well as industrial and agricultural 

uses. The mixing zone will provide adequate protection of the existing and designated uses of 

the Keowee River as described. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the previous CORMIX model, past dye study and current dye 

study conducted in June 2010, adequate mixing is occurring at the outfall. Acceptable test 

concentration for acute toxicity and chronic toxicity is 100% and 14.5%, respectively. 

A review of historical data should be conducted at the time of this permit modification to 

determine if WET testing is necessary due to reasonable potential . 
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- - -- - - BP Barber 
128 Millport Circle, Suite 100 

Greenville, SC 29607 
Phone: (864) 672-2000 

Fax: (864) 672-2002 Eaglnffl'lag • Esperleac:e • E1c:elleac:e 

To: John Estridge 

From: Erica Huggins, P.E. 

Date: June 25, 2009 

TECHNICAL MEMORANDUM 

Subject: Duke Energy Oconee Nuclear Station Mixing Zone Evaluation 

The CORMIX model is a predictive model that can be used to evaluate mixing zones when real data is 

not available. It is has been compared to field data in the past and been found to be a very conservative 

model. Also, CORMIX software modules can model discharge structures that are flush with the bank, 

protruding from the bank or co flowing along the bank. It is not always effective to model a discharge 

that travels through a channel or rip rap prior to entering the receiving stream. Since Duke has 

O conducted a dye study at this outfall, it is preferred to evaluate this study rather than the existing 

(.CORMIX model. 

0 

The August 2003 study was performed using Rhodamine wr with concentrations measured at various 

locations from Chemical Treatment Pont #3 to a location within the Keowee River. The monitoring 

locations provide a clear picture of how the plant discharge interacts with the watershed and the 

receiving stream. Most relevant to the mixing zone demonstration is monitoring station GS-2 at the 

existing outfall into the Keowee River and AS-2 located approximately 100 feet downstream of the 

convergence of the plant discharge pipe and the Keowee River. As noted in the study, this location was 

selected to collect time series water samples to determine the degree of mixing that occurs immediately 

downstream of the conveyance channel discharge point. 

The dye study was conducted on August 7, 2003. The dye injection began around 10 AM, injection 

stopped around 1 PM and monitoring was conducted until 3 PM to accountfortime of travel to effectively 

catch the plume in the river. The discharge rate varied during the study so a time period when the 

concentrations were relatively constant was chosen for analysis and the plume was followed through the 

.ystem. The discharge flow during this time averaged 3.8 cfs and the flow in the Keowee River 6 averaged 61 cfs. The average lnstream Waste Concentration (IWC) during this period was 

0 approximately 5%. -

0 
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Technical Memorandum: 
Insert Date 
Page 2 of2 

• The dye tracer study showed a concentration at the GS-2 (Outfall 002 discharge pipe) of 83.8 ppb and a 

concentration within the Keowee River of 1.18 ppb. The river monitoring location was approximately 100 

feet from the discharge pipe which is less than the allowable mixing zone of 2 times the width of the river 

(160 feet). Since the monitoring location within the Keowee River is less than twice the width or the river 

it should be considered a conservative monitoring location. The monitoring station was 5 feet from the 

bank of the river. Based on these numbers the ratio of 1.18 / 83.8 is 1.4% which demonstrates complete 

mixing in the river. 

This dye study shows a considerably lower CTC than the CORMIX values and also from the existing 

CTC of 12% which was based on a conservative adjustment for a mixing zone of one-third the stream for 

this outfall. 

Based on the dye study results, there is complete mixing in the receiving stream and the appropriate 

CTC would be equivalent to the IWC for worst case conditions. Based on a plant discharge of 1.4 MGD 

and a 7Q10 of 50 cfs, the IWC is approximately 4%. To be conservative and to protect the river, an ' it adjustment to the IWC should be agreed upon to only allow a mixing zone of one-half of the stream (new 

chronic mixing zone criteria since the previous permit) which would be (1.4/(1.4+16))x100 or 

approximately 8%. 
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BP.Barber 
Engfneer~ng • Experience • Excellence 

Mr. Byron Amick 
DHEC Bureau of Water 
2600 Bull Street 
Columbia, SC 29201 

Dear Mr. Amick: 

COPY 

December 18, 2009 

RE: Duke Energy Oconee Nuclear Station 
NPDES Pennit SC000OS l S 
BP Barber Project 09301 

On behalf of the Duke Energy, we would like to thank you for the time and effort related to this 
permit renewal. We appreciate DHBC's willingness to work through our concerns prior to issuing the 
permit. As discussed, we would like to have our mixing zone study plan for the dye study prior to 
conducting the fieldwork. We are proposing the following field verilication and schedule. Based on the 
characteristics of this site, we have chosen to conduct a dye study. BIT will be conducting the field 
evaluation. 

BackgroWid 

The proposed WET limit of 37.1% in the draft permit is a significant increase from the previous limits of 
12% based on the In-stream Waste Concentration (IWC). A CORMIX model was developed for this 
outfall in March 2005. CORMIX software modules can model discharge structures that are flush with the 
bank, protruding from the bank or co flowing along the bank. It is not always effective tool to model a 
discharge that travels through a channel or rip rap prior to entering the receiving stream. Duke conducted a 
dye study at this outfall in August 2003, so we reviewed this study to determine if a dye study was the 
preferred method to evaluate this system rather than the existing CORMIX model. 

The August 2003 study was performed using Rhodamine WT with concentrations measured at varlous 
locations :from Chemical Treatment Pont #3 to a location within the Keowee River. The monitoring 
locations provide a clear picture of how the plant discharge interacts with the watershed and the receiving 
stream. Most relevant to the mixing zone demonstration is monitoring station GS-2 at the existing outfall 
into the Keowee River and AS~2 located approximately 100 feet downstream of the convergence of the plant 
discharge pipe and the Keowee River. As noted in the study, this location was selected to collect time series 
water samples to determine the degree of mixing that occurs immediately downstream of the conveyance 
channel discharge point. 

The dye study was conducted on August 7, 2003. The dye injection began around 10 AM, iqjection stopped 
around 1 PM and monitoring was conducted until 3 PM to account for time of travel to effectively catch the 
plume in the river. The discharge rate varied during the study so a time period when the concentrations were 
relatively constant was chosen for analysis and the plume was followed through the system. The discharge 

118 Mll1porl Clrc/4 Suite 108 I Grmwlll,, SC 29601 ( Phone: (864) 612-1000 I Fat (86') 612-2002 I wwmipbarur.com 
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flow during this time averaged 3 .8 cfs and the flow in the Keowee River averaged 61 cfs. The average 
Instream Waste Concentration (IWC) during this period was approximately 5%. 

The dye tracer study showed a concentration at the GS·2 (Outfall 002 discharge pipe) of 83.8 ppb and a 
concentration within the Keowee River of 1.18 ppb. The river monitoring location was approximately I 00 
feet :from the discharge pipe which is less than the allowable mixing zone of 2 times the width of the river 
(160 feet). Since the monitoring location within the Keowee River is less than twice the width or the river it 
should be considered a conservative monitoring location. The monitoring station was 5 feet from the bank of 
the river. Based on these numbers the ratio of 1.18 / 83.8 is 1.4% which demonstrates complete mixing in 
the river. 

This dye study demonstrated a considerably lower CTC than the CORMIX values and also from the existing 
. CTC of 12% which was based on a conservative adjustment for a mixing zone of one-third the stream for this 
outfall. Because of the intent of this dye study was not to determine the mixing zone and only one point was 
sampled in the river, DHEC has asked Duke Energy to conduct a dye study which will clearly demonstrate 
the plume and it's relation to the mixing zone. · 

Study Plan 

1.0 Overview 

The Duke Energy Oconee Nuclear Station (ONS) 002 outfall discharges into the Keowee River, 
immediately downstream from the hydroelectric dam. Under NPDES Permit #SC0000515 a chronic 
toxicity limit requires an absence of toxicity at a CTC (chronic test concentration) of 12%. This CTC 
is based on an assumption that one-third of the 7Q 10 flow of 32 mgd = SO cfs is available for 
mixing. However, the IWC ofthe Duke ONS 002 discharge is 4.4%, if the entire 7Ql0 flow of the 
river in considered and the average flow of the 002 outfall, as deJineated in the NPDES permit, is 
used (1 .4 mgd), According to Duke Energy ONS personnel (pers. comm .. w/ Keith Beddingfield) 
the theoretical maximum flow of the 002 outfall during pond release is S.5 mgd = 8.51 cfs. The IWC 
using this theoretical maximum effluent flow at full stream mixing would be 14.5%. 

In this study the Mixing Zone will be reassessed using a dye study. SCDHEC allows the 
establishment of Mixing Zones using the following methods of analysis; 1) CORMIX modeling, 2) 
Instream assessments using dyes or conductivity measurements, or 3) other appropriate methods. 
The Duke Energy ONS facility desires to establish a mixing zone with an instream assessment using 
a dye study. The generated data will be used to determine mixing permit conditions for acute and 
chronic toxicity to propose the ATC and CTC that would be more appropriate for this facility. 

N;~JOl'Cmresp'4utl- IIUdy pl1nRBl2l009.doc 



• 

• 

• • 

Mr. Byron Amick 
December 18, 2009 
Page3 of6 

2.0 Site Description 
The effluent discharges into the Keowee River 
tailrace, downstream from the dam, on the 
west side of the river. A map of the general 
location is shown to the right. 

The width of the river at the point of discharge 
ranges from 80 ft at minimum pool to 230 ft 
at full pool. 

Discharge Point 

~lOl'C~-lbldyplulU!l2t009.doG 

Figure l 
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3.0 Determination of Mhing Zone Boundaries 

SCDHEC guidance suggests that mixing zone boundaries for non-effluent dominated discharges may be 
established as follows; 

Acute Mixing Zone: width of 0.10 of stream width and length of 0.33 of stream width 
Chronic Mixing Zone: width of 0.50 of stream width and length of 2.0 of stream width 

It is proposed that the default stream width be defined as 230 ft., which is the average width of the river near 
the discharge point at full pool. An acute mixing zone boundary will be set with dimensions at 0.10 x 0.33 
times this distance (Z3 ft x 74 ft) and a chronic mixing zone boundary of will be set with dimensions at 0.5 x 
2.0 times this distance (115 ft x 460 ft), as depicted in Figure 3. 

If the width of the tailrace is narrower than 230 ft at the time the study is conducted, the actual width of the 
tailrace at thattime will be used and the mixing zone boundaries adjusted accordingly. 

tfifff 
; 

i 
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4.0 Data Collection Methodology 

The effluent concentration at the mixing zone boundaries will be detennined by a dye study. The dye to be 
used will be Rhodamine WT. Fluorescence of the dye will be measured using a Hydrolab DSSX Meter with a 
Hach Rhodamine WT Sensor. The meter will be calibrated with standards of 0, 5, 50, and 500 ppb of the dye. 

The average upstream flow m the river is 572 mgd and the baseline effluent flow is 1.3 mgd. Thus, the . 
average proportion of effluent in the overall flow is 0.24%. Assuming a 1 ppb detection limit for the dye 
concentration, a concentration of 500 ppb of dye in the effluent should be adequate to provide usable data at 
the edge of the mixing zone. Dye will be fed into the effluent stream using a chemical metering pump. The 
dye will be fed into the effluent at a point sufficiently upstream to allow complete mixing in the effluent 
before the effluent reaches the river. At full pool flow it is estimated that the dye may take 2-3 hours to travel 
to the mixing zone boundary at 460 ft. downstream, and that taJcing measurements at the acute and chronic 
mixing zone boundaries may take 34 hours. 

Once the dye has reached the mixing zone boundaries the dye concentration will be measured at the 
following intervals; · 

Acute Mixing Zone: lateral edge: every l O ft. / downstream edge: every 5 ft 
Chronic Mixing Zone: lateral edge: every 20 ft. / downstream edge: evecy 10 ft. 

Measurements will be taken at 2 ft below the surface and at a depth of 2 ft above the river bed. Depth 
measurements also will be coUected along the downstream transects. All measurements will be recorded in a 
bound field book. Background dye measurements (fluorescence) also will be measured upstream and in the 
effluent prior to dye addition . 

The study wlll be conducted under the worst case effluent flow condition at the peak flow rate (pond release) 
of S.S mgd = 8.51 cfs. To minimize river flow to best simulate worst case conditions, we will coordinate 
such that Keowee Hydro will not operate during the test. 

5.0 Calculation of Acute Test Concentration (ATC) and Chronic Test Concentration (CTC). 

A CORMIX study conducted by BP Barber in 2005 modeled mixing under low flow conditions (when water 
in the tailrace is free flowing) and under full pool conditions (when the lake level of Lake Hartwell back up 
into the tailrace, eliminating free flow). This study concluded that worst case mixing occurred under low 
flow conditions, despite the faster velocity of the water in the tailrace. Based on the anticipated flow at the 
time of this study, it is expected that the Hartwell Reservoir will be at full pool. Therefore adjustments will 
be made for the difference in flow. 

Assuming below detection levels of dye in the upstream water, and with a known dye concentration in the 
effluent (proposed as 500 ppb ), any dye concentration reading between the two at a point on the mixing zone 
boundaiy can be used to calculate an effluent proportion at that point. For example, if the upstream dye 
concentration is O ppb and the effluent concentration is 500 ppb, a reading of25 ppb would correspond to a 
5% effluent concentration. 

The highest effluent concentration at any point (or depth) on the chronic mixing zone boundary will be used 
as the starting value to detennine the CTC. Once the percent effluent is detennined from the dye 
concentration, the peroent of full mixing will be calculated. For example; 

At an average upstream flow of 885 cfs and maximum effluent flow of 8.51 cfs the effluent 
concentration at full mixing would be 0.95%. If an effluent concentration of 5% is measured at the 

~JOI\Conesp'dun-aud7pla'1RBl21009.doc 



0 
0 
0 
0 • 0 
0 
0 
0 
0 
0 
C) 
0 
0 
0 
0 
0 
0 
0 
0 

• 0 
~ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 0 

D 

Mr. Byron Amick 
December 1 s. 2009 
Page6 of6 

edge of the mixing zone, the percent of full mixing can be calculated as follows; (100%-S%)/(100%-
0.95%) = 95.9% of full mixing. 

This leads to the next step of applying the percent of full mixing to the full mixing value at low flow 
conditions. At low flow 7Q10 upstream flow conditions (with maximum effluent flow) complete mixing 
would result in an effluent concentration of 14.5%. The percent of fu)J mixing value will be applied to the 
fu]I mixing value for low flow conditions. Continuing the example fl-om above; 

. (95.9% :full mixing) x (100%-14.5%) = 82% 
100% - 82% = 18% final CTC value. 

It may be argued the percent mixing may not be the same at the two flow regimes. However, the CORMIX 
model cited above predicted a CTC difference of only 2% for the two flow regimes (CTC of 11 % for the full 
pool flow regime and a CTC of 13% for the low flow regime). Therefore, it will be assumed that it is 
appropriate to assume the same percent mixing for both scenarios. 

Similarly, the highest effluent concentration at any point ( or depth) on the acute mixing zone boundary will 
be used as the value to determine the ATC, and the same sequence of adjustments will be 

1
,ade to determine 

the :final ATC. -

Once the study plan is approved by DHEC, we will proceed with the fieldwork. We will notify the 
local EQC of the date we will be testing. Upon completion of the field verifi~ation, we will submit a report 
of findings to DHEC as soon as possible so we can proceed with permit issuance. This report will include 
the dye study evaluation and-provide the basis for the appropriate WET limit . 

We do not plan to initiate the field work until we received approval. from you that the work plan is 
acceptable. As always, please feel free to call me if you need any additional information or have questions 
concerning this project. We look forward to hearing from you coµcerning this project. 

cc: Mr. John Estridge, Duke Energy 

N:~301~..iute-sll!dyp!MRBl21009.doc 

Very truly yours, 

BP Barbe 

EricaH 
Regional 
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Vlei: Cludrn,au 

L. Michael Blackmon 
SL'Cn:CUY 

May 19,2010 

Erica Huggins, PE 
BP BARBER & ASSOCIATES INC 
128 MILLPORT CIR STE too· 
GREENVILLE SC 29607-5S72 

RE: Mixing Zone Dye Study 

BUREAU OF WATER 

DUKE ENERGY/OCONEE NUCLEAR 
Oconee County 

Dear Ms Huggins: 

Bdwiu H. Ccopcr. Ill 

Carl I- Bnm,ll 

Slcwn G. Klsnct 

Co1cmao F. 8uddtousc, MD 

This Department has reviewed the proposed dye study. The discharge from this facility enters a short stretch of river 
· between two lakes with river being heavily influenced by the Jakes, particularly the downstream lake. Due to the 
unique receiving stream, the Department believes the dye study needs to be modified with the following 
considerations. · 

1. The in-stream sampling should be taken in a grid pattern to define the effluent plume as a whole. Monitoring 
at the "default" mixing zone boundaries is not sufficient to define the plume. The grid should also extend 
upstream, because when the lower lake is at full pool the river in this area could experience tidal like effects. 
Once the plume is defined the Department will determine where the appropriate mixing zone boundaries 
should be to protect the environment 

2. The Department does not believe it is possible to model this river system based on one dye study. A 
minimum of three studies conducted under different receiving stream conditions would be needed to predict 
the b,ehavior of the discharge plume. Therefore a dye study should be conducted under the following 
conditions: 

a. When the lower lake is at or near full pool conditions. 
b. When the low~f lake is at or near low pool conditions. 
c. When the lower lake pool is at a mid-range or "normal" conditions. 

If you have any questions or comments, please do not hesitate to call me at 803-898-4236. 

Sincerely, 

~Pl~~ 
Byron M Amick 
Environmental Engineer Associate 
Indus1rial Wastewater Permitting Section 
Water Facilities Permitting Division 

cc e-mail: Paul Wilkie Jr - Region 1, Anderson EQC Office 
,.,.A John Estridge, Duke/Oconee Station 
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COLUMBIA 
PO Box I 116 

IOI Research Drive (29203-9389) 
Columbia, SC 29202-1 I I 6 

(803) 254-4400 Fax (803) 771-6676 

• 
CHARLESTON 

16 Salt Pointe Parkway, Suite 200 
North Charleston, SC 29405-8419 

(843) 767-4602 Fax (843) 767-4723 

BP Barber 
Engineering • Experience • Excellence 

• 
www.bpbarber.com 

OFFICE LOCATIONS: 

CHARLOTTE 
l0430 Harris Oaks Blvd., Suite A 

Charlotte, NC 28269-751 I 
(704) 926-0981 Fax (704) 926-0982 

FLORENCE 
PO Box 6406 

1807 W. Evans Street, Suite C (29501-3334) 
Florence, SC 29502-6406 

(843) 665-9166 Fax (843) 665-9167 

GREENVILLE 
128 Millport Circle, Suite 100 

Greenville, SC 29607 
(864) 672-2000 Fax: (864) 672-2002 

SAVANNAH 
24 Drayton Street, Suite 800 
Savannah, GA 31401-2729 

(912) 651-9086 Fax (912) 651-9087 
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Please pr ,nt or type ,n -tne unsnaoeo areas 0t 11 y 
(fill-in .areas are spaced for elite type. i.e .• 1_2characters/inch). Form Approved. 0MB No. 2040-0086. 

FORM U .S . ENVIRONMENTAL PROTECTION AGENCY I. !=PA 1.0. NUMBER 

1 &EPA GENERAL IN.FORMATION . 
Consolidated Permirs Program 

GENERAL (Read th e " General Instructions " before ,tarting. ) 

II . POLLUTANT CHARACTERISTICS 

GENERAL ·INSTRUCTIONS 

a preprinted label has been provided, affix 
it in the designated space . Review the inform- . 
ation carefully; if any of it is incorrect, cross 
through it and enter the correct dai.a in the 
appropriate filf-in area below. Also, if any of 
the preprinted data is absent (the area to the 
left of the label space lists ·the information 
that should appear), please provide it in the 
proper fill-in area(s) below. If the label is 
complete ,ind correct, you need not complete 
Items I, 111, V, and VI (except Vl-8 which . 
must be completed .regardless) . Complete all 
items if no label has . been provided. Refer to 
the instructions for · detailed item descrip
tions and tor the legal authorizat ions under 
which this data is collected. · 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis follo~ing the question, Mark "X" in the box in the third column 
if the supplemental form is attached. If you answer "no" to ,each question, you need not submit any of these forms. You may answer '!no" if your activity · 
is excluded from permit requirements; see Section C of the instructions. See also, Section O of the instructions for definitions of bold-faced terms. 

SPECIFIC QUlaSTIONS 

A. Is this fac ility a publicly owned treatment works 
which _resu lts in a discharge to waters of the U.S.? 
(FORM 2A) 

Is t h, s a fac ili ty which cu rrently resu fts in disc arges 
to waters of the ·U.S. -other than those described in 

,.-ORM 
YES NO ATTA;CHEO 

16 17 II 

A or B above? (FIJRM 2C) 1---+--~-----i 

E. Does or wtll th is facilit y treat , 
hazardous wastes ' (FOAi/i 3) 

o you or w, you ,n1ect at t ,s ac1 ,ty any pro uce 
wate r or other f luids wh ich are brought to the surface 
ir, connect ion with convent ional o il or natural gas pro-
duction , inject fluids used for enhanced recovery of. 

l O 

o il or natura l ga·s. or inject flu ids for storage of liquid 
h drocarbons' {FORM 4) :· ·• 1--.,-,-+-,-,-+---,-,-~ 

I. Is this fac1 l1ty a proposed stationary .source wh,c IS 

one of the 28 industrial categories listed in the :i·n• 
structions and which will potentially emit J OO tons 
per year of any air poHutanl, regulated iinde(:the 
Clean A ir Act and 'may affect :or ·be located · iri .'an
·attainment area ?. fFORM 5) <~,; "."",;,.\.\;<:£;'·' •. ,i;,;,_;~::,,;,~'; .- •e--" ,,., · ;, 

Ill. NAME OF FACILITY 

] 0 

IV. FACILITY CONTACT 

" 
V. FACILITY MAILING ADDRESS 

" 
B . C I TY OR TOWN 

" 
VI. FACILITY LOCATION 

•. SPECIFIC QUESTIONS 

8. Does or will this facility (either existing or proposed) 
include a. concentrated animal feeding operation. ' or 
aquatic animal production facility which results_ in a 

. discharge to wate~ of the U.S.? (FORM 28) 
D. Is this a proposed facility other than those described 

in A or B pbove) which will result in a discharge to 
wate~ of the U.S.? (FORM 2D1 . 

F. Do you or will you inject at this facility industrial or 
municipal effluent below the lowermost stratum 'con
taining, within one quarter mile of the well bore, 
underground sources oidrinking water? {FORM 4) .:, . 

H. Do you or wil.l you inject at this facil (ty 'fluids for\pe~ 
cial processes ·sucn _·_as mining of sulfur by the Frasch 

MARK ' X ' 
FORM ·, 

YES NO ATTAC:l41!:0 

t9 2 1' " 

ZS 215 27 ' , 

lt 32 3l 

· process, ~ol.utfo.n .minJn'g of minerals, Jn siti.i' con\bus-: 
.".,' Jidn q_l ..{QS$,U -t':'el, _or;,r~c'?very of geoth~rm'.alenerg~? . 
:•,(FORA4J ]},;''.. •:-;..-r;: •· y , .. t :1r, ... fi:?~ '/ ....... ,-7-+--,-.---,-.--

J • . Is 'this· facility .a proposed stationary source which 1s. 
~(?T,,o~et oJ !h,ei 2~. (ndu_strial cat~gciries'J ~{t~d '1i_}~~he .; 

.-,fnstruct1onsCand which will potent1all.y emit 250 -tons·· 
· .. ,per year of a'ny, arr··p0!lutant regulated ~ncier"the,..Cleari' · 
'Mfr Atflar;i&' may .ette·fforbe locatec:t'ii:i' ar\'clmairimerit '·: 

... f:/8ri1.? 'lF08~M~5rff:.~i✓r~-:~-· -.; ·;t:>· . '•vt- li ;t:,~f4,,;f,~i~~/~jt-,-.,,..,,+--1--~~.,...... 

A . STREET , ROUTE NO . OR OTHER SPECIFIC IDENTIFIER 

.. 
B . COUNTY NAt,IE 

C . CITY OR TOWN 

... 
EPA Form 3510-1 (8-90) CONTINUE ON REVERSE 



fspec/J)·, Electric Services 

C , 'YH1RO 

(specif.I') 

VIII, OPERATOR INFORMATION 
8 . ·- I• the 'na_lTie lis'ted-bt 

l-;:,-~-r:==i"=lf='F'r'"'E=t'9FFF:"F.9:'9=F=i==t==f==f=!=F=F=~:::,:=i:=i;=F::p::=F:::,:=i:::::::::F=:t=+=i=:::::J:::::::i=:i=::;::=I -'. Item Viti-A iorsoili\t 

..... .:. • ..!_ =."'. === ..... =======--== .... ,,,.,_,,,,.. __________ ..... ____ .._ __ ................ ___ ............ _ ............... _ .................... ....,,_..;. .• -l i✓e;?~ · -:c.11f ff I 
. . c. SnAT',15 OF OPERATOR .(Enrer the apprv priall' /t'ru,, i/110 1/Je QIIS\\'CF box: if: _·Orli,•r", specif,\•.) . . -. , t>. PHONE {Ql'("Q code & _,,o.} e' '. ~ L' 

~-•• • l 

........... ;;,.,;.,;:;.,.;..;.;=...:.;;==:....---""'"'"""";,;;;J.------..... - ............ - ........... ---................................. _ .... ,_, .. •:-_,~E~:f ;~ ~::-:~tign,~if:\.rir"~~i~ 
F . CITV OR YOWN 

c lft~e-Jiicitity-,lo~ 

1-B_~·=S=e=n-=e=c1::a.....,...,......,...__._...._.__._.~,_.,~_...~__._..._._.__._""'-'.-_.;._tt-:1--:--L,,-+.t----'-:-;-,''::-'~:-i -~i; )~ }!:~5.''· 

_ - A . - NPOES (Discblirges to Surface Water) 

C T I ·e T 

9 N SC0000515 9 p 
II te n · II •• " 

,. 
·:- · ·_e-. -u 1c (Undergroimd lnjurion _of.Fluids) 

(! T I C 'T . ·I 

9 U .9 
·~ ,, 17 .. .. .. .. 

Nuclear fuel steam electric generation facility. 

XII.I. CERTtFICATION (see_insuuctions 

I certify Uf?d(Jr_ penalty of/aw_ th _ _ . _ .. _ .. _ . _ ·- .• _ _ _ _ . 
-attachments and that; "based on my inquiry of- tho"se_ persons _ fo'r_ .'obfa?.nirff/Jlj~ information 'c.oi,.taine.d· /. 
application, / ·believe that the info;mation is true, accurate and hat there t,,:e significant pena(til;?s for sub_mi 
fals(J information, including the possibility _of fine and imprisonm · · · 

A . NAME & OFFICIAL TITLE.(rype or print} C . OATE SIGNEO 

Scott L Batson, Vice President · 
· _ 1conee Nuclear Site· -

_ ,-MMENTS FOR ·OF_FICIAL USE ONLY 

_:.t\'.., . 
,•,·· •••,••· 0 ,, •. • •,:R • :" '• ,:, 

EPA Form 3510·1 (8-90) 



rm proved. 
rPA I.D. NUMBER(copy fl'Om Item 1 or l''orm 1) I 0MB No. 2040-0086. 

Pleeae print or type In the unshaded arees only . Approval expires 8-31-98. 

Fo Ap 

FORM U,S, ENVIRONMENTAL PROTECTION AGENCY 

2C &EPA APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER 
EXlfflNG MANUFACTURING, COMMERCIAL, MINING AND SILVICUL TURAL OPERATIONS 

NPDH Consolidattld Permits Program 

.OU ALL LOCATION 
outfall , li1t the latitude and longltudt of IU location to the nearest 15 seconds and the name of the receiving water. 

•N-u;;rJfR- ■ . LATITUDE C. LONGITUDE 

,. o■•• a. MtN. •· ■■c. lo DSG. .1 . ...... , • •• c • 
D . RECEIVING WATER (rUJme) 

II .. LL ENT TECHNOLOGIE 
A. Attach a line d.--lng showing the _.., flow through the fecility. Indicate 10urcet of intake water, operations contributing wastewater to the effluent, 

and trNtment uniu labeled to C;O,,-.,ohd ,to the more detailed dncr.iptions in Item B. Construct a water balance on the line drawing by showing awrage 
flowa betwNn intaic.t, operat1one, ·,.trNqt-,t :unltl, and outfall■• If a water balance cannot be determined (e.g., for cere.ln mining 11Ctl11/d#), provide a 
pictorial deecription of the natu,. end amount of any IOUrcas of water and any collection or treatment maasuntt. 

B. For each outfall, provide a dalcrlption of: (1) All operations contributing wastewater to the affluent, including procea wastewater, sanitary__._..,, 
cooling water, and storm watar n,noff; (2) The awraga flow contributed by each operation; and (31 The treatment receiwd by the -tawater. Continua 
on additional sti.u if nac8IUfV. 

I.OUT· I . OPUiATION(SI. CONTltl■UTING l"LOW 3, TREATMENT 
P'ALLN<a 

a, OP'ltltATION (!Mt} b, AVERAGE FLOW b, LIST CODES l"ROM 
(11,t) (lnclucu unit,) 8. DESCRIPTION TABLE :IC·I 

001 Non contact cooling water 2533 mgd Non contact cooling water (raw lake 4-A 

water with no additives) 

2-F 

.; · 

5-Q 

~\::~~~~ 119• ONLY r•ff-r .. -I .. ,. 

EPA Form 10-31 2C( 1-IO PAGE 1 OF 4 '-"'" ,INUI: UN ,.,....,5"'"5 



. 
T NUED FROM H FR 

C. Excapt for storm runoff, leek,, or 1Pill1, are any of the dillCheraa deecribed in Items II-A or B intermittent or 11110nel? 
0 v•• (complete the followln1 toble) 0 NO <•o to Section 111) 

3. FREQUENCY A. FLOW 

1. OUTFALL 
NUMBER 

(list} 

z. OPERATION(I/ 
CONTRIBUTING FLOW 

{li,t) 

a. l"LOW RATE b. TOTAL VOLUME 
• • DAYS b. MONTHS (in m1d) f•peclfy with units) 

'PEIi WKEK Pl:R YEAR ..,_ __ _;._...,::.;..:..---+-=~=-,"'--'_;.._;..~-t 
f•peclfy (1p•clfy 
011ero•eJ a11era1e) 

t . LONG T•flM I . MAXIMUM 
AV ... Ao• DAtLY 

t. I.ONG T•"M I . MAXtMUM 
AVCIIIAG• DAILY 

A. Does an effluent guideline limitation promulgated by EPA under Section 304 of the Clean Water Act apply to your facility? 
DYES (complete Item 111-B)' 0 NO (to to Section IV) 

B. Are the limitations in the applicable effluent guidallne expreaed In terms of production (or other mellSUre of open,tion)? 
· Ov1:s.(complete Item IH-C) ONO (10 to Section IV) 

c. DUii· 
ATION 

(in day•J 

C. If you ans-red .. yes .. to Item 111-B, list the quantity which represents an actual measurement of your level of production, expressed in the terms and units 
used in the applicable effluent guideline, and indicate the affected outfalls. 

·• QUANTITY ~■ It DAY b . UNIT& o~ M ■Aau"• 

IV.IMP 

C . O .. ■ltATtON, --•ODUCT• MAT■ fUAL• KTC . 

(1pec/fy) 

2. Al"l"ECTED 
OUTl"ALLS 

(liat outfall numbe,..) 

A. A~e you now required by any Federal, State or ·1oce1 authority to ~eet any implementation schedule for the construction, upgrading or operation of waste
water treatment equipment or practices or any other environmental prc:,grams which may affect the discharges described in this application? This includes, 
but is not limited to, permit conditions, administrative or enforcement orders, enforcement compliance schedule letters, stipulations, court orders, and grant 
or loen conditions. 0 VIES (cqmplete th• followln• table) ONO (10 to Item IV-BJ 

I, IDSNTll'ICATION OP' CONDITION, . I., Al'l'IE(;TIED OUTl'ALU 

ACIIIKSMKNT, KTC. • ... o. b.•-~ ... - DIHNA••;. J . BRIEF DllSCRIPTION OF PROJECT 

' ,a. OPTIONAL: You.may attach additional sheets ~1-t;,lnt ,~y additional water pollution control programs (or other environmental projects which may afhlct 
::, .,, ,your ~J.Y~.•I~.h""! un~ O!-,~ ir'f;;&n,'.,}~~te whether each program is now underway or planned, and indicate your actual or 
{' ~-~ ~!~,--~9.f' ~__ructio,n., . OMA'IIK:~~,~~~-•~1,0N 01' ADDITIONAL CONTROL PROGRAMS IS ATTACHED 

EPA Form 3510-2C (Rev. 2-15) PAGE 2 OF 4 CONTINUE ON PAGE 3 



EPA 1.0. NUM_BER(copy from Item l of Fonn l) 

CONTINUED FROM PAGE 2 

-A, a;·,. C: · '. ~ '11,struction, before proceeding - Complete one ■et of tables for each outfell - Annotate the outfall number in the space provided • 
. , NOTE: ·:Tables V-A. V-8, and V-C are included on ■eparate sheets numbered V-1 through V-9 • 

. U• the apace below to lilt any of the pollutants listed in Table 2c-3 of the instructions, which you know or have reason to believe is discharged or may be 
di■cha,ved from any outfall. For every pollutant you list, briefly describe the reasons you believe it to be present and report any analytical data in your 
poaeaion. 

I. POLLUTANT 2 . SOURCE I. POLLUTANT 2 . SOURCE 

VI. POTENTIAL DISCHARGES NOT COVERED BY ANALYSIS 
Is any pollutant listed in Item V-C a substance or a component of a substance which you currently use or manufacture as an intermediate or final product or 
byproduct? 

DYES (list all such pollutants below) ONo (go to Item VI-BJ 

EPA Form 3510-2C (8-90) 
PAGE 3 OF 4 CONTINUE ON REVERS! 



CONTINUED FROM THE FRONT 
VII, BIOLOGICAL TOXICITY TESTING DATA 

'. .. Do you hffl! ·anv .knowledge or raas~n to ball~ that any blologlcil.~;fijf~t/1:pt,:~!'O~l.~~<».<.li:ltv~~:~11~"; .. :;. .. rtf~ ~ f,-~lti:t,ii;!'llli ~on• . 
·receiving water in relation to your discharge within the last 3 yean? •'. · · ·· •.-,,,., .. · · · · •.·,•_. ,· .· · . .,_. • · · · : ',J·,,:··. · ,_ • · .. . ·. ·' .. , . .. 

. . . · ·- - . . -__ -•• ,• ··· ·-

~ YES (Identify the te,t{1) ond deacrlbe their purpo,u beiow} D NO (60."io Beo"tlon VIII) 

Toxicity testing is performed as required by Oconee Nuclear Station's current NPDES permit. The results are 
provided to South Carolina Department of Health and Environmental Control on monthly discharge monitoring 
reports. 

Toxicity testing has been performed by ETT Environmental, INC. 

Ill.CONTRACT ANALYSIS INFORMATION 

PO BOX 16414 
Greenville, SC 29606 
Phone 864-877-6942 

Were any of the. analyses reported in \tem V performed by a contract laboratory or consulting firm? 

anal,-ud by, each ,uch laborotory or firm below, 
□·No (110 to Section IX} 

• 

~YES (llat the name, addreu, and telephone numberof1 Md pollutant, 

_______ A ___ N_A_M_E-------,.------a-. A_D_D_R_E-SS------,----,,_,....-,.-,-,..=---n..-.r?\"rTnu;v:;:A.;71;,.;1.;'5a'AN-~A~I.-Y=z~E~o 

Duke Energy Anaylytical Laboratory 13339 Hagers Ferry Road 
Huntersville, NC SC Lab #99005 

Rogers & Calcott Laboratory; 426 Fairforest Way 
Greenville, SC 29606 SC Lab#23105 

General Engineering Laboratory; 2040 Savage Road 
Charleston, SC 29407 SC 10120001 and SC10120002 

Texidyne; Box 1646 Hwy 93 
Clemson, SC 29633 SC 39107 

IX. CERTIFICATIO 

704-875-5205 

864-252-1556 

843-556-8171 

864-639-6207 

See attached 
supplemental 
information. 

I csrtify undt1r penalty of lt1w that this document and 111/ attachmsnts ~rs prepared undsrmy direction or supt1rvision in accord,mct1 with a system designed to 
auur11 that qua/ifilldptJrsonne/prop11rly gather amJ evaluat11the inform11tionsubmittlld. 811S11don my inquiry of the person or p11rsons who manage the system or 
thos• psrsonsdirectlyr11sponsiblll forgathsring thslnform11tion, th11 informationsubmmlld Is. to th11best of myknowled!lfl and belief, true, accurate, 11nd compt,m,. 
I am awar11 that th11r11 ar11 significant psnaltieif for submitting falss information, including tha possibility of fine and imprisonment for knowing violations. 

A . NAME e. OFFICIAL TITL. E ( t ype o r pri nt) e . PHONE NO . (area co de &- no.) 

Scott L. Batson, Vice President Oconee Nuclear Site 864-873-3274 

. .. ·' C. SIGNATURE D . DATE SIGNED 

March 28, 2013 

EPA Form 3510•2C (8·90) PAGE 4 OF 4 



Please print or type in the unshaded areas only. 

FORM 

EPA ID Number (copy from Item 1 of Form 1) Form Approved. 0MB No. 2040-0086. 
Approval expires 5-31-92. 

2E &EPA Facilities Which Do Not Discharge Process Wastewater 
NPDES 

I. RECEIVING WATERS 

For this outfall, list the latitude and longitude, and name of the receiving water(s). 

Outfall 
Number (list) 

Deg 

Latitude 

Min Sec 

Longitude Receiving Water (name) 

Deg Min Sec 

001 3 4 47 49 82 53 49 Lake Keowee (Condenser Circulating Water ) 

II. DISCHARGE DATE (If a new discharger, the date you expect to begin discharging) 
No t Appli c able 

Ill. TYPE OF WASTE 

A. Check the box(es) indicating the general type(s) of wastes discharged. 

D Sanitary Wastes D Restaurant or Cafeteria Wastes IZl Noncontact Cooling Water 
Other Nonprocess 

D Wastewater (Identify) 

B. If any cooling water additives are used, list them here. Briefly describe their composition if this information is available. 

IV. EFFLUENT CHARACTERISTICS 

A. Existing Sources - Provide measurements for the parameters listed in the left-hand column below, unless waived by the permitting 
authority (see instructions) . 

• 

B. New Dischargers - Provide estimates for the parameters listed in the left-hand column below, unless waived by the permitting 
authority. Instead of the number of measurements taken , provide the source of estimated values (see instructions) . 

f------~--~--~~~----1 
(1) (2) (3) (or) (4) 

Maximum Average Daily 
Pollutant or Daily Value Value (last year) Number of 
Parameter (include units) (include units) Measurements Source of Estimate 

Taken (if new discharger) 
Mass Concentration Mass Concentration (last year) 

Biochemical Oxygen <51055 lbs <2 mg / L NA NA 1 NA Demand (BOD) 

Total Suspended Solids (TSS) <25527 lbs <l mg/L NA NA 1 NA 

Fecal Coliform (if believed present NA NA NA NA 0 NA or if sanitary waste is discharged) 

Total Residual Chlorine (if 
NA NA NA NA 0 NA chlorine is used) 

Oil and Grease <127637 lbs <5.00 mg/ L NA NA 1 NA 

*Chemical oxygen demand (COD) <51 0 54 7 lbs <20 mg / L NA NA 1 NA 

*Total organic carbon (TOC) 2 5 7 83 lbs 1 . 01 mg / L NA NA 1 NA 

Ammonia (as N) <2 553 lbs <0 . 1 0 mg / L NA NA 1 NA 

Discharge Flow 
Value 

30 5 9 MGD 2 5 33 MGD 36 5 NA 

pH (give range) 
Value 

6.3 s.u. 6.3 s.u. 1 NA 

Temperature (Winter) 36. 3 ' C 1 9. 7 ' C 1 83 NA • Temperature (Summer) 4 0. 3 ' C 2 8. 9 ' C 18 3 NA 

*If noncontact cooling water is discharged 

EPA Form 3510-2E (8-90) Page 1 of 2 



D Yes 

• 

Treatment listed is 'Discharge to Surface Water'. This is treatment code 4-A . 

• 
See supplemental information for description of this outfall. 

A. Name & Official Title 

Scott L. Batson, Oconee Site Vice President . : C. Signature 
') _, ,/ 

~ ' "'( 
EPA Form 3510-2E (8-90) 

0 No 

B. Phone No. (area code 
&no.) 
(864) 873-3274 

D. Date Signed 

03/28/2013 

Page2 of 2 



• • • PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report some or all of EPA 1.D. NUMBER (copyfrom Item 1 of Form 1) 

this information on separate sheets (use the same format) instead of completing these pages. EPA Facility Name: 

SEE INSTRUCTIONS SC000051 5 Oconee Nuclear Site 
OUTFALL NO. 

V . INTAKE AND EFFLUENT CHARACTERISTICS (continued from page 3 of Form 2-C) 002 

PART A - You must provide the results of at least one analysis for every pollutant in this table . Complete one table for each outfall. See instructions for additional details. 

2 . EFFLUENT 3. UNITS 4. INTAKE (optional) 

1. POLL UT ANT a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) (if available) d . NO. OF a. Concen- b. Mass b. NO. OF 

(1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

a. Biochemical Oxygen < 2 < 180.3 1 mg/I lb/Day < 2 < 42275.77 1 - -Demand (BOD) 

b. Chemical Oxygen < 20 < 1802.5 1 mg/I lb/Day < 20 < 422757.7 1 - -Demand (COD) 

c. Total Organic < 1 < 90.1 1 mg/I lb/Day < 1 < 21137.885 1 ,_ -Carbon (TOC) 

d. Total Suspended 7.4 666.9 4.0 59.6 14 mg/I lb/Day < 1 < 21 137.885 1 ,- -Solids (TSS) 

e. Ammonia (as N) < 0.10 < 9.0 1 mg/I lb/Day < 0.10 < 211 3.7885 1 ,_ -
. Flow VALUE VALUE VALUE VALUE 

10.8 1.8 366 MGD NIA 2533 366 

19. Temperature VALUE VALUE VALUE VALUE 

(winter) I 16.7 I I 1 DEGREES CELSIUS I 15.7 1 
h. Temperature VALUE VALUE VALUE VALUE 

(summer) I I I DEGREES CELSIUS I 1 

i. pH MINIMUM MAXIMUM MINIMUM MAXIMUM 

I 6.3 I 7.1 I I 52 STANDARD UNITS 
PART B - Mark "X" in column 2a for each pollutant you know or have reason to believe is present. Mark "X" in column 2b for each pollutant you believe to be absent. If you mark column 2a for any 

pollutant which is limited either directly or indirectly but expressly in an effluent limitations guideline, you must provide the results of at least one analysis for that pollutant. For other pollutants 

for which you mark column 2a, you must provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfa ll. See the instructions 

for additional details and requirements . 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG . VALUE a. LONG TERM AVG. VALUE 

(if available) a.pre- b.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass b. NO. OF 

sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 

a. Bromide X mg/I lb/Day - -(24959-67-9) 

b. Chlorine, X < 
1-

0.05 < 4.5 < 0.05 < 0.8 15 mg/I lb/Day -Total Residual 

c. Color X < 25.00 N/A NIA N/A 1 Std. Units N/A < 25.00 N/A 1 - -
d. Fecal X N/A N/A N/A Colonies N/A N/A - -Co1lform /100 ml 

e. Fluoride X < 0.10 < 9.0 1 mg/I lb/Day < 0.10 < 2113.7885 1 - -
(16984-48-8) 

. Nitrate- X 
1-

0.09 8.1 1 mg/I lb/Day - 0.03 634.13655 1 

Nitrite (as N) 

EPA Form 3510-2C (Rev. 2-85) PAGEV-1 CONTINUE ON PAGE V-2 



• • • EPAI.D . NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

ITEM V - B CONTIN UED FROM FRONT sr.nnnn,;1 !1 nn? f"lr"nF!F! IIJ 11r lo"r Sito 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UN I IS :,_ IN I AM: (optional' 
AND GAS NO. Believed a. MAXIMUM DAILY VALUE b . MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 
(if available) a .pre- b.ab- {if available) (if available) d. NO. OF a. Concen- b. Mass b . NO. OF 

sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 
g. Nitrogen, 

-~ T otal Organic X 
,_ 

0.10 9.0 1 mg/I lb/Day 0.10 < 2113.788E 1 ,_ -(as N) 
h. Oil anc 
Grease X '--Z- 5.00 < 450.6 < 5.00 < 75.1 4 mg/I lb/Day '""<"" 5.00 < 105689.42E 1 ·- ,_ 
i. Phosphorous 
(as P), Total X --z-,_ 0.01 < 0.9 1 mg/I lb/Day '--Z-· 0.01 < 21 1.3788E 1 ,_ 
(7723-1 4-0) 
J. KaaioacuvIry 
(1)Alpha, 
Total X ,--.,-

5.00 NIA NIA NIA 1 pCi/I NIA ·--;;- 5.00 N/A 1 ,- -
(2) Beta, 
Total X 1---.,-. 5.00 NIA N/A NIA 1 pCi/I NIA ~ 5.00 NIA 1 - ·-
(3) Radium, 
Total X - 1.03 NIA NIA NIA 1 pCi/I NIA ·- 1.30 NIA 1 - -
(4) Radium 
226, Total X ~ - 1.00 NIA NIA NIA 1 pCi/I NIA '"'<"" - 1.00 NIA 1 

k. Sulfate 

(as S04) X - 2.14 192.9 1 mg/I lb/Day - 1.58 33397.8582 1 - -( 14808-79-8) 
I. Sulfide 
(as S) X - mg/I lb/Day -- -
m. Sulfite 
(as S03) X -- - mg/I lb/Day -- -(1 4265-45-3) 
n. Surfactants 

X - mg/I lb/Day ·--::- 0.05 < 1056.8942: 1 - -
o. Aluminum 
Total X --.,- 0.05 < 4.5 1 - mg/I lb/Day '"'<"" - 0.05 < 1056.8942: 1 
7429-90-5) 

p. Barium 
!Total X --z- 0.01 < 0.9 1 - mg/I lb/Day --z-- 0.01 < 211 .3788E 1 
7440-39-3) 
~- Boron, 
Total X ~ 0.05 < 4.5 1 mg/I lb/Day '<"" 0.05 < 1056.8942E 1 - ,_ 
7440-42-8) 
Cobalt, 

Total X ~ 0.005 < 0.5 1 - mg/I lb/Day ;~ ,_ 0.005 < 105.68942, 1 
7440-48-4) 

s. Iron, Total 
7439-89-6) X - 0.69 62 .2 1 mg/I lb/Day 

,_ 
0.024 507.30924 1 - ,-

. Magnesium 

Total X - 0.91 82.0 1 mg/I lb/Day 
,_ 

0.60 12682.731 1 - ,_ 
(7439-95-4) 
u. Molybdenum 
Total X --z- 0.02 < 1.8 1 mg/I lb/Day ;~ 0.02 < 422.7577 1 
(7439-98-7) - ,_ 
. Manganese, -otal X 0.21 18.9 1 mg/I lb/Day ,---;:- 0.01 < 21 1.3788: 1 
7439-96-5) - ,_ 

N. Tin, Tota 
:7440-31-5) X --.:- 0.01 < 0.9 1 - mg/I lb/Day ,--.,- 0.01 < 211 .3788: 1 ,-

Titanium 
otal X --.:- 0.01 < 0.9 1 mg/I lb/Day ~ 0.01 < 211.3788: 1 

(7440-32-6) - ,-
EPA Form 3510-2C (Rev. 2-85) PAGE V-2 CONTINUE ON PAGE V-3 



• • • EPA I.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE 3 OF FORM 2-C SC0000515 002 Oconee Nuclear Site 
PART C - If you are a primary industry and this outfa ll contains process wastewater, refer to Table 2c-2 in the instructions to determine which of the GC/MS fractions you must test for. Mark "X" in 

column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides , and total phenols . If you are not required to mark column 2-a (secondary industries, 

nonprocess wastewater outfalls , and nonrequired GC/MS fractions) , mark "X" in column 2-b for each pollutant you know or have reason to believe is present. Mark "X" in column 2-c for each 

pollutant you believe is absent. If you mark column 2a for any pollutant, you must provide the results of at least one ana lysis for that pollutant. If you mark column 2b for any pollutant, you 

must provide the results of at least one analysis for that pollutant if you know or have reason to believe it will be discharged in concentrations of 10 ppb or greater. If you mark column 2b for 

acrolein , acrylonitrile, 2, 4 dinitrophenol , or 2-methyl-4, 6 dinitrophenol , you must provide the results of at least one analysis for each of these pollutants which you know or have reason to 

believe that you discharge in concentrations of 100 ppb or greater. Otherwise, for pollutants for which you mark column 2b, you must either submit at least one analysis or briefly describe the 

reasons the pollutant is expected to be discharged . Note that there are 7 pages to this part; please review each carefully . Complete one table (all 7 pages) for each outfall. See instructions 

for additional details and requirements . 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

METALS, CYANIDE, AND TOTAL PHENOLS 

1M. Antimony, X < 4 < 0.36 1 ug/1 lb/Day < 4 < 84.55 1 - ,_ 
[Total (7440-36-0) 

2M. Arsenic, Total X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 - -(7 440-38-2) 

3M. Beryllium, X < 1 < 0.09 1 ug/1 lb/Day < 1 < 21 .14 1 ·-Total (7440-41 -7) 

4M. Cadmium, X < 0.1 < 0.01 1 ug/1 lb/Day < 0.10 < 2.11 1 - -
Total (7440-43-9) 

SM. Chromium, X < 5 < 0.45 1 ug/1 lb/Day < 5.0 < 105.69 1 -Total (7440-47-3) 

6M. Copper, Total X < 0.005 < 0.45 1 mg/I lb/Day < 0.005 < 105.69 1 - · (7 440-50-8) 

7M. Lead. Total X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 - ·-(7439-92-1) 

SM. Mercury, Total X < 0.0005 < 0.00 1 ug/1 lb/Day < 0.0005 < 0.01 1 - -(7439-97-6) 

9M. Nickel, Total X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 -(7440-02-0) 

10M . Selenium , X < 5 < 0.45 1 ug/1 lb/Day < 5.0 < 105.69 1 - -
Total (7782-49-2) 

11M. Silver, Total X < 4 < 0.36 1 ug/1 lb/Day < 4.0 < 84.55 1 -
(7440-22-4) 

12M. Thallium, X < 0.0005 < 0.0 1 mg/I lb/Day < 0.0005 < 10.57 1 - -Total (7440-28-0) 

13M. Zinc, Total X < 0.010 < 0.90 1 - mg/I lb/Day < - 0.010 < 211.38 1 

(7440-66-6) 

14M. Cyanide, X < 0.010 < 0.90 1 mg/I lb/Day < 0.010 < 211 .38 1 - -Total (57-12-5) 

15M. Phenols, X < ,_ 0.005 < 0.5 1 mg/I lb/Day < 0.005 < 105.69 1 ,_ 
[Total 

DIOXIN 
2,3,7,8 Tetra DESCRIBE RESULTS 

hlorodibenzo P X 

Dioxin (1764-01-6) 
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• • • EPA 1.0. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

C ONTINUED FROM PAGE V-3 SC0000515 002 Oconee Nuclear Site 
1 . POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UNITS 5 . INTAKE (optional) 
AND GAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b . MAX IMUM 30 DAY VALUE c . LONG T ERM AVG. VALUE a. LO NG TERM AVG. VALUE 

if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES tration (1) Concentration (2) Mass ANALY SES 

GC/MS FRACTION - VOLATILE COMPOUNDS 

1V. Acrolein X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 -107-02-8) 

,v. Acrylonttrile X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 -(1 07-13-1 ) 

3V. Benzene X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -(71 -43-2) 

l4V. Bis (Chloro-

methyl) Ether X 
(542-88-1 ) 

SV. Bromoform X < 2 < 0.18 1 ugn lb/Day < 2 < 42.28 1 ,_ ,-
(75-25-2) 

~v. Carbon 

Tetrachloride X < 2 < 0.18 1 ug/1 lb/Day 
,_ 

2 < 42.28 1 < ,-
(56-23-5) 

7V. Chlorobenzene X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -(108-90-7) 

8V. Chlorodi-

bromomethane X < 2 < 0.18 1 ugn lb/Day 
,_ 

2 42.28 < < 1 ,-
(124-48-1) 

9V. Chloroethane X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
(75-00-3) 

1 OV. 2-Chloro-

ethylvinyl Ether X < 5 < 0.45 1 ugn lb/Day - 5 105.69 < < 1 -(110-75-8) 

11 V. Chloroform X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,_ ,-
(67-66-3) 

12V. Dichloro-

bromomethane X < 2 < 0.18 1 ug/1 lb/Day - 2 42.28 1 < < ,_ 
(75-27-4) 

13V. Dichloro-

ldifluoromethane X < 2 < 0.18 1 ugn lb/Day 
,~ 

2 < 42.28 1 < ,-
(75-71-8) 

14V. 1,1-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -ethane (75-34-3) 

15V. 1,2-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,-
ethane (107-06-2) 

16V. 1, 1-Dichloro- X < 2 < 0.18 1 ugn lb/Day < 2 < 42.28 1 ,_ 
ethylene (75-35-4) 

17V. 1,2-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,-
propane (78-87-5) 

18V. 1,3-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
propylene (542-75-6) 

19V. Ethylbenzene X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,-
(100-41-4) 

20V. Methyl X < 2 < 0.18 1 ugn lb/Day < 2 < 42.28 1 ,_ 
Bromide (74-83-9) 

21V. Methyl X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 
Chloride (74-87-3) 

,-
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• • • EPAI.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-4 SC0000515 002 Oconee Nuclear Site 

1. POLLUTANT 2. MARK"X" 3 . EFFLUENT 4 . UNITS 5 . INTAKE (optional) 

AND CAS NO. a.re- Believed a . MAXIMUM DAILY VALUE b. M AXIMUM 30 DAY VALUE c . LONG TERM AVG. VALUE a . LONG TERM AVG. VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d . NO. OF 

ed sent sent ( 1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - VOLATILE COMPOUNDS (continued) 

22V. Methylene X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -Chloride (75-09-2) 

23V. 1,1 ,2,2-Tetra-

lchloroethane X < 2 0.18 1 ug/1 lb/Day 
,_ 

2 42.28 < < < 1 ,_ -(79-34-5) 

24V. Tetrachloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 - < 42.28 1 

~thylene (127-18-4) 

25V. Toluene X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -(108-88-3) 

26V. 1,2-Trans-

X 2 0.18 1 ug/1 lb/Day 
,_ 

2 42 .28 1 Dichloroethylene < < < < -(156-60-5) 

27V. 1,1,1-Tri-

chloroethane X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -(71-55-6) 

28V. 1, 1,2-Tri-

chloroethane X < 2 < 0.18 1 ug/1 lb/Day 
1-

2 42.28 1 < < ,-
(79-00-5) 

29V. Trichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 -ethylene (79-01-6) 

30V. Trichloro-

fluoromethane X < 2 < 0.18 1 ug/1 lb/Day - 2 < < 42.28 1 ,_ 
(75-69-4) 

31V. Vinyl X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
Chloride (75-01-4) 

GC/MS FRACTION - ACID COMPOUNDS 

1A. 2-Chlorophenol X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,-
(95-57-8) 

2A. 2,4-Dichloro- X < 5 < 0.45 1 ugn lb/Day < 5 < 105.69 1 ,_ 
phenol (120-83-2) 

3A. 2,4-Dimethyl- X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,-
phenol (105-67-9) 

14A. 4,6-Dinitro-0- X < 5 < 0.45 1 ugn lb/Day < 5 < 105.69 1 -Cresci (534-52-1) 

SA. 2,4-Dinitro- X < 10 < 0.90 1 ug/1 lb/Day < 10 < 211 .38 1 ,_ ,-
phenol (51-28-5) 

6A. 2-Nitrophenol X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,_ 
(88-75-5) 

7 A. 4-Nitrophenol X < 10 < 0.90 1 ugn lb/Day < 
1-

10 < 211 .38 1 
(100-02-7) 

BA. P-Chloro-M- X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 
Cresci (59-50-7) 

9A Pentachloro- X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,-
phenol (87-86-5) 

10A. Phenol X < 5 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 -(108-95-2) 

11A. 2,4,6-Tri-

chlorophenol X 5 0.45 
f-

< < 1 ugn lb/Day < 5 < 105.69 1 
(88-06-2) 

,-
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• • • EPAI.D. N U MBER (copy from Item 1 of Form 1) O UTFALL NUMBER 

CONTINU ED FROM PAGE V-5 SC0000515 002 Oconee Nuclear Site 
1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UN ITS 5 . INT AKE (optional ) 

AND CAS NO. a.re- Believed a. MAX IMUM DAILY VALUE b . MAX IMUM 30 DAY V A LUE c . LONG TERM AVG . VALUE a. LONG TERM AVG . VALUE 

(if available) quir- b.pre- c.ab- (if ava il able) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALY SES !ration (1) Concentration (2) Mass ANALY SES 

GC/MS FRACTION - BASE NEUTRAL COMPO U NDS 

1 B. Acenaphthene X ug/1 lb/Day - -(83-32-9) 

28. Acenaphtylene X ug/1 lb/Day - -(208-96-8) 

38. Anthracene X 
1-

ug/1 lb/Day -(120-12-7) 

:.is. Benzidine X - ug/1 lb/Day -(92-87-5) 

58. Benzo (a) 

A nthracene X - ug/1 lb/Day -- -(56-55-3) 

68. Benzo (a) X ,_ ug/1 lb/Day 
1-

Pyrene (50-32-8) 

78 . 3,4-Benzo-

lfluoranthene X 
,_ 

ug/1 lb/Day 
1~ -,_ -(205-99-2) 

88. Benzo (ghi) X ug/1 lb/Day ,-
, __ 

Perylene (191-24-2) 

98. Benzo (k) 

Fluoranthene X 
,_ 

ug/1 lb/Day 
,_ 

,- ,_ 
(207-08-9) 

108. Bis (2-Chloro-

e thoxyl) Methane X 
,_ 

ug/1 lb/Day 
,_ 

,_ ,-
(111-91-1) 

11 B. Bis (2-Chloro-

ethyl) Ether X - ug/1 lb/Day 
,_ - ,_ 

(111-44-4) 

128.Bis (2-Chloroiso-

propyl) Ether X - ug/1 lb/Day 
,_ - ,_ , 

(108-60-1) 

138. Bis (2-Ethyl-

hexyl) Phthalate X - ug/1 lb/Day 
,_ 

- ,-
(1 17-81-7) 

148. 4-Bromo-

phenyl Phenyl X - ug/1 lb/Day 
,_ - ,_ 

Ether (101-55-3) 

158. Butyl Benzyl X - ug/1 lb/Day ,_ 
Phthalate (85-68-7) 

168. 2-Chloro-

naphthalene X - ug/1 lb/Day 
,_ - ,-

(91-58-7) 

178. 4-Chloro-

phenyl Phenyl X - ug/1 lb/Day 
,_ - ,_ 

Ether (7005-72-3) 

188. Chrysene X ug/1 lb/Day - ,-
(218-01-9) 

198. Dibenzo (a,h) 

Anthracene X - ug/1 lb/Day 
,_ 

- ,-
(53-70-3) 

208. 1,2-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 - -benzene (95-50-1) 

21 B. 1,3-Dichloro- X < 2 < 0.18 1 ug/1 lb/Day < 2 < 42.28 1 
benzene (541-73-1) 

,- -
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• • • EPAI.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-6 SC0000515 002 Oconee Nuclear Site 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG . VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 
22B. 1,4-Dichloro- X < 2 < 0.18 1 ug/I lb/Day < 2 < 42.28 1 - -benzene (106-46-7) 

238. 3,3-Dichloro-

benzidine X - ug/I lb/Day -- -(91-94-1 ) 

248. Diethyl ,_ 
Phthalate X - ug/I lb/Day ,_ ,-
(84-66-2) 

258. Dimethyl -X 1-
ug/I lb/Day Phthalate -1-

(131-1 1-3) 

268. Di-N-8utyl -X 
,_ 

ug/I lb/Day Phthalate ,_ -(84-74-2) 

278. 2,4-Dinitro- X ug/I lb/Day ,_ -oluene (121-14-2) 

288. 2,6-Dinitro- X ug/I lb/Day ,_ -oluene (606-20-2) 

298. Di-N-Octyl 

Phthalate X ,- -
ug/I lb/Day -,- - · (117-84-0) 

308. 1,2-Diphenyl-

hydrazine (as Azo- X - ug/I lb/Day -,_ -benzene) (122-66-7) 

31 B. Fluoranthene X ug/I lb/Day ,~ -(206-44-0) 

32B. Fluorene X ,_ . ug/I lb/Day -(86-73-7) 

338. Hexachloro- X .__.. ug/I lb/Day -benzene (1 18-74-1) 

348. Hexa-

chlorobutadiene X - ug/I lb/Day -,- -(87-68-3) 

35B. Hexachloro-

cyclopentadiene X - ug/I lb/Day -,- -(77-47-4) 

368 . Hexachloro- X ,- ug/I lb/Day -ethane (67-72-1) 

378 . lndeno 

(1 ,2,3-cd) Pyrene X 
,_ 

ug/I lb/Day 
~ 

,- -(193-39-5) 

38B. lsophorone X ,_ ug/I lb/Day -(78-59-1) 

398. Naphthalene X ,_ ug/I lb/Day -(91-20-3) 

'408 . Nitrobenzene X ug/I lb/Day ,_ -(98-95-3) 

1418. N-Nitro-

sodimethylamine X 
,_ 

ug/I lb/Day -,_ -(62-75-9) 

f428 . N-Nitrosodi- ,_ ,_ 
N-Propylamine X ug/I lb/Day 
(621-64-7) 

,- ,-
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• • • EPA I.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-7 SC0000515 002 Oconee Nuclear Site 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1} Concentration (2) Mass ANALYSES tration ( 1) Concentration (2) Mass ANALYSES 
GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 
438. N-Nitro- - -

sodiphenylamine X ug/1 lb/Day -(86-30-6) 

!448. Phenanthrene X ug/1 lb/Day -(85-01-8) 

1458. Pyrene X ugn lb/Day -(129-00--0) 

l468. 1,2,4-Tri-

lchlorobenzene X < 2 < 0.18 1 ug/1 lb/Day - 2 42.28 1 < < - · (120-82-1) 

GC/MS FRACTION - PESTICIDES 
1P. Aldrin X 
(309-00-2) 

2P. alpha-8HC X 
319-84-6) 

P. beta-BHC X 
315-85-7) 

P. gamma-8HC X 
58-89-9) 

SP. delta-8HC X 
(319-86-8) 

6P. Chlordane X 
(57-74-9) 

7P. 4,4'-DDT X 
(50-29-3) 

IP. 4,4'-DDE X 
72-55-9) 

P. 4,4'-DDD X 
72-54-8) 

1 OP. Oieldrin X 
60-57-1) 

11 P.alpha-Endosulfan X 
115-29-7) 

2P. beta-Endosulfan X 
115-29-7) 

3P. Endosulfan 

Sulfate X 
1031--07-8) 

4P. Endrin X 
72-20-8) 

15P. Endrin 

~ldehyde X 
7421-93-4) 

16P. Heptachlor X 
76-44-8) 
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• • • EPA 1.0. NUMBER (copyfrom Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-8 SC0000515 002 Oconee Nuclear Site 
1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional ) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG . VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent ( 1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 
GC/MS FRACTION - PESTICIDES (continued) 
17P. Heptachlor 
Epoxide X 
(1024-57-3) 

18P. PCB-1242 X 
(53469-21 -9) 

19P. PCB-1254 X 
(11097-69-1) 

20P. PCB-1221 X 

(11104-28-2) 

21P. PCB-1232 X 
(11141-16-5) 

22P. PCB-1248 X 
(12672-29-6) 

23P. PCB-1260 X 
(11096-82-5) 

24P. PCB-1016 X 
12674-11-2) 

25P. T oxaphene X 
8001-35-2) 

EPA Form 3510-2C (Rev. 2-85) PAGEV-9 



• • • PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report some or all of EPA I.D. NUMBER (copy from Item 1 ofForm 1) 

this information on separate sheets (use the same format) instead of completing these pages. EPA Facility Name: 

SEE INSTRUCTIONS SC0000515 Oconee Nuclear Site 
OUTFALL NO. 

V. INTAKE AND EFFLUENT CHARACTERISTICS (continued from page 3 of Form 2-C) 004 

PART A - You must provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additional details. 

2. EFFLUENT 3. UNITS 4 . INTAKE (optional ) 

1 . POLLUTANT a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG . VALUE a. LONG TERM AVG. VALUE 

(if available) (if available) d. NO. OF a. Concen- b. Mass b. NO. OF 

( 1) Concentration (2) Mass (1 ) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

a. Biochemical Oxygen < 2 < 90.1 1 mg/I lb/Day < 2 < 42275.77 1 -Demand (BDD) 

b. Chemical Oxygen < 20 < 901 .3 1 mgn lb/Day < 20 < 422757.7 1 

Demand (COD) 

c. Total Organic 3.61 162.7 1 mg/I lb/Day < 1 < 211 37.885 1 -Carbon (TOC) 

d. Total Suspended < 2.5 < 112.7 1 mg/I lb/Day < 1 < 21137.885 1 -
Solids (TSS) 

e. Ammonia (as N) < 0.05 < 2.3 1 mg/I lb/Day < 0.10 < 211 3.7885 1 

. Flow VALUE VALUE VALUE VALUE 

5.4 3.9 60 MGD N/A 2533 366 

19. Temperature VALUE VALUE VALUE VALUE 

(winter) I 28.6 I I 1 DEGREES CELSIUS I 15.7 1 

h. Temperature VALUE VALUE VALUE VALUE 

(summer) I I I DEGREES CELSIUS I 1 

i. pH MINIMUM MAXIMUM MINIMUM MAXIMUM 

I 6.6 I 7.1 I I 12 STANDARD UNITS 

PART B - Mark "X" in column 2a for each pollutant you know or have reason to believe is present. Mark "X" in column 2b for each pollutant you believe to be absent. If you mark column 2a for any 

pollutant which is limited either directly or indirectly but expressly in an effluent limitations guideline, you must provide the results of at least one analysis for that pollutant. For other pollutants 

for which you mark column 2a, you must provide quantitative data or an explanation of their presence in your discharge. Complete one table for each outfall . See the instructions 

for additional details and requirements. 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) a.pre- b.ab- (if available) (if available) d .NO. OF a. Concen- b. Mass b. NO. OF 

sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

a. Bromide X mg/I lb/Day -(24959-67-9) 

b. Chlorine, X mg/I lb/Day -Total Residual 

c. Color X NIA N/A N/A Std. Units N/A < 25.00 N/A 1 -
d. Fecal X N/A N/A N/A Colonies N/A N/A -Coliform /100 ml 

•· Fluoride X mg/I lb/Day < 0.10 < 2113.7885 1 -16984-48-8) 

. Nitrate- X < 0.10 < 4.5 1 mgn lb/Day ,_ 0.03 634.13655 1 

Nitrite (as N) 
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• • • EPA 1.0. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

ITEM V-B CONTINUED FROM FRONT ,;;;,- _11_11_11-,,:;1,:; ('\('\,I Or.on<><> N11rlo,:ar Site 
1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4 . UNITS 5. INTAKE rootional' 
AND CAS NO. Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 
(if available) a.pre• b.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass b. NO. OF 

sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 
g. Nitrogen, 
Total Organic X < 0.10 < 4.5 1 mg/I lb/Day " 0.10 - < 211 3.788e 1 
(as N) 
h. Oil anc 
Grease X ----;:-- 3.98 < 179.4 1 mg/I lb/Day " 5.00 < 105689.42e 1 -
i. Phosphorous 
(as P), Total X ~ 0.05 < 2.3 1 mg/I lb/Day --.,- 0.01 < 211 .3788e 1 -(7723-14-0) 
. r-<aa1oacuv1cy 

(1) Alpha, 
Total X < - 5.00 NIA N/A N/A 1 pCi/1 N/A ~ 5.00 NIA 1 -
(2) Beta, 
Total X < 5.00 N/A NIA N/A 1 pCi/1 N/A ~ 5.00 N/A 1 ,_ -
(3) Radium, 
Total X I~ 

1.00 N/A N/A N/A 1 pCi/1 N/A -- 1.30 N/A 1 ,_ -
(4) Radium 
226, Total X < 1.00 NIA N/A N/A 1 pCi/1 N/A ~ 1.00 N/A 1 ,_ -
k. Sulfate 
(as SO4) X 

,_ 
mg/I lb/Day - 1.58 33397.858~ 1 

(14808-79-8) 
I--' - · 

L Sulfide 
(as S) X mg/I lb/Day -- -
m. Sulfite 
(as SO3) X 

,_ 
mg/I lb/Day -

(14265-45-3) 
,- -

n. Surfactants 

X < 0.05 < 2.3 1 mg/I lb/Day ~ - 0.05 < 1056.8942e 1 - - · 
a. Aluminum 
Total X '""<"" 0.05 < 2.3 1 - mg/I lb/Day ~ - 0.05 < 1056.8942e 1 
(7429-90-5) 
p. Barium 
Total X 

,_ 
0.00456 0.2 1 mg/I lb/Day " 0.01 < 211.3788e 1 ·- -(7 440-39-3) 

q. Boron, -Total X 8.22 370.4 1 mg/I lb/Day = 0.05 < 1056.8942e 1 -(7440-42-8) 
r. Cobalt, 
Total X "'<"" 0.001 < 0.0 1 mg/I lb/Day ~ 0.005 < 105.68942e 1 - -(7440-48-4) 
s. Iron, Total 
(7439-89-6) X - 0.0309 1.4 1 mg/I lb/Day - 0.024 507.30924 1 - -
. Magnesium -Total X 0.524 23.6 1 mg/I lb/Day - 0.60 12682.731 1 - -(7439-95-4) 

u. Molybdenum 
Total X 1--z-, 0.0005 < 0.0 1 mg/I lb/Day 

,--.,-
0.02 < 422.7577 1 

(7439-98-7) 
,_ 

v. Manganese, 
Total X - 0.00866 0.4 1 mg/I lb/Day '<""' 0.01 < 211 .3788e 1 ,_ 
(7439-96-5) 
w. Tin, Tota 
(7440-31 -5) X '""<"" 0.005 < 0.2 1 mg/I lb/Day I~ 0 .01 < 211 .3788e 1 ,_ ,_ 
x. Titanium 
Total X '""<"" 0.010 < 0.5 ·1 mg/I lb/Day ~ 0.01 < 211 .3788e 1 
(7440-32-6) 

,_ ,_ 
EPA Fonn 3510-2C (Rev. 2-85) PAGE V-2 CONTINUE ON PAGE V-3 



• • • EPA 1. 0 . NUMBER (copyfrom Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE 3 OF FORM 2-C SC0000515 004 Oconee Nuclear Site 
PART C - If you are a primary industry and this outfall contains process wastewater, refer to Table 2c-2 in the instructions to determine which of the GC/MS fractions you must test for. Mark "X" in 

column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides, and total phenols. If you are not required to mark column 2-a (secondary industries, 

nonprocess wastewater outfalls , and nonrequired GC/MS fractions), mark "X" in column 2-b for each pollutant you know or have reason to believe is present. Mark "X" in column 2-c for each 

pollutant you believe is absent. If you mark column 2a for any pollutant, you must provide the results of at least one analysis for that pollutant. If you mark column 2b for any pollutant, you 

must provide the resu lts of at least one analysis for that pollutant if you know or have reason to believe it will be discharged in concentrations of 10 ppb or greater. If you mark column 2b for 

acrolein, acrylonitrile , 2, 4 dinitrophenol , or 2-methyl-4, 6 dinitrophenol , you must provide the results of at least one analysis for each of these pollutants which you know or have reason to 

believe that you discharge in concentrations of 100 ppb or greater. Otherwise, for pollutants for which you mark column 2b, you must either submit at least one analysis or briefly describe the 

reasons the pollutant is expected to be discharged . Note that there are 7 pages to this part; please review each carefully . Complete one table (all 7 pages) for each outfall. See instructions 
for additional details and requirements. 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES tration (1) Concentration (2) Mass ANALYSES 
METALS, CYANIDE, AND TOTAL PHENOLS 
1M. Antimony, X < 2 < 0 .09 1 ug/1 lb/Day < 4 < 84.55 1 

Total (7440-36-0) 

2M . Arsenic, Total X < 5 < 0 .23 1 ug/1 lb/Day < 5 < 105.69 1 -(7440-38-2) 

3M. Beryllium, X < 0.5 < 0.02 1 ugn lb/Day < - 1 < 21.14 1 

Total (7440-41 -7) 

14M. Cadmium, X < 0.1 < 0 .00 1 ug/1 lb/Day < 0.10 < 2.11 1 -tTotal (7440-43-9) 

SM. Chromium, X < 3 < 0 .14 1 ugn lb/Day < - 5.0 < 105.69 1 

r-otal (7440-47-3) 

~ M. Copper, Total X < 0.001 < 0 .05 1 mg/I lb/Day < 0.005 < 105.69 1 -(7440-50-8) 

7M. Lead, Total X < 2 < 0 .09 1 ug/1 lb/Day < 2 < 42.28 1 

(7439-92-1) 

BM . Mercury, Total X < 0.0005 < 0 .00 1 ug/1 lb/Day < 0.0005 < 0.01 1 -(7439-97-6) 

9M. Nickel, Total X < 2 < 0.09 1 ug/1 lb/Day < 5 < 105.69 1 -(7440-02-0) 

1 OM. Selenium, X < ,_ 5 < 0.23 1 ug/1 lb/Day < - 5.0 < 105.69 1 

Total (7782-49-2) 

11 M. Silver, Total X < 1 < 0.05 1 ug/1 lb/Day < 4.0 < 84.55 1 - -(7440-22-4) 

12M. Thallium, X < 0.0005 < 0.0 1 mg/I lb/Day < 0.0005 < 10.57 1 -Total (7440-28-0) 

13M. Zinc, Total X < 0.010 < 0.45 1 mgn lb/Day < 0.010 < 211.38 1 

(7440-66-6) 

14M. Cyanide, X < 0.005 < 0.23 1 mg/I lb/Day < 0.010 < 211 .38 1 -Tota l (57-12-5) 

15M. Phenols, X < 0.005 < 0.2 1 mg/I lb/Day < 0.005 < 105.69 1 -Total 

DIOXIN 

2,3,7,8 Tetra DESCRIBE RESULTS 
chlorodibenzo P X 

Dioxin (1764-01-6) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-3 CONTINUE ON PAGE V-4 



• • • EPA I. D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-3 SC0000515 004 Oconee Nuclear Site 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a . MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a . LONG TERM AVG. VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION -VOLATILE COMPOUNDS 
1 V. Acrolein X < 5 < 0.23 1 ug/1 lb/Day < 5 < 105.69 1 ,- ,_ 
(107-02-8) 

2V. Acrylonitrile X < 5 < 0 .23 1 ug/1 lb/Day < 5 < 105.69 1 ,- -(107-13-1) 

3V. Benzene X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42 .28 1 - ,-
(71-43-2) 

~V. Bis (Chloro-

methyl) Ether X 
(542-88-1 ) 

SV. Bromoform X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42.28 1 - ,_ 
(75-25-2) 

6V. Carbon - ug/1 lb/Day 
,_ 

2 42.28 1 Tetrachloride X < 1 < 0.05 1 < < - ,-
(56-23-5) 

7V. Chlorobenzene X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 - ,-
(108-90-7) 

av. Chlorodi- - ug/1 lb/Day 
,_ 

2 42.28 1 bromomethane X < 1 < 0.05 1 < < - ,_ 
(124-48-1) 

9V. Chloroethane X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 - ,-
(75-00-3) 

1 OV. 2-Chloro-

X - 5 < 0.23 1 ug/1 lb/Day 
,_ 

5 < 105.69 1 ethy1vinyl Ether < < - ,-
(110-75-8) 

11V. Chloroform X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42 .28 1 - ,_ 
(67-66-3) 

12V. Dichloro-

X - 1 0 .05 1 ug/1 lb/Day 
,_ 

2 42.28 1 bromomethane < < < < - ,-
(75-27-4) 

13V. Dichloro-

fdifluoromethane X - 1 0 .05 1 ug/1 lb/Day 
,_ 

2 42.28 1 < < < < - ,-
(75-71-8) 

14V. 1, 1-D ichloro- X < 1 < 0.05 1 - ug/1 lb/Day < 2 < 42 .28 1 ,-
ethane (75-34-3) 

15V. 1,2-Dichloro- X < - 1 < 0.05 1 ug/1 lb/Day < 2 < 42 .28 1 ,_ 
ethane (107-06-2) 

16V. 1, 1-Dichloro- X < 1 < 0 .05 1 - ug/1 lb/Day < ,- 2 < 42.28 1 

ethylene (75-35-4) 

17V. 1,2-Dichloro- X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42 .28 1 - ,_ 
propane (78-87-5) 

18V. 1,3-Dichloro- X < 2 < 0 .09 1 - ug/1 lb/Day < ,- 2 < 42.28 1 

propylene (542-75-6) 

19V. Ethylbenzene X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42.28 1 - ,_ 
(100-41-4) 

20V. Methyl X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42.28 1 - ,_ 
Bromide (74-83-9) 

21V. Methyl X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42.28 1 - ,_ 
Chloride (74-87-3) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-4 CONTINUE ON PAGE V-5 



• • • EPA 1.0. NUMBER (copyfrom Item 1 of Form 1) O UTFALL NUMBER 

CONTIN U ED FROM PAGE V-4 SC0000515 004 Oconee Nuclear Site 

1. POLLUTANT 2 . MARK "X" 3. EFF LUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a . MAXIMUM DAILY VALUE b . MAXIMUM 30 DAY VALUE c . LONG TERM AVG . VALUE a . LONG TERM AVG. VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass d . NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION -VOLATILE COMPOUNDS (continued) 

22V. Methylene X < 2 < 0.09 1 ug/1 lb/Day < 2 < 42.28 1 - -Chloride (75-09-2) 

23V. 1,1,2,2-Tetra- -chloroethane X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 ,- -(79-34-5) 

24V. Tetrachloro- X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 ,- -ethylene ( 127-18-4) 

25V. Toluene X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 ,_ -(108-88-3) 

26V. 1,2-Trans-

X 
,_ 

1 ug/1 lb/Day - 2 42 .28 1 Dichloroethylene < 1 < 0.05 < < ,_ -(156-60-5) 

27V.1 ,1,1-Tri- ,_ -chloroethane X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42 .28 1 ,_ -(71 -55-6) 

28V. 1,1,2-Tri- ,_ -X 1 0.05 1 ug/1 lb/Day 2 42.28 1 chloroethane < < < < 
1- -(79-00-5) 

29V. T richloro- X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 ,- -ethylene (79-01-6) 

30V. Trichloro-

if]uoromethane X 
,_ 

< ,- 1 < 0.05 1 ug/1 lb/Day -< - 2 < 42.28 1 
(75-69-4) 

31V. Vinyl X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 - -Chloride (75-01-4) 

GC/MS FRACTION - ACID COMPOUNDS 

1A. 2-Chlorophenol X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,- -(95-57-8) 

2A. 2,4-Dichloro- X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,_ -phenol (120-83-2) 

3A. 2,4-Dimethyl- X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,_ -phenol (105-67-9) 

l4A. 4,6-Dinitro-O- X < 10 < 0.45 1 - ug/1 lb/Day < - 5 < 105.69 1 
Cresci (534-52-1 ) 

SA. 2,4-Dinitro- X < 20 < 0.90 1 ug/1 lb/Day < 10 < 211.38 1 - -phenol (51-28-5) 

6A. 2-Nitrophenol X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 - -(88-75-5) 

7 A. 4-Nitrophenol X < 10 < 0.45 1 ug/1 lb/Day < 10 < 211 .38 1 - -(100-02-7) 

8A. P-Chloro-M- X < 
i--- · 10 < 0.45 1 ug/1 lb/Day < - 5 < 105.69 1 

Cresci (59-50-7) 

9A. Pentachloro- X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,_ -phenol (87-86-5) 

10A. Phenol X < 10 < 0.45 1 ug/1 lb/Day < 5 < 105.69 1 ,- -(108-95-2) 

11A. 2,4,6-Tri-

X 
,_ 

10 0.45 - 105.69 chlorophenol < < 1 ug/1 lb/Day < 5 < 1 ,- -(88-06-2) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-5 CONTINUE ON PAGE V-6 



• • • EPA I. D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-5 SC0000515 004 Oconee Nuclear Site 
1. POLL UT ANT 2. MARK"X" 3. EFFLU ENT 4. UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG . VALUE a. LONG TERM AVG . VALUE 
(if available) quir- b.pre- c.ab- (if available) (if avai lable) d. NO. OF a . Concen- b. Mass d. NO. OF 

ed sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - BASE NEUTRAL COMPOUNDS 
1 B. Acenaphthene X < 1 < 0.05 1 ug/1 lb/Day - -(83-32-9) 

2B. Acenaphtylene X < 1 < - 0 .05 1 ug/1 lb/Day -(208-96-8) 

3B. Anthracene X < 1 < - 0.05 1 ug/1 lb/Day -(120-12-7) 

48. Benzidine X ,_ ug/1 lb/Day -
(92-87-5) 

5B. Benzo (a) 

Anthracene X 
,_ 

< 1 < ,_ 0.05 1 ug/1 lb/Day --(56-55-3) 

6B. Benzo (a) X < 1 < 0.05 1 ug/1 lb/Day ,_ -Pyrene (50-32-8) 

78. 3,4-Benzo-

fluoranthene X -< 1 < 0 .05 1 ug/1 lb/Day -- -(205-99-2) 

BB. Benzo (ghi) X < 1 < 0.05 1 ug/1 lb/Day - -Perylene (191-24-2) 

9B. Benzo (k) -Fluoranthene X < 1 < 0.05 1 ug/1 lb/Day -- -
(207-08-9) 

1 OB. Bis (2-Chloro-

ethoxyl) Methane X - 10 < 0.45 ug/1 lb/Day -< 1 ,- -(111 -91-1) 

11 B. Bis (2-Chloro- ,_ 
ethyl) Ether X < 10 < 0.45 1 ug/1 lb/Day -,_ -(11 1-44-4) 

12B.Bis (2-Chloroiso- -propyl) Ether X < 10 < 0.45 1 ug/1 lb/Day -- -108-60-1) 

13B. Bis (2-Ethyl-

hexyl) Phthalate X 
~ 

< 10 < - 0.45 1 ug/1 lb/Day --11 7-81-7) 

14B. 4-Bromo-

phenyl Phenyl X - 10 0.45 -< < 1 ug/1 lb/Day - -ether (101 -55-3) 

5B. Butyl Benzyl X < 10 < 0.45 1 ug/1 lb/Day - -'hthalate (85-68-7) 

16B. 2-Chloro-

naphthalene X - 1 0 .05 -< < 1 ug/1 lb/Day - -(91-58-7) 

17B. 4-Chloro-

phenyl Phenyl X - 10 0.45 -< < 1 ug/1 lb/Day - ,_ 
Ether (7005-72-3) 

18B. Chrysene X < 1 < 0 .05 1 ug/1 lb/Day - ,-
218-01-9) 

19B. Dibenzo (a,h) 

iAnthracene X 
~ 

1 0.05 
1-

< < 1 ug/1 lb/Day - ,_ 
53-70-3) 

OB. 1,2-Dichloro- X < 1 < 0.05 1 ug/1 lb/Day < 2 < 42. 28 1 ,_ 1-
~ zene (95-50-1 ) 

. 1,3-Dichloro- X < 1 < 0 .05 1 ug/1 lb/Day < 2 < 42.28 1 
zene (541-73-1) 

,_ -
EPA Form 3510-2C (Rev. 2-85) PAGE V-6 CONTINUE ON PAGE V-7 



• • • EPA I.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-6 ~\;UUUUol o UU4 uconee Nuclear :site 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a . MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG . VALUE a . LONG TERM AVG. VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass d . NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - BASE/N EUTRAL COMPOUNDS (continued) 

22B. 1,4-Dichloro- X < ,- 1 < 0.05 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
benzene (106-46-7) 

23B. 3,3-Dichloro-

X < 10 < 0.45 1 ug/1 lb/Day 
,_ 

benzidine ,_ ,-
(91-94-1) 

24B. Diethyl ,_ 
X - 10 0.45 1 ug/1 lb/Day Phthalate < < ,-

(84-66-2) 

25B. Dimethyl - ,_ 
Phthalate X < 10 < 0.45 1 ug/1 lb/Day - ,-
(131-11-3) 

26B. Di-N-Butyl ,_ 
Phthalate X ~ 10 < 0.45 1 ug/1 lb/Day - ,-
(84-74-2) 

27B. 2,4-Dinitro- X < 10 < 0.45 1 ug/1 lb/Day ·- ,-
oluene (121-14-2) 

288. 2,6-Dinitro- X < ,- 10 < 0.45 1 ug/1 lb/Day 
, __ 

oluene (606-20-2) 

29B. Di-N-Octyl ,_ 
Phthalate X < 10 < 0.45 1 ug/1 lb/Day ,_ ,-
(117-84-0) 

30B. 1,2-Diphenyl- ,_ 
hydrazine (as Azo- X ug/1 lb/Day ,- ,- -
benzene) (122-66-7) 

31 8 . F1uoranthene X < 1 < 0.05 1 ug/1 lb/Day ,_ ,_ 
(206-44-0) 

328. Fluorene X < 1 < 0.05 1 ug/1 lb/Day ,_ ,_ 
(86-73-7) 

33B. Hexachloro- X < 10 < 0.45 1 ug/1 lb/Day ,_ ,_ 
benzene (118-74-1) 

34B. Hexa-

X < 10 < 0.45 1 ug/1 lb/Day 
,_ 

chlorobutadiene ,_ 
(87-68-3) 

358. Hexachloro-

cyclopentadiene X 
,_ 

ug/1 lb/Day -,_ -(77-47-4) 

36B. Hexachloro- X < 10 < 0.45 1 ug/1 lb/Day ,_ -~thane (67-72-1) 

37B. lndeno 

X < 1 0.05 1 ug/1 lb/Day -(1 ,2,3-cd) Pyrene < ,- ,__. 
(193-39-5) 

388. lsophorone X < 10 < 0.45 1 ug/1 lb/Day ,- ,-
(78-59-1) 

39B. Naphthalene X < 1 < 0.05 1 ug/1 lb/Day ,_ 1-
(91 -20-3) 

140B. Nitrobenzene X < 10 < 0.45 1 ug/1 lb/Day ,- -(98-95-3) 

41 B. N-Nitro-

sodimethylamine X ug/1 lb/Day -,_ -(62-75-9) 

142B. N-Nitrosodi-

N-Propylamine X < - 10 < 0.45 1 ug/1 lb/Day --(621-64-7) 
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• • • EPA 1.0. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-7 SC0000515 004 Oconee Nuclear Site 
1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c . LONG TERM AVG. VALUE a. LONG TERM AVG . VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 
GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 
143B. N-Nitro- - -X ugl l lb/Day sodiphenylamine - -(86-30-6) 

448. Phenanthrene X < 1 < 0.05 1 ug/1 lb/Day ,_ -(85-01-8) 

45B. Pyrene X < 1 < 0.05 1 ug/1 lb/Day ,_ -(129-00-0) 

146B. 1,2,4-Tri-

X I~ 1 0.05 1 ug/1 lb/Day - 2 42 .28 1 chlorobenzene < < < ,- -(120-82-1) 

GC/MS FRACTION - PESTICIDES 
1P. Aldrin X 
(309-00-2) 

2P. alpha-BHC X 
(319-84-6) 

3P. beta-BHC X 
(315-85-7) 

l4P. gamma-BHC X 
(58-89-9) 

5P. delta-BHC X 
(319-86-8) 

~P. Chlordane X 
(57-74-9) 

7P. 4,4'-DDT X 
(50-29-3) 

8P. 4,4'-DDE X 
(72-55-9) 

9P. 4,4'-DDD X 
(72-54-8) 

1 OP. Dieldrin X 
(60-57-1) 

11 P.alpha-Endosulfan X 
(115-29-7) 

12P. beta-Endosulfan X 
(115-29-7) 

13P. Endosulfan 

Sulfate X 
(1031-07-8) 

14P. Endrin X 
(72-20-8) 

15P. Endrin 

~ldehyde X 
(7421-93-4) 

16P. Heptachlor X 
(76-44-8) 
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• • • EPAI.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-8 SC0000515 004 Oconee Nuclear Site 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG . VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - PESTICIDES (continued) 
17P. Heptachlor 

Epoxide X 
(1024-57-3) 

18P. PCB-1242 X 
(53469-21-9) 

19P. PCB-1254 X 
(11097-69-1) 

20P. PCB-1221 X 
(11104-28-2) 

21P. PCB-1232 X 
(11141-16-5) 

22P. PCB-1248 X 
(12672-29-6) 

23P. PCB-1260 X 
(11096-82-5) 

24P. PCB-1 016 X 
(12674-11-2) 

25P. Toxaphene X 
(8001-35-2) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-9 



• • • PLEASE PRINT OR TYPE IN THE UNSHADED AREAS ONLY. You may report some or all of EPA I.D. NUMBER (copyfrom Item 1 of Form 1) 

this information on separate sheets (use the same format) instead of completing these pages. EPA Facility Name: 

SEE INSTRUCTIONS SC0000515 Oconee Nuclear Site 
OUTFALL NO. 

V. INTAKE AND EFFLUENT CHARACTERISTICS (continued from page 3 of Form 2-C) 006 

PART A - You must provide the results of at least one analysis for every pollutant in this table . Complete one table for each outfall . See instructions for additional details . 

2. EFFLUENT 3. UNITS 4. INTAKE (optional ) 

1. POLLUTANT a. MAXIMUM DAILY VALU E b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) (if available) d . NO. OF a. Concen- b. Mass b. NO. OF 

( 1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES tration (1) Concentration (2) Mass ANALYSES 

a. Biochemical Oxygen < 2 < 0.5 2 0.1 4 mg/I lb/Day < 2 < 42275.77 1 -Demand (BOD) 

b. Chemical Oxygen < 20 < 5.0 1 mg/I lb/Day < 20 < 422757.7 1 

Demand (COD) 

c. Total Organic 4.6 1.2 3.2 0.1 4 mg/I lb/Day < 1 < 211 37.885 1 -Carbon (TOC) 

d. Total Suspended < 1 < 0.3 1 mgn lb/Day < 1 < 21137.885 1 -Solids (TSS) 

e. Ammonia (as N) < 0.10 < 0.0 1 mg/I lb/Day < 
i-

0.10 < 2113.7885 1 

~-Flow VALUE VALUE VALUE VALUE 

0.03 0.003 21 MGD N/A 2533 366 

!l· Temperature VALUE VALUE VALUE VALUE 

(winter) I 19.6 I I 1 DEGREES CELSIUS I 15.7 1 

h. Temperature VALUE VALUE VALUE VALUE 

(summer) I I I DEGREES CELSIUS I 1 

i. pH MINIMUM MAX IMUM MINIMUM MAXIMUM 

I 6.5 I I I 1 STANDARD UNITS 

PART B - Mark "X" in column 2a for each pollutant you know or have reason to believe is present. Mark "X" in column 2b for each pollutant you believe to be absent. If you mark column 2a for any 

pollutant which is limited either directly or indirectly but expressly in an effluent limitations guideline , you must provide the results of at least one analysis for that pollutant. For other pollutants 

for which you mark column 2a, you must provide quantitative data or an explanation of thei r presence in your discharge. Complete one table for each outfall . See the instructions 

for additional details and requ irements. 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional ) 

AND CAS NO. Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALU E c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) a.pre- b.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass b. NO. OF 

sent sent ( 1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES tration ( 1) Concentration (2) Mass ANALYSES 

a. Bromide X mgn lb/Day 

(24959-87-9) 

b. Chlorine, X mg/I lb/Day 

Total Residual 

c. Color X 27.0 N/A N/A N/A Std. Units N/A < 25.00 NIA 1 

d. Fecal X < 2.00 N/A N/A N/A 1 Colonies N/A N/A -Coliform /100 ml 

. Fluoride X mg/I lb/Day < 0.10 < 2113.7885 1 -16984-48-8) 

. Nitrate- X 1.434 0.4 0.719 0.0 4 mgn lb/Day - 0.03 634.13655 1 

Nitrite (as N) 

EPA Fonm 3510-2C (Rev. 2-85) PAGEV-1 CONTINUE ON PAGE V-2 



• • • EPAI.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

ITEM V-B CONTINUED FROM FRONT sr.nnnni:;15 006 nr"n11>11> IIJ11rlo"'r Sitll> 
1 . POLLUTANT 2. MARK "X" 3 . EFFLUENT 4. UNITS 5 . INTAKE (optional' 
AND CAS NO. Believed a. MAXIMUM DAILY VALUE b . MAXIMUM 30 DAY VALUE c. LONG TERM AVG . VALUE a. LONG TERM AVG . VALUE 
(if available) a.pre- b.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass b . NO. OF 

sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 
g. Nitrogen, ,--.,-
!fatal Organic X 

,_ 
0.30 0.1 1 mg/I lb/Day 0.10 < 211 3.788: 1 ,-

(as N) 
h. Oil anc 
Grease X < 5.00 < 1.3 1 mg/I lb/Day '--;e- 5.00 < 105689.42: 1 ,-
i. Phosphorous ,-.,-
(as P), Total X - 0.025 0.0 1 mg/I lb/Day 0.01 < 21 1.3788: 1 
(7723-14-0) 1- ,-
u. Kaaioac11v1ty 
(1) Alpha, 

'""<-!fatal X ---.,- 5.00 N/A N/A N/A 1 pCi/I N/A 5.00 N/A 1 ,_ 
(2) Beta, ,-.,-
!Total X 9.09 N/A N/A NIA 1 pCi/I N/A ,_ 5.00 N/A 1 

(3) Radium, 
Total X ~ - 1.00 N/A N/A N/A 1 pCi/I N/A 

,_ ,_ 1.30 N/A 1 

(4) Radium 
226, Total X < 1.00 N/A N/A N/A 1 pCi/I N/A ,--.,-,_ 1.00 N/A 1 

k. Sulfate 
(as S04) X - 7.54 1.9 1 mg/I lb/Day 

,_ 
1.58 33397.858~ 1 ,_ 

(14808-79-8) 
I. Sulfide 
(as S) X -- mg/I lb/Day 

,_ ,_ 
m. Sulfite 
(as S03) X mg/I lb/Day 

,_ 
(14265-45-3) 

,_ ,-
n. Surfactants 

X '---z- 0.05 < 0.0 1 mg/I lb/Day I~ 0.05 < 1056.8942: 1 ,_ ,_ 
a. Aluminum 
Total X 

,_ 
0.49 0.1 1 mg/I lb/Day '---;,- 0.05 < 1056.8942: 1 ,_ 

(7429-90-5) 
p. Barium 
Total X 0.042 00 1 mg/I lb/Day ,-.,- 0.01 < 211 .3788: 1 
(7440-39-3) 

,-

q. Boron, ,_ 
Total X 0.068 0.0 1 mgn lb/Day ~ 0.05 < 1056.8942: 1 
(7 440-42-8) 

,-
r. Cobalt, 
Total X 1---.,- 0.005 < 0.0 1 mg/I lb/Day ,-.,- 0.005 < 105.68942: 1 
(7440-48-4) 

,_ ,_ 
s. Iron, Total ,_ 
(7439-89-6) X 

,_ 
0.34 0.1 1 mg/I lb/Day 0.024 507.30924 1 ,_ -

~- Magnesium 
i---, , Total X 

,_ 
4.90 1.2 1 mg/I lb/Day 0.60 12682.731 1 ,_ 

(7439-95-4) 
u. Molybdenum 
Total X < 0.01 < 0.0 1 mg/I lb/Day ~ 0.02 < 422.7577 1 
(7439-98-7) ,- ,_ 
v. Manganese, 
Total X 0.01 0.0 1 mg/I lb/Day ~ 0.01 < 211 .3788: 1 
(7 439-96-5) 

,-
IW. Tin, Tota 
(7440-31 -5) X < 0.01 < 0.0 1 mg/I lb/Day '-r 0.01 < 211.3788: 1 ,_ ,_ 
x. Titanium 
!Total X 

,_ 
0.012 0.0 1 mgn lb/Day ---.,- 0.01 < 211 .3788: 1 

(7440-32-6) - -
EPA Form 3510-2C (Rev. 2-85) PAGEV-2 CONTINUE ON PAGE V-3 



• • • EPA 1.0. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE 3 OF FORM 2-C SC0000515 006 Oconee Nuclear Site 
PART C - If you are a primary industry and this outfall contains process wastewater, refer to Table 2c-2 in the instructions to determine which of the GC/MS fractions you must test for. Mark "X" in 

column 2-a for all such GC/MS fractions that apply to your industry and for ALL toxic metals, cyanides , and total phenols . If you are not required to mark column 2-a (secondary industries, 

nonprocess wastewater outfalls , and nonrequired GC/MS fractions), mark "X" in column 2-b for each pollutant you know or have reason to believe is present. Mark "X" in column 2-c for each 

pollutant you believe is absent. If you mark column 2a for any pollutant, you must provide the results of at least one analysis for that pollutant. If you mark column 2b for any pollutant, you 

must provide the results of at least one analysis for that pollutant if you know or have reason to believe it will be discharged in concentrations of 10 ppb or greater. If you mark column 2b for 

acrolein , acrylonitrile, 2, 4 dinitrophenol , or 2-methyl-4, 6 dinitrophenol , you must provide the results of at least one analysis for each of these pollutants which you know or have reason to 

believe that you discharge in concentrations of 100 ppb or greater. Otherwise, for pollutants for which you mark column 2b, you must either submit at least one analysis or briefly describe the 

reasons the pollutant is expected to be discharged . Note that there are 7 pages to this part; please review each carefully. Complete one table (all 7 pages) for each outfall. See instructions 

for additional details and requirements . 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c . LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) qulr- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d . NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

METALS, CYANIDE, AND TOTAL PHENOLS 

1M. Antimony, X < 2 < 0.00 1 ug/I lb/Day < 4 < 84.55 1 ,- -!Total (7440-36-0) 

2M. Arsenic, Total X < 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 -(7440-38-2) 

3M. Beryllium, X < 1 < 0.00 1 ug/1 lb/Day < 1 < 21 .14 1 -Total (7440-41 -7) 

4M. Cadmium, X < 0.1 < 0.00 1 ug/1 lb/Day < 0.1 < 2.11 1 ,-
Total (7440-43-9) 

SM. Chromium, X < 5 < 0.00 1 ug/1 lb/Day < 5.0 < 105.69 1 ,- -Total (7440-47-3) 

6M. Copper. Total X 0.00312 0.00 0.00240 0.00 4 mg/I lb/Day < 0.005 < 105.69 1 ,_ 
(7440-50-6) 

7M. Lead, Total X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 ,- ,_ 
(7439-92-1) 

SM. Mercury, Total X 0.00327 ,_ 0.00 1 ug/1 lb/Day < 
I--' 

0.0005 < 0.01 1 

(7439-97-6) 

9M. Nickel, Total X < 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 ,_ 
(7440-02-0) 

1 OM. Selenium, X < 1 < 0.00 4 ug/1 lb/Day < 5.0 < 105.69 1 - ,-
Total (7782-49-2) 

11 M. Silver, Total X < 2 < 0.00 1 ug/1 lb/Day < 4.0 < 84.55 1 -(7440-22-4) 

12M. Thallium. X < 0.0005 < 0.0 1 mg/I lb/Day < 0.0005 < 10.57 1 
Total (7440-28-0) 

13M. Zinc, Total X 0.0355 0.01 0.0125 0.00 4 mg/I lb/Day < - 0.010 < 211 .38 1 

(7440-66-6) 

14M. Cyanide, X 0.01 2 0.00 1 mg/I lb/Day < 0.010 < 211 .38 1 ,_ -rTotal (57-12-5) 

15M. Phenols, X < 0.005 < 0.0 1 - mg/I lb/Day < - 0.005 < 105.69 1 

Total 

DIOXIN 

2,3,7,8 Tetra DESCRIBE RESULTS 

~~~::~ibenzo P 
X 

(1764-01-6) 

EPA Form 3510-2C (Rev. 2-65) PAGEV-3 CONTINUE ON PAGE V-4 



• • • EPA I.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-3 SC0000515 006 Oconee Nuclear Site 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 

AND GAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a . LONG TERM AVG. VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES tration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - VOLATILE COMPOUNDS 
1V. Acrolein X < 5 < 0 .00 1 ug/1 lb/Day < 5 < 105.69 1 -(107-02-8) 

2V. Acrylonitrile X < 5 < 0.00 1 ugn lb/Day < 5 < 105.69 1 ,-
(107-13-1) 

3V. Benzene X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 ,-
(71-43-2) 

4V. Bis (Chloro-

methyl) Ether X 
(542-88-1) 

SV. Bromoform X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
(75-25-2) 

6V. Carbon 

X < 2 0 .00 1 ug/1 lb/Day 
,_ 

2 42.28 1 Tetrachloride < < < ,_ 
(56-23-5) 

7V. Chlorobenzene X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
(108-90-7) 

8V. Chlorodi-

bromomethane X < 2 < 0 .00 1 ug/1 lb/Day 
,_ 

2 < 42.28 1 < - ,_ 
(124-48-1) 

19V. Chloroethane X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
(75-00-3) 

1 0V. 2-Chloro-

~thylvinyl Ether X < 5 < 0.00 1 ugn lb/Day 
,_ 

5 < 105.69 1 < ,_ 
(110-75-8) 

11V. Chloroform X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 -(67-66-3) 

12V. Dichiaro- -bromomethane X < 2 < 0 .00 1 ug/1 lb/Day 2 42.28 1 < < ,_ 
75-27-4) 

3V. Dichiaro-

difluoromethane X < 2 < 0.00 1 ug/1 lb/Day - 2 42.28 1 < < -75-71-8) 

14V. 1,1-Dichloro- X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
ethane (75-34-3) 

15V. 1,2-Dichloro- X < 2 < 0.00 1 ugn lb/Day < - 2 < 42.28 1 

ethane (107-06-2) 

16V. 1,1-Dichloro- X < 2 < 0 .00 1 ug/1 lb/Day < - 2 < 42.28 1 

ethylene (75-35-4) 

17V. 1,2-Dichloro- X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 -propane (78-87-5) 

1 av. 1,3-Dichloro- X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 -propylene (542-75-6) 

19V. Ethylbenzene X < 2 < 0 .00 1 ug/1 lb/Day < ·- 2 < 42 .28 1 
100-41-4) 

20V. Methyl X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 ,-
Bromide (7 4-83-9) 

21V. Methyl X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 
Chloride (74-87-3) 

,_ 

EPA Form 3510-2C (Rev. 2-85) PAGE V-4 CONTINUE ON PAGE V-5 



• • • EPAI.D. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-4 SC0000515 006 Oconee Nuclear Site 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional ) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION· VOLATILE COMPOUNDS (continued) 
22V. Methylene X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 

t- -Chloride (75-09-2) 

23V. 1,1,2,2-Tetra-

X - 2 0.00 1 ug/1 lb/Day - 2 < 42.28 1 chloroethane < < < - -(79-34-5) 

24V. Tetrachloro- X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ 
!ethylene (127-18-4) 

25V. Toluene X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 - -(108-88-3) 

26V. 1,2-Trans-

X 
,_ 

2 0.00 1 ug/1 lb/Day 
,_ 

2 < 42 .28 1 Dichloroethylene < < < ,_ ,_ 
(156-60-5) 

27V. 1,1,1-Tri-

X 2 000 1 ug/1 lb/Day 
,_ 

2 42.28 1 chloroethane < < < < ,-
(71 -55-6) 

28V. 1, 1,2-Tri-

chloroethane X 
,_ 

< ,_ 2 < 0.00 1 ug/1 lb/Day - 2 42.28 1 < < ,_ 
(79-00-5) 

29V. Trichloro- X < 2 < 0 .00 1 ug/1 lb/Day < 2 < 42.28 1 ,- ,_ . 
ethylene (79-01 -6) 

30V. Trichloro-

fluoromethane X 
,_ 

2 0.00 1 ug/1 lb/Day 
,_ 

2 < 42.28 1 < < < ,-
(75-69-4) 

31 V. Vinyl X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42 .28 1 ,- ,-
Chloride (75-01-4) 

GC/MS FRACTION · ACID COMPOUNDS 
1A. 2-Chlorophenol X < 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 ,_ ,-
(95-57-8) 

2A. 2,4-Dichloro- X < 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 ,_ ,_ 
phenol (120-83-2) 

3A. 2,4-Dimethyl- X < 5 < 0 .00 1 ug/1 lb/Day < 5 < 105.69 1 ,- t-
phenol (105-67-9) 

14A 4,6-Dinitro-O- X < 5 < 0 .00 1 ug/1 lb/Day < 5 < 105.69 1 ,_ -Cresol (534-52-1 ) 

5A. 2,4-Dinitro- X < 5 < 0 .00 1 ug/1 lb/Day < 10 < 211 .38 1 ,_ -phenol (51 -28-5) 

~A. 2-Nitrophenol X < 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 -(88-75-5) 

7 A 4-Nitrophenol X < 10 < 0.00 1 ug/1 lb/Day < 10 < 21 1.38 1 ,_ -(100-02-7) 

BA. P-Chloro-M- X < ,_ 5 < 0.00 1 ug/1 lb/Day < 5 < 105.69 1 -resol (59-50-7) 

lA. Pentachloro- X < 5 < 0 .00 1 ug/1 lb/Day < 5 < 105.69 1 ,- -phenol (87-86-5) 

10A. Phenol X < 5 < 0 .00 1 ug/1 lb/Day < 5 < 105.69 1 ,- ,-
108-95-2) 

11A. 2,4,6-Tri- ,_ -X 5 0.00 1 ug/1 lb/Day 5 105.69 1 hlorophenol < < < < ·- -88-06-2) 

EPA Fom, 3510-2C (Rev. 2-85) PAGE V-5 CONTINUE ON PAGE V-6 



• • • EPAI.D. NUMBER (copyfrom Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-5 SC0000515 006 Oconee Nuclear Site 
1 . POLLUTANT 2. MARK"X" 3. EFFLUENT 4. UNITS 5 . INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b . MAXIMUM 30 DAY VALUE c . LONG TERM AVG . VALUE a. LONG TERM AVG . VALUE 

{if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - BASE NEUTRAL COMPOUNDS 

1 B. Acenaphthene X - ug/1 lb/Day ,_ 
(83-32-9) 

2B. Acenaphtylene X ,- ug/1 lb/Day ,_ 
(208-96-8) 

38. Anthracene X - ug/1 lb/Day ,_ 
(120-12-7) 

f4B. Benzidine X - · ug/1 lb/Day -(92-87-5) 

5B. Benzo (a) -f",nthracene X ug/1 lb/Day 
,_ 

,_ ,_ 
(56-55-3) 

~B. Benzo (a) X ,_ ug/1 lb/Day -Pyrene (50-32-8) 

7B. 3,4-Benzo-
·-

fluoranthene X - ug/1 lb/Day ·-·-(205-99-2) 

8B. Benzo (ghi) X - ug/1 lb/Day ,_ 
Perylene (191 -24-2) 

9B. Benzo (k) 

Fluoranthene X ug/1 lb/Day 
,_ 
,_ 

(207-08-9) 

10B. Bis (2-Chloro-

ethoxyl) Methane X - ug/1 lb/Day 

, __ 
- -(111-91-1) 

11 B. Bis (2-Chloro- -ethyl) Ether X ug/1 lb/Day 
,_ 

- ,_ 
(111-44-4) 

12B.Bis (2-Chloroiso- -propyl) Ether X - ug/1 lb/Day --(108-60-1) 

13B. Bis (2-Ethyl-

hexyl) Phthalate X - ug/1 lb/Day - --- -(117-81-7) 

14B. 4-Bromo- -phenyl Phenyl X ug/1 lb/Day 
~ ·-Ether (101-55-3) 

15B. Butyl Benzyl X ug/1 lb/Day - - -Phthalate (85-68-7) 

16B. 2-Chloro- - ,_ 
X naphthalene ug/1 lb/Day ,_ 

(91-58-7) 

17B. 4-Chloro-

phenyl Phenyl X ug/1 lb/Day 
,_ 

,_ - -Ether (7005-72-3) 

18B. Chrysene X ,_ ug/1 lb/Day -(21 8-01 -9) 

19B. Dibenzo (a,h) 

IAnthracene X 
,_ 

ug/1 lb/Day -,_ -(53-70-3) 

20B. 1 ,2-Dichloro- X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 ,_ -benzene (95-50-1) 

218. 1,3-Dichloro- X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 - -benzene (541-73-1) 

EPA Form 3510-2C (Rev. 2-85) PAGEV-6 CONTINUE ON PAGE V-7 



• • • EPA LD. NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-6 ::;1,.;uuuuo10 UUti uconee Nuc1ear :me 

1. POLLUTANT 2. MARK "X" 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 
AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 
(if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a . Concen- b . Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass (1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALYSES !ration (1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 
228. 1 ,4-Dichloro- X < 2 < 0.00 1 ug/1 lb/Day < 2 < 42.28 1 - -benzene (106-46-7) 

238. 3,3-Dichloro- -X ·- ug/1 lb/Day benzidine ,- -(91-94-1 ) 

248 . Diethyl -Phthalate X 
,_ 

ug/1 lb/Day ,- -
(84-66-2) 

258. Dimethyl 

Phthalate X 
,_ 
- ug/1 lb/Day -·-(131-11-3) 

268 . Di-N-8utyl 

Phthalate X -- ug/1 lb/Day ·-,_ 
(84-74-2) 

278. 2,4-Dinitro- X - ug/1 lb/Day ,_ 
oluene (121-14-2) 

288 . 2,6-0 initro- X - ug/1 lb/Day ,_ 
oluene (606-20-2) 

298 . Di-N-Octyl -X ug/1 lb/Day 
,_ 

Phtha1ate - ,_ 
(117-84-0) 

308. 1,2-Diphenyl-

hydrazine (as Azo- X - ug/1 lb/Day 
,_ 

- ,_ 
benzene) (122-66-7) 

31 B. Fluoranthene X ug/1 lb/Day - ,_ 
(206-44-0) 

328. Fluorene X ug/1 lb/Day - ,_ 
86-73-7) 

338 . Hexachloro- X ug/1 lb/Day - ,_ 
benzene (118-74-1) 

348. Hexa-

chlorobutadiene X - ug/1 lb/Day 
,_ 

- ,-
(87-68-3) 

358 . Hexachloro-

ientadiene X - ug/1 lb/Day 
,_ 

- ,-
7-4) 

Hexachloro- X ug/1 lb/Day - ,-
ethane (67-72-1) 

378 . lndeno 

(1 ,2,3-cd) Pyrene X 
~ 

ug/1 lb/Day 
,_ 

- 1- ·· 
193-39-5) 

388 . lsophorone X ug/1 lb/Day - ,-
78-59-1) 

398. Naphthalene X - ug/1 lb/Day ,-
91-20-3) 

B. Nitrobenzene X ug/1 lb/Day - ,_ 
-95-3) 

3. N-Nitro-

jimethylamine X - ug/1 lb/Day 
,_ 

- ,_ 
62-75-9) 

2B. N-Nitrosodi- - -lol-Propylamine X ug/1 lb/Day - -621-64-7) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-7 CONTINUE ON PAGE V-8 



• • • EPA I.D. N U M B ER (copy from Item 1 of Form 1) O UTFALL NUMBER 

CONTINUED FROM PAGE V -7 SC0000515 006 Oconee Nuclear Site 
1. POLLUTANT 2. MARK"X" 3. EFFLU E NT 4. U N IT S 5. INTAKE (optional ) 

AND GAS NO. a.re- Believed a . MAXIMUM DAILY VA LUE b . MAXIMUM 30 DAY VALUE c. LONG TER M AVG. VALUE a. LONG TERM AVG . VALUE 

if available) quir- b.pre- c.ab- (if available) (if available) d . NO. OF a. Concen- b. Mass d . NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass ( 1) Concentration (2) Mass ANALY SES !ration (1 ) Concentration (2) Mass ANALY S ES 

GC/M S FRACTION - BA SE/ NEUTRAL COMPO UNDS (continued) 

438. N-Nitro- - -X lb/Day sodiphenylamine ug/1 ,- -186-30-6) 

1448. Phenanthrene X - ug/1 lb/Day -(85-01-8) 

458. Pyrene X ug/1 lb/Day - -(129-00-0) 

!468. 1,2,4-Tri-

X - 2 0.00 ug/1 lb/Day - 2 chlorobenzene < < 1 < < 42.28 1 ·- ,_ 
(120-82-1) 

GC/MS FRACTION - PESTICIDES 

1P. Aldrin X 
(309-00-2) 

' · alpha-8HC X 
19-84-6) 

P. beta-8HC X 
15-85-7) 

P gamma-BHC X 
8-89-9) 

P delta-8HC X 
19-86-8) 

6P. Chlordane X 
(57-74-9) 

7P. 4,4'-DDT X 
50-29-3) 

l;, 4,4'-DDE X 
2-55-9) 

l P. 4,4'-DDD X 
72-54-8) 

10P. Dieldrin X 
60-57-1) 

11 P.alpha-Endosulfan X 
115-29-7) 

12P. beta-Endosulfan X 
(115-29-7) 

13P. Endosulfan 

Sulfate X 
(1031 -07-8) 

14P. Endrin X 
72-20-8) 

SP. Endrin 

ldehyde X 
7421-93-4) 

6P. Heptachlor X 
76-44-8) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-8 CONTINUE ON PAGE V-9 



• • • EPA 1. 0 . NUMBER (copy from Item 1 of Form 1) OUTFALL NUMBER 

CONTINUED FROM PAGE V-8 SC0000515 006 Oconee Nuclear Site 

1. POLLUTANT 2. MARK"X" 3. EFFLUENT 4 . UNITS 5. INTAKE (optional) 

AND CAS NO. a.re- Believed a. MAXIMUM DAILY VALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. VALUE 

if available) quir- b.pre- c.ab- (if available) (if available) d. NO. OF a. Concen- b. Mass d. NO. OF 

ed sent sent (1) Concentration (2) Mass ( 1) Concentration (2) Mass (1) Concentration (2) Mass ANALYSES tration ( 1) Concentration (2) Mass ANALYSES 

GC/MS FRACTION - PESTICIDES (continued) 
17P. Heptachlor 

Epoxide X 
(1024-57-3) 

18P. PCB-1242 X 
(53469-21-9) 

19P. PCB-1254 X 
(11097-69-1) 

20P. PCB-1221 X 
( 11104-28-2) 

21P. PCB-1232 X 
(11141-16-5) 

22P. PCB-1248 X 
(12672-29-6) 

23P. PCB-1260 X 
(11096-82-5) 

24P. PCB-1016 X 
12674-11-2) 

25P. Toxaphene X 
8001-35-2) 

EPA Form 3510-2C (Rev. 2-85) PAGE V-9 
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EPA /DNumber(copyfromltem 1 of Form 1) 

007 Keowee River below Keowee Hydro 

II. DISCHARGE DATE (If a new discharger, the date you expect to begin discharging) 

;11i~m;ee~o'f;1i11Yi.sie,jgtt;iii1~@j! 
A. Check the box(es) indicating the general type(s) of wastes discharged. 

D Sanitary Wastes D Restaurant or Cafeteria Wastes D Noncontacf Cooling Water 
Other Nonprocess 

0 Wastewater (Identify) 

B. If any cooling water additives are used, list them here. Briefly describe their composition if this information is available. 
No cooling water additives are used . 

<67 lbs <l mg/L NA NA 1 

NA NA NA NA 0 

NA NA NA NA 0 

<334 lbs <5.00 mg/L NA NA 1 

<1335 lbs <20 mg/L NA NA 1 

<67 lbs <l mg/L NA NA 1 

<7 lbs <0.10 mg/L NA NA 1 

8 MGD 8 MGD * See VII. 

6.5 s.u. 6.5 s.u . 1 

20 . 4 ·c 18 . 5 •c 183 

32.4,c 26 . 9 ·c 183 

EPA Form 3510-2E (8-90) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Page 1 of 2 
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D Yes 0 No 

Treatment listed is 'Discharge to Surface Wate·r•. This is treatment code 4-A . 

See supplemental information for description of this outfall . 

A. Name & Official Title 

Scott L. Batson, Oconee Site Vice President 

C. Signature 

EPA Form 3510-2E (8-90) 

B. Phone No. (area code 
& no.) 
(B64) B73-3274 

D. Date Signed 

03/28/2013 

Page 2 of2 
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C. Earl Hunter, Commissioner 

Promoting rmd pmtecti11g th 1: health of th1: public and tht mvironmmt 

CERTIFIED MAIL/RETURN RECEIPT REQUESTED 
June 01, 2011 

JOHN T ESTRIDGE 
DUKE ENERGY CAROLINAS LLC OCONEE NUCLEAR 
7800 ROCHESTER HWY 
SENECA, SC 29672-0752 

Re: Department Decision 
DUKE ENERGY/OCONEE NUCLEAR 
NPDES Permit# SC0000515 
Oconee County 

Dear Mr. Estridge: 

Enclosed is the modified National Pollutant Discharge Elimination system (NPDES) Permit for the 
above referenced facility. The modifications to the permit are as follows: 

1 An acute toxicity limit with the Acute Toxicity Concentration (ATC) at 
100% has been added to the permit. 

2 The Chronic Toxicity Concentration (CTC) has been changed from 12% 
to 19.4% . 

3 References to internal outfall 003, which was removed from the permit 
December 1, 2010, have been removed. 

Please note the modification effective date on the permit. The issuance of this-permit modification by 
the S.C. Department of Health and Environmental Control (Department) becomes the final agency 
decision 15 calendar days after notice of the decision has been mailed or otherwise sent to the 
applicant, permittee, licensee and affected persons who have requested in writing to be notified, unless 
a written request for final review accompanied by a filing fee in the amount of $100 is filed with the 
Department by the applicant, permittee, licensee, or affected person. 

· An applicant, permittee, licensee, or affected person who wishes to appeal this decision must file a 
timely written request for final review with the Clerk of the Board at the following address or by 
facsimile at 803-898-3393. A filing fee in the amount of$100 made payable to SC DHEC must also be 
received by the Clerk within the time allowed for filing a request for final review. However, if a 
request for final review is filed by facsimile, the filing fee may be mailed to the Clerk of the Board if 
the envelope is postmarked within the time allowed for filing a request for final review. 

Clerk of the Board 
SCDHEC 
2600 Bull Street 
Columbia, SC 29201 
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In order to be timely, a request for final review must be received by the Clerk of the Board within 15 
calendar days after notice of the decision has been mailed or otherwise sent to persons.entitled to 
receive notice. If the 15th day occurs on a weekend or State holiday, the request is due to be received 
by the Clerk of the Board on the next working day. The request for final review must be received by 
the Clerk of the Board by 5:00 p.m. on the date it is due. A request for final review will be returned to 
the requestor if the filing fee is not received on time as described above. 

The request for final review should include the following: 
a. The grounds on which the Department's decision is challenged and the specific changes 

. sought in the decision; 
b. A statement of any significant issues or factors the Board should consider in deciding 

whether to conduct a final review conference; and 
c. A copy of the Department's decision for which review is requested. 

If a timely request for final review is filed with the Clerk of the Board, the Clerk will provide 
additional information regarding procedures. If the Board declines in writing to schedule a final review 
conference, the Department's decision becomes the final agency decision and an applicant, permittee, 
licensee, or affected person may request a contested case hearing before the Administrative Law Court. 
within 30 calendar days after notice is mailed that the Board declined to hold a final review 
conference. · · · 

If you have any questions about the technical aspects of this permit, please contact Byron M Amick at 
803-898-4236. Information. pertaining to adjudicatory matters may ·be obtained by contacting the 
Legal Office, SCDHEC, 2600 Bull Street, Columbia, ·SC 29201, or by calling them at (803) 898-3350. 

Sincerely, 

~0.¼1fo 
Crystal D. Rippy, Manager 
Industrial Wastewater Permitting Section 

Enclosures 

e-mail: EPA 
Melanie Hindman, BOW /WPC Enforcement 
Christopher D Mcclus1:cey, Anderson EQC Office, Region I 
GREENVILLE EQC LAB 
Byron M Amick, BOW 

SOUTH Ci\ROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
•--•••---.. M~M •• 

2600 Bull Street • Columbia, SC 29201 • Phone: (803) 898-3432 • WW\"scdhcc.gov 
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South Carolina Department of Health 
and Environmental Control 

National Pollutant Discharge 
Elimination System Permit 

for Discharge to Surface Waters 

This Permit Certifies That 

Duke Energy Carolinas LLC 
. Oconee Nuclear Station 

has been granted permission to discharge from a facility located at 

7800 Rochester Highway 
Seneca, SC 

Oconee County 

to receiving waters named 

001 - Lake Keowee 
002, 004, 007 - Keowee River 

in accordance with limitations, monitoring requirements and other conditions set 
forth herein. This permit is issued in accordance with the provisions of the Pollution 
Control Act of South Carolina (S.C. Code Sections 48-1-10 et seq., 1976), 
Regulation 61-9 and with the provisions of the Federal Clean Water Act (PL 92-
500), as amended, 33 U.S.C,. 1251 et seq., the "Act. 11 

Jef y P. deBess'onet, P.E., Director 
Water Facilities Permitting Division 

Issue Date: March 30, 2010 

Effective Date: May 1, 2010 . 

Modification Issue Date: June 1, 2011 

Expiration Date: September 30, 2013 

Permit No.: SC0000515 

Modification. Effective Date: July 1, 2011 
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Any term not defined in this Part has the definition stated in the Pollution Control Act or in "Water Pollution· 
Control Penni ts", R.61-9 or its normal meaning. 

A. The "Act", or CWA, shall refer to the Clean Water Act (Formerly referred to as the Federal Water Pollution 
Control Act) Public Law 92-500, as amended. 

B. The "average" or "arithmetic mean" of any set of values is the summation of the individ~ values divided by the 
number of individual values. 

C. "Basin" ( or "Lagoon") means any in-ground or earthen structure designed to receive, treat, store, temporarily . 
retain and/or allow for the infiltration/evaporation of wastewater. 

D. "Blowdown" means the minimum discharge of recirculating water for the purpose of discharging materials 
contained in the water, the further buildup of which would cause concentration in amowits exceeding limits 
established by best engineering practices. 

E. "Bypass" means the intentional diversion of waste streams from any portion of a treatment facility. 

F. "Chemical metal cleaning waste" means any wastewater resulting from the cleaning of any metal process 
equipment with chemical compounds, including, but not limited to, boiler tube cleaning (40 CFR 423.l l(c)) . 

• ;i G. A "composite sample" shall be defined as one of the following four types: 

1. An influent or effluent portion collected continuously over a specified period of time at a rate proportional to 
the flow. · 

2. A combination of not less than 8 influent or effluent grab samples collected at regular ( equal) intervals over 
a specified period of time and composited by increasing the volume of each aliquot in proportion to flow. If 
continuous flow measurement is not used to composite in proportion to flow, the following method :will be 
used: An instantaneous flow measurement should be taken each time a grab sample is collected. At the end 
of the sampling period, the instantaneous flow measurements should be summed to obtain a total flow. The 
instantaneous flow measurement can then be divided by the total flow to determine the percentage of each 
grab sample to be combined. These combined samples form the composite sample. 

3. A combination of not less than 8 influent or effluent grab samples of equal volume but at variable time 
intervals that are inversely proportional to the volume of the flow. In other words, the time interval between 
aliquots is reduced as the volume of flow increases. 

4. If the effluent flow varies by less than 15 percent, a combination of not less than 8 influent or effluent grab 
samples of constant (equal) volume collected at regular ( equal) time intervals over a specified period of time. 

All samples shall be properly preserved in accordance with Part II.J.4. Continuous flow or the sum of 
instantaneous flows measufed and averaged for the specified compositing time period shall be used with 
composite results to calculate mass. 
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"Daily discharge" means the discharge of a pollutant measured during a calendar day or any 24-hour period that 
reasonably represents the calendar day for purposes of sampling. For pollutants with limitations expressed in 
units of mass, the daily discharge is calculated as the total mass of the pollutant discharged over the day. For 
pollutants with limitations expressed in other units of measurement, the daily discharge is calculated as the 
average measurement of.the pollutant over the day. 

I. "Daily maximum" is the highest average value recorded of samples collected on any single day during the. 
calendar month. 

J. "Daily minimum" is the lowest average value recorded of samples collected on any single day during the 
calendar month. 

K. The "Department" or "DHEC" shall refer to the South Carolina Department of Health and Environmental 
Control. 

L. The ''geometric mean" of any set of values is the Nth root of the product of the individual values where N is 
equal to the number ofindividual values. The geometric mean is equivalent to the antilog of the arithmetic mean 
of the logarithms of the individual values. For purposes of calculating the geometric mean, values of zero (0) 
shall be considered to be one (1). · 

M. A "grab sample" is an individual,. discrete or single influent or effluent portion of at least 100 milliliters 
collected at a time representative of the discharge and over a period not exceeding 15 minutes and retained 

•. · separately for analysis. 

N. "Groundwater'' means the water below the land surface found in fractured rock or various soil strata. 

0. "Hydroelectric wastewaters" means any wastewater consistent with the operation of a hydroelectric station. 
These wastewaters have been divided into two categories: 

a. Equipment-related cooling waters: This category incorporate discharges of non-contact cooling water used in 
cooling the bearings, lube oil coolers, air compressors, generators, power transformers, air conditioners, and 
rheostats, direct contact cooling water, and other similar waters as approved by the Department. 

b. Equipment maintenance and.floor drain waters: This category include discharges from the followings: floor 
drains, trench drains, station sumps, sump drains, miscellaneous drainage waters collected in a sump 
(groundwater infiltration, surface water seepage, tunnel pumpage), various drains (wheel pit drains, gate 
stem, turbine access door, scroll case access door), leakages (turbine leakage, penstock housing leakage, 
packing boxes leakage), bearing related waters (lower guide bearing drains, bearing seal leakage, bearing 
water seal, bearing lubrication water), compressor blow down, storm water runoff from transformers 
containment areas, switch yards and roof drains and other similar waters as approved by the Department . At 
some facilities, the equipment and floor drain waters include effluents from treatment units such as oil/water 
separators, oil flotation wells, or station sumps functioning as oil/water separators. 

"Low volume waste sources" include, but are not limited to: wastewaters from wet scrubber air pollution control 
systems, ion exchange water treatment systems, water treatment evaporator blowdown, laboratory and sampling 
streams, boiler blowdown, floor drains, cooling. tower basin cleaning wastes, and recirculating house service 
water systems. Sanitary and air conditioning wastes are not included ( 40 CFR 423 .11 (b) ). 
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The "maximum or minimum" is the highest or lowest value, respectively, recorded of all samples collected 
during the calendar month. These tenns may also be known as the instantaneous maximum or minimum. 

R. "Metal cleaning waste" means any wastewater resulting from cleaning [ with or without chemical cleaning 
compounds] any metal process equipment including, but not limited to, boiler tube cleaning, boiler fireside 
cleaning, and air preheater cleaning (40 CFR 423.l l(d)). 

S. "Monitoring well" means any well used to sample groundwater for water quality analysis or to measure 
groundwater levels. 

T. The "monthly average", other than for fecal coliform and enterococci, is the arithmetic mean of all samples 
collected in a calendar month period. The monthly average for recal coliform and enterococci bacteria is the 
geometric mean of all samples collected in a calendar month period. · The monthly average loading is the 
arithmetic average of all daily discharges made during the month. 

U. "Once through cooling water". means water passed through the main cooling condensers in one or two passes for 
the purpose of removing waste heat (40 CFR 423.l l(g)). 

, 

V. The "PCA" shall refer to the Pollution Control Act (Chapter 1, Title 48, Code of Laws of South Carolina): 

. W. The "practical quantitation limit" (PQL) is the concentration at which the entire analytical system must give a 
recognizable signal and acceptable calibration point. It is the concentration in a sample that is equivalent to the 
concentration of the lowest calibration standard analyzed by a specific analytical procedure, assuming that all the 
method-specific sample weights, volumes, and processing steps have been followed. It is also referred to as the 
reporting limit. 

X. "Quarter" is defined as the first three calendar months beginning with J anuaiy and each group of three calendar 
months thereafter (also known as calendar quarters). 

Y. "Quarterly average" is the arithmetic mean of all samples collected in a quarter. 

Z. "Recirculated cooling water" means water which is passed through the main condensers for the purpose of 
removing waste heat, passed through a cooling device for the purpose of removing such heat from the water then 
passed again, except for blowdown, through the main condenser (40 CFR 423.1 l(h)). 

AA. "Severe property damage" means substantial physical damage to ·property, damage to the treatment facilities 
which causes them to become inoperable, or substantial and permanent loss of natural resources which can 
reasonably be expected to occur in the absence of a bypass. Severe property damage does not niean economic 
loss caused by delays in production. 

BB. 

• 
"Sludge" means industrial sludge. Industrial sludge is a solid, semi-solid, or liquid residue generated during 
the treatment of industrial wastewater in a treatment works. Industrial sludge includes, but is not limited to, 
industrial septage; scum or solids removed in primary, secondary, or advanced wastewater treatment processes; 
and a material derived from industrial sludge. Industrjal sludge does not include ash generated during the 
firing of industrial sludge in an industrial sludge m'cinerator or grit and screenings generated during 
preliminary treatment of industrial wastewater in a treatment works. Industrial sludge by definition does not 
include sludge covered under 40 CPR Part 503 or R.61-9.503. 
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ttcc. "Upset" means an exceptional incident in which there is unintentional and temporary noncompliance with 
technology based permit effluent limitations because offactors beyond the reasonable control of the pennittee. 

• 

• 

An upset does not include noncompliance to the extent caused by operational error, improperly designed 
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or improper 
operation. 

DD. "Wastewater" means industrial wastewater. Industrial wastewater is wastewater generated from a federal 
facility, commercial or industrial process, including waste and wastewater from humans when generated at an 
industrial facility . 
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A. Duty to comply 

The permittee must comply with all conditions of the permit. Any perinit noncompliance constitutes a violation of 
the Clean Water Act and the Pollution Control Act and is grounds for enforcement action; for permit termination, 
revocation and reissuance, or modification; or denial of a permit renewal application. The Department's approval 
of wastewater facility plans and specifications does not relieve the pennittee ofresponsibility to meet permit limits. 

1. The permittee shall comply with effluent standards or prohibitions established under section 307(a) of the Clean 
Water Act for toxic pollutants and with standards for sewage sludge use or disposal established under section 
405(d) of.the CWA within the time provided in the regulations that establish these standards or prohibitions or 
standards for sewage sludge use or disposal, even if the permit has not yet been modified to incorporate the 
requirement. 

2. Failure to comply with permit conditions or the provisions of this permit may subject the permittee to civil 
penalties under S .C. Code Section 48-1-330 or criminal sanctions under S.C. Code Section 48-1-3 20. Sanctions 
for violations of the Federal Clean Water Act may be imposed in accordance with the provisions of 40 CFR Part 
1~2.41(a)(2) and (3). 

3. A person who violates any provision of this permit, a term, condition or schedule of compliance contained 
within this NPDES permit, or the State law is subject to the actions defined in the State law . 

• B. Duty to reapply 

If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, the 
permittee must apply for and obtain a new permit. A perniittee with a currently effective permit shall submit a new 
application 180 days before the existing· pennit expires, unless permission for a later date has been granted by the 
Department. The Department shall not grant permission for applications to be submitted later than the expiration 
date of the existing permit. 

C. Need to halt or reduce activity not a defense . 

It shall not be a defense for a pennittee in an enforcement action that it would have been necessary to halt or reduce 
the permitted activity in order to maintain compliance with the con~itions of this permit. 

D. Duty to mitigate 

The permittee shall take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in 
violation of this permit which has a reasonable likelihood of adversely affecting human health or the environment. 

E. Proper operation and maintenance 

• 1. The pennittee shall at all times properly operate and maintain in good working order and operate as efficiently 
as possible all facilities and systems of treatment and control (and related appurtenances) which are installed or 
used by the permittee to achieve compliance with the terms and conditions of this permit. Proper operation and 
maintenance includes effective perfonnance based on design facility removals, adequate funding, adequate 
operator staffing and training and also includes adequate laboratory controls and appropriate quality assurance 
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procedures. This provision requires the operation of back-up or auxiliary facilities or similar systems which are 
installed by a permittee only when the operation is necessary to achieve compliance with the conditions of the 
permit. 

2. Power Failures. In order.to maintain compliance with effluent limitations and prohibitions of this permit, the 
permittee shall either: 

a. provide an alternative power source sufficient to operate the wastewater control facilities; 

b. or ~ave a plan of operation which will halt, reduce, or otherwise control production and/or all discharges 
upon. the reduction, loss, or failure of the primary source of power to the wastewater control facilities. 

3. The permittee shall develop and maintain at the facility a complete Operations and Maintenance Manual for the 
waste treatment facilities. The manual shall be made available for on-site review during normal working hours. 
The manual shall contain operation and maintenance instructions for all equipment and appurtenances 
associated with the waste treatment facilities and land application system, if applicable. The manual shall 
contain a general description of the treatment process( es), the operational procedures to meet the requirements 
ofE.1 above, and the corrective action to be taken should operating difficulties be encountered. 

4. The permittee shall provide for the performance of daily treatment facility inspections by a certified operator of 
the appropriate grade as defined in Part V.E of this permit. The Department may make exceptions to the daily 
operator requirement in accordance with R. 61-9 .122.41 ( e )(3 )(ii). The inspections shall include, but should not 
necessarily be limited to, areas which require visuai observation to determine efficient operation and for which 
immediate corrective measures can be taken using the O & M manual as a guide. All inspections shall be 
recorded and shall include the date, time, and name of the person making the· inspection, corrective measures 
taken, and routine equipment maintenance, repair, or replacement performed. The permittee shall maintain all 
records of inspections at the permitted facility as required by the permit, ·and the records shall be made available 
for on-site review during normal working hours. 

5. The name and grade of the operator of record shall be submitted to DHEC/Bureau of Water/Water Pollution 
Control Division p:dor to placing the facility into operation. A roster of operators associated with the facility's 
operation and their certification grades shall also be submitted with the name of the "operator-in-charge."· Any 
changes in operator or operators shall be submitted to the Department as they occur. 

F. Permit actions 

This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request by the 
permittee for a permit modification, revocation and reissuance, or termi1~ation, or a notification of planned changes 
or anticipated noncompliance does not stay any permit condition. . 

· G. Property rights 

•• 
This permit does not convey a,iy property rights of any sort, or any exclusive privilege nor does it authorize any 
injury to persons or property or invasion of other private rights, or any infringement of State or local law or 
regulations. 

. . 
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.H. Duty to provide information 

The permittee shall furnish to the Department, within a reasonable time, any information which the Department 
may request to determine whether cause exists for modifying, revoking and reissuing, or terminating this permit or 
to determine compliance with this permit. The permittee shall also furnish to the Department upon request, copies 
of records required to be kept by this permit. 

I. Inspection and entry 

• 

The permittee shall allow the Department, or an authorized representative (including an authorized contractor acting 
as a representative of the Department), upon presentation of credentials and other documents as may be required by 
law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or where 
records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices, or 
operations regulated or required under this. permit; and 

4. Sample or monitor at reasonable times, for the purposes of assuring permit compliance or as otherwise 
authorized by the Clean Water Act and Pollution Control Act, any substances or parameters at any location. 

J. Monitoring and records 

• 

1. a. (I) Samples and measurements taken for the purpose of monitoring shall be representative of the monitored 
activity. 

(2) Samples shall be reasonably distributed in time; while maintaining representative sampling. 

(3) No analysis, which is otherwise valid, shall be terminated for the purpose of preventing the analysis 
from showing a permit or water quality violation. 

b. Flow Measurements. 

(I) Where primary flow meters are required, appropriate flow measurement devices and methods consistent 
with accepted scientific practices shall be present and used to ensure the accuracy and reliability of . 
measurements of the volume of monitored discharges. The devices shall be installed, calibrated and 
maintained to ensure that the accuracy of the measurements are consistent with the accepted capability 
of that type of device. Devices selected shall be capable of measuring flows with a maximum deviation 
of less than □ 10% from the true discharge rates throughout the range of expected discharge volumes. 
The primary flow device, where required, must. be accessible to the use of a continuous flow recorder . 

(2) Where permits require an estimate of flow, the permittee shall maintain at the permitted facility a record 
of the method(s) used in estimating the discharge flow (e.g., pump curves, production charts, water use 
records) for the outfall(s).designated on limits pages to monitor flow by an estimate. 
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(3) Records of any necessary calibrations must be kept. 

2. Except for records of monitoring information required by this permit related to the permittee's sewage sludge 
use and disposal activities, which shall be retained for a period of at least five years ( or longer as required by 
R.61-9.503 or R.61-9.504), the pennittee shall retain records of all monitoring information, including all 

·.calibration and maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports required by this permit, and records of all data used to complete the 
application for this permit, for a period of at least 3 years from the date of the sample, measurement, report or 
application. This period may be extended by request of the Department at any time. 

3. Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 
b. The individual(s) who performed the sampling or measurements; 
c. The date(s) analyses were performed; 
d. The individual(s) who performed the analyses; 
e. The analytical techniques or methods used; and 
f. The results of such analyses. 

4. a. Analyses for required monitoring must be conducted according to test procedures approved under 40 CFR 
.Part 136; equivalent test procedures approved by the Department or other test procedures that have been 
specified in the permit. 

In the case of sludge use or disposal, analysis for required monitoring must be conducted according to test 
: procedures approved under 40 CFR Part 136~ test procedures specified in R.61-9.503 or R.61-9.504, 
. equivalent test procedures approved by the Department or other test procedures that have been specified in 
the permit. 

b., Unless addressed elsewhere in this permit, the permittee shall use a sufficiently sensitive analytical method 
that achieves a value below the derived permit limit stated in Part III. If more than one method of analysis is 
approved for use, the Department recommends for reasonable potential determinations that the permittee 

· use the method having the lowest practical quantitation limit (PQL) unless otherwise specified in Part V of 
the permit. For the purposes ofreporting analytical data on the Discharge Monitoring Report (DMR): 

( 1) Analytical results below the PQL conducted using a method in accordance with Partll.J .4.a above shall 
be reported as zero (0). Zero (0) shall also be used to average results which are below the PQL. When 
zero (0) is reported or used to average results, the permittee shall report, in the "Comment Section" or in 
an attachment to the DMR, the analytical method used, the PQL achieved, and the number of times 
results below the PQL were reported as zero (0). 

(2)Analytical results above the PQL conducted using a method in accordance with Part II.J.4.a shall be 
reported as the value achieved. When averaging results using a value containing a "less than," the 
average shall be calculated using the value and reported as "less than" the average of all results 
collected. · 
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(3)(a) The mass value for a pollutant collected using a grab sample shall be calculated using the 24-hour 
totalized flow for the day the sample was collected (if available) or the instantaneous flow at the 
time of the sample and either the concentration value actually achieved or the value as determined 
from the procedures in (I) or (2) above, as appropriate. Grab samples should be collected at a time 
representative of the discharge. · 

(b) The mass value for a pollutant collected using a composite sample shall be calculated using the 24-
hour totalized flow measured for the day the sample was collected and either the concentration value 
actually achieved or the value as determined from the procedures in (I) or (2) above, as appropriate. 

5. The PCA provides that any person who falsifies, tampers with, or knowingly renders inaccurate any monitoring 
device or method required to be maintained under this pennit shall, upon conviction, be punished by a fine of 
not more than $25,000 or by imprisonment for not more than 2 years, or both. If a conviction of a person is for 
a violation committed after a first conviction of such person under this paragraph, punishment provided by the 
Clean Water Act is also by imprisonment of not more than 4 years. 

K. Signatory requirement. 

• 

•· 

1. All applications, reports, or infonnation submitted to the Department shall be signed and certified. 

a. Applications. All permit applications shall be signed as follows: 

(1) For a corporation: by a responsible corporate officer. For the purpose of this section, a responsible 
corporate officer means: 

(a) A president, secretary, treasurer, or vice~president of the corporation in charge of a principal· 
business function, or any other person who performs similar policy or decision-making :functions for 
the corporation, or 

(b) The manager of one or more manufacturing, production, or operating facilities, provided the 
manager is authorized to make management decisions which govern the operation of the regulated 
facility including having the explicit or implicit duty of making major capital investment 
recommendations, and initfating and directing other comprehensive measures to assure long tenn 
environmental compliance with environmental laws and regulations; the manager can ensure that 
the necessary systems are established or actions taken to gather complete and accurate inforn1ation 
for pennit application requirements; and where authority to sign documents has been assigned or 
delegated to. the manager in accordance with corporate procedures. 

(2) For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or 

(3) For a municipality, State, Federal, or _other public agency or public facility: By either a principal 
executive officer, mayor, or other duly authorized employee or ranking elected official. For purposes of 
this section, a principal executive officer of a Federal agency includes: 

(a) The chief executive officer of the agency, or 
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(b) A senior executive officer having responsibility for the overall operations of a principal geographic 
unit of the agency ( e.g., Regional Administrator, Region N, EPA). 

b. All reports required by permits, and other. information requested by the Department, shall be signed by a 
person described in Part 11.K.l .a of this section, or by a duly authorized representative of that person. A 
person is a duly authorized representative only if: 

(1) The authorization is made in writing by a person described in Part II.K.I.a of this section; 

(2) The authorization specifies either an individual or a position having responsibility for the overall 
operation of the regulated facility or activity such as the position of plant manager, operator of a well or 
a well field, superintendent, position of equivalent responsibility, o.r an individual or position having 
ov~rall responsibility for environmental matters for the company. (A duly authorized representative may 
thus be either a named individual or any individual occupying a named position.) and, · 

(3) The written authorization is submitted to the Department.· 

c. Changes to authorization. If an authorization under Part 11.K.l.b of.this section is no longer accurate 
because a different individual or position has responsibility for the overall operation of the facility, a new 
authorization satisfying the requirements of Part ILK. I. b of this section must be submitted to the 
Department prior to or together with any reports, information, or applications to be signed by an authorized 
representative . 

d. Certification. Any person signing a document under Part 11.K. l .a or b of this section shall make the 
following certification: "I certify tinder penalty oflaw that this document and all attachments were prepared 

. under my direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, ·and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations." 

2. . The PCA provides that any person who knowingly makes any false statement, representation, or certification in 
. any record or other document submitted or required to be maintained under this permit, including monitoring 
reports or reports of compliance or non•compliance shall, upon conviction, be punished by a fine of not more 
than $25,000 per violation, or by imprisonment for not more than two years per violation, or by both. 

L. Reporting requirements 

• 
1. Planned changes. 

The permittee shall give written notice to DHEC/Bureau of Water/Water Facilities Permitting Division as soon 
as possible of any planned physical alterations or additions to the permitted facility. Notice is required only 
when: 

· a. The alteration or addition to a permitted facility may meet one ·of the criteria for determining whether a 
facility is a new source in R 61-9 .122 .29(b ); or 
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• b. The alteration or addition could significantly change the nature or increase the quantity of pollutants 

• 

• 

discharged. This notification applies to pollutants which are subject neither to effluent limitations in the 
permit, nor to notification requirements under Part 11.L.8 of this section. 

c. The alteration or addition results in a significant change in the pennittee's sewage sludge or industrial 
sludge use or disposal practices, and such alteration, addition, or change may justify the application of 
permit conditions that are different from or absent in the existing permit, including notification of additional 
use or disposal sites not reported during the pennit application process or not reported pursuant to an . 
approved land application plan (included in the NPDES permit directly or by reference); 

2. Anticipated noncompliance. 

The permittee shall give advance notice to the DHEC/Bureau of Water/Water Pollution Control Division of any 
planned changes in the permitted facility or activity which may result in noncompliance with permit 
requirements. 

3. Transfers. 

This permit is not transferable to any person except after written notice to the DHEC/Bureau ofWater/NPDES 
Administration. The Department may require modification or revocation and reissuance of the permit to change 
the name of permittee and incorporate such other requirements as may be necessary under the Pollution Control 
Act and the Clean Water Act. 

a. Transfers by modification. Except as provided in paragraph b of this section, a permit may be transferred by 
the permittee to a new owner or operator only if the pennit has been modified or revoked and reissued 
(under R.61-9.122.62(e)(2)), or a minor modification made (underR.61-9.122.63(d)), to identify the new 
pennittee and incorporate such other requirements as may be necessary under CW A. 

b. Other transfers. As an alternative to transfers under paragraph a of this section, any NPDES permit may be 
transferred to a new permittee if: 

(1) The current permittee notifies the Department at least 30 days in advance of the proposed transfer date 
· in Part Il.L.3.b(2) of this section; 

(2) The notice includes U.S. EPA NPDES Application Form 1 and a written agreement between the 
existing and new peimittees containing a specific date for transfer of permit responsibility, coverage, 
and liability between them; and · 

(3) Permits are non-transferable except with prior consent of the Department. A modification under this 
section is a minor modification which does not require public notice. 

4. Monitoring reports. Monitoring results shall be reported at the intervals specified elsewhere in this permit. 

a. Monitoring results must be reported on a Discharge Monitoring Report (DMR) or forms provided or 
specified by the Department for reporting results of monitoring of sludge use or disposal practices including 
the following: 
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· ( 1) Effluent Monitoring: Effluent monitoring results obtained at the required frequency shall be reported on 
a Discharge Monitoring Report Form (EPA Form 3320-1 ). The DMR is due postmarked no later than 
the 28th day of the month following the end of the monitoring period. One original and one copy of the 
Discharge Monitoring Reports (DMRs) shall be submitted to: 

S.C. Department of Health and Environmental Control 
B~reau of Water/Water Pollution Control Division 
Data Management Section 
2600 Bull Street 
Columbia, South Carolina 29201 

(2) Groundwater Monitoring: Groundwater monitoring results obtained at the required frequency shall be 
reported on a Groundwater Monitoring Report Form (DHEC 2110 or other form as approved by the 
Department) postmarked no later than the 28th day of the month following the end of the monitoring 
period. One original and one copy of the Groundwater Monitoring Report Form shall be submitted to: 

S.C. Department of Health and Environmental Control 
Bureau of Water/Water Monitoring, Assessment and Protection Division 
Groundwater Management Section 
2600 Bull Street 
Columbia, South Carolina 29201 

(3) Sludge, Biosolids and/or Soil Monitoring: Sludge, biosolids and/or soil monitoring results obtained at 
the required frequency shall be reported in a laboratory format as stated in Part V of the permit. Two 
copies of these results shall be submitted to: 

S.C. Department of Health and Environmental Control 
Bureau of Water/Water Pollution Control Division 
Water Pollution Enforcement Section 
2600 Bull Street 
Columbia, South Carolina 29201 

(1) All other reports required by this permit shall be submitted at the frequency specified elsewhere in the 
permit to: 

S.C. Department of Health and Environmental Control 
Bureau of Water/Water Pollution Control Division 
Water Pollution Enforcement Section 
2600 Bull Street 
Columbia, South Carolina 29201 

b. If the permittee monitors any pollutant more frequently than required by the permit using test procedures 
approved under 40 CFR Part 13 6 or, in the case of sludge use or disposal, approved under 40 CPR Part 136 
unless otherwise specified in R.61-9.503 or R.61-9.504, or as specified in the permit, all valid results of this 
monitoring shall be included in the calculation and reporting of the data submitted in the DMR or sludge 
reporting form specified by the Department. The permittee has sole responsibility for scheduling analyses, 
other than for the sample date specified in Part V, so as to ensure there is sufficient opportunity to complete 
and report the required number of valid results for each monitoring period. 
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c. Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean 
unless otherwise specified by the Department in the permit. 

5. Twenty-four hour reporting 

a. The permittee shall report any non-compliance, which may endanger health or the environment. Any 
information shall be provided orally to local DHEC office within 24 hours from the time the pennittee 
becomes aware of the circumstances. During nonnal working hours call: 

County EQCRegion Phone No. 

Anderson, Oconee Region 1- Anderson EQC Office 864-260-5569 

Abbeville, Edgefield, Greenwood, 
Region I - Greenwood EQC Office 864-223-0333 

Laurens, McConnick, Saluda 

Greenville, Pickens Region 2 - Greenville EQC Office 864-241-1090 

Cherokee, Spartanburg, . 
Region 2 - Spartanburg EQC Office 864-596-3800 

Union 
Fairfield, Lexington, 

Region 3 -Columbia EQC Office 803-896-0620 
Newberrv, Richland 

Chester, Lancaster, York Region 3 - Lancaster EQC Office 803-285-7461 

Chesterfield, Darlington, Dillon, 
Region 4 - Florence EQC Office 843-661-4825 

Florence, Marion, Marlboro 
Clarendon, Kershaw, 

Region 4 - Sumter EQC Office 803-778-6548 
Lee, Sumter 
Aiken, Allendale, Bamberg, --

Barnwell, Calhoun, Orangeburg 
Region 5 -Aiken EQC Office 803-641-7670 

Georgetown, Horry, 
Region 6 - Myrtle Beach EQC Office 843-238-4378 

Williamsburg 
Berkeley, Charleston, 

Region 7 - Charleston EQC Office 843-953-0150 
Dorchester 
Beaufort, Colleton, 

Region 8 - Beaufort EQC Office 843-846-1030 
Hampton, Jasper 

* After-hour reporting should be made to the 24-Hour Emergency Response 
telephone number 803-253-6488 or 1-888-481-0125 outside of the Columbia area. 

A written submission shall also be provided to the address in Part II.L.4.a( 4) within 5 days of the time the 
pe:rmittee becomes aware of the circumstances. The written submission shall contain a description of the 
noncompliance and its cause; the period of noncompliance, including exact dates and times, and if the .. 
noncompliance has not been corrected, the anticipated time it is expected to continue; and steps- taken or 
planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

b. The following shall be included as information which must be reported within 24 hours under this 
paragraph. 

• (1) Any unanticipated bypass which exceeds any effluent limitation in the permit. (See_R.61-9.l22.44(g)). 

(2) Any upset which exceeds any effluent limitation in the permit. 
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(3) Violation of a maximum daily discharge limitation for any of the pollutants listed by the Department in 
the pennit to be reported within 24 hours (See R 61-9.122.44(g)). If the pennit contains maximum 
limitations for any of the pollutants listed below, a violation of the_ maximum limitations shall be 
reported orally to the DHEC/Bureau of Water/Water Pollution Control Division within24 hours or the 
next business day. 

(a) Whole Effluent Toxicity (WE1), 
(b) tributyl tin (TBT), and 
(c) any of the following bioaccumulative pollutants: 

aBHC 
PBHC 
6 BHC (Lindane) 
BHC 
Chlordane 
DDD 
DDE 
DDT 
Dieldrin 
Hexachlorobenzene 
Hexachloro butadiene 

Mercury 
Mirex 
Octachlorostyrene 
PCBs 
Pentachloro benzene 
Photomirex 
1,2,3 ,4-Tetrachlorobenzene 
1,2,4,5-Tetrachlorobenzene 
2,3,7,8-TCDD 
Toxaphene 

c. The Department may waive the written report on a case-by-case basis for reports under Part II.L. 5. b of this 
section if the oral report has been received within 24 hours. 

6. Other noncompliance. 

The pennittee shall report all instances of noncompliance not reported under Part II.L.4 and 5 of this section and 
Part IV at the time monitoring reports are submitted. The reports shall contain the information listed in Part 
II.L.5 of this section. 

7. Other information. 

Where · the permittee becomes aware that it failed to submit any relevant facts in a permi~ application, or 
submitted incorrect information in a permit application or in any report to the Department, it shall promptly 
submit such facts or information to the Water Facilities Permitting Division. This information may result in 
pennit modification, revocation and reissuance, or termination in accordance with Regulation 61-9. 

8. Existing manufacturing, commercial, mining, and silvicultu.ral dischargers. 

In addition to the reporting requirements under Part II.L.1-7 of this section, all existing tnanufacturing, 
commercial, mining, and silvicultural dischargers must notify the DHEC/Bureau of Water/Water Pollution 
Control Division of the Department as soon as they know or have reason to believe: 

a. That any activity has occurred or will occur which would result in the discharge on a routine or frequent 
basis, of any toxic pollutant which is not limited in the permit, if that discharge will exceed the highest of 
the following "notification levels": 
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• (1) One hundred micrograms per liter (100 µg/1); 

(2) Two hundred micrograms per liter (200 µg/1) for acrolein and acryionitrile; five hundred micrograms 
per liter (500 µg/1) for 2,4-dinitrophenol and for 2-methyl-4,6-dinitrophenol; and one milligram per liter 
( 1 mg/I) for antimony; 

(3) Five ( 5) times the maximwn concentration value reported for that pollutant in the permit application; or 

(4) The level established by the Department in accordance with section R.61-9.122.44(±). 

b. That any activity has occurred or will occur which would result in any discharge, oh a non-routine or 
infrequent basis, of a toxic pollutant which is not limited in the permit, if that discharge will exceed in the 
highest of the following "notification levels": 

(1) Five hundred micrograms per liter (500 µg/1); 

(2) One miiligram per liter (1 mg/I) for antimony; 

(3) Ten ( 10) times the maximwn concentration value reported for that pollutant in the permit application in 
accordance with R.61-9.122.21(g)(7). 

• (4) The level established by the Department in accordance with section R.61-9.122.44(-f). 

M. Bypass 

1. Bypass not exceeding limitations. The permittee may allow any bypass to occur which does not cause effluent 
limitations to be exceeded but only if it also is for essential maintenance to assure efficient operation. These 
bypasses are not subject to the provisions of Part Il.M.2 and 3 of this section. · 

2. Notice. 

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall submit prior notice, 
if possible, at least ten days before the date of the bypass to the DHEC/Bureau of Water/ Water Facilities 
Permitting Division. 

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as required in Part II.L.5 
of this section. 

3. Prohibition of bypass 

a. Bypass is prohibited, and the Department may take enforcement action against a perrnittee for bypass, 
unless: 

• (1) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage; 
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(2) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, 
retention of 1.mtreated wastes,. or maintenance during normal periods of equipment downtime. This 
condition is not satisfied if adequate back-up equipment should have been installed in the exercise of 
reasonable engineering judgment to prevent a bypass which occurred during normal periods of 
equipment downtime or preventive maintenance; and 

(3) The permittee submitted notices as required under Part II.M.2 of this section. 

b. The Department may approve an anticipated bypass, after considering its adverse effects, if the Department 
determines that it will meet the three conditions listed above in Part 11.M.3.a of this section. 

N. Upset 

1. Effect of an upset An upset constitutes an affirmative defense to an action brought for noncompliance with 
such technology based permit effluent limitations if the requirements of Part Il.N .2 of this section are met. No 
determination made during administrative review of claims that noncompliance was caused by upset, and before 
~ action for noncompliance, is final administrative action subject to judicial review. 

2. Conditions necessary for a demonstration of upset A permittee who wishes to establish the affirmative defense 
of upset shall demonstrate, through properly signed, contemporaneous operating logs, or other relevant evidence 
that: 

• a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

• 

b. The permitted facility was at the time being properly operated; and 

c. The permittee submitted notice of the upset as required in Part II.L.5.b(2) of this section. 

d. The permittee complied with any remedial measures required under Part Il.D of this sec~on. 

3. Burden of proof. In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset 
has the burden of proof. 

0. Misrepresentation of Information 

1. Any person making application for a NPDES discharge permit or filing any record, report, or other document 
pursuant to a regulation of the Department, shall certify that all information contained in such document is true. 
All application facts certified to by the applicant shall be considered valid conditions of the permit issued 

pursuant to the application. 

2. Any person who knowingly makes any false statement, representation, or certification in any application, 
record, report, or other documents filed. with the Depm:tment pursuant to the State law, and the rules and 
regulations pursuant to that law, shall be deemed to have violated a permit condition and shall be subject to the 
penalties provided for pursuant to 48".'1-320 or 48-1-330. · 
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Pa.t:"t III. Limitations and Monitoring Requirements 

A. Effluent Limitations and Monitoring Requirements 

1. During the period beginning on the effective date of this permit and lasting through the expiration date, the permittee is authorized to 
discharge from outfall serial number 001: once through cooling water2 

UC lSC arge s S hd" h hallbl""d d e 1m1te an 

EFFLUENT CHARACTERISTICS 

Flow ( effluent) 

Temperature (intake) 

Temperature (effluent)3 

Temperature ( effl~ent)4 

Temperature (difference)5 · 
1 MR: Monitor and Report 
2 See Part I.U. 

mom ore >Y e perm1 ee as spec1 e e ow: ·t db th "tt "fi db 1 

DISCHARGE LIMITATIONS 

Mass Concentration 

Monthly Daily Monthly Daily 
Average Maximum Avera2e Maximum 

MR1,MGD MR1,MGD -- --
-- -- MRI op MRI op , 

' 
-- -- MRI op 100°F 

' 
-- -- MR1 op 103 °P 

' 
- -- -- 22°F 

MONITORING 

REQUIREMENTS 

Sampling · Sample 'fype 
Frequency 

hourly pump logs 

hourly continuous 

hourly continuous 

hourly · continuous 

hourly calculation 

3 This limit applies unless critical hydrological and meteorological conditions are combined with high customer demand, which cannot be met from 
other sources as detennined by the System Operations Center. 

4 This limit applies only when critical hydrological and meteorological conditions are combined with high customer demand, which cannot be met from 
other sources as detennined by the System Operations Center. 

5 This limit applies when the intake temperature is greater than 68°F. The temperature difference shall be detennined by the effluent temperature minus 
the intake temperature. 

a. Samples taken in compliance with the monitoring requirements specified above shall be_taken at the following location(s): at the 
point of discharge- from Outfall 001 prior to commingling with the receiving waters, unless otherwise specified _above. 
Temperature shall ·be monitored at both the intake and the discharge. · 
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2. During the period beginning on the effective date of this permit and lasting through the expiration date. the permittee is authorized to 

discharge from outfall serial number 002:· low volume waste sources2, treated chemical metal cleaning.waste3 (see internal outfall 
005), landfill leachate (see internal outfall 006), intake dam underdrain, indigenous springs, and gravity drain system 

Such discharge shall be limited and monitored by the pennittee as specified below: 

EFFLUENT CHARACTERISTICS 

Flow, effluent 
pH 
Total Susnended Solids (TSS) 
Oil and Grease 
Total Residual Chlorine (TRCY, 

1 MR: Monitor and Report 
2 See Part I.P. 
3 See Part I.F. 
4 See Part I.Q. 
5 See Part V .A.5. 

DISCHARGE LIMITATIONS 

Mass Concentration 
Monthly Daily Monthly Daily 
Average Maximum Averae:e Maximum 

MR1,MGD MR1,MGD. -- -
Min 6.0 su, Max 8.5. su4 

-- -- 21.7 mg/I 43.8 mg/l 
- -- 3.07 tn_g/1 4.09 mg;/1 

-- -- 0.011 mg/I 0.019 mg/I 

MONITORING 

REQUIREMENTS 
Sampling Sample 

Frequ~ncy Type 

1/week instantaneous 
I/week g;rab 

I/month l!l'ab 
1/month grab 
1/month l!l'ab 

a. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location(s): after 
treatment and prior to mixing with the receiving stream (Keowee River below the Keowee Hydrostation). 

b. Sampling shall not occur during periods when the gravity drain system is being discharged via this Outfall. 
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3. During the period beginning on the effective date of this permit and lasting through the expiration date, the permittee is authorized to 

discharge from outfall serial number 003: treated sanitary wastewater (final discharge through outfa(l 002) 

Toe site's sanitary wastewater has been tied into the Oconee Joint Regional Sewer Authority's system. This outfall has been 
eliminated effective December 1, 2010. 

-.. 
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4. During the period beginning on the effective date of this permit and lasting through the expiration date, the permittee is authorized to 

discharge from outfall serial number 004: low level radiological wastes6 and treated chemical metal cleaning waste2 (see internal 
. outfall 005) 

Such discharge shall be limited and monitored by the pennittee as specified below: 

EFFLUENT CHARACTERISTICS 

Flow, effluent 
pH, service water intake 
pH, effluent 
pH, effluent4 

pH, difference5 

· · 
1 MR: Monitor and Report 
2 See Part l.F. · 
3 See Part 1.Q. 

DISCHARGE LIMITATIONS 
Mass Concentration 

Monthly Daily Monthly Daily 
Avera2e Maximum Avera2e Maximum 

MR1,MGD. MR1,MGD -- --
Min MR 1 su, Max MR1 su3 

Max 8.5 sr? 
Min6.0 su3 

-- -- -- <0.} SU 

MONITORING 

REQUIREMENTS 
Sampling Sample 

Frequency Type 

I/month estimate 
I/month grab 
1/month grab 
I/month grab 
I/month calculate 

4 This limit applies, unless the service water intake is 6.0 su or less, then the pH difference limitation becomes effective. 
5 When the pH of the service water intake is 6.0 su or less,-·the effluent pH shall not be more than 0.1 su below the service 

water intake. The pH difference shall be determined by the service water intake pH minus the effluent pH._ 
6 This discharge is also regulated by the Nuclear Regulatory Commission (NRC) and is monitored per their specifications and 

the results are reported to NRC. · 

a. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following lqcation(s): after 
treatment, but prior to mixing with the receiving stream (Keowee River). 
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5. During the period beginning on the effective date of this permit and lasting through the expiration date, the pennittee is authorized to 

discharge from outfall serial number 005: treated chemical metal cleaning waste2 (final discharge through either outfall 002 or 004) 

Such discharge shall be limited and monitored by the permittee as specified below: 

', 

EFFLUENT CHARACTERISTICS 

Flow, effluent 
Total Suspended Solids (TSS) 
Oil and Grease 
Iron, total recoverable 
Copper, total recoverable 

1 MR: Monitor and Report 
2 See Part I.F. 

DISCHARGE LIMITATIONS . 

Mass Concentration 
Monthly Daily Monthly Daily 
Avera2:e Maximum Averae;e Maximum 

MR1,MGD MR1,MGD -- --
-- -- 30 mg/I 100 mg/1 
-- -- 15 mg/1 20 mg/l 
-- -- l.O'mg/1 1.0 mg/1 
-- -- 1.0 mg/1 1.0 mg/1 

MONITORING 

REQUIREMENTS 
Sampling Sample 
Frequency Type 

I/batch instantaneous 
I/batch 2rab 
1/bat~h 2rab 
I/batch {!l'ab 
I/batch !rrab 

a. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location(s): after 
treatment near the discharge point, but prior to mixing with other wastestreams. 
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6. During the period beginning on the effective date of this permit and lasting through the expiration date, the permittee is authorized to 

discharge from outfall serial nwnber 006: landfill leachate (final discharge through outfall 002) 

Such discharge shall be limited and monitored by the permittee as specified below: 

DISCHARGE LIMITATIONS MONITORING 

EFFLUENT CHARACTERISTICS Mass Concentration REQUIREMENTS 
Monthly Daily Monthly Daily Sampling Sample 
Avera2e Maximum Averai?e Maximum Frequency Type 

Flow, effluent MR1,MGD MR1,MGD -- -- 1/quarter instantaneous 
Biochemical Oxygen Demand (BODsf -- -- -- MR1

, mg/1 1/quarter !ZI'ab 
Nitrite and Nitrate, total as N2 -- -- -- MR1,mro'l I/quarter grab 
Total Organic Carbon (TOC) -- -- -- MR1

, mg/I I/quarter ,n-ab 
Selenium, total recoverable - -- -- MR1

, mg/1 I/quarter grab 
Zinc, total recoverable -- - -- MR1,mg/l 1/quarter grab 
Copper, total recoverable -- -- - MR1

, mg/1 I/quarter grab 

1 MR: Monitor and Report 
2 These parameters will not be monitored, unless sewage sludge is disposed in the landfill. lf sewage sludge is placed in the 

landfill, monitoring will begin starting on the quarter after the first disposal of sewage sludge and continue for the duration of 
the permit. 

a. Samples taken in compliance with the monitoring requirements specified above shall be taken at the following l?cation(s): after 
treatment near the discharge point, but prior to mixing with other wastestreams. 
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7. During the period beginning on the effective date of this permit and lasting through the expiration date, the permittee is authorized to 

discharge from outfall serial number 007: Hydroelectric wastewaters1
. 

Such discharge shall be limited and monitored by th~ permittee as specified below: 

DISCHARGE LIMITATIONS MONITORING 

EFFLUENT CHARACTERISTICS Mass Concentration REQUIREMENTS
2 

Monthly Daily Monthly Daily Sampling Sample 
Avera2e Maximum Avera2e Maximum Frequency Type 

Oil and Grease -- -- -- 03 I/month observation 

1 See Part LP. . 
2 No sampling shall apply; however, visual inspections shall take place at least once per month. to detect oil leaks. All 

inspections shall be documented. Permittee shall document compliance with this requirement by preparing a detailed report 
that must be kept at the facility. The report must include spill history, actions taken to eliminate the oil source, and spill 
prevention BMPs measures adopted by the facility in order to prevent the occurrence of leaks. If an oil sheen is observed on -
the receiving stream, the permittee shall contact the EQC Regional Office within 24-hours to report the incident. 

3 Monitoring shall be accomplished by visual observation of the receiving water surface in the vicinity of the discharge. 
Report "O" if no oil sheen or film is observed or '•t" if an oil sheen or film is observed. 

a. Visual observations conducted iri compliance with the monitoring requirements specified above shall be taken at the following 
location(s): below the dam and upstream of outfall 002 in the Keowee River. •1:Ptl "'t:l 
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•. Whole Effluent Toxicity and Other Biological Limitations and Monitoring Requirements 

1. During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the permittee is authorized to discharge from outfall 002: low v:olume waste sources1

, treated 
chemical metal cleaning waste2 (see internal outfall 005), landfill leachate (see internal outfall 006), intake 
dam underdrain, indigenous springs, and gravity drain system · 

Such discharge shall be limited and monitored by the permittee as specified below: 

EFFLUENT 
CHARACTERISTICS 

Ceriodaphnta dubia 
Acute Whole Effluent 
Toxicity 
@)ATC=l00% 

1 See Part I.P. 
·2 See Part I.F. 

DISCHARGE MONITORING 
LIMITATIONS REQUIREMENTS 

Monthly Dailiy Measurement 
Sample Type 

Avera~e Maximum Frequency 

-- 0* I/quarter 24-hr composite 

+ Report'~" if test passes or "l" if test fails in accordan~e with Part V.B.l 

• a. Samples taken in compliance with the monitoring requirements specified above shall be taken at the 

• 

following location(s): after treatment near the discharge point, but prior to mixing with the receiving 
waters or other waste streams. 

2. During the period beginning on the effective date and lasting through the expiration date, the permittee is 
authorized to discharge from outfall 002: low volume waste sources1

, treated chemical metal cleaning waste2 

(see internal outfall 005), landfill leachate (see internal outfall 006), intake dam underdrain, indigenous springs, 
and gravity drain system 

Such discharge shall be limited and monitored by the permittee as specified below: 

EFFLUENT 
CHARACTERISTICS 

Ceriodaphnia dubia 
Chronic Whole Effluent 
Toxicity 
(al CTC= 19.4% 

1 See Part LP . 
2 See Part I.F. 

DISCHARGE 
LIMITATIONS 

Monthly Daily 
Average Maximum 

25% 40% 

See Part V.B.2 for additional toxicity reporting requirements. 

MONITORING 
REQUIREMENTS 

Measurement · Sample Type 
Frequency 

I/quarter 24-hr composite 



• 
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The.following notes apply only to v:alid tests. For invalid tests see Part V.B.2 

Note 1: · The overall % effect is defined as the larger of the% survival effect or the% reproduction effect from 
DMR Attachment Form 3880. 

Note 2: If only one test is conducted ·during a month, the monthly average and daily maximum are each equal 
to the overall % effect. 

Note 3: If more than one test is conducted during a month, the monthly average ts the arithmetic mean of the 
overall% effect values of all tests conducted during the month. 

Note 4: The monthly average to be reported on the DMR is the highest monthly average for any month during 
the monitoring period. · There is no averaging of data from tests from one month to another. 

Note 5: The daily maximum to be reported on the DMR is the highest of the % survival effect or % 
reproduction effect of all tests conducted during the monitoring period. 

Note 6: When a sample is col:lected in one month and the t~st is completed in the next month, the overall % 
effect applies to the month in which the sample was collected . 

Note 7: Tests must be separated by at least 7 days (from the time the first sample is collected to start one test 
until the time the first sample is collected to start a different test). There is no restriction on when a 
new test may begin following a failed or invalid test. 

Note 8: For any split sample: 

a. Determine the % survival effect and % reproduction effect values separately for each test. 
b. Determine the arithmetic mean of the% survival effects and of the% reproduction effects for all 

tests. 
c. The monthly average and daily maximum shall be the higher of the% effect .values from (b) above. 
d. For the purposes of reporting, split samples are reported as an individual sample regardless of the 

number of times it is split. All laboratories used shall be identified on the DMR attachment and 
each test shall be reported individually on DMR Attachment Form DHEC 3880 (08/2005). 

a. Samples used to demonstrate compliance with the discharge limitations and monitoring requirements 
specified ~bove shall be taken at or near the final point-of-discharge but prior to mixing with the receiving 
waters or other waste streams . 
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1. Please reference Bo W Site ID #00535 on all reports. During the period beginning on the effective date of this 
permit and lasting through the expiration date, the permittee shall monitor each of the eight (8) groundwater 
:monitoring wells A-1, A-2, A-8, A-10, A-11, A-12, A-13 and BG-4 as specified below: 

PARAMETER MEASUREMENT SAMPLE METHOD REQUIREMENT FREQUENCY1 

Water Table Elevation semi-annual Field Measurement .. MR2 
· 

Depth to Water Table semi-annual Field Measurement MR.\ 

Field pH semi-annual Field Measurement MR2 

Field Specific Conductance semi-annual Field Measurement MR2 

Ammonia-Nitrogen semi-annual Pump or Bailer Method MR2 

Nitrate semi-annual Pump or Bailer Method MR2 
Sulfate semi-annual Pump or Bailer Method MRl 

Barium, total semi-annual Pump or Bailer Method MR.2 
Cooner, total semi-annual Pump or Bailer Method MR2 

1 Semi-annual samples shall be taken in the second and fourth calendar quarter of each year. 
2 MR: Monitor and Report 

2. Please reference Bo W Site ID #00535 on all reports. During the period beginning on the effective date of this 
permit and lasting through the expiration date, the permittee shall monitor the four ( 4) groundwater monitoring 
wells A-1, A-10, A-11 and A-13 as specified below: 

PARAMETER4 MEASUREMENT SAMPLE METHOD REQUIREMENT 
FREQUENCY1 

Fission and Activation 
semi-annual Pump or Bailer Method MR2,pCi/L 

Products3 

Tritium semi-annual Pump or Bailer Method MR2
, pCi/L 

1 Semi-annual samples shall be.taken in the second and fo~h calendar quarter of each year. 
2 MR: Monitor and Report 
3 Note that all fission and activation products that are detected in the radiological sampling are 

to be reported. 
4 See Part V.C.4 
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• Part IV. Schedule of Compliance. 

A. Schedule(s) .· 

Not Applicable 

B. Reports of compliance or noncompliance with, or any progress reports on, interim and final requirements 
contained in any compliance schedule of this permit shall be submitted no later than 14 days following each 
scheduled date . 

• 

• 
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.art V. Other Requirements 

A. Effluent Requirements· 

• 

• 

1. There shall be no discharge of floating solids or visible foam in other than trace amounts, nor shall the effluent 
cause a visible sheen on the receiving waters . 

. 2. There shall be no discharge of polychlorinated biphenyl compounds such as those commonly used for 
transformer fluid. · 

3. Chlorine may not be added to the condenser cooling water unless the permit is modified to include chlorine 
. limitations (TRC, F AC, etc). 

4. Unless authorized elsewhere in this Permit, the permittee must meet the following requirements concerning 
maintenance chemicals for the following waste streams: once-through noncontact cooling water, recirculated 
cooling water, boiler blowdown water, and air washer water. Maintenance chemicals shall be defined as any 
man-induced additives to the above-referenced waste streams. 

a. Detectable amounts of any of the one hundred and twenty-six priority pollutants is prohibited in the 
discharge," if the pollutants are present due to the use of maintenance chemicals. 

b. Slimicides, algicides and biocides are to be used in accordance with registration requirements of the Federal 
Insecticides, Fungicide and Rodenticide Act. · 

c. The use of maintenance chemicals containing bis(tributyltin) oxide is prohibited . 

d. Any maintenance chemicals added to the above-referenced waste streams must degrade rapidly, either due 
to hydrolytic decomposition or biodegradation. · 

e. Discharges of maintenance chemicals added to waste streams must be limited to concentrations which 
protect indigenous aquatic populations in the receiving stream. 

f. The permittee must keep sufficient documentation on-site that would show that the above requirements are 
being met. The information shall be made available for on-site review by Department personnel during 

· normal working hours.· 

g. The occurrence of instream problems may necessitate the submittal of chemical additive data and permit 
modification to include additional monitoring and limitations. 

5. Where the permit limitation Part Ill is below the practical quantitation limit (PQL), the PQL and analytical 
· method stated below shall be considered as being in compliance with the permit limit. Additionally, where the 
permit requires only monitoring and reporting (MR) in Part III, the PQL and analytical method stated below 
shall be used for reporting results. 

Parameter Analvtical Method PQL 
Biochemical Oxygen Demand (BOD) SM5210B 2.0 mg/1. 
Total Organic Carbon (TOC) SM5310 B, SM5310 C, SM5310 D 1.0 mg/1 
Total Residual Chlorine (TRC) SM4500Cl B, C, D, E, F or G 0.050 mg/1 
Copper, total 200.7, 200.8, 200.9, SM3113B 0.010 mg/1 
Nitrate-Nitrite SM 4500 NO3 E, H 0.020mg/l 
Selenium 200.8, 200.9, SM3 l 13B 0.005 mg/1 
Zinc, total 200.7, 200.8, SM3111B 0.OlOmg/1 
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Whole Effluent Toxicity and Other Biological Requirements. 

1. For the requirements identified in Part ill.B.1: 

a. A 48-hour static acute toxicity test shall be condµcteci at the frequency stated in Part 111.B Effluent Toxicity 
Limitations and Monitoring Requirements using a control and the acute test concentration (ATC) of 100 %. 
The test shall be conducted using Ceriodaphnia dubia as the test organism using EPA Method 2002.0 in 
accordance with "Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine 
Organisms," EPA 821/R-02/012 (October 2002). The test shall be conducted at 25°C ±1 °C. 

b. If the test group Ceriodaphnia dubia survival is less than the control group survival at the 0.05a. level of a. 
left-tailed Fisher.'s exact test, the test shall be deemed a failure. 

c. The permittee must report on the discharge monitoring report (DMR) fonn whether the test passes or fails at 
the specified ATC. If the. test fails, the number "l" shall be placed on the fonn. If the test passes, the 
niun~er "O" shall be placed on the form. If inore than one test is performed during a monitoring period 
(including tests from split samples with other labs, not including the DHEC laboratory), the worst-case 
result shall be reported on the DMR. The DMR Attachment for Toxicity Test Results, DHEC Form 3420, 
shall also be completed and submitted with the DMR. 

d. A test shall be invalidated if any part of Method 2002.0 is not followed or if the laboratory is not certified at 
the time the test is conducted . 

e. All valid toxicity test results shall be submitted on the DHEC Form 3710 entitled "DMR Attachment for 
Toxicity Test Results" in accordance with Part 11.L.4. In addition, results from all invalid tests must be 
appended to DMRs, including lab control data. The pennittee has sole responsibility for scheduling toxicity 
tests so as to ensure there is sufficient opportunity to complete and report the required number of valid test 
results for each monitoring period. 

f. The permittee is responsible for reporting a valid test during each monitoring period. However, the 
Department acknowledges that invalid tests may occur. All of the following conditions must be satisfied for 
the permittee to be in compliance with Whole Effluent Toxicity (WET) testing requirements for a particular 
monitoring period when a valid test was not obtained. 

(1) A minimum of five (5) tests have been conducted.which were invalid in accordance with Part V.B.1.d 
above; · 

(2) The data and results of all invalid tests are attached to the DMR; 

(3) At least one additional State-certified laboratory is used after two (2) consecutive invalid tests were 
determined by the first laboratory. The name(s) and lab certification number(s) of the additional lab(s) 
shall be reported in the co~ent section of the DMR; and · 

(4) A valid test was reported during each of the previous three reporting periods . 

If these conditions are satisfied, the permittee may enter "H" in the appropriate boxes on the toxicity DMR 
and add the statement to the Comment Section of the DMR that"H indicates invalid tests." 
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g. This permit may be modified based on new information that supports a modification in accordance with 
Regu}.ation 61-9.122.62 and Regulation 61-68.D. 

2. For the requirements identified in Part III.B.2: 

a. A Ceriodaphnia dubia three brood chronic toxicity test shall be conducted at the frequency stated in Part · 
111.B, Effluent Toxicity Limitations and Monitoring Requirements, using the chronic test concentration 
(CTC) of 19.4% and the following test concentrations: 0% (control), 4.0%, 8.9%, 44.7% and 100°/o 
effluent. The permittee may add additional test concentrations without prior authorization from the 
Department provided that the test begins with at least 10 replicates in each concentration and all data is used 
to determine permit compliance . 

. b. The test shall be conducted using EPA Method 1002.0 in accordance with "Short-Term Methods for 
Estimating Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms," EP A/821/R-
02/013 (October 2002). 

c. The pennittee shall use the linear interpolation method described in "Short-Tenn Methods for Estimating 
Chronic Toxicity of Effiuents and Receiving Waters to Freshwater Organisms," EPA/821/R-02/013 
(October 2002), Appendix M to estimate the percent effect at the CTC according to the equations in d 
below. 

d. The linear interpolation estimate of percent effect is (1- Mere J * 100 if the CTC is a tested concentration . . M . 
I 

MJ - MJ+I -MJ *CJ+ MJ+I -M✓ *CTC 
Otherwise, it is 

1 
_ CJ+t -C1 CJ+t -C✓ 

*100. 
Ml 

e. A test shall be invalidated if any part of Method 1002.0 is not followed or if the laboratory is not certified at 
the time the test is conducted. 

f. All valid toxicity test results shall be submitted on the DHEC Form 3880 (08/2005) entitled "DMR 
Attachment for Toxicity Test Results" in accordance with Part II.L.4. In addition, results from all invalid 
tests must be appended to DMRs, including lab control data. The pennittee has sole responsibility for 
scheduling toxicity tests so as to ensure there is sufficient opportunity to complete and report the required 
number of valid test results for each monitoring period. 

g. The permittee is responsible for reporting a valid test during each monitoring period. However, the 
Department acknowledges that invalid tests may occur. All of the following conditions must be satisfied for 
the permittee to be in compliance with Whole Effluent Toxicity (WET) testing reqtiirementsfor a particular 
monitoring period when a valid test was not obtained. 

(1) _.(\. minimwn of three (3) tests have been conducted which were invalid in accordance with Part V.B. l .e 
above; 
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• (2) The data and results of all invalid tests are attached to the DMR; 

(3) At least one additional State-certified laboratory was used after two (2) consecutive invalid tests were 
detennined by the first laboratory. The name(s) and lab certification number(s) of the additional Iab(s) 
shall be reported in the comment section of the DMR; and 

-( 4) A valid test was reported during each of the previous three reporting perio_ds. 

If these conditions are satisfied, the pennittee may enter "H" in the appropriate boxes on the toxicity DMR 
and add the statement to the Comment Section of the DMR that "H indicates invalid tests." 

h. This permit may be modified based on new information that supports a modification in accordance with 
Regulation 61-9.122.62 and Regulation 61-68.D. 

C. Groundwater Requirements· 

• 
1. All of the groundwater monitoring wells must be properly maintained at all times so that they yield 

representative aquifer samples. 

2. Ground water sample collection methods shall be in accordance with the EPA Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual dated November 2001 or the most recent 
revision.· 

3. The permittee shall notify SC DHEC within thirty (30) calendar days after receipt of the results for. 
ground water monitoring and becoming aware of an exceedance of a primary drinking water standard for any 
parameter specified in this pennit that has an assigned MCL. · 

4. Groundwater monitoring wells A-1, A-10, A-11 and A-13 shall be sampled for th~ following parameters in 
accordance with the SCDHEC approved Groundwater Sampling and Analysis Plan and the results reported 
in the renewal permit application: 

Carbonhydrazide 
Naphthalene (SM 8260 B) 
Volatiles (SM 8260 B) 
Tritium (EPA Method 906.0 or SM 7500-3H B) 
G~a Emitters (EPA Method 901.1 or SM 7120) 

£?. Sludge Requirements 

• 
1. Disposal of all residues, waste oils, and hazardous wastes shall meet requirements of SC-DHEC's Bureau of 

Land and Waste Management (BL WM). 

2. Solid wastes and sanitary treatment sludge shall be disposed at the Oconee Nuclear Station Landfill in 
accordance with BLWM Industrial Solid Waste Pennit No. 373303-1601. The permittee shall obtain written 
approval from the Bureau of Water's Industrial Wastewater Permitting Section prior to sending the sanitary 
treatment sludge off-site for disposal. 
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3. Written approval from the Department must be obtained prior to disposal of other sludges or use uf other sludge 
disposal methods. 

E. Other Conditions 

• 

•• 

1. The process wastewater treatment system is assigned a classification of Group I-Physical/Chemical. This 
classification will require the.performance of routine daily treatment plant inspections by a: certified operator 
with a Grade D-Physical/Chemical or higher certificate. For a period of one year after the effective date of this 
permit the routine daily treatment plant inspections may be performed by an operator with a Grade D or higher 
physical/chemical or biological certification. 

2. The pennittee shall maintain an all weather access road to the wastewater treatment plant and appurtenances at 
all times. 

3. The pennittee shall continue to maintain a Best Management Practices (BMP) plan to identify and control the 
discharge of significant amounts of oils and the ·hazardous and toxic substances listed in 40 CFR Part 117 and 
Tables II and III of Appendix D to 40 CFR Part 122. The plan shall include a listing of all potential sources of 
spills or leaks of these materials, a method for containment, a description of training, inspection and security 
procedures, and emergency response measures to be taken in the event of a discharge to surface waters or plans 
and/or procedures which constitute an equivalent BMP. Sources of such discharges may include materials 

. storage areas; in-plant transfer, process and material handling areas; loa.ding and unloading operations; plant site 
runoff; and sludge and waste disposal areas. The BMP plan shall be developed in accordance with good 
engineering practices, shall be documented in narrative form, and shall include any necessary plot plans, 
drawings, or maps.· The BMP plan shall be maintained at the plant site and shall be available for inspection by 
EPA and Department personnel. . 

4. The company shall notify the South _Carolina Department of Health and Environmental Control in writing no 
later than sixty (60) days prior to instituting use of any additional maintenance chemicals in the condenser 
cooling water system. Such notification shall include: 

a. Name and general composition of the maintenance chemical 
b. Quantities to be used 
c. Frequency of use 
d. Proposed discharge concentration 
e. EPA registration m.unber, if applicable 
f. Aquatic toxicity information 

5. The pennittee shall monitor all parameters consistent with conditions established by this peimit on the 1st 
Tuesday of every calendar month in which sampling is required, unless otherwise approved by this 
Department. If this day falls on a holiday, sampling shall be conducted on the.next business day. If no discharge 
occurs on this day, the permittee shall collect an effluent sample during the reporting period on a day when there 
is a discharge. Additional monitoring as necessary to meet the frequency requirements of this permit shall be 
performed by the permittee . 
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6. The pennittee-shall notify the affected downstream water treatment plant(s) of any emergency condition, plant 
upset, bypass or other system failure which has the potential to affect the quality of water withdrawn for 
drinking water purposes. · This notification should be made as soon as possible and in anticipation of such event, 
if feasible, without taking away from any response time necessary to attempt to alleviate the situation. 

7. All storm water discharges, which do not discharge through the outfalls listed by this permit, shall be covered 
under the Department's NPDES General Permit for Storm Water Discharges Associated With Industrial 
Activity. The facility was granted coverage on September 30, 1993, and the permit certification number is 
SCROOOO74. 

8. Intake screen wash water, pump strainer backwash water, fire protection water, and potable water systems may 
be discharged without limitations or monitoring requirements. Appropriate measures shall be taken to 
minimize any impact to the environmental. The NPDES General Permit for Storm Water Discharges 
Associated With Industrial Activity may cover some of the fire protection water. 

9. In January 1995, the permittee provided information to support the request that alternative thermal limits be 
imposed under Section 3 l 6(a) of the Clean Water Act. A determination was made in February 1995 that the 
permittee had submitted adequate information to demonstrate that such alternative limitations on the thermal 
component of this discharge will assure the protection and propagation of a balanced, indigenous population of 
fish, shellfish, and wildlife in and on Lake Keowee/Keowee River. The Department received an updated 3 l 6(a) 
Demonstration Report dated June 2007anda316(a) study plan dated March 2009. A determination has been 
made that continuation of this 316(a) variance is appropriate in the reissuance of this permit. 

· 10. The permittee shall submit an updated 316(a) demonstration with each permit renewal to continue with a 
thermal variance at Outfall 001 in future permits in accordance with Regulation 61-9.122.2l(m)(6). 

11. This permit may be reopened to address compliance with 3 I 6(b) requirements for cooling water intake 
structures upon resolution of the EPA.regulations in 40 CFR Part 125 Subpart J., 
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FACT SHEET 

AND 

PERMIT RATIONALE 

Pennitting Engineer: Byron M. Amick 

Facility Rating: r8]' Major D Minor 

Duke Energy Corporation 
Oconee Nuclear Station 

NPDES Permit No. SCOOOOS15 

Modified: March 16, 2011 

0 Issuance (New) D Reissuance r8]' Modification 0 Minor Modification 

If any part of this application is for a new facility or expansion of an existing facility or increase in pennitted limi~s, an 
antidegradation review may be required per the requirements of R.61 ·68.D. If required, the anti degradation review will be 
included as part of the pennit application. 

Site Address: 7800 Rochester Highway, Seneca, SC 29672 
County: Oconee 
Watershed: Basin 01 (Savannah-Salkehatchie River Basin) 

Facility Description (include SIC code): This facility is a nuclear powered steam electric generating station, which consist 
of3 nuclear units with a total design capacity of2580 megawatts. There is also a hydroelectric power plant on site called 
the Keowee Hydro Station, which consists of2 turbines with a total generating capacity of 158 megawatts. SIC Code is 
4911, Electric Services 

Receiving Waters and Classification by outfall: 001- Lake Keowee (FW), 002 thru 007 - Keowee River: aka Seneca River 

• 

or Lake Hartwell (FW) Is any discharge to Impaired Waters? Yes (see State 303(d) list for impaired waters) 
If Yes, list the monitoring station number(s) and parameter(s) causing impairment: No monitoring station listed, but the 
2008 SC Fish Consumption Advisory considers the Keowee River as part of Lake Hartwell, which has a fish consumption 
· advisory due to PCB. 

Does any discharge have the potential to affect a threatened or endangered species? No (endangered species infonnation 
from SCDNR Heritage Trust, 2008) 
If Yes, list the species and the waterbody in which the species resides: While there are no listed threatened or endangered 
species present, there are species listed which are of State and regional Concern. These species are: 
Of Concern, Regional: Allegheny-Spurge, Single-Haired Mountain Mint, Fraser Loosestrife and American Ginseng 
Of Concern, State: Three•Parted Violet, Butternut, Faded Trillium, Blue Monkshood, Meadow Vole, Eastern Spotted 
Skunk, Meadow Jumping Mouse, One•F lowered Broomrape, Swamp Rabbit and Eel-Grass. 

Outfalls are discussed in Section I of this rationale with a general description of the discharge, treatment system, stream 
flows and other pertinent infonnation about each outfall. 

EPA review of the draft permit is required if any box below is checked (Mark all that apply) 
~ Permits with discharges which may adversely affect the waters of anoth_er State (Coordination with the other State is 

also required) 
List State and name of waterbody(ies) that reach affected state: GA, Lake Hartwell 

~ Major permits 
~ Permits with any discharge subject to any of the primary industrial categories (see R.61-9.122, Appendix A) 
~ Permits with any discharge with an average flow exceeding 0.5 MGD 
D Permits for federal facilities with a daily average discharge exceeding 0.05 MGD 
~ Modification(s) to any permit listed above or a mod that changes a permit to put it into one of the above categories 

• 
(where it previously was not) 

D Modification to any pennit where the schedule of compliance interim dates are extended more than once 

I:\NPDES\INDUST\drafts\Duke Energy-Oconee Nuclear· SC000OSlS\2011 mod\SC0O00SIS for PN mod tax rationale.doc date printed 3/31/2011 
Template updated J-17-09 
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List of Attachments to this Rationale: 
Attachment 1 Pennit Application 
Attachment 2 Water Quality Spreadsheets 
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Attachment 3 Map of Drinking Water Intake/Source Water Protection Area Relative to Discharge 
Attachment 4 Effluent Guidelines 
Attachment 5 Mixing Zone Demonstration (CORMIX) 
Attachment 6 3 l 6(a) Demonstration Report and Study Plan 
Attachment 7 Other Maps (Watersheds, Endangered Species, etc) 
Attachment 8 Mixing Zone Demonstration (August 2010) 

I. PERMIT LIMITATIONS AND MONITORING REQUIREMENTS 

Duke Energy Corp/Oco~ee Nuclear Station is a nuclear powered steam electric generating facility, which consist of three 
(3) nuclear units with a total design capacity of2580 megawatts. The facility began commercial production in 1971. 

The facility currently discharges effluent through the following outfalls and corresponding locations. Further discussion of 
the discharges through each outfall is provided later in this rationale. 

001 Lake Keowee 
002 Keowee River 
003 eljminated Dec 2010 
004 Keowee River 
005 internal outfall to 002 or outfall 004 
006 internal outfall to 002 
007 Keowee River 

Historically, the Oconee Nuclear Station generates approximately 10 dry weight tons of sludge per year. Solids generated 
from the sanitary wastewater treatment system have been land applied to a 1.6-acre site. A mobile filter press dewatered the 
solids from the wastewater treatment system. The filter press filtrate was returned to the wastewater treatment plant for 
additional ti:eatment. The dried sludge (approx. 30% solids) was spread on the field approximately once every year. The 
land application site is privately owned by the company and is adjacent to the Oconee Station. This facility is in the 
process of connecting the sanitary wastewater to the City of Seneca sewer lines, which will ta.lee sanitary wastewater to the 
Oconee Joint Regional Sewer Authority's wastewater treatment plant. Once the connection is complete no sanitary sludge 
will be generated on site. The last of the sludge accumulated on site will be taken to the on-site landfill for final disposal. 

Outfall 001 
Description of outfall, receiving water and wastewater treatment system: This outfall is comprised of non-contact cooling 
water consisting of condenser circulating water (defined as once-through cooling water) and miscellaneous non-contact 
cooling water. The discharge is to Lake Keowee at a depth of approximately 20 feet. Each of the three (3) power 
generation units has four (4) condenser circulating water (CCW) pumps for a total of twelve (12) pumps. The operation of 
all 12 pumps for three-unit operation would result in a total flow of 2,124,027 gallons per minute or 3058.6 million gallons 
per day. 

Operator requirements: The condenser cooling water intake and discharge structures were pennitted under the following 
Permits to Construct: #1727, which was issued November 19, 1970 and #1727.,.C-Rl, which was issued Dei;ember 13, 
1972. No wastewater treatment operator is required for this system. 

Infonnation for this outfall is based on NPDES Pennit Application: 2C dated June 20, 2007 

• Data from Discharge Monitoring Reports (DMRs) and NPDES permit application (including all subsequent data presented) 
from January 1, 2005 - May 31, 2008 has been used to evaluate permit limitations. · 

Previous pennit limits are based on the permit (or modification) effective date of January 1, 2004. 
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All waterbody data is provided on the attached Water Quality Spreadsheets. This data includes 7Ql0, annual average flow, 

• 
dilution factors, hardness, TSS and other information as explained in this rationale. Additional information as necessary to 
explain the values used will be provided below. 

A. Flow, effluent 

• 

• 

1. Previous pennit limits: 
Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: hourly 
Sample Type: logs 

2. NPDES Application; (No. of flow analyses: 365) 
Long Tenn Average Value: 2519,86 MGD 
Maximum 30-day Value: 3058.56 MGD 
Maximum Daily Value: 3058.56 MGD 

3. DMR Data: The highest flow was reported in 10/07 as 3058.6 MGD 
4. Actual long-term average flow (from DMR and/or application): 2489.62 MGD 
5. Conclusion: Flow monitoring will continue as previously permitted. 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: hourly 
Sample Type: logs 

B. Temperature 
1. Previous Pennit Limits: 

Intake Temperature: 
Monthly Average: MR, (°Cl°F) 
Daily Maximum: MR, (°Cf'F) 
Sampling Frequency: hourly 
Sample Type: continuous 

. Effluent Temperature: 
Monthly Average: MR, (°C/°F) 
Daily Maximum: MR, (°Cf'F) 
Discharge temperature shall not exceed 37.8°C(l00°F) for a time period in excess of two hours, unless 
critical hydrological and meteorological conditions are combined with high customer demand, which 
cannot be met from other sources as determined by the System Operations Center. Under _these latter 
conditions, the discharge temperature shall not be allowed to exceed 39.4°C(103°F). 
Sampling Frequency: hourly 
Sample Type: continuous 

Temperature Rise: 
Monthly Average: --
Daily Maximum: i2.2°C(22°F), when the intake temperature is greater than 20°C(68°F). 
Sampling Frequency: hourly 
Sample Type: calculation 

2. NPDES Application: 
Summer: (No. of analyses: 183) 

· Long Term Average Value: 86.88°F 
Maximum 30-dayValue: 97.65°F 
Maximum Daily Value: 98.91°F 

Winter: (No. of analyses: 182) 
· Long Tenn Average Value: 7 8, l 7°F 

Maximum 30-day Value: 96.68°F 
Maximum Daily Value: 94.59°F 



• 

• 

• 

Rationale 
Page 4 of46 

PennitNo. SC0000515 .. 

3. DMR Data: The highest value was reported in 9/07 as 98.8°F for the effluent temperature . 
· The highest value was reported in 9/07 as 83.7°F for the intake temperature. 

The highest value was reported in 6/06 as 18.4°F for the temperature rise. 
4. Water Quality Data: Per Reg. 61-68.E.12.c, The weekly average water temperature of all Freshwaters which are· 

lakes shall not be increased more than 5°F (2.8°C) above natural conditions and shall not exceed 9·o°F (32.2°C) as a 
result of the discharge of heated liquids unless a different site-specific temperature standard as provided for in C.12 
has been establi~hed, a mixing zone as provided in C.10 has been established, or a Section 316(a) detennination · 
under the Federal Clean Water Act has been completed. 

5. Effluent limitation guidelines: not applicable 
6. Other Infonnation: This facility performed the first comprehensive environmental assessment of the effect of the 

heated effluent on the Lake Keowee ecosystem in 197?: This study included physical, chemical and biological 
components and was essentially equivalent to a 316(a) demonstration. This jnfonnation was used to establish the 
316(a) thermal variance in the 1981 NPDES permit reissuance. Prior to 1981 the thermal discharge was pennitted 
under the authority of the Nuclear Regulatory Commission (NRC). A second report was assembled to support 
renewal of the NPDES thennal variance in 1995, and provide an updated assessment of the physical, chemical and 
biological status of the reservoir from the date of initial operation through 1993. A new report dated June 2007 is 
to update the Lake Keowee thennal, water quality, plankton and fishery information since the last submitted report 
to the State in 1995. · 

7. PQL: Not applicable 
8. Response to Requested Permit Changes: The permit cannot be written to account for maintenance issues, which we 

recognize will occur from time to time. Each such issue must be dealt with on a case-by-case basis usually with the 
Department's Compliance and Enforcement Sections. 

9. Conclusion: The Department rec_eived a 316(a) Demonstration Report dated June 2007. The Department also 
asked for and received a new 316(a) study plan dated March 2009. On July 30, 2009 Duke Energy addressed 
concerns .about the study plan. The Departmenfs Fisheries Biologist reviewed the response, and has detennined 
that it adequately addresses each of EPA's revisions and concerns. It-is the Department's judgment that the study 
plan, along with the response addressing each ofEPA's concerns, covers the biological and water quality aspects as 
outlined in the latest EPA memorandum. After a review of both documents the Department's Aquatic Biology 
Section believes there .is sufficient data to support a continuation of the current 3 l 6(a) variance. Also to clarify the 
temperature rise has been renamed to temperature difference, since the measurement is actually the difference 
between the intake and the effluent. This terminology matches the parameter code listed on the DMR. 

Intake Temperature: 
Monthly Average: MR, °F 
Daily Maximum: MR, °F 
Sampling Frequency: hourly 
Sample Type: continuous 

Effluent Temperature: 
Monthly Average: MR, °F 
Daily Maximum: l00°F (unless critical hydrological and meteorological conditions are combined with high 
customer demand, which cannot be met from other sources as determined by the System Operations 
Center) . . 
Daily Maximum: 103.°F (when critical hydrological and meteorological conditions are combined with high 
customer demand, which cannot be met from other sources as determined by the System Operations 
Center) 
Sampling Frequency: hourly 
Sample Type: continuous 

Temperature Difference 
Monthly Average: MR, °F 
Daily Maximum: 22°F (this limit only applies when the intake temperature is greater than 68°F) 
Sampling Frequency: hourly 
Sample Type: calculation 
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Total Residual Chlorine (TRC) 
1. Previous pennit limits: Part V .A.3 contains a prohibition that states, "Chlorine may not be added to the condenser 

cooling water unless the pennit is modified to include a chlorine limit." 
2. NPDES Application: absent 
3. DMR Dat~: Sampling not required. 
4. Water Quality Criteria: 

a. Aquatic Life 
Water Quality Criteria from Reg. 61-68, Appendix: 
Freshwater: 

CCC = 11 µg/1- monthly average= 11 µg/l x 1 (DF) = 0.011 mg/I 
CMC = 19 µg/1-daily maximum= 19 µg/1 x I (DF) = 0.019 mg/I. 

b. Human Health: none 
c. Organoleptic: none 

5. Effluent limitation guidelines: 40 CPR Part 423-The Steam Electric Power Generating Point-Source Category 
Best Available Technology (BAT) Standards 423 .13: 
a. Once through cooling water for any plant with a total rated electric generating capacity of 25 or more 

megawatts shall be limited as follows: 
Parameter Maximum concentration m 
Total Residual Chlorine 0.20 

b. "Total residual chlorine may not be discharged from any single generating unit for more than two hours per 
day unless the discharger demonstrates to the permitting authority that discharge for more than two hours is 
required for macroinvertebrate control. Simultaneous multi-unit chlorination is pennitted." 

6. Does the discharge cause, have the Reasonable Potential to Cause or Contribute: No 
7. PQL: 0.05 mg/I; EPA Approved Methods - SM4500Cl B, C, D, E, For G 
8._ Conclusion: The prohibition against the use of chlorine in the condenser cooling water, unless the permit is 

modified to include a chlorine limit, shall remain in the permit. 

D. Copper, total 

• 

1. Previous permit limits: none 
2. NP DES Application: (No. of flow analyses: 1) 

Eflluent 
Maximum Daily Value: 0.006 mg/I 
Intake 
Long Tenn Average Value: 0.006 mg/I 

3. DMR. Data: monitoring not required 
4. Effluent limitations guidelines: NIA 
5. Water Quality Criteria: See Spreadsheet in Appendix 1. 
6. Additional Data: Duke-Oconee provided results from 16 sampling taken between May 2005 and February 2009, 

showing that the copper concentrations in the lake at the intake structure and the outfall have consistently been the 
same. This indicates that the copper concentration is straight flow through from the lake and is not the result of 
any changes while being used as cooling water. Therefore, the Department has determined that for this outfall there 
is no reasonable potential to cause or contribute to a water quality violation. 

7. Does the discharge cause, have the Reasonable Potential to Cause or Contribute: No 
8. PQL: 0.010 µg/1 
9. Conclusion: Because the facility was able to provide additional data for copper at the intake and discharge, the 

Department has detenniJ?,ed that monitoring for copper in this permit for outfall 001 is not required . 
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·E. n!! 
1. Previous pennit limits: none 
2. NPDES Application: (No. of pH analyses: 1) 

minimum: 7 .65 standard unit 
maximum: 7.65 standard units 

3. DMR Data: monitoring not required 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Practicable Control Technology (BPT) Standards 423 .12: 
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"The pH of all discharges, except once through cooling water, shall be within the range of 6.0 -9.0." 
5. S.C. Water Classifications and Standards (S.C. Reg. 61-68): Section G.10.f states that the Class FW standards for 

pH shall be "Between 6.0 and 8.5" 
6. Other Infonnation: As noted in the memorandum from EPA Region N dated February 24, I 986 in developing the 

regulation, once through cooling water was not subject to a pH limitation since the pH of intake water is virtually 
unchanged by passage through the condensers, even during chlorination. 

7. Conclusion: pH limitations will not be established for this outfall. 

F. Other Parameters 
The Department ran a Reasonable Pot~ntial analysis on all other data reported on the 2C application. This analysis 

· indicated that there was no reasonable potential for any other parameters to cause or contribute to a water quality 
violation. 

Outfall 002 
Description of outfall, receiving water and wastewater. treatment system: This outfall is from Chemical Treatment Pond 
(CTP) #3 and discharges to the Keowee River below the Keowee Hydro Station. The CTP #3 receives water from the 
following sources: low volume wastes (from CTP #1 and CTP #2), yard drains (rainfall runoff), turbine building sump, 
intake dam underdrain, indigenous springs, chemical metal cleaning wastes (regulated at internal outfall 005), landfill 
leachate (regulated at internal outfall 006), fire protection, RO concentrate and other process wastewater. The treatment 
provided by the CTP #3 system includes pH neutralization, oil and grease separation, and settling. When the gravity drain 
system discharges through Outfall 002 it greatly dilutes the discharge with raw lake water and a sample at that time would 
not be representative of the discharge. 

Operator requirements: B·ased on the treatment system described above and the Pollution Control Act (PCA), the treatment 
system is classified as Group I-Physical/Chemical. The Environmental Certification Board Rules require that a Grade 
D-Physical/Chemical operator be assigned to operate this facility. Inspections of the facility will be required on a daily 
basis per Regulation 61-9.122.4l(e). The wastewater treatment system was permitted under the following Pennits to 
Construct: #19,125-IW issued June 06, 2007, #19,005-IW issued October 28, 2005, #18,881-IW issued July 14, 2004 and 
revised March 16, 2005, #17,658-IW issued April 19, 1994, #17,437-IW issued February 2, 1993, #12,828 issued 
December 10, 1986, #3048-C issued July 26, 1974 and #2049-C issued February 09, 1972. 

Information for this outfall is based on NPDES Permit Application: 2C dated June 20, 2007 

Data from Discharge Monitoring Reports (DMRs) .and NP DES pennit application (including all subsequent data presented) 
from January I, 2005 - May 3 I, 2008 has been used to evaluate permit limitations. 

Previous permit limits are based on the p~rmit (or modification) effective date of January I, 2004 .. 

All waterbody data is provided on the attached Water Quality Spreadsheets. This data includes 7Ql0, annual average flow, 

• 

dilution factors, hardness, TSS and other infonnation as expl~ined in this rationale. Additional infonnation as necessary to 
explain the values used will be provided below. · • · 



• 
A. Flow, effluent 

I. Previous permit limits: 
Monthly Average: MR, MGD 
Daily Maximwn: MR, MGD 
Sampling Frequency: 1/week 
Sample Type: instantaneous 

2. NPDES Application: (No. of flow analyses: 361) 
Long Tenn Average Value: 1.76 MGD 
Maximum 30-day Value: 2.43 MGD 
Maximum Daily Value: 8.94 MGD 

3. DMR Data: The highest flow was reported in 3/07 as 16.5 MGD 
4. Actual long-term average flow (from DMR and/or application): 1.59 MGD 
5. Conclusion: Flow monitoring will continue as previously pennitted. 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: 1/week 
Sample Type: instantaneous 

B. Total Suspended Solids (TSS) 
l. Previous permit limits: 

Monthly Average: 30 mg/1 
Daily Maximum: 95 .5 mg/I 
Sampling Frequency: 2/year 
Sample Type: grab 

2. NPDES Application: (No. of analyses: I) 
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Long Tenn Average Value: -- mg/I 
. Maximum 30-day Value: -- mg/I 

• 

Maximum Daily Value: 10 mg/I 
3. DMR Data: The highest TSS was reported in 12/05 as 20 mg/1. 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Gategory 

Best Practicable Control Technology (BPT) Standards 423 .12: 
a. low volume waste sources (§423.12(b)(3)) and metal cleaning waste (§423.12(b)(5)) shall·not exceed the 

followin : · 
Parameter Month Maximum m 
Total Sus ended Solids TSS I 00 · 

b. 423. l 2{b)(ll)) states, "At the pennitting authority's discretion, the quantity of pollutant allowed to be 
discharged may be expressed as a concentration limitation instead of the mass ... " · 

5. Other lnfonnation: A flow weighted average limitation for TSS must be developed. Therefore, the flow weighted 
average TSS concentration was obtained as follows: 

Contributor 
Summary Flows 
I. Low Volume Waste · 

1.1 Water Treatment Room 0.03 
1.2 Turbine Building Sumps 0.16 
1.3 RO Reject 0.17 

2. Landfill Leachate 
3. Sanitary Wastewater - eliminated. 
4. · Groundwater 

4.1 Toe Drains 0.06 
4.2 Unidentified GW 0.54 
4.3 Dam Seepage 0.29 
4.4 Tendon gallery 0.03 

5. Storm water 

Total 
Flows 
0.36 

0.01 

0.92 

0.45 

Cumulative 
Flows 
0.36 

Monthly 
Average 
30 mg/1 

Daily 
Maximum 
100 mg/1 

0.37 rarely discharges 

· 1.31 20 mg/I 30 mg/I 

1.76 20 mg/I 30 mg/I 
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Sanitary Wastewater was completely tied-on to the Oconee County Sewer System in 2010 and will no longer 
contribute to the discharge. Landfill Leachate rarely discharges and will not be considered, a source. Research 
conducted by EPA for Storm Water Discharges Associated With Industrial Activity From Steam Electric Power 
Generating Facilities shows that storm water only outfalls have a median TSS concentration of 40 mg/1. The EPA 
industrial stormwater multi-sector general NPDES permit sets a TSS benchmark of 100 mg/I for this industry. The 
industrial stonnwater information from EPA will be used as guidance in determining the appropriate TSS 
limitation contribution for both stormwater and groundwater. In previous permits the Department has used 
professional judgment to establish a monthly average of20 mg/I and a daily maximum of30 mg/1 for groundwater. 
Since the previously established limitation is less than both the industrial stormwater benchmark and the 
established median concentration, the existing limitation based on professional judgment is acceptable. Therefore 
the limitations have been calculated as follows: 

Monthly Average 

(0.36 MGD x 30 mg/1} + (0.92 MGD x 20 mg/1) + (0.45 MGD x 20 mg/I} = 21. 7 mg/I 
1.76MGD 

Daily Maximum 

(0.36 MGD x 100 mgi'l) + (0.92 MGD x 30 mg/1}+ {0.45 MGD x 30 mg/1) = 43.8 mg/I 
l.76MGD 

6. Conclusion: Because the source of each flow contributing to the discharge is significantly different from the 
previous permit, the Department believes more frequent monitoring is necessary to ensure compliance with the new 
limitations. Therefore the limits are as follows: 

Monthly Average: 21.7 mg/I 
Daily Maximum: 43.8 mg/I 
Sampling Frequency: I /month 
Sample Type: grab 

Total Residual Chlorine (TRC) 
1. Previous permit limits: 

Monthly Average: 0.011 mg/I 
Daily Maximum: 0.019 mg/I 
Sampling Frequency: I /month 
Sample Type: grab 

2. NPDES Application: present 
3. DMR Data: 0 (all samples below the PQL) 
4. Water Quality Criteria: 

a. Aquatic Life 
Water Quality Criteria from Reg. 61-68, Appendix: 
Freshwater: 

CCC= 11 µg/1- monthly average= 11 µg/1 x 19.3 (DF) = 0.2123 mg/I 
CMC = 19 µg/I - ·daily maximum= 19 µg/1 x 19.3 (DF) = 0.3667 mg'l 

b. Human Health: none 
c. Organoleptic; none 

5. Effluent limitation guidelines: 40CFR Part 423-The Steam Electric Power Generating Point-Source Category: none 
6. Does the discharge cause, have the Reasonable Potential to Cause or Contribute: No 
7. PQL: 0.05 mg/I; EPA Approved Methods - SM4500Cl B, C, D, E, For G 
8. Conclusion: While the majority of chlorine has historically been from: the sanitary treatment system, chlorine may 

, also be present in other low volume waste sources; therefore the potential exists for chlorine to be present in the 
discharge. Since TRC limits will remain on this outfall, the anti~backsliding regulations require that the 
concentrations remain as previously pennitted. Therefore the limit will remain as follows: 

Monthly Average: 0.011 mg/I 
Daily Maximum: 0.019 mg/I 
Sampling Frequency: I/month 
Sample Type: grab 
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Oil and Grease 
1. Previous permit limits: 

Monthly Average: 13 .8 mg/I 
Daily Maximum: 18.4 mg/I 
Sampling Frequency: 2/year 
Sample Type: grab 

2 ... NPDES Application: (No. of analyses: 5) 
Long Term Average Value: - mg/I 
Maximum 30-day Value: -- mg/I 
Maximum Daily Value: < 5 mg/l 

3. DMR Data:< 5.0 mg/I. (reported for.all samples) 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Practicable Control Technology (BPT) Standards 423.12: 
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a. low volume waste sources (§423.12(b)(3)) and metal cleaning waste (§423.12(b)(5)) shall not exceed the 
followin : 

Parameter Monthl Maximum m 
Oil & Grease 20 

· b. 423.12(b)(l 1)) states, "At the permitting authority's discretion, the quantity of pollutant allowed to be 
discharged may be expressed as a concentration limitation instead of the mass .. ;•• 

5. Other Information: A flow weighted average limitation for oil and grease must be developed. Therefore, the flow 
weighted average oil and grease concentration was obtained as follows: 

Contributor 
Summary Flows 
L Low Volume Waste 

4.5 Water Treatment Room 0.03 
4.6 Turbine Building Sumps 0.16 
4.7 RO Reject 0.17 

Total 
Flows 
0.36 

Cumulative 
Flows 
0.36 

Monthly 
Average 
15 mg/I 

Daily 
Maximum 
20 mg/1 

·2. Landfill Leachate 0.01 0.37 rarely discharges 
3. Sanitary Wastewater - eliminated 
4. Groundwater 0.92 1.31 0 mg/I 0 mg/I 

a. Toe Drains 0.06 
b. Unidentified GW 0.54 
c. Darn Seepage 0.29 
d. Tendon gallery 0.03 

5. Storm water 0.45 L76 0 mg/I Omg/1 

Sanitary Wastewater was completely tied-on to the Oconee County Sewer System in 2010 arid will no longer 
contribute to the discharge. Landfill Leachate rarely discharges and will not be considered a source. Oil and Grease 
should not be present in either groundwater or stonnwater. Therefore the limitations have been c_;1Jculated as follows: 

Monthly Average 

(0.36 MODx 15 mg/I)+ (0.92 MOD x 0 mg/I}+ (0.45 MOD x 0 mg/I} = 3.07 mg/I 
1.76MOD 

Daily Maximum 

(0.36 MOD x 20 mg/I)+ (0.92 MOD x 0 mg/1) + (0.45 MOD x 0 mg/I} = 4.09 mg/I 
I.76MOD . 

6. Conclusion: Because the source of each flow contributing to the discharge is significantly different from the 
previous permit, the Department believes more frequent monitoring is necessary to ensure compliance with the new 
limitations. Therefore the limits are as follows: 

Monthly Average: 3.07 mg/1 
Daily Maximum: 4.09 mg/I 
Sampling Frequency: I/month 
Sample Type: grab 



• 
E. pH 
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1. Previous pennit limits: "The pH shall not be less than 6.0 standard units nor greater than 8.5 standard units and · 
shall be monitored once per week by grab sample." 

2. NPDES Application: (No. of pH analyses: 52) 
minimum: 6.2 standard unit 
maximum: 6.9 standard units 

3. DMR Data: The highest value was reported in 3/07 as 6.9 standard units. The lowest value was reported in 10/06 
as 6.2 standard units. 

4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 
Best Practicable Control Technology (BP1) Standards 423.12: 
"The pH of all discharges, except once through cooling water, shall be within the range of 6.0- 9.0," 

5. S.C. Water Classifications and Standards (S.C. Reg. 61-68): Section G.l O.f. states that the Class FW standards for 
. pH shall be "Between 6.0 and 8.5" 

6. Response to Requested Pennit. Changes: The DMR data shows that the facility consistently meets the current pH 
limitation. It is the pennittee that is responsible for taking representative samples, and how that relates to rainfall. 
Therefore the Department will not write a specific sampling procedure for pH. 

7. Conclusion: The pH limit will continue as previously pennitted. · 
Sampling Frequency: I /week 
Sample Type: grab 

F. Other Parameters 
The Department ran a Reasonable Potential analysis on all other data reported on the 2C application. This analysis 
indicated that there was no reasonable potential for any other parameters to cause or contribute to a water quality 
violation . 

• 
Outfall 003 
Description of outfall, receiving water and wastewater treatment system: The site's sanitary wastewater has been tied into 
the Oconee Joint Regional Sewer Authority's system. This outfall has been eliminated effective December 1, 2010. 

Outfall 004 
Description of outfall, receiving water and wastewater treatment system: This outfall consists of liquid radiological waste 
treated by filtration, demineralization, evaporation, incineration, and mixing. Chemical metal cleaning wastes (regulated at 
internal outfall 005) may also be discharged through this outfall location. In order to meet the radiological release 
requirements of 10 CFR 20 (NRC requirements) the liquid radiological waste is diluted with service water (raw lake water 
from Lake Keowee ). 

This discharge is also regulated by the Nuclear Regulatory Commission (NRC) and is monitored per their specifications 
. and the results are reported to the NRC. 

Infonnation for this outfall is based on NPDES Permit Application: 2C dated June 20, 2007 

Data from Discharge Monitoring Reports (DMRs) and NPDES permit application (including all subsequent data presented) 
from January 1, 2005 - May 31, 2008 has been used to evaluate permit limitations. · 

Previous pennit limits are based on the pennit (or modification) effective date ofJanuary 1,.2004. 

All waterbody data is provided on the attached Water Quality Spreadsheets. This data includes 7Q10, annual average flow, 
dilution factors, hardness, TSS and other infonnation as explained in this rationale .. Additional information as necessary to 

• explain the values used will be provided below. · 



• 

• 

A . Flow, effluent 
1. Previous permit limits: 

Monthly Average: MR, MOD 
Daily Maximum: MR, MOD 
Sampling Frequency: I/month 
-Sample Type: estimate 

2. NPDES Application: (No. of flow analyses: 12) 
Long Term Average Value: 2.94 MGD 
Maximum30-day Value: 4.7 MGD 

· Maximum Daily Value: 4. 7 MGD 
· 3. DMR Data: The highest flow was reported in 12/05 as 9.0 MGD 

4. Actual long-tenn average flow (from DMR and/or application): 3.132 MGD 
5. Conclusion: Flow monitoring will continue as previously pennitted. 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
~ampling Frequency; 1/month 
Sample Type: estimate 

Rationale 
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B. I!!! 
1. Previous permit limits: The pH shall not be less than 6.0 standard units nor greater than 8.5 standard units and 

shall be monitored once per week by grab sample. If the service water from the lake is less than 6.0 then the 
discharge shall be no more than 0.1 standard units below the raw lake water. 

2. NPDES Application: (No. of pH analyses: 12) 
minimum: 6.3 standard unit 
maximum: 7.7 standard units 

3. DMR Data: The highest value was reported in 3/06 as 7. 7 standard units. The lowest value was reported in 1/06 as 
6 .. 3 standard units. 

4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 
Best Practicable Control Technology (BP1) Standards 423.12: 
"The pH of all discharges, except once through cooling water, shall be within the range of 6.0 - 9.0." 

5. S.C. Water Classifications ·and Standards (S.C. Reg. 61-68): Section G.10.f. states that the Class FW standards for 
pH shall be "Between 6.0 and 8.5" 

6. ConQlusion: In the previous pennit a pH variance was granted only when the raw lake water used as the source-of 
the service water was below 6.0. Because Lake Keowee is the source of the Keowee River, the pH of the lake 
should be the same as the pH of the river at the discharge location. Standard Methods, SM 4500 allows for a 0.1 

· standard unit variance due to analytical variability. Therefore the discharge pH shall always be greater than 6.0 or 
no more than 0.1 standard units below the raw lake water, just like in the previous permit. The pH of the raw lake 
water is to be sampled at the service water intake. The monitoring frequency and sample type shall remain: 
· Sampling Frequency: I/month 

Sample Type: grab 

C. Other Parameters 
The Department ran a Reasonable Potential analysis on all other data reported on. the 2C application. This analysis 
indicated that there was no reasonable potential for any other parameters to cause or contribute to a water quality 
violation. · 

Outfall 005 
Description of outfall, receiving water and wastewater treatment system: This outfall does not have a physical location, it 
has been maintained in the NPDES pennit in order to keep this option available to the stations and to prevent opening the 

•
NPDES permit Chemical metal cleanings are seldom perfonned at he site and no chemical metal cleanings are planned for 
the foreseeable future. Should the facility determined that a chemical metal cleaning is necessary, a construction permit 
will be obtained based on the treatment system utilized. If the cleaning were to occur on the primary system, then the 
discharge would be treated with a new treatment system to remove metals and then processed out Radwaste Outfall 004. 



• 

• 

• 

Rationale 
Page 12 of 46 

Permit No. SC0000S 15 

Radwaste can remove radiological parameters but is not designed to remove metals. If the cleaning· were to occur on a_ 
secondary system then the water would be treated with a new treatment system and discharged out Outfall 002 with other 
conventional pollutants. 

Operator requirements: No treatment system exists for this wastestream. A treatment system will be permitted for 
construction and approved to operate prior to any discharge of chemical metal cleaning wastes. Operator requirements will 
be established when the wastewater treatment system's construction permit is issued. 

Information for this outfall is based on NPDES Permit Application: 2C.dated June 20, 2007 

Data from Discharge Monitoring Reports (DMRs) and NPDES permit application (including all subsequent data presented) 
from January 1, 2005 • May 31, 2008 has been used to evaluate permit limitations. 

Previous permit limits are based on the permit ( or modification) effective date of January 1, 2004. 

All waterbody data is provided on the attached Water Quality Spreadsheets. This data includes 7QI0, annual average flow, 
dilution factors, hardness, TSS and other information as explained in this rationale. Additional information as necessary to 
explain the values used will be provided below. 

A. Flow, effluent 
1. Previous permit limits: 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling frequency: I/batch 
Sample Type: instantaneous 

2. NPDEs· Application: (No discharge has occurred from this waste stream in the previous 5 years.) 
3. DMR Data: no discharge has occurred 
4. · Actual long•term average flow (from DMR and/or application): no discharge has occurred 
5. Conclusion: Flow monitoring will continue as previously pennitted. 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: I/batch 
Sample Type: instantaneous 

B. Copper, total recoverable 
l. Previous permit limits: 

Monthly Average: 1.0 mg/I 
Daily Maximum: 1.0 mg/1 
Sampling Frequency: I/batch 
Sample Type: grab 

2. NPDES Application: (No discharge has occurred from this waste stream in the previous 5 years.) 
3. DMR Data: no discharge has occurred 
4. 40 CFR Part 423· The Steam Electric Power Generating Point•Source Category 

Best Practicable Control Technology (BPT) and Best Available Technology Economically Achievable (BAT) Standards: 
a. metal cleanin waste (§423.12(b 5 and 423.13(e) shall not exceed the followin : 

Parameter Monthl Avera e m · Dail Maximum m /I 
Co er, total 1.0 1.0 

b. · §423.12(b)(l l) and §423.13(g) states, "At the permitting authority's discretion, the quantity of pollutant 
allowed to be discharged may be expressed as a concentration limitation instead of the mass ... " 

5. Conclusion: To ensure compliance with the effluent guideline, the existing pennit limits will remain in the permit. 
Monthly Average: 1.0 mg/I 
Daily Maximum: 1.0 mg/1 
Sampling Frequency: I/batch 
Sample Type: grab 



• 

• 

• 

C . Iron, total recoverable 
I. Previous permit limits: 

Monthly Average: 1.0 mg/1 
Daily Maximum: 1.0 mg/I 
Sampling Frequency: 1/batch 
Sample Type: grab 
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2. NPDES Application: (No discharge has occurred from.this waste stream in the previous 5 years.) 
3. DMR Data: no discharge has occurred 
4~ 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Practicable Control Technology (BPT) and Best Available Technology Economically Achievable (BA 1) Standards: 
a. metal cleanin waste 423.12 b 5 and§423.13 e) shall not exceed the followin : 

Parameter Monthl Avera e m /I Dail Maximum m 
Iron, total 1.0 1.0 

b. §423.12(b)(l I) and §423.13(g) states, "At the permitting authority's discretion, the quantity of pollutant 
allowed to be discharged may be expressed as a concentration limitation instead of the mass ... " 

5. Com;lusion: To ensure compliance with the effluent guideline, the existing pennit limits will remain in the pennit. 
Monthly Average: 1.0 mg/l 
Daily Maximum: 1.0 mg/l 
Sampling Frequency: I/batch 
Sample Type: grab 

D. Total Suspended Solids (TSS) 
1. Previous permit limits: Monitoring not required 
2. NPDES Application: (No discharge has occurred from this waste stream in the previous 5 years.) 
3 .. DMR Data: no discharge has.occurred 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Practicable Control Technology (BPT) and Best Available Technology Economically Achievable (BA 1) Standards: 
a. metal cleanin waste §423 .12 b 5 shall not exceed the followin 

Parameter Month Maximum 
TSS 100.0 

b. §423.12(b)(l l) states, "Atthe permitting authority's discretion, the quantity of pollutant allowed to be 
discharged may be expressed as a concentration limitation instead of the mass ... " 

5. Conclusion: To ensure compliance with the effluent guideline, the TSS limit will be placed in the pennit. 
Monthly Average: 30.0 mg/1 · 
Daily Maximum: 100.0 mg/I 
Sampling Frequency: I/batch 
Sample Type: grab 

E. Oil and Grease 
1. Previous permit limits: Monitoring not required 
2. NPDES Application: (No discharge has occurred from this waste stream in the previous 5 years.) 
3. DMR Data: no discharge has occurred 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Practicable Control Technology (BPT) and Best Available Technology Economically Achievable (BAT) Standards: 
a. metal cleanin waste ( 423.12 b 5 shall not-exceed the followin : 

Parameter Month( Maximum 

b. §423. l2(b )(11) states, "At the pennitting authority's discretion, the quantity of pollutant allowed to be 
discharged may be expressed as a concentration limitation instead of the mass ... " 

S. Conclusion: To ensure compliance with the effluent guideline, the Oil and Grease limit will be placed in the permit. 
Monthly Average: 15.0 mg/I 
Daily Maximum: 20.0 mg/l 
Sampling Frequency: !/batch 
Sample Type: grab 



• F. J!!! 
1. Previous permit limits: none 
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i. NPDES Application: (No discharge has occurred from this waste stream in the previous 5 years) 
3. DMR Data: monitoring not required 
4. 40 CFR Part 423-The Steam Ele.ctric Power Generating Point-Source Category 

Best Practicable Control Technology (BP1) Standards 423.12: 
"The pH of all discharges, except once through cooling water, shall be within the range of 6.0-9.0." 

5. S.C. Water Classifications and Standards (S.C. Reg. 61-68): Section G.l 0.f. states that the Class FW standards for 
pH shall be "Between 6.0 and 8.5" 

6. Other lnfonnation: EPA-Memorandum dated March 21, 1986 establishes the principle that pH limitations may be 
. applied after combination with another wastewater, provided that monitoring is prior to discharge to waters of the US. 

7. Conclusion: Since pH is limited at the final outfall, whether it is outfall 002 or outfall 004, no limit will be 
established for this internal outfall. 

Outfall 006 
Description of outfall, receiving water and wastewater treatment system: This outfall consists of landfill leachate treated in 
the CTP #3 system, which will eventually discharge through outfall 002. The landfill is pennitted to receive stabilized 
dewatered sewage lagoon sludge, non-hazardous material resulting from spills of ·petroleum products·, asbestos containing 
materials, extremely low level rad waste, empty drums that previously contained hazardous waste, and non-hazardous 
excess chemicals. Even though this outfall rarely discharges, it does discharge and has the potential to contain high 
concentrations of pollutants. A leachate discharge could introduce contamination to the environment long before 
contamination is detected in the groundwater. Therefore this outfall will remain in the permit 

Operator requirements: Since treatment occurs in the CTP #3 system, please see the outfall 002 operator requirements. The 
landfill leachate collection system was pennitted under Permit to Construct #16,279, which was issued May-24, 1990. 

• Infonnation for this outfall is based o~ NPDES Pennit Application: 2C dated June 20, 2007 

• 

40 CFR Part 445-Landfills Point-Source Category states, "This part does not apply to discharges of landfill wastewater 
from landfills operated in. conjunction with other industrial or commercial operations when the landfill receives wastes 
generated by the industrial or commercial operation directly associated with the landfill ... ". Therefore the Department has 
determined that this point-source category does not apply. 
Data from Discharge Monitoring Reports (DMRs) and NPDES pennit application (including all subsequent data presented) 
from January 1,2005 -May 31, 2008 has been used to evaluate permit limitations. 

Previous permit limits are based on the pennit (or modification) effective date of January 1, 2004. 

All waterbody data is provided on the attached Water Quality Spreadsheets. This data includes 7Ql 0, annual average flow, 
dilution factors, hardness, TSS and other infonnation as explained in this rationale. Additional infonnation as necessary to 
explain the values used will be provided below. 

A. Flow, effluent 
1. · Previous pennit limits: 

Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: I/quarter 
Sample Type: instantaneous 

2. NPDES Application: (No. of flow analyses: 4) 
Long Tenn Average Value: 0.01 MGD 
Maximum 30-day Value: 0.02 MGD 
Maximum Daily Value: 0.02 MGD 

3. DMR Data: The highest flow was reported in 3/06 as 0.019 MGD 
4. Actual long-term average flow (from DMR): 0.026268 MGD 



• 

• 

---------

5. Conclusion: Flow monitoring will continue as previously permitted.· 
Monthly Average: MR, MGD 
Daily Maximum: MR, MGD 
Sampling Frequency: I/quarter 
Sample Type: instantaneous 

B. Biochemical Oxygen Demand (BOD5) 
1. Previous permit limits: 

Monthly Average: •-
Daily Maximum: MR, mg/I (only if sewage sludge is placed in the landfill) 
Sampling Frequency: I/quarter 
Sample Type: grab 

2. NPDES Application: (no sewage sludge placed in the landfill) 
3. DMR Data: (no sewage sludge placed in the landfill) 

Rationale 
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4. Conclusion: Starting with the permit that became effective in October 1999, the .pennittee was allowed to land 
apply the sanitary sewage sludge to the "land farm" on-site. From that point on the sewage sludge was no longer 
placed in the landfill. Because of this the BOD in the landfill leachate continued to decrease. In June 2001 the 
BOD in the landfill leachate was below the PQL of 2.0 mg/I and continued to be below the PQL, until monitoring 
was removed from the permit in the first quarter of 2003. The sanitary sewage sludge was the only source of BOD 
and the DMR data supports the fact BOD is no longer a concern in the leachate. This facility is pursuing a 
municipal connection for sanitary sewage. Part of this sanitary connection includes the closure of the existing 
sanitary treatment lagoon. The fin.al disposal of sanitary sludge from this closure may still go to the landfill. If 
sanitary sewage sludge is placed in the landfill, monitoring will begin on the first quarter following the event, and 
monitoring will continue for the duration of this permit. 

Monthly Average: --
Daily Maximum: MR, mg/I 

· Sampling Frequency: I/quarter 
Sample Type: grab 

C. Total Suspended Solids (TSS) 
1. Previous permit limits: riot limited 
2. NPDES Application: (No. of analyses: 1) 

Long Tenn Average Value: < 4 mg/1 
Maximum 30-day Value: < 4 mg/1 
Maximum Daily Value:< 4 mg/I 

3. DMR Data: monitoring not required 
4. Conclusion: Leachate treatment occurs in CTP #3, which discharge through the final outfall 002. Since 

limitations for this parameter are monitored at outfall 002, no limitation will be placed on this internal outfall. 

D. Oil and Grease 

. E . • 

1. Previous permit limits: not limited 
2. NPDES Application: (No. of analyses: I) 

Long Term ,Average Value:•- mg/1 
Maximum 30•day Value: -- mg/I 
Maximum Daily Value:< 5 mg/1 

3: DMR Data: monitoring not required 
4. Conclusion: Leachate treatment occurs in CTP #3, which discharge through the final outfall 002. Since 

limitations for this parameter are monitored at outfall 002, no limitation will be placed on this internal outfall. 

pH 
1. Previous permit limits: not limited 
2. NPDES Application: (No. of pH analyses: 1) 

minimum: 7 .92 standard units 
maximum: 7 .92 standard units 



• 
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3. DMR Data:· monitoring not required 
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4. S.C. Water Classifications and Standards (S.C. Reg. 61-68): Section G.10.f. states that the Class FW standards for 
pH shall be "Between 6.0 and 8.5" 

5. Other Information: EPA Memo dated March 21, 1986 establishes the principle that pH limitations may be applied 
after combination with another wastewater, provided that monitoring is prior to discharge to waters of the US. 

6. Conclusion: Leachate treatment occurs in CTP #3, since pH is limited at final outfall 002, no limit will be 
established for this internal outfall. 

F. Nitrates 
1. Previous pennit limits: 

Monthly Average: --
Daily Maximum: MR, mg/I (only if sewage sludge is placed in the landfill) 
Sampling Frequency:. I/quarter 
Sample Type: grab 

2. NPDES Application: (No. of analyses: 1) 
Long Tenn Average Value: ---mg/I 
Maximum Daily Value: 1.34 mg/1 

3. DrvIR Data: (no sewage sludge placed in the landfill) 
4. Conclusion: The sanitary sewage sludge was the only known source of Nitrates. This facility is. pursuing a 

municipal connection for sanitary sewage. Part of this sanitary connection includes the closure of the existing 
sanitary treatment lagoon. The final disposal of sanitary sludge :from this closure may still go to the landfill. If · 
sanitary sewage sludge is placed in the landfill, monitoring will begin on the first quarter following the event. The 
Department also believes that Nitrate-Nitrite is a better indicator of Nitrogen compounds in the effluent. Therefore 
the current ip.onitoring will be replace with Nitrite and Nitrate, total as N. 

Monthly Average: --
Daily Maximum: MR, mg/I 
Sampling Frequency: 1/quarter 
Sample Type: grab 

G~ Total Organic Carbon (TOC} 
1. Previous pennit limits: 

Monthly Average: --
Daily Maximum: MR, mg/1 
Sampling Frequency: I/quarter 
Sample Type: grab 

2. NPDES Application: (No. of analyses: 4) 
Long Tenn Average Value: 3.09 mg/I 
Maximum 30-day Value: 5. 7 mg/I 
Maximum Daily Value: 5. 7 mg/I 

3. DMR Data: The highest TOC was reported in 12/06 as 5.7 mg/1. 
4. Other Information: It is our professional judgment that 40 CFR Part 419-The Petroleum Refining Point-Source 

Category is acceptable guidance for this wastewater. The guideline states "If wastewater consist solely of 
contaminated runoff and is not commingled or treated with process wastewater, it may be discharged if it does not 
exceed 15 mg/I oil and grease and I 10 mg/1 total organic carbon (TOC) based upon an analysis of any single grab 
or composite sample." 

5. Conclusion: One of the items pennitted for landfilling at this site is non.hazardous material resulting from spills of 
petroleum products. Since TOC is used to control contamination in the Petroleum Refining Category, it is 
reasonable to use TOC as an indicator for petroleum related contamination. Therefore TOC shall continue to be 
monitored as previously pennitted . 

Monthly Average: --
Daily Maximum: MR, mg/I 
Sampling Frequency: 1/quarter 
Sample Type: grab 



• 

• 

H. Copper, total recoverable 
1. Previous pennit limits: 

Monthly Average: -
Daily Maximum: MR, mg/I 
Sampling Frequency: I/quarter 
Sample Type: grab 

2. NPDES Application: (No. of analyses: 5) 
Long Tenn Average Value: 3.6 µg/1 
Maximum 30-day Value: 7 µg/1 
Maximum Daily Value: 7 µg/1 

3. DMR Data: The highest Copper was reported in 12/05 as 0.009 mg/I. 

Rationale 
Page 17 of 46 

. Permit No. SC0000515 

4. Conclusion: There is no reasonable potential for copper shown at final outfall 002. Since copper continues to be shown as 
present at concentration levels greater that the Aquatic Life concentration numbers, it is reasonable to monitor thjs parameter 
as an indicator of possible contamination. Therefore copper shall continue to be monitored as previously pennitted. 

Monthly Average: --
Daily Maximum: MR, mg/1 
Sampling Frequency: I/quarter 
Sample Type: grab 

I. Selenium, total recoverable 
1. Previous pennit limits: 

Monthly Average: --
. Daily Maximum: MR, mg/1 
Sampling Frequency: I/quarter 
Sample Type: grab . . 

2. NPDES Application: (No. of analyses: 5) 
Long Tenn Average Value: 2 µg/1 
Maximum 30-day Value: 2 µg/1 
Maximum Daily Value: 2 µg/1 • 

3. DMR Data: All data was reported as< 0.002 mg/I. . 
4. Conclusion: There is no reasonable potential for selenium shown at final outfaU 002. The 2C application indicates that 

the selenium was present at outfall 006; therefore it is reasonable to monitor this parameter as an indicator of possible 
contamination. Selenium shall continue to be monitored as previously pennitted. 

Monthly Average: --
Daily Maximum: MR, mg/I 
Sampling Frequency: 1/quarter 
Sample Type: grab 

J~ Zinc, total recoverable 
1. P~evious pennit limits:· 

. Monthly Average:-
Daily Maximum: MR, mg/I 
Sampling Frequency: I/quarter 
Sample Type: grab 

2. NPDES Application: (No. of analyses: 5) 
Long Tenn Average Value: 15 µg/1 
Maximum 30-day Value: 15 µg/1 
Maximum Daily Value: 15 µg/1 

3. DMR Data: The highest Zinc was reported in 6/07 as 0.043 mg/I. 
4. Conclusion: There is no reasonable potential for zinc shown at final outfall 002. The data continues to indicate that zinc 

is present at outfall 006; therefore it is reasonable to monitor this parameter as an indicator of possible contamination. 
Zinc shall continue to be monitored as previously pennitted. ·· 

Monthly Average: --
Daily Maximum: MR, mg/1 
Sampling Frequency: I/quarter 
Sample Type: grab 



• 
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Outfall007 
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Description of outfall, receiving water and wastewater treatment system: This outfall is comprised of 'utility water' from 
Keowee Hydro. This water consists of non-contact cooling water and dewateringlsump water. A description of the various 
waste streams from the hydro is described below: 

A. Cooling Water Discharges: An estimate of the volume of cooling water used at Keowee Hydro is 8 MGD. Various 
components within, a hydroelectric facility generate heat during operation and need to be cooled. These components 
may be cooled with a lubricant such as oil or water. In some instances, oil reservoirs may be cooled by a heat 
exchanger with once through non-contact cooling water. 

A description of cooling water discharges is listed below: 

1. Generator-Air Cooling Water: The cooling water flow of each unit combines with hydro turbine water discharge in 
the facility tailrace at a single point, which is below the surface of the water. The cooling water is generally less 
than 0.01 % of the total discharge flow. 

2. Water Cooled Bearings: Bearings are cooled with non-contact cooling water withdrawn from the station's service 
water and discharged via a concrete trench, sump, or wheel pit to the tailrace. The discharge point is below the 
water level. 

3. Miscellaneous component cooling: Non-contact cooling water used to cool various components within the station 
such as air compressors and lube oil coolers. 

B. Other Discharges 

Component Lubrication: Since various components of systems within the station require lubrication for proper 
operation and are in direct contact with water, lubrication processes are minimized. Descriptions of lubricating 
processes associated with such systems are listed below: 

1. Head Gates: All hyqro stations have head gates that are used to isolate turbines from the intake waters in the lake 
or river in order to gain access to the unit internals. Prior to the head gates be_ing removed or operated (normally no 
more than once per year), the mechanism must be lubricated. The head gates have pivot points that are manually 
lubricated with grease to assure proper operation. 

2. Wicket Gates: All hydro stations use wicket gates to control the flow of water to each unit. They consist of a 
series of gates that surround the turbine and subsequently control the generator speed. There are mechanical 
linkages between the wicket gates of each· unit that are periodically lubricated with grease at the pivot points of 
each wicket gate. 

3. Floodgates: Floodgates that can be raised in an emergency if the potential of flooding exists. Tests are required 
annually by the Federal Energy Regulatory Commission to ensure the gates are operable in the event of such an 
emergency. Up to a gallon of oil may be used to lubricate each floodgate to prevent binding. 

Fire Protection Water: The fire protection system uses non-chlorinated water in the event of a fife. This system is 
periodically tested to assure that they are operable. Water from the tests may drain to stormwater drains and to the 
tailrace. In addition, fire hydrants at stations are periodically tested. This non-chlorinated water flows to yard drains 
that discharge to storm drains or to the tailrace. 

Should biofouling threaten the operability of the system, chlorine will be injected as needed. The fire protection system 
will be operated in such a manner to minimize the discharge of chlorine to receiving waters. This includes such 
practices as directing system flushes across the ground to eliminate residual chlorine. If general corrosion should 
become significant, additional corrosion treatment could be provided. If chemicals other than chlorine are used, the 
system will be operated in such a way to prevent the discharge of toxic quantities of the chemical to receiving waters. 
Appropriate pennissions will be obtained prior to use of alternate chemicals. 
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Oil/Water Separators: Oil/water separator units may be used to process oily wastewater which has been collected at 
• the site during maintenance and/or cleaning activities (i.e. condensate from air compressors). The wastewater produced 
from such units will be discharged to the floor drainage system. The remaining oily waste will be disposed and 
handled according to applicable waste regulations. 

Sanitary Systems: Keowee ·Hydro uses an approved septic tank system. 

Sumps and Water Collection Systems: The nature of hydroelectric facilities is such that water is constantly moving 
through the facility via designed stress relief seepage and minor cooling water leakage in piping systems. · These 
leakage sources are: bearing cooling water, generator air-cooling water, strainer systems, and seepage through the dam 
proper (uncontaminated groundwater). The systems and activities listed in this section result primarily in discharge of 
this water to the tailrace of the hydroelectric facility. 

1. Floor Drains: Keowee hydro is equipped with floor drains. Their purpose is for the collection of condensate, 
groundwater seepage and equipment leakage throughout the facility. 

2. Station Sumps: The suinps may collect service water leakage, drain valve relief water, bearing ·cooling water, 
wheel pit drainage, lube oil cooling water, emergency flood waters, and leakage from the gallery. These sumps 
may collect small amounts of oil and grease, depending on the source of the water. Oil absorbent materials are · 
used in the sumps to minimize oil and grease discharged; 

3. Unwatering Sumps: Keowee hydro station uses pumps or pressurized air to remove water from Within the turbine 
when maintenance is to be performed. Certain sections of a unit may be isolated ·by head gate installation and then 
unwatered to allow access to station equipment that may need repairs or inspections. These sumps contain only 
raw water from the unwatering process . 

4. Gallery Wash Water: The Gallery is a tunnel that provides access to certain bearings. Due to see.page of 
groundwater through wall fissures in the Gallery, mineral encrustation develops (calcium primarily from the 
concrete). Periodically, these mineral deposits are removed by pressure washing with water. This wash water 
would flow into the trench that discharges to the tailrace. 

5. Wheel Pit Wash Water: The wheel pit is the area above the turbine that contains oil lubricated bearings, motors, 
gate arms, and lube oil coolers. The wheel pit water is pulled out with the hydro flow when the unit is on line or is 
pumped out. The wheel pit can become oily or greasy during normal station operation arid is cleaned periodically. 
Depending on the location and the size of the wheel pit, this may be performed either with a high· pressure spray 
water wash and/or is done by hand wiping with a degreaser. Detergents or degreasers on Duke Energy's approved 
chemical's list may be used in the washing process. This activity is performed for general housekeeping and to 
assure that safe access can be obtained to the wheel pit. 

Trash Removal: Since hydroelectric facilities are located on rivers and lakes, various floating debris collects on the 
upstream side of the dam. Sediment accumulates along the upstream side of the dam and is deposited in the river bed 
or lake bottom. There are several systems that are designed to deal with removal of this accumulated trash and 
sediment. 

1. Service Water Strainers: A system of strainers collect debris that periodically has to be backwashed. These 
strainer systems are backwashed with water to prevent clogging of pipes or premature equipment failure. Some 
locations have automatic back wash systems.· · 

2. Trash Gates: Trash gates are available at some locations to allow debris that accumulates on the upstream side of a 
station to pass downstream ... 
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Most wastewater discharges are contained within the structure of the dam and discharges into the river below the water 
line. It is physically impossible to obtain samples for these outfalls. Therefore, the hydroelectric station is considered one 
outfall, with the effects monitored qelow the dam in the Keowee River. ,. 

Operator requirements: No treatment system has been permitted for this area. 

Information for this outfall is based on NPDES Permit Application: 2E dated June 20, 2007 

Data from Discharge Monitoring Reports (DMRs) and NPDES permit application (including all subsequent data presented) 
from January 1, 2005 • May 31, 2008 has been used to evaluate permit limitations. 

Previous permit limits are based on the permit (or modification) effective date of January 1, 2004. 

The Department's professional judgment and water quality standards from Regulation 61-68 have been used to justify the 
permit limits: 

Oil & Grease: The oil and grease limits are derived from the narrative water quality criteria in Reg. 61·68.E.5.b_ which 
prohibits the discharge of oil and grease in amounts sufficient to create a nuisance or to interfere with the classified 
water uses. The Department interprets this narrative criterion as prohibiting a discharge that would cause oil sheen. 
Since direct samples of the discharge are not possible reports of visual observations shall be required to demonstrate 
compliance with the criteria. The required once per month observation must be perfonned by a certified operator. The 

- operator grade will be the grade identified for the process wastewater treatment system. Duke has stated that daily 
visual inspections are taken below the hydro station. Other station personnel may perform inspections not required by 
the permit, yet all inspections shall be documented, whether they are done by the certified operator or other station 
personnel. 

Temperature: Temperature of the cooling water discharge is not expected to be a concern given the dilution provided 
by the receiving waters. 

Iili.: The source of all wastewater is Lake Keowee. None of the systems are expected to significantly alter the pH. With 
both the wastewater and the receiving stream originating in Lake Keowee, and the large dilution provided by the 
receiving stream, the discharge is not expected alter pH. · 

All Outfalls 

A. Polychlorinated Biphenyl Compounds {PCBs) 
1. Previous perniit limits: Part V.A.2 contains a prohibition thafstates, "There shall be no discharge of 

polychlorinated biphenyl compounds such as those commonly used for transformer fluid." 
2. NPDES Application: believed absent 
3. DMR Data: reporting not required 
4. 40 CFR Part 423-The Steam Electric Power Generating Point-Source Category 

Best Available Technology (BAT) Standards 423.13: 
a. "There shall be no discharge of polychlorinated biphenyl compounds such as those commonly used for 

transformer fluid." 
5. Water Quality Criteria: See Spreadsheet in Appendix 1. 
6. Other Infonnation: Lake Hartwell is listed on the 303(d) list of impaired waters due to a fish.consumption 

advisory on PCBs. Since the waterbody is impaired, the assumption is that an addition to the water column levels 
can affect the PCB accumulation in the fish, which would contribute to a water quality violation . 

7. Conclusion: The federal guideline for steam electric power generators prohibits the discharge of PCBs, therefore 
the prohibition will remain as previously pennitted. 



Whole Effluent Toxicity (WET} Requirements 

Rationale 
Page21 of 46 

Permit No. SCO00OS 15 

.A. Background Information 

• 

• 

1. Previous permit requirements (effective January I, 2004): 
Chronic whole effluent toxicity testing at a CTC = 12% using the dilution series 0%; 18%, 32%, 56% and 
100% 
Quarterly Average: 25% effect (total, reproduction, & mortality) 
Maximum: 40% effect (total, reproduction, & mortality) 
Sampling Frequency: I/quarter 
Saf(lple Type: 24-hour composite 

2. DMR Data: The 9/07 report indicated a total effect of 7 .3%, due to reproduction only. 
3, Current permit requirements (effective May 1, 2010): 

· Chronic whole effluent toxicity testing at a CTC = 12% using the dilution series 0%, 6%, 25%, 37.2%, 50% 
Mdl00% . . 

Monthly Average: 25% effect (total, reproduction, & mortality) 
Maximum: 40% effect (total, reproduction, & mortality) 
Sampling Frequency: 1 /quarter · 
Sample Type: i4-hour composite 

4. Discharge Method: The treated wastewater is discharged from 72-inch culverts onto a rip-rap rock slope on the 
right bank of the tailrace channel, which is considered the Keowee River. This channel forms the headwaters of 
Lake Harwell Md the water depths vary with the water level of the lake. The effective 7QIO in the river is 50 cfs 
based on leakage from the dam. 

5. Mixing Zone Demonstration: A dye study was conducted on June 10, 2010. Dye was injected into the effluent 
stream at the weir, which is approximately 1800ft upstream from the point where the effluent reaches the river. The 
effluent channel is filled with rip-rap (rock), which enhances mixing. On the day of sampling the minimum flow 
was being discharged from the Keowee Dam and full pool in Lake Hartwell backed up water in to the study site. 
The width of the Keowee River at the discharge point was measured at 200ft. For the study the effluent flow was 
adjusted to maximum flow two hours prior to the initiation of dye release and the high flow was maintained · 
throughout the study period. Due to the very slow velocity of the river under the study conditions, it was noted that 
effluent flowed in both M upstream and downstream direction. As a result a study zone was set with its center at 
the discharge point, extending 200ft upstream, 200ft downstream and across the width of the Keowee River. 

B. Acute Toxicity 
l. Zone of Initial Dilution (ZID) Infonnation: 

The conservative results of the dye studay at full pool conditions and maximum discharge have minimized the size 
of the ZID. The area of the ZID with the highest Acute Test Concentration (ATC) is OW because of the poor 

· mixing in the near field region and recirculation. Therefore: 

Acute ZID 
Width: Om 
Length: 0 m 

Acute concentrations 
Width: 100% 
Length: 100% 

2. Conclusion: Based on the ZID as determined by the Mixing Zone Demonstration an acute toxicity limitation will 
be added to the permit. The effluent will be tested at an ATC of 100%, and the sampling frequency will be the 
same as the existing chronic testing frequency. · 

Sampling Frequency: I/quarter 
Sample Type: 24-hr. composite 
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1. Mixing Zone: Initially the study proposed a mixing zone of 400:ft long (200ft upstream, 200ft do~stream) and 
I 00ft wide. Due to the widely variable results at the 100ft boundary, the study suggests that at this lateral boundary 
there are eddies and inconsistencies in mixing, such that precise measurements of the effluent concentrations are 
unreliable. 

2. Facility Proposal: Due to the inconsistencies at the lateral boundary noted above the facility proposes that the 
lateral boundary be-disregarded and that the mixing be considered at the downstream boundary only. By averaging 
the dye study concentrations from the 60ft instream out to the far bank the downstream concentration is more 
stringent than the upstream concentration, therefore the proposed CTC is 14.5%. 

3. Conclusion: The, Department agrees that as far as the upstream and downstream boundaries go, averaging 
concentrations at those boundaries is a reasonable approach, and the conditions at the I 00ft lateral boundary makes 
the data in that zone unreliable. That being said the Department believes that a lateral boundary still needs to be 
considered to ensure a safe passage zone for the aquatic biology. Therefore instead of considering concentrations 
out to the far bank of the Keowee River, the Department will consider concentrations to the 140ft area as the lateral 
boundary for the mixing zone; Therefore the upstreani boundmy is detennined by averaging the concentrations 
200ft upstream between 60ft and 140ft in river which ykilds a CTC of 13 .6%, the downstream boundary is 
determined by averaging the concentrations 200ft downstream between 60ft and 140ft in river which yields a CTC 
of 14.6%, and the lateral boundary is determined by averaging the concentrations obtained 140ft from the 
discharge bank between 200ft upstream and 200 downstream which yields a CTC of 19.4%. Taking the most 
conservative result from the three boundaries for consideration the lateral boundary will be applied as a permit 
limitation. 

Based on a new CTC concentration the multiple dilutions were recalculated as follows: 

0% (control), 4%, 8.9%, 19.4 (CTC)%, 44.7% and 100% 

The lim1tations are: 

Monthly Average* = 25% 
Daily Maximum= 40% 
Chronic whole effluent toxicity testing shall be performed at aCTC = 19.4% using the dilution series 0%, 4%, 
8.9%, 19.4% (CTC), 44. 7%, I 00% 
Sampling Frequency: I/quarter 
Sample Type: 24-hour composite 

* Please note that monthly average is being used per the requirements ofR.61-9.122.45.d. This may be 
different than was included in previous permits issued to this facility. 

Chemical Additives. 

A. Cooling Water Additives (Outfall 001) 

Chlorine additives - The addition of chlorine to the cooling water is prohibited. 

Biocides-Any planned use ofbiocides must be reported to the SCDHEC for review and approval. Approved biocides 
are limited to the No Observable Effect Level (NOEL) for general fish populations as a daily maximum. 

Dispersants - Previously reported dispersants are limited to the NOEL _concentratioll for general fish populations as a 
daily maximum . 

Corrosion Inhibitors - Where not already limited in the pennit, previously reported corrosion inhibitors are limited to 
the NOEL concentration for general fish populations as a daily maximum. 
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B. Hazardous and Toxic Substances Table· 2c-3: At Oconee Nuclear Station the projected concentration level and 

• 
potential for toxic and hazardous substances being in a discharge is very low. With reference to Item V-D of Form 2-C 

. the substances identified under Table 2c-3 which may be in a discharge are as follows: 

• 

• 

a. Formaldehyde is present in the laboratory in the pH buffers and turbidity standards. It potentially can be 
discharged via outfalls 002 and 004 in very small concentrations. An additional source· of Formaldehyde is 
discussed under outfall 002 for RO lay up (pages 7 & 8). 

b. Triethylamine is contained in an herbicide. It could be present in very small concentrations in outfall 002 and 
storm water. 

c. Monoethylamine is used in the laboratory in the sodium analyzer reagent in order to adjust the pH. It potentially 
could be in outfalls 002 and 004 but at very low concentrations. 

d. Acetaldehyde is used in the laboratory in denatured alcohol. It could be present in outfalls 002 and 004 but at very 
· low concentrations in outfalls 002 and 004. 

e. Dicamba is a herbicide that is 2.82 per cent of the product. The. product is applied as a percent solution. It could· 
be present in outfall 002 ancj stonnwater but in very low concentrations. 

f. Triethananolamine is contained in a non-petroleum lubricant. The product contains 10% of Triethanolamine and 
· the product is used at 3 % concentration. This product potentially could be in outfall 002 but at very low 
concentrations. · 

g. Asbestos potentially can be present in outfall 001, 002, 003 and 004 due to removal of asbestos materials. If it is 
present it would be at very low concentrations. Historical sampling for outfall 002 has resulted in no detectable 
levels. 

C. Hazardous Substances Under 40 CFR 117 and CERCLA: The following are hazardous substances located at Oconee 
Nuclear site that could be released in the event-of a spill in quantities equal to or greater than the reportable quantity 
'(RQ) levels as referenced in 40 CFR (a) (2) and 355. This list was provided in order to qualify for the reportability 
exemption provided under 40 CFR 117 and the Comprehensive Environmental Response Compensation and Liability 
Act (CERCLA). 

The Clean Water Act was amended in 1978 to allow exclusions from Section 311 (Section 311 prohibits the discharge 
of oil and hazardous substances into or upon waters of the United States). The 311 exclusions apply to (1) discharges 
in compliance with a permit; (2) discharges resulting from circumstances identified, reviewed, and made a part of the 
public record with respect to a permit, and (3) continuous or anticipated intennittent discharges which are caused by 
events occurring within the scope of relevant operating or treatment systems. These excluded discharges ate exempted 
from Section 311 and are instead subjectto Section 402 and 409 of the Act. 
The values below represent the maximum quantities on-site that could be released at one time. They do not reflect 
quantities that are discharged through typical use. The spill reportability exemption is requested for the substances 
identified below. 

Substance Quantity (lbs)* Source Discharge ( outfall) 
Hydrazine 1550 - Water Treatment 002,004 
Sodium Hydroxide 22000 Demineralizer Regen 002 
Sulfuric Acid 35000 Demineralizer Regen 002 
Calcium Hypochlorite 100 Sewage Disinfection 002,003 
Sodium Hypochlorite 500 Water Treatment 002 
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Sulfuric Acid, Sodium Hydroxide -These compounds effect pH. Their toxicity toward aquatic life 
is ~sumed to be a function of the resulting pH, which is limited at Outfall 002 . 

Hydrazine - Based on the history of hydrazine monitoring at this facility it has been determined that 
there is no reasonable potential for hydrazine to impact the receiving stream. The Department will 
reevaluate hydrazine if use of this chemical increases. 

Sodium hypochlorite and calcium hypochlorite - Total Residual Chlorine has been evaluated at 
Outfalls 001 & 002. 

Groundwater Monitoring Requirements 

The Groundwater Quality Section recommends the removal of the following parameters from the groundwater monitoring 
requirement: 

Total Organic Carbon 
Total Chromium 
Total Manganese 
Total Silver 

Total Arsenic 
Total Iron 
Total Mercury 
Total Zinc 

Total Cadmium 
Total Lead 
Total Selenium 

Monitoring well A-9 is dry with insufficient water to acquire a representative sample, therefore A-9 will be removed from 
the permit and replaced· with existing w~ll A-13. The permittee shall monitor and report each of the eight (8) groundwater 

. monitoring wells (A-1, A-2, A-8; A-10, A-11, A-12, A-13 and BG-4) semi-annually for the following parameters: 

Water Table Elevation 

•
. Field Specific Conductivity 
Sulfate 

Depth to the Water Table 
Ammonia-Nitrogen 
Total Barium 

Field pH 
Nitrate 
Total Copper 

The 3 wells A-14, A-17 and A-18 should be removed from the pennit. These wells were monitored for water table 
elevations only. Duke will continue to monitor these and use the information to construct potentiometric data maps; 
however it is not necessary that the water table elevations be submitted as a perm_it requirement. 

The pennittee shall also monitor and report four (4) groundwater monitoring wells (A-1, A-10, A-11, and A-13) semi-
annually for the following parameters: · 

Fission and Activation Products (pCi/L) 
Tritium (pCi/L) 

Semi-annual samples shall be taken in second and fourth calendar quarter of each year. 

316(b) 

Section 316(b) of the CWA states "Cooling water intake sti:uctures: Any standard established pursuant to section 301 or 
section 306 of this Act and applicable to a point source shall require that the location, design, construction, and capacity of 
cooling water intake structures reflect the best technology available for minimizing adverse environmental impact." During 
the initial operation of Oconee Nuclear Station (ONS), studies were conducted to address potential 
impingement/eritrainment concerns, as required by the licensing of ONS. 

The initial study was submitted on Mar~h 24, 197 6 and indicated that operation of ON S had no Adverse Environmental 
~pact (AEI) to the aquatic community of Lake Ke9wee. At that time, the Department made a Best Professional Judgment 

determination that the technology used for the intake structure was appropriate for minimizing environmental impacts at 
this facility. 
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On July 9, 2004, 40 CFR Part 125 Subpart J for Cooling Water Intake Structures for Phase II, Large Existing Electric 

• 
Generating Plants was promulgated to deal with how facilities are required to meet 3 l 6(b) requirements. As required by 
this rule, additional impingement studies were approved by SCDH:EC and completed at ONS from September 2006 to 
August 2007. A report titled, "Information Submitted for Best Professional Judgment §316(b) Decision-making for Duke 
Energy's Oconee Nuclear Station", dated November 2008 was provided to the Department. 

In March 2007, EPA suspended this regulation due to litigation over certain conditions of the regulation. Since the 
· regulation has now been suspended and changes to the regulation have yet to be made, the Department is delaying our final 

• 

• 

decision on compliance with 3 l 6(b ). · 

The Department has included a reopener statement that allows the permit to be reopened when the regulation referenced 
above is updated. 

Land Application of Sanitary Sludge 

When the permit application was first submitted the Oconee Station requested additional land be added to the landfarm. 
Since that time, work on completing the sanitary connection has continued. Any sludge that remains is to be placed into 
the on-site landfill once the lagoon is abandoned. Therefore the land application of sanitary sludge will be removed from 
this permit. 

II. GENERAL INFORMATION 

A. The effluent from this facility may be subject to the requirements of any of the following regulations: R.61-68, 
R.61-69, R.61-9.122, 124, 125, 129, 133, and 403; 40 CFR Part 136; Subchapter N (40 CFR Parts 400 through 
402 and 404 through 471); and R.61-9.503, 504 and 505 . 

B. Authority: This permit is written in accordance with applicable laws and regulations including, but not limited to, 
Regulation 61-9, Regulation 61-68, Pollution Control Act and Clean Water Act. 

C. Uncler R.61-9.124.8 (Fact Sheet), a fact sheet shall be prepared for every draft permit for a major NPDES facility or 
activity, for every Class I sludge management facility, for every NPDES draft permit that incorporates a variance or 
requires an explanation under section 124.56(b), and for every draft pennit which the Department finds is the subject 
of wide-spread public interest or raises major issues. 

D. The conclusions noted in the Rationale establish proposed effluent limitations and permit requirements addressed 
in R.61-9.122.43 (Establishing Permit Conditions), R.61-9.122.44 (Establishing Limitations, Standards and other 
pennit conditions) and other appropriate sections ofR.61-9. 

III. BACKGROUND AND PROCEDURES FOR PERMIT LIMIT DEVELOPMENT 

A. The receiving waterbody 7Ql 0, annual average flow or other critical flow condition at the discharge point, and 
7QIO, annual average flow, or other critical flow condition at the boundary of the source water protection area 
above a proposed or existing drinking water intake (if applicable) are determined by the SCDHEC's Wasteload 
Allocation Section. The 7QIO, Annual Average Flow or other critical flow conditions are based on infonnation 
·published or verified by the USGS, an estimate extrapolation from published or verified USGS data or from data 
·provided by the permittee. · These flows may be adjusted. by the Wasteload Allocation Section to account for 
existing water withdrawals that impact the flow. The 7QIO (or 30Q5 if provided by the applicant), annual average 
flow at the discharge point, or other critical flow condition or 7QI0 (or 30Q5 if provided by the applicant), annual 
average flow or other critical flow condition at the boundary of the SWP area for a proposed or existing drinking 
water intake will be used to detennine dilution factors, as appropriate, in accordance with R61~68.C.4.a & 4.b for 
aquatic life, human health, and organoleptic effects respectively. 
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B. Water and organism consumption and drinking water MCL data will be evaluated as human health values when 
calculating dilution factors. "The Department may, after Notice of Intent included in a notice of a proposed 
NPDES permit in accordance with Regulation 61-9.124.f0, determine that drinking water MCLs or W/O shall not 
apply to discharges to those waterbodies where there is: no potential to affect an existing or proposed drinking 
water source and no state-approved source water protection area." For pennitting purposes, a proposed drinking 
.water source is one for which a complete permit application, including plans and specifications for the intake, is on 
file with the Department at the time of consideration of an NPDES pennit application for a discharge that will 
affect or has the potential to affect the drinking water source (R.61-68.E,14.c(S)). The Department defmes the 
source water protection (SWP) area to be the primary SWP area delineated by the Source-Water Assessment and 
Protection (SW AP) Program initiated by the EPA and required by the states to identify SWP areas to protect 
drinking water sources. Using the procedure described in the document entitled, "Detennination of the Primary 
and Secondary Source-Water Protection Areas for Selected Surface-Water Public-Supply Systems in South 
Carolina, 1999," USGS Water Resource Investigations Report 00-4097, the primary SWP area for a drinking water 
intake is the area which encompasses· all 14-digit Hydrologic Unit Code (I-IlJC) basins that adjoin streams, 
tributaries, and reservoirs between an intake and the upstream 10-percent exceedance, 24-hour travel distance 
(TOT 10). The entire basin above a drinking water intake has been designated as the SWP area where the drainage 
area is ·equal to or less than one HUC basin or is estimated to have less than 24-hours of instream travel time 
between the intake and the HUC basin in the headwaters 0f the drainage basin. · 

C. Application of numeric criteria to protect human health: If separate numeric criteria are· given for organism 
consumption, water and organism consumption (W/O), and drinking water Maximum Contaminant Levels 
(MCLs), they shall be applied as appropriate. The most stringent of the criteria shall be applied to protect the 
existing and classified uses of the waters of the State (R.61-68.E.14.b(l)). 

D. Numeric criteria have been established in R.61-68 based on organoleptic data (prevention of undesirable taste and 
odor). For those substances which have aquatic life and/or human health numeric criteria and organoleptic numeric 
criteria, the most stringent of the three shall be used for derivation of pennit effluent limitations. See R.61-68.E.13. 

. . 
E. Sampling Frequency: Samples•and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity. Monitoring results must be conducted according to test procedures approved under 40 CFR Part 
136, unless other test procedures have been specified in the permit (R61-9. l 22.4 l G)( 4)). Typically, requirements 
to report monitoring results shall be established on a case-by-case basis with a frequency dependent on the nature 
and effect of the discharge but in no case less than once a year(R.61-9.122.44(i)(2)). 

F. Compliance Schedules: 

1. A person issued an NPDES permit by the Department who is not in compliance with applicable effluent standards 
and limitations or other requirements contained therein at the time the pennit is issued, shall be required to 
achieve compliance within a period of time as set forth by the Department, with effluent standards. and limitations, 
with water quality standards, or with specific requirements or conditions set by the Department. The Department 
shall require compliance with tenns and conditions of the permit in the shortest reasonable period of time as 
determined thereby or within a time schedule for compliance which shall be specified in the issued pennit. (R.61-
9.I22.47(c)(l)) . 

2. If a time schedule for compliance specified in an NPDES pennit which is established by the Department, exceeds 
nine (9) months, the time schedule shall provide for interim dates of achievem:ent for compliance with certain 
applicable terms and conditions of the permit. (R.61-9.122.47(c)(2)) · 

G. Procedure for establishing effluent limitations: 

1. Effluent limits (mass and concentration) for Five day Biochemical Oxygen Demand (BODs), Ultimate Oxygen 
Demand (UOD), Dissolved Oxygen (DO), Total Ammonia Nitrogen (as N), and Nutrients (e.g., nitrogen and 
phosphorus) are established by the Wasteload Allocation (WLA) Section, with consideration given to 
technology-based iimitations. 
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a. Five day Biochemical Oxygen Demand BOD5, Ultimate Oxygen Demand (UOD), Dissolved Oxygen 
(DO): 

Effluent limits for conventional oxygen demanding constituents (BOD5, UOD and DO) are established to 
protect in-stream water quality, while utilizing a portion of the assimilative capacity of the receiving water. 
The ability of a water body to assimilate oxygen-demanding substances is a function of its physical and 
chemical characteristics above and below the discharge point. Various mathematical techniques, called 
models, have been developed to estimate this capacity. The Department follows the procedures as outlined 
in the "State/EPA Region N Agreement on the Development of Wasteload Allocations/Total Maximum 
_Daily Loads and NPDES Permit Limitations" dated October 30, 1991 (as updated) for determining the 
assimilative capacity of a given water body. Mathematical models such as QUAL2E and QUAL2E
UNCAS are used in accordance with "Enhanced Stream Water Quality Models QUAL2E and QUAL2E
UNCAS: Documentation and Users Manual" (EPA/600/3-87/007; dated May 1987) as updated. B0D5 

and UOD values determined from modeling results will be used in pennitting as monthly average derived 
limits (Cw1a). Daily maximum derived limits will· typically be detennined by multiplying the monthly 
average value by two. · 

For facilities subject to effluent guidelines limitations or other technology-based limitations, BOD5 will 
also be evaluated in accordance with the applicable industrial categorical guidelines. These guidelines will 
be identified in Part I of this rationale when they are applicable to the permit. 

b. Total Ammonia Nitrogen (as N): 

Ammonia limitations based on oxygen demand will be detennined from modeling information as described 
above. These values will be used as monthly average derived limits and a daily maximum will typically be 
detennined by multiplying the monthly average derived limit by two. These values will be compared with 

·the ammonia water quality criteria for protection of aquatic life from·Regulation 61-68, Attachment 3 and 
any categorical limitations: The more stringent of the limitations will be imposed. Calculations for aquatic 
life criteria and other wasteload recommendations are shown in Part I of this rationale when ammonia is a 
pollutant of concern. 

c. Discharges of Nutrients: 

In order to protect and maintain lakes and other waters of the State,.consideration is given to the control of · 
nutrients reaching the waters of the State. Therefore, in accordance with ·regulation R.61-68.E.1 l, the 
Department controls the nutrients as prescribed below. Nutrient limitations will be determined from. the 

· best available information and/or modeling performed by the Wasteload Allocation Section to meet these 
water quality standards. 

i. Discharges of nutrients from all sources, including point and nonpoint, to waters of the State shall be 
prohibited or limited if the discharge would result in or if the waters experience growths of 
microscopic or macroscopic vegetation such that the water quality standards would be violated or the 
existing or classified uses of the waters would be impaired. Loading of nutrients shall be addressed on 
an individual basis as necessary to ensure compliance with the narrative and numeric criteria. 

ii. Numeric nutrient criteria for lakes are based on an ecoregional approach which talces into account the 
geographic location of the lakes within the State and are listed below. These numeric criteria are 
applicable to lalces of 40 acres or more. Lakes of less than 40 acres will continue to be protected by 
the narrative criteria . 

1. For the Blue Ridge Mountains ecoregion of the State, total phosphorus shall not exceed 0.02 mg/I, 
chlorophyll a shall not exceed 1 0 ug/1, and total nitrogen shall not exceed 0.3 5 mg/I 
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2. For the Piedmont and Southeastern Plains· ecoregions of the State, total phosphorus shall not 
exceed 0.06 mg/1, chlorophyll a shall not exceed 40 ug/1, and total nitrogen shall not exceed 1.50 
mg/1 

3. For the Middle Atlantic Coastal Plains ecoregion of the State, total phosphorus shall not exceed 
0.09 mg/I, chlorophyll a shall not exceed 40 ug/1, and total nitrogen shall not exceed 1.50 mg/I. 

iii. In evaluating the effects of nutrients upon the quality of lakes and other waters of the State, the 
Department may consider, but not be limited to, such factors as the hydrology and morphometry of the 
waterbody, the existing and projected trophic state, characteristics of the loadings, and other control 
mechanisms in order to protect the existing and classified uses of the waters. 

iv. The Pepartment shall ta1ce appropriate action,- to include, but not limited to: establishing numeric 
effluent limitations in permits,~ establishing Total Maximum Daily Loads, establishing waste load 
allocations, and establishing load allocations for nutrients to ensure that the lakes attain and maintain 
the narrative and numeric criteria and other applicable water quality standards. 

v. The criteria specific to lakes shall be applicable to all portions of the lake. For this purpose, the 
Department shall define the applicable area to be that area covered when measured at full pool 
elevation. 

2. Effluent concentration limits (CeJJIJm) for parameters other than the parameters listed in G.1.a-c (except 
ammonia toxicity calculations) above are established using the following procedures: 

7Ql O or other critical flow condition of the receiving water at the discharge point in mgd. 
(may require adjustment for withdrawals) . 
Average Annual Flow (AAF) or other critical flow condition of the receiving water at the 
discharge point in mgd. (may require adjustment for withdrawals) 
7QIO or other critical flow condition of the receiving water at the SWP Area boundary in mgd. 
Average Annual Flow (AAF) of the receiving water at the SWP Area boundary in mgd. 
Long term average discharge flow in mgd. 

a. Determine dilution factors: 
The following information is to be used (where applicable) for establishing effluent concentration limits: 

DF1: .Dilution factor based on 7Ql0 or other critical flow condition of the receiving water at the 
discharge point (Q1Q10), This dilution factor is used to detennine the derived limits for protection of 
the following aquatic life and human health concerns for the reasons indicated: .· 

i. Aquatic Life (see R.61-68.C.4.a(l)). Protection of aquatic life on a short-term basis is needed 
at the point where aquatic organisms become exposed to the discharge. 

ii. Human Health - Organism Consumption for parameters identified as non-carcinogens per 
· R.61-68.C.4.b(I). Protection for human health on a shorMenn basis for consumption of 

aquatic organisms is needed at the point the aquatic organisms become exposed to the 
discharge. 

VF; =(Q,Q~:Q, J 

DF2: Dilution factor, at the discharge point, based on the Average Annual Flow of the receiving water at 
the discharge point (AA.Fd), This dilution factor is used to determine the derived limits for 
protection of the following human health and organoleptic concerns for the reasons indicated: 
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i. Human Health - Organism Consumption for parameters identified as carcinogens per R.61-
68.C.4.b{l). Protection for human health on a long-term basis to prevent cancer due to 
consumption of aquatic organisms is needed at the point the aquatic organisms become 
e~posed to the discharge. 

ii. Organoleptic effects per R.61-68.C.4.b(l). Protection for taste and odor issues related to the 
discharge is needed at the point where the discharge enters the receiving water. 

Dilution factor based on the ·7Ql0 or other critical flow condition at the source water protection 
area boundary for protection of a proposed or existing water intake downstream of the discharge 
(Q7Q1o;). This dilution factor is used to determine the derived limits for protection of the following 
human health concerns for the reasons indicated: 

i. Human Health - Water and Organism Consumption for parameters identified as non
carcinogens per R.61-68.C.4.b(l) and E.14.c(S) to protect for short-term health effects when 

. . · the discharge is above any drinking water intake. Protection of human health relative to 
drinking the water from the waterbody and consuming aquatic organisms from the same 
waterbody is provided by this criterion, but drinking the water withdrawn from the waterbody 
may require a potentially higher level of protection in terms of applicable dilution than 
consumption of organisms. In addition, to satisfy the requirements of R.61-68.C.lO{a), the 

· Department has determined that dilution at the boundary of the_Source Water Protection area 
will protect the source water protection area and drinking water intake to meet this 
requirement. 

For discharges except those to lakes affecting the primary source water protection {SWP) area, 
dilution will be determined using the largest flow (7Ql0 or annual average flow, as 

. appropriate) associated with any TOTl0 point along the SWP area boundary upstream of the 
drinking water intake of concern. For discharges to lakes affecting the primacy SWP area, 
dilution will be determined using the sum of the flows (7Q 10 or average annual flow, as 
appropriate) associated with all TOTl0 point(s) along the SWP area boundaiy upstream of the 
drinking water intake of concern. If multiple drinking water intakes are present below the 
discharge, the SWP area of the intake closest.to the discharge will be protected. If the entire 
basin is designated as the SWP area, the boundary will be the TOTI 0 at the beginning of the 
basin, even if it is outside the State boundaries (e.g. North Carolina). 

ii. Human Health - Drinking Water Maximum Contaminant Level (MCL) for parameters 
identified as non-carcinogens per R.61-68.C.4.b(l) and E.14.c{S) to protect for short-term 
health effects when the discharge is above any drinking water intake. Protection of human 
health relative to qrinking the water from the waterbody after conventional treatment per R.61-
68. G is provided by this criterion. In addition, to satisfy the requirements of R.61-68.C.lO{a), 
the Department has determined that dilution at the boundary of the Source Water Protec_tion 
area will protect the source water protection area and drinking water intake to meet this 
requirement. 

For discharges except those to lakes affecting the primary source water protection (SWP) area, 
dilution will be determined using the largest flow (7Ql0 or annual average flow, as 
appropriate) associated with any TOTl0 point along the SWP area boundaiy upstream of the. 
drinking water intake of concern. For discharges to lakes affecting the primary SWP area, 
dilution will be determined using the sum of the flows (7Ql0 or average annual flow, as 
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appropriate) associated with all TOTl O point(s) along the SWP area boundary upstream of the 
drinking water intake of concern. If multiple drinking water intakes are present below the 
discharge, the SWP area of the intake closest to the discharge will be protected. If the entire 
basin is designated as the SWP area, the boundary will be the TOTl O at the beginning of the 
basin, even if it is outside the State boundaries (e.g. North Carolina). 

DF4: Dilution factor based on the Average Annual Flow at the source water protection area boundary 
for protection of a proposed or existing water intake downstream of the discharge (AAF; ). 
This dilution factor is used to detennine the de_rived limits for protection of the following human 
health concerns for the reasons indicated: 

i. Human Health-Water and Organism Consumption for parameters identified as carcinogens 
per R.61-68.C.4.b(l) and E.14.c(5) to protect for long-term health effects due to cancer when 
the discharge is above any drinking water intake. Protection of human health relative to 
drinking the water from the waterbody and consuming aquatic organisms from the same 
waterbody is provided by this criterion, but drinking the water withdrawn from the waterbody 
may require a potentially higher level of protection in tenns of applicable dilution than 
consumption of organisms. In addition, to satisfy the requirements of R.61-68.C.l0(a), the 
Department has determined that dilution at the boundruy of the Source Water Protection area 
will protect the source water protection ·area and drinking water intake to meet this 
requirement. 

For discharges except those to lakes affecting the primary source water protection (SWP) area, 
dilution will be detennined using the largest flow (7Q10 or annual average flow, as 
appropriate) associated with any TOTI 0 point along the SWP area boundary upstream of the 
drinking water intake of concern. For discharges to lakes affecting the primary SWP area, 
dilution will be determined using the sum of the flows (7Ql O or average annual flow, as 
appropriate) associated with all TOTI 0 point(s) along the SWP area boundary upstream of the 
drinking water intake of concern. If multiple drinking water intakes are present below the 
discharge, the SWP area of the intake closest to the discharge will be protected. If the entire 
basin is designated as the SWP area, the boundary will be the TOTI 0 at the beginning of the 
basin, even ifit is outside the State boundaries (e.g. North Carolina). 

ii. Human Health - Drinking Water Maximum Contaminant Level (MCL) for· parameters 
identified as carcinogens per R.61-68.C.4.b(l) and E.14.c(S) to protect for long-tenn health 
effects due to cancer when the discharge is above any drinking water intake. Protection of 
human health relative to drinking the water from the waterbody and consuming aquatic 
organisms from the same waterbody is provided by this criterion, but drinking the water 
withdrawn from the waterbody may require a potentially higher level of protection in tenns of 
applicable dilution than consumption of organisms. In addition, to satisfy the requirements of 
R.61-68.C. l 0( a), the Department has detennined that dilution at the boundary of the Source 
Water Protection area will protect the source water protection area and drinking water intake 
to meet this requirement. 

For discharges except those to lakes affecting the primary source water protection (SWP) area, 
dilution will be determined using the largest flow (7Ql0 or annual average flow, as 
appropriate) associated with any TOTI0 point along the SWP area boundary upstream of the 
drinking water intake of concern. For discharges to lakes affecting the primary SWP area, 
dilution will be determined using the sum of the flows (7Ql0 or average annual flow, as · 
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appropriate) associated with all TOTI0 point(s) along the SWP area boundary upstream of the 
drinking water intake of concern. If multiple drinking water intakes are present below the 
discharge, the SWP area of the intake closest to the discharge will be protected. If the entire 
basin is designated as the SWP area, the boundary will be the TOTI 0 at the beginning of the 
basin, even if it is outside the State boundaries (e.g. North Carolina). 

b. Determine derived limits using the following procedures: 

WQSa, Freshwater Standard (based on an established criteria or other published data per R.61-68) for 
protection of Aquatic Life; may be a CCC or CMC as defined below 

WQS."' Standard (based on an established criteria or other published data per R.61-68) for protection of 
Human Health - Organism Consumption 

WQS..., Standard (based on an established criteria or other published data per R.61-68) for protection of 
Human Health- Water & Organism Consumption. . 

WQSm" Standard (based on an established criteria or other published data per R.61-68) for Drinking Water 
MCL (Maximum Contaminant Level). 

WQS.,: Standard (based on an established criteria or other published data per R.61-68) based on 
Organoleptic Data. 

C(lq/ife Concentration limit derived from aquatic life data 
CHH Concentration limit derived from human health data as determined from organism (Co,g), 

water/organism (Cwo)and MCL (Cmci) data 
Ca, Concentration limit derived from organoleptic data 
Cb The background concentration of the concerned parameter in mg/1 is typically determined from 

ambient monitoring data or data provided by applicant. If the waterbody to which the discharge 
flows is not on the 303(d) · list, the 90 th percentile of ambient monitoring data for aquatic life 
protection for the pa,rameters identified in the Appendix (Water Quality Numeric Criteria) to 
Regulation 61-68 from the last 3 years, or whatever is available if less than 3 years, will typically 
be used. If the waterbody to which the discharge flows is not on the 303(d) list, the median value 
of ambient monitoring data for human health protection for the parameters identified in the 
Appendix (Water Quality Numeric Criteria) to Regulation 61-68 from the last 3 years, or whatever 
is available if less than 3 years, will typically be used. The background concentration is assumed to 
be zero (0) in the absence of actual data based on Departmental guidance and EPA 
recommendation. 

i. Detennine the derived limits for protection of Aquatic Life.(Caqtife) 

I. The following guidelines apply to determining aquatic life limits using this basic equation: 

a. Typically, the Criterion Maximum Concentration (CMC) is applied as a daily maximum 
derived limit and the Criterion Continuous Concentration (CCC) is applied as a monthly 
average derived limit, after consideration of dilution and background concentrations. The 
CMC and CCC for specific metals will be adjusted using the procedures in 60 FR 22229, 
"Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants; 
States' Compliance-Revision of Metals Criteria," May 4, 1995 and the "Technical Guidance 
on Interpretation and hnplementation of Aquatic Life Metals Criteria," Oct. 1, -1993 and 
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applied as a daily maximum and monthly average, respectively, after consideration of dilution 
and background concentrations. For specific metals, this calculation is explained in detail 
later in this· rationale. 

monthly average = C.,1if, using CCC as WQS0 , 

daily maximum = c .. ,if, using CMC as WQSa1 

b. If only a CMC exists for a particular parameter, the daily maximum derived permit limit will 
be set using that value, after consideration of dilution and background· concentrations. If no 
other values (e.g., human health) exist for that parameter on which to base a monthly average 
limit and the discharge is continuous, the monthly average will be set equal to the daily 
maximum to satisfy Regulation 61-9.122.45(d). In no case shall the monthly average limit be 
set higher than the daUy maximum limit. Ifonly a CCC is given, it will be used as a monthly 
average derived limit and the daily maximum derived limit will be two (2) times the value 
obtained for the monthly average based on a simplified statistical procedure for determining 
permit limits recommended in Section 5.4.2 of the US EPA's "Technical Support Document 
for Water Quality-based Toxics Control", EPA/505/2-90-001, March 1991 (hereafter known 
as the TSD). 

If a CCC exists and no CMC exists and no other acute or chronic data exists, the aquatic life 
limits are 

monthly average = Caqlife using CCC as WQSa, 
daily maximum = 2 x Caqllfe 

If a CMC and no ~CC exists, and no- other acute or chronic data exists, the aquatic life limits 
are 

monthly average = Caq/ife using CMC as WQS0 , 

daily maximum = Caqlife using CM~ JlS WQSat 

c. If only an acute toxicity effect concentration for a number of species for a particular pollutant 
is given as a LC50, the lowest concentration should be divided by an acute-to-chronic ratio 
(ACR) of 10 and a sensitivity factor of 3.3, for an acceptable instream concentration in order 
to protect against chronic toxicity effects (R.61-68.E.16.a(l)). Other acute toxicity data will be 
handled similarly. The value obtained from this calculation will be used as a monthly average 
derived limit after consideration of dilution and background concentrations. The daily 
maximum will be two (2) times the value obtained for the monthly average based on a 
simplified statistical procedure for determining permit limits recommended in Section 5 .4 .. 2 of 
the TSD. 

monthly average = Caqlife using other data as WQSa, 

daily maximum = 2 x Caqlife 

d. If a chronic toxicity effect concentration for a nwnber of species for a particular pollutant is 
given as a no observed effect concentration (NOEC), the lowest concentration should be 
divided by a sensitivity factor of 3.3 in order to protect against chronic toxicity to the most 
sensitive species (R.61-68.E. l 6.a(2)). Other chronic toxicity data will be handled similarly. 
the value obtained from this calculation will be used as a monthly average derived limit after 
consideration of dilution and background concentrations. The daily maximum will be two (2) 
times the value obtained for the monthly average based on a simplified statistical procedure for 
detennining permit limits recommended in Section 5.4.2 of the TSD. 
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e. If both acute and chronic data are available for a particular pollutant, monthly average derived 
limit will be calculated as in c and d above for each acute and chronic, respectively. The more 
stringent of the monthly average derived limits will be the monthly average derived limit used 
after consideration of dilution and background concentrations. The daily maximum will be 
two (2) times the value obtained for the monthly average based on a simplified statistical 
procedure fordetenniningpermitlimits recommended in Section 5.4.2 ofthe TSD. 

f. 

monthly average= Caqlife using other data as WQSa1 · 

daily maximum = 2 x Caqlife · 

Consider the background concentration (Cb) of the parameter of concern. If the background 
concentration is equal to or greater than the applicable standard (WQS, as defined above) for 
the parameter of concern, then· the derived concentration limit (C..,lif,) for that parameter is 
established equal to the standard (WQS) so that no additional amount of that pollutant is added 
to the waterbody. An exception exists where the naturally occurring instreani concentration for 
. a substance is higher than the derived permit effluent limitation. In' those situations, the 
Department may establish permit effluent limitations (C,fll;m) at a level higher than the derived 
limi~ but no higher than the natural background concentration (i.e. a "rise above background" 
limit). In such cases, the Department may require biological instream monitoring and/or whole 
effluent toxicity (WET) testing (R.61-68.E. l 4.c(2)). 

If Cb is not based on naturally occurring concentrations and 

Cb ~ WQS 
Then, generally; 

Caqlife = WQS · 

If Ch is based on naturally occurring concentrations and 

Cb~ WQS 
Then, generally, 

C aqlife < C ejf lim < Cb · 

2. Metals: Regulation 61-9.122.45(c) requires that pennit limits be expressed in terms of total 
recoverable metal (with limited exceptions): In order to translate from the water quality criterion 
to a total recoverable metal, Regulation R.61-68.E.14.c(4) provides for the use of the EPA Office 
of Water Policy and "Technical Guidance on Interpretation and Implementation of Aquatic Life 
Metals Criteria", October 1, 1993. A subsequent revision published in the Federal Register (60 
FR 22229) on May 4, 1995 updated the data in the. original report. See R.61-68 .Appendix for 
CMC and CCC values and equations, Attachment 1 for "Conversion Factors for Dissolved 
Metals" and Attachment 2 ''Parameters for Calculating Freshwater Dissolved Metals Criteria that 
are Hardness-Dependent". 

Per R.6 l-68.E.14.a(3), the CMC and CCC are based on a hardness of 25 mg/I if the ambient or 
mixed stream hardness is equal to or less than 25 mg/1. Concentrations of hardness less than 400 
mg/I may be based on the mixed stream hardness if it is greater than 25 mg/I and less than 400 
mg/I and 400 mg/1 if the ambient stream hardness is greater than 400 mg/1. The ambient stream 
hardness is assumed to be 25 mg/I in the absence of actual stream data. Mixed stream hardness 
may be determined using flow-weighted effluent hardness and stream hardness. 
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The following equations and constants will be used to calculate aquatic life metals limits based on 
these documents. The values of the terms referenced in this section and detennined from the 
equations below are included in the Metals spreadsheet attached to this rationale. The following 
metals are subject to this section: 

arsenic 
cadmium 
chromium (III & VI) 
copper 

lead 
mercury 
nickel 
zinc 

The equation for Cd below changes the total metal to dissolved metal. From Technical Guidance 
Manual for Performing Waste Load Allocations Book II. Rivers and Streams, EPN440/484/022. 

S = CCC orCMC (adjusted for hardness) 

Cd =SxCF 

.. where Cd= Dissolved metal concentration (µg/1) 
S = a constant to represent the CCC or CMC (µg/1) 
CF = Conversion factor considered most relevant in fresh water for aquatic life as 

defined by EPA for each metal 

Once the dissolved metal concentration is known, determine Cp using the equation for Cd above 
and the following equations . 

where Cp = Particulate sorbed metal concentration (µg/1). This value represents the 
revised water quality criterion for the metal to be used for ambient data 
comparison. 

Kpb= Linear partition coefficient using the stream TSS (liters/mg) 
Kpo = Metal-specific equilibrium constant (liters/mg) 
a = Metal-specific constant 

TSSh = Background or in-stream Total Suspended Solids (TSS) concentration 
(mg/I). The background TSS is assumed to be 1 ing/1 in the absence of 
actual instream data based on the 5th percentile of ambient TSS data on 
South Carolina waterbodies from 1993-2000. 

To determine the effluent limit (Caqlife), use the following equations to translate the limits into a 
total recoverable metal concentration. 

where TSSe = Effluent Total Suspended Solids (TSS) concentration (mg/I) determined 
from actual long-terni average data or proposed permit limits if no data 
available. 

TSSavg = Average in-stream (mixed) TSS concentration (mg/I) 
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Kp = Linear partition coefficient (liters/mg); · This is the distribution of metal at 
equilibrium between the particulate arid dissolved fonns. 

Once C, has been calculated, it is multiplied by DF1 and background concentrations are accounted 
for to obtain the derived limit (max or avg) (Caql!Je): 

monthly average= Caqfife based on CCC 
daily maximum= Caqlife based on CMC 

3. Where a Water Effects Ratio (WER) is used to adjust a criterion, derived limits for the adjusted 
aquatic life criterion (Caqlife-adj) are calculated as follows. The WER is a type of site-specific pennit 
effluent limit (as allowed by R.61-68.E.14.c(7)) derived using a ratio detennined from EPA 
methodology. Both DHEC and EPA must approve the WER prior to implementation. See EPA's 
1994 "Interim Guidance on the Detennination and Use of Water-Effect Ratios (WERs) for 
Metals." The approved WER will be shown in the water quality spreadsheets on the Data sheet 
The revised aquatic life value will be shown with the WER, hardness and dissolved metals 
adjustments, as appropriate, in the aquatic life columns on the Pollutant spreadsheet. 

a. For metals identified in #2 above, revise the equation for S as follows: 

S = [CCC orCMC (adjusted.for hardness)] x WER 

Follow the remaining calculations in #2 above to get an adjusted Caqlife value that will be used 
to·detennine derived limits: 

monthly average = Caqlife-alfi based on CCC 
daily maximum= Caqllfe-adf based on CMC 

b. For other parameters, use the appropriate equation in #1 above to derive an adjusted Caqlife 

value. The monthly average will be calculated as follows using the appropriate WQSa, and the 
daily maximum calculated using the appropriate equations in #1 above. 

{ (
Q7Ql0 J} caq/ife-adj =(DF1 xWQSa/ xWER)- Cb X Q, 

4. Where the Recalculation Procedure is used to adjust a criterion, derived limits for the adjusted 
aquatic life criterion (Caqlife-a#) are calculated as follows. The Recalculation Procedure is intended 
to cause a site-specific criterion to appropriately differ from the State-adopted national aquatic life 
criterion if justified by demonstrated pertinent toxicological differences between the aquatic 
species that occur at the site and those that were used in the derivation of the criterion. It is 
important to note that the site (the portion of the waterbody or watershed being affected) must be 



• 

• 

• 

Rationale 
Page36 of46 

Permit No. SC0000515 

clearly defined. This procedure is used to develop site-specific criteria in accordance with R;6 l-
68.C.12. Both DHEC and EPA must approve the recalculated criterion prior to implementation. 
The recalculated criterion will require an update to the Water Classifications and Standards 
Regulations, R.61-68 and 61-69. 

The approved recalculated aquatic life criteria (SS-CCC and SS-CMC, as appropriate) will be 
shown adjusted for hardness on the Data spreadsheet. The additional dissolved metals adjustments, 
as appropriate, will be shown in the aquatic life columns on the Pollutant spreadsheet. If the 
parameter being adjusted is one of the metals in #2 above, SS will include all the appropriate 
metals adjustments. 

{ (
Q7Ql0 )} 

caqlife-aiJj = (DF; X ss- Cb X Q, 

monthly average = Caqlife-adj based on CCC 
daily maximum = Caqlife-ad,j based on CMC 

5. Where a WER and recalculation procedure are combined to adjust a criterion, derived limits 
(Caqlife-adJ) for aquatic life protection are calculated by combining the calculations in #3 and #4. 

. { (Q7QIO )} caq/ife-adj = (DFl X ss X WER)- Cb X Q, 

monthly average = Caqlife-adJ based on CCC 
daily maximum = Caqlife-adJ based on CMC 

6. Other scientifically defensible methods for developing site-specific aquatic life effluent limits or 
site-specific criterion may be used on a case-by-case basis. 

ii. Determine derived limits for protection of Human Health 

· 1. The following guidelines apply to determining human health limits: 

a. The human health criterion given by Regulation 61-(58 will be applied as a monthly average 
derived limit after consideration of dilution. and background concentrations · (CHH-avg). 
Exceptions exist based on EPA criteria and are indicated for specific parameters. No limits on 
human health based on water and organism consumption or drinking water MCLs will be 
imposed if there is no potential to affect an existing or proposed drinking water intake and no 

. state-approved source water protection area (i.e., if there is no intake downstream of the 
discharge) in accordance with Regulation 61-68.E.14.c( 5), 

b. The daily maximum permit limit will be determined from the monthly average value from (a) 
above and a multiplier (M) determined using a statistical procedure recommended in Section 

· 5.5 using average= 95 th percentile from Table 5-3 in the TSD. The permitted or proposed 
number of samples per month (n) is. used with the coefficient of variation (CV) to determine 
M .. 

e(Z.,cr-D.Sa 2
) 

M = ---___,,_. 
e(Zaa.-0.scr. 2 ) 
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2 (cv
2 J u 11 = In -n-+ 1 

u 2 = 1n(cv2 + 1) 
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CV = coefficient of variation of the effluent concentration. For a data set where 
n> 10, the· CV is calculated as standard deviation divided by mean for the data 
set being evaluated. For data set where n<lO, the CV is estimated to equal 
0.6. For less than 10 items of data, the uncertainty in the CV is too large to 
calculate a standard deviation or mean with sufficient confidence. 

n = the number of effluent samples per month (where frequency is less than 
I/month, n =1) 

Zm = the percentile exceedance probability for the daily maximum permit limit 
(=2.326 for 99th percentile basis) 

Za = · the percentile ·exceedance probability for the monthly average permit limit 
(=1.645 for95 th percentile basis). 

C HH-maz = M * Cea-avg 

c. Consider the background concentration (C.) of the parameter of concern. If the background 
concentration is equal to or greater than the applicable standard (WQS, as defined above) for 
the parameter of concern, then the derived concentration limit (C88.) for that parameter and for 
the protection of that standard is established equal to the standard (WQS). An exception exists 
where the naturally occurring instream concentration for a substance is higher than the derived 
permit effluent limitation. In those situations, the Department may establish permit effluent 
limitations (C,lfl;m) at a level higher than the derived limit, but no higher than the natural 
background concentration (i.e. a "rise above background" limit). In such cases, the 
Department may require biological instream monitoring and/or whole effluent toxicity (WE1) 
testing (See R.61-68.E.14.c(3)). · 

If Cb is not based on naturally occurring concentrations and 

Cb ~ WQS 
Then, generally, 

CHH =WQS. 

If C6 is based on naturally occurring concentrations and 

Cb 2: WQS 

Then, generally, 

CHH < ce.fflim < Cb. 

· 2. Human Health-Organism Consumption (Corg), 

a. For Carcinogens 
The Monthly Average is calculated as follows: 
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The Daily Maximum is calculated as 

Co,g-ma,: = M * Co,g 

b. For Non-carcinogens 
The Monthly Average is calculated as follows: 

The Paily Maximum is calculated as 

3. Human Health- Water and Organism Consumption (C,..) 

a. For Carcinogens 
The Monthly Average is calculated as follows: 

The Daily Maximum is calculated as 

b. · For Non-carcinogens 
The Monthly Average is calculated as follows: 

The Daily Maximum is calculated as 

C,_,,_ = M * Cwa 
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4. Human Health...:. Drinking Water Maximum Contaminant Level (MCL) (C.,.1). 

a. For Carcinogens 
The Monthly Average is calculated as follows: 

The Daily Maximum is calculated as 

Cmc/-maz = M * Cmcl 



• 

•· 

• 

b. For Non-carcinogens 
The Monthly Average is calculated as follows: 

The- Daily Maximum is calculated as 

Cmcl-ma, = M * C111c/ 

5. Organoleptic criteria (Co1). 

The Monthly Average is calculated as follows: 

The Daily Maximum is calculated as 
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iii. Parameters given in a wasteload allocation for oxygen-demanding pollutants and nutrients will be 
limited as 

monthly average = C,.,. 
daily maximum= 2 x C.,. 

c. Detennine the most stringent of applicable water quality data using the derived limits determined above: 

monthly average C,or,m= minimum of derived monthly averages (Caql!fe, c.,g, c.,,., Cmcl, c.,. c.,,.) 
daily maximum c,ffe;m = minimum of derived daily maximums ( Caqllft, Ccrg•m/D/, c ........ , Cm,1--, c., ... ,,., c .. ,..., .. ) 

d. Determine whether the discharge causes, has the reasonable potential to cause or contributes to a water 
· quality violation. 

Regulation 61-9.122.44 ( d)( 1 )(i) states: "Limitations must control all pollutants or pollutant parameters 
(either conventional, nonconventional, or toxic pollutants) which the Department determines are or may be 
discharged at a level which will cause, have the reasonable potential to cause, or contribute to an excursion 
above any State water quality standard, including State narrative criteria for water quality." 

When detennining whether a discharge causes, has the reasonable potential to cause or contributes to an 
instream excursion, the Department will use procedures which account for controls on point and nonpoint 
sources of pollution, the variability of the pollutant in the effluent, the sensitivity of the species to toxicity 
testing (when evaluating wltole effluent toxicity), and, where appropriate, the dilution of the effluent in the 
receiving water (R.61-9.122.44(d)(l)(ii)). 

Based on the above statements, there are three scenarios when limitations are required, as follows: 

i. When data provided by the pennit applicant indicates discharge values greater than the proposed 
limitation derived above, that discltarge may cause an excursion above a narrative or numeric water 
quality criterion. 
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ii. A discharge may be detennined to contribute to an excursion of a water quality criterion when the 
waterbody is impaired (e.g., on the 3O3(d) list) for the parameter of concern and that parameter is also 
being discharged at levels above the water quality criterion. 

iii. Reasonable potential to cause a water quality violation is determined using the following information: 

The Department will primarily use EPA's Technical-Support Document (TSD) for determining 
reasonable potential using effluent data. Other methods may be used as well to evaluate data sets. All 
pollutants given in a wasteload allocation or an effluent limitation guideline will be limited in the 

. permit. 

When effluent data consists of non-quantifiable/non-detectable values or when no effluent data is 
available, other factors and information are considered to determine reasonable potential. In situations 
where a pollutant is known to be present in the wastestream (due to production data or other 
information), we know it is being discharged and has the potential to impact even though it may not be 
quantifiable. The fact that it is present will be enough information to say reasonable potential exists for 
that pollutant. Therefore, a reasonable potential decision is based on various data and information, and · 
not just non-quantifiable/non-detectable data. Consideration is given to existing data, dilution in the 
waterbody, type of receiving water, designated use, type of industry/wastestream, ambient data, history 
of compliance, and history of toxic impact. If any source of information indicates reasonable potential 
to cause or contribute to an exceedance of the water quality standard, a water quality limit will be 
established. 

Note: The result of the. following calculations may indicate that reasonable potential does not exist. 
However, as stated above, other information may "override" this numerical determination to justify the 
need for a limit. 

1. The procedure for determining reasonable potential from actual effluent data is explained in Box 
3-2 on page 53 of the TSD. Multiplying factors are determined from Table 3-2 at a 95% 
confidence level and 95% probability in Section 3.3.2. The following describes the procedures 
used for determining reasonable potential for chemical-specific parameters and WET,. under 
certain circums_tances. More information on determining reasonable potential for WET is given in 
Item 2 below. 

Step I: Data Analysis: The statistical calculations involved in the "Reasonable Potential" analysis 
require discrete numerical data. The following describes how the effluent data will be 
used in determining reasonable potential. 

Actual analytical results should be used whenever possible. Results less than detection and 
quantification should be used as follows: 

a. If the permittee reports results below the practical quantitation limit (PQL) (as defined by 
the permit), then the reported "less than PQL'' value for a given sample is generally 
assumed to be zero. 

b. If the permittee uses a detection/quantification level that is greater than the PQL, then the 
reported "less than" value for a given sample is generally assumed to be a discrete value 
equal to the detection/quantification level used by the permittee . 

c. If the reported data consists of both discrete and non-discrete values and/or the data is 
reported using varying detection/quantification levels, then, generally, a combination of 
the above two approaches is used, or the data is evaluated in a manner that is most 
appropriate for that data set. 



• 

• 

• 

Rationale 
Page 41 of 46 

Permit No. SC00005 l 5 

Note: For information on the acceptable analytical methods and PQLs please refer to 
NPDES permit application attachment titled "Practical Quantitation Limits (PQL) and 
Approved Test Methods." 

Step 2: Using data from the permit application, other data supplied by the applicant and/or 
Discharge Monitoring Report (DMR) data, determine the total number of observations (n) 
for a particular set of effluent data and determine the highest value ( Cm.,) from that data 
set. For the mont:4ly average comparison, the data set will include monthly average results 
and n will be the number of months in which they sampled in the time period being 
evaluated. For the daily maximum comparison, the data set will include daily maximum 
results and n will be the total number of samples in the time period being evaluated. 
Individual results may not necessarily be used in the calculation. 

Step 3: Determine the coefficient of variation (CV) for the data set. For a data set where n>l0, the 
CV is calculated as standard deviation divided by mean for the data set being evaluated. 
For data set where n<l 0, the CV is estimated to equal 0.6. For less than 10 items of data, 
the uncertainty in the CV is too large to calculate a standard deviation or mean with 
sufficient confidence. 

CV= 0.6 for n <10 

O' 
CV = - for n > 10 

µ 

where: O" = Standard Deviation of the samples 
µ = Mean of the samples 

Step 4: Determine the appropriate multiplying factor (MF) from either Table 3-2 ·or using the 
formulae in Section 3.3.2 of the TSD. 

a. Determine the percentile represented by the highest concentration in the sample data. 

Pn = (l- Confidence Leve/) 1111 

where: Pn = Percentile represented by the highest concentration in the data 
n = number of samples 
Confidence Level= 0.95 i.e. 95% 

b. Determine the multiplying factor (MF), -which is the relationship between the percentile 
described above (Cp) and the selected upper bound of the lognormal effluent distribution, 
which in this case will be the 95th percentile (C.j), 

where: Z91 is the standardized Z-score for the 95 th percentile of the standardized 
normal distribution= 1.645 

Zp is the standardized Z-score for the p'1' percentile of the standardized normal 
distribution.(detennined in (b) above) 
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Note: The values of Z-scores are listed in tables for the normal distribution. If using 
Microsoft® Excel, this can be calculated using the NORMS/NV function. 

a 2 = In(CV2 + 1) 

a = ✓ln(CV2 + 1) 

Step 5: Multiply the highest value from the data set (Cm .. ) by the· multiplying factor (MF) 
determined in Step 4 to obtain the maximum receiving water concentration (RWC). 

RWC=Cmu xMF 

Step 6: RWC .:S Derived limit (C,.uum) implies that reasonable potential does not exist. 

RWC > Derived limit(C,.uum) implies that reasonable potential exists. 

2. Reasonable potential for Whole Effluent Toxicity (WE1) may be detennined from numerical data 
using the following procedure: 

a. When the effluent data is· given in terms of percent effluent as an IC2s, LC50 and/or NOEC 
values: 

Step 1: Convert the given values to toxic units: TU. for acute data and TU. for chronic data, 
respectively, using the following formulae. Please note that an NOEC derived using the 
IC2s is approximately the analogue of an NOEC derived using hypothesis testing. The IC25 

is the preferred statistical method for determining the NOEC (EPA TSD, March 1991, 
p.6). 

TU= 100 
a LCso. 

-YU = 100 
C NOEC 

or TUc = I OO if IC2s available 
IC2s 

Step 2: Using DMR data or other data provided by the applicant, determine the total number of 
observations (n) for a particular set of effluent data and detennine the highest value (TU0 • 

mu or Tl.J,;, max) from that data set. 

Step 3: Determine the coefficient of variation ( CV) for the data set. For a data set where -n:> 10, the 
CV is calculated as standard deviation divided by mean. For data set where n<l 0, the CV 
is estimated to equal 0.6. For less than 10 items of data, the uncertainty in the CV is too 
large to calculate a standard deviation or mean with sufficient confidence. 

Step 4: Determine the appropriate multiplying factor (MF) from either Table 3-2 or using the· 
formulae in Section 3.3.2. (see iii.1; Step 4.above). 

Step 5: Multiply the highest value of TU., mu or TU.. mu from the data set by the multiplying factor 
(MF) determined in Step 4 and the dilution at the edge of the mixing zone (the test 
co~centration obtained from mixing zone modeling or demonstration) to obtain the 
maximum receiving water concentration (RWC) 

RWC for Acute Toxicity= [TU •. max* MF* cone. at MZ boundary] 
RWC for Chronic Toxicity= [TU.,max *MF* cone. at MZ boundary] 
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Step 6: RWC for Acute Toxicity~ 0. 3TU. implies that a reasonable potential does not exist 
RWC for Acute Toxicity> 0. 3TU. implies that a reasonable potential exists 

RWC for Chronic Toxicity~ I.OW. implies that a reasonable potential does not exjst 
RWC for Chronic Toxicity> l.OTUt implies that a reasonable potential exists 

b. When pass/fail effluent data only is available and all tests have passed, the Department may be 
able to detennine reasonable potential in a manner similar to above assuming the test 
concentration of interest is greater than or equal to the concentration at which the permittee 
has tested. If the pennittee has not tested at or above the test concentration of interest, the 
Department cannot say that reasonable potential does not exist, unless perhaps, circumstances 
related to the discharge have changed. If any failures exist in the data set, reasonable potential 
may be detennined to exist. · 

c. Other methods for detennining reasonable potential may be used if appropriately justified. 

e. Consider Effluent Limitations Guidelines (ELG or Categorical guidelines) 

The more stringent of the effluent limitations guidelines average and maximum derived limits and water 
quality-derived average and maximum limits shall be used as pennit limits, unless other infonnation 
indicates more stringent limits are needed ( e.g. previous permit limits due to backsliding). Categorical 
limitations based on mass may be converted to concentration using the Long-term average flow of the 
discharge for comparison to the monthly average and daily maximum derived limits. 

1. For effluent guidelines based on production, limits will be calculated as follows: 

ELG lim = L (ELGprod)(ELG) where 

ELGlim: the mass limit, in lbs/day, for an applicable pollutant based on the production 
ELGprod: the production rate, in lbs, for the applicable guideline(s), usually based on long-term 
average data 
ELG: the effluent guideline limitation, given as a measure of production (e.g. lbs/I 000 lbs), for an 
applicable pollutant 

2. For effluent guidelines based on flow, limits will typically be calculated as follows: 

ELGlim = L(ELGflow)(ELG)(S.345) 

ELGlim: the mass limit, in lbs/day, for the applicable pollutant based on the applicable flow 
ELG/low: the long-tenn average process flow rate, in MGD, for the applicable guideline(s) (unless 

otherwise specified in the guideline) 
ELG: the concentration limitation, in mg/I, for the applicable pollutant from the applicable guideline(s) 

H. Other considerations 

I. When the derived permit effluent limitation based on aquatic life numeric criteria is below the practical 
quantitation limit for a substance, the derived pennit effluent limitation shall include an accompanying 
statement in the permit that the practical quantitation limit using approved analytical methods shall be 
considered as being in compliance with the limit. Appropriate biological monitoring requirements shall be 
incorporated into the permit to detennine compliance with appropriate water quality standards (R.61-
68.E.14.c(2)). 
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2. When the derived pennit effluent limitation based on human heaith numeric criteria is below the practical 
quantitation limit for a substance, the derived pennit effluent limitation shall include an accompanying 
statement in the pennit that the practical quantitation limit using approved an·alytical methods shall be 
considered as being in compliance with the limit (R.61-68.E.14.c(3)). 

3. The effluent concentration limits detennined above may not necessarily be the NPDES permit limit. NPDES 
Permit limits are determined after a reasonable potential analysis is conducted using these derived limits and 
also after evaluating other issues such as anti-backsliding and antidegradation. 

4. When mass limits are calculated, the formula to be used is as follows. 

Mass (l.blday) = Flow (mgd) * Concentration (mgll) * 8.345 

5. Per Regulation 61-9.122.45(d), for continuous discharges all permit effluent limitations, standards, and 
prohibitions, including those necessary to achieve water quality standards, shall unless impracticable be stated 
as maximum daily and average monthly disc4arge limitations for all dischargers other than publicly owned 
treatment works.' · 

6. Antibacksliding: When a permit is reissued, the tenns and conditions of the reissued pennit must be at least as 
stringent as those final limits in the previous pennit unless certain exceptions are met (see Regulation 61-
9.122.44.1)._ . 

IV. PROCEDURES FOR REACHING A FINAL PERMIT DECISION 

A. Comment Period (R.61-9.124.10 and 11) 

The Department of Health and Environmental Control proposes to issue an NPDES permit to this applicant subject 
to the effluent limitations and special conditions outlined in this document. These determinations are tentative. 

During the public comment period, any interested person may submit written comments on the draft pennit to the 
following address: 

SC Dept. of Health and Environmental Control 
Water Facilities Pennitting Division 
Bureau of Water 
2600 Bull Street 
Columbia, South Carolina 29201 

For additional infonnation, interested persons may contact Byron M. Amick at 803-898-4236. · 

All written comments received during the public comment period shall be considered in making the final decision 
and shall be responded to as prescribed below. · 

Per R.61-9.124.17, the Department is only required to issue a response to comments when a final permit is issued. 
This response shall: 

1. Specify which provisions, if any, of the draft pennit have been changed in the final pennit decision, and the 
reasons for the change; and 

2. Briefly describe and respond to all significant comments on the draft permit raised during the public comment 
period, or during any hearing. · 

The response to comments shall be 11vailable to the public. 
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During the public comment period, any interested person may request a public hearing, if no hearing has already 
been scheduled. A request for a public hearing shall be in writing and shall state the nature of the issues proposed 
to be raised in the hearing. 

Detenninations and Scheduling. 

1. Within the thirty (30) day comment period or other applicable comment period provided after posting or 
publishing of a public notice, an applicant, any affected state or interstate agency, the Regional Administrator 
or any other interested person or agency may file a petition with the Department for a public hearing on an 
application for a pennit. A petition for a public hearing shall indicate the specific reasons why a hearing is 
requested, the existing.or proposed discharge identified therein and specifically indicate which portions of the 
application or other permit fonn or infonnation constitutes necessity for a public hearing. If the Department 
determines that a petition constitutes significant cause or that there is sufficient public interest in an application 
for a public hearing, it may direct the scheduling of a hearing thereon. 

2. A hearing shall be scheduled not less than four (4) nor more than eight (8) weeks after the Department 
determines the necessity of the hearing in the geographical location of the applicant or, at the discretion of the 
Department, at another appropriate location, and shall be noticed at least thirty (30) days before the hearing. 
The notice of public hearing shall be transmitted to the applicant and shall be published in at least one (1) 
newspaper of general circulation in the geographical area of the existing. or proposed discharge identified on 
the pennit application and shall be mailed to any person or group upon request thereof. Notice shall be mailed 
to all persons and governmental agencies which received a copy of the notice or the· fact sheet for the permit 
application . 

3. The Department may hold a single public hearing on related groups of permit applications. 

4. The Department may also hold a public hearing at its discretion, whenever, for instance, such a hearing might 
clarify one or more issues involved in the pennit decision; 

5. Public notice of the hearing shall be given in accordance with R.61-9.124.10. 

Any person may submit oral or written statements and data concerning the draft pennit. Reasonable limits may be 
set upon the time allowed for oral statements, and the submission of statements in writing may be required. The 

· public comment period under R.61-9.124.10 shall automatically be extended to the close of any public hearing 
under this section. The hearing officer may also extend the comment period by so stating at the hearing. 

A tape recording or written transcript of the hearing shall be made available to the public. 

C. Obligation to raise issues and provide infonnation during the public comment period. (R.61-9.124.13) 

All persons, including applicants, who believe any condition of a draft pennit is inappropriate or that the 
Department's tentative decision to deny an application, terminate a pennit, or prepare a draft permit is 
inappropriate, must raise all reasonably ascertainable issues and submit all reasonably available arguments 
supporting their position by the close of the public comment period (including any public hearing}. No issue shall 
be raised during an appeal by any party that was not submitted to the administrative record as part of the 
preparation and comment on a draft permi~ unless good cause is shown for the failure to submit it. Any supporting 
materials which are submitted shall be included in full and may not be incorporated by reference, unless they are 
already part of the administrative record in the same proceeding, or consist of State or Federal statutes and 
regulations, Department and EPA documents of general applicability, or other generally available reference 
materials. Commenters shall make supporting materials not already included in the administrative record available. 
(A comment period longer than 30 days may be necessary to give commenters a reasonable opportunity to comply 

with the requirements of this section. Additional time shall be granted under R.61-9.124.10 to the extent that a 
commenter who requests additional time demonstrates the need for such-time). 
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1. After the close of the public comment period on a draft ·pertnit, the Department shall issue a final permit 
decision. The Department shall notify the applicant and each person who_ has submitted written comments or 
requested notice of the final permit decision. This notice shall include reference to the procedures for 
appealing a decision on a permit. For the purposes of this section, a final permit decision means a final 
decision to issue, deny, modify, revoke and reissue, or terminate a permit. 

2. A final permit decision shall become effective 30 days after the service of notice of the decision unless: 

(a) A later effective date is specified in the decision; or 

(b) No comments requested a change in the draft permit, in which case the permit shall become effective on 
the effective date shown in the issued permit. 

3. Issuance or Denial of Permits. An appeal to a final determination of the Department or to a condition of a 
permit issued or the denial of a permit pursuant to the State law and Regulation 61-9, shall be in accordance 
with and subject to 48-1-200 of the SC Code (see E below). 

E. Adjudicatory Hearings 

The issuance of this permit by the S.C. Department of Health and Environmental Control (Department) becomes 
tlie final·agency decision 15 days after notice of the decision has been mailed to the applicant or respondent, unless 
a written re~uest for final review is filed with the Department. 

An applicant, permittee, licensee, or affected person who wishes to appeal this decision must file a written request 
for fmal review with the Clerk of the Board at the following address or by facsimile at 803-898-3323: 

Clerk of the Board 
SCDHEC 
2600 Bull Street 
Columbia, SC 29201 

The request for final review should include th~ following: 

1. The grounds on which the Departmenf s decision is challenged and the specific changes sought in the decision, 
2. · A statement of any significant issues or factors the Board should consider in deciding how to handle the matter, 
~ . . 

3. A copy of the Department's decision or action under review. 

If the 15th day occurs on a weekend or State holiday, the request is due to be received by the Clerk of the Board on 
the next working day. The request for final review must be received by the Clerk of the Board by 5:00 p.m. on the 
date it is due. If a timely request for- final review is filed with the Clerk of the Board, the Clerk will provide 
additional information regarding procedures. 

The Board of Health and Environmental Control has 60 days from the date of receipt of a request for final review 
to conduct a final review conference. The conference may be. conducted by the Board, its designee, or a committee 
of three members of the Board appointed by the chair. 

If a final review conference is not conducted within 60 days, the Department decision becomes the final agency 
decision, and a party may request a contested case hearing before the Administrative Law Court within 3 0 days 
after the deadline for the final ·review conference. 

Information pertaining to adjudicatory matters may be obtained by contacting the Legal Office of the Department 
of Health and Environmental Control, 2600 Bull Street, Columbia, South Carolina or by calling 803-898-3350. 



• Catherine B. Templeton, Directot 

Promoting and protecting the health of the public and the environment 

. May 21, 2013 

. JOHN T ESTRIDGE 
DUKE ENERGY CAROLINAS LLC OCONEE NUCLEAR 
7800 ROCHESTER HWY 
SENECA, SC 29672-:0752 

Re: DUKE ENERGY/OCONEE NUCLEAR 
NPDES Permit # SC0OOOS 15 
Oconee County 

Dear Mr. Estridge: 

.Aclmowledgement is made of receipt of your Form 2C application on April 1, 2013, for renewal 
· of your National Pollutant Discharge Elimination System (NPDES) Permit authorizing 
discharge of efflllent to surface wate~s .. 

Your rene~ai ·application will carry NPDES #SC0000S 15, as was·previously assigned to this 
facility. This application fulfills your statutory obligations at this point for the facility outlined · 
therein. Your application is administratively complete and the discharge permit will be issued . 

. or denied in accordance with State priorities. If there is a delay in renewing your permit on or 
before the expiration·ofyour existing pefmit, you are still authorized to discharge pursuant to 
Section 122.6 of SC Regulation 61-9. Therefore, unless we notify you in writing to the contrary, 
your present permit will remain fully effective and enforceable pending issuance of your new 
permit. · 

· Please keep in mind that your application is still undergoing technical review and that additional 
technical comments may follow. 

If you have any questions regarding this application, please feel free to call this office at 803-
898~4232. 

Sincerely, · . -

r?o:fu_;[~~ 
Patty G Barnes 
NPDES Administration 

cc: Melanie Hindman, BOW/WPC Enforcement 

•,· ·.,"• . 

... 
SOOTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

2600Bul1Strec;t • Cohunbia,SC29201 • Phone:(803)8~)8-3432 • www.scdl1ec.gov 
' . :. . ' 

: ... : .. · ... 
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Catherine B. Templeton, Director 

Promoting and protecting the health of the public and the environment 

July 03, 2014 

NATHAND CRAIG 
DUKE ENERGY CAROLINAS LLC 
OCONEE NUCLEAR STATION 
7800 ROCHESTER HWY 
SENECA, SC 29672-0752 

Re: OCONEE NUCLEAR STATION 
Revised 316(a) Monitoring Plan 
NPDES Permit# SC0000515 
Oconee County 

Dear Mr. Craig: 

The Department received the revised 316( a) Monitoring Plan on November 19, 2013. After a review by 
the Fishery Biologist in the Department's Aquatic Biology Section the Department hereby approves the 
Revised 316(a) Monitoring Plan as submitted. 

If you have any questions, please contact me at 803-898-4236 or at amickbm@dhec.sc.gov. 

Sincerely, 

~P'/~.A.-
Byron M Amick 
Industrial Wastewater Permitting Section 
Water Facilities Permitting Division 

cc via e-mail: Hannah M Vinson, UPSTATE REGION BEHS ANDERSON 
BOW/WPC Enforcement 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600Bu11Street • Coh1mbia,SC29201 • Phonc:(803)898-3432 • www.scdhec.gov 
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Catherine B. Templeton, Director 

Promoiing and proterting the health of the public and th,: environment 

October 23, 2014 

JOHN T ESTRlDGE 
DUKE ENERGY CAROLINAS LLC OCONEE NUCLEAR 
7800 ROCHESTER HWY 
SENECA, SC 29672-0752 

Re: DUKE ENERGY/OCONEE NUCLEAR 
NPDES Permit # SC0000515 
Oconee County 

Dear Mr. Estridge: 

Acknowledgement is made of receipt of your Form 2C application on April 1, 2013, for renewal 
of your National Pollutant Discharge Elimination System (NPDES) Permit authorizing 
discharge of effluent to surface waters. 

Your renewal application will carry NPDES #SC00005 l 5, as was previously assigned to this 
facility. This application fulfills your statutory obligations at this point for the facility outlined 
therein. Your application is administratively complete and the discharge permit will be issued 
or denied in accordance with State priorities. If there is a delay in renewing your permit on or 
before the expiration of your existing permit, you are still authorized to discharge pursuant to 
Section 122.6 of SC Regulation 61-9. Therefore, unless we notify you in writing to the contrary, 
your present permit will remain fully effective and enforceable pending issuance of your new 
permit. 

Please keep in mind that your application is still undergoing technical review and that additional 
technical comments may follow. 

If you have any questions regarding this application, please feel free to call this office at 803-
898-4232. 

Sincerely, 

/?~ ~ 
Patty G Barnes 
NPDES Administration 

cc: Melanie Hindman, BOW/WPC Enforcement 

s o t.· 1:. 1 1. ( : :\R <) L 1 :--.; ,\ n F. I' :\ R 1 \t E , r o F 1 , i-: , \ 1. r 11 .\ , 1 > 1- :\ v I R o :--.; M 1·: , 1 . \ , c o , T R o 1. 
'.!GOO Bull St rcct • Coh1mbia,SC~):l0l • Phone: (HO:l) H\lH-:H:l'.! • www.~nlhcc.gnv 
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ATTACHMENT 4 

ONS Existing User Surface Water Withdrawal Permit #37PN001 (SW-9) 

OCONEE NUCLEAR STATION 

SUBSEQUENT LICENSE RENEWAL APPLICATION, APPENDIX E 

ENVIRONMENTAL REPORT SUPPLEMENT 1 
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Cuhcrinc B. "fonpleton, Director 

Promoting ,111d protecting the health of the public and the environment 

MarkMcGary 
Duke Energy Carolinas LLC 
PO Box 1006 
Mail Code EC13K 
Charlotte, NC 28201-1006 

Re: Oconee Nuclear Station 

30 October 2013 

Existing User Surface Water Withdrawal Permit# 37PN00I 
Permit Issue Date: 30 October 2013 
Oconee County 

Dear Mr. McGary: 

The Department has issued the referenced Surface Water Withdrawal Permit. A copy of the permit is 
enclosed with this correspondence. 

Please note condition number 6 of the permit which states "The permittee must, within 180 days of the 
issue date of this permit, submit a copy of the Operational and Contingency Plan (OCP) that is required to 
be maintained on site to address drought conditions and related low stream flows and low water levels. As 
an existing water user, Duke Energy Carolinas LLC is only required to develop an OCP to address 
appropriate industry standards for water conservation." This plan should be sent to my attention no later 
than 28 April 2014. 

Should you have any questions concerning this permit, please contact Michael Bishop at (803) 898-3553 
(office phone), (803) 898-2893 (fax), or by e-mail - bishopma@dhec.sc.gov. 

Sincerely, 

/!.U-~ 
Rob Devlin, Manager 
Water Quantity Permitting Section 
Water Monitoring, Assessment and Protection Division 
Bureau of Water 

Enc: SW Pennit 37PN00I 

cc: Technical File (w/enc (pdt)) 
Regional Office (via pdt) 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
2600 Bu 11 Street • Coh1mbia, SC 29201 • PJ1one: (803) 898-3432 • www.scclhec.gov 
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Bureau of Water 
Initial Surface Water 
Withdrawal Permit 

In Accordance With the 
Surface Water Withdrawal, Permitting, Use, and Reporting Act 

This Surface Water Withdrawal Permit Certifies That 

Duke Energy Carolinas LLC 

has been granted permission to withdraw water from 

LakeKeowee 

for use at 

Oconee Nuclear Station 

in accordance with conditions set forth herein. This permit is issued in accordance with the provisions of 
the Surface Water Withdrawal, Permitting, Use and Reporting Act, S.C; Code of Laws, Sections 49-4-10, 
et seq. (Rev. 2008, Cum. Supp. 2011), and Surface Water Withdrawal, Permitting and Reporting 
Regulation, S.C. Reg 61-119 (effective June 22, 2012). 

Charles M. Gorman Ill, P.G., Director 
Water Monitoring, Assessment and Protection Division 

Bureau of Water 

Issued: Oct 30, 2013 Expires: Oct 29, 2043 Permit No. 37PN001 

South C.,ruhna Dtpartm•nl ur Health --------------- andtn\irunnumlalCnnrrol ______________ __, 
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Surface Water Withdrawal Pennit 
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• General Conditions: 

• 

• 

I. The pennittee is responsible for complying with the South Carolina Surface Water Withdrawal, 
Pennitting, Use, and Reporting Act, S.C. Code of Laws, Sections 49-4-10, et seq. (Rev. 2008, Cum. 
Supp. 2011) and the Surface Water Withdrawal, Pennitting and Reporting Regulation, S.C. Reg. 61-119 
( effective June 22, 2012). 

2. The pennittee is authorized to withdraw and use surface water in the amount and under the tenns 
herein specified. Any variance from these tenns and conditions may constitute a violation of this pennit, 
which may result in the modification, suspension or revocation of this pennit, in whole or in part, and/or 
the institution of such legal proceedings as the Department may consider appropriate. 

3. The pennittee shall allow Department representatives to inspect water withdrawal or other pertinent 
records and shall allow entry upon the property where the water is being withdrawn and where associated 
withdrawal structures and equipment are located to ensure compliance with the tenns and conditions of 
this pennit. 

4. This pennit shall not be transferred to any other person or user except by the prior written approval of 
the Department. 

5. The pennittee shall submit, on fonns provided by the Department, a certified report of surface water 
withdrawn each month, source(s) of the water, and any other infonnation as required under special 
conditions, not less than annually. Such reports shall be submitted by the 30th day of January for the 
preceding year . 

6. The pennittee must, within 180 days of the issue date of this pennit, submit a copy of the Operational 
and Contingency Plan (OCP) that is required to be maintained on site to address drought conditions and 
related low stream flows and low water levels. As an existing water user, Duke Energy Carolinas LLC is 
only required to develop an OCP to address appropriate industry standards for water conservation. 

7. The pennittee is hereby authorized to withdraw surface water from the following source(s) up to the 
specified maximum withdrawal for the tenn of the pennit. 

System Pennit 
Source Number 
37PN001S01-CCW Intake 
37PN001S02-B5B Intake 

Location 
Lat/Long 

34.7914, -82.8985 
34.7887, -82.8982 

Source 
Waterbody 

Lake Keowee 
Lake Keowee 

Maximum Withdrawal 
Quantity 

94,817 MGM 
68.0 MGM 

8. The amount of water estimated to be discharged back into a surface water body and the discharge 
location are listed below. The amount is based on the total pennitted withdrawal amount of94,885 MGM 
and the estimated percentage returned at each location as specified by the pennittee. The estimated return 
infonnation is specified for infonnational use only. 

ReturnNPDES 
Number 

SC00005 I 5 (001) 
Location 

34. 7973,-82.8968 

Receiving 
Waterbody 
Lake Keowee 

Amount To Be 
Returned 

93,936 MGM (99%) 
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9. An application for renewal of this permit may be submitted no sooner than six months before the 
expiration date of this permit. 

I 0. Annual operating fees per permitted intake are assessed on the State fiscal year (July I through June 
30), for the entire following fiscal period, with assessment beginning July I following initial permit 
issuance. Annual operating fees are due within thirty (30) days of billing. Unpaid fees, late fees, and 
returned checks are subject to provisions ofS.C. Reg.61-119 Q.3.d. 

I I. Nothing in this permit shall relieve any person regulated herein of the duty to comply with all other 
applicable statutes and regulations nor diminish the Department's authority to regulate facilities under any 
other applicable laws or regulations. Further, this permit does not exempt the permit holder from 
compliance with any other local, state or federal law, regulation or ordinance. 

12. The terms and conditions of this permit are subject to the provisions of the South Carolina Drought 
Act. 

Special Conditions: N/ A 
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ATTACHMENT 5 

OJRSA Significant Industrial Wastewater Discharge Permit (SW-10) 

OCONEE NUCLEAR STATION 

SUBSEQUENT LICENSE RENEWAL APPLICATION, APPENDIX E 

ENVIRONMENTAL REPORT SUPPLEMENT 1 



Oconee Joint Regional Sewer Authority 
· 623 Return Church Road 
Seneca, South Carolina 29678 

Phone (864) 972-3900 
www.ojrsa.org 

SIGNIFICANT INDUSTRIAL WASTEWATER DISCHARGE PERMIT 
, . . 

Permit No. IW-000003 

In accordance with all terms and conditions of the Oconee Joint Regional Sewer Authority (OJRSA) Sewer Use 
Regulation and with any applicable provisions of Federal or State laws or regulations, permission is hereby 
granted for the discharge of industrial wastewater into the Coneross Creek Wastewater Treatment Facility 
(CCWWTF) in accordance with effluent limitations, monitoring requirements, and other conditions set forth 
herein to: 

Company Name 
Mailin° Address 

Physical Location 

Duke Energy Carolinas, LLC - Oconee Nuclear Site 
7800 Rochester Hi hwa , Seneca, SC 29672 

155 East Pickens Highway, Seneca, SC 29762 

Standard Industrial Classification No I 4911 

•

This Permit is granted in accordance with the application and the OJRSA Industrial Pretreatment Questionnaire 
filed on Januarv 25, 2018 at the OJRSA Office. 

• 

This Permit is effective April 1, 2019 and expires midnight on March 31, 2024 unless other conditions supersede, 
revoke or modify these dates. This Permit supersedes all earlier industrial wastewater discharge permits issued 
by the OJRSA. 

Compliance with this permit does not relieve the Permittee of the obligation to comply with any or all applicable 
pretreatment regulations, standards or requirements under Local, State, and Federal Laws, including any such 
regulations, standards, requirements, or laws that may become effective during the term of this Permit. 

This Permit may be reopened and modified to incorporate any recommendations or requirements set by the 
Oconee Joint Regional Sewer Authority (OJRSA), the South Carolina Department of Health and Environmental 
Control (SCDHEC), the U.S. Environmental Protection Agency (EPA) or limits set in accordance with the Total 
Allowable Head works Loading for the CCWWTF. 

The Permittee shall comply with all conditions of this Permit and the OJRSA Sewer Use Regulation. Failure to 
comply with the requirements of this Pem1it may be grounds for administrative action or enforcement 
proceedings, including civil or criminal penalties, injunctive relief, and summary abatements. This Permit shall 
not be reassigned, transferred, or sold to a new owner, new Industrial User, or for different premises, unless 
approved by the OJRSA. 

irector of Oconee Joint Regional Sewer 
Authority 

Page I of 16 
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PART I 
Effluent Limitations and Monitoring Requirements 

Outfall 1 

Categorical Information 

Not categorical - only discharge sanitary wastewater 

Effluent Limitations and Monitoring Requirements 
Daily Maximum Monthly Avera2e 

Sample Sampling 
Parameter mwL lbs/day mg/L lbs/day Type 3 Frequency 4 

Biochemical Oxygen Demand M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly 
(BOD)1 Composite 
Total Suspended Solids M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly 
(TSS)1 Composite 
Total Kjeldahl Nitrogen M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly 
(TKN)1 Composite 

M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly 
' Total Phosphorus 1 Composite 

Chemical Oxygen Demand M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly (COD)1 Composite 
Oil & Grease Animal/Vegetable10 200 M&R5 200 M&R5 Grab Quarterly 

M&R5 M&R5 M&R5 M&R5 24 Hour Quarterly Copper Composite 
Not less than 6.0 or >< >< Grab Weel<ly pH m-eater than 10.0 SU 

Temperature M&R5 =>< >< Grab Weekly 
Not to exceed maximum 80,000 Gallons per 

Continuous Daily Flow Dav 

Footnotes 
I 

3 

4 

These parameters are subject to surcharges as set forth in the OJRSA Sewer Use Regulation. The surcharge 

5 

10 

thresholds are: BOD 250 mg/L, COD 750 mg/L, TSS 250 mg/L, TKN 30 mg/L, and Total Phosphorus 7 
mg/L. The surcharge result is used to calculate surcharges until the next sample for that parameter is pulled. 
The composite sampling type is flow-proportional. The chain-of-custody must show that the sample was 
a flow-proportional composite sample. 
The quarterly period follows calendar quarters. Quarterly sampling must be done in January, April, July, 
and October of each year. Semiannual monitoring periods are January through June and July through 
December. Semiannual monitoring must be performed in January and July of each year. 
Monitor & Report 
Total Oil & Grease method is to be used as long as the total results come back below 200 mg/I. If the 
total results exceed the 200 mg/I, the petroleum portion is to be determined by using the SGTHEM part 
method. The FOG results will be calculated as follows: 
Total Oil & Grease (HEM)-Oil & Grease (SGTHEM)= FOG (AnimalNegetable) 

• Note: See Special Conditions section for additional information 

Approved Sampling Point Location: At the ONS Pump Station (#1) at the Flow Monitoring and Sampling 
Station. 
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PARTiI 

• MONITORING AND REPORTING 

A. REPRESENTATIVE SAMPLING: 

1. Samples and measurements taken as required herein shall be representative of the volume and nature of 
the monitored discharge. All samples shall be taken at the monitoring point(s) specified in this permit 
and, unless otherwise specified, before the effluent joins or is diluted by any other wastestreams, body of 
water or substance. All equipment used for sampling and analysis must be routinely calibrated, inspected 
and maintained to ensure their accuracy. Monitoring points shall not be changed without notification to 
and the approval of the Director. 

2. Any sample reported for self-monitoring shall be accompanied by a flow volume. This flow shall be 
obtained from an approved effluent flow discharge meter. Meters shall be read immediately before 
placement and before removal of the composite sampler. 

3. All composite sampling should be in accordance with requirements set forth in 40 CFR Part 136. 

B. REPORTING: 

• 

• 

1. Discharge monitoring reports (DMRs) are due by the twelfth (12th) day of each month. Monitoring results 
obtained during the month shall be summarized an:d reported on DMR Form(s) and flow report forms, and 
postmarked no later than the twelfth (12th) day of the month following the completed reporting period . 
The report shall include the DMR report form(s), the flow report form, copies of all the laboratory analyses 
and chain(s)-of custody, and copies of the 24-hour violation notices. The original signed copy of this and 
all other reports required herein, shall be submitted to the Director by mailing to the address below or by 
hand delivery to the OJRSA. 

Oconee Joint Regional Sewer Authority 
Industrial Pretreatment Department 

623 Return Church Rd 
Seneca, South Carolina, 29678 

2. The OJRSA is not responsible for DMRs that were lost in the mail. It is the permittee's responsibility to 
submit the DMR to the OJRSA. The OJRSA will issue violations for DMRs that are not received. 

3. The Permittee shall notify the OJRSA immediately in the event of a discharge that might cause problems 
for the OJRSA sewer system, treatment facilities, or processes. 

4. The Monthly pH and Flow Report is a Standard Form provided by the OJRSA. The use of an alternate 
reporting form may occur with approval of the OJRSA. The flow section of the form shall have the days 
of the month listed with corresponding flow readings for each day that a discharge occurs at the approved 
sample point. The pH section of the form shall show pH readings for the days that pH readings were taken. 
If multiple pH readings were taken then each reading must be shown. Only pH readings performed by a 
SCDHEC certified laboratory are to be included in this report. The report shall also include: 
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• The name of the facility and reporting • The number of discharge days for the 
month month 

• Daily flow totalizer readings • The highest pH for the month 

• The monthly average flow for the month • The lowest pH for the month 

• The highest daily flow for the month • The pH certification number from 

• The total flow for the month SCDHEC 

5. The Monthly pH and Flow Report is due by the twelfth (12th) day of each month following the 
completed reporting period. 

6. The Permittee shall maintain certification to perform Hydrogen-Ion Concentration (pH) through the 
SCDHEC Laboratory Certification Section or contract a certified lab to perform pH measurements. pH 
measurement shall be conducted at the frequency set forth in the limits section of the permit. 

7. If the Permittee is certified for continuous pH measurement, then the high and low pH for each calendar 
day shall be reported on this report. 

8. The Permittee shall provide the "24 Hour Notification Form" for the following purposes. 

a. Notify the OJRSA at least twenty-four (24) hours prior to any Batch discharge. 

b. Notify the OJRSA within twenty-four (24) hours of becoming aware of a violation. 

C. AUTOMATIC RESAMPLING • 

• 

If the results of the permittee's wastewater analysis indicate that a violation of this permit has occurred, the 
permittee must: 

1. Inform the OJRSA of the violation within twenty-four (24) hours of becoming aware of the violation using 
the "24 Hour Notification Form" provided herein or other means of communication; and 

2. Repeat the sampling and pollutant analysis and submit, in writing, the results of this second analysis within 
thirty (30) days of becoming aware of the violation. The permittee is not required to resample if: 

a. The Industry performs sampling at the permittee's approved sampling point at a frequency of at least 
once per month for the parameter violated; or 

b. The OJRSA performs sampling for the parameter violated at the permittee's approved sampling 
point between the time when the permittee performs its initial sampling and the time when the 
permittee receives the result,s of this sampling. 

3. Please submit an explanation for the violation including the following information either with the 
resampling results or with the next DMR. 

a. The reason(s) for the noncompliance . 

b. The steps taken to bring the facility into compliance and the schedule for bringing the facility into 
compliance. 
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D. SAMPLING LOCATION: 

• 
The Permittee shall request the Sewer Authority's approval of the sampling point location prior to initiation 
of self-monitoring . 

• 

• 

At each sampling location the Permittee shall post a sign identifying the sample point. The Permittee shall 
provide the OJRSA written directions and a site map (8½" X 11" size) to the location of the approved sampling 
point. 

E. DEFINITIONS: 

1. Monthly Average shall mean the arithmetic mean of all sample analysis values collected in a calendar 
month. 

2. Average Flow (GPD) shall mean the arithmetic mean of the total daily flows recorded during the calendar 
month. 

3. Arithmetic Mean shall mean the sum of the values in a set of numbers divided by the number of values. 

4. Flow (GPD) shall mean the total gallons of industrial wastewater discharged during a calendar day which 
is twenty-four (24) hours. This is the daily flow for the facility. See the definition of sampling flow in Part 
II A.(2). 

5. Batch Discharge shall mean the routine discharge of industrial wastewater from treatment systems that 
do not discharge on a continuous basis. Also, the non-routine discharge of slug quantities of industrial 
wastewater . 

6. Grab Sample shall mean an individual sample of the wastewater which shall be collected at the period(s) 
most representative of the total discharge and shall be collected in less than fifteen (15) minutes, without 
regard for flow or time. · 

7. Composite Sample (time based) shall mean a series of effluent portions (aliquots) of at least one hundred 
milliliters (100 mL) each, continuously collected at regular equal intervals of one hour or less, over the 
time period encompassing the hours of effluent discharge up to twenty-four (24) hours. A minimum of 
four aliquots shall be collected. Time-based composite sampling is allowed only if approved by the 
OJRSA. 

8. Composite Sample (flow proportional) shall mean the ·same as ''time based" except the interval between 
aliquots is adjusted based on effluent flow. 

9. Daily Maximum shall mean the maximum allowable discharge of a pollutant during a calendar day. 
Where daily maximum limitations are expressed in units of mass, the daily discharge is the total mass 
discharged over the course of a day. Where daily maximum limitations are expressed in terms of 
concentration, the daily discharge is the arithmetic average measurement of the pollutant concentrations 
derived from all measurements taken that day. 

10. Monitor and Report Parameters shall mean that discharge limits have not been established for this 
constituent; however, the OJRSA is requiring compilation of data to chart treatment plant performance in 
removing this constituent or you indicated on your permit application that this parameter was present at 
your facility. Limits may be established in the future by the OJRSA. Should any of these noted pollutants 
be found after several monitoring events by a SCDHEC approved laboratory to be below detection limits 
and it can be demonstrated by a review of raw materials inventory and corresponding Safety Data Sheets 

\ 

Page 5 of 16 



Permit No. IW-000003 

(SDS) that the pollutant should not be present, then a request may be made to the OJRSA to consider 
modifying the permit to exclude the pollutant from the parameter listing. This does not apply to categorical 
parameters that are set forth in the Federal Categorical regulations . 

•. TEST PROCEDURES: 

• 

Test procedures for the analysis of pollutants shall conform to Regulation 40 CFR Part 136 published pursuant 
to Section 304(g) of the Federal Water Pollution Control Act, as amended. In the event that there is no approved 
method in 40 CFR 136 for a particular parameter, then testing shall be performed in accordance with the latest 
approved addition of Standard Methods or a method approved by the Director. A SCDHEC certified laboratory 
must be used to analyze wastewater samples taken. 

G. RECORDING OF RESULTS: 

For each measurement of sample taken pursuant to the requirements of this Permit, the Permittee shall record 
and report the information as follows: 

1. The Permittee shall provide a copy of the Certificate of Analysis on the Permit Parameters as follows: 

Analytical results from the laboratory performing the analysis shall be provided on a Certificate of 
Analysis. If analyses are sub-contracted to other certified laboratories, then a Certificate of Analysis 
shall be provided by each laboratory performing analyses. At a minimum, the following 
documentation shall be provided on the Certificate of Analysis: 

a. Laboratory Name 
b. SC Laboratory ID Number 
c. Sample Identification Number 
d. Date and Time of Collection 
e. Matrix 
f. Sample Preparation Method (if applicable) 
g. Date of Sample Preparation (if applicable) 
h. Sample Analysis Method 
i. Date and Time of Sample Analysis 
j. Parameter( s) 
k. Analytical Result (at or above the specified PQL or reporting limit) 
I. Laboratory PQL or Reporting Limit (for each parameter by method) 
m. Dilution Factor (if employed) 
n. Analyst · 
o. Qualifiers (List of definitions must be provided for any qualifiers used) 
p. Contract Laboratory (Must be documented for each parameter and/or method) 
q. QA/QC data for each parameter 
r. Sampling Flow - A composite sampling flow must come from a totalizer reading taken when the 

sampler is setup and a totalizer reading taken when the sampler is taken down. For grab parameters 
the flow is the discharge flow for the calendar day. 

The Certificate of Analysis is only valid when appearing on the Laboratory's Letterhead with the 
Laboratory Director's signature verifying the validity and accuracy of the analytical results. 

• 2. The Permittee shall provide a copy of the Chain-of-Custody and any field documents with at least the 
following information: 

a. Date, time and type of sampling 
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b. Sampling location 
c. Source of sample (facility name and address) 
d. Method of sampling 

• e. Sample identification 
f. Name of person collecting sample (printed and signed) 

• 

g. Analysis required 
h. Type of sample containers 
1. Preservation methods 
j. Sample relinquished and received by (dates and times) 
k. Flow (including totalizer readings) and pH measurement. 
1. Verification of:::; 6 degrees Celsius on composite sample and samples received by the lab. 
m. Verification of preservation times following the composite sampling process (15-minute rule). 

3. The Composite Sampling shall be performed in accordance with 40 CFR Part 136. If preservation of 
samples is required, preservation shall occur within fifteen (15) minutes from the time of the last 
aliquot of the composite period. 

H. ADDITIONAL MONITORING BY PERMITTEE: 

Any time the Permittee monitors any pollutant at the approved sampling location(s) designated herein more 
frequently than required by this permit, using approved sampling and analytical methods as specified herein, 
the results of such monitoring shall be included in the calculation and reporting of the values required in the 
monthly DMR. 

I. ADDITIONAL MONITORING DUE TO NON-COMPLIANCE 
-

The permittee may be required to·perform additional monitoring for pollutants for which the permittee is in 
non-compliance. 

J. RECORDS RETENTION: :. · 

1. The permittee shall retain records of all monitoring information, including all calibration and 
maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports· required by this permit, records of all data used to complete the 
application for this permit, and any other records required by the OJRSA for a period of at least three 
(3) years from the date of the sample, measurement, report, or application. This retention period is 
automatically extended during litigation or at the request of the OJRSA, SCDHEC or EPA. 

The permittee shall make such records available for inspection and copying by the OJRSA Executive 
Director, SCDHEC, EPA, or their authorized representatives. 

2. All records that pertain to matters that are the subject of special orders or any other enforcement or 
litigation activities brought by the OJRSA, SCDHEC, or EPA shall be retained and preserved by the 
permittee until all enforcement activities have concluded and all peri'ods of limitation with respect to 
any and all appeals have expired. · · 

K. CERTIFICATION STATEMENT 

• All applications, reports or information submitted to the OJRSA must contain the following certification 
statement: 

"I certify under penalty of law that this document and all attachments were prepared under my direction or 
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supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the per~on or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of 
my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations." 

An authorized representative as defined in the OJRSA Sewer Use Regulation must sign the monthly report 
and all other reports required herein. 

If an authorization is no longer accurate because a different individual or position has responsibility for the 
overall operation of the facility or overall responsibility for the environmental matters for the company, a new 
authorization satisfying the requirement of the Sewer Use Regulation must be submitted to the OJRSA prior 
to or together with any reports to be signed by an authorized representative. 

-PART Ill 

GENERAL CONDITIONS 

All discharges authorized herein shall be consistent with the terms and conditions of this Permit. The discharge 
of any pollutant identified in this Permit more frequently than or at a level in excess of that authorized, shall 
constitute a violation of the Permit. Any anticipated facility expansion, increase in employment above 
permitted amount, production increase, or process modification which will result in new, additional, changed, 
altered, different, increased or decreased discharges of pollutants shall be reported by submission of a new 
Discharge Permit Application/Questionnaire. Following such notice, the Perinit may be modified to take into 
account the change in wastewater character and/or quantity . 

• A. NOTIFICATION OF CHANGED DISCHARGE 

The Permittee must notify the OJRSA of any significant changes to the Permittee's operations or system 
which might alter the nature, quality, or volume of its wastewater at least five (S) days before the change, 
including the listed or characteristic hazardous wastes for which the permittee has submitted initial 
notification under the SC pretreatment regulations. 

B. ACCIDENT AL SPILL/ SLUG LOAD 

The permittee shall notify the OJRSA immediately upon the occurrence of an accidental discharge of 
substances prohibited by the Sewer Use Regulation or any slug loads or spills that may enter the public sewer. 
Notify the OJRSA Phone Numbers: Office 864-972-.3900, Plant Operator Phone 864-973-3804. The 
notification shall include location of discharge, date and time thereof, type of waste, including concentration 
and volume, and corrective actions taken. The permittee's notification of accidental releases in accordance 
with this section does not relieve it of other reporting requirements that arise under local, state or federal laws. 

• 
Within five (5) days following an accidental discharge, the permittee shall submit to the OJRSA a detailed 
written report. The report shall specify: 

1. Description and cause of the upset, slug load or accidental discharge, the cause thereof, and the impact 
on the permittee's compliance status. The description should also include location of discharge, type, 
concentration and volume of waste . 

2. Duration of noncompliance, including exact dates and times of noncompliance and, if the 
noncompliance is continuing, the time by which compliance is reasonably expected to occur. 
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3. All steps taken or to be taken to reduce, eliminate, and/or prevent recurrence of such an upset, slug 
load, accidental discharge, or other conditions of noncompliance . 

•. PROPER OPERATION AND MAINTENANCE 

• 

The Permittee shall continuously assure the proper maintenance and operation of the treatment/control 
equipment used to achieve compliance with this Permit. The Permittee shall assure the equipment and related 
treatment processes are operated as effectively as possible. 

Proper operation and maintenance includes but is not limited to: effective performance, adequate funding, 
adequate operator staffing and training, and adequate laboratory and process controls, including appropriate 
quality assurance procedures. 

The Permittee shall notify the OJRSA in writing before implementing any modifications to the 
treatment/control equipment or treatment processes. Failure to do so will constitute a violation of this Permit. 

The Permittee shall maintain its Industrial Pretreatment Facility in accordance with the Final DHEC Approval 
to Operate and the Construction Permit. This includes the provision for daily pretreatment plant inspections 
by a certified operator of the proper grade as defined in these documents. The inspections shall include a 
physical visit to the facility by an operator of the proper grade and visual observation to assure proper 
operations and ·treatments. All inspections shall be recorded and include the date, log in and out times, name 
and signature of the person performing the inspection, any corrective measures, treatment operations 
adjustments, equipment maintenance, repairs, or replacements performed. · Individuals with Operator-in 
Training license shall always be under the direct supervision of a legally licensed operator of the proper grade. 
"Direct Supervision" means supervision provided by a licensee who must (a) be on-site or immediately 
available to supervised persons via telephone, radio, or other electronic means: and (b) maintain continued 
involvement in appropriate aspects of each professional activity of the supervisee. · 

D. DUTY TO MINIMIZE IMPACT 
' ' 

The Permittee shall take all reasonable steps to minimize any adverse impact to the OJRSA's sewer system 
and waste treatment facilities resulting from noncompliance with any effluent limitations specified in this 
Permit, including such accelerated or additional monitoring as necessary to determine the nature and impact 
of the non-complying discharge. Whenever deemed necessary, the Director of the OJRSA may require the 
Permittee to restrict their discharge during peak flow periods, designate that certain wastewater be discharged 
only into specific sewers, relocate and/or consolidate points of discharge, separate sewage wastewaters from 
industrial waste streams, and such other conditions as may be necessary to protect the CCWWTF and 
determine the industrial Permittee's compliance with the requirements ofthis·Permit. 

The OJRSA may require flow equalization if it is determined that the industry is causing issues in the 
collection systems and/or at the wastewater treatment plant. 

E. RIGHT TO ENTRY FOR INSPECTION AND/OR SAMPLING 

• 
The OJRSA shall inspect the facilities of the Permittee to ascertain whether the purpose of this Permit is being 
met and all requirements are being complied with. Persons or occupants of premises where wastewater is 
created or discharged shall allow the OJRSA or their representative ready access at all reasonable times to all 
parts of the premises for the purposes of inspection, sampling, records examination, or in the performance of 
any of their duties. The OJRSA or their authorized representative shall have the right to set up on the 
Permittee's property such devices as are necessary to conduct sampling, inspection, compliance monitoring 
and/or metering operations. Where a Permittee has security measures in force which would require proper 
identification and clearance before entry into their premises, the Permittee shall make necessary arrangements 

Page 9 of 16 



• 
Pennit No. IW-000003 

with their security guards so that upon presentation of suitable identification, personnel from the OJRSA will 
be permitted to enter, without delay, for the purposes of performing their specific responsibilities. 

The OJRSA shall have access to and copy any records, inspect any monitoring equipment or method required 
under the terms and conditions of this permit, and sample any effluents. 

F. PERMIT TRANSFER 

Wastewater discharge standards are issued to a specific Industrial User for a speci_fic operation. A Wastewater 
Permit shall not be reassigned, transferred, or sold to a new owner, new Industrial User, or for different 
premises and/or changed operations. In such event a new application shall be submitted with full information. 
This application will be expedited if the new owner or operator certifies (1) that there is no immediate intent 
to change the facility's operation and process, (2) the date the new owner or operator shall take over, (3) the 
new application is given at least thirty (30) days before the new owner takes over the facility, and (4) 
acknowledgement is made that the new owner or operator has full responsibility for complying with the 
existing Wastewater Discharge Permit. 

G. PROHIBITIONS AND/OR TOXICITY 

The permittee shall not discharge any of the prohibited substances identified in the OJ RSA Sewer Use 
Regulation. No prohibited substance shall be discharged to the OJRSA sewer system or to any sewer that 
discharges to the OJRSA sewer system or wastewater treatment plant. 

The Permittee shall not discharge any wastewater that singly or by interaction with other wastewaters could 
cause the CCWTF to fail a toxicity test. 

•. DILUTION 

The Permittee shall never increase the use of potable or process water, or in any other way attempt to dilute 
a dis~harge as a partial or complete substitute for adequate treatment to achieve compliance with a 
Pretreatment Standard or Requirement or the limitations contained in this permit. 

I. SLUG DISCHARGE CONTROL PLAN 

• 

The Permittee will be evaluated by the OJRSA to determine if a plan to control or prevent slug discharges that 
could enter the OJRSA Sewer System is needed. For purposes of this Permit, a slug discharge is any discharge 
of a non-routine episodic nature, including but not limited to an accidental spill or non-customary batch 
discharge. The Slug Control Plan shall contain, at a minimum, the following: 

1. Description of discharge practices, including non-routine batch discharges; 

2. Description of stored chemicals; 

3. Procedures to immediately notify the POTW (phone 864-972-3900 or 864-973-3804) of slug 
discharges to the sewer, including any discharges that would violate a prohibition under 40 CFR 
403.S(b), with procedures for follow-up written notification within five (5) days; 

4. If necessary, procedures to prevent adverse impact from accidental spills, including inspection and 
maintenance of storage areas, handling and transfer of materials, loading and unloading operations, 
control of plant site run:.off, worker training, building of containment structures or equipment, 
measures for containing toxic organic pollutants (including solvents), and/or measures and equipment 
for emergency response. 
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5. All Slug Control Plans shall be submitted to the OJRSA Industrial Pretreatment Department for 
approval. Slug Control Plans shall be updated by the industry as necessary. Slug Control Plans shall 
be kept on file and be made accessible for inspection purposes. Updated Slug Control Plans shall have 
the most recent revision date stated on the Plan. 

6. The permittee must notify the OJRSA immediately about any changes at its facility affecting the 
potential for a slug discharge and that will alter the Slug Control Plan determination. 

7. Any slug plan submitted and approved by the OJRSA becomes an enforceable part of the industrial 
wastewater discharge permit. The permittee must comply with a Slug Control Plan. 

J. INFLOW and INFILTRATION 

The Permittee shall not discharge or cause to be discharged stormwater, surface water, groundwater (non
permitted), roof runoff, or subsurface drainage into the OJRSA Sewer System. 

Uncontaminated cooling water or unpolluted industrial process waters must have approval by the OJRSA 
prior to discharge into the OJRSA Sewer System. 

All groundwater remediation projects shall be submitted to the OJRSA and SCDHEC and be approved prior 
to discharge into the OJRSA Sewer System. 

K. FLOW MEASUREMENT 

• The Permittee shall properly maintain and calibrate all flow measuring devices according to the 
manufacturer's recommendations and maintain verification of calibration as a ·minimum at six (6) month 
intervals. Flow measuring devices shall be capable of measuring flows with a deviation of less than ten 
percent (I 0%) from true discharge rates through the range of expected discharge volumes. At a minimum all 
flow measurement devices shall be equipped with a non-resettable totalizer (continuous display, preferably at 
the transmitter) and a circular chart recorder ( or equivalent device capable of recording a graphical 
representation of flow rate with an image on paper in real time). All flow meters must be capable of zero (0) 
calibration. The use of water meters for industrial wastewater final effluent discharge flow measurements is 
not recommended. Water meters· are acceptable for in-house process control flows (for example, cooling 
towers). Notification of any modifications or replacements of flow measuring devices shall be made in writing 
to the OJRSA Industrial Pretreatment Department at least fifteen (15) days before making any changes. 
Repairs of flow measuring devices shall be completed within thirty (30) working days. All plans and 
specifications pertaining to the installation of flow measuring devices· in an enclosed vault and/or manhole 
must be approved by the OJRSA Executive Director prior to installation. 

On days when the facility is not discharging, a zero (0) must be entered for the flow and averaged in with the 
daily flow results. The number of flow results (including zeros) must equal the number of calendar days of 
the month. 

L. BYPASS OF TREATMENT FACILITIES 

• 
1. Definitions . 

a. Bypass means the intentional diversion of wastestreams from any portion of an Industrial 
User's treatment facility. 

b. Severe property damage means substantial physical damage to property, damage to the 
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treatment facilities which causes them to become inoperable, or substantial and permanent loss 
of natural resources which can reasonably be expected to occur in the absence of a bypass. 
Severe property damage does not mean economic loss caused by delays in production. · 

c. Bypass not violating applicable Pretreatment Standards or Requirements. An Industrial User 
may allow any bypass to occur which does not cause Pretreatment Standards or Requirements 
to be violated, but only if it also is for essential maintenance to assure efficient operation. These 
bypasses are not subject to the provision of paragraphs (3) and (4) of this section. 

2. Notice. 

a. If an Industrial User knows in advance of the need for a bypass, it shall submit prior notice to 
the OJRSA, if possible, at least ten (10) days before the date of the bypass. 

b. An Industrial User shall submit oral notice of an unanticipated bypass that exceeds applicable 
Pretreatment Standards to the OJRSA within twenty-four (24) hours from the time the 
Industrial User becomes aware of the bypass. A written submission shall also be provided 
within five (5) days of the time the Industrial User becomes aware of the bypass. The written 
submission shall contain a description of the bypass and its cause; the duration of the bypass, 
including exact dates and times, and, if the bypass has not been corrected, the anticipated time 
it is expected to continue; and steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the bypass. The OJRSA may waive the written report on a case-by-case basis 
if the oral report has been received within twenty-four (24) hours. 

3. Prohibition of bypass . 

a. Bypass is prohibited, and the OJRSA may take enforcement action against an Industrial User 
for a bypass, unless; 

1) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage; 

2) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment 
facilities, retention of untreated wastes, or maintenance during normal periods of 
equipment downtime. This condition is not satisfied if adequate back-up equipment should 
have been installed in the exercise of reasonable engineering judgment to prevent a bypass 
which occurred during normal periods of equipment downtime or preventative 
maintenance; and 

3) The Industrial User submitted notices as required under paragraph (3) of this section. 

b. The OJRSA may approve an anticipated bypass, after considering its adverse effects, if the 
OJRSA determines that it will meet all conditions listed in paragraph (3)(a) of this section. 

M. DOMESTIC WASTEWATER CONTRIBUTION 

The permittee is specifically permitted for a maximum of 80,000 gpd at this facility which will account for 
their discharge of Domestic and Sanitary Waterwaters. 

I •• PROGRAM FUNDING 

The OJRSA will assess each Industrial User a fee for program funding. This fee will cover the costs of 
inspections, testing, travel, industry personnel training, equipment, and administration of the OJRSA 
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Industrial Pretreatment Department, and will be billed quarterly to each Industrial User under a pro rata 
share cost program. The general cost of the OJRSA Industrial Pretreatment Department is divided equally 
among the total number of Permitted Industrial Users each reporting quarter . 

• 0. RENEWAL OF PERMIT 

The Permittee shall apply for permit reissuance a minimum of one-hundred eighty (180) days prior to the 
expiration of the permit. Written application will consist of a cover letter and an updated Industrial Discharge 
Permit Application/Questionnaire. Provided further are that limitations or conditions of a Permit are subject 
to modification as may become necessary due to changes in applicable water quality standards, the OJRSA 
NPDES permit, discharge effluent limitations, other applicable laws or regulations, or for other just cause. 
The Permittee will be notified of any proposed changes in this Permit by the OJRSA at least thirty (30) days 
ptjor to the effective date of the change. Any change or new condition in this Permit shall include a provision 
for a reasonable time schedule for compliance. The Permittee may· appeal the decision of the OJRSA in 
regard to any changed Permit conditions. · 

P. PERMIT APPEALS 

The permittee may petition to appeal the terms of this permit within thirty (30) days of the notice. This 
petition must be in writing. Failure to submit a petition for.review shall be deemed to be a waiver of the 
appeal. In its petition, the permittee must indicate the permit provisions· objected to, the reasons for this 
objection, and the alternative condition, if any, it seeks to be placed in the permit· 

Q. DUTY TO HALT OR REDUCE ACTIVITY · 

• Upon reduction of efficiency of operation, or loss or failure of all ·or part of the treatment facility, the 
permittee shall, to the extent necessary to maintain compliance with its permit, control its production or 
discharges (or both) until operation of the treatment facility is restored or an alternative method of treatment 
is provided. This requirement applies, for example, when the primary source of power for the treatment 
facility fails or is reduced. It shall not be a defense for a permittee in enforcement action that it would be 
necessary to halt or reduce the permitted activity in order to maintain compliance with the conditions of this 
permit. 

• 

R. CONTINUATION OF EXPIRED PERMIT 

An expired permit will continue to be effective and enforceable until the permit is reissued if: 

1. The permittee has submitted a complete permit application at least one hundred eighty ( 180) days prior 
to the expiration date of the user's existing permit. · 

2. The failure to reissue the permit, prior· to expiration of the prevfous permit, is not due to any act or 
failure to act on the part of the permittee. · 

The term of the permit shall never exceed five (5) years as set forth in the pretreatment regulations. 

S. PERMIT MODIFICATION 

This permit is subject to be modified in whole or in part during ·its tenn for cause including, but not limited 
to, the following: 

1. Violation of any terms or conditions of the permit or other applicable law or regulation. 
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2. Obtaining of a pennit by misrepresentation or failure to disclose fully all relevant facts. 

3. To incorporate any new or revised Federal, State, or local pretreatment"standards or requirements . 

• 4. Material or substantial alterations or additions to the discharger's operation processes, or discharge 
volume or character which were not considered in drafting the effective pennit. 

5. Infonnation indicating that the pennitted discharge poses a threat to the OJRSA collection and 
treatment systems, POTW per~onnel, or the receiv~ng ~aters. 

6. Revision of or a grant of variance from such categorical standards pursuant to 40 CFR 403 .13. 

7. To correct typographical or other errors in the permit. 

8. A revision to a national categorical pretreatment standard. 

9. A reevaluation of the OJRSA local limits. 

10. As necessary for the OJRSA to comply with the applicable sludge management regulations. 

11. To reflect transfer of the facility ownership and/or operation to a new owner/operator. 

12. A change in any condition that requires either a temporary or pennanentreduction or elimination of 
the regulated discharge. 

• 13. Upon request by the pennittee, provided such request does not create a violation of any applicable 
requirements, standards, laws, or rules and regulations. 

• 

PARTIV 

ENFORCEMENT 

Non-compliance with any tenn or condition of this pennit shall constitute a violation of the OJRSA Sewer Use 
Regulation. 

The pennittee is subject to the enforcement actions set forth in the OJRSA Sewer Use Regulation. 

A. PENAL TIES FOR VIOLATION OF TERMS OF THE PERMIT OR OTHER APPLICABLE LAW 
OR REGULATION 

Any pennittee who is found to have violated an order of the OJRSA or who willfully or negligently fails to 
comply with any provisions of the regulation and the orders, rules, regulations, and pennits issued hereunder, 
shall pay not more than Two Thousand dollars ($2,000) per violation per day. Each day on which a violation 
shall occur or continue shall be deemed a separate and distinct violation. 

In addition to the civil penalties and criminal penalties provided herein, reasonable attorney's fees, court costs, 
court reporter's fees and other expenses incurred by the OJRSA for any hearings or enforcement procedure 
will be accessed to the Pennittee. · 

Any person who willfully or negligently violates pennit conditions is also subject to criminal penalties and/or 
imprisonment. Criminal penalties shall comprise penalties up to two thousand dollars ($2,000) per day per 
violation. The Pennittee may also be subject to further sanctions imposed under the authority of State and/or 
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Federal law. 

In addition to the civil and criminal liability; the Permittee violating any of the provisions of this permit or the 
Sewer Use Regulation or causing damage to or otherwise inhibiting the POTW's wastewater treatment facility 
or collection system shall be liable to the POTW for expenses, loss, or damage caused by such violation of 
discharge. 

The Permittee shall be billed by the OJRSA for any and all costs incurred by the POTW for any cleaning, 
repair, fines, or replacement work caused by the industrial violation or discharge. Refusal to pay the assessed 
costs shall be considered grounds for termination of permit and sewer service. · 

Compliance with this permit does not relieve the Permittee from its obligation regarding compliance with any 
and all applicable local, State, and Federal pretreatment standards and requirements including any such 
standards or requirements that may become effective during the term of this permit. 

B. PERMIT TERMINATION/ REVOCATION 

• 

This permit may be revoked or terminated for good cause including, but not limited to, the following: 

1. Violation of conditions of the discharge Permit. 

2. Failure of the Industrial User to report with reasonable accuracy the constituents and characteristics of 
the discharge. 

3. Refusal of reasonable access to the Industrial User's premises for the· purpose of inspection or 
monitoring . 

4. Tampering with or knowingly altering the Sewer Authority's or Industrial User's monitoring 
equipment. 

5. Falsifying and/or misrepresentation of reporting information. 

6. Obtaining a Permit by misrepresentation or failure to disclose fully all relevant facts. 

7. Failure to pay applicable pretreatment costs, fees, charges, or bills within a reasonable period of time. 

8. Failure to meet compliance schedules. 

9. Failure to pay fines/penalties. 

10. Failure of the permittee to report significant changes in operations or wastewater constituents and 
characteristics. 

11. Any violation or group of violations which the OJRSA determines will adversely affect the operation 
of the CCWWTF or implementation of the OJRSA Industrial Pretreatment Department. 
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SPECIAL CONDITIONS 

Industry Name: Duke Energy Carolinas, LLC - Oconee Nuclear Site 

-
Renewal or 

Effective Date Modification Description of Chane:es 
2/1/2019 Renewal Language Changes in permit, Limit changes for 

most of the permit parameters 
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