
Operations involving the use of radioactive materials in unsealed physical forms are limited to 
low-enrichment wt-% 235U uranium in the fuel manufacturing facilities or the associated 
analytical laboratory. The ventilation systems installed in these facilities are designed so that all 
of the air from zones used to handle or process uranium is treated to remove essentially all the 
uranium prior to release to the atmosphere. Filtration is the predominant method for removing 
particulate uranium from discharge air streams. HEPA filters with an efficiency of 99.97 percent 
for >0.3 micrometer (IJm) -diameter particles are used to accomplish this. Annual uranium in 
airborne effluent releases from CFFF, for the years 2003 through 2012, are reported in 
Table 2.1-1 (Westinghouse 2014e)). The average release rate during this period was 470 
1-1Ci/yr. 

Table 2.1-1 Measured Semiannual Airborne Releases of 
Uranium from CFFF at Nominal 1,500 MTU/yr Capacity 

2003 511 

2004 593 

2005 531 

2006 515 

2007 520 

2008 417 

2009 364 

2010 411 

2011 402 

2012 432 

Average 470 

Source: Westinghouse 2014e 

Process gases from the ADU production lines contain ammonia and fluorides, which are 
scrubbed prior to their release to the atmosphere. After scrubbing, the gases are passed 
through HEPA filters to remove residual particulate uranium. The average release rate for 
ammonia during normal operation at a nominal capacity of about 1,500 MTU/yr is estimated to 
be 41 kg/d (90 lb/d), respectively. The fluoride emissions during operation at a nominal capacity 
of about 1,500 MTU/yr are estimated to be a de-minim us quantity. 

The fuel manufacturing operations include the use of oil-fired boilers and gas-fired calciners, 
which release airborne criteria pollutants. In addition, there are oil-fired diesel emergency 
generators at the site, which are tested periodically. The CFFF is classified as a minor-source 
operator, and operates under an Air Permit from the SC-DHEC. The SC-DHEC does not require 
Westinghouse to directly monitor for non-radiological pollutants. Instead, Westinghouse 
provides modeled emissions rates that SC-DHEC uses to determine compliance. Table 2.1-2 
contains the uncontrolled emission potential for various CFFF non-radiological gaseous 
pollutants. 
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Table 2.1-2 Emission Summary for CFFF Non-radiological 
Airborne Pollutants for Nominal1 ,500 MTU/yr Capacity 

Facility Wide Emissions 
Pollutant Uncontrolled Emissions (TPY) 

PM 7.86 
PM10 6.35 
PM2.5 3.90 
so2 86.04 
NOx 27.96 
co 25.53 

voc 8.885 
Nitric Acid (HN03) [TAP] 0.77 

Source: SCDHEC 2012b 

Liquid Effluents 

Liquid waste streams from CFFF operations include sanitary wastes and process liquid waste 
streams. Process liquid waste is primarily contaminated by ammonia and fluorides. Both waste 
streams are treated onsite prior to their combined discharge into the Congaree River in 
accordance with NPDES permit and 10 CFR 20 requirements. A 15 em (6-in) pipeline releases 
the plant effluent to the river at a point about 5.6 km (3.5 mi) south of the facility. The pipe 
submerges into the river, discharging directly into the current near the bottom approximately 6 m 
(20 ft) from shore. 

The flow rates from the process and sanitary waste streams are about the same. The combined 
liquid effluent stream flows at a nominal operating capacity of about 1,500 MTU/yr is estimated 
to be 145,000 gal/d. 

Storm water runoff is regulated by the SC-DHEC under a general NPDES permit for Storm 
Water Discharges Associated with Industrial Activity. As required by this permit, Westinghouse 
developed a Storm Water Pollution Prevention Plan. 

The Uranium Recycling and Recovery Services (URRS) Wastewater Treatment handles 
uranium recovery and/or disposal of the various process liquid waste streams leaving the 
Chemical Area of the plant which contain residual or trace uranium. Waste treatment for the 
removal of uranium, ammonia, and fluorides, consists of filtration, flocculation, lime addition, 
distillation, and precipitation (in the series of holding lagoons). Figure 2.1-7 indicates the 
treatment and flow of liquid wastes at CFFF as part of URRS (Westinghouse, 2008g). Six 
onsite lagoon storage basins are illustrated in the figure; the locations of these lagoons were 
shown previously in Figure 2.15. The north, south, and west (I and II) lagoons are used for 
settling solids from treated process liquid wastes prior to discharge. The sanitary lagoon is used 
for polishing sanitary wastes after onsite treatment. The east lagoon provides extra capacity for 
overflow from other lagoons or for containment in the event of a spill or emergency. All process 
waste storage lagoons are lined with 36-mil Hypalon liners. Each lagoon is also equipped with 
French Drain systems beneath the liners to detect lagoon leakage. In addition, there are three 
additional 110-m3 (30,000-gal) aboveground liquid waste storage tanks. 

Compliance with licensed limits is verified by passing the waste streams through on-line 
monitoring systems, or by manual sampling and analysis on a batch-basis. The treatment 
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systems have sufficient holdup capacity to assure the limits are continuously met. Annual 
uranium releases in liquid effluents for the years 2003 through 2012 are reported in Table 2.1 -3 
(Westinghouse 2014e ). The average annual release rate during this period was 18.4 mCi. 
During groundwater sampling 2010, elevated Gross Beta concentrations were noted. 
Subsequent investigation identified the presence of technicium-99 (Tc-99). As a result, facility 
liquid effluent sampling was initiated for Tc-99 in 2010 (Westinghouse, 2011 b). The amount of 
Tc-99 discharged in liquid effluents was 19.07mCi in 2010, 14.09 mCi ln2011, and 18.5 mCi in 
2012. The average annual discharge in liquid effluents since monitoring began in 2010 is 17.2 
mCi (Westinghouse 2011 b and 2013) 

The aqueous process waste solution, primarily filtrate from the ADU process lines, is circulated 
through filters before being pumped to tanks in the waste treatment facility. The main 
constituents of the process liquid wastes are ammonium fluoride (NH4F) and uranium. Through 
the addition of lime and caustic, the fluoride is converted to insoluble calcium fluoride (CaF2), 

which is removed by centrifugation or by settling in a series of holding lagoons. Most of the 
ammonia is recovered by distillation and returned (as ammonium hydroxide) to the ADU 
process following pH adjustment with caustic. 

After addition of lime and removal of the ammonia in the stripping still, the CaF2 slurry is 
discharged to the west lagoon to permit settling of the solids. The liquid is decanted from the top 
of the west lagoon on a batch basis to the north and south lagoons where additional settling 
takes place. After settling, the supernate is pumped to the Congaree River, usually together with 
overflow from the sanitary stabilization pond. 
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URANIUM RECYCLE AND RECOVERY SERVICES: URRS 
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Source: Westinghouse, 2008g 

Figure 2.1-7 Building and Liquid Waste Treatment for CFFF (Page 1 of 2) 
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Figure 2.1-7 Building and Liquid Waste Treatment for CFFF (page 2 of 2) 
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All domestic-type wastes, shower water, cafeteria water, and several miscellaneous streams are 
routed to the sanitary system. Site sanitary sewage is treated in an extended aeration package 
plant and discharged into a biological oxidation/settling-polishing lagoon. The lagoon effluent is 
then chlorinated and mixed with treated liquid process waste at the facility lift station. The 
average annual non-radiological quality of the CFFF combined (process plus sanitary) liquid 
effluent is presented in Table 2.1-4 (Westinghouse, 2008h) . 

Table 2.1-4 Annual Average Nonradiological Water Quality of CFFF 
Liquid Effluent Discharge at a Nominal 1 ,500 MTU/yr Capacity 

pH, units 6-9 

BODs 19 20.9 

Fecal coliform, MPN/1 00 ml <100 

Total suspended solids 11.2 15.0 

Chemical oxygen demand 57.0 76.5 

Oil and grease 5.0 6.7 

Phenol 0.015 0.02 

Surfactants 0.44 0.59 

Nitrate 1200 1611 

Sulfate 320 430 

Sulfide 1.0 1.3 

Ammonia (N) 20.1 27.0 

Phosphorus 1.5 2.0 

Cyanide 0.01 0.01 

Fluoride 8 10.7 

Barium 0.3 0.40 

Iron 0.1 0.13 

Manganese 0.02 0.03 

Magnesium 5 6.7 

Zinc 0.036 0.05 

Molybdenum 0.07 0.09 

Boron 0.1 0.13 

Bromide 1.3 

1 BOD: Biological oxygen demand 
MPN: Most probable number. 

2 Unless otherwise specified. 

Source: Westinghouse, 2008h 
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Solid Waste Storage and Disposal 

The CFFF generates both combustible and non-combustible forms of waste material. The 
combustible wastes are incinerated on site and the ash and clinker residue is leached 
(chemically reacted with nitric acid) to remove uranium in the form of uranyl nitrate. The 
non-combustible wastes are prepared for burial, or decontaminated for release from the plant or 
recycle . Figure 2.1-7 (page 1) shows the process flow for the handling of solid contaminated 
wastes, including low-level radioactive waste (LLRW). A summary of waste generation rates 
and onsite storage capacity is presented in Table 2-1-5 (Westinghouse, 2006j). 

Materials that are suited for thorough survey may be decontaminated for free-release or for 
re-use. Combustible wastes are packaged in compatible containers, assayed for grams 235U, 
and stored to await incineration. Noncombustible wastes, and selected combustible wastes, are 
packaged in compatible containers, compacted when appropriate, measured to verify the 
uranium content, and placed in storage to await shipment for further treatment, recovery, or 
disposal. 

2 

3 

4 

Table 2.1-5 Summary of Waste Generation Rates and Storage Capacity 

LLRW 612 m3/yr (21 ,600 ft3/yr) 7,711 m2 (83,000 ft2
) storage pad 

Hazardous 48,289 kg/yr (1 06,460 lb/yr) 1 88.3 m2 (950 ft2
) storage pad2 

Nonhazardous 
Liquid 2.082 kg/yr (4,590 lbs/yr) (primarily oil) 1 88.3 m2 (950 ft2

) storage pad2 

Liquid3 2,000 gal/day maximum Tanker truck- Contract Service 

Solid A4 4,218 kg/yr (9,300 lbs/yr) 1 88.3 m2 (950 ft2
) storage pad2 

Solid 84 292 MT (322 tons/yr) None: - Contract Service 

Values based on 2013 generation . 

This is on a 88.3 m2 (950 ft2
) storage pad that is shared . 

This is wastewater consisting of a soap/lubricant, originating from the cleaning of one type of fuel assembly and 
only used a few times per year . 

Nonhazardous Solid Waste A consists of items such as batteries, computers, oil filters and rags. 
Nonhazardous Solid Waste B consists of general industrial trash waste generated from office areas, 
lunch rooms, etc. This rate was obtained by averaging results of 2012 and 2013 since recycling inception. 

Sources: Westinghouse 2014j. 

Low-level radioactive waste (LLRW) designated for disposal are packaged in DOT-approved 
208-L (55-gal) metal drums or in metal boxes. Wastes consigned to disposal are shipped to a 
licensed disposal facility. Shipments are made in compliance with all applicable NRC, DOT, 
U.S. Environmental Protection Agency (EPA) and State regulations and in conformance to 
disposal site criteria. From 1996 to 2003, the annual amount of LLRW shipped offsite varied 
between 79 m3 (2,789 fe) and 5,132 m3 (181 ,256 fe) (Westinghouse, 2004) . 

December 17, 2014 2-21 Tetra Tech, Inc. 



Hazardous (chemical) wastes, such as degreasing solvents, lubricating and cutting oils, and 
spent plating solutions, are generated at the CFFF. These wastes are regulated under 40 CFR 
Part 261, Identification and Listing of Hazardous Waste; 40 CFR Part 262, Standards Applicable 
to Generators of Hazardous Waste; and SC Hazardous Waste Regulations R61 - 79.261 . 
Hazardous Waste Generation Reports are provided quarterly and the waste is disposed of 
offsite through permitted contractors. The annual CFFF hazardous waste generation rate is 
approximately 48,289 kg (1 06,4601bs) (Westinghouse 2014j)). No mixed waste (radiological and 
hazardous waste) is present or generated onsite. 

Non-hazardous waste is generated from routine office and industrial activities and is disposed of 
locally at an offsite state-permitted landfill. Prior to 2012, the annual CFFF generation rate for 
this type of waste was approximately 605 MT (665 T) (Westinghouse 2014i) . Since the 
inception of wood, corrugated cardboard and rigid plastics #1 -7 recycling in 2012, the 
generation rate has decreased to an annual average of 292 MT (322T) for 2012 and 2013 
(Westinghouse 2014i). 

In previous years, after fixation with a cement-like binder, the calcium fluoride contaminated with 
uranium was buried at the low-level radioactive waste burial site in Barnwell, SC. All calcium 
fluoride generated prior to 1981, approximately 1.6x1 04 m3 (575,000 fe) of material, was 
handled in this manner. In 1980, an advanced wastewater treatment system was installed at 
CFFF to remove additional quantities of uranium. After such treatment, calcium fluoride solids 
contains <30 pCi/g of uranium activity, which is the existing NRC (1981) guideline for material 
that may be disposed without restriction of burial method (Westinghouse, 1982). Currently, 
Westinghouse is only authorized to release such material with <30 pCi/g to a concrete plant 
(Westinghouse, 2012g). 

2.2 Summary of Environmental Impacts 

This section summarizes environmental effects under the No-Action Alternative that could result 
from past, present, or reasonably foreseeable future. This summary is based on information 
presented in Sections 3.0 through 8.0. In documenting environmental conditions for the CFFF 
and its environmental impacts, the ER covers the following resource areas in Section 3.0: 

• Land Use 
• Transportation 
• Geology and Soils 
• Water Resources 
• Ecological Resources 
• Meteorology, Climatology, and Air Quality 
• Noise 
• Historic and Cultural Resources 
• Visual/Scenic Resources 
• Socioeconomic 
• Public and Occupational Health (including Radiation) 
• Waste Management 

No significant environmental impacts, including cumulative effects, have been identified for the 
areas within the affected environments described. For example, the water usage for the 
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Congaree River is less than 1 percent of the total water usage in the watershed (Westinghouse, 
2006c) . CFFF is in compliance with relevant environmental standards and regulations, as well 
as NRC regulations related to radiation dose to the public and facility workers. Further, the 
facility utilizes an As-Low-As-Reasonably-Achievable (ALARA) program, routine environmental 
and radiation monitoring, a radiation safety program, a chemical safety program, and an 
environmental protection program to minimize the associated direct, indirect, and cumulative 
effects. Finally, Westinghouse also conducts program audits and self-assessments as a way to 
minimize adverse environmental effects. 

A summary of the environmental impacts is presented in Tables 2.2-1 and 2.2-2. Table 2.2-1 
summarizes the resources committed and effluents (airborne, liquid and solid waste) to the 
environment. Table 2.2-2 summarizes impacts to each environmental resource considered . 
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Table 2.2-1 Summary of Resource Use and Effluents 

Natural Resource Use 

Land (ha [ac]) 

Undisturbed area 445 (1 ,098) 

Disturbed area 24 (60) 

Permanently committed 469 (1 '158) 

Water (gal/yr) 1 

Consumption 5.58 x107 

Electrical energy (MW-hour/yr) 7.99 X 104 

Natural gas (tetyr) 9.63 X 107 

Effluents-Chemical (MT/yr) 

Gases: 

SOx 0.56 

8.2 

co 4.54 

Particulates 0.32 

Other gases 

15.5 

Liquids: 

N 100.0 

10.6 

11.0 

Solids 

CaF2 (dry basis) 2,763 

Effluents- Radiological 

Gases ( f..l Ci/yr): 

Uranium 470 

Liquids (mCi/yr): 

Uranium 18.4 

Solids (off-site) r]) : 

LLRW 612(21 ,600) 

:Averages obtained for fiscal year data 2008-2013 
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Table 2.2-2 Summary of Environmental Impacts 

Land Use 

Operation (total land occupied, ha [ac]) 

Transportation 

469 (1,158) 

Minimal 

Worker traffic (1 ,400 employees) 

5.3 shipments/day of radioactive and chemical 
materials 

Water Resources Onsite groundwater contamination (VOCs, 
fluoride, nitrate, ammonia) . Plumes stable and 

likely decreasing. 

Geology and Soils Minimal 

Ecological Resources Minimal 

Air Quality Minimal 

Noise Minimal 

Historic and Cultural Resources Minimal 

Socioeconomics Net benefit through jobs and tax revenues 

Public and Occupational Health, Normal Minimal 

Public and Occupational Health, Accidents Potential exists for accidents leading to 
releases of radioactive and chemical materials 

at CFFF and during transportation 

Waste Management Minimal 
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