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CONWAY — Santee Cooper’s decision to remove 1.3 million tons of coal ash from ponds near its 
Grainger electric generating plant here led to the settlement of three lawsuits filed against the state-
owned utility by environmental groups.


The utility announced Tuesday that will remove the ash from those ponds and others at its Winyah and 
Jefferies plants – located in Georgetown County and Moncks Corner, respectively – over the next 10 
years to 15 years and recycle them through two contracts that have already been signed as well as by a 
$40 million coal ash recycling facility to be built in Georgetown.


All told, Santee Cooper plans to remove 11 million tons of coal ash from ponds at the three sites. The 
settlement agreement calls for removal of the ash at Grainger by 2023, but Santee Cooper said it hopes 
the process will be completed by 2020.


“This is a triple win,” R.M. Singletary, Santee Cooper’s executive vice president of corporate services, 
said in a news release. “It is cost-effective, which means it is responsive to our customers’ best interests. 
It utilizes innovative technology to help an important South Carolina industry be sustainable. And it is an 
EPA-approved use of ash.”


Frank Holleman, a lawyer representing plaintiffs in the lawsuits, called Santee Cooper’s decision “a great 
victory for the people of Conway and conservationists across the Southeast.”


Coal ash is a byproduct of coal-fired electricity generation that includes contaminants such as arsenic. 
Environmentalists say the coal ash threatens groundwater and nearby lakes and rivers, such as the 
Waccamaw River adjacent to Grainger.
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Santee Cooper had said it wanted to encase the coal ash at its Grainger plant in a concrete vault and 
leave it in place. Recycling it, though, will end disagreements between the company and 
environmentalists about whether any arsenic from the ponds have gotten into the Waccamaw River.


The settlement agreement says that Santee Cooper shall continue to monitor the area for contamination 
during the removal process and report its findings every six months to the S.C. Department of Health and 
Environmental Control and lawyers representing the environmental groups. The groups have agreed not 
only to dismiss the current lawsuits but also bar any future litigation even if future findings change the 
current picture of contamination to the groundwater or river.


The company will remove both the coal ash and some surrounding soil at Grainger, according to the 
agreement.


“The Conway community is delighted,” said Conway Mayor Alys Lawson. “We think it was the right 
decision.”


The city did not sue Santee Cooper but passed a resolution saying it wanted the ash removed. The plant 
and ponds are near the river and downtown Conway.


“I think in the long-term it will have a positive effect [on the city] since we will no longer have a mountain of 
coal ash,” Lawson said. “We’re excited. Delighted.”


Santee Cooper announced late last year that it would permanently close the nearly 50-year-old Grainger 
plant, which in recent years had been used primarily as a power source during peak use periods. It will 
dismantle the plant and offices there and hopes that the site will become home for future economic 
development.


The settlement resolves lawsuits filed by the Southern Environmental Law Center on the behalf of the 
Waccamaw Riverkeeper, the Coastal Conservation League and the Southern Alliance for Clean Energy 
that sought the removal of the fly ash.


The settlement is the second in the state to require a utility to remove fly ash, according to information 
from the law center. SCE&G agreed last year to remove 2.4 million tons of coal ash from the Wateree 
River in Richland County as the result of a lawsuit by the law center and the Catawba Riverkeeper.


The new recycling facility in Georgetown, to be built by SEFA Group, will use a process that primarily 
produces a supplementary cementitious material that is free of organic contaminants, according to 
information from the company. The material is used in concrete, paints, plastic and rubber products.


Holleman said he is not concerned about the fact that it will take years for the coal ash to be removed.


“Santee Cooper has been putting the coal ash [at the Grainger plant] for more than 40 years, and we 
recognize that it will take a while to move it,” he said. “We can always agree on a suitable timetable for its 
removal. The important thing is to get it removed.”


State regulators determined in 2009 that Santee Cooper was violating the S.C. Pollution Control Act due 
to its coal ash pollution at the Grainger, Jefferies and Winyah sites. Holleman said all three sites were 
subject to legal action, but “we started with Grainger, because of the serious arsenic pollution and its 
location on the Waccamaw in the center of Conway.” 


Staff writer David Wren contributed to this story. Contact STEVE JONES at 444-1765.
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INTRODUCTION


This report is submitted to the Commission pursuant to the require


ments of IOCFR20.302, Method for Obtaining Approval of Proposed Disposal


Procedures. The proposed disposal procedure is for transfer by hydrovacuum


truck of slightly contaminated sediment from two settling ponds within the


H. B. Robinson Plant restricted area to the fossil unit Ash Pond in the


owner-controlled area. Carolina Power & Light (CP&L) requests that such


transfers be allowed as needed for sediments not exceeding an average


concentration of 3.0 E-5 pCi/g wet for Co-60.
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1.0 BACKGROUND


Two settling ponds were constructed at the H. B. Robinson Plant in


1976 to meet National Pollutant Discharge Elimination System (NPDES)


permit limits. These ponds are used to treat water collected by the Unit I


(coal-fired) and Unit 2 (nuclear) storm drains. Treatment consists of


retention to settle particulates (coal ash and dust) and skimming to remove


oil. Clean effluent is released to Black Creek via a drainage ditch.


Over a period of time, particulates accumulate in the settling ponds


and must be removed to ensure proper functioning of the settling ponds.


Experience to date indicates that the ponds become filled with sediment


about every two years. The accumulated sediment is contaminated by very


low levels of man-made radioactivity, primarily Co-60. The source of this


contamination is trace amounts of radioactivity from primary to secondary


coolant -leaks which occasionally enter the Unit 2 storm drains. This


contamination can come into contact with ash in the drains themselves since


there are several cross-ties between the two drain systems. In addition, any


clean sediment in the settling ponds can also become contaminated since


both drains enter a common splitter box which can divert flow to either


pond.


Steps being considered to separate the two storm drain systems are


briefly discussed in Section 5.1. While these modifications should eliminate


contamination of the sediment in the future, the problem of disposing of the


sediment.now in both ponds has become critical. The West Settling Pond has
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already filled with sediment and has been taken out of service and drained.


The East Settling Pond is filled to near capacity, and its effluent will soon


exceed NPDES permit limits for suspended solids if the sediment is not


removed. It is anticipated that the East Pond will be filled by the end of


February 1983.


A similar situation existed in the summer of 1980, and in July of that


year, about 3,000 cubic meters of sediment were transferred from the East


Settling Pond to the Ash Pond., Although the sediment contained only 20


millicuries of Co-60, the transfer was made without prior approval of NRC


and resulted in a citation for violation of ICFR20.302. The situation was


complicated by the fact that the Ash Pond is located in the owner


controlled area. CP&L responded to this violation by committing to obtain


the required approval prior to any future transfers of sediment. Accord


ingly, the purposes of this report are to request NRC approval for the


immediate transfer of an additional 6,000 cubic meters of containinated


sediment containing 75 millicuries of Co-60 to the Ash Pond and for future


transfers of sediment in which the concentration of man-made gamma


emitters does not exceed a specified level. Although CP&L has the right to


restrict access to owner-controlled areas, the supporting safety analysis


assumes that public access to the Ash Pond is not restricted.
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2.0 SUMMARY AND CONCLUSIONS


The impacts of contaminated sediment disposal are minimal regardless


of the method of disposal; however, costs vary by two orders of magnitude.


These impacts and costs are summarized in Table 2-1. An expenditure of


$13 million and use of nearly 300,000 cubic feet of valuable disposal space


to prevent a hypothetical exposure of 1.6 mrem/yr is totally unreasonable


and provides compelling support for disposal by transfer to the Ash Pond.


It is expected that contaminated sediment will continue to accumulate


in the settling ponds for some time even if all of the modifications being


considered for the storm drain system are implemented. These additional


accummulations would occur as any residual contaminated sediments are


gradually flushed from the system. Although smaller volumes of sediment


are anticipated, the cost of commercial disposal is still expected to be on


the order of several million dollars.


In view of these circumstances and the mimimal impacts associated


with transfer of the present 6000 m3 of sediment to the Ash Pond, it would


be beneficial to establish a concentration limit for man-made radioactivity


in sediment to be transferred to the Ash Pond which would simplify


screening the sediment while providing adequate protection to the general


public. Since this safety analysis shows that direct gamma exposure is by


far the largest contribution to the potential dose for the maximum individ


ual and since Co-60 is the largest contributor to the direct gamma exposure


pathway, it would be convenient to use Co-60 to determine the suitability of


3







sediment for transfer. The general public would be protected by limiting


the total potential dose to the critical individual to 5 mrem/yr. A dose of 5


mrem/yr corresponds to a Co-60 concentration in sediment of 3.0 E-5 vICilg


wet. Based on these considerations, CP&L requests that the Commission


grant approval for transfer of sediment to the Ash Pond whenever the


average Co-60 concentration does not exceed 3.0 E-5 4Ci/g wet. Records


of such transfers would be maintained in accordance with IOCFR20.401(b).
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Table 2-1 Comparison of Impacts and Costs of Sediment Disposal Options


Transfer to Cement
Impact Ash Pond Solidification


Exposure to Critical
Individual (mrem/yr) 1.6 a Negligible


Occupational Exposure b c(mrem) 7.7 11.7


Cost (Dollars) $100,000 $13,148,000


a Whole body dose to maximum teenager
b Two-man crew


c Three-man crew
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3.0 SEDIMENT CHARACTERISTICS


3.1 Physical & Chemical Characteristics


The sediment consists mainly of ash from the combustion of coal in


Unit I and also contains some coal dust. In this regard it is sinilar to, if not


identical to, the ash and coal dust routinely discharged directly from Unit I


to the Ash Pond.


,The chemical composition of fly and bottom ash can be highly


variable reflecting the variability in the composition of coal. The average


chemical composition (weight percent) based on nine samples of ash from


Unit I is given below.


Fe203 CaO Na-O A12 03 M Kj0 Si0 2 P2 0 5 SO3
18.9 3.3 0.8 20.5 1.2 2.2 47.5 0.3 3.9


Trace amounts of compounds of other elements are also present in fly ash


from Robinson and other coal-fired plants. These elements include Sr, Cr,


Mn, Co, Ni, Zn, Cd and Ce as well as U, Th, and their daughters.


Fly ash can be separated into three fractions - glass beads, mullite


quartz, and magnetic spinel (HU 80). Particle sizes depend on the method of


ash collection but frequently are in the range of 0.3 to 100 micrometers (GR


78). These particles tend to be spherical. Particle sizes in bottom ash are


expected to be larger.
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Fly ash exhibits varying degrees of affinity for cations which is


attributable to its relatively high content of Fe203 (ferric oxide) and Al203


(alumina). This affinity is probably responsible for retention of man-made


radioactivity in the Robinson settling ponds and suggests that this radioac


tivity is not readily released. Metals are known to leach from fly ash;


however, since leaching of radioactive isotopes competes with leaching of


nonradioactive isotopes of the same element, the presence of stable metals


would tend to reduce introduction of their radioactive counterparts into the


environment.


3.2 Radiological Characteristics


The sediment in the settling ponds contains both man-made radionu


clides from Unit 2 and naturally occurring radionuclides from the coal


burned in Unit 1. The latter group of radionuclides, members of the uranium


and thorium decay chains, emit a large number of gamma photons and can


interfere with the determination of man-made radionuclides since computer


programs available for state-of-the-art counting systems cannot separate


the contributions of more than one radionuclide to a single gamma peak. As


a result, each radionuclide contributing to the peak is validated as being


present and its concentration calculated as if it were the only radionuclide


present. Since Bi-214 and Pb-214 were detected in most sediment samples


analyzed, this type of interference is believed to have affected all man


made radionuclides reported in sediment except Co-60. Other interfering


natural radionuclides are Ac-228, Th-228, and TI-208.
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Because of the pressing need to remove the sediment, CP&L has


elected to use the available data as is rather than perform hand calculations


for the large number of samples involved. This course of action is


conservative since man-made radionuclides not believed to be present have


been retained and concentrations of other man-made radionuclides have


probably been overestimated. Methods of correcting for this type of


interference, either automatically or by hand, are now being evaluated.


The results of analysis of two types of samples are tabulated in the


appendix and summarized in Table 3-1. The two types of samples are (1)
routine grab samples collected from each settling pond and (2) core samples


collected from the West Settling Pond after it was taken out of service and
drained. As shown in Table 3-1, Co-60 is clearly the principal man-made
radionuclide in the sediment in spite of any interference in the analysis.
The weighted average Co-60 concentration in the sediment is 8.55 E-6 ipCi/g
wet compared to a weighted average total concentration of man-made
radionuclides of 9.72 E-6 UCi/g wet. No significance is attached to the
slightly higher concentrations seen in the West Settling Pond since the
counting error is relatively large at these low concentrations.


Most samples were also found to contain Bi-214 and Pb-214. If
secular equilibrium is assumed, the resulting Ra-226 concentration is
comparable to that of Co-60. Radium-226 and other naturally occurring
radionuclides have been excluded from consideration since they are already
present in the Ash Pond in similar concentrations and since their presence in
the Ash and Settling Ponds is independent of the operation of Unit 2 and
whether the sediment is transferred.
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Table 3-1 Average Concentrations (pCi/g Wet) of Man-Made Radionuclides in Settling
Pond Sediment


Routine Samples Core Sample From
Nuclide East Settling Pond West Settling Pond West Settling Pond Weighted Average
Mn-54 2.16E-7a ( 8 )b 1.18E-7 ( 2) ( 0) 1.96E-7 ( 10)
Co-58 5.29E-7 (18) 2.85E-7 (11) ( 0) 4.36E-7 ( 29)
Co-60 1.55E-5 (47) 3.06E-6 (45) 5.59E-6 (27) 8.55E-6 (119)
Nb-95 3.31E-7 ( 9) 1.77E-7 ( 9) ( 0) 2.54E-7 ( 18)
Cd-109 2.54E-6 (11) 2.46E-6 (15) 1.79E-6 ( 2) 2.44E-6 ( 28)Cs-134 4.13E-7 ( 1) 1.40E-7 ( 1) ( 0) 5.53E-7 ( 2)Cs-137 4.41E-7 (39) 2.43E-7 (28) 9.88E-7 (13) 4.61E-7 C80)
Ce-144 ( 0) 5.16E-7 ( 2) ( 0) 5.16E-7 ( 2)


Total 1.68E-5 (47)c 4.08E-6 (46) 7.12E-6 (28) 9.72E-6 (121)


a2.16E-7 = 2.16 x 10-7


bNumber of samples in which nuclide was detected.


CTotal number of samples.
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4.0 SITE AND ENVIRONMENT


This section is intended to provide an overview of the site and its


environs and presents information taken from the Updated Final Safety


Analysis Report and preliminary results of studies now being conducted in


connnection with its revision.


4.1 Site


The H. B. Robinson Plant is located in the western corner of


Darlington County, South Carolina, on the southwest shore of Lake Robinson


about 4.5 miles WNW of Hartsville and 56 miles ENE of Columbia. The


plant consists of a 182 MWe coal-fired unit (Unit 1) and a 665 MWe nuclear


unit (Unit 2). Lake Robinson is an impoundment which was constructed to


provide cooling water for Unit I and future units at the site. The site was


originally planned to generate 1200 MWe.


Figure 4-1 shows the relative locations of the facilities of interest.


The Ash Pond is located approximately 1 1/4 miles WNW of the H. B.


Robinson Plant. The Darlington County Electric Plant, which supplies


auxiliary power at peak loads, is located at the northern tip of the Ash Pond


and is within the CP&L property boundary. The settling ponds are located


about 500 feet south of the H.B. Robinson Plant and are not visible in


Figure 4-1.
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4.2 Topology


The site is on the southern edge of the Sandhills Region of South


Carolina. This region is typified by rolling hills interspersed with water


courses and wooded areas. The terrain becomes flatter and marshy in the


coastal plain to the south and east of the site.


Lake Robinson is about 4,000 feet wide at the plant site and about


7.5 miles long at its maximum water level of 222 feet mean sea level (MSL).


The land surface surrounding the lake rises to about 40-50 feet above the


maximum lake elevation, and the surrounding terrain rises to 510 feet MSL
about 5 miles northeast of the site.


The Ash Pond lies in a depression about 1,000 feet west of Lake
Robinson. The current maximum water level in the pond is 256 feet MSL,
and as discussed in Section 5.1, this level will be increased to 264 feet MSL.
The land surrounding the Ash Pond rises about 290 feet MSL.


4.3 Geology


Surficial materials at the Robinson site are recent sands or soils
developed from the Middendorf formation. This formation consists of light
colored feldspathic and slightly micaceous quartz sand interbedded with red,
purple, gray, and brown silty and sand clay. Because of the high quartz
content of the sands and the climatic environment, surficial soils may not
weather sufficiently to be distinguishable from the parent material.
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The Middendorf is about 400 feet thick and overlies an eroded,


slightly sloping surface of the piedmont crystallines. This formation is also


referred to as the Tuscaloosa formation. In general, the upper alluvial sands


and gravels are moderately compact with layers of compressible material


occurring in the upper 30 to 50 feet. Because of the quantity of fines in the


sand and gravel, they cannot be considered to be free draining. The


underlying Middendorf contains generally compact sands and firm-to-hard


clayey soils. Several strata of cemented sandstones were encountered in


borings at roughly 90 to 100 feet.


4.4 Hydrology


4.4.1 Descriptive Hydrology


The major surface water feature in the vicinity of the site is Lake


Robinson. The water level in the lake is quite constant with a typical wet


season level of 221 feet MSL and dry season level of 220.7 feet M5L. The


present Ash Pond water level is 256 feet MSL. Since the Lake Robinson dam


and spillway structures are designed to prevent the lake level from


exceeding 222 feet MSL to protect the plant site from flooding, lake water


could not reach the Ash Pond.


It is conceivable that contaminated sediment could be transported


from the Ash Pond by flooding of the pond itself during heavy rains. Since 8


feet of freeboard is normally maintained and the drainage area of the pond


is relatively small, the possibility of such flooding is extremely remote. If it


should occur, the topography of the pond area is such that water would flow


over the dike and into Lake Robinson. Since dilution in Lake Robinson is so
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4.5 Meteorology


The climate of the region is relatively temperate with the Appa


lachian Mountains acting as a buffer from most winter storms. Winters are


usually mild with a few cold waves during which the temperature drops


below 20 0 F. Summers are hot with temperatures in excess of 1000


occurring during a few days.


The H.B. Robinson site lies in a potential hurricane area but sustained


hurricane force winds (> 74 mph) have never been recorded by the Columbia


(South Carolina ) Weather Service. Prevailing winds are from the north and


northeast. During the period 1976-1981, the on-site average wind speed was


6.2 mph and the maximum wind speed was 28 mph which was recorded in


February 1981. Both the average and maximum wind speeds are 15-minute


averages recorded at 10 meters. A maximum one-minute average wind


speed of 60 mph was recorded by the Columbia Weather Service during a


hurricane in March 1954.


Hurricanes are also responsible for the maximum 24-hour precipita


tion at the site during the period 1976-1981. The maximum on-site 24-hour


maximum precipitation of 4.76 inches occurred during September 1979 and


was associated with Hurricane David. The maximum 24-hour precipitation


in the site vicinity of 7.61 inches was recorded at Columbia, South Carolina


in August 1949. This amount of precipitation is comparable to that


produced by thunderstorms.


The probability that a tornado will strike a given location in the site


vicinity is 0.00195. This is equivalent to one tornado every 513 years.
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5.0 PREFERRED DISPOSAL METHOD


The section discusses the preferred method of disposal-transfer to


the Ash Pond. Section 5.1 describes the current settling and ash ponds and


the modifications planned for each. Section 5.2 briefly describes the


proposed method for sediment handling. Section 5.3 discusses impacts of


these operations and Section 5.4 discusses costs.


5.1 Facility Description


5.1.1 Settling Ponds


The settling ponds are located inside the controlled area and are


identical in their construction. The ponds are 56 feet wide and 136 feet long


at their bottoms and 134 feet wide and 234 feet long at their tops (ground


elevation, 225 feet MSL). Each pond is equipped with a weir which


maintains a combined water and sediment depth of 8 feet with 5 feet of


free-board. The slopes of the ponds are covered with rip-rap. The active


volume of each pond is 3000 cubic meters. Each pond discharge is equipped


with an automatic compositing water sampler, pH and radiation monitors,


and an oil skimmer. A junction box/splitter equipped with an oil skimmer is
located just north of the ponds and receives flow from both storm drain
systems.


Modifications planned for the settling ponds include installation of


sluice gates on the discharges. These gates will allow the discharges to be


17







shallow aquifers are recharged by direct accretion from precipitation.


Recharge to the artesian aquifers is mainly controlled by the difference in


head between the water in the artesian aquifer and that in the water


aquifers and also by that in other artesian aquifers above and below.


Preliminary results of a hydrological investigation now in progress at


Robinson generally confirm the information just presented. The clay lenses


are present in the immediate vicinity of the Ash Pond and grade laterally


into each other. Grades are rather steep with a given lens rising or falling


tens of feet in a relatively short distance. These lenses are not continuous


so that the aquifers are generally unconfined. Preliminary results indicate
that vertical permeabilities are roughly 1/10 the horizontal permeabilities.


The horizontal groundwater velocity is estimated at 2-20 feet/day. Since
the water table slopes toward Lake Robinson, seepage may eventually reach
the lake.


4.4.3 Dilution in Lake Robinson


The available hydrogeologic information indicates that water can
readily seep from the Ash Pond. This seepage would migrate towards Lake
Robinson where any radioactivity would be diluted. The Updated Final
Safety Analysis Report for the Robinson Plant estimates that the concen
tration in Lake Robinson at one mile from the Unit 2 discharge is 2.4 E-13


pCi/cm 3 per IiCi discharged for short-term releases. It is reasonable to
assume a similar dilution factor should contamination from the Ash Pond
reach the lake. At this dilution, roughly 125 Ci of Co-60 could be released
exclusive of plant releases without exceeding the maximum permissible
concentration for Co-60 in unrestricted areas.
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large (Section 4.4.3) and since even instantaneous leaching of all man-made


radioactivity in the sediment would not cause maximum permissible concen


trations to be exceeded in the much smaller Ash Pond (Table 5-3), potential


impacts of flooding are not considered further.


4.4.2 Groundwater


The drainage area of Black Creek above the dam site is underlain and


bounded by the Tuscaloosa (Middendorf) formation, a sequence of uncon


solidated and semiconsolidated, cross-bedded, micaceous, feldspathic quartz


sand and gravel beds. These beds are intercolated with clayey sands and


impure clays and lenses of white kaolin. These kaolin lenses can extend


laterally for quite some distance and have a maximum thickness of about 35


feet. These lenses are frequently responsible for the existence of perched


groundwater in the. overlying sands. The sand and clay beds of the


Tuscaloosa are lenticular and grade laterally into one another or pinch out


within comparatively short distances.


The Tuscaloosa is a permeable formation and in several areas of the


Coastal Plain yields up to 2000 gpm from individual wells. Groundwater


occurs under both water table and artesian conditions. In the former, the


water surface is unconfined (under atmospheric pressure) and is free to


move in a vertical direction. Under artesian conditions, the water in the


aquifer is confined under a relatively impermeable bed and hydrostatic


pressure causes the water to rise above the bottom of the confining bed


when the aquifer is penetrated or exposed to the surface. Water in shallow


aquifers is generally unconfined, and in deeper aquifers it is under artesian


conditions. Since here the water table is fairly close to the surface, the
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closed and water levels raised so that the ponds can be used as temporary


impoundments to better control release of effluents. Plans are also being


developed to reduce or eliminate accumulation of contaminated sediments.


Actions being considered include elimination of cross-ties between Units I


and 2 storm drains and elimination of the splitter box.


5.1.2 Ash Pond


The Ash Pond was formed by building a dike across one end of a


natural depression. . Currently, the water level is maintained at 256 feet


MSL. As shown in Figure 5-1, slurried ash from Unit I is pumped into the


east end of the pond. The slurry is carried by a 12-inch line and pumped at a


rate of 2000 gpd. A baffle dike just north of the slurry pipe aids in phase


separation. An overflow pipe and oil skimmer are located to the north of


the baffle dike. Any overflow would enter Lake Robinson.


Figure 5-1 also shows a relatively flat shelf at 260 feet MSL on the


northern shore due west of the baffle dike. The rise to 270 feet MSL occurs


in a short distance forming a small bluff. Current plans are to raise the


main and baffle dikes by 8 feet in early 1983. The new water level of 264


feet MSL would submerge this shelf.


5.2 Operations


Sediment would be removed from the settling ponds and transported


to the Ash Pond using hydrovacuum trucks. Since the west pond is out-of
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Figure 5-1. H. B. Robinson Ash Pond
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service and has been drained, it may be necessary to add water to obtain a


suitable consistency. This water is readily available from the east pond.


Once the west pond is emptied and returned to service, the east pond would


be hydrovacuumed.


The loaded hydrovacuuming trucks would travel approximately 1.3


miles on public roads (Route 23 and Highway 151, see Figure 4-1) to reach
the shelf on the northern shore of the Ash Pond. The contaminated


sediment would be slurried down the face of the bluff and washed into the
pond using pond water. Since the sediment will be handled as a slurry, there
will be no airborne releases of particulates.


5.3 Impacts


This section discusses the impacts of the proposed transfer of
contaminated sediment to the Ash Pond. Although direct exposure is
considered to be the only credible -exposure pathway, very conservative
analyses of the ingestion and inhalation pathaays have also been included.
All radiological impacts are based on the contribution of man-made radionu
clides now contained in the settling ponds since the proposed transfer will
not affect the concentration of naturally occurring radionuclides already in
the Ash Pond.


5.3.1 Direct Exposure


Although the Ash Pond is in an owner-controlled area, it is assumed
for purposes of analysis that members of the general public could gain
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access and receive a direct radiation exposure by standing on the shoreline


of the pond. Several simplyfying and conservative assumptions can be made


in estimating this exposure. To simplify calculations, it is assumed that the


weighted average total man-made concentration of activity of 9.72E-6


jiCi/g wet is due to Co-60 alone. For the radionuclides detected in the


sediment, this is a conservative assumption. It is also assumed that the


contaminated sediment forms a homogeneous, infinitely thick, infinite slab


after being transferred to the Ash Pond. This assumption is very conserva


tive since the sediment would be deposited in a small area and, as a result,


no exposure would occur unless an individual were near this area. On the


other hand, if the sediment were uniformly distributed over the entire area


of the pond, the layer of contaminated material would be less than 2 inches


thick and would yield a much lower flux than the infinite slab model. The
final conservative assumption is to ignore the shielding effect of the several


feet of water which would normally cover the contaminated sediment.


The dose to an individual standing on this infinite slab can be


estimated using Table 2 of HASL-195 (BE 68). This table gives the total
exposure rate in air at one meter above the slab as 0.364 MeV/g * sec per
gamma photons/cm3 * sec for an energy of 1.25 MeV and soil density of 1.6


g/cm3 . The gamma flux in sediment with a Co-60 concentration of 9.72 E-6


pCi/g and a density of 1.3 g/cm3 is 0.9324 photons/cm3 * sec. After


correcting for the lesser density of the sediment, an exposure rate in air of
0.0273 mR/hr is obtained. The conversion of exposure rate to absorbed dose
is complicated by the fact that the energy distribution of the incident


photons.is unknown; however, if it is assumed that the ratio of mass-energy
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absorption coefficients for air and muscle is unity over the energy range of


interest, the maximum possible error is 5%. Applying this assumption yields


a dose rate at one meter of 0.0241 mrem/hr. This dose rate is 1.2% and


2.4% of the limits set forth in ICFR20.105 (b)(1) and (2), despectively.


Since the Ash Pond is accessible to the general public, it is


appropriate to estimate the annual direct gamma exposure. Although the


Ash Pond is readily recognizable as a waste disposal area and not suitable


for recreational use, these exposures can be conservatively estimated using


the shoreline usage factors for maximum individuals given in Table E-5 of


Regulatory Guide 1.109 (NRC 77). These usage factors and the correspond


ing doses are given below.


Shoreline DoseAge Group Usage (hr/yr) (mrem/yr)


Adult 12 0.29


Teenager 67 1.61


Child 14 0.34


Infant .


A more credible direct gamma exposure pathway is occupational


exposure of the contractor personnel who would transfer the sediment.
Based on previous experience, it is assumed that a two-man crew would
require 160 hours to effect the transfer. The dose to these workers can be
quickly and conservatively estimated by ignoring shielding provided by the
trucks and using the infinite slab dose rate of 0.0241 mrem/hr. The
resultant occupational dose is 7.7 mrem.
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5.3.2 Inhalation


It is conceivable that the contaminated sediment could dry out after


transfer to the Ash Pond and become airborne. This scenario is considered


very improbable for several reasons. For example, sediment in the West


Settling Pond which was pumped dry in early 1982 has remained too moist to


become airborne. In addition, once transferred to the Ash Pond, the


sediment would normally be submerged under several feet' of water and


would soon be covered by uncontaminated sediment. Raising the Ash Pond


dike will increase the depth of covering sediment and water. Thus an


extended outage of Unit I combined with dry weather would be required to


dry the sediment and expose it to wind.


In spite of the factors just mentioned, dusting from the Ash Pond has


been observed at least once during its lifetime. Thus an estimate of an


upper bound for the dose to the maximum individual due to inhalation of


suspended contaminated sediment is included here. It is conservatively


assumed that only contaminated sediment becomes airborne and that the
EPA maximum particulate loading of 260 ,g/m 3 for fugitive emissions is


maintained for a period such that the maximum individual is exposed for 24
hours. The respirable fraction can be conservatively estimated from data


obtained during filtration of oil collected from the settling pond skimmer


pits since the size distribution of these particulates are expected to be


shifted towards smaller sizes. Because of the size of filters available, it is
necessary to use 25 rather than 30 Urm as the cutoff for respirable particles


and 250 rather than 300 prm as the cutoff for suspended particles. These
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0*
filtration experiments showed that 3% by weight of the particles passing a


250 pzm filter also passed a 25 pim filter. The respirable fraction is obtained


by assuming the same size distribution for suspended particulates. Since the


available radionuclide concentration data is in units of wet weight, it is


necessary to correct for the concentration increase as the sediment dries.


It is assumed that all the activity is retained by the sediment (i.e., none has


been leached) and that the suspended particles have a density of 2.6 g/cm3.


This doubles the concentration relative to wet sediment. Concentrations in


dry sediment and in air are summarized and compared to maximum


permissible concentrations (MPC) for unrestricted areas in Table 5-1.


Airborne concentrations of each radionuclide are approximately a million to
a billion times less the applicable MPC values and the total airborne


concentration is only 6.7 E-5 percent of MPC for this mixture of isotopes.


Doses to the maximum individual in each age group can be calculated


by multiplying the airborne concentration of each radionuclide given in
Table 5-1 by each age group's total air inhalation during the assumed 24
hour exposure (derived from Table E-5) and by the dose conversion factors
taken from Tables E-7 through E-10 of Regulatory Guide 1.109 (NRC 77) and
summing over all radionuclides for each organ. Dose conversion factors for
Cd-109 uptake by the reference man were taken from ICRP 30 (ICRP).
Dose factors for the other age groups were obtained by multiplying these
values by 1.5 for teenagers, 2.5 for children, and 4.5 for infants. These
multipliers were arbitrarily selected after inspection of ratios of dose
conversion factors for these age groups for other isotopes found in the
sediment. The results of these calculations are presented in Table 5-2 and
identify the lung as the critical organ. About 83 percent of the lung dose is
due to Co-60.
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Table 5-1. Radionuclide Concentrations in Dry Sediment and in Air


Dry Sediment Airborne MPCa
(11Ci/g) (QCi/cm3) (pCi/cn 3)


Mn-54 3.92E-7b 3.06E-18 1E-9
Co-58 8.72E-7 6.80E-18 2E-9
Co-60 1.72E-5 1.33E-16 3E-10
Nb-95 5.08E-7 3.96E-18 3E-9
Cd-109 4.88E-6 3.8 1E-17 3E-9
Cs-134 1.11E-6 8.66E-18 4E-10
Cs-137 9.22E-6 7.19E-17 5E-10
Ce-144 1.03E-6 8.03E-18 2E-10


a From IOCFR20, Appendix B, Table II, and Column I for insoluble
particulates.


b 3.92E-7 = 3.92 x 10-7.


Table 5-2. Doses Due to Inhalation of Maximized Airborne Particulate
Concentrations for 24 Hours


Dose (mrem)


Total
Bone Liver Body Kidney Lung GI-LII


Adult 1.79E-7a 1.84E-7 1.02E-7 1.72E-7 2.63E-6 1.28E-7


Teenager 2.52E-7 2.44E-7 8.77E-8 2.51E-7 3.90E-6 1.19E-7


Child 3.42E-7 2.38E-7 4.68E-8 2.08E-7 3.17E-6 8.54E-8


Infant 1.88E-7 1.68E-7 1.90E-8 1.32E-7 2.10E-6 1.57E-8


a 1.79E-7 = 1.79 x 10-7
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The potential for occupational exposure is negligible since water


would be added to the sediment to achieve the consistency required for


hydrovacuuming.


5.3.3 Ingestion


As is the case with inhalation, it is conceivable that radioactivity


from the contaminated sediment could enter the food chain and be con


sumed by humans. Since the Ash Pond can be readily recognized as a waste


disposal area, it is assumed that humans would not drink directly from the


pond. Because the deep aquifers in the vicinity of the Ash Pond are


artesian, it is extremely unlikely that any seepage would enter drinking


water supplies. There are no known wells (other than the CP&L test wells


shown as numbered dots in Figure 4-1) tapping the unconfined auqifer or


known gardens between the Ash Pond and Lake Robinson, the direction of


the prevailing hydraulic gradient, as the area is within the owner-controlled


area. Thus the normal exposure pathways are not applicable.


There is a significant deer population in the vicinity of the plant, and


deer hunting is a popular local activity. To place an upper bound on the


ingestion pathway, it is assumed that deer derive their entire food and water


intake from the Ash Pond and that the maximum individuals in each age


group derive their entire meat intake from these deer. Since exposure from


this pathway would occur throughout the year, radionuclide concentrations


are corrected for 6 months decay. The following sections discuss each stage


of the calculations.
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Concentration in Water


The constant influx of water into the Ash Pond combined with


fluctuation in pH and dissolved cations will eventually overcome the natural


affinity of the ash for the man-made radionuclides it now contains. Since


insufficient data is available to evaluate the effects of these parameters, it


is conservatively assumed that all of the 75 mCi of radioactivity is


instantaneously released to the water in the Ash Pond. The concentrations


of each radionuclide given in Table 5-3 are calculated by assuming that 20%


of the current pond volume of 385,000 m3 is occupied by water. In spite of


these conservative assumptions, all concentrations are below MPC. These


concentrations would be about 25% less if the volume of the pond after the


dike is raised were used.
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Table 5-3. Radionuclide Concentrations in Environmental Media for the
Ingestion Pathway


Conc. in MPC for Conc. in Conc. in
Water Watera Vegetation Meatb


( tCi/m) (pCi/mi) (Cilg) (enCi/kg)


Mn-54 1.99E-8c IE-4 5.68E-9 1.54E-1
Co-58 4.42E-8 IE-4 4.10E-9 4.90E+O
Co-60 8.67E-7 5E-5 8.04E-8 9.65E+1
Nb-95 2.57E-8 LE-4 2.39E-9 6.16E+1
Cd-109 2.47E-7 2E-4 7.32E-7 3.38E+O
Cs-134 5.60E-8 9E-6 5.53E-9 1.92E+O
Cs-137 4.68E-8 2E-5 4.61E-9 1.61E+O
Ce-144 5.23E-8 IE-5 1.29E-9 5.11E-1


a From IOCFR20, Appendix B, Table II, and Column 2 for soluble
species


b Corrected for 6 months decay


c 1.99E-8 = 1.99 x 10- 8
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Concentration in Vegetation


Radionuclide concentrations in vegetation can be calculated by


multiplying concentrations in sediment (weighted average concentrations


from Table 3-1) by soil-to-plant stable element transfer data given in


Table E-1 of Regulatory Guide 1.109 (NRC 77). Data for Cd-109 was taken


from Table C-5 of the 1976 version of this guide.


Concentration in Wildlife


Radionuclide concentrations in deer meat can be calculated using


Equation A-Il from Regulatory Guide 1.109 (NRC 77) as shown below.


C = F (CfQf + Ciw w Eq. 5-1


where:


C = concentration of the "i-th" radionuclide in deer meat


(pCi/kg).


F = food (forage or water) to meat transfer factor for the "i


th" radionuclide (days/kg).


Cif= concentration of the "i-th" radionuclide in forage


(pCi/kg).
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Qf = forage consumption rate for deer (kg/day).


C = Concentration of the "i-th" radionuclide in water (pCi/1).


Qw= Water consumption rate for deer (1/day)


Using values of F. from Table E-1 and values of Qf and Q for goats


from Table E-3 of Regulatory Guide 1.109 (NRC 77); converting concentra


tions in vegetation and water to units of pCi/kg and pCi/1, respectively; and


correcting for 6 months decay yields the concentrations in deer meat shown


in Table 5-3. The value of F. for Cd-109 was obtained from Table C-5 of
1


the 1976 version of Regulatory Guide 1.109.


Dose to Man


The dose to the maximum individual for each organ and age group


from eating deer meat can be calculated following Regulatory Guide 1.109


as indicated below.


ZR~~ D. Eq. .5-2
Eaij 1- Ua Daij q


where:


Raij = dose to organ "j" and age group "a" for the "i-th" radionuclide


(mrem/yr)


C. = concentration of the "i-th" radionuclide in deer meat (pCi/kg)
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Ua = deer meat consumption rate for age group "a" (kg/yr)


Daij = dose conversion factor for organ "j" and age group "a" for the


"i-th" radionuclide


Values of Ua and Daij were obtained from Table E-5 and Tables E-11


through 13, respectively, of Regulatory Guide 1.109 (NRC 77). Values of


Daij for Cd-109 were obtained as described in Section 5.3.2. The resulting


doses are summarized in Table 5-4. The gastrointestinal track is the critical


organ for all age groups with Co-60 responsible for about 96% of the dose.


As would be expected from the very conservative assumption regarding


radionuclide concentrations in water, ingestion of pond water by deer is the


major factor in determining the dose to humans.
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Table 5-4. Doses from Ingestion of Contaminated Deer Meat


Dose (mrem/yr)


Total
Bone Liver Body Kidney Lung GI-LII


Adult 2.50E-2a 7.46E-2 8.12E-2 5.79E-2 4.98E-3 4.17E-1


Teenager 2.04E-2 5.96E-2 5.23E-2 4.99E-2 4.56E-3 2.26E-1


Child 3.68E-2 7.27E-2 6.64E-2 5.37E-2 5.23E-3 1.17E-1


a 2.50E-2 = 2.50 x 10-2
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6.0 ALTERNATE DISPOSAL METHODS


It was originally planned to present two alternate disposal methods.


These were to be dewatering in high integrity containers (HICs) and cement


solidification is 55-gallon drums. The packaged waste was to be shipped to


the Barnwell, South Carolina, site. The site operators have since informed


CP&L that the contaminated sediment is not acceptable because it contains


Ra-226 in concentrations which are not incidental to that of the man-made


activity and because they consider the Ra-226 to be technologically en


hanced as a result of volume reduction during coal combustion. In the


meantime, the state of Nevada has declined to renew the license for the


Beatty site. These circumstances, combined with the fact that the


Richland, Washington, site does not accept HICs, somewhat restrict disposal


options and emphasize the need for an alternate method of disposal. Only


cement solidification in 55-gallon drums and shipment to Richland is


considered here.


6.1 Operations


It is envisioned that the sediment would be easiest to handle as a


slurry. Thus water would be added to the West Pond which is now drained.


The slurried sediment would then be pumped to the cement solidification rig


for processing. It is anticipated that a three-man crew would be required.


The schedule for solidification would allow time for the construction


activities mentioned in Section 5.1.1 and must provide for keeping one pond


in service at all times.
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6.2 Impacts


Potential impacts are limited to direct exposure of workers during


operations and of the general public during transport to Richland. Exposure


to the public would be negligible. No occupational exposure to airborne


radioactivity would occur since the sediment would be handled as a slurry.


The occupational direct gamma dose can be conservatively estimated


using the infinite slab dose rate of 0.0241 mrem/yr (Section 5.3.1) and an


assumed exposure time of 160 hrs/man. This yields a total dose of 11.7


mrem or 3.9 mrem/man.


6.3 Costs


The total estimated cost of this disposal option is $13,148,000. A


breakdown of costs is given in Table 6-1. These costs assume that the


cement-like properties of fly ash in the sediment would allow mixing 75


percent by volume sediment with cement.
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7.0 REQUEST FOR EXTENSION OF NRC APPROVAL TO POS5IBLE
FUTURE SEDIMENT TRANSFERS


As discussed in Sections 1.0 and 5.1, CP&L is in the process of


developing plans to modify both the settling ponds and ash pond to reduce


accumulation of contaminated sediment in the settling ponds and mitigate


the already small potential impacts of transfer of the sediment to the ash


pond. However, all modifications to reduce accumulation of contaminated


sediment may not be performed at the same time and may not completely


eliminate sediment accumulation. For example, the settling ponds must be


cleaned by the end of February 1983 to prevent shutting down both plants to


avoid exceeding NPDES permit limits for the settling ponds. It is probable


that the ponds will need to be cleaned again in 1983 in connection with


modifications to control cross contamination and ash accumulation. It is not


unlikely that the ponds will require at least one additional cleaning as


residual contaminated sediment is flushed from the storm drains.


In view of the very low levels of radioactivity and the small impacts


involved, CP&L requests that the Commission allow transfers of contam


inated sediments from the settling ponds to the ash pond to be made without


the specific approval of the Commission whenever the average concen


tration of Co-60 in sediment does not exceed 3.0 E-5 pCi/g wet. The


derivation of this limit is discussed below.


The requested concentration limit is based on Co-60 alone for three


main reasons. First it is the major, if not the only, radionuclide present.


Second, for the critical organ and age group, whole body exposure of the


maximum teenager, Co-60 is responsible for virtually all of the dose in the
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Table 6-1 Estimated Costs of Commercial Disposal of Cement-Solidified
Sediment


Unit
Quantity Unit Description Cost ($) Cost ($)


37,664 each 55-gallon drums 23 866,000


282,480 cubic Cement solidifica- 110 4,143,000
feet tion


738 each Waste shipments 5,000 3,690,000
to Richland


282,480 cubic Disposal fee 15.75 4,449,000
feet


Total $13,148,000
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direct exposure and ingestion pathways. Third, although Co-60 is not the


principal contributor to the inhalation whole body dose, the total dose from


this pathway is insignificant when compared to that for the direct exposure


and ingestion pathways. Thus basing the requested concentration limit on


Co-60 alone does not reduce the high degree of conservatism of the pathway


analysis presented in Section 5.3 for the existing sediment.


In estimating direct exposure doses in Section 5.3, it was conser


vatively assumed that the weighted average total activity of 9.72 E-6 iiCi/g


wet was attributable to Co-60. This assumption is not conservative in the


ingestion pathway, so weighted average concentrations for each radionuclide


were used. If the teenager whole body ingestion dose is recalculated for Co


60 alone, a value of 4.24 E-2 mrem/yr is obtained. Although this value is 19


percent less than that obtained using average concentrations of each


radionuclide, this change causes a negligible reduction (0.6 percent) in total


dose for all pathways. The. total dose to the critical individual, the


maximum teenager, becomes 1.64 mrem/yr if Co-60 at a concentration of


9.72E-6 pCi/g wet is the only radionuclide present.


Having demonstrated that the use of Co-60 alone has a negligible


effect on the total dose, the Co-60 concentration corresponding to a


particular dose can now be calculated. A dose limit of 5 mrem/yr to the
critical individual provides more than adequate protection to the general


public, especially in view of the extreme conservatism of the dose calcula


tions, without placing impractical restrictions on future sediment transfers.


A dose of 5 mrem/yr corresponds to a Co-60 concentration of 2.90 E-5.


iiCi/g wet in sediment. Following the usual practice, the Co-60 concentra


tions has been rounded 3.0 E-5 for use as a limit.
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0 0
It should be noted that sampling of the Ash Pond is now part of the


H. B. Robinson environmental monitoring program and provides additional


assurance that exposure to the public can be minimized. Sample types,


frequencies, and analyses are given in Table 7-1.
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Table 7-1 Radiological Monitoring of the Robinson Ash Pond


Sample
Type Frequency Analysis


Surface Water Monthly Gross Alpha, Gross Beta,
Tritium on Quarterly
Composite. Gamma &
Sr-89/90 if Gross Beta
>100 p Ci/I


Soil Semiannual Gross Beta, K-40, Gamma
(ash) (I square foot


by 1 inch deep)


Aquatic Semiannual Gamma
Vegetation
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APPENDIX


Radiological Analysis of Contaminated Sediment


A-1







This Appendix presents the results of Ge (Li) analysis of samples of


contaminated sediment from the two Robinson storm drain settling ponds. The


data presented in Tables A-I and A-2 are for grab samples taken from the


surface of sediments in the two ponds. Table A-3 presents the results of


analysis of cores samples taken from the West Settling Pond. Each core was 6


inches in diameter and 4 feet deep and was blended to ensure homogeneity. All


samples were counted wet.
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Table A-1 Concentrations i/g Wet) of Man-Made Radionuc es in Routine Grab
Samples of Sedi t Collected From the East Setong Pond.


Date Mn-54 Co-58 Co-60 Nb-95 Cd-109 Cs-134 Cs-137 Total


07/31/80 6.35E-8a 6.35E-8
08/27/80 7.51E-5 1.71E-6 7.68E-5
08/28/80b 2.44E-7 5.16E-6 4.13E-7 2.83E-6 8.65E-6
09/27/80 1.59E-5 4.OOE-7 1.63E-5
09/27/80c 2.OOE-7 4.04E-7 2.15E-6 1.44E-7 2.90E-6
10/30/80 9.33E-7 3.45E-6 1.69E-7 4.55E-6
11/07/80 2.55E-7 9.59E-7 1.19E-5 8.37E-7 1.40E-5
12/02/80 2.02E-7 8.52E-6 2.30E-7 8.95E-6
01/06/81 9.76E-7 8.40E-7 4.80E-7 2.30E-6
01/20/81 4.48E-5 4.48E-5
01/28/81 1.61E-7 8.26E-6 3.52E-7 8.77E-6
02/02/81 2.67E-7 6.04E-7 9.33E-6 2.46E-7 1.04E-5
02/03/81 4.OOE-7 4.OOE-7
02/13/81 1.86E-6 4.31E-5 7.19E-7 4.57E-5
02/20/81 1.71E-7 3.62E-7 1.86E-5 1.91E-5
04/03/81 2.59E-5 3.62E-7 3.95E-7 2.67E-5
04/10/81 1.76E-5 4.63E-7 1.81E-5
04/16/81 2.38E-7 1.82E-5 1.61E-6 2.83E-7 2.03E-5
04/23/81 1.59E-7 2.39E-5 1.54E-6 2.56E-5
04/30/81 1.44E-5 2.92E-6 5.84E-7 1.79E-5
05/01/81 9.25E-8 8.82E-6 2.61E-7 2.69E-7 9.44E-6
05/08/81 1.04E-5 2.83E-7 1.07E-5
05/14/81 9.80E-5 9.80E-5
05/19/81 1.61E-5 7.12E-7 3.77E-7 1.72E-5
05/22/81 1.70E-6 7.62E-8 1.78E-6
06/05/81 1.92E-6 4.65E-8 1.97E-6
06/11/81 2.77E-7 1.21E-5 2.95E-7 2.05E-7 1.29E-5
06/19/81 7.44E-6 2.83E-7 8.03E-8 7.80E-6
06/26/81 7.25E-6 9.97E-8 7.35E-6
07/03/81 1.99E-7 1.64E-5 1.66E-7 2.15E-7 1.70E-5
07/16/81 1.73E-6 4.16E-5 7.63E-7 4.41E-5
07/23/81 2.06E-5 4.25E-7 2.10E-5
07/30/81 6.10E-8 3.25E-6 2.50E-7 3.56E-6
08/06/81 1.61E-6 1.96E-6 1.36E-7 3.71E-6
08/13/81 1.20E-7 6.21E-6 1.85E-7. 6.52E-6
08/21/81 1.66E-7 9.22E-6 2.52E-6 3.47E-7 1.23E-5
08/28/81 4.84E-7 4.84E-7
09/04/81 3.85E-7 3.22E-5 1.71E-7 2.50E-6 3.16E-7 3.56E-5
09/09/81 1.28E-5 3.79E-7 1.32E-5
09/17/81 1.25E-7 1.54E-5 2.99E-6 1.80E-7 1.87E-5
09/25/81 1.09E-7 6.82E-6 2.76E-6 2.10E-7 9.90E-6
10/01/81 9.25E-6 2.63E-7 1.42E-6 3.12E-7 1.12E-5
10/22/81 1.98E-6 3.58E-6 8.55E-8 5.65E-6
10/29/81 1.93E-5 5.89E-7 1.99E-5
11/06/81 1.36E-5 2.37E-6 2.34E-7 1.62E-5
12/04/81 5.45E-6 3.35E-6 2.17E-7 9.02E-6
01/07/82 1.47E-6 1.47E-6


Average 2.16E-7 5.29E-7 1.55E-5 3.31E-7 2.54E-6 4.13E-7 4.41E-7 1.68E-5


a6.35E-8 = 6.35 x 108


bSample collected at 0950


cSample collected at 1530







Table A-2 Concentrations (PCi/g Wet) of Man-Made Radionuclides in Routine Grab Samples
of Sediments Collected from the West Settling Pond.


Date Mn-54 Co-58 Co-60 Nb-95 Cd-109 Cs-134 Cs-137 Ce-144 Total
08/27/80 7.36E-6a 3.76E-7 7.74E-6
08/28/80 1.19E-7 1.44E-6 3.44E-6 1.90E-7 5.19E-6
09/27/80 4.35E-7 3.30E-6 2.92E-7 4.13E-610/30/80 1.09E-5 5.29E-7 1.14E-5
10/31/80 2.41E-6 3.02E-6 7.12E-8 5.50E-611/07/80 3.03E-7 1.61E-6 1.78E-7 2.09E-612/02/80 1.75E-6 2.84E-7 2.03E-601/06/81 2.03E-7 4.09E-7 1.15E-5 3.93E-6 6.21E-7 1.67E-5
01/20/81 2.59E-7 3.74E-6 4.OOE-601/28/81 1.50E-7 1.53E-6 1.68E-602/02/81 4.50E-8 4.50E-802/03/81 4.23E-6 4.23E-602/13/81 5.16E-7 5.54E-6 6.06E-602/20/81 7.82E-7 2.66E-6 3.44E-604/03/81 1.72E-6 1.72E-604/10/81 7.08E-8 1.76E-6 1.83E-604/16/81 2.46E-6 2.46E-604/23/81 1.57E-6 7.12E-8 1.64E-604/30/81 1.57E-6 9.48E-8 2.51E-6 4.17E-605/08/81 4.38E-8 2.76E-6 3.05E-7 2.80E-7 3.39E-605/14/81 2.38E-6 2.38E-605/22/81 7.24E-7 4.34E-8 7.67E-706/06/81 8.95E-7 5.77E-8 9.53E-7
06/11/81 3.23E-7 3.68E-7 6.91L-7
06/19/81 . 5.53E-7 5.53E-706/26/81 3.52E-7 3.52E-707/03/81 4.63E-7 5.18E-8 3.41E-8 5.49E-707/10/81 2.11E-6 8.81E-8 2.20E-607/16/81 6.23E-7 8.39E-8 7.07E-707/23/81 1.45E-6 1.45E-6 7.35E-8 2.97E-607/30/81 2.22E-6 1.90E-7 2.67E-7 2.68E-608/06/81 1.31E-6 7.89E-8 1.25E-7 1.51E-608/13/81 5.87E-6 4.11E-7 1.96E-7 4.33E-7 6.91E-608/21/81 1.56E-6 2.32E-6 1.55E-7 4.04E-608/28/81 2.59E-6 3.02E-7 2.07E-6 2.90E-7 5.99E-7 5.85E-609/04/81 5.65E-6 1.40E-7 1.02E-6 6.81E-609/09/81 3.01E-6 1.23E-6 3.54E-7 4.59E-609/17/81 3.13E-6 4.43E-6 1.09E-7 7.67E-609/25/81 1.21E-6 9.58E-7 1.17E-7 2.29E-610/01/81 3.23E-8 5.97E-7 3.73E-6 4.33E-610/22/81 2.15E-6 1.18E-7 8.52E-7 1.38E-7 3.26E-610/29/81 1.33E-6 4.35E-7 1.77E-611/06/81 6.95E-6 6.95E-612/04/81 1.84E-5 2.88E-7 1.87E-501/07/82 7.83E-7 4.46E-6 7.95E-8 5.32E-602/04/82 1.47E-6 2.15E-6 3.62E-6


Average 1.18E-7 2.85E-7 3.06E-6 1.77E-7 2.46E-6 1.40E-7 2.43E-7 5.16E-7 4.08E-6


a7.36E-6 = 7.36 x 10-6
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Table A-3 Concentrations (uCi/g Wet) of Man-Made Radionuclides inCores of
Sediment Collected from West Settling Pond in April 1982.


Sample
Number Co-60 Cd-109 Cs-137 Total


1 5.11E-6a 3.64E-7 5.47E-6
2 2.46E-5 5.41E-6 3.OOE-5
3 3.68E-6 6.53E-7 4.33E-6
4 1.59E-6 1.59E-6
5 6.58E-7 6.78E-7
6 8.05E-6 3.77E-7 8.43E-6
7 2.36E-6 3.74E-7 2.73E-6
8 4.50E-6 1.94E-6 6.44E-6
9 1.01E-6 1.63E-6 2.64E-6


10 2.43E-6 3.25E-7 2.76E-5
11 9.21E-6 9.49E-6 1.02E-5
12 1.57E-5 2.94E-7 1.60E-5
13 1.12E-5 1.12E-5
14 1.67E-5 2.12E-7 1.69E-5
15 5.65E-6 1.76E-6 7.41E-6
16 4.18E-6 4.18E-6
17 3.97E-6 3.97E-6
18 1.O1E-6 1.01E-6
19 2.43E-6 1.79E-6 4.22E-6
20 9.50E-7 9.50E-7
21 2.24E-6 2.24E-6
22 2.25E-6 2.40E-7 2.49E-6
23 7.16E-7 7.16E-7
24 b
25 1.01E-6 9.01E-8 1.10E-6
26 8.37E-7 8.37E-7
27 1.44E-6 1.44E-6
28 1.74E-5 1.74E-5


Average 5.59E-6 1.79E-6 9.88E-7 7.12E-6


a5.11E-6 = 5.11 x 10-6


bNot included in total number of samples for calculation of average total
activity.
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Carolina Power & Light Company
Robinson Nuclear Plant
3581 West Entrance Road
Hartsville SC 29550


Robinson File: 125 1OD
13520B
13020D


Serial: RNP-RA/98-0032


MAR 06 19,
Mr. Virgil R. Autry, Director
Division of Radioactive Waste Management
Bureau of Solid and Hazardous Waste
South Carolina Department of Health and Environmental Control
2600 Bull Street
Columbia, South Carolina 29201


H. B. ROBINSON STEAM ELECTRIC PLANT
VERY LOW-LEVEL RADIOACTIVE WASTE MATERIAL
REQUEST FOR DISPOSAL


Dear Mr. Autry:


The purpose of this letter is to request South Carolina Department of Health and Environmental
Control (SCDHEC) approval of an application for on-site disposal of very low-level radioactive
waste. The application proposes disposal of this material in the H. B. Robinson Steam Electric
Plant (HBRSEP), Unit No. 1 ash pond. Carolina Power & Light (CP&L) Company requests State
of South Carolina approval of the proposal in accordance with the provisions of 10 CFR 150.31,
"Requirements for Agreement State Regulation of Byproduct Material."


This application specifically requests approval to dispose of boiler chemical metal cleaning wastes
that are contaminated at very low levels with Cobalt-60. The proposed method of disposal would
be to transfer the waste to the HBRSEP, Unit No. 1 on-site ash pond. Disposal of the waste in the
manner proposed rather than transporting it to the radioactive waste storage facility in Barnwell,
South Carolina, would result in no significant risk to public health and safety and would
considerably reduce disposal costs and preserve disposal site space at Barnwell, South Carolina,
for higher level radioactive wastes.


9803120358 980306
PDR ADOCK 05000261P PDR 11jj1111111111111111111111
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Mr. Virgil Autry, Director
South Carolina Department of Health and Environmental Control
Serial RNP-RA/98-0032
Page 2 of 2


The on-site ash pond is permitted to receive chemical metal cleaning wastes as provided under
National Pollutant Discharge Elimination System (NPDES) Permit No. SC0002925, Internal
Outfalls 005, "Ash Transport System and the Wastewater Regulated at Internal Outfall 007," and
007, "Chemical Metal Cleaning Wastes to the Ash Handling System."


If you have any questions regarding the information provided, please contact Mr. H. K. Chernoff
of my staff.


Very truly yours,


Moyer
lant General Manager


AHS/ahs
Enclosure
c: Mr. L. A. Reyes, Regional Administrator, USNRC, Region II


Mr. J. W. Shea, USNRC Project Manager, HBRSEP
Mr. B. B. Desai, USNRC Resident Inspector, HBRSEP
USNRC Document Control Desk







bc: Ms. L. I.Cooper
Mr. R. J. Geiger
Mr. W. L. Gilbert
Mr. F. T. Holt
Mr. P. B. Snead
Mr. B. C. White (w/o)
Vault
File
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Attachment to Serial RNP-RA/98-0032


CAROLINA POWER & LIGHT COMPANY
H. B. ROBINSON STEAM ELECTRIC PLANT


APPLICATION FOR APPROVAL TO DISPOSE OF
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C#OLINA POWER & LIGHT COMP Y
APPLICATION FOR APPROVAL TO DISPOSE


OF WASTES WITH MINIMAL LEVELS OF RADIOACTIVITY


1.0 INTRODUCTION


Carolina Power & Light (CP&L) Company requests approval, in accordance with the provisions of
10 CFR 150.31, "Requirements for Agreement State Regulation of Byproduct Material," of the
method proposed herein for the disposal of chemical metal cleaning wastes from the H. B.
Robinson Steam Electric Plant (HBRSEP), Unit No. 1 boiler estimated to contain less than
0.063 mCi of Cobalt-60 (Co-60).


CP&L proposes to dispose of this waste on-site in the ash pond during a boiler cleaning in April
and May 1998. Disposal of chemical metal cleaning wastes from Unit No. I in the ash pond is
provided for under National Pollutant Discharge Elimination System (NPDES) Permit
No. SC0002925, Internal Outfalls 005 & 007. This waste may contain low levels of Co-60 and
this application addresses specific information requested in 10 CFR 20.2002. This application is
similar to one approved by South Carolina Department of Health and Environmental Control in
September of 1991.


2.0 WASTE STREAM DESCRIPTION


Chemical cleaning of fossil-fueled boilers of the Unit No. 1 type is performed every 4-7 years to
maintain boiler integrity and efficiency. The Unit No. 1 boiler was last cleaned in 1991. The
primary waste stream will consist of approximately 25,000 gallons of inhibited Ammonium Citrate
solution along with 25,000 gallons of rinse water. The waste stream will be collected in tanks on
the north side of the plant and sampled for radioactivity during the process. A total activity of less
than 0.063 mCi of Co-60 is anticipated since this is the amount of activity that was encountered
during the 1991 evolution. There is a small possibility that the resultant waste will not show any
radioactivity. If no activity is measured in the waste then the waste will be evaporated in the Unit
No. 1boiler. If activity is measured in the waste then the waste will be pumped to the ash pond
pending your approval of this proposal.


2.1 PROPERTIES OF THE PHYSICAL PRIMARY WASTE


The waste stream will be an aqueous suspension at a temperature of approximately 70 degrees
Celsius and a volume of approximately 50,000 gallons. The slurry will be piped directly to the
on-site ash pond where the suspension will continue to stabilize in the ash matrix in the conditions
of the ash pond.


2.2 CHEMICAL PROPERTIES OF THE WASTE


The Boiler Chemical Cleaning Waste (BCCW) will consist primarily of diluted (1.0 weight
percent) Ammonium Citrate solution containing smaller amounts of ammonium bifluoride, and an
inhibitor to prevent attack of the base metal. Dissolution of the boiler tube deposits will result in
the release primarily of iron with significantly smaller amounts of copper, zinc, nickel, calcium,
magnesium, aluminum, and silica. The principle metal components of Ammonium Citrate BCCW
have been determined in an EPRI-sponsored study of boiler cleanings (Ref. 1). The results are
found in Table 1.
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TABLE 1
COMPOSITION OF BCCW DRAIN AND COMBINED BOILER FEED


Combined Boiler Feed a


ANALYTE RAW TEST 1 TEST 2
WASTE


Conc. (mg/L) Conc. Conc.
(mg/L) (mg/L)


Aluminum 1.6 6.64 4.26
Antimony 0.56 0.362 0.303
Arsenic NDb ND ND
Barium 0.47 0.24 0.156
Beryllium ND ND ND
Cadmium ND 0.032 0.0215
Calcium 11 5.8 3.95
Chromium 7.6 4.25 3.09
Cobalt 1.4 0.665 0.51
Copper 1.6 50.2 48.3
Iron 5400 3410 2470
Lead 1.2 0.81 0.50
Magnesium 2.2 2.74 2.06
Manganese 38 23.7 17.4
Mercury ND ND ND
Molybdenum 1 1.38 1.36'
Nickel 240 151.7 111.6
Potassium ND ND ND
Selenium ND ND ND
Silicon 10 4.1 ND
Silver 0.25 0.0285 0.026
Sodium 70 45.4 28.6
Thallium 0.39 0.304 0.235
Vanadium 1 0.241 0.2
Zinc 85 54.5 37.6
Acidity (as CaCO3 ) <1 <1 <1
Alkalinity (as CaCO3 ) 10000 5900 4700
Ammonia (as N) 4600 2600 1800
Chloride <50 NAC NA
COD 15000 8500 6400
Fluoride <25 NA NA
Nitrate <50 NA NA
Nitrite <50 NA NA
pH (Field) 9.25 8.75 8.85
Sulfate <250 NA NA
TOC 7600 4000 3100
TDS 12600 11000 5700


a Spent cleaning solution plus first rinse
bND = Not Detected, below analytical detection limit
c NA = Not Analyzed
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2.2- CHEMICAL PRO RTIES OF THE WASTE: (Contin)


Trace amounts of eight heavy metals, which at specified levels may constitute hazardous wastes
(Ref. 2), have been reported in previous cleanings. The observed concentrations of the metals in
the Ammonium Citrate boiler cleaning wastes of 1991 are compared to EPA's maximum
concentrations for the characteristic of extraction procedure (EP) toxicity in Table 2.


TABLE 2
HAZARDOUS WASTE CONTAMINANTS IN AMMONIUM CITRATE BCCW


ELEMENT OBSERVED CONC. EP TOXICITY MAX.
RINSE SOLUTION (ppm) CONC. (ppm) (Ref. 2)


Arsenic 0.23 5.0
Barium 0.026 100.0
Cadmium 0.76 1.0
Chromium 0.44 5.0
Lead 1.8 5.0
Mercury <0.0002 0.2
Selenium <0.010 1.0
Silver 0.04 5.0


The solutions generated from the boiler cleaning in 1991 showed that all the above heavy metal
concentrations were well below the EP Toxicity Concentration.


2.3 RADIOLOGICAL PROPERTIES OF THE WASTE


During the Unit No. I boiler cleaning in 1991, Co-60 was identified as the sole isotope in the waste
stream. The highest activity detected in the waste stream was Co-60 at 5.47 1E-7 uCi/ml. Since this
activity was removed in 1991 during the third cleaning after the contaminating event and the source
of contamination has been eliminated, 5.47 1E-7 uCilml should represent the upper limit of Co-60
activity during the proposed 1998 cleaning.


3.0 DESCRIPTION OF THE PROPOSED DISPOSAL METHOD


The recirculation technique of boiler cleaning will be employed using an inhibited Ammonium
Citrate solution. When analytical tests of the solvent indicate that the iron and copper levels in
solution have stopped increasing, the boiler will be drained. The Ammonium Citrate solution
containing iron, copper, and other metal hydroxides will be transferred by jet pumps through the
existing coal ash sluice piping to the ash pond. The suspension of metal hydroxides will settle out
on the ash pond bottom and be covered by subsequent transfers of coal ash slurries when the boiler
is returned to service.


3.1 WASTE GENERATION AND METHOD OF DISPOSAL


The recirculation technique will require 25,000 gallons of inhibited 3.0 percent Ammonium
Citrate solution at a temperature of approximately 1200 C. Unit No. 1 is a controlled circulation
boiler and the boiler circulating pumps will be operated to positively and uniformly distribute the
solvent. The boiler tube deposits which are primarily iron, zinc, nickel, silicon oxides, and
elemental copper are gradually solubilized or otherwise loosened by hot Ammonium Citrate.
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3.1. WASTE GENERA ON AND METHOD OF DISPOSAY(Continued)


Each hour following the circulation of solvent, a sample will be withdrawn for chemical analyses.
At the end of the cleaning process, 1 liter samples will be analyzed by Germanium detectors for
the presence of Co-60 and other gamma emitting radionuclides. If the total Co-60 activity is
determined to be greater than twice the estimated activity (i.e., > 0.13 mCi) a revised radiological
assessment will be provided to the State of South Carolina within 45 days.


The suspended metals are expected to settle to the bottom of the ash pond and remain insoluble
due to slightly alkaline pH of the environment.


Upon returning Unit No. 1 to service, subsequent slurries of coal ash will cover the deposited
BCCW layer and further reduce the potential radiological consequences of the trapped Co-60.


3.2 DISPOSAL SITE LOCATION


The ash pond is a 54-acre preserve (at the 265-foot MSL) located within the H. B Robinson Steam
Electric Plant owner-controlled area but outside of the exclusion zone. The pond lies about 1.25
miles northwest of the plant. The projected coal consumption of Unit No. 1 in 1998 is 312,170
tons (Ref. 6). Assuming a 14 percent ash content and 275 days of operation, approximately 159
tons of bottom and fly ash would be sluiced to the ash pond each day of operation.


The location of the ash pond with respect to the plant and Lake Robinson are shown in the map in
Figure 1.


3.3 HYDROLOGICAL CHARACTERISTICS OF THE SITE


The H. B. Robinson Steam Electric Plant, Unit No. 2 Updated Final Safety Analysis Report
(UFSAR) (Ref. 7) provides considerable detail on the hydrology of the site. The pertinent factors
which apply to this request are:


1. Flooding of the site and the ash pond area by lake water cannot occur because the plant
grade is above the maximum lake level which can be maintained by the dam and
appurtenant structures. The transport of ash pond sediment to Lake Robinson is highly
unlikely even during heavy rains and flooding because eight feet of freeboard is normally
maintained in the ash pond.


2. The piezometric surface of the upper aquifer at the plant site (Figure 2) shows that the
groundwater flow is toward Lake Robinson.


3. Lake Robinson is not used for drinking water.
4. Groundwater moves toward the ash pond from it's north side and ultimately towards Lake


Robinson. The shortest route of travel for groundwater from the ash pond to Lake
Robinson is from the dam to the lagoon and is estimated to take 45 days. The longest
route is estimated to take 9 years and 10 months.


5. All domestic water usage in the vicinity of the plant is artesian in origin.
6. On-site at the H. B. Robinson Steam Electric Plant, drinking water is provided by the


Darlington County Water system.
7. The conclusion, therefore, is that the leaching of Co-60 into ground water or it's release


into surface water would not be a route of exposure for either the public or plant workers.
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4.0. EVALUATION O HE RADIOLOGICAL IMPACTSO WASTE DISPOSAL


The most significant hazard associated with this proposed transfer is from thermally hot diluted
Ammonium Citrate being pumpeVd under pressure. CP&L-.- will ensure that adequate procedures
and safety precautions are followed by plant and contractor personnel to conform with the
established corporate standards. Safety and coordination meetings between Company and
contractor personnel will cover such issues as the nature of the chemical and radiological hazards,
and required protective clothing and equipment. Posted and roped areas, the use of rain gear and
goggles, and the ready availability of running water for the dilution of leaked solvent should
minimize the impact.


The public health and safety consequences of the proposed alternate means of disposal were
evaluated according to the methodology provided in Regulatory Guide 1.109 (Ref. 8) and using
conservative assumptions. However, only reasonable exposure conditions were considered. For
example, since Lake Robinson/Black Creek are not sources of drinking water (Ref. 7), this
pathway was not considered nor was aerial resuspension of Co(OH) 2 because the ash sluice line
normally delivers a slurry volume of approximately 1.5 million gallons per day of operation
(Ref. 6) which would cover the deposits.


4.1 ANNUAL DOSE FOR EXTERNAL IRRADIATION FROM A UNIFORMLY
CONTAMINATED GROUND PLANE


Calculations were made to estimate the potential dose rate at the closest point of approach to the
source produced from a release of 63 uCi of Co-60 during the boiler cleaning process. Assuming
the activity precipitates symmetrically around the discharge point in an area of 10Om 2, these
calculations indicate that the maximum dose rate at the edge of the ash pond levee 30 meters from
the discharge point will be less than 6.OE-5 mrem/hr. The actual dose rate is expected to be less
because of the shielding afforded by the 159 tons per day of ash deposits which will cover the
contaminated cleaning waste during subsequent normal operation of the unit.


Based on these calculations a teenager spending 67 hours per year (Ref. 8) on the levee would
receive a maximum annual dose of 0.004 mrem.


4.2 DOSE TO THE INADVERTANT INTRUDER


10 CFR 61 (Ref. 9) defines an "inadvertent intruder" as a person who might occupy the disposal
site after closure and engage in normal activities such as agriculture, dwelling construction, or
other pursuits in which the person might be unknowingly exposed to radiation from the waste.
The expiration date for the H. B. Robinson Steam Electric Plant, Unit No. 2 license is July 31,
2010. In the intervening 12 years, approximately 80 percent of the Co-60 transferred to the ash
pond will have decayed. Additionally, the activities associated with ash pond reclamation would
bury the source even deeper. Therefore, the hazard to an inadvertent intruder is expected to be
negligible.
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4.3- DOSE TO WORKRS DUE TO THE INHALATION OFONTAMINATED ACID
AEROSOLS


During the estimated eight hours needed to fill, soak, and drain the boiler, leakage of the
contaminated cleaning solution through seals and valves is unlikely. At 150 C saturated air
contains 12.832g of H20 per M3 . Taking a conservative approach and assuming that the moisture
content of the air is entirely the BCCW solution containing 5.47E-7 uCi/mI Co-60, the resultant
radionuclide concentrations would be only 3%of the effluent concentration limit specified in
10 CFR 20, Appendix B, Table 2 (10). Further if all the inhaled activity is retained, then
1.55E-6 uCi/M 3 would be deposited in the lung.


During an 8-hour work period, an adult male performing light work has a total inhaled volume of
13.9 M3 resulting in a lung deposition of 2.15E-5 uCi of Co-60. Averaging this intake over the
year, the inhalation dose factors provided in Regulatory Guide 1.109, Table E-7, indicate that the
lung is the most highly exposed organ and that the dose commitment to the worker under extreme
conditions mentioned is only 0.02 mrem.


4.4 RELATIONSHIP OF ESTIMATED CO-60 ACTIVITY TO 10 CFR 20,
APPENDIX B LEVELS (10)


To place the radiological hazard of the BCCW in perspective, it may be useful to consider the
implication of an inadvertent release of the entire volume to the discharge canal. The minimum
flow in the discharge canal is 160,000 gallons per minute (gpm); the boiler volume could drain in
as little as two hours. The 200 gpm of BCCW diluted by the discharge canal flow would result in
maximum concentrations of 6.8E-10 uCi/mI for Co-60 before further dilution by the lake volume.
These values are several orders of magnitude less than the allowable concentrations in unrestricted
areas (Ref. 10).


4.5 DOSE DUE TO FISH CONSUMPTION TO A MEMBER OF THE GENERAL
POPULATION


Neither Lake Robinson nor Black Creek waters are used for water supplies. However, if the
25,000 gallons of acid cleaning solution were directly injected into Lake Robinson,
bioaccumulation in fish might occur.


Regulatory Guide 1.109 assumes that the concentration of radionuclides in aquatic foods are
directly related to the concentrations in the water and provides a general equation for the dose due
to the ingestion of aquatic foods. Assuming the minimum volume of the lake is 1.328E9 ft3
(Ref. 7), a diluted activity of 1.7E-12 uCilml Co-60 would result during the year. The annual dose
to the gastrointestinal-lower large intestine (GI-LLI) of an adult consuming 6.9 kilograms of fish
(Ref. 8) would be only 2.4E-5 mremlyear.
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4.6- DOSE FROM LIQ'D PATHWAY TO ADULT WORA ON-SITE


Gamma spectroscopy of the EP leachates from the metal hydroxide precipitates produced by
neutralization of the BCCW showed that an average of approximately 40 percent of the Co-60 may
migrate into groundwater. The highest leachate activity was 5.47E-7 uCi/ml for Co-60. However,
since the source of the on-site drinking water comes from the Darlington County water system,
exposure of workers from migrating nuclides is not a concern nor is the potential contamination of
off-site artesian wells. A hydrologic test program has been conducted to evaluate groundwater
conditions in the vicinity of the site (Ref. 7). The general flow lines indicate that groundwater
moves towards the ash pond from its north side and ultimately toward Lake Robinson. The travel.
time along a 3,500 foot route from the ash pond to the discharge canal is estimated to take 9 years
and 10 months or nearly two half-lives for Co-60. The implication is that with decay and dilution
if the nuclide were to eventually reach off-site artesian wells, the activity would be very low.


4.7 MICELLANEOUS CONSIDERATIONS


In the period of 1983-1985, Carolina Power & Light Company received NRC approval of three
10 CFR 20.2002 requests (Ref. 11-13) and, in 1985, 1988, and 1991 approval from the State of
South Carolina (Ref. 14-16) for the transfer of slightly contaminated soils, sediments and boiler
cleaning waste to the H. B. Robinson ash pond. The activity of transferred materials, based on
previous cleanings, ranged from 0.063-75 mCi and was predominately Co-60. These approvals
involved Co-60 activities many times greater than that expected in the BCCW that will be
generated this time. .


5.0 SUMMARY


The previous has demonstrated that even with the application of conservative assumptions, the
public health implications associated with the proposed disposal of the BCCW in the ash pond are
unlikely to result in exposure exceeding a few percent of the annual background radiation dose.
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