
CHAPTERVI
HOUSING ELEMENT

The Housing Element of the Comprehensive Plan will provide information about the types and
cha raerisfics of housing in the county and the municipalities. The housing characteristics of a
community are closely related to the economy. Housing values reflect income characteristics of the
population. Most of the data in this element are taken from the United States Census.

A. NEWBERRY COUNTY

1. Inventory

The 1990 Census reported a total of 14,455 housing units in Newbenry County. Table H-1
gives a summary of the characteristics of the housing structures in Newberry County and the
municipalities. For a detailed discussion of these characteristics, please see the sections related
to the municipalities.

TABLE H-i
SUMMARY OF SELECTED HOUSING CHARACTERISTICS FOR 1990

NEWBERRY COUNTY AND MUNICIPALITIES

U,'J1D1C O1N. TOTA1f .>X MOBIL RTUTUE

IRESIDENT-j%',.aIAL.~,'~-IullI

Newberry County 14,455 3,047 2,894

Town of Peak 36 9 18

Town of Pomaria 120 33 30

Town of Prosperity 437 99 118

Town of Silverstreet 97 26 31

Town of Whitmire 840 75 368

Town of Little Mountain 116 13 15

City ofNewberry 4,206 398 1,166

Incorporated Area .5,852 653 1,746

Unincorporated Area 8,603 2,394 1,148
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Source: Department of Commerce, Bureau of the Census, 1990 .

It is interesting to note that in 1990, 60% of the total residential structures were located in the
unincorporated areas of the county. This number should be compared with the data from the 2000
Census when it is available. The other significant statistic in Table H-1 is that their were more stnuures
built before 1940 within the city limits of the City of Newberry than there were in the unincorporated
areas of the county. The median year that residential structures were built in Newberry County was
1967.

Table H-2 gives the number of new housing units approved for construction in Newbeny County since
1977.

0
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TABLE H-2
NEW HOUSING UNITS APPROVED FOR CONSTRUCTION

NEWBERRY COUNTY

1977 121 0 121

1978 131 134 265

1979 - - _

1980

1981 - -_

1982 96 2 98

1983 155 54 209

1984 145 88 233

1985 138 26 164

1986 129 0 129

1987 136 0 136

1988 89 4 93

1999 108 0 108

1990 113 2 115

1991 92 0 92

1992 98 4 102

1993 93 0 93

1994 116 48 164

1995 85 0 85

Source: Building Permit Survey, 1996 Central Midlands Council of Governments

According to Table H-2, only 750 housing units were constructed between 1990 and 1996.
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Between 1990 and 1998, the number of mobile homes increase by approximately 2,000 units.

Table H-3 indicates that an additional 100 single-family vnits were constructed in 1997 at
an average value of $84,869 per unit.

TABLE H-3
BUILDING PERMIT ACTIVITY

NEWBERRY COUNTY
Source: Building Permit Survey, 1996 and 1997

Central Midlands Council of Governments

5_i Cost

1996 SingeFamily 99 99 $9,571,291 $96,680

1996 Multi-Family 0 0 0 0

1997 Single Family 100 100 $8,486,882 $84,869

1997 Multi-Family 0 0 0 0

As Table H- shows, there were 99 single-family structures constructed in 1996, with an
average cost of $96,680. In 1997, there were 100 single-family structures constructed with an
average cost of $84,869.

Tables H-4a and b give the number of permits issued in Newberry County by sector.

TABLE H-4a
BUILDING PERMITS. ISSUED IN NEWBERRY COUNTY IN 1996

BY SECTOR

.~etr,Use;•::,*. N.o;-- oi•6tf Perits:i• o.,•,• o. .A~rag•}•-

.... ________.-__ units C ost.
14- Whitmire Single Family 2 2 $161,000 $80,500

15- Chappells Single Famly 9 9 $890,000 $98,889

16-Newberry Single Family 23 23 $2,461,481 $107,021

17- Pomaria Single Family 65 65 $6,085,810 $93,212

Source: Building Pemait Survey, 1997 Central Midlands Council of Governments
Sector 14
Sector 15
Sector 16

Census Tract 9503
Census Tract 9504
Census Tract 9502, 9505
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Sector 17 Census Tract 9501, 9506

TABLE H-4b
BUILDING PERMITS ISSUED IN NEWBERRY COUNTY IN 1997

BY SECTOR
Source: Building Permit Survey, 1997

Central Midlands Council of Governments

14- Whitmire Shigle Fanmi1 7 7 $779,120 $111,303

15- Chappells Sfinge Family 18 18 $1,697,793 $94,322

16- Newberry Single Family 14 14 $1,134,594 $81,042

17- Pomaria Single Family 65. 65 $5,167,378 $40,230
Sector 14 Census Tract 9503
Sector 15 Census Tract 9504
Sector 16 Census Tract 9502, 9505
Sector 17 Census Tract 9501, 9506

According to the figures in Tables H-4a and Table H-4b, most of the permits were issued
in Sector 17 (census tracts 9501 and 9506). This area includes the shore of Lake Murray,
so it is likely that most of the permits issued in tlis Sector were for development along the

lake. In 1996, the area with the highest average cost per permit was Sector 16 (census tracts
9502 and 9505) which includes the City of Newben'y. In 1997 however, the area with the highest
average cost per permit was Sector 14 (census tract 9503).

Table H-5 gives the number of mobile homes by jurisdiction in 1980 and 1990.
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TABLE H-5
NUMBER OF MOBILE HOMES IN NEWBERRY COUNTY AND MUNICIPALITIES

UIS CTON tu a. ang_________:• S!•.ON..-,•:•:,•.-:< 1:.... •z :•i-Vf '•9909%.'2Yi Actuial Change..y :K::... • .:--,-•...

Newberry County 1,140 2,148 +1,008

Town of Peak 8 5 -3

Town of Pomaria 7 25 +18

Town of Prosperity 15 97 +82

Town of Silverstreet 11 14 +3

Town of Whilmir 60 61 +1

Town of Little Mounn 11 9 -2

City of Newbeny 79 229 +150

Incorporated Area 191 440 +249

Unincorporated Area 949 1,708 +759

Sourc: Department of Commerce, Bureau of the Census

As Table 5 shows, the number of mobile homes increased by 249 in the incorporated areas and
by 759 in the unincorporated areas. According to the Newbery County Assessor, in 1998,
ther were 3,695 mobile homes in Newbery County.

2. Needs and Goals

The housing market in Newberry County is driven by the economy of the area The number
and type ofjobs available will have direct impact on the number and type of housing units
needed. The dramatic increase in the number of manufactured housing units in the county
points to this type of housing being the affordable choice for an increasing number of families.
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The quality of life amenities that is desirable for a stable residential area should also be
considered when discussing housing needs in the county. Indicators such as the quality of
schools, recreational activities, public safety, etc. are important for home buyers, especially
families with children. These matters are discussed further in the Conmmunity Facilities element
of the Comprehensive Plan.

Based on the analysis of the existing conditions, the following housing needs are indicated:

Building codes must be adopted to insure that new construction meets minimum
standards.

A systematic housing code enforcement program is needed to insure that existing
substandard units are either brought up to codes standards or demolished. The code
enforcement would prevent existing standard housing units from deteriorating to the
substandard conditions beyond repair. Enforcement would also ensure that new
construction and renovations are done properly to reduce the potential for future
substandard units. A code enforcement program is needed for both traditional housing
units and manufactured housing. The pre-1975 mobile homes may need special
attention.

As the remainder of this chapter will show, the municipalities are facing a similar
problem of an aging housing stock, but the City of Newberry is the only municipality
that currently enforces building and housing codes. The best way to meet the needs of
the entire county is to createa joint code enforcement program.

Goal for Newb . The Housing Element goals for Newberry County are:
* To promote maintexnace of existing housing stock in the county;
• Develop a series of land use controls to ensure the efficient and orderly development of

residential structures;
* Work with the municipalities to develop a consolidated, county-wide building permitting

and inspection department to administer and enforce building and housing codes
throughout the county

• To improve the quality of life amenities need to attract families to Newbenry County.

3. Implementation Strategy with Time Frames

Implementation strategies and time frames for achieving the housing element goals are included
in Chapter Eight of this Comprehensive Plan.

B. TOWN OF PEAK
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1. INVENTORY

According to Table H-6 there were 36 housing units in 1990. 27 units were single-family
detached dwellings, and 9 were classified as mobile home/other.

TABLE H-6
HOUSING UNIT BY TYPE

TOWN OF PEAKI 1990

V ýT•YPE- P > ý4.BRW>; NTjL'nER~ ::ýr§§

I Unit, detached 27 75 10,302 71

1 Unit attached 0 0 123 1

2 to 4 Units 0 0 563 4

5 to 9 Units 0 0 221 2

10 or more Units 0 0 199 1

Mobile Home/ Other 9 25 3,047 21

TOTAL 36 100 14,455 100
Source: U. S. Department of Commerce, Bureau of the Census

Table H-7 gives the occupancy rates of the housing units in the town as compared to those in
the county.

TABLE H-7
OCCUPANCY OF HOUSING UNITS

TOWN OF PEAK, 1990

-: S C :tE -. -I --TN0 OF PEAK I .. WBERRY. COUNY .
C C T1 990, ACTUAL 10 90A

CHANGE -CHANGE.
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Vacant HousinR Units 0 +66 860 2,141 +1,281

Occupied Mobile Homes 8 5 -3 1140- 2.14 +1,674

Owner-occupied Units 37 29 -8 8,322 9,376 +1,054

Renter-occupied Units 0 1 +1 2,579 2,938 +359

Source: 1980 and 1990 United States Census

According to Table H-7, there were six vacant housing units in 1990, up from zero in 1980.
The number of occupied mobile homes declined by 3, the number of owner occupied units
declined by 8, and the number of renter occupied units increased from zero to one. The decline
in owner-occupied units is inverse to the trend found in the county. However, the decline
reflects the decline in the population that was discussed in
chapter 1.

Table H-8 shows the availability of phumbing and telephones in the housing units in the town.

TABLE H-8
HOUSING UNITS WITH AND WITHOUT PLUMBING AND TELEPHONES

TOWN OF PEAK

.A:;9;; N~lq3R D-1___ N MER ~
Housing wfih Complete 32 89 14,209 98

Plumbing______ ______ ___ ___

Housming without Complete 4 11 246 2Plumbin ___________________

Owner-occupied with 29 100 8,737 93
Telephone .......

Owner-occupied without 0 0 639 7
Telephone

Renter-occupied with 1 100 2,084 71
Telephone

Renter-occupied without 0 0 854 29
T e l e p h o n e .... I

Source: 1990 United States Census
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According to Table H-8, 11% of the housing units in the town do not have plumbing facilities,
compared to only 2% in the county. In contrast, 100% of the renter-occupied units in the town
had a telephone, compared to only 71% in the county.

Table H-9 shows the age of the housing units in the town.

TABLE H-9
AGE OF STRUCTURES

TOWN OF PEAK

AR JBER" T NMBT

1980 to March 1990 9 25 4,912 31

1970 to 1979 3 8 3,382 21

1960 to 1969 4 11 2,002 12

1950 to 1959 2 6 1,624 10

1940 to 1949 0 0 1,285 8

1939 or earlier 18 50 2,894 18

TOTAL 36 100 16,099 100

Source: 1990 United States Census

According to the information provided in Table H-9, half of the structures in the town were built
before 1940. This is compared to only 18% in the county. The median year that the housing
structures were built was 1945.

Table H-10 shows the value of the owner-occupied housing in the town.

4h_.,
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TABLE H-10
OWNER-OCCUPIED HOUSING VALUE

TOWN OF PEAK

OW~1-OCCPIED ~- 2OWNOF PEAXI(-ý-~ NE WBE.RRY CONTV

-;B-OUSINGVLUNLM R NU4E

Less than$19,999 2 10 680 11

$20,000 to $29,999 2 10 693 12

$30,000 to $39,999 2 10 855 14

$40,000 to $49,999 3 15 890 15

$50,000 to $59,999 4 20 585 10

$60,000 to $74,999 3 15 930 '16

$75,000 to $99,999 4 20 783 13

$100,000 to $149,999 0 0 456 8

$150,000 to $299,999 0 0 110 2

$300,000 or more 0 0 10 1

TOTAL 20 100 5,992 100

MEDIAN VALUE $52,500 $48,400

Source: 1990 United States Census

The media value of the owner-occupied housing units in the town was $52,500, compared to a
median value of $48,400. However, in the town, there were no units valued at $150,000 or
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more.

According to the 1990 Census, there was only 1 rental unit in the town. The unit was available
for no cash rent.

2. Needs and Goals

Building codes must be adopted to insure that new construction meets minimum standards. A
systematic housing code enforcement program is needed to insure that existig substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufactured housing. The pre-1975 mobile
homes may need special attention.
Goal for the Town of Peak: The Housing Element goal for the Town of Peak is to participate in
the creation of a consolidated Building Permitting and Inspection Department with the rest of
the county.

3 Implementation Strategies and Time-frames

Implementation strategies and time frames for achieving the housing element goal are included in
Chapter Eight of this Comprehensive Plan.

C. POMARIA

1. Inventory

Table H-11 shows the housing type available in the Town of Pomaija.

TABLE H-11
HOUSING UNITS BY TYPE

TOWN OF POMAEIA

* HQSING - -~ TWN."DF POMARLA NE~WBER CO TY

TYE -- -TJ4AER - NMBR __

I Unit, detached 82 68 10,302 71

1 Unit, attached 4 3 123 1

2 to 4 Units 1 1 563 4
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5 to 9 Units 0 0 221 2

10 or more Units 0 0 199 1

Mobile Home/ Other 33 28 3,047 21

TOTAL 120 100 14,455 100

Source: 1990 United States Census

68% of the housing units were single family detached. Another 28% were classified as mobile
home/other. There were only 4 stmctures available for more than one family, three of which
are duplexes.

Table H-12 gives the occupancy status of the housing units in the town.

TABLE H-12
OCCUPANCY OF HOUSING UNITS

TOWN OF POMARIA

N- 804; -- 990

Vacant housing Units 4 20 +16 860 2,141 +1,281

Occupied Mobile Homes 7 25 +18 1,140 2,814 +1,674

Owner-occupied Units 48 79 +31 8,322 9,376 +1,054

Renter-occupied Units 25 21 -5 2,579 2,938 +359

Source: 1990 United States Census

The number of vacant housing units increased from 4 in 1980 to 20 in 1990. This in a 400%
increase compared to a 149% increase in the county. The other significant increase was in
occupied homes, which grew forom 7 in 1980 to 25 in 1990. The only decrease was in the
number of renter-occupied units, which dropped from 25 to 21.

Table H-13 shows the number of units with and without plumbing and telephones.
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TABLE H-13
HOUSING UNITS WITH AND WITHOUT PLUMBING AND TELEPHONES

TOWN OF POMARIA

`-AVARIN WO',OP BERRY COUT

DATA = -{!umbnier ubr _ _ _

Housming with Complete 111 92 14,209 98
Plumbing

Housing without Complete 9 8 246 2
Plumnbing______ ______

Owner-occupied with 70 89 8,737 93
Telephone .....

Owner-occupied without 9 .11 639 7
Telephone

Renter-occupied with 15 71 2,084 71
Telephone

Renter-occupied without 6 29 854 29
Telephone

Source: 1990 United States Census

Nime houses in the town did not have complete plumbing. This is 8% of the housing stock, 0
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compared to only 2% in the county without complete plumbing. 11% of the owner occupied
units in the town did not have a telephone, compared to only 7% in the county. 29% of the
renter-occupied units in the town and the county were without a telephone.

Table H- 14 shows the age ofthe structures in the town.

TABLE H-14
AGE OF STRUCTURES
TOWN. OF POMARIA

STRUC TURES BULT J OWN OF. OMRA NBERY COT

1980 to March 1990 39 33 4,912 31

1970 to 1979 10 8 3,382 21

1960to 1969 8 7 2,002 12

1950 to 1959 17 14 1,624 10

1940 to 1949 16 13 1,285 8

1939 or earlier 30 25 2,894 18

TOTAL 120 100 16,099 100

Source: 1990 United States Census

Of the 120 residential structures in the town, 30 were built in 1939 or earlier while 32 were
built between 1980 and March 1990. The median year that housing structures were built was
1958. The older housing units will need additional attention to maintenance, and some may be
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inhabitable.

Table H-15 gives the owner-occupied housing value in the town.

TABLE H-15
OWNER-OCCUPIED HOME VALUE

TOWN OF POMARIA

0

Less than $19,999 5 11 680 11

$20,000 to $29,999 4 9 693 12

•$30,.000 to $39,999 7 15 855 14

$40,000 to $49,999 4 9 890 15

$50,000 to $59,999 7 15 585 10

$60,000 to $69,999 3 6 930 ,16

$75,000 to $99,999 2 4 .783 13

$ !00,000 to $149,999 15 32 4568

$150,000 to $299,999 j 0 0 1102
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$300,000 or more 0 0 10 0.17

TOTAL 47 100 5,992 100

MEDIAN VALUE $55,000 $48,400

Source: 1990 United States Census

The median value of the owner-occupied homes in the town was $55,000, compared to only
$48,400 in the county. However, in the town, there were no homes valued at $150,000 or
more. 15 homes were valued between $100,000 and $149,000.

Table H-16 gives the gross rent paid for each unit in the town.

TABLE H-16
GROSS RENT PAID PER UNIT

TOWN OF POMARIA

TOWN OF POMAIA.J C TY

Less than,$l100 4 21 163 7

$100 to $199 13 69 563 24

$200 to $299 2 11 610 26

$300 to $399 0 0 570 24

$400 to $499 0 0 307 13

$500 to $599 0 0 89 4

$600 to $699 0 0 3 8 2

$700 to $799 0 0 0 0
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TOTAL RENTED UNITS 19 100 2,340 100

NO CASH RENT 1 430'

MEDIAN GROSS RENT $153 $276

Source: 1990 United States Census

The median gross rent paid in the town was $153 compared to $276 paid in the county. In the
town, the highest rent paid was in the $200-299 range.

2. Needs and Goals

Building codes must be adopted to insure that new construction meets minimum standards. A
systematic housing code enforcement program is needed to insure that existing substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufactured housing. The pre-1975 mobile
homes may need special attention.

Goal for the Town of Pomaria: The Housing Element goal for the Town of Pomaria is to
participate in the creation of a consolidated Building Permitting and Inspection Department with
the rest of the county.

3. Implementation Strategy with Time Frames

Implementation strategies and time frames for achieving the housing element goal are included in
Chapter Eight of this Comprehensive Plan.

D. TOWN OF PROSPERITY

1. Inventory

The 1990 Census reported 437 housing units in the Town of Prosperity. According to Table
H-17, of the 437 units, 288 were single family detached dwelling. Another 99 units were
classified as Mobile Home/Other. There were 44 multifamily units in the town.

TABLE H-17
HOUSING UNITS BY TYPE

TOWN OF PROSPERITY
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HOUSING -.TOW•NO• F PRosPErITY NEWBERRY COUNTY,

1 Unit, detached 288 65.91 10,302 71.27
1lUnit attached 6 1.37 123 0.85

2 to 4 Units 27 6.18 563 3.89

5 to 9 Units 17 3.89 221 1.53

10 or more Units 0 0 199 1.38

Mobile Home/ Other 99 22.65 3,047 21.08

TOTAL 437 100 14,455 100

Source: 1990 United States Census

Table H-18 gives the occupancy status of the housing units in the town.

TABLE H-18
OCCUPANCY OFrHOUSING UNITS

TOWN OF PROSPERITY

. ..SELECTED. .. ToWN OF PROSPERI- -,--.NEWBERRY :COUNTY&'.

CHARACTEITC .. ýE190 199,0ý1. ACTUAL 1980 lO T.,~UA

:.CHANGE ~ - .CAG

Vacant HousingUts 26 30 +4 860 2,141 +1,281

Occupied Mobile Homes 15 97 +82 1,140 2,814 +1,674

Owner-occupied Units 235 312 +77 .8,322 9,376 .1.+0554

Renter-occupied Units 58 95 +37 2,579 2,938 +359
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Source: 1980 and 1990 United States Census

While the town experienced an increase in every category in Table H-18, the most notable
change was the additional 82 mobile homes moved into the town between 1980 and 1990.
Table H-19 shows the number of units with and without complete plumbing and telephones.

TABLE H-19
HOUSING UNITS WITH AND WITHOUT COMPLETE PLUMBING AND TELEPHONES

TOWN OF PROSPERITY

V'A OUS .TO.WN OF PROSfERtY - -EWBERY CoUNT -

Housing with Complete 425 97 14,209 98

,Housing without Complete 12 3 246 2
_Plmbing _
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Owner-occupied with 288 92 8,737 93
Telephone

Owner-occupied without 24 8 639 7
Telephone ....

Renter-occupied with 69 73 2,094 71
Telephone ......

Renter-occupied without 26 27 854 29
Telephone

Source: 1990 United States Census

According to Table H-19, there were 12 housing units without complete plumbing, 24 owner-
occupied units without a telephone and 26 renter occupied units without a telephone.

Table H-20, shows the age of the structures in the town.

TABLE 11-20
AGE OF STRUCTURES

TOWN OF PROSPERITY

•..-PSTRU" BUILT TOWN OFPROSPE iT.' NEWBERRY COUNTY

ER"R NUMER

1980 To March 1990 '103 24 4,912 31

1970 to 1979 86 20 3,382 21

1960 to 1969- 48 11 2,002 12
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1950to 1959 46 11 1,624 10

1940 to 1949 36' 8 1,285 8

1939 or earlier 118 27 2,894 18

TOTAL 437 100 16,099 100

Source: 1990 United States Census

Of the 437 units in the town, 118 (27%) were built in 1939 or earlier, while another 103 units
(24%) were built between 1980 and March 1990. The median year that housing structures
were built was 1964. The older residential structures will require additional maintenance and
some could be uninhabitable.

Tables H-21 shows the number of permits issued in 1996 and 1997.

TABLE H-21
PERMITS ISSUED IN 1996 AND 1997

TOWN OF PROSPERITY

Y roniti -T' Co Average -Cost :

1996 -....

1996 - - -

1997 Singl Family 4 4 $292,000 $73,000

1997 Mvlti-Family 0 0 0 0
Source: 1997 Building Permit Survey, CMCOG

Data for 1996 was not available. In 1997, there were 4 permits issued for single family units
for an average value of $73,000. There were no permits issued for multifamily units in 1997.

Table H-22 gives the owner occupied housing value in the town.

TABLE H-22
OWNER-OCCUPIED HOUSING VALUE

TOWN OF PROSPERITY
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-:OWNER-OCCUPRIED TOWN OF PROSPERITY NEWBERRY COUNTY

HOUSING V.ALUE:: IMMER _ ___ NUJMBER w____

Less than $19,999 11 5 680 11

$20,000 to $29,999 9 4 693 12

$30,000 to $39,999 33 16 855 14

$40,000 to $49,999 35 17 890 15

$50,000 to $59,999 31 15 585 10

$60,000 to $74,999 41 20 930 16

$75,000 to $ 99,999 27 13 783 13

$100,000 to $149,999 15 7 456 8

$150,000 to $299,999 2 1 110 2

$300,000 or more 0 0 10 0.17

TOTAL 204 100 5,992 100

MEDIAN VALUE $54,500 $48,400

Source: 1990 United States Census

The median value of the owner-occupied homes in the town was $54,500 compared to
$48,400 in the county. No house was valued more than $299,999.

Table H-23 gives the gross rent paid for each unit in the town.

TABLE H-23
GROSS RENT PAID PER UNIT

TOWN OF PROSPERITY

:.GROSS RENT: TOWN;OF PROSPERITY NEWB"ERRY COUNTY
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NUMBER- NUMER

Less thanr$100 5 6 163 7

$100 to $199 20 25 .563 24

$200 to $299 30 38 610 26

$300 to $399 16 20 570 24

$400 to $499 7 9 307 13

$500 to $599 2 3 89. 4

$600 to $699 0 0 38 2

$700 or more 0 0 0 0

TOTAL RENTED UNT 80 100 2,340 100

NO CASH 1ENT 15 430

MEDIAN GROSS RENT $247 $276

Source: 1990 United States Census

The median gross rent was $247 compared to $276 for the county. The highest rent was
between $500 and $599.

2. Needs and Goals

Building codes must be adopted to insure that new construction meets minimum standards. A
systematic housing code enforcement program is needed to insure that existing substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufalctured housing. The pre-1975 mobile
homes may need special attention

Goal for the Town of Psperi. The Housing Element goals for the Town of Prosperity are:

a To participate in the creation of a consolidated Building Permitting and Inspection

0
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Department with the rest of the county, and
To continue enforcement of zoning regulations to ensure protection of residential
development from incompatible uses.

3. Implementation Strategy with Time Frames

Implementation stregies and time frames for achieving the housing element goals are included
in Chapter Eight of this Comprehensive Plan.

E. TOWN OF SILVERSTREET

1. Inventory

According to the 1990 Census, there were 97 housing units in the town of Silverstreet Table
H-24 shows that of the 97 housing units, 71 were single family detached units, and 26 were

classified as Mobile Home/Other.

TABLE H--24
NUMBER OF HOUSING UNITS BY TYPE

TOWN OF SILVERSTREET

HOUSING -TW OFNE.W-BERRY CONTYf;ý-ý
SLLVERSTREET.. Vi

1 Unit, detached 71 73 10,302 71

I Unit, attached 0 0 123 1

2 to 4 Units 0 0 563 4

5 to 9 Units 0 0 221 2

10 or more Units 0 0 199 1

Mobile Home/Other 26 27 3,047 21

TOTAL 97 100 14,455 100

Source: 1990 United States Census

Table H--25 shows the occupancy rates of the housing units in the town.
TABLE H-25

OCCUPANCY OF HOUSING UNITS
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TOWN OF SILVERSTREET

SELECTED_:. . N..W.F.
________________ SILVERSTREET- ____

CHARCTEISTIS 180 190 CTUA~ 180 190 CTUAL
L LC ~ E *> CAGE'

Vacant Housing Units 2 31 +29 860 2,141 +1,281

Occupied Mobile Homes 11 14 +3 1,140 2,814 +1,674

Owner-occupied Units 58 61 +3 8,322 9,376 1,054

Renter Occpied Units 12 5 -7 2,579 2,938 +359

Source: 1980 and 1990 United States Census

The number of vacant housing units increased from two in 1980 to 31 in 1990. The number of
occupied mobile homes and owner occupied units also increased. The only decrease was in
renter occupied units which declined by 7.

Table H-26 shows the availability of complete plumbing facilities and telephones in the housing
units in the town.

Revised 09/08/98 294



TABLE H-26
HOUSING UNITS WITH AND WITHOUT

COMPLETE PLUMBING FACILITIES AND TELEPHONES
TOWN OF SILVERSTREET

E TO I RRY-:C6UN'TY.• " :•'.. " -z :' ..... N. • " ':' i• "• i.--

1 -'DATA• N.ERý _._"___-_-__,

Housing with Complete 92 95 14,209 98
Plumbing

Housing without Complete 5 5 246 2
Plumbing ......

Owner-occupied with 59 97 8737 93
Telephone

Owner-occupied without 2 3 639 .7_
Telephone

Renter-occupied with 3 60 2,084 71
Telephone

Renter-occupied without 2 40 854 29
Telephone

Source: 1990 United States Census

According to Table H-26, there were only 5 housing units without complete plumbing, 2 owner
occupied units without a telephone, and 2 renter occupied units without a telephone.

Table H-27 shows the age of the structures in the town.
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TABLE H-27
AGE OF STRUCTURES

TOWN OF SILVERSTREET

STR~rEEBU~T.......TWNOF NEWBERRY -COUNTY.

.YEARJ• NUMBER :, % NEJI+;BE.:.,__ -.-_

1980 to March 1990 25 26 4,912 31

1970 to 1979 17 18 34382 21

1960 to 1969 6 6 2,002 12

1950 to 1959 9 9 1,624 10

1940 to 1949 9 9 1,285 8

1939 or earlier 31 32 2,894 18

TOTAL 97 100 16,099 100

Source: 1990 United States Census

According to Table H-27, of the 97 structures in the town, 31 were built in 1939 or earlier.
Another 25 structures were built between 1980 and March 1990.The median year that housing
structures were built was 1959. The older structures will need additional attention to
maintenance and some may be uninhabitable.

0

Table H-28 shows the owner occupied housing values in the town.

0
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TABLE H-28
OWNER OCCUPIED HOUSING VALUES

TOWN OF SILVERSTREET

OWNEROCCUPIE -TW1OF . ~ NEWERRY.O~I

Less sthan $19,999 0 0 680 11

$20,000 to $29,999 0 0 693 12

$30,000 to $39,999 3 13 855 14

$40,000 to $49,999 4 17 890 15

$50,000 to $59,999 2 8 585 10

$60,000 to $69,999 6 25 930 16

$75,000 to $99,999 5 21 783 13

$100,000 to $149,999 2 8 456 8

$150,000 to $299,999 2 8 110 2

$300,000 or more 0 0 10 0.17

TOTAL 24 100 5,992 100

MEDIAN VALUE $67,500 $48.400

Source:1990 United States Census

The median value of owner-occupied units in the town was $67,500 compared to $48,400 in
the county. There was no home valued more that $299,999.

According to the 1990 Census, there were only 5 units rented in 1990. All five were rented for
less than $100 each, with a median rent of $99.

2. Needs and Goals

Building codes must be adopted to insure that new construction meets minimum standards. A
systematic housing code enforcement program is needed to insure that existing substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
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properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufactured housing. The pre-1975 mobile
homes may need special attention. Goal for the Town of Silverstet The Housing Element
goal for the Town of Silverstreet is to participate in the creation of a consolidated Building
Permitting and Inspection Department with the rest of the county.

3. Implementation Strategy with Time Frames.

Implementation strategies and time frames for achieving the housing element goal are included in
Chapter Eight of this Comprehensive Plan.

F. TOWN OF WHITMnR

1. Inventory

According to the 1990 Census, them were 840 housing units in the Town of Whitmire. Table
H-29 shows that of the 840 units, 689 were single family detached dwellings. The category
wvith the next highest number was Mobile Home/Other, which had 75 units.

TABLE H-29
HOUSING UNIT BY TYPE

TOWN OF WVVITN=m

--HoTJSL1ýG " T WNOF, NHMR NWERRY CUT

7 TP~~.. KUBR A4~> ~ -NUINMIE
1 Unit, detached 689 82 10,302 71

I Unit, attached 11 1 123 1

2 to 4 Units 32 4 563 4

5 to 9 Units 27 3 221 2

10 or more Units 6 1 199 1

Mobile Home/ Other 75 9 3,047 21

TOTAL 840 100 14,455 100

Source: 1990 United States Census

Table H-30 gives the occupancy rates of the housing units in the town as compared to those in
the county.
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TABLE H-30
OCCUPANCY OF HOUSING UNITS

TOWN OF WVITMIRE

-t~,-' J~ -T- om'

m£URACTERISTC 1 8 Q:-0cc'9. Io

Vacant Housing Units 54 74 +20 860 2,141 +1,281

Occupied.MobileHomes 60 61 +1 1,140 .2,814 +1,674

Owner-occupied Units 649 577. -72 8,322 9,376 +1,054

Renter-occpied Units 161 189 +278 2,579 2,938 +359

Source: 1980 and 1990 United States Census

According to Table H-30, the number of vacant housing units increased by 20 between 1980
and 1990. During the same time period, the number of owner-occupied units decreased by 72
and the number of rental housing units increased by 28.

Table H-31 shows the availability of complete plumbing and telephones in the town
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TABLE H-31
HOUSING UNITS WITH AND WITHOUT

COMPLETE PLUMBING AND TELEPHONES
TOWN OF WHITMIRE

________________ ~2iii _______N MER /a<

Housing with Complete 829 99 14,209 98

Housing without Complete 11 1 246 2
Plumbing ____________

Owner-occupied with 544 94 8,737 93
Telephone

Owner-occupied without 33 6 639 7
Telephone ,

Renter-occupied with 127 67 2,094 71
... Telephone

Renter-occupied without 62 33 854 29
Telephone-

Source: 1990 United States Census

According to Table H-3 1, there were only 11 housing units without complete plumbing.
However, there were 33 owner occupied units and 62 renter occupied units without a
telephone.

Table H-32 shows the age of the stuctures in the town.

Revised 09/08/98 290



TABLE H-32
AGE OF STRUCTURES
TOWN OF WBT MORE

STUC;T-URES BIL OW F:[vUE {E ERR

YE R.NU{M EBERC ~A -I NIT_____ ______07

1980 TO March 1990 1 62 7 4,912 31

1970 to 1979 83 8 3,382 21

1960 to 1969 63 8 2,002 12

1950 to 1959 109 13 1,624 10

1940 to 1949 155 18 1,285 8

1939 or earlier 368 44 2,894 18

TOTAL 840 100 16,099 100

Source: 1990 United States Census

According to Table H-32, 44% of the structures in the town were built in or before 1939. Only
62 structures were built between 1980 and March 1990. The median year that housing
structures were built was 1943.

Table H-33 gives the owner-occupied housing value in the town.
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TABLE H-33
OWNER-OCCUPIED HOME VALUE

TOWN OF WIUTMIRE

4T~OSNVLJ NjNwBER ý- F

Less tan $19,999 207 43 680 11

$20,000 to $29,999 100 21 693 12

$30,000 to $39,999 75 15 855 14

$40,000 to $49,999 40 8 890 15

$50,000 to $59,999 28 6 585 10

$60,000 to $74,999 22 5 930 16

$75,000 to $99,999 11 2 783 13

$100,000 to $149,999 4 1 456 8

$150,000 to$299,999 0 0 . 110 2

$300,000 or more 0 0 10 0.17

TOTAL 487 100 5,992 100

MEDIAN VALUE $22,800 $48,400

Source: 1990 United States Census

The median value of the owner-occupied homes in the town was $22,800, compared to
$48,400 in the county. Of the 487 homes, 207 (43%) were valued less than $19,999, and
only 4 (1%) were valued more than $100,000.
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Table H-34 gives the gross rent paid for each unit in the town.

TABLE H-34
GROSS RENT PAID PER UNIT

TOWN OF WBI[MIRE

GROSSRENT OWJNOFWHITMIRE ýNWBRW OUT

Less tan $100 8 5 163 7

$100 to $199 35 22 563 24

$200 to $299 71 44 610 26

$300 to $399 34 21 570 24

$400 to $499 11 7 307 13

$500 to 599 2 1 89 4

$600 to $699 0 0 38 2

$700 or more 0 0 0 0

TOTAL RENTED UNITS 161 100 2,340 100

NO CASH RENT 24 430

MIDIAN GROSS RENT $252 $276

Source: 1990 United States Census

The median gross rent paid in the town was $252, compared to $276 paid in the county. No
units received more than $600 for rent.

2. Needs and Goals
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Building codes must be adopted to insure that new construction meets minimum standards. A
systematic housing code enforcement program is needed to insure that existing substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufactured housing. The pre-1975 mobile
homes may need special attention.
Goal for the Town of Whiinr: The Housing Element goals for the Town of Whitmire are:

To participate in the creation of a consolidated. Building Permitting and Inspection
Department with the rest of the counly, and
To develop land use controls to establish guidelines for the placement and of residential
structures.

3. Implementation Strategy with Time Frames

Implementation strategies and time frames for achieving the housing element goals are included
in Chapter Eight of this Comprehensive Plan.

G. TOWN OF LITTLE MOUNTAIN

I. Inventory

According to the 1990 Census, there were 116 residential structures in the Town of Little
Mountain.

TABLE H-35
HOUSING STRUCTURES BY TYPE

TOWN OF LITTLE MOUNTAIN

I Unitý.detached 78 _.67 10,302 71

I Unit• attached . 0 0 123 1

2 to 4 Units I 1 563 4
5 to 9 units 19 16 221 2
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10 or more Units 5 4 199 1

Mobile Home/ Other 13 11 3,047 21

TOTAL 116 100 14,455 100

Source: 1990 United States Census

Table H-35 shows that of the 116 residential structures, 78 were single family residential.

Table H-36 gives the occupancy status of the housing units in the town.

TABLE H-36
OCCUPANCY OF HOUSING UNITS

TOWN OF LITrLE MOUNTAIN

.0EL~fD p...TW]JOFLf]TIT-LRB-ý,.ý.ý.I ý-N11W-BERRY, COUTY

C1AR'ACTERInS 18 19f~AIA~18~~,9,ATA
--C- NGE,--• i•!• i'i-HA GE--

Vacant Housing Units 18 14 .4 860 2,141 +1,281

Occupied Mobile Homes 11 9 -2 1,140 2,148 +1,674

Owner-occupied Units 62 67 +5 8,322 9,376 +1,054

Renter-occupied Units 33 35 +2 2,579 2,938 +359

Source: 1980 and 1990 United States Census

The number of vacant housing units decreased by four and the number of occupied mobile
homes decreased by two. During the same period, the number of owner-occupied units
increased by 5 and the number of renter-occupied units increased by two.

Table H-37 shows the number ofunits with and without complete plumbing and telephones.
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TABLE H-37
HOUSING UNITS WITH AND WITHOUT PLUMBING AND TELEPHONES

TOWN OF LITTLE MOUNTAIN

Housing with Complete 116 100 14,209 98
Plmbing

Housing without Complete 0 0 246 2
Pumbng

Owner-occupied with 67 100 8,737 93
Telephone

Owner-occupied without 0 0 639 7
Telephone

Renter-occupied with 31 89 2,084 71
Telephone .....

Renter-occupied without 4 11 854 29
Telephone

Source: 1990 United States Census

There were no units without complete plumbing, and there were no owner-occupied units
without a telephone. However, there were 4 renter occupied units without a telephone.
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Table H-38 shows the age of the structures in the town.

TABLE H-38
AGE OF STRUCTURES

TOWN OF LITTLE MOUNTAIN

STR•JCTU ES BUILT ,: TOWN OF. 'IoLE : NE

1980 TO March 1990 24 21 4,912 31

1970 to 1979 40 34 3,382 21

1960 to 1969 26 22 2,002 12

1950 to 1959 9 8 1,624 10

1940to 1949 2 2 1,285 8

1939 or earlier 15 13 2,894 18

TOTAL 116 100 16,099 100

Source: 1990 United States Census

Of the 116 structures, 90 were built in or after 1960. Only 15 were built in or before 1939.
The median year that housing structures were built was 1972.

Table H-39 gives the owner-occupied housing value in the town.
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TABLE H-39
OWNER-OCCUPIED HOUSING VALUE

TOWN OF LrITLE MOUNTAIN

.-,.-.:.Eý:F-' _____________-.1

-~HOUSING VALU' ' UB UMtBER- -`

Less than $19,999 4 7 680 11

$20,000 to $29,999 0 0 693 12

$30,000 to $39,999 6 11 855 14

$40,000 to $49,999 8 15. 890 15

$50,000 to $59,999 4 7 585 10

$60,000 to $74,999 14 26 930 16

$75,000 to $99,999 9 17 . 783 13

$100,000 to $149,999 7 13 456 8

$150,000 to $299,999 2 4 110 2

$300,000 or more 0 0 10 0.17

TOTAL 54 100 5,992 100
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MEDIAN VALUE $65,400 I $48,400

Source: 1990 United States Census

The median value of the owner-occupied homes in the town was $65,400 compared to
$48,400 in the county. There were no homes valued at $300,00 or more.

Table H-40 gives the gross rent paid for each unit in the town.

TABLE H-40
GROSS RENT PAID PER UNIT

TOWN OF LITTLE MOUNTAIN

-- q BE -C

-.,-, GROSS RENT.OWF..L L ,,- • gW N BERRY C-1TOT-••Y

Less tan $100 0 0 163 7

$100 to $199 2 7 563 24

$200 to $299 2 7 .610 27

$300 to $399 7 24 570 24

$400 to $499 14 48 307 13

$500 to $599 4 14 89 4

$600 to $699 0 0 38 2

$700 or more 0 0 0 0

TOTAL RENTED UNITS 29 100 2,340 100
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NO CASH RENT 6 430

MEDIAN GROSS RENT $444 $276

Source: 1990 United States Census

The median gross rent paid in the town was $444, compared to $276 in the county. No unit
cost more than $599.

2. Needs and Goals

Building codes must be adopted to insure that new construction meets minimum standards. A
systemaic housing code enforcement program is needed to insure that existing substandard
units are either brought up to codes standards or demolished. The code enforcement would
prevent existing standard housing units from deteriorating to the substandard conditions beyond
repair. Enforcement would also ensure that new construction and renovations are done
properly to reduce the potential for future substandard units. A code enforcement program is
needed for both traditional housing units and manufactured housing. The pre- 1975 mobile
homes may need special attention.

Goal frx the Town-of Little Mountr The Housing Element goal for the Town of Little
Mountain is to participate in the creation of a consolidated Building Permitting and Inspection
Department with the rest of the county.

3. Implementation Strategy and Time Frame

Implementation strategies and time frames for acieving the housing element goals are included
in Chapter Eight of this Comprehensive Plan.

H. CITY OF NEWBERRY

1. Inventory

According to the 1990 Census, there were 4,206 residential structures in the City of Newberry.
Table H-41 shows that of the 4,206 structures, 2,988 were single-family residential units. In
addition, there were 775 structures with two or more residential units and there were 398 units
classified as mobile home/other.

TABLE H-41
HOUSING UNIT BY TYPE

CITY OF NEWBERRY
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HOUSING CITY OF NEWBERRY . NEWBERRY.
COUNTY..

TYPE ~NUMBE-R - NME._

1 Unit, detached 2,988 71 10,302 71

I Unit, attached 45 1 123 1

2 to 4 Units 454 11 563 4

5 to 9 Units 136 3 221 2

10 ormore Units 185 4 199 1

Mobile Homel Other 398 9 3,047 21

TOTAL 4,206 100 14,455 100

Source: 1990 United States Census

Table H-42 gives the occupancy rates of the housing units in the town as compared to those in
the county.

TABLE H.42
OCCUPANCY OF HOUSING UNITS

CITY OF NEWBERRY

~S~LE(~DCiTY OF --W-.R;-NEWBERRY CONTY

C RkC flCST ACTUAL "f-198 --5ý1-AT~
- . ~ CANG . ___CHANGE!

Vacant Housing Units 207 261 +54 860 2,141 +1,281

Occupied Mobile Homes 79 229 +150 1,140 2,148 +1,674

Owner-occupied Units 2467 2,431 -36 322. 9,376 +1 054

Renter-occupied Units 1,277 1,514 +237 2,579 2,938 +359

Source: 1980 and 1990 United States Census
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The number of vacant housing units increased by 54 between 1980 and 1990. Additionally, the
number of mobile homes increased by 150 and the number of renter-occupied units increased
by 237. The only category that showed a decrease was owner-occupied units, which declined

by 36.

Table H-43 shows the availability of complete plumbing and telephones in the housing units in
the town.

TABLE H-43
HOUSING UNITS WITH AND WITHOUT PLUMBING AND TELEPHONES

CITY OF NEWBERRY

~ CY O NWBERYNEWBERY COUNTY:

Housing with Complete 4,174 99 14,209 98

Housing without Complete 32 1 246 2

Owner-occupied with 2,296 94 8,737 93
Telephone I
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Owner-occupied without 135 6 639 7.
Telephone .

Renter-occupied with 1,005 66 2,084 71
Telephone

Renter-occupied without 509 34 854 29
Telephone

Source: 1990 United States Census

Only 32 of the housing units in the city did not have complete plumbing. However, there were
135 owner-occupied units and 509 renter-occupied units without a telephone.

Table H-44 shows the age of the structures in the city.

TABLE H-44
AGE OF STRUCTURES
CITY OF NEWBERRY

STRUCURESBUIL - $CITcY-OF EWBERRyu NEWBRYCUT

1980 TO March 1990 747 18 4,912 31

1970 to 1979 798 19 3,382 21

1960 to 1969 612 15 2,002 12

1950 to 1959 474 11 1,624 10
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1940 to 1949 409 10 1,285 8

1939 or earlier 1,166 28 2,894 18

TOTAL 1 4,206 100 16,099 1 100

Source: 1990 United States Census

Of the 4,206 structures, 1,166 (28%) were built in or before 1939. This accounts for almost

half of the structres in Newberry County in this category. The median year that housing
structures were built was 1961.

Table H-45 shows the number of units built per year since 1990.

TABLE H45
NEW RESIDENTIAL UNITS CONSTRUCTED

CITY OF NEWBERRY

_______ NITS -~ OA AU VRG ALUIP

1990 8 $468,000 $58,500
1991 4 $354,057 $88,514
1992 3 $238,000 $79,333
1993 9 $458,370 $50,930
1994 49 $2,144,261 $43,760
1995 34 $744,995 $21,912
1996 24 1$515,059 1$21,461
Total 131 1$4,922,742 $37,578
Source: City of Newbeny

According to Table H, while the number of units has increased over the last three years, the
average cost per unit has declined.

Table H-46 gives the owner-occupied housing value in the city.

TABLE H-46
OWNrER-OCCUPIED HOUSING VALUE

CITY OF NEWBERRY

LessR- CCUPn :9 CT O W E NEWBERRY COUNTY

HOUSING VALUE:: -;NUMRER-- ER___

Less than $19,999 205 1068 0
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$20,000 to $29,999 289 14 693 12

$30,000 to $39,999 309 14 855 14

$40,000 to $49,999 384 18 890 15

$50,000 to $59,999 222 10 585 10

$60,000 to $74,999 283 13 930 16

$75,000 to $99,999 256 12 783 13

$100,000 to $149,999 163 8 456 8

$150,00.0to $299,999 23 1 110 2

$300,000 or more 0 0 10 0.17

TOTAL 2,134 100 5,992 100

MEDIAN VALUE $46,400 $48,400

Source: 1990 United States Census

The median value of the owner-occupied homes in the city was $46,400, compared to
$48,400 in the county. There were no homes valued at $300,000 or more.

Table H-47 gives the gross rent for each unit in the city.

TABLE H-47
GROSS RENT PAID PER UNIT

CITY OF NEWBERRY

"GROSS REN NW C Y COUNTY,7

__________`4____ER

Less than $10010816
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$100 to $199 395 28 563 24

$200 to $299 273 19 610 26

$300 to $399 382 27 570 24

$400 to_$499 163 12 307 13

$500 to $599 58 4 89 4

$600 to $699 25 2 38 2

$700 or more 0 0 0 0

TOTAL RENTED UNITS 1,404 100 2,340 100

NO CASH RENT 106 430

MEDIAN GROSS RENT $278 $276

Source: 1990 United States Census

The median gross rent paid in the city was $278 compared to $276 in the county.
rent pad in the city and the county was in the $600-699 range.

The highest

2. Needs and Goals

The City should continue the enforcement of housing codes to ensure that new construction and
renovations are done properly to reduce the potential for ftgure substandard units. Code
enforcement would help ensure that existing substandard units are either brought up to codes
standards or demolished, and help prevent existing standard housing units from deteriorating to
the substandard conditions beyond repair.

The city should also continme the enforcement of zoning and land development regulations to
ensure the orderly and efficient development of residential property.

Goal for the City of Now&e= The Housing Element goals for the City of Newbeny are:

To participate in the creation of a consolidated Building Permitting and Inspection
Department with the rest of the county, and

* To continue enforcement of zoning and land development regulations.
* Encourage the development of more middle and upper-level income homes to serve the

needs of the white collar market resulting from continued industrial development.

3. Implementation Strategy with Time Frames
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Implementation strategies and time firmes for achieving the housing element goals are included
in Chapter Eight of this Comprehensive Plan.
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CHAPTERVII

LAND USE ELEMENT

The land use element of the Comprehensive Plan presents a discussion of existing and future
land uses in selected portions of Newberry County, as well as all of the municipalities in the county.

A. Newberry County

1 Existing Conditions

The study of the existing land use conditions for Newberry County was limited to the areas
around the municipalities, the lake shores of Lake Greenwood and Lake Murray, the US 76 conridor
between the Town of Little Mountain and the City of Newbeny, and portions of SC 773, 219, 34 and
121. Within this area there is a mixture of rural and urban land uses, including agricultual, residential,
commercial, industrial, public and semi-public uses, and vacant land. It should be understood that the
unincorporated portions of the county outside of the defined study area may need to have land use
regulations at some point in the fiuture. Currently this area is a mixture of rural land uses, including
agricultural, low-density residentia limited commercial, and limited industrial use.

Residential:-

Existing residential land use in the study area is low to medium density single family
development Most of the medium density development is located along both Lake Murray and
Lake Greenwood, and along the US 76 corridor between the Town of Little Mountain and the
City of Newbery. The remainder of the residential use in the county is characterized by single
family dwelling units on large lots. There are very few nmul-family units in the unincorporatod
areas county. One apartment complex is located just outside of the Town of Whitmire. The
option most selected for affordable housing are manufactured homes. As Chapter Six
discusses, the number of manufactured homes has dramatically increased over the past since
1980. Most are located on individual lots, and more recently in the form of subdivisions. There
are several manufactured home subdivisions along Lake Murray and near the City of
Newben'y.

Unlike a municipality, where there is dense commercial development in a downtown or some
other commercial district, Newberry County's commercial development is much less dense. In
most cases, the commercial development is limited to stores located at the intersection of major
roads. The greatest concentration of commercial development is located along the 1-26
interchanges, most notably at the SC 773, 34 and 121 interchanges. The typical commercial
developments at these interchanges are vehicle oriented; i.e. gas stations and truck stops. The
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commercial development at the interchanges primarily serve those traveling along 1-26. This
contrasts with the commercial development in the remainder of the county which serves the
local residents in the area around the commercial establishment For example, the small
convenience stores located near Lake Murray primarily serve those who live along the lake.

Industrial Land Use:

The map in Chapter Two shows the current industrial sites and potential industrial sites in the
county. Most of these sites are located along US 76 between the Town of Little Mountain and
the City of Newberry. Several sites are also located along SC 121 near the City of Newberry
The only industrial park in the county is located at the SC 219 interchange of 1-26.

Mublic and Semi-public

The public and semi-public uses in the study area include churches, schools, and other
community facilities such as water towers, county buildings, and recycling centers. Most of
these land uses generally are compatible with the adjacent land uses, creating a minimum of
disruption. The only exception would be the Newberny County "green boxes" used for the
collection of solid waste. Many times, the boxes will be overfilled, causing trash to spill-out onto
the ground. This system of trash collection should be replaced with one that allows for close
monitoring of the collection site.

While there is scattered agricultural use in the study area, most of the prime agricultural land is
located outside of the study area. According to the County Assessor, as of August 25, 1998,
the following property owners own 500 or more acres of land classified as agriculture by the
county-

David Sease
TCA International
John Hancock Mutu
Champion lnterational
Fraizier Riley
Eliza Parr
Union Camp Corp.
Holloway Family
David Waldrop
B.M. Blease
Richard Doran
Robert C. Lake II
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Shell W. Suber, Jr.
Carlisle Ned. Inc.
Catawba Newsprint
Adam R. Mayer
Alan N. Crosson

Vacant Land

There are a number of large tracts of vacant land in the study area, as well as scattered vacant
platted lots. Most of the vacant platted lots are located along the lake shores since this is were
most of the neighborhood subdivisions have occurred.

Land Development Constraints

Generally the two biggest constraints to land development are natural features and
infrastructures. The study area is cris-crossed with streams and rivers, so there will be areas
where topography and floodplain characteristics will constrain development (Please see
Chapter H- for a detailed discussion of the watersheds in the County).

An even greater constraint however is the infrastucture, primarily the availability of sewer and
water, and the access to roads. (Please see Chapter V for a discussion of the infrastructure in
the County).

Sewer: The availability of sanitary sewer is greatly limited in the study area. This is
likely to have an impact on industrial development in the study area, particularly along
the interchanges. For residential development; there is the option of using septic tanks,
but this requires larger lots, resulting in low density development
Water; Water service is much more readily available in the study area, but there is the
concern dhat the existing lines are not large enough to handle industrial demands. This is
a particular concem along the interchanges where large industry is likely to locate.
Roads: The study area is well served with a network of local, collector and arterial
roads. However, as the large tracts are developed, additional roads will be needed to
serve the currently undeveloped areas.

In order to ensure the all new land developments for all types of land uses meet minimum
standards for street width, design and construction as well as storm drainage and site design. It
would be desirable for the Planning Commission to prepare and the County Council to update
the land development regulations.

2. Needs and Goals
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The Future Land Use Map is a guide for land use development in the county. It also is a guide
which should be used by the Planning Commission and County Council when they are
evaluating any proposed changes in the zoning ordinance or zoning distict map. To protect the
existing development within the study area, and to ensure orderly development in the fluture, the
Planning Commission should prepare and the County Council adopt a zoning ordinance and
land development regulations. The land development regulations should apply to the entire
unincorporated area of the county. The zoning ordinance can be written to only apply to certain
areas of the county, but at least the following areas should be included:

* US 76 corridor from the Newbery/Lexington line to north of the City of Newberry;
• The areas sunrounding the City of Newberry, and the Towns of Little Mountain1

Prosperity and Silverstreet;
* SC 121 from the City of Newberry to the Town of Silverstreet;
* the interchanges along 1-26;
• Property within 500 feet of the shores of Lake Murray and Lake Greenwood;
* All collector roads leading to Lake Murray.

The Land Use Map addresses the following needs and goals.

* The residential characteristic along the lake shores should be preserved;
* Major intersections should be identified for commercial development;
* The interchanges along 1-26 should be reserved for commercial and industrial

development;
The US 76 corridor as well as the collector road leading to Lake Murray and Lake
Greenwood should be protected.;
The areas around the City of Newben'y, and the Towns of Silverstreet, Prosperity and
Little Mountain should be predominately residential; and
An inventory of all pre- 1976 mobile homes in the town should be made and

requirements for their removal or demolition be incorporated into the Zoning
Ordinance.

Since four municipalities are included in the proposed area for zoning, they would also need to
adopt, or in the cases of the City of Newberry and the Town of Prosperity, re-adopt a zoning
ordinance. To facilitate efficiency in implementing the Comprehensive Plan, and to eliminate
redundance in staffing, the County and all affected munricipalities should develop a joint planning
department.

3. Implementation Strategies

Implementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.
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B. Town of Peak

1. Existing Conditions

The dominate land use in the town is single family residential, some on very large lots. Other
uses in the town include commercial, public and semi-public, recreational and vacant There
were no industrial or agricultural uses located in the town.

R-esidentia

Most of the residential property in the town is single family residential There are very few
mobile homes, and no multifamily dwellings.

Commercial

The few commercial establishments are located on River Street across from the railroad tracks.
This was the commercial center when the train stopped at the town. The uses now primarily
serve the residents in the town.

Public and SemiubliMc

Public and semi-public uses include churches, a recreation center and government facilities.

Vacant

There are several vacant lots in the town. Most are large lots on the western side of the town,
but there are some platted lots along the river. Some along the river may be constrained by
flooding,

2. Needs and Goals

Currently the town does not have a zoning ordinance or subdivision regulations, so there is not
a need to meet the May, 3, 1999 deadline set by the State Planning Enabling Legislation. Nor is
the town experiencing development pressures that require immediate adoption of land use
controls. As these pressures grow, however, the Town should work with the County and the
other municipalities in the creation of a joint planning department to assist the town in the future
needs. B
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3. Implementation Strategies

Implementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

C. Town of Pornaria

1. Existing Conditions

Thne dominate Land use in the town is single family residential, some on very large lots. Other
uses in the town include commercial, public and semi-public, recreational and vacant. There
were no industrial or agricultural uses located in the town.

Residntia

As was mentioned, most of the residential use is characterized as single family residential While
almost all of the residential lots in the town are larger than most lots in a typical neighborhood,
there is still a wide range of lot sizes in the town. There were no multi-family residences in the
town, however, there are a couple of lots with more than one mobile home on them.

The commercial development is centered at the intersection of Main Street with Holloway
Street and US 176. This was the traditional commercial area since it was adjacent to the
railroad depot. The commercial uses range from stores to a machine repair shop. The decline of
automobile traffic due to 1-26, and the discontinuation of the train stop in the town have
severely hurt the commercial development in the town.

There is one commercial establishment at the intersection of US 176 and SC 773 which does
not negatively impact the surrounding property. There is also a commercial establishment on
Rest Street which is surrounded by residential development. It is unclear how the commercial
use impacts the residential uses around it

Industrial

As was stated earlier, there are no industrial uses in the town.

Public and Semi-Public

The public and semi-public uses in the town include a fire station, town hall, and several
churches.
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There are two recreational areas in the town. At the intersection of US 176 and Main Street,
there is a passive park with a picnic table. Additionally, there is a ball field next to a church on
Peak Road.

Vacant

Most of the vacant lots in the town are very large. There are only a few vacant platted lots.
Most of the vacant platted lots are located in the residential area of Holloway Street, Rest
Street and Folk Street.

Land Development Constraints

While there are areas in the town where slope and/or flooding issues may constrain
development, the biggest constraint is the lack of sanitary sewer in the town. The need for
septic tanks requires larger lots for development

2. Needs and Goals

Currently the town does not have a zoning ordinance or subdivision regulations, so there is not
a need to meet the May, 3, 1999 deadline set by the State Planning Enabling Legislation. Nor is
the town experiencing development pressures that require immediate adoption of land use
controls. As these pressures grow, however, the Town should work with the County and the
other municipalities in the creation of a joint planning departnent to assist the town in the future
needs.

3. Implementation Strategies

Inplementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

D. Town of Prosperity

1. Existing Conditions

The Town of Prosperity contains a mixture of urban land uses, including residential,
commercial, industrial, public and semi-public uses, recreational and vacant land.

Residenti
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Most of the land use in the town is residential, predominately single fn-ily. There are two
apartment complexes located in the town. One located at the intersection of Pine and Dominick
Streets and another located on Main Street, south of town. Most of the mobile homes are
located in a mobile home park on Church Street, but there are a couple of lots in the town that
also have mobile homes.

Commercial

Most of the commercial development is located on Main Street near the town square. The uses
in the area include stores, restaurants, and offices, and are typical for a small downtown. There
are only a few commercial establishments beyond the town square area, and they tend to be
more intense uses such as repair garages and gas stations. The commercial establishments
beyond the Main Street area are mixed with residential uses.

Industrial

-I'he only industrial development is located on Church Street near tht. .own lintiLs.

Public and Semi-public

The public and semi-public uses include the town hall/public safety complex, the sewer
treatment facility, and several churches.

Re-cr-ea-tio

There are 3 recreational areas in the town, all are located on US 76. They are a ball field, a
sports park, and a picnic area.

The vacant land in the town is a mixture undeveloped platted lots and large tracts of land. This
mixtur allows for immediate housing construction while still allowing for fit= subdivisions.

Land Development Constraints

There are very few natural constraints on development in the town, and currently, there is
adequate water and sewer service. The biggest constraint is the current development pattern in
the town. Based on the existing land use map and the Town's Zoning Map, much of the area
zoned for commercial use is already developed. There is still vacant land for industrial use along
Church Street however, the remaining portion of the town is zoned residentially. For a
commercial use to locate anywhere but the Main Street area, a rezoning request would have to
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be granted.

2. Needs and Goals

The Future Land Use Map is a guide for land use development in the town It also is a guide
which should be used by the Planning Commission and Town Council whea they are evaluating
any proposed changes in the zoning ordinance or zoning district map.

The Land Use Map addresses the following needs and goals:

0 'The compact character and aesthetic quality of the core commercial area should be
preserved and enhanced.

0 The aesthetic appearance of development along US 76 should be protected through
curb cut, setback and landscaping provisions incorporated in the Zoning Ordinance;

a An inventory of dilapidated vacant houses and other structures should be conducted
and action initiated to insure their demolition if restoration is uneconomical;

* -The Zoniig Ordinace shoulid be revised to reflect the various densities of existing and
future land use and characteristics of use to insure cohesive neighborhoods;

* An inventory of all pre- 1976 mobile homes in the town should be made and
requirements for their removal or demolition be incorporated into the Zoning
Ordinance;
The historic characteristic of McNeary Street should be preserved.

The town currently has a zoning ordinance that does not meet the requirements of the 1994
State Planning Enabling Legislation. As a result, the town must revise the ordinance to conform
with the Comprehensive Plan and the legislation before May 3, 1999. The Town should also
adopt land development regulations to ensure orderly development

Since the town is included in the proposed area for zoning in the county, it should participate in
the joint planning department with the county and the other municipalities to fcilitate efficiency
in implementing the Comprehensive Plan, and to eliminate redundance in saffing.

3. Implementation Strategies

Implementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan

E. Town of Silverstreet

1. Existing Conditions
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Much of the town is rural in nature with either undeveloped land, or land associated with an
agricultural use. The following land uses are also in the town on a limited basis.

Residentia.

All of the residential development is single family, and all are located east of the railroad tracks.
There are a few mobile homes in the town, some located on Havird Street, with the remainder
located on Dewalt Street

Commerci

There is very limited commercial development Two commercial establishments are on SC 34
near the intersection with Abrams Street, and one establishment is at the intersection of SC 34
and SC 49.

There are no industrial uses in the town.

Pblic and semi-public

The public and semi-public uses in the town include a fire station, a rescue squad station, and
several churches. There is also an old school building located on Lake Street

There is one ballfield located on Lake Street next to the old school building.

Vcant

Within the town, there are several vacant large lots, and small lots. There are several small
vacant lots near the Main Street area, as well as several between Deadfall Road and SC 34.
Additionally, most of the town west of the railroad tracks is undeveloped.

Land Development Constraints

The Town receives water from the Newberry County Water and Sewer Authority.
Wastewater, however, is still treated by septic tanks. While the lack of sanitary sewer is not a
constraint on industrial development since industry is more likely to look at sites in the
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unincorporated areas of the county, it does impact on residential development. The other
constraint is the lack of road access to the undeveloped property west of the railroad tracks.
As was mentioned earlier, most of this area of the Town is undeveloped. However, as the
development occurs, roads will need to be added to access the property.

2. Needs and Goals.

Adopt a zoning ordinance and land development regulations to guide any new development that
may occur.

3. Implementation Strategies

Implementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

F. Town of Whitmire

1. Existing Conditions

The Town of Whitmire contains a mixtire of urban land uses, including residential, commercial,
industrial, public and semi-public uses, and vacant land.

Most of the property in the town is residential. Of the residential uses, most are single family,
with some duplexes mixed in, especially along McDonald Street There are two apartment
complexes located on Subertown Road. What is not reflected on the Existing Conditions map,
but is prevalent in the town, is the number of mobile homes located on individual lots.

Commercia

Most of the commercial development is located in the area bounded by Main Street, Railroad
Avenue, Church Street and Gilliam Avenue. Most of the uses are typical for a small downtown,
including stores, offices and restaurants. There are a few commercial establishments along
Church Street, west of the railroad tracks. These tend to be more intensive uses such as gas
stations, automobile repair, and a self-service car wash. However, these uses are also mixed
with residential uses.

The one industrial establishment is the mill located on Cental Ave. As it is depicted on the
existing land use map, the mill also includes the parking lots located on the comer of Central
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Avenue and Park Street

Public and Semi--pubic

These use include town hall, the fire and rescue stations, churches, the high school, the lbrary,
and the ,ommunity center.
Recreational

There is a ballfeld on Union Street across from the high school. There is also a park at the
comer of Church and Glenn Street, as well as some recreational facilities associated with the
community center.

There is very little vacant property in the town. The development of much of the vacant land is
constrained by elevation and floodplain concerns along a tributary of Duncan Creek.

Land Development Constraints

As was mentioned earlier, while there are many undeveloped lots in the town, much of the
vacant property is constrained by flooding and/or slope characteristics.

2. Needs and Goals

The Future Land Use Map is a guide for land use development in the town. It also is a guide
which should be used by the Planning Commission and Town Council when they are evaluating
any proposed changes in the zoning ordinance or zoning district map. To protect the existing
development within the town, and to ensure orderly development in the future, the Planning
Commission should prepare and the Town Council adopted a zoning ordinance and land
development regulations.

The Land Use Map addresses the following needs and goals:

The compact character an aesthetic quality of the core commercial area should be
preserved and enhanced;
The historic characteristics and aesthetic appearance of Church Street from Watson
Street to Gilliam Street should be preserved;
An inventory of dilapidated vacant houses should and other structures should be
conducted and action initiated to insure their demolition if restoration is uneconomical;
The Zoning Ordinance adopted should reflect the various densities of existing and future
land use and characteristics of use to ensure cohesive neighborhoods;
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An inventory of all pre-1976 mobile homes in the town should be made an
requirements for their removal or demolition be incorporated into the Zoning Ordinance

Since the town is included in the proposed area for zoning in the county, it should participate in
the joint planning department with the county and the orher municipalities to facilitate efficiency
in implementing the Comprehensive Plan, and to eliminate redundance in staffing.

3. Implementation Strategies

Implementation straegies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

F. Town of Little Mountain

1. Existing Conditions

The Town of Little Mountain contains a mbi e of urban land uses, including residential,
commercial, industrial, public and semi-public uses, recreational and vacant land.

Residentil

The predominate land use in the town is residential. For the most part, the residential use is low
and medium single family residential. There is an apartment complex at the intersection of
Reunion Drive and Mountain Springs Trail. Additionally, there are several mamnactred homes
in the town.

Commercial

The commercial uses are located south of the railroad tracks along Main Street, Pomaria
Street, South Boundary Street and Depot Street. The uses range from offices to a gas station.
There is also a commercil establishment at the intersection of Main Street and Mountain Drive,
and at the intersection of Main Street and Tabor Road.

Industril

The industrial development, while not manufacturing, is too intense to be considered
commercial. This industrial use is located north of the railroad tracks along Boundary Street and
North Mills Street It is adjacent to both residential uses and the Town's fire station0
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Public and Semi-Public

The public and semi-public uses include Town Hall the fire station, the elementary school, and
several churches.

Recreational

The Town maintains a park located and the intersection of Ranch Drive and Mill Road, across
from the elementaiy school.

VAcant

There are several vacant lots in the town. Much of the vacant land is located north of the
railroad tracks since most of the development to the north has not expanded beyond Pomaria
Street and Church Street.

Land Development Constraints

The Town receives water from the Newberry County Water and Sewer Authority.
Wastewater, however, is still treated by septic tanks. While the lack of sanitary sewer is not a
constraint on industrial development since industry is more 1icely to look at sites in the
unincorporated areas of the county, it does impact on residential development The other
constraint is the lack of road access to the undeveloped property north of the railroad tracks.
As was mentioned earlier, most of this area of the Town is undeveloped. However, as the
development occurs, roads will need to be added to access the property.

2. Needs and Goals

The Future Land Use Map is a guide for land use development in the town. It also is a guide
wiich should be used by the Planning Commission and Town Council when they are evaluating
any proposed changes in the zoning ordinance or zoning district map. To protect the existing
development within the study area, and to ensure orderly development in the future, the
Planning Commission should prepare and the Town Council adopted a zoning ordinance and
land development regulations.

The Land Use Map addresses the following needs and goals;

• The compact character of the core commercial area should be preserved;
The aesthetic appearance of development along Pomaria Street north of the railroad
tracks must be protected through the zoning ordinance;
As market demand dictates, development of high quality low density and medium
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density residential uses in the town should be encouraged;
An inventory of dilapidated vacant housing and other structures should be conducted
and action initiated to insure their demolition if restoration is uneconomical;
The zoning ordinance should be written to reflect various densities of existing and fixture
land use and characteristics of use to insure cohesive neighborhoods;
An inventory of all pre,-1976 mobile homes in the town should be made a requirements
for their removal or demolition be incorporated into the zoning ordinance;

Since the town is included in the proposed area for zoning in the county, it should participate in
the joint planning department with the county and the other municipalities to facilitate efficiency
in implementing the Comprehensive Plan, and to eliminate redundance in staffing.

3. Implementation Strategies and time frame

Implemenation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

H. City of Newberry

I1. Existing Conditions

The City of Newberry has continued to be a predominantly residential city with
commercial and some industrial uses interspersed throughout

Residential

For the most part residential usage is low to medium density, though there does exist high
density as well. The majority of the low-density residential use is within close proximity to the
city's center, as well as a small area on S.C. Hwy. 219 near the high school. High-density
residential use is situated in the northwestern area from College street to the 121 By-Pass, and
in the southeastern portion of the city, south of the railroad. Medium-density use is interspersed
throughout There does exists more room for residential expansion, so this should not be a
problem in the foreseeable future.

Commerial

Commercial areas, including the core, general, and neighborhood uses, are for the most
part located along important roadways in the City of Newberry. General commercial or strip
commercial exists along Wilson Road up to Main Street and beyond. The core commercial
area, commonly referred to as the central business district, is located in the downtown area of
the city, and is bounded by the railroad to the west, Harrington/Martin Street to the north,
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Boundary Street to the south and Calhoun Street to the east. The Core Commercial area is the
location for a recently adopted Master Plan for downtown redevelopment. The master plan
identified streetscaping improvements, and land use redevelopment in the downtown area.
Neighborhood and general commercial areas are situated throughout the city, with
neighborhood commercial usage constituting the smallest percentage.

Office use, that which includes buildings or rooms for conducting the affairs of a
business, profession, service, industry or govemrnment, does not constitute a great
percentage of the overall land usage of the city, and is interspersed throughout The Office
Commercial zoning district is located on three areas of the Zoning Map: at the intersection of
Harper and Hunt Streets; at the intersection of Evans Street and Medical Park Drive, and along
Wise Street near Wilson Road.

Industri

Industrial use comprises a small percentage of land use within the city limits, though there is a
greater amount sitvuted along the fringes of the city. In terms of zoning, basic and limited
industrial uses are zoned within areas south of the city's center.

Public and Semi-public

As with office use, public use, including nonprofit, religious or public uses such as a
church, school, hospital or government building, does not provide a great percentage of land-

usage
for the
city.
Again
these

/ uses
are
situated
through
out
Newbe
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g the
City
Hall on
College
Street,
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Newbe
rry
College
near
the
intersec
tion of
Fair
and
College
Street,
and the
Newbe
try
County
Vocati
onal
School,
located
on S.C.
Hwy.
219
near
the high
school.

There are several parks in the City. Please see Chapters IMl and VI for a detailed discussion of
the recreational facilities in the City.

Land Development Constraints

Assuming that vacant land can be purchased at a reasonable price when a market for additional
land development ocacus, topography and flooding of the land wil be the primary constraints on
land development These constraints are of particular concern along Scott's Creek and Scott's
Creek Tributary. To address these concerns, the recently approved master plan for the City
identified the land adjacent to Scott's Creek for recreational uses.

Public water and sewer are available or can be extended to serve the vacant tracts of land in all
sectors of the City. Therefore, the availability of utilities is not considered a constraint to
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development.

In order to ensure the all new land developments for all types of land uses meet minimum
standards for street width, design and construction as well as storm drainage and site design, it
would be desirable for the Planning Commission to prepare and the City Council to update the
land development regulations prior to May 3, 1999.

2. Needs and Goals

The Future Land Use Map is a guide for land use development in the town. It also is a guide
which should be used by the Planning Commission and City Council when they are evaluating
any proposed changes in the zoning ordinance or zoning district map..

The Land Use Map addresses the following needs and goals:

The compact character and aesthetic quality of the core commercial area should
,;ontinue to be preserved and enhanced;
The aesthetic appearance of development along US 76 should be enhanced through
curb cut, setback signage and landscaping provisions incorporated in the Zoning
Ordinance;
An inventory of dilapidated vacant houses and other structures should be conducted
and action initiated to insure their demolition if restoration is uneconomical;
The Zoning Ordinance should be revised to reflect the various densities of existing and
fiture land use and charceristics of use to insure cohesive neighborhoods;
An inventory of all pre- 1976 mobile homes in the town should be made and
requirements for their removal or demolition be incorporated into the Zoning
Ordinance;
The historic characteristics of the historic districts identified in the Cultural Resources
element should be protected;
As market demand dictates, development of high quality low density and medium
density residential uses in the city should be encouraged;
Implement the Master Plan for downtown redevelopment as adopted by the city.

The city currently has a zoning ordinance that does not meet the requirements of the 1994 State
Planning Enabling Legislation. As a result, the city must revise the ordinance to conform with the
Comprehensive Plan and the legislation before May 3, 1999. The zoning ordinance should
incorporate, as desired by the city, planned development districts, overlay districts, and any
other technique allowed in the 1994 State Planning Enabling Legislation to accommodate
innovative design, as well as to accommodate special needs of existing development The city
should also revise the land development regulations to ensure orderly development
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0
Since the city is included in the proposed area for zoning in the county, it should participate in
the joint planning departm~ent with the county and the other municipalities to facilitate efficiency
in implementing the Comprehensive Plan, and to eliminate redundance in stafa g.

3. Implementation Strategies and time frames

Implementation strategies and time frames for achieving the land use element goals are included
in Chapter Eight of this Comprehensive Plan.

EXISTING LAND USE TOWN OF PEAK 0
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EXMSTING LAND USE TOWN OF SILVERSTREET
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EXISTING LAND USE TOWN OF WHITMIRE

0
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EXISTING LAND USE CITY OF NEWBERRY
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EXISTING LAND USE LAKE GREENWOOD ARFA
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EXISTING LAND USE LAKE MURRAY AREA
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EXISTING LAM) USE REMAINDERK

0
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FuIURE LAND USE TOWN OF PEAK
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FUTURE LAND USE TOWN OF SILVERSTREET
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0

FUTUERE LAND USE TOWN OF WHITMIRE

0
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FUTURE LAND USE CITY OF NEWBERRY
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FUTURE LAND USE LAKE GREENWOOD AREA

Revised 10/08/98 336



FU I LAND USE LAKE MURRAY AREA
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FUTURE LAND USE REMAINDER
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CHAPTER VIII
IMPLEMENTATION STRATEGIES

The Newbenry County Comprehensive Plan is written to include not only the county, but the
City of Newberry and the Towns of Peak, Prosperity, Pomaria, Silverstreet, Little Mountain and
Whitmire. The Plan included the seven basic elements of a comprehensive plan required by the South
Carolina Local Government Comprehensive Planning Enabling Act of 1994:

1. Population 5. Community Facilities
2. Economic Development 6. Housing
3. Natural Resources 7. Land Use
4. Historic and Cultural Resources

Each of these elements includes a discussion of an inventory of existing conditions, needs and
goals. This chapter will present strategies to implement the proposals included in each element which
can be directly or indirectly impacted by the County or Municipal ordinances, policies or leadership.

The seven comprehensive plan elements are often interdependent. Action by one element
affects other elements. For example, successful economic development which increased the number
and wage levels ofjobs in the area will result in immigration and need for new housing construction of
all types. Likewise, increasing the educational level of the adult population will make the labor force
adaptable for training by new employers and thus result in higher wages. Elimination of dilapidated
housing units makes a neighborhood more desirable and gives property owners more incentive to
maintain and upgrade housing which increases property values, thereby increasing the tax base. These
are just a few examples of how implementation of one project impacts on others.

Implementation of many of the needs and goals to enhance-the future of the county is outside of
the control of the County Council, Municipal Councils, or agencies of the jurisdictions. For example,
raising the educational level of the adult population will be dependent on teenage pregnancy prevention
and dropout reduction programs of the School District plus the level of support and concern of the
business community and people of the entire county. Population growth in the County and
Municipalities will be largely dependent on the continuing growth of the economy of the area, State and
nation.

This chapter deals with the implementation strategies for needs and goals which are under the
control of the County or Municipal governments or can be influenced by the leadership and persuasion
provided by the County or Municipalities.
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0
IMPLEMENTATION
NEEDS AND GOALS

COMPREHENSIVE PLAN

NEED: ADOPT THE COMPREHENSIVE PLAN

GOAL: LAY THE FOUNDATION FOR FUTURE DEVELOPMENT IN THE COUNTY

SSCUSSION:

Adoption of the Comprehensive Plan is a prerequisite for zoning, land development regulations
and other implementation measures. It provides the foundation for actions to move the county and
municipalities into the future. This plan should be adopted by the County Council and the several
municipal councils.

COMPREHENSIVE PLAN ELENE-NT IMPACTED: ALL

IMPLEMENTATION ACTION:

The planning commission recommends the Comprehensive Plan to County Council and the
Municipal Councils. The jurisdictions must hold a public heating and adopt the plan as ordinance.

* The planning commission should recommend the adoption of the plan in November, 1998.
• The municipalities should adopt the plan by February, 1999.
• The county should adopt the plan by March, 1999.

RESPONSIBLE PARTIES

* Newbenry County Joint Planning Commission
• Newbenry County Council
S Municipal Councils
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COOPERATIVE PLANNING AND CODE ENFORCEMENT

NEED: DEPARTMENT OF PLANNING AND CODE ENFORCEMENT

GO COMPLY WITH THE STATE LEGISLATION REQUIUiNG BUILDING CODE
ENFORCEMENT BY THE COUNTY AND MUNICIPALITIES, AND CREATE
A MECHANISM PROVIDING PLANNING FUNCTIONS FOR THE COUNTY
AND MUNICIPALITIES

The General Assembly has required that all counties and municipalities either provide or
contract for building code enforcement as an extension of the jurisdiction's police powers. Currently,
only the City of Newbeny and the Town of Prosperity have adopted building codes. And the city is the
only municipality large enough to support a full-time code enforcement program, while the Town of
Prosperity-has -considered a part-time code enforcement program. The co.mty and other municipalities
would have to adopt building codes and make arrangements to provide the enforcement Since many of
the smaller jurisdictions can not afford to provide the service, a consolidated-program among the county
and municipalities would be the most efficient and economical way to provide service to all of the
jurisdictions in the county.

COMPREHENSIrE PLAN ELEMENTS IMPACTED: Housing, Land Use, Economic, Community
Facilities

IMPLEMENTATION ACTION:

The county and municipalities would need to enter into a cooperative agreement to provide
consolidated service throughout the county, and all of the jurisdictions would have to adopt identical
building codes. The planning commission should recommend the budget and staffing for a joint
departient to serve the entire county.

TIMETABLE:

The planning commission makes budget and staffing recommendation to County Council by
January, 1999.
The planning commission makes a recommendation to adopt building codes to county and
municipalities by March, 1999.

* Secure candidates for the Director of Planning and Code Enforcement in April, 1999.
* A Director of Planning and Code Enforcement is hired by May, 1999.
* Municipalities adopt building codes in June, 1999.
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* The County adopts building codes in July, 1999.
• Staff for the Department of Planning and Code Enforcement is hired in July, 1999.

RESPONSIBLE PARTIES:

- Planning Commission
• County Council
S Municipal Councils

WATER AND SEWER

NEED: ADEQUATE WATER AND SEWER SERVICE FOR FUTURE DEVELOPMENT
IN THE COUNTY

GO: ESTABLISH A METHOD FOR COORDINATED WATER AND SEWER

SERVICE IN THE US 76 AND 1-26 CORRIDOR

DISCUSSION:

The 1-26 Corridor Study conducted by Wilbur Smith identified water and sewer upgrades
needed at the interchanges. Cur-ently the division of service areas among the various providers and
financial capacity of the providers preclude orderly expansion. Continued economic development will
be determined by the county's ability to provide water and sewer of sufficient capacity to supply
proposed land uses. This will require a method for cooperative contractual relationship with financial
capacity.

COMPREhENSIVE PLAN ELEMENTS IMPACTED: Community Facilities, Economic,
Housing, Land Use

IMPLEMENTATION ACTION:

If a vehicle is not in place to establish a cooperative agreement then the Planning Commission
should sp head the creation of a task force with representatives from Newberry County, the City of
Newberry, Newberry County Water and Sewer Authority, economic development groups, and the
legislative delegation. The task force will be charged with developing a feasible program with a detailed
action plan to bring water and sewer to the US 76 and 1-26 corridor through a cooperative contractual
relationshlp. The plan should contain a financial component to implement the expansion in a systematic
fashiorn

TIMETABLE:
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* Establish a task force by April, 1999.
* Task forces complete its study by November, 1999.

RESPONSIBLE PARTIES:

* Planning Commission
* Mayors and Councils
* County Council
* Newberry County Water and Sewer Authority
* Legislative Delegation
• Economic Groups

TRANSPORTATION

T:(PROVE TRAFFIC CARRYING CAPACITY

Q : IMPLEMENT RURAL TRANSPORTATION IMPROVEMENT PLAN

DISCUSSION:

Central Midlands Council of Governments is coordinating the funding for rural transportation
projects (those areas outside of Metropolitan Planning Area). A committee comprised of
representatives of rural communities developed a priority ranking of transportation projects. This list will
be reviewed every two years, allowing an opportunity to add projects to the list as circumstances
warrant. Since funds are limited, most of the projects on the list are considered long term To
supplement these projects, the jurisdictions should consider requiring developers to perform a traffic
impact study which identifies congestion problems caused by their developments. If congestion
problems are identified, the developer would be required to install mitigating measures to alleviate the
problems.

In addition to the traffic carrying capacity of the corridors in the county, the appearance of
these corridors is critical to the economy of the county. Especially US 76 which serves as the "front
door" to the City of Newben-y and the Towns of Prosperity and Little Mountain. The corridors that run
between US 76 and 1-26 are also areas that need attention since they carry the traveling public from the
interstate to the towns. The county and municipalities should either revise or adopt zoning ordinances
that require larger setbacks, restrict curb cuts to facilitate greater traffic carrying capacity, and require
landscaping along the street frontage.

COMPREHENSIVE PLAN ELEMENTS IMPACTED: Community Facilities, Economic and Land
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Use

IMPLEMENTATION ACTION:

The jurisdictions should participate in the rural transportation improvement plan each time the
priority list is reviewed. Additionally, the jurisdiction should adopt an ordinance requirng a traffic
impact study.

To improve the appearance of the major corridors, the county and those municipalities along
the corridors should revise or adopt zoning ordinances to address beautification and congestion
measures.

TRMETABLIE:

County and Municipalities participate in the
Rural Transportation Improvement Plan Continuing every 2 years
County and Municipalities Adopt
Transportation Improvement Study July 1999
County and Municipalities revise or
adopt zoning ordinances September 1999

RESPONSIBLE PARTIES:

• Planning Commission
* County Council
S Municipal Councils
• Central Midlands Council of Governments

AESTHETICS

NE: IMPROVE THE AESTHETICS OF THE COUNTY

GOAL: ENHANCE THE QUALITY OF LIFE IN THE COUNTY

DISCUSSION:

Newbery County's location between two metropolitan areas makes it an attractive alternative
for people who want to live in a nnal area, but still have access to urban amenities. Steps should be
taken to preserve and enhance the nrual "quality of life" that people find so attractive in the county. One
example would be to encourage the creation of estate lots in the Peak/Pomaria/Little Mountain area
that would accommodate equestrian activities. Other possibilities would be to encourage conservation
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subdivisions which preserve natural features of the rural areas, or for each of the towns to develop an
unique identity.

COMPREHENSIVE PLAN ELEMENTS IMPACTED: Land Use, Natural Resources, Housing

IMPLEMENTATION ACTION:

The Planning Commission should develop zoning ordinances and land development regulations

for the jurisdictions in the county which preserve and enhance the nual qualities of the county. Once
revised, the jurisdictions should adopt these ordinances.

The planning commission reviews a draft zoning ordinance and land development regulations for
the City of Newberry and Town of Pmsperity in December, 1998.
The planning commission recommends a zoning ordinance and land development regulations to
the City of Newberry and the Town of Prosperity in January, 1999..
The planning commission reviews a draft of a zoning ordinance and Land Development
Regulations for Newberry County and the Town of Little Mountain in March, 1999.

S' The City of Newbenry and the Town of Prosperity adopt the zoning ordinance and land
development regulations in April, 1999.

• The Towns of Peak, Pomaria, Silverstreet and Whitmire should enter into a contract for the
development of a zoning ordinance and land development regulations by June,1999. A
subsequent schedule for adoption should also be develop which will result in adoption by
January, 2000.
Newbeny County adopts the zoning ordinance and land developmentregulations in July, 1999.

RESPONSIBLE PARTIES:

* Planning Commission
* County Council
S Municipal Councils

MANUFACTURED HOUSING

N : RECOGNIZE THAT MANUFACnUED HOUSING IS THE PREFERRED
FORM OF AFFORDABLE HOUSING IN THE COUNTY

CQOAL: INTEGRATE MANUFACTURED HOUSING INTO THE FABRIC OF THE
COUNTY
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S
DISCU5SION:

As the information in the Housing Element shows, inanuictured housing is the fastest growing
unit of housing in the county. Because of its popularity, the county and municipalities should take steps
to ensure that manufactured housing is an asset to the community. One way to do this is to incorporate
regulations into zoning ordinances that establish standards for location of manufactured homes,
pennanent foundation walls, underpinning and tiedowns.

COMPREHENSIVE PLAN ELEMENTS IMPACTED: Housing, Population, and Land Use

IMPLEMENTATION ACTION:

Incorporate regulations in the zoning ordinances of the county and municipalities which would
regulate the placement of manufactured homes. Adopt ordinances regulating maintenance of
manufactured homes based on the United States Department of Housing and Urban Development
standards regarding manufactured homes.

TIMETABLE:

The planning commission reviews a draft zoning ordinance and land development regulations for
the City of Newberry and Town of Prosperity in December, 1998.
The planning commission recommends a zoning ordinance and land development regulations to
the City of Newberry and the Town of Prosperity in January, 1999
The planning commission reviews a draft of a zoning ordinance and Land Development
Regulations for Newberry County and the Town of Little Mountain in March, 1999.
* The City of Newberry and the Town of Prosperity adopts the zoning ordinance and land
development regulations in April, 1999.
The Towns of Peakl Pomaria, Silverstreet and Whitmire should enter into a contract for the
development of a zoning ordinance and land development regulations by June,1999. A
subsequent schedule for adoption should also be developed which will result in adoption by
January, 2000.
Newberry County adopts the zoning ordinance and land development regulations in July, 1999.

RESPONSIBLE PARTIES:

* Planning Commission
County Council

* Municipal Councils
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WEB PAGE

NEED: TO PROMOTE THE ASSETS IN NEWBERRY COUNTY

GO DEVELOP A MEANS TO EFFECTIVELY ADVERTISE THE CULTURAL,
- HISTORIC AND ECONOMIC ASSETS IN THE COUNTY

DISCUSSION:

The Cultural, Natural Resources and Economic Elements of the plan identify many features in
the county and municipalities that should be promoted. One very inexpensive but effective way to
promote the assets of the county and municipalities is through an internet web site. Many jurisdictions
throughout the United States have web sites that not only provide information about the community, but
also serve as a means for the local government to provide services such as ordinances, agendas,
minutes and forms.

CQOMPREHENS IVE PLON ELEMENITS IMPACTED; Economic, Cultural Resources, Natural
Resources

IMPLEMENTATION ACTION:

The Planning Commission should appoint a task force to work with Central Midlands Council
of Governments in the development of a web site that serves the county and municipalities. Since the
City of Newberry already has a web site, the city should make arrangements to be participants in the
joint web site.

* The task force should be created by June, 1999.
* A web site should be developed by Deember, 1999.

RESPONSIBLE PARTIES;

* Planning Commission
* Interested Cultural, Environmental and Economic Groups
* County and Municipalities
* Central Midlands Council of Governments

RECREATION

NF-D: COUNTY-WIDE RECREATION PROGRAM
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_AL: ENHANCE THE RECREATION ACTIVITIES AVAILABLE TO THE

RESIDENTS

DISCUSSION:

Rreation is one amenity that has been neglected in Newbenry County. The only jurisdictions

offering organized recreational activities are the Town of Whitmire and the City of Newberry. Non-

residents of the City of Newbenry can participate in its programs at an additional cost. The Newberry

County Recreation Commission recntly reorganized, but to date, no programs have been developed.

A consolidated recreation program that serves the incorporated and unincorporated areas of the county

would add to the overall quality of life in the county.

COMPREHENSIVE PLAN ELEMENTS IMPACTED: Population, Natural Resources, and

Community Facilities

IMPLEMENTATION ACTION:

The planning commission should appoint a task force with reprsentatives of all jurisdictions to

formulate the creation of a consolidated recreation program and identify desired activities.
Organizational, contractual and funding should be elements of a county-wide recreation program.

TIMETABLE:

* The task force should be created by July, 1999.
* The plan created by the task force should be implemented by July, 2000.

RESPONSIBLE PARTIES:

* Planning Commission
* Newberry County
* Municipalities

LIBRARY

NEED_: TO PROVIDE LIBRARY SERVICE TO AREAS OF THE COUNTY THAT
HAVE LIMITED ACCESS TO THE COUNTY LIBRARY

GQOA1: TO IMPROVE THE EDUCATIONAL LEVEL AND OPPORTUNITY OF THE

CITIZENS OF THE COUNTY

DISCUSSION:
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The Community Facilities Element identified only two branches of the Newberry County
Library: one in the City of Newbeny, and one in the Town of Whitmire. To compound the
inaccessibility of the library, a bookmobile service is not offered to distant areas of the county. This
limits access to the hlbrary to only those who are able to travel to the City of Newberny or the Town of
Whitmire. With a bookmobile service, school children not old enough to drive, and the elderly who can
not drive would also have access to library material. These are just two segments of the populations

that would benefit friom having a bookmobile service.

COMREESME&AN E ENS MPAC : Population, and Community Facility

IN{PLEMENTATION ACTION:

The planning commission should request that the Newben-y County Library Board determine

the feasibility of implementing a bookmobile service.

RESPONSIBLE PARTIES

Planning Commission
Newberry County Library Board

The Planning Commission should make the request by May, 1999.

Implemented if and when detcrmne feasible.

CAPITAL IMPROVEMENTS PROGRAM

NEED: ANTICIPATE AND PLAN FOR CAPITAL EXPENDITURES

A CAPITAL IMPROVEMENTS PROGRAM AND BUDGET

DISCUSSION:

Rehabilitation, expansion and major maintenance to county and municipal facilities such as a

town hail, recreation plan implementation, fire station relocation, sewer system upgrades and other

items to implement the Comprehensive Plan and meet other county and municipal needs can be

accomplished in a more systematic manner if all anticipated projects during the next 10 years are
included in a prioritized list adopted by County Council and all municipal councils. The Capital

Improvements Program should include costs and source of funds for those projects to be undertaken in
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the next 3 years. Projects for the first year should be incorporated into the annual budget and the
Capital Improvements Program extended for 1 year. This approach reduces the number of surprises
that can produce a crisis.

COMPREHIESWE PLAN ELEMENTS M C-1,CTED: ALL

IMPLEMENTATION ACTION:

The planning commission should schedule meetings with the admnistors, department heads,
financial directors and council members from each jurisdiction to develop a Capital Improvements
Program.

* Develop the Capital Improvements Program for county and municipalities by August, 1999.
* Adoption by county and municipalities by September, 1999.

• Utpdate annually

RESPDNSIBLE PARTIES:

* Planning Commission
• County Council
• Municipal Councils
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CONCLUSION

By creating the Newbeny County Joint Planning Commission, the county and municipalities
have taken a unique step to utilize opportunities to enhance the county and municipalities as a good
place to live, work and invest in new high quality developments. The preparation and adoption of this

Comprehensive Plan to serve as a guide for future growth and development of the incorporated and

unincorporated areas of the county is one step in the exercise of this responsibility.

The geographic location of the county along 1-26, between two growing metropolitan areas

makes future growth and development in the county possible. The proximity to the Columbia
Metropolitan Area, Greenville/Spartanburg Metropolitan Area, and Lake Murray and Lake
Greenwood is a major asset This location means that if properly promoted, the county can provide an
attractive residential and recreational area adjacent to these larger urban areas.

The Newberry County Joint Planning Commission is responsible for the continuing monitoring

of this Comprehensive Plan. As required by State Law, the Planning Commission must reevaluate the
Elements of the Comprehensive Plan at least every five years and prepare a comprehensive revision of

the entire Comprehensive Plan every ten years. As soon as the 2000 census data is available, the

Population, Economic and Housing Elements should be updated.

The Planning Commission has responsibility to continuously monitor inplementation of this

Comprehensive Plan and to make recommendations for action and modifications when needed.
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" BLM = B-ureau of Land Management -- BLM River-
* NPS = National Park- Service
*' USFS = U.S.-Forest.Service
* USFWS = U.S._Fi-sh &_Wildlife Service
" Various states

Multiple listings of some rivers indicate more than one segment of the river is de
Some rivers also have tributaries designated.

Alabama

* Sipsey Fork of the Black Wamror, USFS

httn'//uxvw nnz crnv/riv/dvr-/fwilrrivprdzli~zt html 1rIQ/I" 7n(A



-Wild and Scenic Rivers Page 2 of 10

Top of the Page

Alaska

* Ala•_ak. NPS -- Designation Statistics. Contacts
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* Andreafsky. USEWS
* AniakchlkjNP__S
" Beaver Creek. BLMUSFWS--oSt if ,otracts
" Birch Creek.• BLM -- Designarion. Statistics., -Con -ftacts
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" Delta,_BLM -- Designation Statistics,. Contacuts.
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" John.NPS
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Nowitna, USFWS

* Salmon. NPS
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* UnatakleeL BLM - Designafion Statisti-s- _Con-~c~t_

•Wind, USFWS
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Arizona

* 'erde, USFS
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Arkansas

* Big Pin.ey Creek. USFS
" Bu'ffalo.. USFS
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" Hurrlicane Creek. USFS
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a Little Missoui USFS
e Mulberv. USFS
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* American (North Fork)._BLM/USFS -- Designation Statistics Contacts
" Big' Sur. USFS
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" Feather. USFS.
• Kem. NPS/USFS
" Kines. NPS/USFS
" Klamath, BLM/NPS/USFS/California -- Designation Statistics.Conrtacts
" Merced, BLM/irpS/uSFS -- Designation Statistircs.Contacts

I Sespe_Creek. USFS
" Sisqgc_. _USFS
* Smith. _USFS/California
* Trinity. BL_-MUSFS/Califomia

Tuolumne•BLMNPSU .SFS Designation Statistics. Contacts
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Colorado

* Cache la Pouddr-e.. NPS/UTSFS
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Connecticut

o Farongton.(_ (West Branch_). NPS/Connecticut-- Desigenation Statisrics
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Delaware and Pennsylvania

• White Clay Creek. NPS/Local Government
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Florida

" Loxabhatchee. Floriida
" Wekia•v NS/Forida
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Georgia, North Carolina and South Carolina

e Chattooga, USFS -- Designation Statistics, Contacts.
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Clearwater IMiddle.Fork), US
Rapid. USFS
Saint Joe, USFS
Salmon. USFS
Salmon (Middle Fork). USFS
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Idaho and Oregon

* Snake. USFS
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Illinois

• Vermilion (Middle Fork). Illinois
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* Red. USFS
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Louisiana

9 Saline Bavou, USFS
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Maine
*Ailag~ashJijain~e -- __e~si~gnation Statistics
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Massachusetts
" WrTesffield, Massachuset e tt-s
* Sudbury, Assabet and Concord. NPS/Massachusetts/Local Government
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Michigan

a Au Sable. USFS
0 Bear Creek. USFS
- Black, USFS
0 Carp. KU__FS
0 Indi *an, USFS
0 Manistee. USFS
9 Qn~t _ _g~omn.___T;SE S
a Paint,. USFS

* Perei M _quette. USFS
e P~ine, USFS
SPRresque Isle...SFS

* Sturgeon (Hiawatha National Forlest). USFS
* Sux ge n y(Qu{a._Nat on a~lForest), USFS
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* Whieish. U-SFS
Y yel~ow Dog. USFS
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Minnesota and Wisconsin
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• St. Croix_( per.NPS -- Designation Statistics Contacts
" St. Croix .owe_,__NPS_-- Detsioato Statistics,•_onacts
e St. Croix.(•,wefI. Minnesota and Wisconsin
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Mississippi
• Black CreeUSFS
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Missouri

SEle.levn_Point, USFS
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Montana

* Flathead. NPS/USFS
* Missouri._BLM-- Deýignatioi Satistic_ Conta.is
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Nebraska

e Niobrara. NPS/USFWS*-- Desinti-oSitatistics, Contacts
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e. Lamprey,_•ý.PSLcal Government
Wildcat Brook. USFS
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New Jersey

" Great Eo~a Harbor. NTPS/Local Government
• Maurice_. PS/Local Government
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New Jersey and Pennsylvania

" Delaware_.LoW r).•ps/JPLocal Government
" Delaware (Middle')._N• S -- Designation Statistics. Contacts
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New Mexico

e Jemez (East. Fork), USFS
• Pecos, USFS

* _.Rio Chama. BLMIUSFS -- Boatin the Rio Chama
* Rio Grande. BLM/IUSFS -- BoatiLkghe Rio Grande

Top of the Page

New York and Pennsylvania

* Delaware -(Upper)_N. S -- De i nation Statistics. Contacts

Tp_ of the Page

North Carolina

" Horsepasture, USFS
" New._North Carolina -- Desir.vization Statistics, Confacts
" Lumber River. Norh Carolina and Lumber River State Park
" Wilson Creek, USFS
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Ohio

" Bi2g and Little Darby Creeks. Ohio -- Designation Statistics, Contacts
" Little Beaver Creeks Ohio -- Designation Statistics, Contacts
* Little TMiami. Ohio -- DesigFrtion StatisticContacts

Top of the-Page

Oregon

e Big Marsh Creek. USFS* Chetco, USFS

* Clackamas, USFS
SCrescenL Creek,_USFS

* CrookedBLMQrgeon -- Recreation on the Crooked River
• Crooked (North Fork-) BLMIUSFS
• Deschutes, BLM/USFS -- Recreation on the Des~hues _River_
* Donner und Blitzen BLM
* E~agle C___reek_kUSFS

• Elk USFS
• Elkhorn Creek. BLM _/USFS

G Grande Ronde, BL_•_MIUSFS -- Recreation on the Gra de Ronde River
* Illinois USFS
* Imnaha. USFS
* John Day .BLM -- Recreation on the John Day River
• John Day WNorth Fork).. USFS
* John Day (South Fork),. BLM -- Recreation on the John Dai_ River
* JosephCreek. USFS
* Klamath, BLM/Ore•on -- Recreation on the Klamath River
• Little Deschutes., USES
" Lostine,.USFS
" Malheur. USFS
• Malheur (North Fork) USFS
" McKenzie. USFS
" Metowli. S. USFS
SMina•n. USFS

" North Powder. USFS
* North _mpxqua._!L__/USFS -- De•ignation.Statistics. Contacts
SOwwyhee. BLM -- Recreation on the Owvhee River

* Owyhee (North Fork'.)._BNLM -- Recreation on the Owyhee Riv3er
• Powder, BLM
* Quarzvil.eCreek, BLM -- Recreationi on OuartTzville Creek

.Roarjng. USFS
• Rogue, BLM!_IUSFS -- Designation Statistics,_Contacts
SRo•ue_(Upper). USFS
* Salmon. BLMI/USFS -- Recre-arion_.on the Salmon River
* Sandy,. BLM,./USFS -- Recreation o17 the Sandy River
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e Smith (North Fork), USFS
* Spragu I(Nort ork)_ USFSi

**Moe• Squaw Creek. USFS
0 Svcan. USFS
• Wallowa. BLM/Oregon -- Recreation on the Wallowa River
* Wenaha. USFS
* West Little Owyhee_ BLM
SWhite,_BLM/USFS -- Recreation on the White River
SWi•ldhorse and Ki _er Creeks. BLM

• Willamette TNorth Fork of the Middle Fork). USFS
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Pennsylvania

" Alle-heny,_SFS
" Clarion. USFS
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Puerto Rico

e Rio Marneyes. USFS -- Desi namtion Statistics_.5Conttacts
* Rio de JaMina. USFS -- Designation Statistics. Contacts
•Rio Jcacos. USFS -- DesigAation Statistic.sContacts

Top of the Page

Tennessee

o QOed.,NPS. -- Designation Statistics. Cotacts.
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Texas

" Rio Grande._NPS -- Desigation Statistics. Contacts
" Rio Grande in Big Bend National Park -- Desi,,nation Statistics, Contacts
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___ * Klickitat. USFS
* Skaeit. USFS
* White Salmon. USFS
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West Virginia

* Bluestone.__ -- DesigJaiStatistics,_Contacts
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Wisconsin

* Wolf. Wisconsin
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O Wyoming

o Yellowstone (Clarks Fork)._USFS
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Imagine RiChland 2020
Comprehensive Plan-ExecutiveC Summary

The Imagine Richland 2020 Comprehensive Plan reflects the vision and goals of the Richland County
citizenry, property owners and elected officials. The Plan is intended to be a mechanism from which
decisions can be made that will shape Richland County 20 years into the future. The following is a summary
of the Imagine Richland 2020 Comprehensive Plan.

Plan Goals

7 GOALS Seven goals were adopted to achieve the Imagine Richland Vision and provide basic guidance for
the Comprehensive Plan. These can be summarized as follows:

Future Growth Provide for growth that is efficient and cost-effective; improves our quality of life; sustains our
economic viability; protects, preserves and promotes our environmentally sensitive lands, our special
historic and cultural sites, and our green spaces.

Cooperative Planning Develop and maintain organizations and practices which include the participation of state
and all local governments and citizens with a commitment to coordinated planning to
achieve common goals.

Safety Design specific strategies that will ensure the reality of a safe County, through neighborhood interaction and
communication (formal and informal); more mobile, visible policing; school intervention programs, public
education and information; better, more uniform code enforcement and zoning: efficient public services;
physical design of developments, streetscape and neighborhoods; citizen self-sufficiency and personai
responsibility.

Appearance Create and maintain a more beautiful, clean and green environment to be viewed by residents,
tourists and Visitors to the community of Richland County as a great place.

Transportation Provide and maintain a safe, efficient and environmentally sensitive mufti-modal transportation
system that provides access to regional resources for all citizens and users, minimizes disruption to
e)dsting roads and recognizes the distinctive qualifies of urban and rural mad design.

Neighborhoods Respect and address the needs offts residents by providing safe. livable and affordable communities
that ensure that the natural and cultural environments in which they live are enhanced.

Open Space and Preservation Preserve, enrich and promote. natural, cultural and rural areas, including
watersheds, wetlands, waterways, habitats and forest lands.

Process of Plan Development

The Imagine Richland 2020 Comprehensive Plan was developed over the past year through a public process in which
a broad range of growth alternatives were considered. The planning process solicited public guidance through
numerous public meetings, focus groups and a, survey questionnaire of residents. The purpose of the public
involvement effort has been to create a Plan which best reflects the vision, p.-inciples and desires of the Richland County
citizenry. The Comprehensive Plan responds to the vision identified in the public involvement process.



Plan Purpose

The purpose of the Comprehensive Plan is to establish a set of guidelines and procedures for implementing the long-
range development objectives of Richland County and to provide direction for the conservation and growth of
unincorporated areas of the County. Specifically, the Plan is intended for use by government agencies, residents,
property owners and private organizations concerned with planning .the County's growth and development.

I-

Growth Forecasts

An underlying assumption of the Comprehensive Plan is that Richland County's population and employment will increase
significantly over the 20 year life of the Plan. Forecasts indicate that between 2000 and 2015, Richland County's
population will increase by approximately 28,700 to nearly 341,300 persons. Dwelling units will increase by 22,167
residential units and the job base by approximately 82,400 employees over the same period. With growth in the County
projected to double over the next 20 years, the question is not whether the County will grow, but how it will grow. Long-
range planning is necessary to ensure that new growth occurs in accordance with the adopted vision and principles.

Projected Population by Planning Area: 1990 - 2020
Richland County

District 1990 Population 2020 Projection Percent Change

Northwest 37,789 48,889 29.37

North Central 10,554 17,3i4 64.05

Northeast / 1-77 41,530 71,030 71.03
Corridor

1-20 Corridor 49,863 53,113 6.52

Lower Richland 43,889 56,131 27.89

Total Unincorporated 183,625 246,477 34.23
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Source: U.S. Departent of Commerce, Bureau of he Census, 1970, 1980 & 1990 & Richland County Developnent Futures Study
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Summary of Planning Elements

In 1994, the South Carolina General Assembly passed the'South Carolina Local Government Comprehensive Planning
Enabling Act", which consolidated existing planning legislation, scattered throughout the State Code, into one location.



The Act requires that all local governments with planning programs revise their comprehensive plans and ordinances
to conform with the provisions of the Act by May 3, 1999. The Imagine Richland 2020 Comprehensive Plan represents
Richland County's compliance with the new law. The Plan consists of seven (7) required elements, described ai
follows:

Population A framework for examining current and projected population characteristics to provide a clear
understanding of how population affects existing conditions and the future potential of the County.

Economy An analysis of the County's economic base, to identify and provide a better understanding of the
basic sources of employment and income.

Housing Demonstrates the strength of the housing market and conditions of neighborhoods in Richland
County and examines housing conditions and characteristics to assist in understanding the economy.

Cultural Resources Outlines the historic sites, structures and areas of cultural significance within Richland
County to document the cultural resources that add quality of life for its residents.

Natural Resources Emphasizes the importance of the Richland County natural environment as the County aims
to maintain a high quality of life while experiencing increasing development.

Community Facilities Analyzes existing community facilities serving Richland County, so that services and
physical facilities can continue to deliver a high standard of living for County residents, while
realizing potential increases in population and increased demand for services.

Land Use Provides information on existing land use patterns within the County to enable citizens,
policy makers and developers to identify specific areas available for future growth, while
enabling the community to repeat growth patterns that are successful.

Planning Areas

Planning areas were created as a means of coordinating growth of the County's population in a more sustainable,
effective and strategic manner. Planning areas provide a rational method for collecting and analyzing data, as well as
contribute to a more systematic approach for providing services to the County's citizenry. Criteria used in demarcating
planning areas included natural physical barriers, perceived neighborhood boundaries, homogeneous communities,
common shopping and trade areas, and commuter routes. These factors were considered, independent of any political,
school or special purpose district boundaries.

The Imagine Richland 2020 Comprehensive Plan identifies four (4) planning areas: Northwest, North Central, Northeast
and Lower Richland. Two (2) planning subareas, 1-77 Corridor and 1-20 Interbettway Corridor, which are identified as
subareas of the North CentraVNortheast and North Central/Northwest planning areas, respectively, are also identified.

Achievements of the Plan

While the Imagine Richland 2020 Comprehensive Plan is a collective vision of what the County can be, it is also a long
range statement of public policy. The Plan is a guide to address opportunities and concerns stated by the residents
of the County, as well as a tool to enhance the quality of life. It achieves the following:

1. IT ADOPTS THE TOWN AND COUNTRY PLANNING CONCEPr AS A LONG-RANGE PLANNING VISION.

II. ITADOPTS BY REFERENCEAND CARRIES FORTH THE FUTURE LAND USE MAPS AND PRINCIPLES OF THE
EXISTING RICHLAND COUNTY SUBAREA PLANS AS AN INTERIM. TRANSITIONAL PLAN, SUBJECT TO
FUTURE EVALUATION FOR CONSISTENCY WITH THE LONG-RANGE VISION.

I1|. IT ADOPTS AND ENDORSES THE GOALS AND PRINCIPLE STATEMENTS DEVELOPED AT THE IMAGINE
RICHLAND WORKSHOPS.



IV. ITACCEPTS FOR CONSIDERATION THE FOLLOWING POLICIES AND RECOMMENDATIONS DERIVED FROM

THE GOALS AND PRINCIPLES DEVELOPED AT THE IMAGINE RICHLAND WORKSHOPS.

V. IT ADOPTS A FIVE-YEAR WORK PLAN LEADING UP TO THE 2005 REVIEW OF THE COMPREHENSIVE PLAN.

VI. IT ADOPTS AN INTERIM IMPLEMENTATION ORDINANCE.

Plan Vision: Town and Country Planning Concept

The Town and Country Planning Concept proposed for Richland County proposes a balance of future land development
and open space preservation that is both pro-growth and pro-preservation. Through the use of this approach, it is

estimated that both future growth and future preservation projections can be exceeded, while a variety of lifestyle
options can be realized in the form of urban center mixed-use neighborhoods, urban and suburban villages and free-

standing towns and villages in rural landscapes.

Five-Year Work Plan

A five-year Work Plan was developed to assign priorities to policies and recommendations, which were developed to
implement the goals and principles of the Imagine Richland Workshop. It will provide a methodology to transition the

County toward the Town and Country Planning Concept as envisioned in the Richland 2020 Vision.

Year(s) Focal Year Priority Actions

1 1999-2000 E Adopt Imagine Richland 2020 Comprehensive Plan and bridge Zoning
Ordinance/Land Development Regulations.

a Revise 2 specific Subarea Plans from rapidly growing Northeast
Planning Area and slow growth Lower Richland Planning Area for
consistency with the Comprehensive Plan.
Bridge Plan Concept differences with Columbia, Lexington County and
other municipalifies by establishing cooperative planning, facilities and
development task force.

a Prepare a comparative cost analysis to determine cost increases and
decreases of contemporary development vs. Town and Country
development for both private development costs and public service
infrastructure costs.

a Seek SCDOT and Centra! Midlands Council of Governments support of
Town & Country Planning Concept road design projects.

, Adopt an interim ordinance for dealing with land use decisions during-
the transition period between adoption of the Plan and a new set of land
use ordinances that will implement the Vision.

0 Hold facilitated meetings and workshops with cities and towns,
homebuilders, farm owners, agencies, realtors and other interests to
collaborate on development of implementation tools.

a Reevaluate the Plan Vision within six months of its adoption to
determine whether changes should be considered.
Prepare Annual Report Card, timed with annual budget plan
preparation.

2 2000-2001 a Revise Subarea Plans to be in line with overlying principles and
recommendations in the Comprehensive Plan.

S {Define primary service areas or land classifications.
* Develop concept for provision of community facilities.
* Develop multi-level adequate facilities evaluation methodology.
* Seek location for application of first Town & Country Node; solicit

property owners, developers, service providens to coordinate plans for
development.

* Adopt revised zoning ordinance, land development regulations, design
standards and best management practices.

1 Prepare to receive first Town & Country Node plan and permit
approvals, utilities and transportation systems commitments.

* Prepare Annual Report Card, timed with annual budget plan
preparation.

I
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2001 - 2002 U Apply primary service areas or land classifications system to Northeast
and Lower Richland Planning Areas.

* Prepare Annual Report Card, timed with annual budget plan
preparation.

2002 - 2003 * Rewrite public utilities infrastructure support policies.
a Incorporate adequate facilities provisions in development regulations

and capital improvements plan.
0 Prepare Annual Report Card, timed with annual budget plan

preparation.

2003 - 2004 2 Apply multi-tiered adequate facilities ranking system to preliminary
development approvals.

a Update Imagine Richland 2020 Comprehensive Plan and establish
priorities for years 6 through 10.

Interim Implementation Ordinance

An interim ordinance clarifying the legal effect of the Imagine Richland 2020 Comprehensive Plan and Vision will be
implemented during the transitional period after May 3, 1999. It will consist of the following:

O The Comprehensive Plan and Vision will not trigger any zoning changes.

O Development reviews, involving the subdivision of land and site plans for uses allowed under
existing zoning will apply principles of the Vision with respect to infrastructure construction, but
only to the extent practical and economically feasible. Waivers of requirements will be granted
whenever such waivers are consistent with the Plan Vision. The Vision will not be applied in a
way that increases development costs for any project that is allowed by the existing zoning. The
Vision will have no impact on the ability of property-owners to subdivide and convey property to
family members as provided in Article 13 of the Land Development Regulations, entitled "Private
Driveway Subdivisions.*

03 Any developer or landowner may propose a development that is intended to be consistent with
the principles of the Plan Vision. If the proposal is found to be substantially consistent with the
Vision principles, it will be fully exempt from all existing zoning and land development
requirements found to be inconsistent with the Vision. It will also receive a streamlined review
process that will enable it to bypass some of the procedures that might otherwise apply to a
rezoning and site plan review application, consistent with the requirements of State law. This will
allow 'pilot' projects of all kinds to proceed while applying the principles of the Plan Vision, but will
not require anyone to propose such projects.

O All other applications for rezoning will be required to show some consideration of the principles of
the Plan Vision. Where the principles prove to be inapplicable or impractical, applicants will be
asked to demonstrate why they cannot follow these principles. Waivers of existing zoning and
land development requirements will be granted wherever such waivers would be consistent with
the Vision principles. County Council will seek, through a negotiated development process, to
encourage the use of as many of the Vision principles as practically possible, primarily through
incentives rather than requirements.

~D C,
oFr Additional Information, please contact the

Richland County Planning Department, Division of Planning
Richland County Administration Building
2020 Hampton Street Columbia, SC 29202

803.256.0862
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Imagine Richland 2020 Community Facilities Element
Comprehensive Plan Inventory of Existing Conditions

Community Facilities Element

Purpose

Public facilities are comprised of a variety of services and physical structures that enhance
both the standard of living and quality of life in a community. The availability of public
services and their capacity to support additional growth serves as a measure to gauge
urban development. Traditional Richland County policy has discouraged the use of utility
service as a tool to guide the direction of urban growth. However, this could become a
central part of a growth management policy.

Richland County has recognized a need to provide basic sewer service to communities
which are currently served by failing on-site septic systems in both the North Central and
Lower Richland Planning Areas. As part of a sewer extension plan, these communities
should be targeted as priority locations for the extension of sewer services.

The Community Facilities Element of the Comprehensive Plan will be used to analyze
existing community facilities serving Richland County so that services and physical facilities
can continue to deliver a high standard of living for County residents, while realizing
potential increases in population and increased demand for services.

Water Systems

Water service is available to the unincorporated areas of Richland County through public
and private water systems. The major public system is operated exclusively by the City
of Columbia which has primary water lines extending into each of the four planning areas
and both subareas. Water service is provided as far west as Chapin and Lake Murray and
northward to the Town of Blythewood. Water service in the northeast extends very close
to the Kershaw County line. Southeast, water lines reach to the McEntire Air National
Guard Post and the Hopkins area. The City of Columbia's position has been to delay
further water extension into unserved, sparsely populated areas until a sufficient customer
base has formed.

Water Systems by Planning Area

Water lines in the Northwest Planning Area generally run along Broad River Road toward
the Town of Irnmo and out to Lake Murray. Demand for service is expected to increase in
the Hollingshed and Nicholas Creek Basins with the anticipated consolidation and
improvement of the County's sewer system. Residential development, located centrally
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within the Hollingshed basin, has increased significantly and led to a greater demand for
water service.

Water lines within the North Central Planning Area extend along S.C. Highway 215 and
portions of U.S. Highway 321, .south of Campground Road.. Distribution lines into Denny
Terrace and along secondary roads have been made, but several pockets of unserved
residential areas exist throughout Haskell Heights and Lincolnshire Subdivisions, as well
as homes along Crane Creek.

Water lines within the Northeast Planning Area extend just beyond Clemson Road into
several residential subdivisions and along Spears Creek Road. While the majority of
households are operating on public water systems, there have been growing concerns
about the seepage of pollutants into privately operated wells. As a result, several
subdivisions in the planning area have received federal assistance for connecting to the
City of Columbia's water system.

The Lower Richland Planning Area has primary water lines extending along Bluff Road,
Garners Ferry Road and Leesburg Roads. In addition, there are three water storage tanks
located within this area that are functional parts of the system. However, several
significant gaps in service exist between Garners Ferry Road and Bluff Road. As a result,
a number of households are served by private water systems.

Wastewater Treatment Systems

The provision of adequate infrastructure for wastewater treatment varies throughout each
of the planning areas and subareas. Sewer service lines extend irregularly, often
bypassing large residential areas. While large.portions of Richland County are urban in
character and demand an urban level of service,'the County's ability to provide that level
of service is limited in some areas and has often resulted in service inconsistency. With
the lowest development densities and a limited customer base in the North Central and
Lower Richland Planning Areas, sewer delivery is often viewed as cost-prohibitive.

There are five sewer service providers in unincorporated Richland County. They are the
City of Columbia, East Richland Public Service District, Palmetto Utilities, Alpine Utilities
and -Bush River Utilities. Of the five sewer service providers, Palmetto Utilities has the
greatest service area, followed by East Richland Public Service and the City of Columbia.
Palmetto Utilities is a private utility system, franchised to provide sewer service in the
Northwest Planning Area. East Richland Public Service District is a special purpose district
providing sewer service mostly to residential areas in the Northeast Planning Area. The
City of Columbia, as the smallest sewer service provider to the unincorporated areas of
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Richiand County, serves the residential area between Brickyard Road and Clemson Road.
Alpine Utilities and Bush River Utilities serve primarily the Northwest Planning Area.

Wastewater Treatment Systems by Planning Area

Richland County provides the largest wastewater treatment system in the Northwest
Planning Area, with lines extending along the Hollingshed and Nicholas Creek basins. The
City of Columbia provides the next largest system, followed by Alpine Utilities and Bush
River Utilities. These systems serve primarily the lower, more developed portions of the
planning area. Although the Town of Chapin does not provide any direct wastewater
service, it has a discharge line that extends through Springhill into the Broad River.

The City of Columbia is the primary provider of sewer service in the North Central Planning
Area. Although the service extends into several major subdivisions, it is unevenly
provided, leaving many homes to function on septic tanks and private package plants.

Sewer service in the Northeast Planning Area is provided by the City of Columbia, East
Richland Public Service District and Palmetto Utilities, with the latter serving the greatest
area, followed by East Richland and the City of Columbia. Palmetto Utilities provides
service to several large developments, including Briarcliffe Estates, Longcreek Plantation,
The Summit and Woodbranch. While the East Richland Public Service District was
originally created to provide sewer service to northeast portions of the City of Columbia,
it provides residential collection lines as far as the southwestern comer of the planning
area. The City of Columbia's small service area reaches between Brickyard Road and
Clemson Road and primarily serves residential uses. Service is comprised of residential
and transmission lines which flows to the Metro Treatment Plant, near the Congaree River.

The City of Columbia provides sewer service for the northwestern comer of the Lower
Richland Planning Area, and the Town of Eastover maintains a wastewater treatment
system serving a limited area in and around the Town.

Planned System Upgrades, Improvements and Expansion

Water Systems

Even though the City of Columbia exclusively provides water service to a sizeable portion
of Richland County, there are still areas of the County that are unserved. Outside
Columbia's service area, water supply depends on wells. While wells are suitable for
residential and most commercial and industrial uses, the absence of major water lines and
water towers does not provide a means for high-pressure water, necessary for adequate
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fire protection. In combination with long response times from volunteer fire departments
in the more rural sections of the County, the lack of fire hydrants can mean high costs for
fire insurance, if it can be obtained at all.

Planned improvements,. expansion and-major repairs to the City's water infrastructure are
detailed in the City of Columbia's Capital Improvements Program (CIP), developed by the
Department of Utilities and Engineering. The CIP functions as a five-year plan for funding
needed improvements.

As detailed in the City of Columbia's Comprehensive Plan, the City's water infrastructure
is aging and, in some cases, nearing the end of its useful life. Replacement and upgrades
are suggested as necessary to accommodate existing demand and new development in
the City Center. The Plan also suggests that some water service areas taken over by the
City from private water systems have lines that are too small to supply adequate pressure
at fire hydrants and need upgrading to enhance fire protection.

Wastewater Treatment Systems

In addition to several wastewater treatment providers in Richland County, wastewater
treatmentincludes several private package plants and individual Septic tanks. Some of the
older treatment plants are outdated and in poor condition, while septic tanks are failing
across the County's Planning Areas.

Before extending sewer services to unserved areas of the County, individual providers
such as the City of Columbia usually require a sufficient customer base to justify the
associated costs. The City of Columbia's Comprehensive Plan indicates that no current
plans exist for major geographic expansion of the existing sewer system. Minor
expansions of the system are anticipated as developers continue to build subdivisions and
install improvements at their expense.

Richland County's response to the issue of providing an adequate countywide wastewater
treatment system has typically been to establish a special assessment district in
underserved areas or seek funds for the construction of a system to be later dedicated to
the City of Columbia for maintenance. This policy has produced limited results countywide
which has continued to leave certain areas in the County underserved.

System Capacity

System capacity for water and sewer service is determined by the quantity of flow that can
be accommodated by the pipes in the existing network and by the capacity of the water
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and wastewater treatment plants.

The City of Columbia's water treatment plants at Lake Murray and at the Columbia Canal
have the capacity to treat 130 million gallons daily (MGD) for drinking water. Current daily
kwater demand ranges from a-lowof 45 MGD to a high of 90 MGD.

Wastewater treatment capacity varies by individual system in Richland County. The City
of Columbia's wastewater treatment plant on Bluff Road has a rated capacity of 60 MGD.
Average daily flows into the plant are 33 MGD. Average daily flows peak sharply following
heavy rains, due to stormwater infiltration into the system.

Solid Waste Management

The 1994 Richland County Solid Waste Management Plan outlines the methods for
collection, recycling, compoisting and disposal of solid waste generated in Richland County.
Therefore, this section of the Community Facilities Element adopts the County's solid
waste management plan by reference.

Stormwater Disposal Facilities

Richland County is currently in the process of developing a Stormwater Management Plan.
Upon adoption by County Council, the Plan will be herein adopted by reference as part of
the Community Facilities Element.

Transportation Facilities

Overview of Transportation Programs

The majority of transportation planning for the Central Midlands Region is undertaken by
the Central Midlands Council of Governments (CMCOG), in cooperation with the South
Carolina Department of Transportation (SCDOT). The CMCOG is the region's
Metropolitan Planning Organization (MPO), a federally-mandated organization composed
of representatives of each political jurisdiction in the Columbia Metropolitan Area. MPO's
have the responsibility of developing a long-range transportation plan for the region and
a five-year funding program for constructing and/or operating transportation facilities.

The City of Columbia's MPO is known as the Columbia Area Transportation Study
(COATS). The following is a list of fundamental planning documents which define the
region's transportation plans and/or evaluate and provide guidelines for future action.
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0 Columbia Area Transportation Study (COATS), including a Long-Range
Transportation Plan (LRTP) and a Transportation Improvement Program
(TIP)

0 Midlands Transit Study
El Statewide Rail. Passenger Study
0 Columbia Area Bikeways and Pedestrian Pathways Study

Modes of Transportation

Thefour primarymodes of transportation used by residents and visitors in Richland County
are automobile, bus, rail and airplane. The automobile is used as the principal source of
transportation to travel throughout the County, since the public transit system has a limited
range of operation to non-urbanized areas. With the automobile as the chief means of
travel, the road network in the Columbia Metropolitan Area, becomes congested at peak
traffic times, especially along major traffic corridors.

The local bus system is operated by the South Carolina Electric and Gas Company
(SCE&G) and provides service 365 days a year to the majority of th ' e urbanized area in and
around Columbia. However, the transit route does not afford all areas the same level of
service, which explains why the automobile is the preferred choice for travel in the County.

The City of Columbia is served by Amtrak's Silver Star passenger trains, which operate
between New York City and Miami. Amtrak also provides a new connecting bus service
through Florence to Myrtle Beach which allows connections to the Palmetto trains in
Florence.

The Columbia Metropolitan Airport is located in Lexington County, approximately six miles
southwest of the City of Columbia's Central Business District. Passenger and cargo
service is provided, along with fixed-based operators which provide various charter.flights.

Recent Trends in Transportation

Opposition to highway capacity expansion has become a key issue in transportation
planning in the Central Midlands, further compounded by increased concern from
neighborhood organizations. While some groups are advocating that automobile traffic
movement be given less priority to community values and neighborhood preservation, this
demand does very little, if anything, to meet increasing transportation needs.

While average household size has been declining, annual vehicle miles of travel are
increasing, as shown in Table 35. This can be explained by an -increasing population and
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an increase in the number of licensed vehicles on the road.

Table 35
State and National Travel Trends

South.Carolina I United States.
(in millions)

National Travel Statistics 1975 1980 1985 1990

Annual Vehicle Miles of Travel (VMT) 1,033,950 1,111,596. 1,260,565 1,513,184

Annual Passenger Miles of Travel (PMT) 1,964,505 2,000,872 2,142,961 2,284,908

Registered Vehicles 107 122 132 143

Population 203 227 238 249

South Carolina Travel Statistics 1994 1995 1996 - 1997.

Annual Vehicle Miles of Travel (VMT) 37,244 38,723 39,646 41,491

Registered Vehicles 2,771,509 2,852,990 2,856,716 2,881,998

Population 3,653,615 3,683,395 2,716,645 3,760,181
Source: South Carolina Department of Transportation, Statewide Planning, U.S. Bureau of the Census, Population Division, Population
Estimates Program; and U.S. Department of Transportation, Bureau of Transportako Statistics, National Transportation Statistics, 1997

Given the existing trends in travel demand, the following three alternatives are presented
in the City of Columbia Comprehensive Plan.

Reverse the growth in per capita automobile travel and increase the role of
public transit, car pooling, walking and bicycling.
Expand street. and highway capacity through increased funding.
Adapt to increasingly congested travel conditions.

Existing Road Network

Growth and development has reached a pointwhere the natural character of large portions
of Richland County have transitioned from rural to urban. The Northeast and Northwest
Planning Areas remain the fastest growing population centers in the County, thus forcing
more traffic along a limited number of major and minor streets. For example,
approximately 56,000 persons travel from outside the County to work, mostly in Columbia.
The County roadway system has evolved from a mechanism to handle local needs to a
highly sophisticated network that must meet the needs to an ever increasing user
population.
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Current highway development in the County is largely the result of two groups: SCDOT
and land developers. Funded by the federal and state governments, SCDOT constructed
the interstate and major arterial and collector class road systems. Local roads are usually
constructed as part of residential and commercial subdivision development. As a result,
several problems-are -now facing-the County, as described below.

First, since the State has been the historic builder of major streets, the existing network
and any proposed major streets are a function of the State funding and project priority
system. Although this mechanism has a local control element through the MPO process,
competition from many other projects often divert or dilute funds, often forcing Richland
County projects to accept a lower priority status.

Second, the road development process administered by the MPO generally focuses on
major streets that fall within a federally designated planning area, which does not cover the
whole County, thus leaving most rural areas without adequate planning. This, coupled with
the regional focus the MPO takes in its approach to transportation planning, leaves the
County without any institutionalized and internally focused process to address its long-
range transportation problems.

Lastly, secondary issues such as the linkage of adjacent developments with the major
transportation network and improving the overall circulation of traffic has fallen short of
expectations as the County has limited means to administratively and financially undertake
a more aggressive approach to County roadway development.

The Columbia Metropolitan Area, including Richland County, is ata disadvantage in regard
to managing automobile travel growth. Limited action has been taken to make alternative
modes of travel more attractive to commuters. The local bus system is the last public
transit system in the United States operated by an electric utility company. It has remained
largely unchanged since the 1970's, except for service reductions in 1984. No regional car
pool programs exist. Only recently have bicycle lanes begun appearing on area roads
within the City of Columbia, as SCDOT began implementing the CMCOG-prepared
Regional Bicycle Plan.

The conversion of single-occupant automobile commuters to more efficient travel options
is a long and difficult process. While a motor-driven system may be the best alternative
in the rural areas of the County, several options are available to urban areas. The first
steps could involve the improvement of public transportation, development of a car pool
marketing and computerized matching program, continuing implementation of the regional
bicycle plan and the focus of new development into more compact patterns to slow the
growth of single-occupant vehicle travel.
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Thoroughfare Improvements

The Richland County Capital Improvement and Replacement Plan does not indicate, over
the five-year life of the. Plan, any intention to improve and/or expand existing
thoroughfares. -Any roadway-expansion will more than likely.result from thededication of
new subdivisions to public use.

The City of Columbia Comprehensive Plan provides a program for roadway improvement
through the implementation of the Columbia Area Transportation Study Plan and SCDOT
bonding for the construction of TIP projects and long-range projects.

Existing and Projected Traffic Conditions

The 1992 - 1996 Richland County Traffic Count Data Report is the most recent document
describing existing traffic conditions in Richland County. There are no available traffic
projections, other than those provided by the City of Columbia Comprehensive Plan for
2015.

Public Transit

The City of Columbia's transit service, operated by SCE&G, is often viewed as inadequate
because its fails to serve some important destinations and serves other areas that
generate no significant ridership. However, the system provides reasonable coverage
daily to the urbanized area in and around Columbia with service up to 11 p.m., Monday
through Saturday.

In general, it is difficult to provide both a high level of transit service and maintain high
productivity. The systems listed below in Table 36 provide a high level of service, because
they have generally extended their service areas into low-density, higher-income suburbs
which generate fewer passengers per unit of service. Conversely, systems which provide
a lower level of service often have higher productivity, as service is usually confined to
higher density, lower-income areas which tend to generate the greatest demand for transit
services.

The Federal Transit Administration's 1995 National Transit Database indicated that
Columbia's system ranked r in level of service and productivity in a survey of 15
southeastern United States cities, as shown in Table 36.
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Table 36
Rank of Select Cities Under 400,000 Urban Area Population in the Level of Transit

Service Delivered
Southeastern United States

City Urban City Urban
Area Area
Population Population

1. Chattanooga, TN 296,955 9. Lexington, KY 220,701

2. Savannah, GA 198,630 10. Durham, NC 160,355

3. Charleston, WV 162,081 11. Augusta, GA 286,538

4. Tallahassee, FL 155,884 12. Greensboro, NC 194,508

5. Winston-Salem, NC 185,184 13. Greenville, SC 248,173

6. Raleigh, NC 305,925 14. High Point, NC 108,686

7. Columbia, SC 328,148 15. Spartanburg, SC 104,801

8. Charleston, SC 393,956

Source: Federal Transit Adminis=-ation. 1995 National Transit Database
0

Pedestrian and Bicycle Facilities
....... . I ....

The 1996. Columbia Area Bikeways and Pedestrian Pathways Study, prepared by the
Central Midlands Council of Governments defines recommended actions that should be
taken for walking and bicycling to become an integral part of the transportation philosophy
of the Columbia area, including the urbanized parts of Richland County. The report
recognizes policies that are appropriate to support the planning and programming of
bicycle and pedestrian facilities, as well as, define the concept for a regional bikeway
network.

Since the focus of the study is on process, rather than planning, it should be recognized
that a regional bicycle plan including the City of Columbia and its urban area should be
implemented to include the provision of bicycle lanes within the existing transportation
network.

Intercity Passenger Rail

Intercity rail passenger service experienced sharp declines in South Carolina ridership, due
to the service's inability to compete with driving, flying and commercial intercity bus
service. Statewide, Amtrak ridership declined from 250,310 annual passengers in 1991
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to 147,361 passengers in 1996, a 41 percent decrease in only five years. Annual
passenger trips to Columbia dropped from 42,182 to 30,440 during the same period, a 28
percent decrease. Some .of this decline has been attributed to reductions in service,
although Columbia's service remained essentially unchanged during the period.

Charlotte is the southern terminus of a Southeast High Speed Rail Corridor under
consideration by the federal government, which would connect Washington, Richmond,
Raleigh and Charlotte. If high speed service is developed for this corridor, a rail
connection between Columbia and Charlotte may become feasible.

Air Transportation

Recently renovated and expanded at a cost of $50 million, the Columbia Metropolitan
Airport, located southwest of the City of Columbia in Lexington County, provides passenger
air service through COMAIR, Continental, Delta, U.S. Airways and Midway. Commercial
cargo service is provided by Airborne Express, Emery Worldwide, Federal Express, Mid-
Atlantic Freight, Mountain Air Cargo and United Parcel Service.

As a designated port-of-entry by the United States Customs Service, the airport also allows
businesses to send goods directly to and from Columbia, over land or through the Port of
Charleston to avoid an unpack / re-pack procedure at some other location. The airport is
also home to a newly-dedicated air cargo terminal and the Columbia Airport Enterprise
Park (CAE Park).

Public Safety

Law Enforcement

Law enforcement within the unincorporated portions of Richland County is provided by the
Richland County Sheriff's Department. While portions of the Northwest, North Central and
Lower Richland Planning Areas are incorporated, the Northeast is completely
unincorporated and falls Under the jurisdiction of the Sheriffs Department.

The Sheriff's Department operates from a new headquarters facility, located on Two Notch
Road, in Dentsville. Demand for service is strongest in the Northeast Planning Area, along
the 1-77 Corridor, as this area absorbs nearly 50 percent of all responses. Satellite offices
are located in Blythewood (North Central) and Gadsden (Lower Richland), with no future
satellite offices planned. However, as-part of the County's overall fire station plan, each
fire station is designed to accommodate a satellite office for the Sheriff's Department.
Though there are no substations located in the Northwest or Northeast Planning Areas,
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there are deputies residing in each of these planning areas who are available to assist in
an emergency. Map 12 shows the locations of Richland County Sheriff's Department
facilities.

Emergency Services

Emergency service in the County is provided by the Richland County Department of
Emergency Services, which operates from a main headquarters building, located at 2020
Hampton Street. Additional satellite locations include ambulance substations in
Blythewood, St. Andrews, Ballentine and Fairfield Road. Map 12 shows the location of
Richland County facilities providing emergency services.

The demand for emergency services by planning area is shown in Table 37.

Table 37
Average Demand for Emergency Services

Richland County

Planning Area Countywide Demand for Services (by

Percentage of Total Demand)

Northwest 7.0

North Central 12.2

Northeast I 1-77 Corridor 7.3

Lower Richland I Other 11.2

City of Columbia 62.3
Source: RichWand County Department of Emergency Services

In response to increasing demand, the County's Capital Improvement Plan sets a schedule
for the renovation of the emergency services building and the construction of a fire station
that will serve as a satellite emergency services station. This is explained in greater detail
later in this element, in the section titled Schedule of Capital Improvements.

Fire Protection

In December 1993, the City of Columbia Planning Department completed a document for
the City of Columbia Fire Department, entitled A Fire Services Plan for Columbia and
Richland County. The Plan evaluated fire facilities, levels of service, projected municipal
and County growth, proposed facility improvements and an implementation schedule. An

0
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update to the Plan, entitled The Columbia / Richland Fire Service - An Overview of the
Unified Fire Service was developed by the Fire Department as an up-to-date report of fire
facilities and a long-range facility program for 1993 to 2004. Both documents are hereby
adopted by reference in the Richland County Comprehensive Plan.

The Plans are being implemented under the auspices of a 1990 fire services agreement
between Richland County and City of Columbia to provide fire protection by establishing
13 substations in the outer areas beyond the City of Columbia's corporate limits. The City
of Columbia provides the, personnel and equipment, while the County maintains the
buildings. The locations of these facilities in Richland County are shown on Map 12. The
County's Capital Improvement Plan provides a schedule for the construction of 7 additional
fire stations countywide.

Recreation

Recreation Commission

The Richland County Recreation Commission was created by the South Carolina General
Assembly, as a Special Purpose District. The Commission provides recreation facilities
and services to Richland County citizens residing in areas outside the City of Columbia.
It is the Commission's goal to provide proximate recreational opportunities to all citizens
within the Recreation District.

Over the years, the Richland County Recreation Commission developed a strong network
of parks and facilities for community. However, extensive population growth in recent
years combined with an anticipated growth rate of nearly 14 percent over the next 10
years, has prompted the Commission to strategically plan a course for providing additional
services.

Existing Parks and Facilities

In Richland County, excluding the City of Columbia, the Recreation Commission currently
operates 242 acres of close-to-home park areas for every 1,000 people. This includes 25
close-to-home public parks on 465.22 acres, with approximately 280 facilities.

Existing Commission parks include 5 mini-parks, 5 neighborhood parks, 14 recreation
complexes and 1 community park. Existing facilities include 41 ballfields, 13 basketball
courts, 12 recreation centers (11 with gymnasiums), 2 football fields, 1 golf course, 8
racquetball courts, 95 picnic tables, 23 playgrounds, 12 soccer fields, 3 swimming pool and
56 tennis courts. Special purpose facilities include 5 sites on 283.9 acres.
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Shared Use Parks and Facilities

The shared use of school facilities can greatly increase recreation resources at reasonable
costs. The Recreation Commission estimates that there are 34 parks and 108 facilities
within its service area -that have the potential for shared use. :Potential shared use parks
within the study area include 8 mini-parks and 26 neighborhood parks. Potential shared
use facilities include12 ballfields, 22 basketball courts, 6 football fields, 14 gymnasiums,
3 picnic tables, 28 playgrounds, 22 soccer fields and I track. These facilities can provide
additional recreation resources to the County at no additional cost to taxpayers, if
cooperative agreements are reached between the school district and the Commission.

Inventory of Resources

A summary of existing recreation facilities in operation and potential school facilities is
provided below by planning area. Map 13 shows the locations of these facilities in the
County. Table 38 shows existing recreational properties, Table 39 shows properties with
shared use potential and Table 40 shows types of existing and potential facilities.
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Table 38
Existing Parks and Recreational Facilities by Planning Area

Richland County

Close-to-Home Parks

Ballentine Park
Fnarsgate Park
St. Andrews Park

Crane Forest Park
Greanview Park
Meadowlake Park
Sharpe Road Park

Blythewood Park
Killian Park
North Springs Park
Polo Road Park

Acres Plannina Area MP NP RC CIP RP SPF

Cross Roads Park
Eastover Park

Gadsden Park
Hopkins Park

Bhuff Road Park
Caughman Road Park
Horel Hill Park Site (Undeveloped)
Olympia Park
Washington Park

Anna Boyd Park
Forest Lake Park
Newcastle Park (Undeveloped)
Surnmerhill Park
Trenhoim Park
TOTAL

Reglonal Parklands

Caughman Road Tennis Center
Jordan Memorial Boat Ramp
Dutch Fork Tennis Center
UnRick Goff Course
Richland County Tennis Center
TOTAL

20.50
19.37
19.47

0.83
22.23
41.60
41.60

21.62
11.42
29.81

117.30

5.72
24.26
14.51
30.00

18.24
14.00
4.00
4.98
3.67

2-35
5.79
0.33
1.08

10.70
465.22

Northwest
Northwest
Northwest

North Central
North Central
North Central
North Central

I

I

Northeast
Northeast
Northeast
Northeast

1

1I

1

1
1

Lower Richland
Lower Richland
Lower Richland
Lower Richland

1-20 Interbeltway
1-20 Interbeltway
1-20 Interbeltway
1-20 Interbeltway
1-20 Interbeiway

1-77 Corridor
1-77 Corridor
1-77 Conidor
1-77 Corridor
1-77 Corridor

I

1

1

1

1

1
I

I

1

1
5 5 14 S 0 0

Acres Planning Area MP NP RC CP RP SPF

6.00
1.10
9.94

258.00
8.84

283.88

1-20 Interbettway
1-20 Interbeltway
Northwest
North Central
(-77 Corridor

1
I
1
1
1

0 0 0 0 5

KEY MID
NP
RC
CP
RPI
SPF

Mini-Park
Neighborhood Park
Recreation Complex
Community Park
Regional Park
Special Purpose Facilities

Source: Richland County Recreation Commission, Needs Assessment Master Plan 2002
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Table 39
Potential Shared Use Parks and Recreational Facilities by Planning Area

Richland County

School Acres Rec. Acres Planning Area - MP NP RC CP RP SPF

H.E. Codey Elementary School 23.95 3.90
Dutch Fork Elementary School 13.00 1.90
Rhame Elem. I St. Andrews 30.00 5.90
Sandel Elementary School 13.51 2.10

Crane Creek Elementary 11.65 0.10
Denny Terrace Elementary 6.50 2.10
E.E. Taylor Elernentary School 10.00 0.10
John P. Thomas Elementary 12.80 2.10

North Springs Elementary 17.00 2.10
Pontiac Elementary 19.99 2.10
Summit Parkway Middle 40.00 4.00
Bethel-Hanberry Elementary 29.00 5.70

Gadsden Elementary School 34.24 6.50
Hopkins Elementary School 11.20 0.25
Hopkins Middle School 45.00 5.75
Webber Elementary School 30.36 2.00

Caughman Road Elementary 25.22 3.90
Mill Creek Elementary School 10.00 1.90
Olympia Middle School 10.00 zoo
South Kilbourne Elementary 6.00 0.10
Atlas Road Learning Center 10.00 0.25
Pendegrass Fairwold School 8.00 2.00

Louie W. Conder Elementary 14.00 0.25
Joseph Keels Elementary 13.00 0.25
Forest Lake Elementary 16.00 0.10
Lonnie B. Nelson Elementary 16.00 2.10
Windsor Elementary School 16.00 2.10
Dent Middle School 20.00 2.10
EL Wright Middle School 27.00 3.80
Burton Elementary School 8.55 2.10
Virginia Pack Elementary 12.00 4.10
Satchel Ford Elementar 19.90 5.75
Crayton Elenentary/Middle 25.00 3.80
Brockman Special School 7.70 2.10
TOTAL 612.57 85.30

KEY MP Mini-Park
NP Neighborhood Park
RC Recreation Complex
CP Community Park
RP Regional Park
SPF Special Purpose Facilities

Northwest
Northwest
Northwest
Northwest

1
I
1
1

¶

1

North Central
North Central
North Central
North Central

1

1

Northeast
Northeast
Northeast
Northeast

Lower Pichland
Lower Richland
Lower Richland
Lower Rich•and

1-20 Intrbewa
1-20 hnterbeltway
1-20 Interbeltway
1-20 Interbetway 1
1-20 Interbeltway 1
1-20 Interbeltway

1
I
1
1

I

1
I

1
1
1

1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Conridor
1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Corridor
1-77 Corridor

Acres
Rec. Acres

1
¶
1

1
1
1
1
1
I
1
1
I

8 26 0 0 0 0

Total Acres
Approximate acres dedicated to recreation

Source: Richland County Recreation Commission, Needs Assessment Master Plan 2002
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Table 40
Types of Existing and Potential Recreation Facilities by Planning Area

Richland County

Existing

Ball- Basket- Foot- Tennis Soccer Rec. Pool Golf Picnic Play- Racquet-
fields ball ball Courts Fields Centers s Tables grounds ball

Courts Fields

Northwest 7 1 12 2 3 24 3 2

North 5 3 6 1 2 1 1 10 4 2
Central

Northeast 15 1 1 6 7 2 6 3 2

Lower 5 4 1 0 1 1 1 17 4
Richland

1-20 6 2 12 3 16 4 2
Corridor

1-77 3 2 20 1 2 1 22 5
Corridor

TOTAL 41 13 2 56 12 13 3 1 95 23 8

Potential
Ball- Basket- Foot- Tennis Soccer Rec. Pool Tracks Picnic Play- Racquet-
fields ball ball Courts Fields Centers s Tables grounds ball

Courts Fields

Northwest 3 1 1 3 4

North 2 2 4
Cerda•

Northeast 1 4 2 3 3

Lower 3 3 1 2 1 3
Richland

1-20 1 3 4 4
Corridor

1-77 4 9 2 8 3 10
Corridor

TOTAL 12 22 6 0 22 0 0 1 3 28 0

Source: Richland County Recreation Commission, Needs Assessment Master Plan 2002
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Northwest Recreational Facilities

The Recreation Commission currently operates 59.3 acres of parks and 9.9 acres of
special purpose facilities with the Northwest Planning Area, equating to 1.4 acres of close-
to-home park land per 1,000-persons. .School parks within the planning area include 3
elementary schools and I elementary/middle school complex. This equates to 4
neighborhood parks and approximately 13.8 acres of additional park land, based on the
facilities contained on each property. When added to existing parks in the planning area,
the total close-to-home park land acreage is increased to 73.1 acres, or 1.7 acres per
1,000 persons.

North Central Recreational Facilities

The Recreation Commission operates 86.1 acres of parks and 258 acres of special
purpose facilities in the North Central Planning Area, for approximately 3.2 acres of close-
to-home park land per 1,000 persons. School parks within the planning area include 4
elementary schools, collectively with 2 mini-parks and 2 neighborhood parks on
approximately 4.4 acres. When added to the Commission's existing parks, the total close-
to-home park acreage is increased to 90.5 acres or 3.4 acres per 1,000 persons.

Northeast Recreational Facilities

The Recreation Commission currently operates 180.2 acres of parks, providing 7.8 acres
of close-to-home park area per 1,000 persons. School parks within the planning area
include 3 elementary schools and 1 middle school. When added to the Commission's
existing parks, the total close-to-home park land acreage is increased to 194 acres or 8.4
acres per 1,000 persons.

Lower Richland Recreational Facilities

The Lower Richland Planning Area has 74.5 acres of parks operated by the Recreation
Commission, equating to 6.2 acres of close-to-home park land per 1,000 persons. School
parks include 3 elementary schools and I middle shcool on approximately 14.5 acres of
land. When added to the Commission's parks, the total close-to-home park land acreage
is increased to 90 acres or 7.4 acres per 1,000 persons.

1-20 Interbeltway Corridor Recreational Facilities

The Recreation Commission currently operates 44.9 acres of parks and 7.1 acres of
woe special purpose facilities along the 1-20 Interbeltway Corridor. This equates to 1.3 acres
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of close-to-home park land per 1,000 persons. School parks along the corridor include 3
elementary schools, I middle school, Atlas Road Learning Center and Pendegrass
Fairwold Special School on approximately 10.2 acres. When added to the Commission's
parks, the total close-to-home park land acreage is increased to 55 acres or 1.6 acres per
1,000 persons.

1-77 Corridor Recreational Facilities

The Recreation Commission currently operates 20.25 acres of parks and 8.8 acres of
special purpose facilities along the 1-77 Corridor Planning Area. This totals 0.4 acres of
close-to-home park land per 1,000 persons. School parks within the planning area include
8 elementary schools, 2 middle schools, 1 elementary/middle school complex and
Brockman Special School. Collectively, these facilities provide 28.6 acres of park land.
When added to the Commission's existing parks, the total close-to-home park acreage is
increased to 48.8 acres or:2.9 acres per 1,000 persons.

Park and Facility Needs

The Recreation Commission's 1993 Master Plan was prepared as a guide for the
development of future recreation facilities. It includes a prioritized action plan and a
statement of capital improvement costs. Projections of need are soundly based on an
analysis of current trends, community input and a thorough resource inventory. The
Master Plan is prepared for two five year increments: 1992 to 1997 and 1997 to 2002. A
detailed examination of capital needs is provided in the Commission's plan, Needs
Assessment, Master Plan 2002.

Education

Public education in Richland County is provided by three (3) school districts: Richland
County School District One, Richland County School District Two and School District Five
of Lexington and Richland Counties. Richland County School District One is the primary
district responsible for the delivery of public education to the County, encompassing the
Cities of Columbia, Forest Acres and Eastover, as well as, rural portions of Richland
County.

While Richland County is supportive of each aforementioned school district, it should be
stated that the County does not maintain direct control or responsibility for the schools
which are located within its boundaries. Therefore, this section of the Community Facilities
Element adopts each school district's strategic plan by reference, including the following
Plans:
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The New and Improved Strategic Plan of Richland County School District One
" Richland School District Two Strategic Plan
" School District Five of Lexington & Richland Counties Strategic Plan

Educational Facilities

Table 41 shows a complete listing of educational facilities in Richland County, along with
the respective school district, enrollment statistics and corresponding grade levels served.

Libraries

The Richland County Public Library (RCPL) operates a main library, nine branch libraries
and a bookmobile. It serves residents as A resource center providing print and non-print
materials to meet the informational, educational, cultural and recreational needs of the
County. A 1989 referendum began a 27 million dollar capital construction and renovation
program, expanding the total facilities from 60,000 square feet to 300,000 square feet,
throughout the County. The main library is located downtown, with branch libraries
strategically located to serve outlying areas of the County. Library facilities are shown on
Map 12.

The RCPL's state-of-the-art automated system uses the latest technology to provide
patrons access to library materials, national and international databases, thus making the
RCPL system the busiest in South Carolina with an annual door count of two million
patrons and circulation of almost three million books and materials. Table 42 shows the
1997 Annual Statistical Summary for the RCPL.
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Table 41
School District Enrollment by Educational Facility

Richland County

Richland County School District One

Facility Enrollment Facility Enrollment FaCUliY Enrollment

Arden
Bradley
Brennen
Burnside
Burton
Carver
Caughman Rd.
Crane Creek
Denny Terrace
Gadsden
Greenview
Hopkins
Horrell Hill
Hyatt Park
Lyon Street
MoCants
Meadowfield

391
488
740
281
324
378
649
358
321
164
567
445
645
650
225
214
647

MiU Creek
A.C. Moore
Sarah Nance
Virginia Pack
Rhamo
Rosewood
Sandel
Satchel Ford
S. Kilboume
E.E. Taylor
J.P. Thomas
Watkins
Webber
Alcomr
Crayton
Gibbes
Hand

377
362
261
313
453
375
847
744
310
277
630
230
434
563
986
560
932

Hopkins
WA Perry
Sanders
St Andrews
Webber
Columbia
Dreher
Eau Claire
A.C. Flom
CA Johnson
Keenan
Lower Richland
Hall Institute
Olympia
Morris V.
Fairwold
TOTAL

1049
507
548
783
236
794
1386
961
1102
628
628
1725
65
77
16
58
27,080

Richland County School District Two

Facility Enrollment Facility Enrollment

Anna Boyd
Bethel-Hanberry
Bookman Road
Conder
Forest Lake
Keels
K1llian

18
781
456
614
581
680
592

Nelson
North Springs
Pontiac
Rice Creek
Windsor
Btewood
Dent

641
513
638
528
706
772
1215

School District Five of Lexington and Richland Counties

Factily

Summit Parkway
Ctr. for Inquiry
Wright
Ctr. for Knowledge
Richland NE
Rige View
Spring Valley
TOTAL

Dutch Fork
Irmo
Chapin
Dutch Fork
Irmo
Alter. Academy
TOTAL

Enrollment

996
122
1103
127
1777
1625
1740
16,225

Enrollment

923
989
767
1706
1936
67
14,412

Chapin
Dutch Fork
H.F- Corley
Harbison West
Irmo Elementary
Lake Murray

Enrollment

662
711
874
674
659
412

Leaphart
Nursery Road
River Springs
Seven Oaks
Chapin
Crossroads

Enrollment

586
838
615
463
610
922

Grand Total Including all school districts 57,717

Source: Richland County School District One, Office of Research and Evaluation, 1998; Richland County School District Two, 1998;
School District Five of Lexington and Richland Counties, 1998

'~tI V
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Table 42
Annual Statistical Summary: 1997

Richland County Public Library

Ubrary Use Statistics

Total Units of Service 9,291,424

Visitors to the Library System 1,958,221

New Registered Borrowers 20,921

Total Registered Borrowers 175,024

Total Patron Information Requests: In-House U25,580

Total Patron Information Requests: Phone/Mal 347,828

Holds Placed 191;004

Materials Borrowed from Other Lbrades 1.156

Materials Lent to Other Libraries 1.947

Electronic On-fine Database Searches 131.857

Dial Access to Library Database 44,275

In-House Programming Attendance 23,986

Outreach Programming Attendance 12,103

Class Visits I Tours 17,257

Summer Reading Club Enrollment 14,637

Population Served: Richiasnd County 285,720

Population Served: Greater Columbia 453,331

Circulation Stailstics

Main Ubrary 1,037,074

Bookmobile 20,025

Community Services & Outreach 47,770

Blythewood Branch 84,386

John Hughes Cooper Branch 294.568

Eastover Branch 13,698
Source: Richland County Public Library, 1997

0
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Schedule of Capital Improvements

Under the authority of the 1994 Comprehensive Planning Enabling Act, Section 6-29-340
(B)(2)(e), the local planning commission has the power and duty to prepare and
recommend for adoption to the appropriate-governing body;-asa means for-implementing
the plans and programs under its jurisdiction, a capital improvements program, which has
been prepared and adopted, including an annual listing of priority projects for consideration
by the governmental bodies responsible for implementation, priorto the preparation of their
capital budgets.

Section 6-29-340(B)(2)(e) establishes a direct linkage between capital improvements
programs and the planning process. Although the existing Richland County Capital
Improvement and Replacement Plan: 1998 - 2003 could not be the direct result of this
planning process, it is important that future capital improvement planning closely align with
the planning function. Figure 12 provides an outline of capital projects proposed for
consideration in Richland County's Capital Improvement Plan.
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Land Use Element

Purpose

"To design specific strategies that will ensure the reality of a safe County, through better, more uniform code
enforcement and zoning; physical design of developments, streetscape and neighborhoods.'

Overview

In an effort to make informed recommendations to guide future growth and development
within Richland County, it is essential to provide information on existing land use patterns.
The identification of land use patterns enables citizens, policy makers and developers to
identify specific areas available for future growth, while enabling the community to repeat
growth pattems that are successful.

It should be clearly stated that land use and zoning are not interchangeable terms. Zoning
is a mechanism for prescribing land uses and associated physical standards for
development, while land use describes how land actually develops. The existing land use
pattern of any urbanized area is -a dynamic evolution that is ultimately a reflection of
population trends, economy, resource and service availability, culture and local history.
Without a rational planning strategy to guide it, land use can quickly evolve into urban
sprawl, blight and piecemeal development without a sense of identity or community. This
element of the Comprehensive Plan addresses the existing pattern of land use in Richland
County to identify trends. Later sections of the Plan will analyze those trends in the scope
of the recommended community vision, in order to prescribe a desired future land use
pattern for the County.

As stated earlier in the Plan, the unincorporated pardons of the County were divided into
four separate planning areas and two subareas, as a means of providing a more workable
planning program. The County's total land use is therefore an accumulation of land use
distribution within each planning area and subarea.

Maps of exi'sting land use are presented by individual planning area and subarea,
illustrating all 1997 land use within the unincorporated areas of the County, as derived from
the Richland County Tax Assessors Office.
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Existing Land Use

Overview

The Existing Land Use Element assesses the distribution of land by use classification,
within the unincorporated areas of Richland County'as it existed in 1997. This data was
derived from 1997 Richland County Tax Assessor reports and shows land use
classifications applied to general areas, as opposed to specific parcels. Because no actual
windshield survey was conducted to verify the use of land by individual parcel, the
complete accuracy of the data is in question. However, the statistical impact of such
inaccuracy is insignificant in the context of this Plan element

Land Use Classifications

The following general land use classifications were created to describe the various types
of development in Richland County.

1. Low-Density Residential

2. Med./Hiah Density Residential

3. Planned Unit Development

4. Commercial

5. Manufactured Homes

6. Industrial

7. Agricultural /Rural

8. Vacant I Undeveloped

Includes all single-family detached residential units on
individual lots.

Includes all duplexes, apartments and single-family
attached units.

Includes a variety of housing types and/or related
commercial and industrial facilities.

Includes all retail businesses, shopping centers, hotels.
restaurants, medical centers, professional offices,
hospitals, institutional and similar uses.

Includes all pre-HUD and HUD standard prefabricated
housing units on individual lots and in manufactured home
parks.

Includes all manufacturing and fabricating facilities, shops,
mills, warehouses, storage units and similar facilities.

Includes all agricultural farm land, forest land, undeveloped
tracts and environmentally-sensitive areas.

Includes all vacant parcels and unoccupied buildings.

Richland County occupies about 748 square miles of land area. Approximately 38 percent
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of the unincorporated portion of the County is developed. The remaining 62 percent of
land in the County is undeveloped. Table 43 describes land use classifications in Richland
County and the corresponding zoning districts where those uses are permitted.

Table 43
Existing Land Use and Corresponding Zoning Districts Where Permitted

Richland County

Land Use Permitted Zoning District

Low Density Residential RS-1, PUD. RU, D-1

Medium to High Density Residential RS-3, C-A. PUD, RG-1, RG-2

Planned Unit Development (PUD) PUD

Commercial C-2, C-3, PUD

Homes MH-1. MH-2, MH-3, RU

Industrial M-1 (Light) / M-2 (Heavy). PUD

Agricultural I Rural RU

Vacant I Undeveloped Permitted In any district
KEY: RIUD)-1

RS-1, RS-2, RS-3, RR, RS-1A
RG-1, RG-2
C-1
C-2
C-3
M-1
M-2
PUD-i, PUD-2
PDO
M-1-. MM-Z MH-3

Rural

Single Fmnily ReiderntA
General Residentisi
Offie & InstAlutioW

General Conarerd

Pmned Urn D e rt
Marrad D HpomenT DkWt
Maufatue H lrn. Dbbkf

Source: Richiand County Planning Departren Zoning DOvsion, Richland County Zoning Ordnance

Zoning controls were not established in Richland County until September 7, 1977.
Consequently, much of the existing development patterns are a mixture of all types of
residential, commercial and industrial land uses. Many land uses have potential to conflict
with the activities permitted on adjacent parcels. These problems can only be resolved
over time through the conversion of non-conforming uses, strict zoning enforcement and
the adoption of additional measures which will buffer or require the mitigation of activities
and land uses producing negative impacts on adjacent properties.

Rural open spaces and prime farmlands are being converted to residential and other
suburban uses. To protect significant agricultural lands, natural areas and open space
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corridors, Richland County will ultimately have.to de velop, spec-fic zoning and growth

management tools for directing future development to sustainable areas.

Countywide Land Use Distribution

The existing pattern of land uses in the County is explained by planning area and subarea,
with corresponding maps representing the distribution of land use. The distribution of
existing land use in the unincorporated areas of the County is shown in Figure 13.

Northwest Planning: Area

Land Use Distribution

The Northwest Planning Area is approximately 124 square miles in total land area and is
largely covered by woodlands. Map 14 shows the existing pattern of land use in the
planning area. The distribution of existing land use is shown in Figure 14.

An examination of existing development patterns reveals the limited degree of
development, relative to total land available. With the planning area's attraction to young,
retired and existing families, it is primarly a residential area. The higher density residential
is generally found along Lake Murray.

In spite of increasing residential development in the Northwest Area, several locations
have become the focus for large-scale, intensive commercial development, as the
communities of Irmo, Harbison and Dutch Fork have increased in population. Specifically,
commercial uses driven by local traffic volumes and the Lake Murray area have
concentrated along Broad River Road at the harbison, Irmo and Ballentine Interchanges
of 1-26.

Industrial development is limited in the Northwest. There are select sites located in the
southern portion of the planning area, generally in the form of light manufacturing or
mineral processing and extraction. In other portions of the planning area, a small number
of scattered sites can be found, with the largest concentration located in the Ballentine
area, at the 1-26 Interchange.

0
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North Central Planning Area

Land Use Distribution

The North Central Planning Area is approximately 88 square miles in land area, with the
urban growth area concentrated in the extreme southern portion of its boundaries. Map
15 shows the existing land use pattern for the North Central Planning Area. The
distribution of existing land uses is shown in Figure 15.

With over 80 percent of the planning area zoned rural, most new development is occurring
within the urban growth area at the southernmost reaches. The urban growth area is
primarily low-density residential development. Over the last ten years, development has
slowly occurred, with only the gradual addition of residential or commercial growth. Within
the urban growth area is the occurrence of higher-density residential development in the
form of Denny Terrace, Haskell Heights and Lincolnshire Subdivisions. The northern

portion of the planning area typically has residential development occurring in theform of
large lots and farms.

Major commercial development occurs along S.C. Highways 215 and 321, while smaller
commercial uses answering local needs are found in the northern reaches of the planning
area. The largest commercially zoned tract is the Columbia Bible College.

Largely concentrated along 1-20, industrial development has been contained to a few areas
with commercial development, following a strip pattern adjacent to S.C. Highways 215 and
321. Most of the commercial development answers local needs. Heavy industrial uses in
this area include a brickworks factory, rock quarries, and the county landfill.

Northeast Planning Area / 1-77 Corridor Planning Subarea

Land Use Distribution

The Northeast is approximately 121 square miles in total area, 37 square miles of which
is occupied by the 1-77 corridor. Maps 16 and 17 show the existing pattern of land use in
the planning area and subarea, respectively. The distribution of existing land use in the
Northeast and along the 1-77 corridor is shown in Figures 16 and 17, respectively.

The Northeast/I-77 Area is primarily a residential suburb of the City of Columbia. Evolving
from a rural area in the mid-1980's, the Northeast continues to surpass each of the other
planning areas in residential growth, while the 1-77 corridor is mainly a target area for high-
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tech industrial growth.

The pattern of non-residential development in the Northeast Planning Area and its 1-77
Subarea occurs along major roadways. U.S. Highway I evolved as a commercial spine
with single-family residential development occurring on both sides. Intense commercial
and light industrial development occurs along Two Notch Road. The resulting pattern has
shaped residential development into smaller areas bounded by these major arterials.

Even though the 1-77 Corridor remains the County's prime investment area for high-tech
industrial and commercial development, commercial and industrial development has not
been as active in the Northwest as residential development. Commercial development has
been limited to small-scale activity, found generally along Hardscrabble Road, U.S.
Highway 21 and at the Town of Blythewood. Other major non-residential development
would include the Northeast campus of Midlands Technical College, South Carolina State
Research Park, Northwoods Golf Course along Powell Road and a 500-acre golf resort
facility northwest of the Town of Blythewood.

Lower Richland Planning Area

Land Use Distribution

Lower Richland is the largest planning area in land area, approximately 330 square miles
in land area. Map 18 shows the existing pattern of land use in the planning area. The
distribution of existing land use in Lower Richland is shown in Figure 18.

Most of the planning area is rural and undeveloped, with occasional low-density
development scattered throughout the landscape. Beginning in the east of Lower
Richland, the landscape is primarily rural and sparsely developed. Approaching the City
of Columbiatoward the west, however, the pattern changes to increasingly populated and
more intensely developed land uses.

While agricultural and vacant land are the predominant land forms found in the planning
area, other broad categories of land use can be found in Lower Richland in the form of
residential, commercial and industrial.-Residential development occurs largely in the.form
of homes, particularly in the rural areas of the planning area. Commercial development
is located in proximity to the City of Columbia's corporate boundaries and along major
arterials, such as Garners Ferry, Leesburg and Bluff Roads. Industrial development
erratically occurs throughout the area on large tracts of land with highway access.
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1-20 Interbeltway Planning Subarea

Land Use Distribution

The 1-20 Interbeltway Corridor stretches from 1-26 to 1-77, bordered by 1-20 and the
corporate limits of the City of Columbia and the Towns of Forest Acres and Arcadia Lakes.
Mostly residential development occurs within this planning area, with the majority
concentrated between the major transportation routes radiating from the City of Columbia.
Forming a ring or belt around Columbia, gradual decay has plagued these residential
areas. Commercial and industrial development primarily occurs in the form of infiil
opportunities. Rezonings from 1-20-southward along major highways has provided
increased opportunity for commercial and industrial development and has gradually
caused the conversion of marginal residential properties to non-residential uses. Since the
1-20 lnterbeltway Corridor spans the length of the North Central and Northeast Planning
Areas, the distribution of land use in the 1-20 Interbeltway is included as part of each
respective planning area's land use distribution, as shown in Figures 15 and 16. Map 19
shows a graphical distribution of land use for the subarea.

Figure 13
Land Use Distribution in Unincorporated Areas

Richland County
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Source: Richland County Tax Assessor's Office & Richland County Planning Department
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Figure 14
Northwest Planning Area Land Use Distribution
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Figure 15
North Central Planning Area Land Use Distribution
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Figure 16
Northeast Planning Area Land Use Distribution
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Figure 17
1-77 Corridor Planning Subarea Land Use Distribution
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Figure 18
Lower Richland Planning Area Land Use Distribution
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-Existing Land Use Trends

As the foregoing section has shown, urban land use within Richland County is a enigmatic
and dynamic phenomenon which is a direct reflection of its population trends, economy,
resources, culture and local history. Under the current Richland County Land Use Plan
and land use regulations, the following trends can be expected to occur: ,

1. Sprawling, automobile-oriented residential suburbs will continue to develop on the fringes
of the City of Columbia, resulting in increased traffic congestion.

2. Intense commercial development will continue to occur along major and minor arterials, in
response to increases in residential growth. Traffic congestion will increase as new
businesses require additional curb cuts for access.

3. As public water and sewer becomes available, large tracts of undeveloped land, particularly
in the North Central and Lower Richland Planning Areas will develop into single-family
residential subdivisions, potentially threatening agricultural and natural resources.

4. The Northeast and Northwest Planning Areas will continue to be the fastest growing areas
of the County, given the Northeast's proximity to the 1-77 Industrial Corridor and the
attractiveness of Lexington-Richland School District Five in the Northwest. Nearly half of
household growth and over half of job growth is projected to occur in the Northeast 11-77
Corridor, alone.
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5. Given its proximity to major transportation routes radiating from the Ci ty of Columbia, the I-
20 Corridor will continue to transition from residential to commercial uses.

While Richland County can be considered both beautiful and bustling with a high quality
of life, future land use policy must recognize and respond to an evolving and increasingly
urban population with urban needs. A rational planning strategy is a necessary tool to
contain urban sprawl, prevent blight and piecemeal development, and provide a strong
sense of community identity. It is in this spirit that the Planning Concept for the Imagine
Richland 2020 Comprehensive Plan was created.
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Plan Purpose and Overview

The Comprehensive Plan was completed through extensive involvement by the general
public, Planning Commission, County Council and County staff. The plan is not law, but
rather a guide to assist community leaders in making decisions regarding the future
development of Richland County. It is an important'tool, intended to shape the future of
the County into the most desirable outcome.

The purpose of the Comprehensive Plan is to establish a set of guidelines and procedures
for implementing the long-range development objectives of Richland County and to provide
direction for the conservation and growth of unincorporated areas of the County.
Specifically, the Plan is intended for use by government agencies, residents, property
owners and private organizations concerned with planning the County's growth and
development.

Policies for directing land development are generally defined by the Plan, which describes
the framework for the arrangement of land use, traffic circulation and public services that
will encourage and contribute to the economic, social and physical welfare of the County.

While the Imagine Richland 2020 Comprehensive Plan is a collective vision of what the
County can be, it is also a long range statement of public policy. The Plan is a guide to
address opportunities and concerns stated by the residents of the County, as well as, a
tool to enhance the quality of life.

The ultimate test of the Comprehensive Plan is the ability of the document to look
dramatically into the future as a response to the direction set forth during the community
vision and goal-setting forums. The Plan's goals, objectives and policies were created
after soliciting significant input from the citizens of Richland County and will help future
decision makers create a livable County where people work, live and recreate.

Once adopted, the Comprehensive Plan becomes Richland County's official public policy
to guide decisions related to growth, quality of life and capital investments. Future
decisions must be weighed against the Plan. However, the Plan must be flexible enough
to allow for amendment as changes in existing community conditions dictate. The Plan is
not static but rather dynamic, requiring constant review and update.

To indeed be comprehensive, the Plan must be:
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" An expression of the development goals, objectives, policies and criteria for Richland
County's physical growth;

" A tool for decision-making that Will allow proposals for land use to be evaluated on a daily
basis in the context of the County's development goals;

" A clearly stated strategy for development that will serve as a framework for characterizing
and prioritizing key projects for implementation by both the public and private sector,

" A flexible tool that will adjust to evolving conditions over time;

" Easy to use by the general public, community leaders and the development community;

13 The framework for zoning ordinances, development regulations and regulatory instruments
which must be designed as implementation tools to achieve the goals of the Plan.

Richland County is responding to a need to accommodate its rapid growth and as part of
that preparedness for the future has undertaken a Comprehensive Planning process to
develop the plans and guidelines critical to taking advantage of the opportunities afforded
by the growth, while preserving the unique quality of life within the County. It is in the
realizatilon of this balance between managing anticipated growth and sustaining the
conditions that the citizens of Richland County see as their "unique quality of life", which
creates the challenge in the preparation of the Imagine Richland 2020 Comprehensive
Plan for the County's future.

The Comprehensive Plan establishes the context and intent of the County's development
goals and policies. It is in this context that zoning ordinance and land use regulations can
have legal standing. The 1994 South Carolina Comprehensive Planning Enabling Act
requires that zoning regulations be adopted in accordance Wth a Comprehensive Plan.

Updating the Comprehensive Plan

The Imagine Richland 2020 Comprehensive Plan should never be considered a final
document, because the planning for a city., county or region is never a completed job.
However, Wth the adoption of the Plan, the County has completed one of the primary tools
to assist decision-making which will guide County growth into the future. The Plan was
prepared from the vision of the citizenry and through ft leadership of RJchland County
and incorporates current data compiled by the professional staff of Richland County, as
well as the Planning Team.

The Plan is a dynamic tool that will continue to evolve and develop, as new influences,
opportunities and constraints occur within the County. Many components,. which are
currently generalized, will in time require specific responses and detailed resolutions.
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Therefore, the Plan is a framework or chassis on which subsequent decisions will be
based. As leadership within Richland County changes over time, future leaders will not
only have the research, analysis and synthesis necessary to implement the
Comprehensive Plan recommendations, but also be able to amend the Plan for yet
unknown future contingencies.

To be a most useful tool in the Richland County decision making process, the Plan must
be kept current and remain, a dynamic, rather than static document. Future decisions and
changes affecting the Comprehensive Plan should be documented and amended within
the Plan, to keep the Plan a vital and current guide for the Richland County growth.

Although required 5-year Planning Commission reviews and 10-year updates will occur
throughout the life of the Comprehensive Plan, its goals, principles and policies should be
scheduled so as to validate the logic, direction and convictions currently within the Plan.

Since circumstances relating to the use of land and services in the County are sensitive
to market and economic forces, they are likely to change over time. Some of these
changes can be controlled by the County, while others are outside its realm of influence.
Therefore, the Plan and its supporting ordinances are to be flexible tools to respond to
inevitable growth and change.

The Comprehensive Plan should be the subject of review and update, at least every five
(5). years. The process to update should be similar to that recently undertaken in the
preparation of the Comprehensive Plan. It should be a process which re-establishes, and
if necessary, modifies the goals of Richland County through public participation; reaffirms
or modifies development strategies and proposes policies, plans and regulations
appropriate to changed conditions. Critical to the success of achieving the County's goals
and updating the Plan is the commitment to monitor development on a continual basis by:

13 Advising the County Council and developers whether proposed development is compatible
with the future land use and the County's goals.

0 Advising potential developers of the requirements and goals of the Comprehensive Plan, to
insure their proposals will be as effective as possible in achieving those goals.

O Documenting new development, once approved, on the County map and Official Zoning
Map, using the County's GIS mapping systems.

U Monitoring new development to advise the County Council on the trends which may affect
the County's future.

O Advising the Planning Commission of development pressure for a specific use and how this
might affect the Comprehensive Plan.
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0 Reviewing and advising the Planning Commission on pressures for non-conforming land
uses in a specific area (a possible indication that current zoning and land use regulations are
not relevant or appropriate to development trends and, if desirable, may require
modifications to zoning.)

(3 Monitoring development in order to advise the County Council and County staff in advance
of potential capital investment needs for infrastructure.

O Monitoring County policies to access their impact in achieving strategies and goals of the
Comprehensive Plan.

Without continuous review and monitoring, future updates of the Plan may generate
greater expenditure of financial and human resources than planned for, potential conflict
in the administration of the County's affairs and possible disruption in the process of
positive development.

Components of the Comprehensive Plan

The Imagine Richland 2020 Comprehensive Plan is composed of six parts:

I. IT ADOPTS THE uTOWN AND COUNTRY PLANNING CONCEPT", AS A
LONG-RANGE PLANNING VISION.

Town and Country Planning Concelet

Definition of Concept

The Town and County Planning Concept proposed for Richland .County proposes a
balance of future land development and open space preservation that is both pro-growth
and pro-preservation. Through the use of this approach, detailed in Appendix A, it is
estimated that both future growth and future preservation projections can be exceeded,
while a variety of lifestyle options can be realized in the form of urban center mixed-use
neighborhoods, urban and suburban villages and free-standing towns and villages in rural
landscapes.

Redefining Future Land Use

The small-scale, town-like character of the City of Columbia, along with its historic
Town/Open space pattern and connection to surrounding natural landscapes is
recommended as the basis for future development in Richland County. For this reason,
it is recommended that the original square grid center of the City of Columbia be
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recognized, highlighted and strengthened. Thus, future land use in Richland County can
be redefined through the encouragement of the following:

(3 Improve the Middle Landscape in Urban and Suburban Villages - In existing urban and
suburban areas, lessen the sprawling character by bringing the landscape into developed
areas in order to define and separate neighborhoods. The strategy is to encourage mixed-
use village centers that attract employment and services development.

o Promote the Idea of Towns and Villages - In rural areas, promote the development of
compact, mixed-use development that has a distinct village edge and connection to the

Aa !landscape.

0 Continue Preservation Through the Use of Riparian Corridors - The County Riparian
Corridor network should be used to develop a sub-contiguous countywide greenway system.
The strategy is to distinguish growth areas, while preserving natural systems and rural
landscapes.

General Urban Design Considerations

In General

Urban design focuses on the 'built environment" and its physical organization and spatial
relationships within an urban area. Urban planning, in its most elementary form,
recognizes the importance of urban form in defining the relationships between
communities, neighborhoods, businesses, parks and open spaces, industries, historic and
cultural resources, transportation and community facilities and social structure. Urban
design, in its best application, not only contributes to the beauty of a community with
attention to building form and site conditions, but improves the quality of life and the
productivity of citizens by proving a desirable environment for living, working and
recreation. To realize theTown and Country Concept, basic definitions for urban design
are given below.

12 Neighborhood Building Block - will be the basic unit of the neighborhood or village,
characterized by residential, commercial and civic uses. Human-scaled in design, the use
of pedestrian paths is encouraged over the use of the automobile.

0 Edge - serves as the point of transition between neighborhoods i towns and the natural
landscape. This is a key concept absent in contemporary suburban development, which
leads to the widespread character of suburban development.

0 Gateways - serve as thresholds that connect edges.

1 Paths - connect towns and other growth areas, serving pedestrian, bicycle, auto and train
systems of transportation. The design of these paths will consider modes of transportation
other than the predominant automobile.
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0 Landmark - serves as the guiding principle to define the center or focal point of towns and
neighborhoods.

Transportation

Transportation is a critical component of any future land use plan that must achieve a
community or regional vision. The transportation system regulates the flow of people
throughout a community and/or region and is a profound determinant of where people live
and work.

Today's transportation systems typically react to current trends in land use, rather than
achieve a planning vision. In order to implement the Town and Country Concept in the
form of future land use, a proactive transportation system is required. Such a system must
create a set of conditions that perpetuates the Town and Country paradigm.

The Town and Country Concept attempts to counteract the present trend of strip
development corridors along major arterial highways which consume green space,
increase traffic congestion and lessen aesthetic quality. Consistent with the Town and
Country Concept, a well-developed two-lane roadway network is vital to minimizing the 0
consumption of land for development, decreasing traffic congestion and reducing visual
blight When combined with appropriate design guidelines and transit initiatives, walking
and transit use is also encouraged as viable transportation alternatives. The proposed
Town and Country Transportation System is described below-.

.Town and Country Transportation System - As shown in the Vision Plan (Appendix A), each strip
center, office park and subdivision acts as its own entitylin connecting only to the main roadway,
usually four or more lanes. None or very few supplementary connections are provided between
parcels. Consequently, local traffic is separated from regional traffic, thus, generating less significant
traffic friction and disruption along the coridor. Where practical, local traffic can be separated from
regional traffic, thereby eliminating cross-sections over two lanes and local traffic on these corridors.

Commercial Site Location and Access

The Town and Country Transportation System, together with enhanced design guidelines,
can protect green space and prevent unsightly highway clutter, by breaking up the
transportation system into a complete network of two-lane roadways, where practical, with
the spacing of approximately one roadway per half-mile.

Typically, developers of retail seek locations that could accommodate from 20,000 to
25,000 vehicles per day. Under the contemporary model where all traffic is focused on a
select few six-lane highways, every parcel along those highways becomes attractive for
development, since each highway has a capacity between 35,000 to 40,000 cars per day.
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In the Town and Country system, two-lane roads will have a capacity of 15,000 cars per
day, so that only corner parcels will be exposed to almost 30,000 cars per day.
Consequently, green space will be preserved along the corridors as commercial
development clusters at the comers.

Multi-lane highways are often perceived to exhibit high-speed direct access, but it is the
two-lane roadway network that truly presents the most ample and direct access. While a
six lane road, for example:, offers six lanes of access to a site and one access point to a
lot, a two-lane network offers eight lanes of access and four points of access, as shown
in Figure 21. The two-lane network also allows peak-period traffic to disperse into several

-'different traffic patterns, instead of funneling it into a single pattern, explaining why there
is often less traffic congestion on a well-developed two-lane network than on a six or eight-
lane suburban superhighway.

Pursuant to the Town and Country Transportation system, the following is recommended:

a Adopt development regulations that cluster commercial development at comers, rather than
spread out along the length of roadways.

E3 Adopt development regulations that control the appearance and configuration of comer
development, requiring buildings to front the sidewalks with parking at the.rear.

U Encourage walking rather than driving, between businesses, further removing unnecessary
trips from roadways.

Factors With Potential to Influence Future Land Use Distribution

There are several factors that could be employed to redistribute Richland County land use
in a more desirable pattern. Some of those are as follows:

0 Employ the Town and Country Concept of small-scale urban villages with surrounding
natural landscapes as the basis for future development in Richland County.

1 Increase the dependence on local and regional transit to lessen the impact of the automobile
in furthering urban sprawl.

0 Increase the demand for pedestrian facilities, parks, open space and greenway networks
(Riparian Corridors).

1 Promote commercial development as village nodes to avoid the expansion of strip
commercial development along major highway corridors and alleviate the impact of regional
traffic on neighborhoods.

1 Discourage massive road projects and associated suburban development, while employing
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pedestrian-friendly solutions (walkways, bicycle paths, etc.)

U Preserve and protect cultural and natural resources by integrating them, where feasible, into
public parks, greenways and other protected open spaces.

C0 Encourage the administration of architectural design guidelines, where appropriate.

L Require visual continuity and pedestrian amenities in all site development, generally
requiring parking to the interior or rear and consistency with adjacent urban design.

!1. IT ADOPTS BY REFERENCE AND CARRIES FORTH THE FUTURE LAND
USE MAPS AND PRINCIPLES OF THE EXISTING RICHLAND COUNTY
SUBAREA PLANS AS AN INTERIM, TRANSITIONAL PLAN, SUBJECT TO
FUTURE EVALUATION FOR CONSISTENCY WITH THE LONG-RANGE
VISION. THE SIX SUBAREA PLANS ARE AS FOLLOWS:

0 Richland County Comprehensive Land Use Plan Update, Northwest Area,
September 1993

O Richland County Comprehensive Land Use Plan Update, North Central Area,
November 1992

El Richland County Comprehensive Land Use Plan Update, Northeast Area, 1995

(3 Richland County Comprehensive Land Use Plan Update, Lower Richland, January
1992

Q Richland County Comprehensive Land Use Plan Update, 1-77 Corridor, April 1994

Q Richland County Comprehensive Land Use Plan Update, 1-20 interbeltway Corridor,
November 1994

Ill. IT ADOPTS AND ENDORSES THE GOALS AND PRINCIPLE
STATEMENTS DEVELOPED AT THE IMAGINE RICHLAND
WORKSHOPS.

Goals and Principles

At the Imagine Richland community workshops, the planning vision team derived a set of
generalized goals and principles from the County's citizenry as a guideline for the
development of recommendations and policies in this section. These goals are general
in nature and deal with common issues and interdependencies, such as spatial
relationships and transportation. They provide a sense of shared vision for the community.
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Within this section, Goals indicate a destination or final purpose the community seeks to
attain. They are the most general, level of attainment and are refined by the statement of
principles. Principles are the more specific and measurable tasks to be accomplished as
part of attaining goals. In general terms, they are a pathway for the attainment of a goal.

Community Values

The goals and principles for Richland County capture and focus the vision of its citizenry.
During the Imagine Richland community workshops, the voices of the people were
documented and analyzed along with other sources of existing County data. This data
forms the basis for an outline of recurring values which are vital in shaping the County's
future. These values are divided into seven broad categories, as reflected in identified
goals:

o Future Growth.
13 Cooperative Planning.
O Safety.
12 Appearance.
1U Transportation.
1 Neighborhoods.
E2 Open Space and Preservation.

Future Growth

Condition

Richland County is anticipated to undergo substantial development and growth over the
next 20 years, requiring substantial investments in services and community facilities. As
the location for the state capital, it provides the economic center for the four-county Central
Midlands Region.

Goal

Provide for growth that is efficient and cost-effective; improves our quality of life; sustains
our economic viability; protects, preserves and promotes our environmentally sensitive
lands, our special historic and cultural sites, and our green spaces.

Principles

12 Define service area boundaries and levels of service (water, sewer, fire and police
protection)

U Regional cooperation
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" Needs and preferences of all (business, industry, residents)
O Adequate and timely infrastructure (coordination and cooperation with city, state and others)
O Consistency, fairness and reliability
" Public safety and welfare
o Efficiency and cost-effectiveness
O Improves quality of life
O Sustains economic viability
" Protects environmentally-sensitive lands
" Protects historic, cultural and green space sites
" Redirects growth
O Conserve and redevelop existing growth (infilling and use of brown fields)
O Zoning (flexible and performance-based)
" Planning (Continuous evaluation and review of Comprehensive Plan)
O Mixed-Use (Communities, villages)
O Affordability
U School Districts (Planned growth in compliance with Comprehensive Plan)

Cooperative Planning

Condition

Richland County has yet to take full advantage of cooperating with several natural catalysts
for growth. The County includes the regional economic hub, the City of Columbia, and
several smaller communities, including Blythewood, Irmo, Arcadia Lakes, ForestAcres and
Eastover. In addition, the City of Columbia's metropolitan area includes a substantial
incorporated portion of neighboring Lexington County.

Goal

Develop and maintain organizations and practices which include the participation of state
and all local governments and citizens with a commitment to coordinated planning to
achieve common goals.

Principles

U Organizations (Development of new or the culmination of existing)
0 Practices (Ordinances, regulations, etc. are enforced and support is provided)
U Participation (Buy-in and accommodation)
0 Common Goals (Growth strategy, cooperative planning, preservation, appearance, safety,

neighborhoods, transportation and open space)
a Standardization (of regulations across jurisdictional lines)
0 Centralization (One-stop service and centralized information)
0 Affordability (Being realistic and responsible with our resources)
U Information Sharing (Formalize the sharing of information among jurisdictions)
U Timeliness (Plan proactively and be flexible to accommodate current needs)
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Safety

Condition

Richland County has a large residential population and many amenities which support a
good quality of life at the family and neighborhood level. With an increasing population,
this quality of life needs to be protected and preserved.

Goal

Design specific strategies that will ensure the reality of a safe county, through
neighborhood interaction and communication (formal and informal); more mobile, visible
policing; school intervention programs, public education and information; better, more
uniform code enforcement and zoning; efficient public services; physical design of
developments, streetscape and neighborhoods; citizen self-sufficiency and personal
responsibility.

Principles
I

0 Communication (Neighborhood and business associations, other techniques)
E3 Education (School system, neighborhoods, individual citizens)
O Outreach (Community-oriented decentralized policing with local involvement and interaction;

school resource officers, youth)
O Uniformity (Systematic enforcement within manageable districts)
C Inclusion (All citizens involved regardless of age, income, race, etc.)
O Accountability (Citizens, law enforcement and local governments take responsibility)
O Equitable Distribution (Resources provided to law enforcement, safety, fire and EMS)
O Careful Design (Streets, public areas, circulation patterns, new and existing developments,

sidewalks, lighting)

Appearance

Condition

Despite its setting of natural scenic beauty, quality schools and relatively low crime rate,
Richland County has yet to reach its full potential as a quality location to live, work, play
and visit.

Goal

Create and maintain a more beautiful, clean and green environment to be viewed by
residents, tourists and visitors to the community of Richland County as a great place.

Richland County, South Carolina 4-11



Imagine Richland 2020 Plan Concept

Comprehensive Plan

Principles.

0 Think "Greenlinesso (Beautification projects to educate the public, starting with children)
O Promote and Educate (Start with local citizens, making people aware of how attractive open

spaces add to physical well-being)
O Communicate (Goals, plans and ideas to inspire the general community through the media)
O Taking responsiblity (Individual stakeholders)
O Affordability (Work patiently with those not in compliance)
" Incentives (What will encourage the business community?)
3 Ordinances (New and improved, with enforcement)

O Guidelines (Understandable, including management)
o Coordination (City, county, state, public and private)
.0 Diversity and Variety (Recognize differing opinions on aesthetics)

Transportation

Condition

Today, Richland County is mostly dependent on personal vehicular transportation for both
regional and local commuting, resulting in high traffic volumes that conflict with its local
traffic patterns and quality of life. Although a public transit system is in place and future
thoroughfare improvements are planned, transportation remains one of the most important
planning issues.

Goal

Provide and maintain a safe, efficient and environmentally sensitive multi-modal
transportation system that provides access to regional resources for all citizens and users,.
minimizes disruption to existing roads and recognizes the distinctive qualities of urban and
rural road design.

Principles

0 Land Use (Compatible reWationships between development and transportation systems)
.Safe (Good roadway design; driver education; mode separation including crosswalks,
overpasses, .streetscape improvements and bike lanes; well-lit, clean and safe transit
system; and effective law enforcement)

O Efficient (Moving the mass users for the least cost, a key link between origins and
destinations)

U Convenient (Schedules compatible with origins and destinations; feeder systems such as
park-n-ride and other incentives important)

1 Environment (Alternatives to gas power, nice appearance of roadways, multi-modal options,
inter-connected system to reduce new construction and traffic)

0 Multi-Modal (Ught rail, commuter rail, mono-rail cars, high occupancy lanes (HOV), bikeways
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and lanes, sidewalks, trails and greenways, all interconnected)
0 Trip Reduction (Encourage work at home, telecommunications)
0 Accessibility (Equitable and affordable access for all, including handicapped and children,

elimination of the "public transit stigma" to encourage broader use of a mode of choice;
provide incentives for bike and pedestrian-friendly development)

O Regional (Coordination of a regional, multi-jurisdictional system; and all regional resources
accounted for in cultural, recreational, medical and personal services)

Neighborhoods

Condition

While there are neighborhood groups active in the County's political processes, there are
other neighborhoods that either do not actively participate or are not actively represented.

Goal

Respect and address the needs of its residents by providing safe, livable and affordable
communities that ensure that the natural and cultural environments in which they live are
enhanced.

Principles

O Community (What you belong to - a sense of being a part of a larger place)
O Neighborhood (What belongs to you - a sense of ownership)
O Connectedness (Sense of shared community)
0 Identity (Recognize the special or unique qualities within our community)
E3 Pride (Safe, willingness to invest emotionally and economically by the local government and

its citizens)
U Basic Needs (Everyone needs shelter, food, employment, education, recreation, health,

safety, etc.)

Open Sgace and Preservation

Condition

Richland County is experiencing enormous growth, thereby threatening many of its natural
resources while increasing demands on existing outdoor recreational areas.

Goal

Preserve, enrich and promote natural, cultural and rural areas, including watersheds,
wetlands, waterways, habitats and forest lands.
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Principles

I) Access (Make available to all interested; solve problems such as handicapped access,
elderly access, etc.)

O Physical Access (Do not take away from the natural features, e.g. boat ramps)
O CooperationfCoordination (implementation by local governments, stakeholders, private

individuals, developers, school districts and boards.
O Identify (Determine areas that need protection)
2 Staffing/Education (Knowledge of grant writing among adequate numbers of staff)
O Affordability (Clean watersheds and water supplies are cheaper than pollution clean-ups

given life-cycle costs)
O Citizen Input (Keep people involved in the process)
0 Respect (Recognize impacts on surrounding neighbors and properties)
U Regulation (Environmental control, updated ordinances and historical preservation

ordinances)
0 City vs. County Needs (Recognize both rural and urban environments)

IV. IT ACCEPTS FOR CONSIDERATION THE FOLLOWING POLICIES AND
RECOMMENDATIONS DERIVED FROM THE GOALS AND PRINCIPLES
DEVELOPED AT THE IMAGINE RICHLAND WORKSHOPS.

Policies and Recommendations

Policies and recommendations articulate the manner in which goals and principles will
be attained. The policy and recommendation statements of the Plan are intended to guide
individual and collective decisions concerning the preservation and development of the
County within the 20-year planning period. Proposals.for the most effective policies to
achieve goals and principles will form a critical element in implementing the Imagine
Richland 2020 Comprehensive Plan. These policies and recommendations will form the
basis for selecting priorities for future work programs to implement the Plan.

Policies and recommendations are listed in accordance with the same seven categories
for which goals and principles were developed at the Imagine Richland Workshops and are
as follows:

Future Growth

Urban Growth

0 Review the Comprehensive Plan every five years for contemporary community acceptance.

U Adopt the principles of the existing Subarea Land Use Plans.

Q Maintain Richland County's pro-development stance by remaining open to new trends in
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urban growth patterns.

0 Coordinate economic development efforts with urban growth issues and development
schedules.

Q Consider alternatives that reduce negative environmental impacts.

O Work with land developers to reach mutually agreeable terms for goals to develop new land.

Capital Improvements

O Define mechanisms that will facilitate concentrated high density development which is
serviceable.

a Develop regulations that consider utility/infrastructure policies and capital financing policies
and priorities.

O Place the burden for meeting adequate public facilities criteria on the developer.

O Develop multi-tiered ranking system based for evaluating proposed development for
determining the adequacy of community facilities for the type of development proposed.
Points will be assigned based on how well the proposed development achieves the vison,
goals and principles of the Comprehensive Plan.

O Advocate multi-density developments, especially dense nodes at traffic artery intersections
and light rail stations.

O Analyze current: levels of County services to identify County's equipment, infrastructure and

program needs.'

O Compare the costs of fewer, large regional facilities to multiple, small facilities.

O Consider using alternative sewage treatment

U Advocate the collocation of recreational uses with utility easements (e.g. locate a bike path
over a utility easement).

O Coordinate public school and public library facilities.

0 Consider collocating a new branch library with a public school.

O Create a focus group to evaluate future educational needs of Rchland County.

o Coordinate County planning efforts with individual school district planning.

Economic Development

0 Coordinate local economic development efforts with those of the region.
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(2 Continue to promote the 1-77 corridor as the County's major location for highly technological
industries.

Cooperative Planninct

0 Coordinate County issues with other regional entities, including Lexington County all
incorporated areas within the City of Columbia's Metropolitan Statistical Area.

o3 Coordinate with other regional entities to create uniform planning programs of administration
and enforcement

2 Promote a light rail connection within the greater metropolitan area, especially along the Two
Notch Road corridor.

1 Coordinate economic development efforts with those of other regional entities, including the
Greater Columbia Chamber of Commerce.

a Promnote the participation of regional entities in major infrastructure projects (e.g. regional
wastewater).

Safety

U Create excitement around community life, to provide incentives for residents to interact and
communicate with their neighbors.

1 Identify key crime issues in the community and work with resident groups to develop new

ways of addressing them.

0 Develop grassroots programs that encourage citizen involvement in community policing.

1 Implement community or neighborhood plans that support safety issues as identified in the
Comprehensive Plan.

Appearance

U

U12

12

Develop aesthetic ordinances to protect and preserve natural beauty.

Encourage design assistance programs for the developer, through public/private
partnerships and grant assistance.

Develop definitive urban design guidelines for specific urban village themes.

Create site and land design standards that based on multiple development scenarios.

Protect Richland County's natural amenities as economic assets.
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Plan Concept

Q Develop and implement strong aesthetic regulations that support community image
principles including a coordinated streetscape plan, pedestrian/open space plan, landscape
plan, signage/graphics plan and an outdoor advertising plan.

O Encourage the creation of "Traditional Neighborhood Development0 by reducing incidental
commuting and by encouraging mixed-used adjacencies.

o Encourage low-density professional office buildings and mixed-use "comer-stores" adjacent
to residential neighborhoods.

Q Develop a favorable ratio between single-family and multi-family housing units.

O Unk commercial areas, schools and parks to neighborhood developments through the
development of riparian corridors.

O Encourage higher densities for mass-transit or Transit Oriented Design corridors, near
commercial nodes.

0 Umit the number of apartments in close proximity to commercial nodes, to avoid the creation
of neighborhoods that are entirely multi-family.

o Consider mixed-use developments within multi-family dwellings above commercial uses as
a housing alternative.

O Encourage the development of housing units in appropriate locations and in a wide range
of styles and models.

0 Encourage financial institutions and developers to consider alternative housing types and
patterns of development, during the initial planning review process.

Transportation

0 Promote transportation planning efforts between the Metropolitan Planning Organization
(MPO), the City of Columbia and the South Carolina Department of Transportation (SCDOT)
for regional and local roadways and transportation networks.

0 Develop a strategy to urge the expansion of existing bus service to outlying areas of the
County (e.g. shuttles that tie in with regional public transportation lines).

.O Promote the provision of bicycle trails and corridors in unincorporated areas of the County.

O Advocate the use and/or provision of alternative forms of transportation (e.g. existing bus
service, light rail, pedestrian and bicycle).
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Neighborhoods

Neighborhood Relationships

0 At the County level, encourage a spirit of community interest which not losing sight of the
importance of individual neighborhood planning.

U) Develop a marketing strategy that promotes community strengths such as good schools,
beautiful natural environment, low crime rate, proximity to the City of Columbia, reputation
as an excellent place to Wive and work, and healthy and expanding business community.

O Encourage a program of festivals and neighborhood functions that bring people together
across neighborhood boundaries.

Q Physically connect neighborhoods through the provision of riparian corridors, bike trails and
hiking trails.

Policies and Recommendations - Identity

Q Create an image that differentiates neighborhoods in RichLand County from other
communities (e.g. historic locales, annual festivals, a recreational hub).

0 Market Richland County as a destination for outdoor activities (e.g. "Work-in Columbia and
Play in Richland County")

Oo1en Space and Preservation

Ea Coordinate efforts among the Richland County Recreation Commission, Planning
Department and Pubflc Works/Engineering Department to ensure the maximum usage of
County funds to preserve natural areas.

" Coordinate with other regional entities in developing a regional Open Space Plan.

" Collocate civic services (schools, police, fire stations) with parks in Richland County for
aesthetic, budgetary and security reasons.

" Coordinate recreation efforts with all recreation providers in the region.

" Encourage corporate and private sponsorships I partnerships for parks.

U Encourage private developments to provide additional recreational amenities and gathering
places.
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V. IT ADOPTS A FIVE-YEAR WORK PLAN LEADING UP TO THE 2005
REVIEW OF THE COMPREHENSIVE PLAN.

The five-year Work Planwhich follows is based upon assigning priorities to policies and
recommendations, which were developed to implement the goals and principles of the
Imagine Richland Workshop. This Work Plan will provide a methodology to transition the
County toward the Town and Country Planning Concept as envisioned in the Richland
2020 Vision.

Five-Year Work Plan

Richland County has undertaken the development of the (magine Richland 2020
Comprehensive Plan not as an end in itself, but as a beginning of events leading toward
effective implementation of the Plan. A five-year work plan evolving from priority
recommendations of the Imagine Richland Workshops was developed as a guide for
carrying out the Plan.

The County intends to use the following work plan as a g uide in establishing activities for
each of the coming five years, leading to an update of the Imagine Richland 2020
Comprehensive Plan. The. suggested list of activities can be modified following annual
assessments or report cards presented during the County's annual budgeting process.
A schedule of priority items for consideration is set forth in Table 44 below:
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Table 44
Five-Year Work Plan

Richland County

Year(s) Fiscal Year Priority Actions

1 1999 - 2000 u Adopt Imagine Richland 2020 Comprehensive Plan and
bridge Zoning Ordinance/Land Development Regulations.

Revise 2 specific Subarea Plans from rapidly growing
Northeast Planning Area and slow growth Lower Richland
Planning Area for consistency with the Comprehensive Plan.

Bridge Plan Concept differences with Columbia, Lexington
County and other municipalities by establishing cooperative
planning, facilities, and development task force.

0 Prepare a comparative cost analysis to determine cost
Increases and decreases of contemporary development vs.
Town and Country development for both private development
costs and public service Infrastructure costs.

8 Seek SCDOT and Central Midlands Council of Governments
support of Town & Country Planning Concept road design
projects.

* Adopt an interim ordinance for dealing with land use
decisions during the transition period between adoption of the
Plan and a new set of land use ordinances that will
implement the vision.

Hold facilitated meetings and workshops with cities and
towns, home builders, farm owners, agencies, realtors and
other interests to collaborate on development of
implementation tools.

Reevaluate the Plan Vision within sbx months of its adoption
to determine whether changes should be considered.

a Prepare Annual Report Card, timed with annual budget plan
preparation.
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Table 44
Five-Year Work Plan

Richland County
(continued)

Year(s) Fiscal Year Priority Actions
2 200 201 ReiseSubre Plnsin ,,n wit ovryigp .nile.n

22000 -2001 • Revise Subarea Plans, in line with overlying principles and

recommendations in the Comprehensive Plan.

* Define primary service areas or land classifications.

* Develop concept for provision of community facirities.

• Develop mufti-level adequate facilities evaluation
methodology.

Seek location for application of first Town & Country Node:
soflick property Owners, developers, service providers to
coordinate plans for development.

M Adopt revised zoning ordinances, land development
regulations, design standards and best management
practices.

0 Prepare to receive first Town & Country Node plan and
permit approvals, utilities and transportation system
commitments.

, Prepare Annual Report Card, timed with annual budget plan
preparation.

3 2001 - 2002 2 Apply primary service areas or land classifications system to
Northeast and Lower Richland Planning Areas.

Prepare Annual Report Card, timed with annual budget plan

preparation.

4 2002 - 2003 a Rewrite public utilities infrastructure support policies.

• Incorporate adequate facilities provisions in development
regulations and capital improvements plan.

* Prepare Annual Report Card, timed with annual budget plan
preparation.
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Table 44
Five-Year Work Plan

Richiand County
(continued)

Year(s) Fiscal Year Priority Actions

2003 - 2004 5 Apply multi-tiered adequate facilities ranking system to
preliminary development approvals.

2 Update Imagine Richland 2020 Comprehensive Plan and
prioritize actions for years 6 through 10.

VI. IT ADOPTS AN INTERIM IMPLEMENTATION ORDINANCE.

Interim Implementation Ordinance

An interim ordinance clarifying the legal effect of the Imagine Richland 2020
Comprehensive Plan and Vision will be implemented during the transitional period after
May 3, 1999. It will consist of the following:

Q The Comprehensive Plan and Vision will not trigger any zoning changes.

Q Development reviews, involving the subdivision of land and site plans for uses allowed under
existing zoning will apply principles of the Vision with respect to infrastructure construction,
but only to the extent practical and economically feasible. Waivers of requirements will be
granted whenever such waivers are consistent with the Plan Vision. The Vision will not be
applied in a way that Increases development costs for any project that is allowed by the
existing zoning. The Vision will have no impact on the ability of property-owners to subdivide
and convey property to family members as provided in Article 13 of the Land Development
Regulations, entitled Private Driveway Subdisions."

0 Any developer or landowner may propose a development that is intended to be consistent
with the principles of the Plan Vision. If the proposal is found to be substantially consistent
with the Vision principles, it will be fully exempt from all existing zoning and land
development requirements found to be inconsistent with the Vision. It will also receive a
streamlined review process that will enable it to bypass some of the procedures that might
otherwise apply to a rezoning and site plan review application, consistent with the
requirements of State law. This will allow 'pilot" projects of all kinds to proceed while

applying the principles of the Plan Vision, but will not require anyone to propose such
projects.

a All other applications for rezoning will be required to show some consideration of the

principles of the Plan Vision. Where the principles prove to be inapplicable or impractical,
applicants will be asked to demonstrate why they cannot follow these principles. Waivers
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Table 44
Five-Year Work Plan

RichlandCounty
(continued)

Year(s) Fiscal Year Priority Actions

5 2003- 2004 01 Apply multi-tiered adequate facilities ranking system to
preliminary development approvals.

Update Imagine Richland 2020 Comprehensive Plan and
prioritize actions for years 6 through 10.

V1. IT ADOPTS AN INTERIM IMPLEMENTATION ORDINANCE.

Interim Implementation Ordinance

An interim ordinance clarifying the legal effect of the imagine Richland 2020
Comprehensive Plan and Vision will be implemented during the transitional period after
May 3,1999. It will consist of the following:

C1 The Comprehensive Plan and Vision will not trigger any zoning changes.

Q Development reviews, involving the subdivision of land and site plans for uses allowed under
existing zoning: will apply principles of the Vision with respect to infrastructure construction,
but only to the extent practical and economically feasible. Waivers of requirements wil be
granted whenever such waivers are consistent with the Plan Vision. The Vision will not be
applied in a way that increases development costs for any project that is allowed by the
existing zoning. The Vision will have no impact on the ability of property-owners to subdivide

and convey property to family members as provided in Article 13 of the Land Development
Regulations, entitled uPrivate Driveway Subdivisions.",

0 Any developer or landowner may propose a development that is intended to be consistent
with the principles of the Plan Vision. If the proposal is found to be substantially consistent
with the Vision principles, it will be fully exempt from all existing zoning and land
development requirements found to be inconsistent with the Vision. It will also receive a
streamlined review process that will enable it to bypass some of the procedures that might
otherwise apply to a rezoning and site plan review application, consistent with the
requirements; of State law. This will allow 'pilot" projects of all kinds to proceed while
applying the principles of the Plan Vision, but will not require anyone to propose such
projects.

I All other applications for rezoning will be required to show some consideration of the
principles of the Plan Vision. Where the principles prove to be inapplicable or impractical,
applicants will be asked to demonstrate why they cannot follow these principles. Waivers
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Popu.l.aqtgi.qn > Table 10

Annual Estimates of the Population for Incorporated Places in South Carolina (2000-2003)

April 1, 2000 %Change
Incorporated Place Estimates July 1, 2000 July 1, 2001 July 1, 2002 July 1, 2003 2000-2003

1 Base 2002 03 I

Abbeville city 5,844 5,844 5,819 5,800 5,786 -1.0
Aiken city 25,410 25,459 25,623 26,024 26,456 4.1
Allendale town 4.052 4,050 4,003 3,963 3,910 -3.5

Anderson city 25,605 25,626 25,711 25,752 25,563 -0.2

Andrews town 3,068 3,070 3,054 3,063 3,053 -0.5
Arcadia Lakes town 882 880 871 871 866 -1.8
Atlantic Beach town 351 352 351 351 358 2.0

Awendaw town 1,195 1,195 1,193 1,20- 1,208 1.1
Aynor town 587 587 582 58b 589 0.3
Bamberg town 3,733 3,721 3,651 3,634 3,568 -4.4
Barnwell city 5,035 5,029 5,002 4,962, 4,958 -1.5

Batesburg-Leesville town 5,533 5,534 5,528 5,500 5,536 0.1

Beaufort city 12,501 12,488 12,379 12,432 12,376 -1.0
Belton city 4,468 4,473 4,493 4,493 4,490 0.5
Bennettsville city 9,445 9,430 9,318 9,385 9,296 -1.6

Bethune town 352 352 352 350 352 0.0
Bishopville city 3,681 3,687 3,696 3,694 3,688 0.2

Blacksburg town 1,880 1,883 1,889 1,897 1,890 0.5
Blackville town 2,973 2,972 2,969 2,949 2,951 -0.7

Blenheim town 137 137 136 136 135 -1.5
Bluffton town 1,277 1,324 1,500 1,623 1,778 39.2

Blythewood town 170 185 241 247 273 60.6
Bonneau town 354 354 351 348 343 -3.1
Bowman town 1,198 1,198 1,194 1,187 1,178 -1.7
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Branchvllle town 1,083 1,082 1,076 1,068 1,059 -2.2
Briarcllfie Acres town 470 471 472 477 485 3.2

Brunson town 589 588 584 579 581 -1.4

Burnettown town 2,754 2,754 2,755 2,764 2,773 0.7

Calhoun Falls town 2.303 2,305 2.303 2,298 2,294 -0.4

Camden city 6.681 6,685 6,668 6,838 6,861 2.7

Cameron town 449 449 442 432 432 -3.8

Campobello town 449 449 450 451 453 0.9

Carlisle town 496 496 493 489 485 -2.2

Cayce city 12,172 12,167 12,125 12,375 12,388 1.8

Central town 3,547 3,548 3,534 3,525 3,516 -0.9

Central Pacolet town 267 268 271 2i2 273 2.2
Chapin town 628 630 635 638 647 3.0

Charleston city 96,650 96,937 97.694 99,165 101,024 4.5

Cheraw town 5,537 5,528 5,441 5,442 5.416 -2.2

Chesnee city 1,003 1,005 1,007 1,008 1,010 0.7

Chester city 6,476 6,476 6,418 6,383 6,326 -2.3

Chesterfield town 1,374 1,373 1,356 1,350 1,342 -2.3

Clemson city 11,939 11,949 11,937 11,920 11.936 0.0
Clinton city 9,149 9,142 9,096 9,028 9,010 -1.5

Clio town 774 774 767 763 756 -2.3

Clover town 4,018 3,999 3,917 3,698 3,933 -2.1

Columbia city 116,273 116,390 116,849 117,0910 117,357 0.9

Conway city 11.788 11,838 11,919 12,008 12,538 6.4

Cope town 107 107 106 106 105 -1.9

Cordova town 152 152 150 149 147 -3.3

Cottageville town 707 708 710 713 710 0.4

Coward town 650 650 652 656 659 1.4

Cowpens town 2,279 2,281 2,291 2,298 2,306 1.2

Cross Hill town 601 601 601 598 599 -0.3

Darlington city 6,720 6,710 6,645 6,617 6,582 -2.1

Denmark city 3,328 3,318 3,258 3,241 3,168 -4.8

Dillon city 6,388 6,376 6,395 6,385 6,362 -0.4

Donalds town 354 354 351 350 349 -1.4

Due West town 1,209 1,226 1,292 1,296 1,295 7.1

Duncan town 2,861 2,865 2,878 2.889 2.900 1.4
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Easley city 17,899 17,968 18,162 18,314 18,479 3.2

Eastover town 830 828 819 816 808 -2.7
Edgefleld town 4,568 4,559 4.517 4,522 4,501 -1.5

Edislo Beach town 641 644 655 659 658 2.7

Ehrhardt town 614 612 599 593 579 -5.7

Elgin town 815 817 821 812 830 1.8

Elko town 212 212 212 210 211 -0.5
Elloree town 742 740 728 717 710 -4.3

Estill town 2,425 2,423 2,411 2,394 2,410 -0.6

Eutawville town 344 344 341 339 335 -2.6

Fairfax town 3,206 3,185 3,079 3,206 3,179 -0.8

Florence city 30.211 30,150 29,980 30,105 30,267 0.2

Folly Beach city 2,116 2,130 2,178 2,210 2,197 3.8

Forest Acres city 10,582 10,551 10,429 10,404 10,343 -2.3

Fort Lawn town 864 865 864 863 857 -0.8

Fort Mill town 7,587 7,582 7,541 7,66$ 7,879 3.8

Fountain Inn city 6,017 6,044 6.141 6,331 6,440 7.0

Furman town 286 286 284 281 282 -1.4

Gaffney city 12.968 12,967 12,926 12,960 12,877 -0.7

Gaston town 1,304 1,314 1,356 1,386 1,390 6.6

Georgetown city 8,979 8,977 8,904 8,954 8.951 -0.3

Gifford town 370 370 371 369 372 0.5

Gilbert town 500 502 511 517 527 5.4

Goose Creek city 29,271 29,356 29.565 30,042 30,574 4.5

Govan town 67 67 66 6ti 65 -3.0

Gray Court town 1,021 1,020 1,015 1,008 1,008 -1.3

Great Falls town 2,194 2,192 2,165 2,147 2,122 -3.3

Greeleyville town 452 450 443 433 429 -5.1

Greenville city 56,052 56,134 56,395 56,115 55,926 -0.2

Greenwood city 22,265 22,239 22,191 22,250 22,252 -0.1

Greer city 17,268 17,406 17,936 18,667 19,333 12.0

Hampton town 2,837 2,834 2,820 2,802 2.822 -0.5

Hanahan city 12,938 12,924 12,814 12,811 12,971 0.3

HardeevUie city 1,793 1,800 1,815 1,815 1,813 1.1

Harleyville town 685 684 684 688 690 0.7

Hartsville city 7.572 7,562 7,490 7,457 7,435 -1.8

Heath Springs town 864 862 856 855 854 -1.2

• •0006
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Hemingway town 573 570 558 547 538 -6.1
Hickory Grove town 337 338 340 345 351 4.2
Hilda town 436 436 436 434 434 -0.5

Hilton Head Island town 33,862 33,923 33,973 34,452 34,407 1.6

Hodges town 159 159 158 157 157 -1.3
Holly Hill town 1,421 1,419 1,408 1,397 1.377 -3.1

Hollywood town 3.882 3.928 4,099 4,161 4,223 8.8
Honea Path town 3,516 3,520 3,540 3,541 3,540 0.7

Inman city 1,884 1,884 1,882 1,882 1,882 -0.1
Irmo town 11,102 11,098 11,071 11,112 11.170 0.6
Isle of Palms city 4,583 4,570 4,499 4,503 4,496 -1.9
Iva town 1,156 1,158 1,166 1,166 1,165 0.8

Jackson town 1,625 1,625 1,625 1,629 1,635 0.6

Jamestown town 97 97 97 96 96 -1.0
Jefferson town 703 704 700 697 696 -1.0
Johnsonville city 1,418 1,416 1,412 1,419 1.428 0.7

Johnston town 2.375 2,368 2,330 2.339 2,323 -2.2

Jonesville town 982 980 965 952 943 -4.0

Kershaw town. 1,645 1,641 1,625 1,622 1,619 -1.6
Kiawah Island town 1,163 1,157 1,129 1,11 a 1,110 -4.6

Kingstree town 3,492 3,477 3,409 3,355 3,308 -5.3

Kline town 238 238 236 234 235 -1.31
Lake City citv 6.478 6.476 6.487 6,52? 6.536 0.9

. . . . . . . .1 - 5/0/.72006
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Lake View town 789 788 793 788 788 -0.1

Lamar town 1.015 1,015 1,010 1,009 1,007 -0.6

Lancaster city 8,177 8,191 8,254 8,387 8,354 2.2

Landrum city 2,470 2,472 2,479 2,483 2,490 0.8

Lane town 585 584 578 570 562 -3.9
Latta town 1,410 1.406 1,408 1,411 1,416 0.4
Laurens city 9,916 9,905 9,832 9,810 9,819 -1.0

Lexington town 9,991 10,118 10,609 11,116 11,746 17.6
Liberty city 3,009 3,011 3,007 3,005 3,002 -0.2

Lincoinville town 904 902 . 892 889 884 -2.2

Little Mountain town 255 255 256 2563 259 1.6
Livingston town 148 148 148 147 146 -1.4

Lockhart town 543 541 527 51i 509 -6.3

Lodge town 114 114 113 113 111 -2.6

Loris city 2,079 2,083 2,075 2,084 2,192 5.4

Lowndesville town 166 166 166 166 167 0.6
Lowrys town 207 207 205 204 202 -2.4

Luray town 115 115 115 114 115 0.0
Lyman town 2,659 2,661 2,665 2,672 2,681 0.8

Lynchburg town 588 588 586 588 589 0.2
McBee town 714 715 711 711 711 -0.4

McClellanville town 459 458 454 459 463 0.9

McColl town 2,498 2,497 2,478 2,466 2,441 -2.3

McConnells town 287 286 283 282 296 3.1

McCormick town 2,659 2,658 2,652 2,689 2,684 0.9

Manning city 4,028 4,024 4,011 3,993 3,978 -1.2

Marion city 7,021 7,025 6,998 7,014 7,008 -0.2
Mauldin city 15,315 15,455 15,994 16,805 17,716 15.7

Mayesville town 1,061 1,062 1,057 1,063 1,067 0.6
Meggett town 1.300 1,299 1,289 1,296 1,304 0.3

Moncks Comer town 5,989 5,998 6,012 6,042 6,019 0.5

Monetta town 220 220 220 219 219 -0.5

Mount Croghan town 155 155 154 153 153 -1.3

Mount Pleasant town 47,656 48,325 50,746 53,014 54,788 15.0

Mullins city 5,029 5,017 4,941 4,873 4,854 -3.5

Myrtle Beach city 23.083 23,392 24,361 24,497 24,691 7.0

......... ....... ... @Q o5/0 06
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Nooses town 413 413 412 410 407 -1.5

Newberry city 10,586 10,579 10,581 10,652 10,608 0.2

New Ellenton town 2,250 2,251 2,257 .2,267 2,276 1.2

Nichols town 408 407 400 395 397 -2.7

Ninety Six town 1,93I 1,932 1,923 1,921 1.917 -1.0

Norris town 847 849 855 858 860 1.5

North town 813 812 808 803 796 -2.1

North Augusta city 17,581 17,614 17,717 18,053 18,413 4.7

North Charleston city 80,537 80,491 80,100 80,592 81,577 1.3

North Myrtle Beach city 10,978 11,112 11.523 12,009 12,442 13.3

Norway town 389 389 386 383 380 -2.3

Olanta town 613 612 610 611 614 0.2

Olar town 237 236 231 229 224 -5.5

Orangeburg city 12.781 12,768 12,687 12,719 12,758 -0.2

Pacolet town 2.744 2,748 2,764 2,779 2,754 0.4

Pageland town 2,527 2,527 2,506 2,512 2,522 -0.2

Pamplico town 1,139 1,135 1,123 1,130 1,133 -0.5

Parksville town 120 120 121 121 121 0.8

Patrick town 354 354 352 352 352 -0.6

Pawleys Island town 138 138 136 136 135 -2.2

ax V wn 248 248 248 247 246 -0.8
Peaktown 61 61 61 61 o1 0.0
Pellon town 553 556 568 568 568 2.7

Pelzer town 97 97 96 96 95 -2.1
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Pendleton town 2,970 2,974 2,992 2,994 2,994 0.8

Perry town 237 237 240 241 243 2.5

Pickens city 3,029 3,031 3,025 3,020 3.015 -0.5

Pine Ridge town 1.593 1,598 1,614 1,626 1,651 3.6

Pinewood town 512 512 507 509 510 -0.4

tPol 4 wn 98 98 98 98 -17W 0.0

Pomana town 177 177 177 173 178 0.6

Port oya own 3,962 3,964 3,951 3,984 4,424 11.7

Prosperity town 1,047 1,050 1,064 1,075 1,082 3.3

Quinby town 842 841 837 842 849 0.8

Ravenel town 2,339 2,337 2,326 2,332 2,336 -0.1

Reevesville town 207 207 207 208 208 0.5

Reidville town 478 480 488 494 499 4.4

Richburg town 332 332 331 330 327 -1.5

Ridgeland town 2.610 2,610 2,602 2,597 2,591 -0.7

Ridge Spring town 824 823 816 809 807 -2.1

Ridgeville town 1,686 1,689 1.708 1,791 1,790 6.2

Ridgeway town 328 329 328 327 323 -1.5

Rock Hill city 49,816 50,456 52,821 54,658 56,114 12.6

Rockville town 137 137 135 135 135 -1.5

Rowesville town 378 378 375 372 369 -2.4

Ruby town 348 348 346 346 346 -0.6

St. George town 2,092 2,089 2,085 2,098 2,097 0.2

St. Matthews town 2,107 2,110 2,098 2,081 2,093 -0.7

St. Stephen town 1.776 1,775 1,764 1,758 1,749 -1.5

Salem town 128 126 127 127 128 1.6

Salley town 410 410 408 403 409 -0.2

Saluda town 3,066 3,062 3,040 3,016 3,007 -1.9

Santee town 740 739 735 730 725 -2.0

Scotia town 227 227 228 227 229 0.9

Scranton town 973 972 974 979 983 1.0

Seabrook Island town 1,250 1,244 1,214 1.203 1,194 -4.5

Sellers town 277 277 274 271 270 -2.5

Seneca city 7,676 7,682 7,672 7,720 7,674 0.0

Sharon town 421 420 418 417 *424 0.7

Silverstreet town 216 216 216 218 218 0.9

* .*
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Simpsonville city 14,418 14,458 14,603 14,686 14.781 2.5

Six Mile town 553 554 555 556 557 0.7

Smoaks town 140 140 138 138 136 -2.9

Smyrna town 59 59 57 57 59 0.0

Snelling town 246 246 247 246 247 0.4

Society Hill town 702 703 704 705 706 0.6

South Congaree town 2,266 2,273 2,303 2,317 2,318 2.3

Spartanburg city 39,803 39.718 39,346 39,113 38,718 -2.7

Springdale town 2,877 2,877 2,874 2,870 2,878 0.0

Springfield town 504 503 498 493 488 -3.2

Starr town 173 174 176 178 180 4.0

Stuckey town 263 262 260 25' 254 -3.4

Sullivan's Island town 1,911 1.905 1.874 1,860 1,854 -3.0

Summerton town 1,061 1,060 1.056 1,044 1,033 -2.6

Summerville town 27,819 28,018 28,919 30,092 31,734 14.1
Summit town 219 220 225 228 233 6.4

Sumter city 40,073 40.042 39,580 39,689 39,790 -0.7

Suflside Beach town 4,425 4,437 4,438 4.461 4,515 2.0

Swansea town 533 532 528 523 528 -0.9
Sycamore town 185 185 181 180 178 -3.8

Tatum town 69 69 68 67 66 -4.3

Tega Cay city 4,114 4.113 4,096 4,120 4,178 1.6

Timmonsville town 2,315 2,312 2,310 2,322 2,335 0.9

Travelers Rest city 3,988 3,988 3,982 3.976 3,948 -1.0

VI 9/9006
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Trenton town

Troy town

Turbeville town

Ulmer town

Union city

Vance town

Varnville town

Wagener town

Walhalla city

Walterboro city

Ward town

Ware Shoals town

Waterloo town

Wellford city

West Columbia city

Westminster city

West Pelzer town

West Union town

Whitmire town

Williams town

Williamston town

Williston town

Windsor town

Winnsboro town

Woodford town

Woodruff city

Yemassee town

York city

237

101,

72C

102

8,793

208

2,074

863

3.807

5,174

110

2.363

203

2,030

13,085

2,743

879

297

1,512

116

3,791

3,307

127

3,622

196

4,240

807

6.985

236

105

721

102

8,778

208

2.072

863

3,811

5,169

110

2,362

203

2,032

13,076

2,748

881

297

1,510

116

3,796

3,304

127

3,626

196

4,236

809

6.987

23o

10E

72E

10C

8,63C

207

2,060

863

3,812

5,130

109

2,356

204

2,040

13,017

2,756

887

297

1,505

117

3.815

3,292

128

3,606

194

4,219

815

6.978

232

106

724

100

8,517

206

2,046

865

3,836

5,136
108

2,354

204

2,045

12,931

2,777

888

298

1,510

118

3,817

3,268

123

3,613

192

4,195

817

7.032

23C

107

718

99

8,431

204

2,057

866

3,810

5,356

107

2,352
205

2,049

12,920

2,759

888

299

1,505

118

3,817

3,267

129

3,583

190

4,162

828

6.960

-3.C
1.9

-0.3

-2.9

-4.1

-1.9

-0.8

0.3

0.1

3.5

-2.7

-0.5
1.0

0.9

-1.3

0.6

1.0

0.7

-0.5

1.7

0.7

-1.2

1.6

-1.1

-3.1

-1.8

2.6

-0.4

Source: Population Division, U.S. Census Bureau. Table 4: Annual Estimates of the Population for Incorporated

Places in South Carolina, Listed Alphabetically: April 1, 2000 to July 1, 2003 (SUB-EST2003-04-45).

© Copyright 2005
South Carolina Budget and Control Board,
Office of Research and Statistics
1919 Blanding St. Columbia, SC 29201
Phone: 803-898-9940

Last Updated 11.14.2005
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WMA Public Drawing Hunts
*th SCD NR offers a variety of WMA hunts through computerized

drawings. Hunt fees range from $10 to $100 per hunter and must be sub-
ritted at the time ofapplication. Applications for deer hunts are available
in July, waterfowl and quail hunts in September, and youth/adult only
turkey hunts in February. Deadlines to apply for draw hunts ar gener-
ally mid-August (deer), mid-October for quail and waterfowl and early
March for youth turkey hunts. Applications are available at SCDNR of-
fices statewide (refer to directory on page 58) or write SCDNR Public
Drawing Hunts, PO Box 167, Columbia, SC 29202 or visit our web site
at hty.wwwdnr. sc.go.
GENERAL REGULATIONS
On all DNR owned WMA lands the removal of artifacts or ecofacts (in-
cluding arrowheads) from the surface or subsurface is prohibited except
when approved by the State Historic Preservation Office and carried out
in accordance with their guidelines.
See page 35 for regulations on private lands in Game Zones 1,2 & 4.
Statutes 50-11-2200 and 50-11-2210 authorizes the promulgation of
WMA regulations. See specific game zones for seasons.
2.1 Except as provided in these regulations, it is unlawful to hunt or
take wildlife on areas designated by the South Carolina Department of
Natural Resources (SCDNR) as Wildlife Management Area (WMA)
lands.
2.2 Entry onto WMA land is done wholly and completely at the risk
of the individual. Neither the landowner or the State of South Carolina
nor the South Carolina Department of Natural Resources accepts any
responsibility for acts, omissions, or activities or conditions on these lands
which cause or may cause personl injury or property damage.' Entry onto WMA land constitutes consent to an inspection and

rch of the person, game bag or creel.
2.4 It is unlawful for anyone to hunt or take wildlife on WMA land
unless an individual is in possession of a valid South Carolina license; a
valid WMA permit and other applicable federal or state permits, stamps,
or licenses.
2.5 No Sunday hunting is permitted on any WMA lands.
2.6 On all WMA lands, baiting or hunting over a baited area is
prohibited.
As used in this section, "bait" or "baiting' means the placing, depositing,
exposing, distributing, or scattering of shelled, shucked, or unshucked
com, wheat, or other grain or other food stuffs to constitute an attraction,
lure, or enticement to, on, or over any area. "Baited area" means an area
where bait is directly orindirectly placed, deposited, exposed, distributed,
or scattered and the area remains a baited area for ten (10) days following
the complete removal of all bait.
2.7 OnWMA lands construction or use of tree stands is prohibited if
the tree stand is constructed by driving nails or other devices into trees or
ifwire is wrapped around trees. Other tree stands and temporary screw-in
type climbing devices are permitted provided they are not permanently
affixed or embedded in the tree.
2.8 On WMA lands any hunter younger than sixteen (16) years of
age must be accompanied by an adult (21 years or older) who is validly
licensed and holds applicable permits, liceses or stamps for the use of
WMA lands. Sight and voice contact must be maintained.
2.9 Notwithstanding any other provision of these regulations, the
Department may permit special events on any day during the regular
hunting season.
2.10 No person may release or attempt to release any animal onto De-

,,,Went-owned WMA lands without approval from te Department
W While hunting on Department-owned WM s, no person may

'consume or be under the influence of intoxicants, including beer wine,
liquor or drugs.

2.12 OnWMA lands, during the designated statewide youth deer hunt
day, still hunting only, two deer, either-sex.
WEAPONS
3.1 On WMA lands hunters may use any shotgun, rifle, bow and ar-
row or hand gun except that specific weapons may be prohibited on certain
hunts. Small game hunters may possess or use shotguns with shot no larger
than No. 2 or .22 rimfire rifles/handguns or primitive muzzle-loading
rifles of .40 caliber or smaller. Small game hunters may not possess or use
buckshot, slugs or shot larger than No.2. Blow guns, dart guns or drugged
arrows are not permitted. Small game hunters using archery equipment
must use small game tips on the arrows (judo points, bludgeon points, etc.).
The use of crossbows during any archery only season is unlaf except as
allowed by 50-11-565 (see page 30).
3.2 For Special Primitive Weapons Seasons, primitive weapon in-
dude bow and aow and muzzle-loading shotguns (20 gauge or larger)
and rifles (.36 caliber or larger) with open or peep sights or scopes, which
use black powder or a black powder substitute that does not contain nitro-
cellulose or nitro-glycerin components as the propellant charge; ignition at
the breech must be by the old type percussion cap which fits on a nipple
or by flintstone striking frizzen or a "disk type ignition system. 'The use
of in-line muzzleloaders and muzzleloaders utilizing a shotgun primer
including "disk" type ignition systems is permitted. During primitive
weapons season, no revolving rifles are permitted. Crossbows may be
used on WMA and private lands only during firearms and muzzleloader
seasons for deer and bear. Use of crossbows during archery only seasons
for deer requires special exemption (see page 30 Crossbows).
3.3 OnWMA landsbig game hunters are not allowed to use military
or hard-jacketed bullets or .22 or smaller rimfire. Buckshot is prohibited
duringstill hunts for deer or hogs on the Santee Coastal Reserve, Bucks-
port, Pee Dee Station Site, Lewis Ocean Bay Great Pee Dee, Crackerneck,
Webb Center, Marsh Furniture, Manchester State Forest, Palachucola,
Waccamaw River Heritage Preserve, Donnelley Francis Marion, Moultrie,
Edisto River, Bonneau Ferry and McBee WMA lands.
3.4 On DNR-owned WMAls during periods when hunting is permit-
ted, all firearms transported in vehicles must be unloaded. On the Francis
Marion Hunt Unit during deer hunts with dogs, loaded shotguns may
be transported in vehicles. Any shotgun, centerfire rifle or rimfire rifle
or pistol with a shell in the chamber or magazine or muzzldoader with a
cap on the nipple or flintlock with powder in the flash pan is considered
loaded.
3.5 No target practice is permitted on Department-owned WeMA
lands except in specifically designated areas.
3.6 On WMA lands during still gun hunts for deer or hogs there shall
be no hunting or shooting from, on or across any road open to vehicle
traffic. During any deer or hog hunt there shall be no shooting from, on
or across any railroad right-of-way or designated recreational trail on U.S
Forest Service or S.C. Public Service Authority property.
DEER
NOTE: 1he regulations for bunting deer on private lands in Game Zones 1,
2, & 4 are contained on page 35 qf the Brochure.
4.1 On WMA lands with designated check stations, all deer bagged
must be checked at a check station. Deer bagged too late for reporting
one day must be reported the following day. Unless otherwise spciaed by
the department, only bucks (male deer) may be taken on all WMA lands.
Male deer must have antlers visible two (2) inches above the hairline to
be legally bagged on "bucks only" hunts. Male deer with visible antlers of
less than two (2) inches above the hairline must be taken only on either-
sex days or pursuant to permits issued by the department A point is any
projection at least one inch long and longer than wide at some location at
least one inch from the tip of the projection. Antler spread is the greatest
outside measurement (main beam or points) on a plane perpendicular to
the skull On WMA lands, man drives for deer are permitted between 10:

32 SCDNR South Carolina Ruls &Regulatiom • 2006-2007 * -mw.d=.scgov



00 a.m. and 2:00 p.m. only, except that no man drives may be conducted
on days designated by the department for taking deer of either sex. On
WMA lands, drivers participating in man drives are prohibited from
carrying or using weapons. On WMA lands, in Game Zones 1, 2 and 4,
man drives will be itted on the last four (4) scheduled either-sex days.
A man drive is defined as an organized huntig technique involving two

*, (2) or more individuals whereby an attempt is made to drive game animals
from cover or habitat for the purpose of shooting, killing, or moving such
animals toward other hunters.
4.2 Deer either-sex days for gun hunts are as follows (See Game Zone
sections beginning on page 40for spedfic dates):
-Game Zone 1: The first two sets of Fridays and Saturdays in Novem-
ber.
.Game Zones 2 - 11: (except Dillon, Horry and Marlboro counties) Sat-

urday after October 3; every Friday and/or Saturday from October 11 to
Thanksgiving day indusive Saturdays in December beginning 23 days
after Thanksgin da and the last day of the open season.

-Dillon, Horry and Mrlboro counties: Saturday after October 3; begin-
ning October 11, the next 2 Fridays and Saturdays, inclusive, and the
Frida and Saturday before Thanksgiving.

DOGS
5.1 On all WMA lands, dogs may be used for small game hunting
unless otherwise specified.
5.2 On all WMA lands in Game Zones 1, 2 and 4, dogs may not
be used for rabbit hunting during still gun hunts for deer. Dogs may be
used from the dose of the gun season for deer until the dose of the rabbit
season. Dogs may be trained for rabbit hunting from September 1 through
September 30 (no guns).
5.3 On WMA lands, dogs may be used for hunting foxes, coyotes,
raccoons, bobcats or opossums only between thirty (30) minutes after
official sunset and 30 minutes before official sunrise.
5.4 TIhe Department may permit deer hunting with dogs on WMA
areas not located in Game Zones 1, 2, and 4. For the purposes of tracking
a wounded deer, a hunter may use one dog which is kept on a leash.
53 Dogs may be used to hunt bear on WMA lands in Game Zone
1 during the special bear season.
VEHICLES
All terrain vehicles (ATVs) are not allowed on any heritage preserve.
6.1 On all WMA lands, no hunter may shoot from a vehice except
that paraplegics and single or double amputees of the legs may take game
from any stationary motor driven landconveyance or trailer which is
operated in compliance with these rules. For purposes of this regulation,
paraplegic means an individual afflicted with paralysis in the lower half of
the body with involvement of both legs, usually due to disease of or injury
to the spinal cord.
6.2 On Department-owned WMA lands, motor driven land convey-
ances must be operated only on designated roads or trails. Designated roads
and trails on Forest Service lands are those designated with either a name
and/or numbered sign. On Forest Service land ATVs can be used only on
designated ATV or motorcycle trills. Unless otherwise specified, roads or
trails which are dosed by barricades and/or signs, either permanently or
temponfily, are off limits to motor-driven land conveyances. Enhanced
Hunter Access: In Central and Western Piedmont only hunters will be
allowed to use "All Terrain Vehicles" (ATVs) behind gates on certain
designated roads closed to regular vehicular traffic from September 15,
2006 through March 1, 2007 ONLY. Roads for this use will be indicated
by a stenciled statement "AT hunting Access Permitted - Primary Roads
Only" on the cross piece of the gate. Hunters usn ATVs are cautioned
not to leave designated primary roads and to avoid damage to trees and
highly erodible areas. Hunters are also encouraged to help clean up litter
along these roads.
6.3 It is unlawful to obstruct travel routes on Department-owned
WMA lands.

VISIBLE COLOR CLOTHING
7.1 On all WMA lands during any gun and muzzleoader hunting

seasons for deer; bear and hogs, all hunters must wear either a hat, coat,
or vest of solid visible international orange, except hunters for dove, tur-

key and duck are exempt from this requirement while hunting for those
species.
CAMPING
8.1 Camping is not permitted on DNR-owned WMA lands except
in designated camp sites.
TRAPPING
9.1 Trapping on WMA lands is not permitted.
WATERFOWL & DOVE REGULATIONS
Dates, times, locations and regulations for hunts on designated Dove
Management Areas (public dove fields) are printed annua4l.fhe Public
Dove Field List is available August 1 by calling 803-734-3886.
Specific seasons, limits and regulations for waterfowl hunting are printed
annually in the SC Migratoy Bird Regulations available September
10th.
10.1 Unless specially designated by the Department as a Wildlife
Management Area for Waterfowl or a Wildlife Management Area for
Dove, allWildlife Management Areas are open during the regular season
for hunting and taking of migratorybirds exceptwhere restrictid to special
small game seasons within the regular migratory bird framework.
102 The Department may designate sections of Wildlife Management
Areas and other lands and waters under the control of the Department as
Designated Waterfowl Management Areas or Designated Dove Manage-
ment Areas. All laws and regulations governing Wildlife Management
Areas apply to these special areas. In addition, the Department may set
special shooting hours, bag limits, and methods of hunting and taking
waterfowl and doves on those areas. All State and Federal migratory bird
laws and regulations apply. Regulations pertaining to the use of Dove
Management Areas will be filed annually.
10.3 On areas where blinds are not provided, only temporary blinds of
native vegetation may be constructed, and once vacated become available
for others.
10.4 On Designated Waterfowl Areas, no species other than waterfowl
maybe taken during waterfowl hunts. On Designated Dove Management
Areas no species other than doves may be taken during dove hunts. Only
dove hun- is allowed at Lake Wallace WMA.
10.5 No ' is permitted in any Category 1 Designated Waterfowl
Management Area during scheduled waterfowl hunts.
10.6 The Clarks HillWaterfowl area is closed to hunting except for wa-
terfowl hunting and other special hunts as designated by the SCDNR.
10.7 Santee Cooper WMA is dosed to public access from October
20 until March 1, except for special hunts designated by the SCDNR.
10.8 Sandy Beach Waterfowl Area and impoundments on Bonneau
Ferry WMA are dosed to public access during the period 01 Nov.-01
Mar. except for special hunts designated by the Department.
10.9 Broad River Waterfowl Management Area is dosed to hunting
access during the period 01 Nov.-01 Feb. except for special hunts desig-
nated by the Department.
10.10 Impoundments on Bear Island, Donnelly, Samworth, Santee
Coastal Reserve and Santee Delta WMAs are dosed to all public access
during the period 15 Oct.-31 jan. except during special hunts designated
by the Department. All public access during e period 01 Feb.-14 Oct.
is limited to designated areas.
10.11 Potato Creek HatcheryWaterfowlArea is dosed to all access one
week prior to opening of waterfowl season through January 31, except
for scheduled waterfowl hunts. No fishing one week prior to opening of
waterfowl season through January 31. All hunters must enter and leave
the Potato Creek Hatchery Waterfowl Area through the designated public
landing on secondary road 260 and complete a data card and deposit card
in receptacle prior to leaving the area. Hunting hour are from 30 minutes
before legal sunrise to legal sunset (including the special youth hunt).
Hunters may not enter the area prior to 3:00 a-m. on hunt days. Each
hunter is limited to twenty-five nontoxic shot shells (steel, bismuth/tin,
bismuth, tungsten-polymer, tungsten-iron) per hunt and.no buckshot
allowed. No airboats are allowed for hunting or fishing and no hunting
from secondary road 260.
10.12 Hunters may not enter Hatchery WMAprior to 3 AM and must
leave the area by 1 PM. Each hunter is limited to twenty-five nontoxic shot
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shells (steel, bismuth/tin, bismuth, tungsten-polymer; tungsten-iron) per
hunt and no buckshot allowed. Hunters must enter and leave Hatchery
WMA through the Hatchery Landing and accurately complete a data
card and deposit card in receptable prior to leaving the area. No airboats
are allowed in the Hatchery WMAX for hunting or fishing during the

rod Nov. 15-Jan. 31.No fishing is allowed during scheduled waterfowl

10.14 The Francis Marion National Forest, Crackerneck WMA,
Palachucola, Tillman Sand Ridge WMA and Webb Wildlife Center
are open during special small game seasons within the reg migratory
bird seasons; Fant's Grove WMA is open AM only on Wednesdays and
Saturdays during the regular migratory bird seasons.
10.15 Category I Designated Waterfowl Areas include Beaverdam,
Bonneau Ferry, Broad River, Clemson, Santee Cooper, Sandy Beach,
Samworth, Santee Coastal Reserve, Santee-Delta, Tibwin, Bear Island,
and Donnelley Wildlife Management Areas. Huntingmi Category I
Dsgnated Waterfowl Areas is by special permit obtained through annual
computer drawing.
10.16 Category II Designated Waterfowl Areas include Biedler
Impoundment, Carr Creek (bounded by Samworth WMA), Little Cart
Creek (bounded by Samworth WMA), Lake Cunningham, Russell
Creek, Monticello Reservoir, Parr Reservoir, Duncan Creek, Dunaway,
Dungannon, Enoree River, Moultuie, Hatcher) Hickory Top, Hickory
Top Greentree Reservoir, Lancaster Reservoir, Turtle Island, Little Pee
Dee River Complex (including Ervin Dargan, Horace Tldghman), Great
PecDee River;Potato Creek Hatchery Samson IslandUnit (BearIsland),
Tyger River, Marsh, Wee Tee, and Woodbury Waterfowl Management
Areas. Hunting on Category II Designated Waterfowl Areas is in
accordance with scheduled dates and times.
DESIGNATED WATERFOWL AREAS
Area Open dates inclusive Bag Limits
Biedler Impoundment Sat. AM only during Federal Limits
(Sumter Co-) regular season.

Island Hunters selected by drawing Federal Limits
eton Co.) during regulr season.

Beaverdam Hunters Selected by drawing Federal Limits
(Anderson Co.) during regular season.
Bonneau F Hunters selected by drawing. Federal Limits
(Berkeley C)

Broad River Hunters selected by drawing. Federal Limits
(Fairfield Co.)
Carr Creek Wed. and Sat- am only Federal Limits

during regular season.
Donnelley Hunters selected by drawing. Federal Limits
(Colleton Co.)
Dunaway Sat. AM only during Federal Limits
(Union Co.) regular season.
Duncan Creek Sat. AM only during Federal Limits
(Laurens Co.) regular season.
Dungannon Wed. AM only during Federal Limits
(Charleston Co.) renglar season.
Enoree River Sat. AM only during Federal Limits
(Newberry Co.) regular season.

Clemson Hunters selected by drawing. Federal Limits
(Anderson Co.)
Hatchery Sat. AM only and until Federal Limits
(Berkeley Co.) sunset on the last Sat. of

the reglar waterfowl season.

Top Federal waterfowl seasons. Federal Limits
pCltarendon Co.)

Greentree Reservoir
(Clarendon Co.)

Lake Cunningham
(Grenville Co)
Lancaster Reservoir

only during regular season.

Wed. AM only during
during the regular season.
Mon. & FrL. AM only
during the regular season.

Federal Limits

Federal Limits

Little Carr Creek Wed. and Sat. am only Federal Limits
durn regular season

Marsh Wed.,and Sat- AM only Federal Limits
(Marion Co) during the regular season.

Monticello Wed. and Sat. AM only Federal Limits
Reservoir during the regular season.
(Fairfield Co.)
Moulrie Mon. through Sat. during Federal Limits
(Berkeley Co.) regular season.
Parr Reservoir Mon. through Sat. Federal Limits
(Faci1rfield/ Co.) dui the re season.
Potato Creek Hatchery Wed. and Sat- only during Federal Limits
(Clarendon Co.) regular season.
Russell Creek Wed. and Sat AM only Federal Limits
(McCormick Co.) during the regular season.
Samson Island Unit Thurs. and Sat. am only Federal Limits
(Bear Island) during the regular season.
(Colleton Co.)
Samworth Hunters selected by drawing Federal Limits
(Georgetown Co.)
Saady Beach Hunters selected by drawing. Federal Limits
(Berkeley Co.)
Santee Coastal Res. Hunters selected by drawing. Federal Limits
(Charleston/Georgetown Co.'s)
Santee Cooper Hunters selected by drawing. Federal Limits
(Orangeburg Co.)
Santee-Delta Hunters selected by drawing Federal Limits
(Georgetown Co.)
Trbwin Special hunts by drawing. Federal Limits
Turtle Island Wed. and Sat. AM only Federal Limits
(Jasper Co.) during the regular season.
Tyger River Sat AM only during Federal Limits
(Union Co.) regular season.
Great Pee Dee Wednesdays during federal Federal Limits
(Darlington Co.) waterfowl season. From legal

shooting hours until 12:00 noon.
Little Pee Dee River Wednesdays during Federal Federal Limits
Complex waterfowl season. From legal

shooting hours until 12:00 noon.
Wee Tee Wed. and Sat AM only Federal Limits

during the regular season.
Woodbury Wed. and Sat AM only Federal Limits
(Marion Co.) during the regular season.
10.17 On Hickory Top WMA public waterfowl hunting without a
Wildlfe Management Area(WMA) pemt is allowed on all land and
water below 76.8'.Waterfowl hunting at or above elevation 76.8' requires
a WMA permit. A WMA permit is required for waterfowl hunting in
Hickory Top Greentree Reservoir
10.18 Designated Dove Management Areas include all dove manage-
ment areas as published bythe Department in the annual listing ofWMA
public dove fields and are subject to regulations filed annually.
10.19 Hickory Top Greentree Reservoir is dosed to all public access
November 1 untilMarch 1, except for special hunts designatby SCDNR.Hickory Top Sat.AMt'il 11:00am Federal Limits
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All hunters must accurately complete a data card and deposit card in
receptacle prior to leaving the area. Hunting hours are from 30 minutes
before legal sunrise until 11:00 am. Hunters may not enter the area prior
to 5.00 am on hunt days. Each hunter is limited to 25 non-toxic shot shells
per hunt and no buck shot is allowed. No hunting from roads or the dike
system. Only electic motors on boats are allowed.

*Vl020 On Enoree River Waterfowl Area each hunter is limited to 25
non-tcoxc shot shells per hunt and no buckshot is allowed.
AMPHIBIANS AND REPTILES
11.1 Taking of any amphibian or reptile, except the bullfrog, is pro-
hibited on any Department-owned Wildlife Management Areas without
written permission of the Department.

123-52.DEER HUNTING ON PRIVATE LANDS IN GAME
ZONES 1, 2 AND 4 (50-11-310,50-11-350, 50-11-390).
1. 'Seasons as filed and listed in this brochure.
2. Hunters may use any shotgun, rifle, bow and arrow or hand gun exceptthat specific weapons may be prohibited on certain hunts.
3. For Special Primitive Weapons Seasons, primitive weapons include
bow and arrow and muzzle-loading shotguns (20 gauge or jarge) and
rifles (.36 caliber or larger) with open or peep sights or scopes, which use
black powder or a black powder substtute that does not contain nitro-cel-
lulose or nitro-glycerin components as the propellant chre ignition at
rhe breech must be bythe oldtypeper~cusson cap which flts on a nipple
or by flintstone striking frizzen or a "disk type ignition system. Thle use
of in-line muz'zleloaders and muzzleloaers utilizing a shotgun primer

including "disk" type ignition systems is permitted. During primitive
weapons season, no revolving rifles are permitted.
4. Hunters are not allowed to take deer with military or hard-jacketed
bullets or .22 or smaller rinfire.
5. It is unlawful to hunt deer with dogs in Game Zones 1, 2 and 4.
6. On all private lands(in Game Zones 1,2,&4), baiting or hunting over a
baited area is prohibited. As used in this section,bait" or"baiting" means
the pladng& depositing, exposing, distributing, or scattering of shelled,
shucked, or unshucked corn, wheat, or other grain or other food stuffs to
constitute an attraction, hure, or enticement to, on, or over any area."Baited
area" means an area where bait is directly or indirectly placed, deposited,
exposed, distributed, or scattered and the area remains a baited area for
ten (10) days following the complete removal of all bait

123-53. BEAR HUNTING RULES AND SEASONS (50-11-430)

1. T1he open season for taking bearsby stll hunting in Game Zone I is
Monday through Saturday the 31' week in October. I bear, no bears 100
Ibs. or less, no sow with cubs at her side.
2. The open season for taking bears with the aid of dogs by a party per-
mitred bythe Dpartment in Game Zone I is Monday through Saturday
the 41 week in October 3 bears per party, no bears 100 lbs. or less, no
sow with cubs at her side. Maximum party size is 25. Groups hunting
together are considered 1 party.
3. All parties must register with SCDNR Bear Permit Registration, 153
Hopewell Road, Pendleton, SC 29670 by September 15. All harvested
bear must be reported to the Clemson Wildlife Office @ 864-654-1671
ext 19 within 24 hours of harvest.

0

*The Hritge Tr!us Prga:Hrtg rsre

The Heritage Trust Program
The Heritage Trist Program, part of the Habitat Protection Section

of the SCDNR's Land, Water and Conservation Division, has acquired
69 Heritage Preserves encompassing 81,320 acres statewide. Heritage

- Pereserves are managed by the Wildlife and Freshwater Fishing Division.
Heritage Preserves protect significant natural and cultural resources.Public
recreation is allowed on most preserves.

Twenty-four preserves (52,032 acres: 64% of the total acreage in the
Heritage Trust Program) are also Wildlife Management Areas-, these are
open to public hunting in accordance with certain guidelines. Hunting is
not allowed onthe remaining preserves because of their small size, public
safety factors or other legal, security or biological factors.

Many roads are gated because Heritage Preserves contain unique,
sensitive and rare elements vulnerable to vehicular and inordinate foot
traffic.. Bag limits and season lengths on Heritage Preserves are set with
the aim of restoring or maintaining ecological integrity. Hunting, besides
being an important cultural and recreational activity, is an important
management tool on and near certain heritage preserves. The Heritage
Trust Program has followed the lead ofseveal other WMAs and prohibits
fox squirrel hunting.

Cultural resources are strictly protected on heritage preserves. All
projectile points (arrowheads) are protected. It is illegal to take or
otherwise disturb any cultural resource or to possess a metal detector on
any Heritage Preserve.

All snakes (including venomous snakes) and other reptiles and
amphibians, as well as any non-game plant or animal, are protected on
all Heritage Preserves. It is illegal to harm or harass any of these animals
or disturb plants.

SCDNR Heritage Preserve Regulations
1. Visitation and use of Heritage Preserves are governed by regulations

to promote public enjoyment of the land while preserving the features
* that make them special

2. Heritage preserves are open for public use from one hour before
sunrise to one hour after sunset unless otherwise posted or publicized-

Exceptions may occur for a special hunting season or field trip, in
designated camping areas or for approved research or other projects.

3. Parking is allowed only for preserve visitors and only in designated
areas (which may be parking lots and/or roadsides, depending on the
preserve). Any other parking is prohibited. No vehicle shall block any
road, regardless of whether the road is gated.

4. Collection, removal, possession of, or damaging or destroying any
nongame animal, plant, rock, fossil, artifact, or ecofact, or the possession
of a metal detector on a Heritage Preserve are all prohibited without
written permission from the SCDNR.

5. No person shall abuse, damage, deface or destroy land, structures, signs
or improvements on a Heritage Preserve.

6. There shallbe no placement of trash, debris, rubbishwaste, or chemicals
on preserves.

7. The consumption or display of any alcoholic beverage while operating
or riding as a passenger in any vehicle and public drunkenness are not
allowed. Alcoholic beverages may only be consumed by a person of
lawful age only while camping at a designated campsite.

8. Camping and fires are not permitted unless areas have been designated
or special written permission from SCDNR has been granted.

9. All terrain vehicles (ATVs) are prohibited on all Heritage Preserves.
10.Motorized vehides are allowed onlyon designated roadways. Bicycles,

horses and other conveyances are allowed only on designated trails of
specified preserves.

11.Hunting is allowed onlyon designated preserves and only in accordance
with Wildlife Management Area regulations.

12.Firearms are not allowed, except on heritage preserves designated as
Wildlife ManagementAreas and then only in accordance with Wildlife
Management Area regulations or as otherwise provided by state law.
Target and other practice shooting are prohibited.

13.No plants, animals or other organisms may be introduced on the
property.

14.All or part of a Heritage Preserve may be dosed to the public to protect
a species, or natural, cultural, historical or archaeological features.

15.Violators will be prosecuted. '
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W idlf M a a' m n A r a I

M A~ug Program Heritage Preserves are properties acquired byhrou gh pratv e t of private SCDNR for the primary purpose of protectinghr the cooperative effortoprve

'"Fandowners, the U.S. Forest Service and habitat for rare and endangered species.

the SCDNR, Wildlife Management Areas Some Heritage Preserves offer game hunting

(WMAs) are provided for the enjoyment of all opportunities, and, therefore, are included in the

wildlife enthusiasts. Funds generated from the WMA Program.

sale of WMA permits enables DNR to lease All persons using WMA lands are reminded

approximately 1.2 million acres of land for that only U.S. Forest Service lands and those

wildlife conservation and management. areas marked by WMA signs are open to the

Wildlife Management Area Properties

public. Lands not postedwith these signs are the
property of private individuals, and landowner
permission must be obtained.

General locations of the areas described below
are shown on the map on pages 38 and 39. For
detailed maps showing these and other WMA
lands write WMA MAPS, SCDNR, P.O. Box
167, Columbia, SC, 29202 or call 803-734-
3886.

WMA properies should be
.... ro marked wit the•e .w1lw and

blak signs.
Wild&i ManagenArea

Open datfsfir earb season are isted iw the Hind•&arnssee an
beghnningon page 40 jthirhA& Not: "ini=&w SCDZR Pvperzy.

Aa-et County Telephone HunigOpp arnities Ivaable

Ailen Gopher Tortoise Heritage Preserve 1,492 Aiken 803-725-3663 x x x x x
Bear Island! 12,153 CoL-toun 843-844-8957 x x X x x x xx

BonneauF= 10,712 Berkeley 243-825-3387 x x x x x x x I

Canal 2491 Bkeley 843-825-3387 x x
Cartwheel Bay Herimtge Pre 568 Hosry 843-546-9489 x x _ x _ x x
Central Piedmont Hunt Unit 183,706 Cherokee, Chestm Fairfield, Lancaster, Laurens, 803-734-3886 X I .....

.... Nwb_ rrySpartanbuý Union,York I I I x I • • X

Crackenteck 10,470 Aiken 803-725-3663 x x I x X XXX
DonE) 8,060 Calleton 843-844-8957 X X X X X X x X X
Draper,McConnells,Rose 1,360 York 843-661-4768 x x x x x x x x

Dungannon Heritge, Pserve' 643 Charleston 843-844-8957 X I

EdistoRive 1,394 Dorcheser - 843-844-8957 x • xx x xXXx Ix x

FrandsiMazionNationaliForest 250,000 Berkele, Charleston 843-825-3387 x x x x x x x x x
Grat Pee Dee HenitagePeserve 2725 Darlington 843-661-4768 x X X I x x

Hamilton Ric 13,281 Hampton 803-625-3569 x x X x x x X
a"cherTo -2,400 Bckeey_ 843-825-3387 X X

pkorTop 1,105 Clarendon 803-734-3940 x x x X X X X X x
" .Lewis Ocean Bay HeritagePreserve' 9,343 Hony 843-546-9489 x x x x X X
LittlePeeDeeHetePreserveCompler 10,238 Horry Marion 843-546-9489. x x x x x X x x x

Lon.*af Pine Heritage Pr er' 843 Lee 843-661-4768 x x X x

Lyadcbug Savannah Heritage Preserve' 291 Lee 843-661-4768 X x
ManchesterStateForest 23,135 Sumter 803-494-8196 • x x x x X X X x X
Marsh WMA" 8,560 Marion 843-661-4768 x x x x X X Xx

McBeeAngl,CrossoadS? 1,199 Chesterfield 843-661-4768 x x X X x x x x
Mouhrie 9,480 Berkeley 843-825-3387 X x •x xx Xx

Mountain Hun Unit 167,472 Anderson, Greenville, Oconee, Pickens 864-654-1671 x _x x x x x _L x _L
Oak Lea WMA 2,000 Clarendon 803-734-3940 x x x X X X X X

Pachurola" 6,757 Hamptonjasper 803-625ý3569 x x x • x I x • x

Parr Hydroelectric Project 4,400 Fairfield, Newberr. 843-661-4768 X x I , _

Pee Dee Station Site 2,701 Florence 843-661-4768 x x X X x X X
Rock Hill Bladack Hermtag Preser°ve 291 York 843-661-4768 x

Samworth* 1.588 Georgetown 843-546-948 X x x x

Sand Hills State Forest 46,000 Chterfisid, Darlington 843-661-4768 x X x x x x x x x
Sandy Island 9,165 Georgetown 843-546-9489 x x
Santee Coasta1* 24,000 Charleston, Geo. ..t... 843-546-8665 x x X x x x x x

Santee Cooper 3,144 Orangeburg 803-734-3940 x XX IX x.IX X
SanteeDam 575 Clarendon 803-734-3940 xx x x x x x xX
Sanrec-Delta 1,722 Georgetown 843-546-9489 ix x

St. H cna Sound Heritage Pres•erý 10,302 Beaufort 843-844-8957 x x

TIflmanSandRidgeHeritagePreseue' 1,422 Jasper 803-625-3569 x x x x x X X X x z

Turtle Island* 1,700 Jasper 803-625-3569 X
VictoriaBluffHertagePreserve 1,113 Beaufort 803-625-3569 x _ x x x x • x x

Waccamaw~ PeHentagePreseve, 5,397 Horry 843-546-9489 X X x X x

Webb' 5,860 Hampton 803-625-3569 x x x x X X x x x x

hVcTe 12,439 Williars , Gerown 843-661-4768 • x x x x x x

esrtr- Piedmont Hunt Unit
146,561 Abbevill. Edgefield, Grenwood, MCormick,Salhah

864-223-2731 xl X Xi X X

- .i
I I Woodburv 25.668 Malion 843-661-4768 XiX X X xlxlxlx

Worth Mountain 1,94 3 York 843-661-4768 1 IIx tx xI 1x IX1x7X
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:,'•.="•':"=:""•:•: , : . -York- .- i127 "

M-: !•.- 7" . . - :... .. . .

M,;~ n ClIC!,:i
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Western Piedmont
Hunt Unit

Wildlife Management Area Hunt Units
El Mountain Hunt Unit (G2me Zones &2)

Caesar's Head WMA
Franklin Gravely WMA
ChaupaWMA
Fant's Grove WMA

KeoweeWMA
Foodiifls WMA
Stumphouse WMA

ElWestern Piedmont Hunt Unit (Game Zone 2)
CalhounWMA
Chr• HillWMA
ForksWMA
Parson's Mountain WMA
KeyBrieWMA
Gold Mine WMA
Ninety SixWMA
CokesburyWMA

M't vWMA
e] CenaPiedmont Hunt Unit (Game Zones 2 &4)
Broad River WMA
CarlisleWMA
Fairforest WMA
Enoree WMA
DutchmanWMA
WatereeVWMAs

[[] Francis Marion National Forest (Within Game Zone 6)
WambawWMA
Northampton WMA
SanteeWMA
WaerhornmWMA
Hellhole WMA

38 SCDNR South Carolina Rules &Re.p-kaons - 2006-2007 - w•w.dnr.sa.gov



Wildlife Management Areas
4 1) Aiken Gophei'Tortoise HP WMA

2) Bear Island WMA4) CanaWMA
5) Cartwheel Bay HP WMA
6) CrackerneckVQWMA
7) DrpeWM
8) Do W
9) Dunfannon HP WMA

r0 10) Fant s Grove WMA11) Great Pee Dee HP WMAd 29 Marlboro 12) Hatchery WMA
13) Hickory Top WMA
14) KeoweeWMA
15) Lewis Ocean Bay HP WMA

Dillon 16). Little Pee Dee River HP Complex including
Darlingto-~ll Little Pee Dee River HPBColeghman HP,

Drgan HP, Ward HP, Upper Gunter's
50Island and Hu ' Tract

Marion 17) Longleaf Pine WMA
18) Lynchburg Savannah HP-WMAGane~ n i0 119) Manchester State Forest WMA

Florence 20) Marsh WMA
Game Zone 7 21) McBeeWMA

1 222) Moultrie WMA including: Bluefield and26 R Hoy 39Greenfield WMAs, Hall and Porcher
150 VWMAs, & North Dike WMA

23) OakLeaWMA
7 24) PalachucolaWMA

25) Parr Hydroelectric Project inchdu ..Gam Zo e 9Broad vWMA, Parr Reservoir WMA,
Monticello Reservoir WMA

Williamsburg 30 26) Pee Dee Station Site WMA
27) Rock Hill Blacljacks HP WMA
28) SamworthWMA

Georgetown 29) Sand Hills State Forest WMA
44 30) Sandy Island WMA

4 31) Santee Coastal Reserve WMA
32) Santee Cooper WMA

2 33) Santee Dam WMA
Francis Marion 4H 34) Santee-Deta WMA

rkeley National 31 35) St. Helena Sound HP WMAk Otter, Ashe,
Beet, Warren, Big & South Williman Is.

450 36) Tillman Sand Ridge HP WMA
37) Turtle Island WMA
38) Victoria Bluff HP WMA
39) Waccarnaw River HP WMA
40) WebbWMA
41) Edisto River WMA
42) SturnphouseVWMA
43) Worth Mountain WMA

fton 44) Wee Tee
45) Bonneau FerryVWMA
46) Glassy Mountain Archery Only Area
47) Woodhury WMA
48) Hamilton Ridge WMA

Legend E SniallWMA Location2s WMA properties should be
Game Zone Boundaries marked with these yellow and

[]unt U[]tH B nblack ' signs.
A chart showing the acreage county of location, telephone contact number, and hunting opportunities available for certain
species is located on page 36.

A vast amount of WMA lands are located in the Mountain, Central and Western Piedmont Hunt Units. The areas on this
map show the approximate locations for the major Wildlife Management Areas in South Carolina. For detailed maps show-
ing all WMAs contact your local DNR Wildlife Management Office (see page 58) or write: WVIA MAPS, P.O. Box 167,
Columbia, SC, 29202 (803)734-3886. Request by county of interest
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Telephone Log

Contact: Anne Peters, Newberry County Zoning Department, 803-321-2166

Date: 3/23/06, 2:35 pm

Prepared by: Scott Flickinger, Tetra Tech NUS

Summary of the Discussion: The County's Comprehensive Plan has not been updated since
1998. The plan is tentatively scheduled for update in 2007.

TtNUS has a copy of the 1998 plan on file from the V.C. Summer License Renewal ER prepared
in 2002.

Contact: Charlie Compton, Lexington County Zoning Department, 803-785-8121

Date: 3/23/06, 2:45 pm and 3427106, 9:40 am

Prepared by: Scott Flickinger, Tetra Tech NUS

Summary of the Discussion: Left message for Zoning Dept representative. Charlie Compton
indicated the plan has not changed since 1999 but supporting data is constantly updated.

TtNUS has a copy of the 1998 plan on file from the V.C. Summer License Renewal ER prepared
in 2002. 4
Contact: Ron Stowers, Fairfield County Planning, Zoning and Building Department, 803-

712-6596

Date: 3123/06,2:50 pm

Prepared by: Scott Flickinger, Tetra Tech NUS

Summary of the Discussion: The County's comprehensive plan has not been updated since
1997.

TtNUS has a copy of the 1998 plan on file from the V.C. Summer License Renewal ER prepared
in 2002.

Contact: John Newman, Richland County Zoning Department, 803-785-8121

Date: 3/23/06, 3:05 pm and 3/23/06, 9:15 am

Prepared by: Scott Flickinger, Tetra Tech NUS

Summary of the Discussion: Left message. John Newman indicated there were no changes to
the land use plan for the county since 1998 other than a neighborhood planning amendment.

TtNUS has a copy of the 1998 plan on file from the V.C. Summer License Renewal ER prepared
in 2002. a



Contact: Ron Stowers, Fairfield County Planning, Zoning and Building Department, 803-
712-6596

Date: 6/29/06, 2:00 pm

Prepared by: Scott Flickinger, Tetra Tech NUS

Summary of the Discussion: The County's zoning ordinance was put into effect in June 1999.
40 properties have been zoned under the ordinance to date. The ordinance is available at his
office in Winnsboro, SC.

TtNUS has a draft copy of the ordinance dated February 23, 1998 on file from the V.C. Summer
License Renewal ER prepared in 2002.
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Click Header to sort column (currently sorted ascending t ).

CSV and GIS download options are available at the bottom of the displayed data.

Census, State - County Data
Table 8. Farms, Land in Farms, Value of Land and Buildings, and Land Use: 2002 and 1997

Geographic area Item Data

South Caroiina\Fairfield Farms and land In farms - Farms (number, 2002) 237
South Carolina\Fairfield Farms and land In farms - Farms (number, 1997) 222
South Carolina\Fairfleld Farms and land in farms - Land In farms (acres, 2002) 56,375
South Carolina\Fairfield Farms and land In farms - Land In farms (acres, 1997) 51,095
South Carolina\Fairfield Farms and land In farms - Land In farms - Average size of farm (acres, 2002) 238
South Carolina\Fairfield Farms and land In farms - Land In farms - Average size of farm (acres, 1997) 230
South Carolina\Fairfield Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 2002) 234
South Carolina\Fairfield Farms and iand in farms - Estimated market value of land and buildings 1/ (farms, 1997) 220
South Carollna\Lexlngton Farms and land in farms - Farms (number, 2002) 1,086
South Carolina\Lexington Farms and land In farms - Farms (number, 1997) 1,040
South Carolina\Lexlngton Farms and land In farms - Land In farms (acres, 2002) 103,318
South Carollna\Lexlngton Farms and land In farms - Land In farms (acres, 1997.) 107,834
South Carolina\Lexlngton Farms and land In farms - Land in farms - Average size of farm (acres, 2002) 95
South Carolina\Lexington Farms and land In farms - Land In farms - Average size of farm (acres, 1997) 104
South Carollna\Lexington Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 2002) 1,085
South Carolina\Lexlngton Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 1997) 1,036
South Carolina\Newberry Farms and land In farms - Farms (number, 2002) 633
South Carolina\Newberry Farms and land In farms - Farms (number, 1997) 614
South Carolina\Newberry Farms and land In farms - Land In farms (acres, 2002) 103,570

11 I
AAWIMI"t- g.- Is " I,* -I - .-



2002 0 s of Agriculture - Census, State - County Data Pie of 2

South Carollna\Newberrv Farms and land In farms - Land in farms (acres, 1997) 103,201

South Carolina\Newberry Farms and land In farms - Land In farms - Average size of farm (acres, 2002) .164

South Carolina\Newberry Farms and land In farms - Land in farms - Average size of farm (acres, 1997) 168

•South Carolna\Newberry Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 2002) 636

South Carollna\Newberry Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 1997) 615

South Carolina\Richiand Farms and land In -farms - Farms (number, 2002) 429

South Carollna\Richiand Farms and land In farms - Farms (number, 1997) 463

South Carolina\Richiand Farms and land In farms - Land In farms (acres, 2002) 63,294

South Carolina\Rchiland Farms and land In farms - Land In farms (acres, 1997) 65,162

South Carolina\Richland Farms and land In farms - Land In farms - Average size of farm (acres, 2002) 148

South Carolina\Richland Farms and land in farms - Land In farms - Average size of farm (acres, 1997) 141

South Carolina\Richland Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 2002) 427

South Carolina\Richland Farms and land In farms - Estimated market value of land and buildings 1/ (farms, 1997) 463

The following footnotes, headnotes, abbreviations and symbols are used throughout this table:

1/ Data are based on a sample of farms.

32 Records displayed

Your request has been processed.
Click the 'Download CSV' Link below to download data retrieved.

Download CSV

Click here for Geographical Information Systems (GIS) version of this output

Click here to find out more about cartographic boundary files and GIS software.
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Geospatial Data Clearinghouse
Contact Us I Print Version Search:

S, Environmental Protection Agency

_EPAJQe _> >D.ta n_.qhos .B~r~oyw__ > 1:250,000 Scale Quadrangles of Land Use/Land Cover GIRAS Spatial Data In the
Conterminous U.S.

Title Browse

Theme-Based Browse

Spatial-Extent Browse

Other Spatial
Data Sources

1:250,000 Scale Quadrangles of Land Use/Land Cover GIRAS Spati;
Data in the Conterminous U.S.

Metadata:

9

0

0

S

0

0

Identification Information
Data Quality !nformation
_Spatial Reference Information
Entity and Attribute Information
Distribution .Information
MetadataReference Information

Identification_ Information:
Citation:

CitationInformation:
Originator:

Environmental Protection Agency's (EPA) Office of Information Resources Management (OIRM)
Publication_Date: 1994
Title:

1:250,000 Scale Quadrangles of Landuse/Landcover GIRAS Spatial Data in the Conterminous United

Description:
Abstract:

This is land use/land cover digital data collected by USGS and converted to ARC/INFO by the EPA. This data
useful for environmental assessment of land use patterns with respect to water quality analysis, growth
management, and other types of environmental impact assessment. Use may be limited due to currency.

Land use and land cover data LU/LC collected by the USGS NMD is useful for environmental assessment of I
use patterns with respect to water quality analysis, growth management, and other types of environmental iml
assessment.

htto:// e.eoa.Lyov/nsdi/Droiects/2iras.htm 000
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Data are meant to be used by quadrangle, or among adjacent quadrangles where temporally contiguous. Can
used in any geographic application where intermediate scale land use data are appropriate and the dates are
representative.

Each quadrangle of land use data has a different representative date. Date ranges from mid 1 970s to early 1 G
are common. When joined together these quadrangles will not likely match along edges due to differences in
interpretation and time coverage. Edges of each map file were manually digitized and may not join neighborin,
maps. If GIRASNEAT program has been applied (see LOG at end) then edges have been mathematically
recalculated to join without overlap or gaps in coverage with adjacent maps.

The GIRAS series can include several themes of spatial data. The most common, described here, is the land
and land cover data. Land use was mapped and coded using the Anderson classification system (Anderson
others,1976) which is a hierarchical system of general (level 1) to more specific (level 2) characterization. Son
agencies have taken this to a level 3 classification -- but this has not been done in the GIRAS series.

The salient attribute managed for this polygon data set in the polygon attribute table (PAT) is the column nam,
LUCODE containing the Anderson level 2 classification. The first digit represents the level one value and the
digit (ones place) represents the subdivision of the level 1 or level 2 value.

The Anderson land use codes are:
1 Urban or built-up land

11 Residential
12 Commercial and services
13 Industrial
14 Transportation, communication, utilities
15 Industrial and commercial complexes
16 Mixed urban or built-up land
17 Other urban or built-up land

2 Agricultural land
21 Cropland and pasture
22 Orchards, groves, vineyards, nurseries, and

ornamental horticultural
23 Confined feeeding operations
24 Other agricultural land

3 Rangeland
31 Herbaceous rangeland
32 Shrub and brush rangeland
33 Mixed rangeland

4 Forest land
41 Deciduous forest land
42 Evergreen forest land
43 Mixed forest land

htn://www-ena.gov/nsdi/Droiects/airas.htm 9/21/2006
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5 Water
51 Streams and canals
52 Lakes
53 Reservoirs
54 Bays and estuaries

6 Wetland
61 Forested wetland
62 Nonforested wetland

7 Barren land
71 Dry salt flats
72 Beaches
73 Sandy areas not beaches
74 Bare exposed rock
75 Strip mines, quarries, gravel pits
76 Transitional areas

8 Tundra
81 Shrub and brush tundra
82 Herbaceous tundra
83 Bare ground
84 Wet tundra
85 Mixed tundra

9 Perennial snow or:,:ice
91 Perennial snowfields
92 Glaciers

Purpose:
To convert the GIRAS data into EPA's stancard Geographic Information System (GIS) called ARC/INFO softf
from ESRI.

Supplemental Information:

Intended use of data:

This data layer is intended to be used with ARC/INFO Geographic Information System (GIS) applications.

References-_Cited:

None.

LimitationsofData: Conterminous United States.

Procedures:

htto://o eta.'2ov/nsdi/oroiects/jiras.htm * 006
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GIRAS files are received by the USGS in 9-t.rack ASCII format, one file per quadrangle. Files are loaded onto
hard disk of the computer from tape. Data are then processed with the GIRASARC2 program written in ARC hI
Language (AML), part of the ARC/INFO geographic information system. This program was written by the USC
Water Resources Division to process the data into a consistent ARC/INFO format with a minimum of intervent

This GIRASARC2 AML program does the following:

- converts the GIRAS data to ARC/INFO coverages
- reconstructs topology, creating line and polygon features
- transforms the coverage into Universal Transverse Mercator and then, optionall)

into Albers Equal Area, using the registration points listed in the GIRAS file
- notes transformation error, writing it to the bottom of the narrative file
- generates a synthetic neatline based on the mathematically-determined corners c

the map
- loads available documentation 4.nto a series of companion documentation files wi

each data set
- data may then be clipped against, or extended to, the synthetic neatline for eE

merging adjacent maps at a later date.

This GIRASNEAT AML program does the following:

- standardizes processing of coverages after use of GIRASARC2 AML
- clips in-cover with neatline cover
- dissolves polygon boundaries between polygon with the same item attribute
- snaps exterior arcs to the arcs of the neatline cover with a tolerance of 40 meters

Original conversion from GIRAS to ARC (see LOG for date and user ID).

Data are reviewed visually by the user responsible for executing the
GIRASARC2 program.

The GIRASARC2 and GIRASNEAT programs were executed in AML to create this data set.

The following functions were performed by the Systems Development Center (SDC):

- the DOCUMENT AML (version 1.0) was used to manage the documentation
and create this metadata file

- data were projected from NAD27 to NAD83
- data were inserted into the EPA Spatial Data Library System (ESDLS) Version 3.0

US250K library, tiled by 1:250K quadrang!e boundaries.

Data Anomalies:

httD://www.eta.Lov/nsdi/proiects/giras.htm 9/21/2006
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None.

Reviews-Applied:

Product Assurance in the Systems Development Center applied reviews as follows:

- visual inspection of the data via Arc Plot.
- verification of associated attributes via Arc Plot's IDENTIFY command.
- projection verification via Arc Describe.

Other_Related_DataSets:

None.

Notes:

None.

Other:

None.

Time-..Period_of_ Content:
TimePeriod_Information:

RangeofDates/Times:
Beginning-Date: 1977
EndingDate: 1980 (early 1980's)

CurrentnessReference: publication date

Status:
Progress: Complete
Maintenance-and_ Update.Frequency: unknown

SpatiaLDomain:
BoundingCoordinates:

West_Bounding-Coordinate: -125.0000
East_BoundingCoordinate: -66.0000
North_Bounding_ Coordinate: 50.0000
South_BoundingCoordinate: 24.0000

http:// 'eia.'gov/nsdi/proiects/,giras.htxn .006
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Keywords:
Theme:

Theme_Keyword_ Thesaurus: None
ThemeKeyword: land
ThemeKeyword: landuse
Theme__Keyword: landcover
ThemeKeyword: GIRAS
ThemeKeyword: digital
ThemeKeyword: geographic

Place:
Place Keyword Thesaurus: None
PlaceKeyword: United States (US) (USA)
PlaceKeyword_ Thesaurus: Conterminous United States (CONUS)

Access_ Constraints:

None.

UseConstraints:

None. Acknowledgement of the U.S. Environmental Protection Agency would be appreciated.

Point of Contact:
ContactInformation:

ContacLOrganization_ Primary:
ContactLOrganization: United States Environmental Protection Agency

ContactAddress:
Address Type: mailing address
Address: 401 M. Street SW
City: Washington, DC
State orProvince: DC
Postal_ Code: 20460

Contact_VoiceTelephone: Please use email nsdi@epamail.epa.gov

Browse_Graphic:
BrowseGraphic-FileName: quadsusa.gif
BrowseGraphic FileDescription:

This graphic shows the outline of CONUS and the outline of the 450 plus 1:250,000 scale (1 degree latitude b
degree longitude) land use/land cover quadrangles.

Browse_ Graphic_ File Type: GIF

BrowseGraphic:
BrowseGraphicFile-Name. thief.gif

httn://www.epa. ,ov/nsdiloroiects/liras.htm 9/21/2006
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BrowseGraphic.File_Description:
This graphic shows the outline of the land use/land cover classification polygons for the Thief River Falls quac
in northwestern Minnesota.

BrowseGraphic-FileType: GIF

BrowseGraphic:
BrowseGraphicFile_Name: lucode.gif
Browse GraphicFile_Description:

This graphic shows the outline of the land use/land cover classification polygons and the classification code
identifying each polygon.

Browse- Graphic._File_ Type: G I F

Native-DataSetEnvironment:
GIRAS files were received from the USGS on 9-track ASCII formatted tape, one file per quadrangle. These tape files
transferred to an IBM390 computer with several gigabytes of magnetic disk. Each quadrangle file was then transferrn
using file transfer protocol (FTP) on the Internet to a Data General 5240 UNIX server to be processed. The processir
done with the GIS software ARC/INFO version 6. The processed datasets were then FTP transferred to a Data Gen(
9500 server for public access using a WWW server Mosaic version 2.1 software.

CrossReference:
CitationInformation:

Originator
James R. Anderson, Ernest E. Hardy, John T. Roach, and Richard E. Witmer

Publication_ Date: 1976
Title:

A Land Use and Land Cover Classification System for Use with Remote Sensor Data
Publication_ Information:

PublicationPlace: Reston, Virginia
Publisher: U.S. Geological Survey Professional Paper 964

OnlineLinkage: <U RL:ftp:l/www-nmd.usgs.gov/pub/tilLULC/lulcpp964>

Cross Reference:
CitationInformation:

Originator: U.S. Geological Survey
Publication_Date: 1990
Title:

USGeoData 1:250,000 and 1:100,000 Scale Land Use and Land Cover and Associated Maps Digital D
PublicationInformation:

PublicationPlace: Reston, Virginia
Publisher: U.S. Geological Survey

OnlineLinkage: <URL:ftp:llwww-nmd.usgs.gov/pub/ti/LULC/lulcguide>

httP://.e ea.ov/nsdi/projects/jiras.htm 006
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Data_ Quality- Information:
Logical Consistency-Report:

Polygon and chain-node topology present.

Completeness-Report.

See Data Set Description Section. The Palestine Quadrangle in Texas was not processed due to errors in the raw G
data.

Lineage:
Process Step:

Process Description:

Example of the GIS process for the KENORA Quadrangle. Each spatial
data set has its own log file of this process.
GIRASARC KENORA TMPCOV
BUILD TMPCOV POLY
CREATE KENLL
PROJECT COVER KENLL
/EXDISK2/ED/GIRASNEW/ WORK/KEN
TRANSFORM TMPCOV
/EXDISK2/ED/GIRASNEW/WORK/KEN
RENAME KEN KENU
PROJECT COVER KENU KEN
BUILD KEN POLY
GIRASDOCUMENT KEN ED
GIRASARC2 KENORA KEN
ALBERS -96 00 00 ED
CLIP KEN KENNL XXCOV POLY 1
GIRASARC KENORA TMPCOV
BUILD TMPCOV POLY
CREATE KENLL
PROJECT COVER KENLL
/EXDISK2/ED/GIRASNEW/WORK/KEN
TRANSFORM TMPCOV
/EXDISK2 /ED/GIRASNEW/WORK/KEN
RENAME KEN KENU
PROJECT COVER KENT) KEN
BUILD KEN POLY
GIRASDOCUMENT KEN ED
GIRASARC2 KENORA KEN

.httn://www.ena.gov/nsdi/oroiects/liras.htm 9/21/2006
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ALBERS -96 00 00 ED
CLIP KEN KENNL XXCOV POLY 1
COPY XXCOV LKE49094
BUILD LKE49094 LINE
ARCEDIT
/EXDISK2/ED/GIRASNEW/WORK/LKE49094
BUILD LKE49094 POLY
GIRASNEAT KEN LKE49094
KENNL # SNAP ED

ProcessDate: 1993

Spatial Reference_ Information:
Horizontal_Coordinate_ SystemDefinition:

Planar:
Map-Projection:

MapProjectionName: Albers Conical Equal Area
Albers_ ConicaLEquaLArea:

StandardParallel: 29.5
Standard_Parallel: 45.5
Longitude_of_Central_Meridian: -96
Latitude-ofProjection Origin: 23
FalseEasting: 0.00000
FalseNorthing: 0.00000

Planar_ Coordinate-Information:
PlanarCoordinateEncodingMethod: coordinate pair
PlanarDistance_Units: meters

GeodeticModel:
Horizontal_DatumName: North American Datum of 1983
EllipsoidName: Geodetic Reference System 80
Semi-major Axis: 6,378,137
DenominatorcofFlatteningRatio: 298.257

Entity andAttribute_Information:
Detailed_Description:

Entity Type:
EntityType-Label: name.PAT where "name" is a user supplied string
EntityTypeDefinition: Standard ARC/INFO polygon attribute table
Entity Type-DefinitionSource: GIRAS digital data

htt):lH.eoa.-ov/nsdi/Droiects/giras.htm *006
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Attribute:
Attribute_Label: AREA
AttributeDefinition: Area of polygons
Attribute_Definition_Source: Computed
AttributeDomain Values:

Ran geDomain:
Range_Domain_Minimum: positive real number almost zero but not zero
RangeDomain_Maximum:

positive real number but no larger than the area of the quadrangle in square meters
Attribute_Units of Measure: square meters

Attribute:
AttributeLabel: PERIMETER
AttributeDefinition: Perimeter of polygons
AttributeDefinition_Source: Computed
AttributeDomain_ Values:

RangeDomain:
RangeDomainMinimum: positive real number almost zero but not zero
Range_DomainMaximum:

positive real number but no larger than the perimeter of the quadrangle in meters
AttributeUnits of Measure: meters

Attribute:
AttributeLabel: name# where "name" is user supplied character string
AttributeDefinition: Internal database feature number
Attribute_ Definition_ Source: Computed
AttributeDomain Values:

RangeDomain:
Range_ DomainMinimum: zero
RangeDomain-Maximum: unique positive integer

AttributeUnitsofMeasure: none
Attribute:

Attribute-Labek name-ID where "name" is user supplied character string
Attribute_Definition: User-assigned polygon identification number
AttributeDefinitionSource: Computed
Attribute_Domain- Values:

Range-Domain:
Range-DomainMinimum: one
RangeDomainMaximum: Unique positive integer

Attribute Units_ of_ Measure: none
Attribute:

Attribute-Label: LUCODE
AttributeDefinition: Land use classification code number
AttributeDefinition-Source: G IRAS
Attribute Domain- Values:

CodesetDomain:
CodesetName: Anderson landuse classification codes

•htto:/www.eoa.Leov/nsdi/Iroiects/Riras.htm 9/21/2006
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CodesetSource: see PublicationInformation U.S.G.S. paper 964
Overview_Description:

Entity and AttnibuteOverview: See the attached attribute list.
Entity andLAttributeDetail_Citation: See Entity_and_Attribute_Information.

Distribution_ Information:
Distributor:

Contact_Information:
ContactOrganizationrPrimary:

ContactOrganization: United States Environmental Protection Agency
ContacL Address:

Address-Type: mailing address
Address: 401 M. Street SW
City: Washington, DC
State -or Province: DC
PostalCode: 20460

ContactVoice_ Telephone: Please use email nsdi@epamail.epa.gov

Distribution Liability:
Although these data have been processed successfully on a computer system at the U.S. EPA, no warranty express
implied is made by the EPA regarding the utility of the data on any other system, nor shall the act of distribution cons
any such warranty.

Standard_OrderProcess:
Digital_ Form:

DigitalTransferInformation:
Format_Name: ARCE
Format InformationContent:

Files are compressed with the GNU-zip public domain software compression utility
DigitaL Transfer Option:

Online Option:
ComputerContactInformation:

Network_Address:
NetworkResourceName:

Anonymous FTP <ftp.epa.gov/pub/spdata/EPAGIRAS> to EPA's Public-Dor
Spatial Data Area.

Fees: none.

httin:/ .eva. ov/nsdi/proiects/giras.htm *006
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MetadataReferencejlnformation:
Metadata_Date: 19950711
MetadataContact:

ContactInformation:
ContactOrganization. Primary:

ContacL Organization: United States Environmental Protection Agency
ContactAddress:

Address_ Type: mailing address
Address: 401 M. Street SW
City: Washington, DC
State_or_Province: DC
Postal_Code: 20460

Contact_ Voice_ Telephone: Please use email nsdi @ epamail.epa.gov
MetadataStandardName: FGDC Content Standards for Digital Geospatial Metadata
MetadataStandard_ Version: 19940608

Generated by mnp on Thu Oct 30 09:59:40 1997

EP!A±qHme I Privacy and Secu.ity Notice I Contact Us

Last updated on Thursday, October 10th, 2002
URL: http://www.epa.gov/nsdl/projects/giras.htm

http://www.epa.gov/nsdi/projects/giras.htm 9/21/2006



SAJ ý.A -q16

/ ~E~T27~ .2



UNITED STATES
%*%. DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
3422 '30 " I-

34_ 2230 I- ý 1 1-7



"ll
oll

?m. north zone

!3 here
is unchecked

UTM GRID AND 1969 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEEn

SCALE 1:24000

1000 • a I000 20So 30CDO "CO 5XO 6000 70o FEET

S.5 I mGLOMETER

CONTOUR INTERVAL 10 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

THIS MAP COMPLIES WITH NATIONAL MAP ACCURACY STANDARDS
FOR SALE BY U. S. GEOLOGICAL SURVEY, RESTON, VIRGINIA 22092

A FOLDER DESCRIBING TOPOGRAPHIC MAPS AND SYMBOLS IS AVAILABLE ON REQUEST

MILE
ROAD CLASSIFICATION

Primary highway, Light-duty road, hard or
hard surface ... improved surface....

Secondary highway,
hard surface.. ..... Unimproved road .............

') Interstate Route i"I U. S. Route ,. State Route

` LcT/
QUADERANGLE LOCATION

34*15'
15'

JENKINSVILLE, S. C.
N3415-W8115/7.5

1969

AMS 4752 tV SE -SERIES V846

1000508



34"15' 1Llt 11890000 FEET 1-67812 "230"•6

ýO' Mapped, edited, and published by the Geological Survey
Control by USGS, USC&GS, and South Carolina Geodetic Survey

Topography by photogramrmetric methods from aerial
photographs taken 1968. Field checked 1969

Polyconic projection. 1927 North American datum
lO,O00-foot grid based on South Carolina coordinate system, north zone
lOGO-meter Universal Transverse Mercator grid ticks,
zone 17, shown in blue

Fine red dashed lines indicate selected fence and field lines where
generally visible on aerial photographs. This information is unchecked
There may be private inholdings within the boundaries of
the National or State reservations shown on this map

en. 0 IncH a2ie nn 000 30D 000 5nca v000 7000 FEET

2. T s a CONTOUR INTERVAL 10 FEET3 a e~NATIONAL GEODOETIC VERTICAL DATUM OF 1929

UTM GRID AND 19r9 MAGNETIC NOrsTLDECLINATION AT CENTER OF $MEET QUADRANGLE LOCATION

THIS MAP COMPLIES WITH NATIONAL MAP ACCURACY STANOARDS

FOR SALE BY U. S. GEOLOGICAL SURVEY, RESTON. VIRGINIA 22092
FOLDER DESCRIBING TOPOGRAPHIC MAPS AND SYMBOLS IS AVAILABLE ON REQUEST



( (

SOUTH CAROLINA
LEGEND

-County boundary

* Capital

0 city

1- Crushed stone/land and
gravel dlisritt

MINERAL SYMBOLS
(Major producing areas)

-, Aturnlflin plant

CeM Cenent plant

Clay Common clay

CS Crushed stone

DS Olmeniton stne

ISO( IWdustrial sand and grave

Ku Kaolin

MIca Mica

SG Constructon sand and
gravel

Sh Shale

Steel Steel plant

Vm Veondcurfte

SConcentration ofCD mneral operations

d

..... ... .r .. . ... q,\

'P

0 40 Kleloiralm

Jc.a 2•j~ 2Q10 I_ , i

Source: South Carolina Geological SurveylU.S. Geological Survey (2003) VJ±r'.// ~tv QS .u~s.~/L 4 js/pLLs/
*~*ddrl ~ ~eŽf.



TiE MINERAL INDUSTRY OF SOUTH CAROLINA
This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the South

Carolina Geological Survey for collecting information on all nonfuel minerals.

In 2003, the estimated value' of nonfuel raw mineral
production for South Carolina was $474 million, based upon
preliminary U.S. Geological Survey (USGS) data. This was
a 3% increase from that of 20022 and followed no net change
in value from 2001 to 2002. The State increased to 27th from
29th in rank among the 50 States in total nonfuel raw mineral
production value, of which South Carolina accounted for
more than 1% of the U.S. total. Because data formica and
vermiculite have been withheld (company proprietary data), the
actual total values for 2001-03 are somewhat higher than those
reported in table 1.

In 2003, cement (portland and masonry) by value remained
the State's leading nonfuel mineral commodity, followed by
crushed stone, construction sand and gravel, kaolin, industrial

'The terms "nonfuel mineral production" and related "values" encompass
variations in meaning, depending upon the mineral products. Production mmy
be measured by mine shipments, mineral commodity sales, OT marketable
production (including consumption by producers) as is applicable to the
individual mineral commodity.

All 2003 USGS mineral production data published in this chapter are
preliminary estimates as of July 2004 and are expected to change. For some
mineral commodities, such as construction sand and gravel, crushed stone, and
portland cement, estimates are updated periodically. To obtain the most current
information, please contact the appropriate USGS mineral commodity specialist.
Specialist contact information may be retrieved over the Internet at URL http://
mincrals.usgs.gov/ minerals/eontactsfcomdir.html; alternatively, specialists'
names and telephone numbers may be obtained by calling USGS information
at (703) 648-4000 or by calling the USGS Earth Science Information Center at
1-888-ASK-USGS (275-8747). All USGS Mineral Industry Surveys and USGS
Minerals Yearbook chapters-mineral commodity, State, and country-also may
be retrieved over the Internet at URL http:/Iminerals.usgs.gov/minerals.

'Valucs, percentage calculations, and rankings for 2002 may differ from the
Minerals Yearbook, Area Reports: Domestic 2002, Volume 11, owing to the
revision of preliminary 2002 to final 2002 data. Data for 2003 arc preliminary
and are expected to change; related rankings also may change.

sand and gravel, and vermiculite. The first three, the State's
most prominent raw construction materials, accounted for 91%
of South Carolina's total nonfuel raw mineral production value.

In 2002, increases in the values both of crushed stone, up $4
million, and cement (portland and masonry), each having about
4% less production, and increases in the values of industrial
sand and gravel and fire clay, each of the latter two having
significant increases in production, were offset by decreases in
the values of construction sand and gravel, kaolin, and common
clay, resulting in no net change in total nonfuel mineral value
for the year (table 1). Gold had been a significant portion of the
State's nonfuel mineral economy for more than a decade, but
gold has not been produced in South Carolina since Kennecott
Minerals Co.'s Ridgeway Mine in Fairfield County ceased
production in the fall of 1999.

From 2001 to 2003, the production and values of mica
showed small decreases each year, while the production of
vermiculite similarly decreased, the commodity's value rose by
20% in 2002 and returned the following year to about its 2001
level.

Based upon USGS estimates of the quantities produced in
the 50 States in 2003, South Carolina continued to be first of
2 States that produce vermiculite, second in fire clay, third in
masonry cement and kaolin (descending order of value), and
ninth in common clays, but decreased to fourth from third in
mica. Additionally, significant quantities of portland cement,
crushed stone, construction sand and gravel, and industrial sand
and gravel were produced in the State. Primary aluminum and
raw steel also were produced in the State but from raw materials
that were acquired from other domestic and foreign sources.
South Carolina continued to be seventh of 13 States in the
production of primary aluminum in 2003.

SOUTH CAROLINA-2003 443.1



TABLE I
NONFUEL RAW MINERAL PRODUCTION IN SOUTH CAROLINA'•

(Thousand metric tons and thousand dollars unless otherwise specified)

2001 2002 2 00 3p
Mineral Quantity Value. Quantity Value Quantity Value

Cement
Masonry 487 52,600 g 426 41,000- 425 40,400'
Portland 2,560 165,000 e 2.510 176,000- 2,500 183,000 '

Clays:
Common 1,050 4,150 1,020 3,360 1,020' 3,360'
Fire 42 510' 53 739 53, 7390
Kaolin 377 22,800 374 21,400 374 21,400

Gemstones NA I NA 1 NA I
Mica, crude metric tons W (3) W (3) W (3)

Sand and gravel:
Constuction 10,500 36,900 10,300 35,500 10,300 36,100
Industrial 694 15,900 831 16,400 995 17,300

Stone:
Crushed 26,700 161,000 25,700 165,000 26,300 171,000
Dimension 9 855 9 850 9 955

Vermiculite, crude' metric tons W (3) W (3) W (3)

Total XX 460,000 r XX 460,000 XX 474,000
eEstimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable.
'Production as measured by mine shipments, sales, or marketable production (including consumption by producers).2Data are rounded to no more than three significant digits; may not add to totals shown.
3Value withheld to avoid disclosing company proprietary data.

TABLE 2
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED, BY KIND'

2001 2002
Number Quantity Number Quantity

of (thousand Value Unit of (thousand Value Unit
Kind quarries metric tons) (thousands) value quarries metric tons) (thousands) value

Limestone 5 2,730 S17,100 $6.28 4 2,320 S14,700 S6.32
Marble I W W 6.94 1 W W 7.41
Calcareous marl 3 W W 3.88 3 W W 4.57
Granite 24 20,100 127,000 6.32 24 18,900 128,000 6.76

Total or average XX 26,700 161,000 6.03 XX 25,700 165,000 6.43
W Withheld to avoid disclosing company proprietary data; included in "Total." XX Not applicable.
'Data are rounded to no more than three significant digits, except unit values; may not add to totals shown.

S
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TABLE 3
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2002, BY USE'

Quantity
(thousand Value Unit

metric tons) (thousands) valueUse
Construction:

Coarse aggregate (+1 1/2 inch):
Riprap and jetty stone
Filter stone
Other coarse aggregates

Total or average
Coarse aggregate, graded:

Concrete aggregate, coarse
Bituminous aggregate, coarse
Railroad ballast
Other graded coarse aggregates

Total or average
Fine aggregate (-3/8 inch):

Stone sand, concrete
Stone sand, bituminous mix or seal
Screening, undesignated
Other fine aggregates

Total or average
Coarse and fine aggregates:

Graded road base or subbase
Crusher run or fill or waste
Other coarse and fine aggregates

Total or average
Chemical and metallurgical, cement manufacture
Unspecified:

3

Reported

W
W

266

W $9.25
W 14.44

$2.050 7.69
266 2,050 7.69

W W 8.73
W W 9.80
W W 15.57

7,870 60,100 7.64
7,870 60,100 7.64

W W 6.44
W W 5.45
W W 10.12

2,780 16,300 5.84
2,780 16,300 5.84

W
W

4,290
4.290

(2)

W 6.90
W 6.45

26,500 6.18
26,500 6.18

(2) 4.93

7,250 43,600 6.01
Estimated 500 3,100 6.17

Total or average 7,750 46,600 6.02
Grand total or average 25,700 165,000 6.43

W Withheld to avoid disclosing company proprietary data; included with "Other."
'Data are rounded to no more than three significant digits, except unit value;, may not add to totals shown.2Withheld to avoid disclosing company proprietary data; included in "Unspecified: Reported."3Reported and estimated production without a breakdown by end use.

TABLE 4
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2002, BY USE AND DISTRICT'

(Thousand metric tons and thousand dollars)

District I District 2 District 3
Use Quantity Value Quantity Value Quantity Value

Construction:
Coarse aggregate (+1 1/2 inch)3  

159 1,180 W W W W
Coarse aggreate. waded" W W W W W W
Fine awgate (-318 inch) 4  

W W W W W W
Coarse and fine aggrepate5  

W W W W W W
Chemical and metallurgical 6  

- - (7) (7) (7) (7)
Unspecified-'

Reported 857 5,480 3,940 22,400 5,160 29,000
Estimated !50 970 230 1,500 120 650

Total 10,500 67,500 7,340 46,400 7,880 51,000
W Withheld to avoid disclosing company proprietary data; included in "TotaL" - Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.2 Includes filter stone, riprap and jetty stone, and other coarse aggregates.31ncludes bituminous aggregate (coarse), concrete aggregate (coarse), railroad ballast, and other graded coarse aggregates.4 1ncludes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates.3 includes crusher run (select material or fill), graded road base or subbase, and other coarse and fine aggregates.6Includes cement manufacture.
7Withheld to avoid disclosing company proprietary data; included in "Unspecified: Reported."
$Reported and estimated production without a breakdown by end use.
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TABLE 5
SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2002,

BY MAJOR USE CATEGORY

Quantity
(thousand Value Unit

Use metric tons) (thousands) value
Concrete aggregate (including concrete sand) 5,360 $21,000 $3.92
Plaster and gunite sands 14 84 6.00
Concrete products (blocks, bricks, pipe, decorative, etc.) 560 '1,990 3.56
Asphaltic concrete aggregates and other bituminous mixtures 467 1,310 2.80
Road base and coverings 42 96 2.29
Fill 1,620 2,770 1.71
Other miscellaneous uses2  

97 615 6.34
UnspeCfie.d3

Reported 449 2,480 5.53
Estimated 1,700 5,200 3.06

Total or average 10,300 35,500 3.45
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown.
2Includes snow and ice control.
3Reported and estimated production without a breakdown by end use.

TABLE 6
SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2002,

BY USE AND DISTRICT 1.2

(Thousand metric tons and thousand dollars)

District I and 2 District 3
Use Quantity Value Quantity Value

Concrete aggregate and concrete products 1,770 6,520 4,140 16,500
Plaster and guite sands - - 14 84
AspIhaltic concrcte aggregates and road base materials 108 320 401 1,080

Other miscellaneous uses] 408 753 1,310 2,630
Unspecified:4

Reported 6 21 444 2,460
Estimated 400 1,700 1,300 3,500

Total 2,700 9,310 7,590 26,200
- Zero.
'Data are rounded to no more than thrcc significant digits; may not add to totals shown.
2Districts I and 2 are combined to avoid disclosing company proprietary data.
Jlncludes fill and snow and ice control.
4Rcportcd and estimated production without a breakdown by end use.
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'? USGS Home

Contact USGS
Search USGS

Mineral Resources On-Line Spatial Data

Interactive maps II Data download

Mineral Resources Data System
Metadata also available as - [Outline] - [Parseable text] - [X2iL]

Frequently-anticipated questions:

What does this data set describe?
1. How should this data set be cited?
2. What geographic area does the data set cover?
3. What does it look like?
4. Does the data set describe conditions duririg a particular time period?
5. What is the general form of this data set?
6. How does the data set represent geographic features?
7. How does the data set describe geographic features?

a Who produced the data set?
1. Who are the originators of the data set?
2. Who also contributed to the data set?
3. To whom should users address questions about the data?

* Why was the data set created?
• How was the data set created?

1. From what previous works were the data drawn?
2. How were the data generated, processed, and modified?
3. What similar or related data should the user be aware of?

e How reliable are the data; what problems remain in the data set?
1. How well have the observations been checked?
2. How accurate are the geographic locations?
3. How accurate are the heights or depths?
4. Where are the gaps in the data? What is missing?
5. How consistent are the relationships among the data, includinag

topology?
* How can someone get a copy of the data set?

1. Are there legal restrictions on access or use of the data?
2. Who distributes the data?
3. What's the catalog number I need to order this data set?
4. What legal disclaimers am I supposed to read?
5. How can I download or order the data?

* Who wrote the metadata?

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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What does this data set describe?

Title: Mineral Resources Data System
Abstract:

Mineral resource occurrence data covering the world,, most thoroughly
within the U.S. This database contains the records previously. provided in
the Mineral Resource Data System (MRDS) of USGS and the Mineral
Availability System/Mineral Industry Locator System (MAS/MILS)
originated in the U.S. Bureau of Mines, which is now part of USGS.

The MRDS is a large and complex relational database developed over
several decades by hundreds of researchers and reporters. This product is
a digest in which the fields chosen are those most likely to contain valid
information.

1. How should this data set be cited?

U.S. Geological Survey, 2005, Mineral Resources Data System: U.S.
Geological Survey, Reston, Virginia.

Online Links:
o <http://tin.er.usgs.gov/mrds/>

2. What geographic area does the data set cover?

WestBounding Coordinate: 179.54917
EastBoundingCoordinate: -178.8167
NorthBoundingCoordinate: 80.0
SouthBounding Coordinate; -76.6667

3. What does it look like?

4. Does the data set describe conditions during a particular time period?

CalendarDate: 21-Dec-2004
CurrentnessReference:

Date when information was extracted from the main database for this
digest.

5. What is the general form of this data set?

GeospatialDataPresentationForm: map

6. How does the data set represent geographic features?

httD://tn.er.usLs.rovl/metadata/mrds.faa .html R/17 I I•.nnA
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a. How are geographic features stored in the data set?

This is a Point data set. It contains the following vector data types (SDTS
terminology):

Entity point (304328)

b. What coordinate system is used to represent geographic
features?.

Horizontal positions are specified in geographic coordinates, that is,
latitude and longitude. Latitudes are given to the nearest 0.0001.
Longitudes are given to the nearest 0.0001. Latitude and longitude
values are specified in decimal degrees.

The horizontal datum used is North American Datum of 1927.
The ellipsoid used is Clarke 1866.
The semi-major axis of the ellipsoid used is 6378206.4.
The flattening of the ellipsoid used is 1/294.98.

7. How does the data set describe geographic features?

mrds.dbf
Mineral resource records (Source: USGS)

DEPID
Deposit identification number.

A unique 12-digit system generated sequence number which
references records of information pertaining to a mineral property.
Textual values of no more than 12 characters.

MRDS ID
MRDS identification number.

Identification number used to refer to this entry in the Mineral
Resources Data System, if the record appeared in that database.
Textual values of no more than 7 characters.

Value Definition

(no Information not available for this record. 149235
value) records have no value for MRDSID.

MASID
MAS/MILS identification number.

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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Identification number for this site as it appeared in the Mineral
Availability System/Mineral Industry Locator System database,.
Textual values of no more than 10 characters.

Value Definition

(no Information not available for this record. 110652
value) recQrds have no value for MAS ID.

SITENAME

Name of the site, deposit, or operation.

Current (preferred) form of the name of the site, deposit, or
operation to which the record refers. Textual values of no more
than 70 characters.

LATITUDE

Latitude.

Geographic latitude of the site (no specific datum applies; use
NAD27 if needed). Real numbers stored in double precision.

Value Definition

(no Information not available for this record. 4033 records
value) have no value for LATITUDE.

0

Range of values

Minimum: -76.6667

SMaximum-: 80

LONGITUDE
Longitude.

Geographic longitude of the site (no specific datum applies; use
NAD27 if needed). Real numbers stored in double precision.

Value Definition

(no Information not available for this record. 4033 records
value) have no value for LONGITUDE.

I.

I.
Range of values I

I I I
http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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Minimum: -178.8167

Maximum: 179.54917

REGION

Geographic region.

Code indicating the geographic region. Textual values 6f no more
than 2 characters.

Value Definition

(no Information not available for this record. 58555 records
value) have no value for REGION.

COUNTRY

Country name.

Name of the country in which the site is located. Textual values of
no more than 20 characters.

Value Definition

(no Information not available for this record. 58555 records
value) have no value for COUNTRY.

STATE
State name.

Name of the state or province in which the site is located. Textual
values of no more than 32 chara~ters.

Value Definition

(no Information not available for this record. 58762 records
value) have no value for STATE.

COUNTY

County name.

Name of the county in which the site is located. Textual values of
no more than 96 characters.

Information not available for this record. 65215 records

http://tin.er.usgs-gov/metadata/mrds.faq.html 8/21/2006
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jvalue) I have no value for COUNTY. I
DISTRICT

Mining district.

The most recent name of the mining district, subdistrict, or area.
Textual values of no more than 96 characters.

Value Definition

(no Information not available for this record. 254769
value) records have no value for DISTRICT.

ADMIN

Administrative area.

Administrative unit area name. The area type is given in the
LANDSTAT field. Textual values of no more than 160 characters.

Value Definition

(no Information not available for this record. 299777
value) I records have no value for ADMIN.

LANDSTAT
Administrative area type.

Type of geographic area named in ADMIN. Textual values of no
more than 35 characters.

Value Definition

(no Information not available for this record. 114367 records
value) have no value for LANDSTAT.

COM TYPE
Commodity type.

Type of commodities present: metallic (M), non-metallic (N), or
both (B). Textual values of no more than 1 characters.

Value Definition

(no Information not available for this record. 34 records
value) have no value for COM TYPE.

0
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COM MAJOR

Major commodities.

Major commodities present, a comma-separated list. Commodity
qualifiers follow each commodity, delimited by a hyphen. Textual
values of no more than 128 characters.

Value Definition

(no Information not available for this record. 22335 records
value) have no value for COMMAJOR.

COM MINOR.

Minor commodities.

Minor commodities present, a comma-separated list. Commodity
qualifiers follow each commodity, delimited by a hyphen. Textual
values of no more than 128 characters.

value Definition

(no Information not available for this record. 285184 records
value) have no value for COMMINOR.

COM TRACE

Trace commodities.

Trace commodities present, a comma-separated list. Commodity
qualifiers follow each commodity, delimited by a hyphen. Textual
values of no more than 128 characters.

Value Definition

(no Information not available for this record. 239278 records
value) have no value for COMTRACE.

OPERTYPE

Operation type.

Type of operation existing or proposed at the site. Textual values of
no more than 30 characters.

DEPTYPE

Deposit type.

General type of deposit or resource present at the site. Textual

http://tin.er.usgs.'gov/metadata/mrds.faq.htmn1 8/21/20306
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values of no more than 40 characters.

Value Definition

(no Information not available for this record. 269516
value) records have no value for DEPTYPE.

0

-PRODSIZE

Production size.
0

A broad characterization of the magnitude of production at the site.
Textual values of no more than 12 characters.

Value Definition
(no Information not available for this record. 194976 records
value) have no value for PRODSIZE.

DEVSTAT
Development status.

Status of development of the resource or operation. Textual values
of no more than 25 characters.

Value Definition

Occurrence Ore mineralization in outcrop, shallow pit or pits, or
isolated drill hole. Grade, tonnage, and extent of
mineralization essentially unknown. No production
has taken place and there has been no or little
activity since discovery with the possible exception of
routine claim maintenance.

Prospect A deposit that has gone beyond the occurrence stage.
That is subsequent work such as surface trenching,
adits, or shafts, drill holes, extensive geophysics,
geochemistry, and/or geologic mapping has been
carried out. Enough work has been done to at least
estimate grade and tonnage. The deposits may or
may not have undergone feasibility studies that
would lead to a decision on going into production.

Producer A mine in production at the time the data was
entered. An intermittent producer that produces on
demand or seasonally with variable lengths of
inactivity is considered a producer.

http:l/tin.er.usgs.gov/metadatalmrds.faq.html 8/21/2006
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Past
Producer

A mine formerly operating that has closed, where the
equipment or structures may have been removed or
abandoned.

Plant A processing plant (smelter, refiner, beneficiation,
etc.) that may or may not be currently producing at
the time of data entry. A plant will have no geological
information associated with it.

Unknown At the time of data entry, either the development
status was unknown or the data source this record
came from did not specify this value.

ORE
Ore minerals or materials.

Name of the ore mineral or material found in this deposit. Textual
values of no more than 255 characters.

Value Definition

(no Information not available for this record. 236479
value) records have no value for ORE.

GIANGUE

Gangue minerals or materials.

Name of the gangue mineral or material found in this deposit.
Textual values of no more than 255 characters.

Value Definition I.
(no Information not available for this record. 272740
value) records have no value for GANGUE.

OTHERMATL
Other minerals or materials.

Name of other minerals or materials found in this deposit. Textual
values of no more than 255 characters..

Value Definition

(no Information not available for this record. 294207 records
value) have no value for OTHERMATL.

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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OREBODY FM
Ore body form.

Form and shape of the ore body. Textual values of no more than
255 characters.

Value Definition

(no Information not available for this record., 264927 records
value) have no value for OREBODY_FM.

WORKTYPE
Workings type.

General .type of workings at the site. Textual values of no more
than 64 characters.

Value Definition

(no Information not available for this record. 238249 records

value) have no value for WORKTYPE.

MODEL
Mineral deposit model.

Mineral deposit models that characterize the site. Multiple models
are delimited by braces, with a model number for each. Textual
values of no more than 80 characters,

Value Definition

(no Information not available for this record. 292387
value) records have no value for MODEL.

ALTERATION
Alteration processes.

Geochemical alteration, if any, believed to have been important in
forming or modifying the ore materials of a deposit. Textual values
of no more than 255 characters.

Value Definition

(no Information not available for this record. 289757 records
value) have no value for ALTERATION.

0
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CONCPROC
Concentration processes.

Geological processes that are believed to have occurred to
concentrate ore materials in the deposit. Textual values of no more
than 255 characters.

Value Definition

(no Information not available for this record. 293637 records
value) have no value for CONCPROC.

PREVNAME

Previous names.

Names by which the site or operation has bee known in the past.
Textual values of no more than 255 characters.

Value_[ Definition

(no Information not available for this record. 241287 records
value) have no value for PREVNAME.

ORECTRL
Ore controls.

Geologic features, typically structural, that exert control over the
form, extent, or character of the deposit. Textual values of no more
than 255 characters.

Value Definition

(no Information not available for this record. 279810
value) records have no value for ORECTRL.

REPORTER
Reporter.

Names of the persons primarily responsible for entering information
about the site. Textual values of no more than 224 characters.

Value Definition

(no Information not available for this record. 36 records
value) have no value for REPORTER.

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/2112006
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HROCKUNIT

Host rock unit name.

Lithologic and stratigraphic information regarding the host rocks for
the ore deposit. Textual values of no more than 255 characters.

Value Definition

(no Information not available for this record. 268180 records
value) have no value for HROCK_UNIT.

HROCKCODE

Host rock type code.

Integer number(s) indicating the type of host rocks. Textual values
of no more than 40 characters. (Source: Rock names, their
hierarchical relationships, and definitions appear to be derived from
Bruce Johnson's simplified classification of lithology for geologic
map units, "LithClass 6". However the numerical codes given here
are not part of that work.).

Value Definition

(no Information not available for this record. 236050 records
value) have no value for HROCKCODE.

1 Unconsolidated Deposit

Dominantly unsorted and unstratified drift, generally
unconsolidated, deposited directly by and underneath a
glacier without subsequent reworking by meltwater

Unconsolidated Deposit > Alluvium

A general term for clay, silt, sand, gravel or similar
unconsolidated detrital material, deposited during
comparatively recent geologic time by a stream or other
body of running water, as a sorted or semi-sorted
sediment.

Unconsolidated Deposit > Beach Sand

A loose aggregate of unlithified mineral or rock particles of
sand size forming a beach (the relatively thick and
temporary accumulation of loose water-borne material
that is in active transit along, or deposited on, the shore
zone between the limits of low water and high water)

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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Unconsolidated Deposit > Dune Sand

A type of blown sand that has been piled up by the wind
into a sand dune, usually consisting of rounded mineral
grains, commonly quartz, having diameters ranging from
0.1 to 1 mm

Unconsolidated Deposit > Loess

A widespread, homogeneous, commonly nonstratified,
porous, friable, slightly coherent, usually highly
calcareous, fine-grained blanket deposit, consisting
predominantly of silt with subordinate grain sizes ranging
from clay to fine sand.

Unconsolidated Deposit > Volcanic Ash

A fine pyroclastic material (under 2.0 mm in diameter).
The term usually refers to the unconsolidated material

Unconsolidated Deposit.> Colluvium

A general term applied to any loose, heterogeneous, and
incoherent mass of soil material and/or rock fragments
deposited by rainwash, sheetwash, or slow, continuous
downslope creep, usually collecting at the base of gentle
slopes or hillsides.

Unconsolidated Deposit > Till

Dominantly unsorted and unstratified drift, generally
unconsolidated, deposited directly by and underneath a
glacier without subsequent reworking by meltwater

Unconsolidated Deposit > Glacial Sediment

Stratified glacial drift deposited by, or reworked by
running water, or deposited in standing water

Unconsolidated Deposit > Peat

An unconsolidated deposit of semicarbonized plant
remains in a water saturated environment, such as a bog
or fen, and of persistently high moisture content (at least
75 percent).

Unconsolidated Deposit > Coral

A hard calcareous substance consisting of the continuous

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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skeleton secreted by coral polyps for their support and
habitation and found in single specimens growing plant-
like on the sea bottom or in extensive, solidified
accumulations (coral reefs);

0
12 Unconsolidated Deposit > Clay, Mud

A loose, earthy, extremely fine-grained, natural sediment
composed primarily of clay-size or colloidal particles and
characterized by high plasticity and by a considerable
content of clay minerals.

13 Unconsolidated Deposit > Silt

A loose aggregate of unlithified mineral or rock particles of
silt size (1/256 to 1/16 mm); an unconsolidated deposit
consisting essentially of fine-grained clastic particles.

14 Unconsolidated Deposit > Sand

A loose aggregate of unlithified mineral or rock particles of
sand size (1/16 to 2 mm); an unconsolidated deposit
consisting essentially of medium-grained clastic particles.

15 Unconsolidated Deposit > Gravel

A loose accumulation of rock fragments composed
predominantly of more or less rounded pebbles and small
stones.

16 Unconsolidated Deposit > Sand And Gravel

A loose aggregate of unlithified mineral or rock particles of
sand size (1/16 to 2 mm); an unconsolidated deposit
consisting essentially of medium-grained clastic particles,
plus a loose accumulation of rock fragments composed
predominantly of more or less rounded pebbles and small
stones.

17 Unconsolidated Deposit > Brine

Saline waters containing high amounts of Na, Ca, K, Cl,
and other soluble elements.

18 Unconsolidated Deposit > Seafloor

The surface of the rock or sediments at the bottom of the
sea.

0

0
19 Sedimentary Rock

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006
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A rock resulting from the consolidation of loose sediment
that has accumulated in layers

20 Sedimentary Rock > Clastic Sedimentary Rock

A composed principally of broken fragments that arederived from preexisting rocks or minerals and that have

been transported some distance from their place of origin.

21 Sedimentary Rock > Clastic Sedimentary Rock >
Mudstone

A general term that includes claystone, siltstone, shale,
and argillite, and that should be used only when the
amounts of clay-sized and silt-sized particles are not
known or specified, or cannot be precisely identified.

22 Sedimentary Rock > Clastic Sedimentary Rock >
Mudstone > Claystone

An indurated rock having more than 67 percent clay-sized
minerals.

23 Sedimentary Rock > Clastic Sedimentary Rock >
Mudstone > Bentonite

A soft, plastic, porous, light-colored rock composed
essentially of clay minerals of the montmorillonite
(smectite) group plus colloidal silica, and produced by
devitrification and accompanying chemical alteration of a
glassy igneous material, usually a tuff or volcanic ash

24 Sedimentary Rock > Clastic Sedimentary Rock > Shale

A laminated, indurated rock having more than 67 percent
clay-sized minerals.

25 Sedimentary Rock > Clastic Sedimentary Rock > Shale >
Black Shale

A dark, thinly laminated carbonaceous shale, exceptionally
rich in organic matter (5 percent or more carbon content)
and sulfide (esp. iron sulfide, usually pyrite), and often
containing unusual concentrations of certain trace
elements (U, V, Cu, Ni).

26

Sedimentary. Rock > Clastic Sedimentary Rock > Shale >
Oil Shale
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A kerogen-bearing, finely laminated brown or black
sedimentary rock that will yield liquid or gaseous
hydrocarbon on distillation.

27 Sedimentary Rock > Clastic Sedimentary Rock > Argillite

A compact rock derived either from mudstone or shale,
that has undergone a somewhat higher degree of
induration than mudstone or shale but is less clearly
laminated than shale and without its fissility, and that
lacks the cleavage distinctive of slate.

28 Sedimentary Rock > Clastic Sedimentary Rock > Siltstone

An indurated silt having the texture and composition of
shale but lacking its fine lamination or fissility; a massive
mudstone in which silt-sized particles predominate over
clay-sized particles.

29 Sedimentary Rock > Clastic Sedimentary Rock >
Sandstone

A medium-grained clastic sedimentary rock composed of
abundant sand-sized fragments, which may have a finer-
grained matrix (silt or clay), and which is more or less
indurated by a cementing material

30 Sedimentary Rock > Clastic Sedimentary Rock >
Orthoquartzite

A clastic sedimentary rock that is made up almost
exclusively of quartz sand (with or without chert), that is
relatively free of or lacks a fine-grained matrix; a quartzite

of sedimentary origin, or a "pure quartz sandstone".

31 Sedimentary Rock > Clastic Sedimentary Rock >
Calcarenite

A clastic sedimentary rock that is made up predominantly
of recycled carbonate particles of sand size; a
consolidated calcareous sand

32 Sedimentary Rock > Clastic Sedimentary Rock > Arkose

A feldspar-rich sandstone, commonly coarse-grained and
pink or reddish, that is typically composed of angular to
subangular grains that may be either poorly or moderately
well sorted. Quartz is usually the dominant mineral, with
feldspars constituting at least 25 percent.

0
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33 Sedimentary Rock > Clastic Sedimentary Rock > Wacke

A "dirty" sandstone that consists of a mixed variety of
unsorted or poorly sorted mineral and rock fragments and
of an abundant matrix of clay and fine silt; specif. an
impure sandstone containing more than 10 percent
argillaceous matrix.

34 Sedimentary Rock > Clastic Sedimentary Rock >
Graywacke

a dark gray, firmly indurated, coarse-grained sandstone
that consists of poorly sorted angular to subangular grains
of quartz and feldspar, with a variety of dark rock and
mineral fragments embedded in a compact clayey matrix
having the general composition of slate and containing an
abundance of very fine-grained illite, sericite, and chloritic
minerals.

35 Sedimentary Rock > Clastic Sedimentary Rock >
Conglomerate

A coarse-grained clastic sedimentary rock, composed of
rounded to subangular fragments larger than 2 mm in
diameter typically containing fine-grained particles in the
interstices, and commonly cemented by calcium
carbonate, iron oxide, silica, or hardened clay

36 Sedimentary Rock > Clastic Sedimentary Rock >
Sedimentary Breccia

A breccia (coarse-grained clastic rock composed of
angular broken rock fragments held together by a mineral
cement or a fine-grained matrix) formed by sedimentary
processes

37 Sedimentary Rock > Clastic Sedimentary Rock >
Olistostrome

A sedimentary deposit consisting of a chaotic mass of
intimately mixed heterogeneous materials (such as blocks
and muds) that accumulated as a semi-fluid body by
submarine gravity sliding or slumping of unconsolidated
sediments.

38

Sedimentary Rock > Clastic Sedimentary Rock > Lake
Sediments
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Sediments laid on the floor of a lake, usually coarse
grainde near shore and rapidly changing to fine-grained
clay and limesone in deeper water.

Sedimentary Rock > Carbonate

A sedimentary rock composed of more than 50 percenti by
weight carbonate minerals

Sedimentary Rock > Carbonate > Limestone

A sedimentary rock consisting chiefly (more than 50
percent by weight or by areal percentages under the
microscope) of calcium carbonate, primarily in the form of
the mineral calcite.

Sedimentary Rock > Carbonate > Dolomite

A carbonate sedimentary rock of which more than 50
percent by weight or by areal percentages under the
microscope consists of the mineral dolomite

Sedimentary Rock > Mixed Clastic/Carbonate Rock

An undivided mixture of clastic and carbonate sedimentary
rocks.

Sedimentary Rock > Mixed Clastic/Volcanic Rock

An undivided mixture of clastic and carbonate sedimentary
rocks.

Sedimentary Rock > Phosphorite

A sedimentary rock with a high enough content of
phosphate minerals to be of economic interest.

Sedimentary Rock > Chemical Sediment

A sedimentary rock composed primarily of material
formed directly by precipitation from solution or colloidal
suspension or by the deposition of insoluble precipitates

Sedimentary Rock > Chemical Sediment > Evaporite

A nonclastic sedimentary rock composed primarily of
minerals produced from a saline solution as a result of
extensive or total evaporation of the solvent.

Sedimentary Rock > Chemical Sediment > Salt
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An evapotite primarily composed of sodium chloride.

48 Sedimentary Rock > Chemical Sediment > Chert

A hard, extremely dense or compact, dull to semivitreous,
microcrystalline or cryptocrysta line sedimentary rock,
consisting dominantly of interlocking crystals of quartz
Jess than 30 cm in diameter.

49 Sedimentary Rock > Chemical Sediment > Iron Formation

A chemical sedimentary rock, typically thin-bedded and/or
finely laminated, containing at least 15 percent iron of
sedimentary origin, and commonly but not necessarily
containing layers of chert

50 Sedimentary Rock > Chemical Sediment > Exhalite

A chemical sedimentary rock, usually containing oxide,
carbonate, or sulfide as anions, and iron, magnesium,
base metals, and gold as cations, formed by the issuance
of volcanically derived fluids onto the sea floor or into the
sea

51 Sedimentary Rock > Coal

A readily combustible rock containing more than 50
percent by weight and more than 70 percent by volume
carbonaceous material, formed by compaction and
induration of variously altered plant remains

52 Sedimentary Rock > Diatomite

A light-colored,soft, friable, siliceous sedimentary
rockconsisting chiefly of opaline frustules of the diatom.

53 Volcanic Rock (Aphanitic)

A generally finely crystalline or glassy igneous rock
resulting from volcanic action at or near the Earth's
surface, either ejected explosively or extruded as a lava.
The term includes near-surface intrusions that form a part
of the volcanic structure.

54 Volcanic Rock (Aphanitic) > Glassy Rock

Extrusive rock having a texture which is similar to that of
glass or quartz and developed as a result of rapid cooling
of the lava without distinct crystallization.
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55 Volcanic Rock (Aphanitic) > Glassy Rock> Obsidian

A black or dark-colored volcanic glass, usually of rhyolite
composition, characterized by conchoidal fracture

56 Volcanic Rock (Aphanitic) > Glassy Rock > Vitrophyre

Any porphyritic igneous rock having a glassy groundmass.

57 Volcanic Rock (Aphanitic) > Glassy Rock > Pumice

A light-colored vesicular glassy rock commonly having the

composition of rhyolite.

58 Volcanic Rock (Aphanitic) > Pyroclastic Rock

Clastic rock material formed by volcanic explosion or
aerial expulsion from a volcanic vent.

59 Volcanic Rock (Aphanitic) > Pyroclastic Rock > Tuff

Consolidated or cemented volcanic ash.

60 Volcanic Rock (Aphanitic) > Pyroclastic Rock > Tuff >
Welded Tuff

A glass-rich pyroclastic rock that has been indurated by
the welding together of its glass shards under the
combined action of the heat retained by particles, the
weight of the overlying material, and hot gasses.

61 Volcanic Rock (Aphanitic) > Pyroclastic Rock > Tuff > Ash-
Flow Tuff

A tuff deposited by an ash flow or gaseous cloud; a type
of ignimbrite. It is a consolidated, but not necessarily
welded deposit.

62 Volcanic Rock (Aphanitic) > Pyroclastic Rock > Ignimbrite

The deposit of a pyroclastic flow.

63 Volcanic Rock (Aphanitic) > Pyroclastic Rock > Volcanic
Breccia (Agglomerate)

A pyroclastic rock that consists of angular volcanic
fragments that are larger than 64 mm in diameter and
that may or may not have a matrix

64
Volcanic Rock (Aphanitic) > Felsic Volcanic Rock
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A light-colored, fine-grained or aphanitic extrusive or
hypabyssal rock, with or without phenocrysts and
composed chiefly of quartz and feldspar.

65 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock > Alkali

Rhyolite

A volcanic rock defined in the QAPF diagram as having OJ
(Q+A+P) between 20 and 60 and P/(P+A) less than 10.

66 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock >
Rhyolite

A volcanic rock defined in the QAPF diagram as having Q/
(Q+A+P) between 20 and 60 and P/(P+A) between 10
and 35.

67 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock >
Rhyodacite

A volcanic rock defined in the QAPF diagram as having Q/
(Q+A+P) between 20 and 60 and P/(P+A) between 35
and 65.

68 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock > Dacite

A volcanic rock defined in the QAPF diagram as having QJ
(Q+A+P) between 20 and 60 and P/(P+A) greater than
65.

69 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock > Alkali
Trachyte

A volcanic rock defined in the QAPF diagram as having QJ
(Q+A+P) less than 20 or F/(F+A+P) less than 10, and P/
(P+A) less than 10.

70 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock >
Trachyte

A volcanic rock defined in the QAPF diagram as having Q/
(Q+A+P) less than 20 or F/(F+A+P) less than 10, and P/
(P+A) between 10 and 35.

71
Volcanic Rock (Aphanitic) > Felsic Volcanic Rock > Quartz
Latite

A volcanic rock defined in the QAPF diagram as having Q/
(Q+A+P) between 5 and 20 and P/(P+A) between 35 and

http://tin.er.usgs.gov/metadata/mrds.faq.html 8/21/2006



Mineral Resources Data System Page.22 of 43

65.

72 Volcanic Rock (Aphanitic) > Felsic Volcanic Rock > Latite

A volcanic rock defined in the QAPF diagram as having Q/
(Q+A+P) less than 5 or F/(F+A+P) less than 10, and P/
(P+A) between 35 and 65.

73 Volcanic Rock (Aphanitic) > Intermediate Volcanic Rock

A solidified body of volcanic rock having approximately
equal light- and dark-colored minerals in its mode

74 Volcanic Rock (Aphanitic) > Intermediate Volcanic Rock >
Trachyandesite

A volcanic rock defined modally by Q/(Q+A+P) less than
20 or F/(F+A+P) less than 10, P/(A+P) between 65 and
90, and M less than 35.

75 Volcanic Rock (Aphanitic) > Intermediate Volcanic Rock >
Andesite

A volcanic rock defined modally by QJ(Q+A+P) less than
20 or F/(F+A+P) less than 10, P/(A+P) greater than 90,
and M less than 35

76 Volcanic Rock. (Aphanitic) > Mafic Volcanic Rock

A solidified body of volcanic rock having abundant dark-
colored minerals in its mode

77 Volcanic Rock (Aphanitic) > Mafic Volcanic Rock >
Trachybasalt

A volcanic rock defined modally by OJ(Q+A+P) less than
20 or F/(F+A+P) less than 10, P/(A+P) between 65 and
90, and M greater than 35.

78 Volcanic Rock (Aphanitic) > Mafic Volcanic Rock > Basalt

A volcanic rock defined modally by QJ(Q+A+P) less than
20 or F/(F+A+P) less than 10, P/(A+P) greater than 90,
and M greater than 35.

79 Volcanic Rock (Aphanitic) > Mafic Volcanic Rock > Basalt
> Tholelite

A silica-oversaturated basalt, characterized by the
presence of low-calcium pyroxenes in addition to
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clinopyroxene and calcic plagioclase. Olivine may be
present in the mode, but neither olivine nor nepheline
appear in the norm.

80 Volcanic Rock (Aphanitic) > Mafic Volcanic Rock > Basalt
> Hawaiite

A basalt in which the normative and modal feldspar is
andesine, and with soda:potash ratio greater than 2:1. It
generally, but not always, lacks normative quartz, and
commonly contains normative and modal olivine.

81 Volcanic Rock (Aphanitic) > Mafic Volcanic Rock > Basalt
> Alkaline Basalt

A basalt with nepheline and/or acmite in the CIPW norm.

82 Volcanic Rock (Aphanitic) > Alkalic Volcanic Rock

A volcanic rock that contains more sodium and/or
potassium than is required to form feldspar with the
available silica.

83 Volcanic Rock (Aphanitic) > Alkalic Volcanic Rock >
Phonolite

A volcanic rock defined in the QAPF diagram as having F/
(F+A+P) between 10 an 60, and P/(P+A) less than 10.

84 Volcanic Rock (Aphanitic) > Alkalic Volcanic Rock >
Tephrite (Basanite)

A volcanic rock defined in the QAPF diagram as having F/

(F+A+P) between 10 an 60, and P/(P+A) greater than 90.

85 Volcanic Rock (Aphanitic) > Komatiite (Ultramafite)

A volcanic rock with color index (M) greater than or equal
to 90

86 Volcanic Rock (Aphanitic) > Volcanic Carbonatite

A rock of apparent volcanic origin composed of at least 50
percent carbonate minerals

87 Plutonic Rock

A rock formed at considerable depth by crystallization of
magma and/or by chemical alteration. It is
characteristically medium- to coarse-grained, of granitoid
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texture.
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88 Plutonic Rock > Aplite

A light-colored igneous .rock characterized by a fine-
grained allotriomorphic-granular (i.e. aplitic) texture.

89 Plutonic Rock > Porphyry

An igneous rock of any composition that contains
conspicuous phenocrysts in a fine-grained groundmass

90 Plutonic Rock > Porphyry > Lamprophyre

A group of porphyritic igneous rocks in which mafic
minerals form the phenocrysts; feldspars, if present, are
restricted to the groundmass

91 Plutonic Rock > Pegmatite

An exceptionally coarse-grained igneous rock, with
interlocking crystals, usually found as irregular dikes,
lenses, or veins, esp. at the margins of batholiths

92 Plutonic Rock > Granitoid

A general term for all phaneritic igneous rocks dominated
by quartz and feldspars

93 Plutonic Rock > Granitoid > Alkali-Granite (Alaskite)

A plutonic rock defined in the QAPF diagram as having Q
between 20 and 60 and P/(A+P) less than 10

94 Plutonic Rock > Granitoid-> Granite

A plutonic rock defined in the QAPF diagram as having Q
between 20 and 60 and P/(A+P) between 10 and 65

95 Plutonic Rock > Granitoid > Granite > Peraluminous
Granite

A granite with aluminum oxide greater than sodium oxide
+ potassium oxide + calcium oxide; typical accessories
include: muscovite, biotite, corundum, topaz, garnet

ý96
Plutonic Rock > Granitoid > Granite > Metaluminous
Granite

A granite with aluminum oxide greater than sodium oxide
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+ potassium oxide, but with aluminum oxide less than
sodium oxide + potassium oxide + calcium oxide; typical
accessories include: hornblende, epidote, melilite, or
biotite + pyroxene

97 Plutonic Rock > Granitoid > Granite > Subaluminous.
Granite

A granite with aluminum oxide approximately equal to
sodium oxide + potassium oxide; typical accessories
include: olivine, orthopyroxene, clinopyroxene

98 Plutonic Rock > Granitoid > Granite > Peralkaline Granite

A granite with aluminum oxide less than sodium oxide +
potassium oxide; typical accessories include: soda
pyroxene and soda amphibole[

99 Piutonic Rock > Granitoid > Granodiorite

A plutonic rock defined in the QAPF diagram as having Q
between 20 and 60 and P/(A+P) between 65 and 90

100 Plutonic Rock > Granitoid > Tonalite

A plutonic rock defined in the QAPF diagram as having Q
between 20 and 60 and P/(A+P) greater than 90

101 Plutonic Rock > Granitoid > Tonalite > Trondhjemite

A tonalite with color index (M) less than 15; composed
essentially of sodic plagioclase, quartz, sparse biotite, and
little or no alkali feldspar

102 Plutonic Rock > Granitoid > Alkali Syenite

A plutonic rock defined in the QAPF diagram as having Q/
(Q+A+P) less than 20 or F/(F+A+P) less than 10, and P/
(P+A) less than 10

103 Plutonic Rock > Granitoid > Quartz Syenite

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20 and P/(A+P) between 10 and 35

104 Plutonic Rock > Granitoid > Syenite

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20 and P/(A+P) between 35 and 65
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105 Plutonic Rock > Granitoid > Quartz Monzonite

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20 and P/(A+P) between 65 and 90, and
plagioclase more sodic than An5O

106 Plutonic Rock > Granitoid > Monzonite

A plutonic rock defined in the QAPF diagram as having Q
less than 5 or F/(F+A+P) less than 10, and P/(A+P)
between 35 and 65.

107 Plutonic Rock > Mafic Intrusive Rock

An igneous rock composed chiefly of one or more dark
ferromagnesian minerals. An exception is made for
anorthosite, which occurs in association with mafic rocks.

108 Plutonic Rock > Mafic Intrusive Rock > Quartz
Monzodiorite

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20 and P/(A+P) between 65 and 90, and
plagioclase more sodic than AnSO

109 Plutonic Rock > Mafic Intrusive Rock > Quartz
Monzogabbro

A plutonic rock defined in'the QAPF diagram as having Q
between 5 and 20 and P/(A+P) between 65 and 90, and
plagioclase more calcic than An5O

110 Plutonic Rock > Mafic Intrusive Rock > Monzodiorite

A plutonic rock defined in the QAPF diagram as having Q
less than 5 or F/(F+A+P) less than 10, and P/(A+P)
between 65 and 90, and plagioclase more sodic than An5O

111 Plutonic Rock > Mafic Intrusive Rock > Monzogabbro

A plutonic rock defined in the QAPF diagram as having Q
less than 5 or F/(F+A+P) less than 10, and P/(A+P)
between 65 and 90, and plagioclase more calcic than AnSO

112 Plutonic Rock > Mafic Intrusive Rock > Quartz Diorite

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20, P/(A+P) greater than 90, and
plagioclase more sodic than An5O
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Plutonic Rock > Mafic Intrusive Rock > Quartz Gabbro

A plutonic rock defined in the QAPF diagram as having Q
between 5 and 20, P/(A+P) greater than 90, and
plagioclase more calcic than An5O

Plutonic Rock > Mafic Intrusive Rock > Diorite

A plutonic rock defined in the QAPF diagram as having Q
between 0 and 5 or F/(F+A+P) less than 10, P/(A+P)
greater than 90 and plagioclase more sodic than An5O

Plutonic Rock > Mafic Intrusive Rock > Diorite > Diabase

A plutonic rock whose main components are labradorite
and pyroxene and which is characterized by ophitic
texture

Plutonic Rock > Mafic Intrusive Rock > Gabbro

A plutonic rock defined in the QAPF diagram as having Q

between 0 and 5 or F/(F+A+P) less than 10, P/(A+P)
greater than 90 and plagioclase more calcic than An5O

Plutonic Rock > Mafic Intrusive Rock > Gabbro > Norite

A plutonic rock satisfying the definition of gabbro, in which
pl/(pl+px+ol) is between 10 and 90 and opx/(opx+cpx) is

,greater than 95.

Plutonic Rock > Mafic Intrusive Rock > Gabbro >
Troctolite

A plutonic rock satisfying the definition of gabbro, in which
pl/(pl+px+ol) is between 10 and 90 and px/(pl+px+ol) is
less than 5.

Plutonic Rock > Mafic Intrusive Rock > Anorthosite

A plutonic rock defined in the QAPF diagram as having Q
between 0 and 5, P/(A+P) greater than 90, and M less
than 10. A group of monomineralogic plutonic igneous
rocks composed almost entirely of plagioclase feldspar.

Plutonic Rock > Alkalic Intrusive Rock

A plutonic rock that contains more sodium and/or
potassium than is required to form feldspar with the,
available silica
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121 Plutonic Rock > Alkalic Intrusive Rock > Nepheline Syenite

A plutonic rock defined in the QAPF diagram as having F!
(F+A+P) between 10 and 60, and P/(P+A) less than 50;
composed essentially of alkali feldspar and nepheline

122 Plutonic Rock > Ultramafic Intrusive Rock

A general name for plutonic rock with color index (M)
greater than or equal to 90

123 Plutonic Rock > Ultramafic Intrusive Rock > Peridotite

A plutonic rock with M equal to or greater than 90 and of/
(ol+opx+cpx) greater than 40

124 Plutonic Rock > Ultramafic Intrusive Rock > Peridotite >
Dunite

A plutonic rock with M equal to or greater than 90 and ol/
(ol+opx+cpx) greater than 90

125 Plutonic Rock > Ultramafic Intrusive Rock > Peridotite >
Harzburgite

A plutonic rock with M equal or greater than 90, ol/
(ol+opx+cpx) greater than 40, and cpx/(ol+opx+cpx) less
than 5.

126 Plutonic Rock > Ultramafic Intrusive Rock > Peridotite >
Wherlite

A plutonic rock with M equal or greater than 90, ol/
(ol+opx+cpx) greater than 40,*and opx/(ol+opx+cpx) less
than 5.

127 Plutonic Rock > Ultramafic Intrusive Rock > Peridotite >
Lherzolite

A plutonic rock with M equal or greater than 90, ol/
(ol+opx+cpx) greater than 40, and opx roughly equal to
cpx.

128
Plutonic Rock > Ultramafic Intrusive Rock > Peridotite >
Kimberlite

A porphyritic alkalic peridotite containing abundant
phenocrysts of olivine and phlogopite, and possibly
geikielite and chromian pyrope, in a fine-grained
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groundmass of calcite and second-generation olivine and
phlogopite.

129 Plutonic Rock > Ultramafic Intrusive Rock > Pyroxenite

A plutonic rock with M equal to or greater than 90 and
pyroxene/(ol+pyroxene) greater than 90.

130 Plutonic Rock > Ultramafic Intrusive Rock > Pyroxenite >
Clinopyroxenite

A plutonic rock with M equal to or greater than 90 and
cpx/(ol+opx+cpx) greater than 90.

131 Plutonic Rock > Ultramafic Intrusive Rock > Pyroxenite >
Orthopyroxenite

A plutonic rock with M equal to or greater than 90 and
opx/(ol+opx+cpx) greater than 90.

132 Plutonic Rock > Ultramafic Intrusive Rock > Hornblendite

A plutonic rock with M equal to or greater than 90 and
hbl/(hbl+px+ol) greater than 90.

133 Plutonic Rock > Intrusive Carbonatite

A plutonic rock composed of at least 50% carbonate
minerals.

134 Metamorphic Rock

A rock derived from pre-existing rocks by mineralogical,
chemical, and/or structural changes, essentially in the
solid state, in response to marked changes in
temperature, pressure, shearing stress, and chemical
environment, generally at depth in the earth's crust.

135 Metamorphic Rock > Hornfels

A fine-grained rock composed of a mosaic of
equidimensional grains without preferred orientation and
typically formed by contact metamorphism.

136 Metamorphic Rock > Metasedimentary Rock

A sedimentary rock that shows evidence of having been
subjected to metamorphism

137
Metamorphic Rock > Metasedimentary Rock > Meta-
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Argillite

An argillite that has been metamorphosed.

138 Metamorphic Rock > Metasedimentary Rock > Slate

A compact, fine-grained metamorphic rock that possesses
slaty'cleavage and hence can be. split into slabs and thin
plates

139 Metamorphic Rock > Metasedimentary Rock > Quartzite

A granoblastic metamorphic rock consisting mainly of
quartz and formed by recrystallization of sandstone or
chert by either regional or thermal metamorphism.

140 Metamorphic Rock > Metasedimentary Rock > Marble

A metamorphic rock consisting predominantly of fine- to
coarse-grained recrystallized calcite and/or dolomite,
usually with a granoblastic, saccharoidal texture

141 Metamorphic Rock > Metavolcanic Rock

A volcanic rock that shows evidence of having been
subjected to metamorphism.

142 Metamorphic Rock > Metavolcanic Rock > Felsic
Metamorphic Rock

A metavolcanic rock having abundant light-colored
minerals, typically quartz and feldspar

143 Metamorphic Rock > Metavolcanic Rock > Felsic
Metamorphic Rock > Meta-Rhyolite

A low-grade, felsic metavolcanic rock with preserved
evidence of its original rhyolitic character

144 Metamorphic Rock > Metavolcanic Rock > Felsic
Metamorphic Rock > Keratophyre

All salic extrusive and hypabyssal rocks characterized by
the presence of albite or albite-oligoclase and chlorite,
epidote, and calcite, generally of secondary order.

0

145 Metamorphic Rock > Metavolcanic Rock > Mafic
Metamorphic Rock

A metavolcanic rock having abundant dark-colored
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minerals, typically feldspar, amphibole, and/or pyroxene

146 Metamorphic Rock > Metavolcanic Rock > Mafic
Metamorphic Rock > Meta-Basalt

A low-grade, mafic metavolcanic rock with preserved
evidence of its original basaltic character

1f47 Metamorphic Rock > Metavolcanic Rock > Maflc o
Metamorphic Rock > Spilite

An altered basalt, characteristically amygdaloidal or
vesicular, in which the feldspar has been albitized and is
typically accompanied by chlorite, calcite, epidote,
chalcedony, prehnite, or other low-temperature hydrous
crystallization products characteristic of a greenstone.

148 Metamorphic Rock > Metavolcanic Rock > Mafic
Metamorphic Rock > Greenstone

A field term applied to any compact, dark-green, altered
or metamorphosed basic igneous rock (e.g. spilite, basalt,
gabbro, diabase) that owes its color to the presence of
chlorite, actinolite, or epidote.

149 Metamorphic Rock > Phyllite

A metamorphosed rock, intermediate in grade between
slate and mica schist. Minute crystals of graphite, sericite,
or chlorite impart a silky sheen to the surfaces of cleavage
(or schistosity).

150 Metamorphic Rock > Schist

A strongly foliated crystalline rock, formed by dynamic
metamorphism, that can be readily split into thin flakes or
slabs due to the well developed parallelism of more than
50 percent of the minerals present, particularly those of
the lamellar or elongate prismatic habit, e.g. mica and
hornblende.

151 Metamorphic Rock > Schist > Greenschist

A schistose metamorphic rock whose green color is due to
the presence of chlorite, epidote, or actinolite; a common
product of low-grade regional metamorphism of pelitic or
basic igneous rocks

152
Metamorphic Rock > Schist > Blueschist
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A schistose metamorphic rock with a blue color owing, to
the presence of sodic amphibole, glaucophane, or crossite,
and commonly mottled bluish-gray lawsonite;
characteristic of metamorphism in areas of unusually low
thermal gradient, such as subduction zones

0

153 Metamorphic Rock > Schist > Mica Schist

A schist whose essential constituents are mica and quartz',
and whose schistosity is mainly due to the parallel
arrangement of mica flakes.

154 Metamorphic Rock > Schist > Pelitic Schist

A schistose metamorphic rock derived by metamorphism

of an argillaceous or a fine-grained alluminous sediment.

155 Metamorphic Rock > Schist > Quartz-Feldspar Schist

A schist whose essential constituents are quartz and
feldspar and having lesser amounts of mica and/or
hornblende

156 Metamorphic Rock > Schist > Calc-Silicate Schist

A metamorphosed calcareous rock, commonly derived
from argillaceous limestone or calcareous mudstone,
containing calcium-bearing silicates such as diopside and
wollastonite, with a schistose structure produced by
parallelism of platy minerals

157 Metamorphic Rock > Schist > Amphibole Schist

A schist whose essential constituent is amphibole with
lesseramounts of feldspar, quartz, and/or mica

158 Metamorphic Rock > Granofels

A medium- to coarse-grained granoblastic metamorphic
rock with little or no foliation or lineation.

159 Metamorphic Rock > Gneiss

A foliated rock formed by regional metamorphism, in
which bands or lenticles of granular minerals alternate
with bands or lenticles in which minerals having flaky or
elongate prismatic habits predominate. Generally less
than 50 percent of the minerals show preferred
orientation.
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160 Metamorphic Rock > Gneiss > Felsic Gneiss

A gneissic rock dominated by light-colored minerals,
commonly quartz and feldspar.

161 Metamorphic Rock > Gneiss > Felsic Gneiss > Granitic
Gneiss

A gneissic rock with a general granitoid composition

1 6 2  Metamorphic Rock > Gneiss > Felsic Gneiss > Biotite
Gneiss

A granitic gneiss in which the dominant mafic mineral is
biotite

163 Metamorphic Rock > Gneiss > Mafic Gneiss

A gneissic rock dominated by dark-colored minerals,
,commonly biotite and hornblende

164 Metamorphic Rock > Gneiss > Orthogneiss

A gneissic rock formed from an igneous parent

165 Metamorphic Rock > Gneiss > Paragneiss

A gneissic rock formed from a sedimentary parent

166 Metamorphic Rock > Gneiss > Migmatite

A composite "mixed rock" composed of igneous or
igneous-appearing and metamorphic portions

167 Metamorphic Rock > Amphibolite

A crystalloblastic rock consisting mainly of amphibole and
plagioclase with little or no quartz.

168 Metamorphic Rock > Granulite

A metamorphic rock consisting of even-sized, interlocking
mineral grains less than 10 percent of which have any
obvious preferred orientation.

169 Metamorphic Rock > Eclogite

A granular rock composed essentially of garnet
(almandine-pyrope) and sodic pyroxene (omphacite).

170 'Metamorphic Rock > Greisen
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A pneumatolytically altered granitic rock composed largely
of quartz, mica, and topaz.

171 Metamorphic Rock > Skarn (Tactite)

A rock of complex mineralogic composition formed by
contact metamorphism and metasomatism of carbonate
rocks. It is typically coarse-grained and rich in garnet,
iron-rich pyroxene, epidote, wollastonite, and scapolite.

172 Metamorphic Rock > Serpentinite

A rock consisting almost wholly of serpentine-group
minerals derived from the hydration of ferromagnesian
silicate minerals such as olivine and pyroxene.

173 Tectonite

A rock whose fabric reflects the history of its deformation.

174 Tectonite > Tectonic Melange

A melange produced by tectonic processes.

175 Tectonite > Cataclasite

A fine-grained, cohesive cataclastic rock, normally lacking
a penetrative foliation or microfabric, formed during fault
movement.

176 Tectonite > Phyllonite

A rock that macroscopically resembles phyllite but that is
formed by mechanical degradation (mylonitization) of
initially coarser rocks.

177 Tectonite > Mylonite

A compact, chert-like rock without cleavage, but with a
streaky or banded structure, produced by the extreme
granulation and shearing of rocks that have been
pulverized and rolled during overthrusting or intense
dynamic metamorphism.

178 Tectonite > Flaser Gneiss

A dynamically metamorphosed rock in which lenses or
layers of original or relatively unaltered granular materials
are surrounded by a matrix of highly sheared and crushed
material, giving the appearance of a crude flow structure
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179 Tectonite > Augen Gneiss

Gneissic rock containing augen (large lenticular mineral
grains or mineral aggregates having the shape of an eye
in cross section)

AROCK.tUNIT
Associated rock unit-name.

Lithologic and stratigraphic information regarding the rocks for the
ore deposit that are not specifically identified as host ro. Textual
values of no more than 255 characters.

Value Definition

(no Information not available for this record. 291593 records
value) have no value for AROCKUNIT.

AROCK-CODE
Associated rock type code.

A comma-separated list of integer numbers indicating the types of
associated rocks. Each list has no more than 40 characters.

Values are the same as HROCK.CODE

Value Definition

(no Information not available for this record. 278263 records
value) have no value for AROCK CODE.

STRUCTURE
Structural characteristics.

Description of geological structures at or near the deposit. Textual
values of no more than 255 characters.

Value Definition

,(no Information not available for this record. 280348 records
value) have no value for STRUCTURE.

TECTONIC
Tectonic setting.
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Description of tectonic setting within which the deposit is found,
includes regional geologic structure. Textual values of no more than
255 characters.

Value Definition

(no Information not available for this record. 285058
value) records have no value for TECTONIC.

0

REIF

References.

Bibliographic references providing information supporting the
database record. Braces delimit multiple references. Textual values
of no more than 32768 characters.

Value Definition

(no Information not available for this record. 25211 records
value) have no value for REF.

Who produced the data set?

1. Who are the originators of the data set? (may include formal authors,
digital compilers, and editors)

o U.S. Geological Survey

2. Who also contributed to the data set?

Hundreds of people have contributed to the development of MRDS
and MAS/MILS over several decades. The present digest owes much
of its coherence to Bill Ferguson; Bruce Lipin, and Paul Schruben of
USGS.

3. To whom should users address questions about the data?

Paul G Schruben
USGS ER GD
12201 Sunrise Valley Drive
Reston, VA 20192-0002
USA

703-648-6142 (voice)
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703-648-6383 (FAX)
pschrube@usgs.gov

Why was the data set created?

This digest of the complex mineral resources database is intended for
use as reference material supporting mineral resource and
environmental assessments on local to regional scale worldwide.

How was the data set created?

1. From what previous works were the data drawn?

DDS-20 (source 1 of 3)

George T. Mason, Jr., and Arndt, Raymond E. , 1996, Mineral
Resources Data System (MRDS): U.S. Geological Survey
Digital Data Series DDS-20, U.S. Geological Survey, Reston,
VA.

TypeofSourceMedia: CD-ROM

Source Contribution: Previous publication of the MRDS data

DDS-52 (source 2 of 3)

McFaul, Edward J., Mason, George T., Ferguson, William B.,
and Lipin, Bruce R., 2000, U.S. Geological Survey mineral
databases; MRDS and MAS/MILS: U.S. Geological Survey
Digital Data Series DDS-52, U.S. Geological Survey, Reston,
Virginia.

Online Links:
• <http://store.usgs.gov/scripts/wgate/ZWW20/!?

-theme=gp&OSTORE=USGSGP&"OKCODE=STARTMATL&q ms

OtherCitationDetails: ISBN: 0607940212
Type of SourceMedia: CD-ROM
SourceContribution: Previously published versions of MRDS and
MAS/MILS

Internal RDBMS (source 3 of 3)

U.S. Geological Survey, 2005, Mineral Resource Data System.
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OtherCitationDetails: relational database for internal development and
refinement
SourceContribution:

This version of the database is the source for the current digest.

2. How were the data generated, processed, and modified?

Date: 1996 (process 1 of 2)
Conversion of MRDS and MAS/MILS for use as a combined minerals
database within the Oracle relational database management system
proceeded under the general supervision of Bruce Lipin of USGS.

Review of many database fields resulted in significant simplification,
harmonization among records within these databases and between the
databases, and elimination of duplicate records.

The resulting relational database is currently maintained by William
Ferguson under the supervision of Paul Schruben.

Person who carried out this activity:
Paul G Schruben
USGS ER GD
12201 Sunrise Valley Drive
Reston, VA 20192-0002
USA

703-648-6142 (voice)
703-648-6383 (FAX)
pschrube@usgs.gov

Data sources used in this process:
* DDS-52

Data sources produced in this process:
* Internal RDBMS

Date: 2005 (process 2 of 2)
This description refers to PHP scripts that are downloadable as part of
<hap ://tin.er. usgs.gov/mrds/metadata/scripts.zip>

Select fields and tables from the Oracle RDBMS are extracted using the
script pull.php to produce local copies of the tables containing only those
fields needed to produce the current digest.

The script combine.php draws data from these local tables to create a
single monolithic table with one row per mineral resource record.
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At this writing a number of corrections are made to the data given for
the form of orebodies. These changes include the elimination of the
useless value "SEE DEPOSIT DESCRIPTION COMMENTS", the elimination
of empty parentheses from most records, replacement of the
abbreviation 'IRREG' with the more common complete value
'IRREGULAR', and especially a complex analysis of most values
originating in the MAS/MILS database. These changes are described by
the script orebody-fix.php.

Additional modifications are made to the geographic locations of about
4300 records whose coordinates are given in the source database as the
South Pole. These coordinates are replaced with NULL values in the
current database. The data selection software in the current distribution
web site allows some of these records to be retrieved because some of
the records contained additional information linking them to specific
geographic areas. These changes are carried out by the script place-
fix.php.

Information about host rocks and associated rocks was subject to
additional correction using the SQL statements in fix-rock.php.

This table is used to create the GIS shapefiles and other formats
available for download.

Person who carried out this activity:
Peter N Schweitzer
U.S. Geological Survey, ER
Geologist
Mail Stop 954
12201 Sunrise Valley Drive
Reston, VA 20192
USA

703-648-6533 (voice)
703-648-6252 (FAX)
pschweitzer@usgs.gov

Data sources used in this process:
Internal RDBMS

3. What similar or related data should the user be aware of?

*/How reliable are the data; what problems remain in the data set?

1. How well have the observations been checked?
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Collected over many'decades, this information is highly variable in quality.
Currency of individual records is variable as well, so it is likely that some
information will be found to be out of date. This is a subject of continuing
refinement by the USGS and its cooperators.

2. How accurate are the geographic locations?

Positional information is highly variable. In the best cases this information
was provided by plotting the location on a 7.5 minute topographic map,
however many records were located on the basis of published reports
containing imprecise or scant information on the specific geographic location.
Approximately 4000 records have no reliable geographic coordinates,
although about 114 of those have other locational information systematic
enough to warrant placement within the controlled vocabulary used to select
data for analysis on the web.

3. How accurate are the heights or depths?

4. Where are the gaps in the data? What is missing?

The database is generally sparse; many records have no information for a
given field. A few fields required for proper processing are complete
throughout. The number of records lacking data in each field is shown in the
list below with the percent of records lacking data for that field:

Field Missing values
Label Number Percent

DEP ID 0 0.0
MRDS ID 149235 49.0
MAS ID 110652 36.4
SITE NAME 0 0.0
LATITUDE 4033 1.3
LONGITUDE 4033 1.3
REGION 58555 19.2
COUNTRY 58555 19.2
STATE 58762 19.3
COUNTY 65215 21.4
DISTRICT 254769 83.7
ADMIN 299777 98.5
LAND STAT 114367 37.6
COM TYPE 34 0.0
COMMAJOR 22335 7.3
COM MINOR 285184 93.7
COMTRACE 239278 78.6
OPER TYPE 0 0.0
DEP TYPE 269516 88.6
PRODSIZE 194976 64.1
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DEV STAT 0 0.0
ORE 236479 77.7
GANGUE 272740 89.6
OTHER MATL 294207 96.7
OREBODYFM 264927 87.1
WORKTYPE 238249 78.3
MODEL 292387 96.1
ALTERATION 289757 95.2
CONC PROC 293637 96.5
PREV NAME 241287 79.3
ORE CTRL 2.79810 91.9
REPORTER 36 0.0
HROCK UNIT 268180 88.1
HROCK CODE 236050 77.6
AROCK UNIT 291593 95.8
AROCKCODE 278263 91.4
STRUCTURE 280348 92.1
TECTONIC 285058 93.7
REF 25211 8.3

5. How consistent are the relationships among the observations,
including topology?

Collected and reported by numerous diverse people, the descriptions provided
are not highly consistent in structure or terminology. Recent revision of the
MRDS database has begun to address this issue, and the present database
digest contains fields chosen for their general consistency, though much work
remains to be done.

How can someone get a copy of the data set?

Are there legal restrictions on access or use of the data?

AccessConstraints: none
UseConstraints: none

1. Who distributes the data set? (Distributor 1 of 1)

Peter N Schweitzer
U.S. Geological Survey, ER
Geologist
Mail Stop 954
12201 Sunrise Valley Drive
Reston, VA 20192
USA
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703-648-6533 (voice)
703-648-6252 (FAX)
pschweitzer@usgs.gov

2. What's the catalog number I need to order this data set?

USGS MRDS

3. What legal disclaimers am I supposed to read?

This dataset was prepared by an agency of the United States
Government. Neither the United States Government nor any agency
thereof, nor any of their employees, make any warranty, expressed
or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed in this report, or
represents that its use would not infringe privately owned rights.
Reference therein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise does
not necessarily constitute or imply its endorsement,,
recommendation, or favoring by the United States Government or
any agency thereof. Any views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States
Government or any agency thereof.

4. How can I download or order the data?

o Availability in digital form:

Data format:

Network links:

Data format:

Network links:

Data format:

Network links:

Data format:

Mineral resource records (entire database digest) in
format Shapefile (version 1.0) Size: 27.3 megabytes
<http ://tin.er. usgs.gov/mrds/mrds.zip>

Mineral resource records (user-selectable geographic
subsets) in format Shapefile (version 1.0)
<httD://tin.er.usgs.gov/mrds/select.phpp>

Mineral resource records (user-selectable geographic
subsets) in format Text (tab- or comma-delimited)
(version convention, not standardized)

<http://tin .er. usgs. gov/mrds/select. php>

Mineral resource records (user-selectable geographic
subsets) in format HTML (version 4.0.1 Transitional)
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Network links: <http://tin.er.usgs.gov/mrds/select.pihp>

P Data format: Mineral resource records (user-selectable geographic
subsets) in format DBF (version dBase III)

Network links: <httap ://tin.er.usgs. gov/mrds/select.php>

o Cost to order thedata: none

Who wrote the metadata?

Dates:
Last modified: 17-Aug-2006

Metadata author:
Peter N Schweitzer
U.S. Geological Survey, ER
Geologist
Mail Stop 954
12201 Sunrise Valley Drive
Reston, VA 20192

*l USA

703-648-6533 (voice)
703-648-6252 (FAX)
pschweitzer@usgs.gov

Metadata standard:
Content Standard for Digital Geospatial Metadata (FGDC-STD-001-1998)

This page is <http://tin.er.usgs.gov/metadata/mrds.faq.html>
Mineral Resources Eastern Central Western Minerals Information

Spatial Data Crustal Imaging & Characterization Other Mineral Related Links

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior I U.S. Geological Survey
URL: http://tin.er.usgs.gov/metadata/mrds.fag.html
Page Contact Information: Peter Schweitzer
Page Last Modified: Thursday, 17-Aug-2006 17:08:28 EDT

•# Generated by mp version 2.9.0 on Thu Aug 17 17:08:28 2006
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SUMIARY AND CONCLUSIONS

sis Environmental Statement was prepared by the US. Nuclear Regulatory Commission, Office of
)ear Reactor Regulation (hereafter referred to as the staff).

1. The action is administrative.

2. The proposed action is the issuance of an Operating License to the South Carolina Electric
and Gas Company (the applicant) for the Virgil C. Summer Nuclear Station Unit I (Summer)
located in Fairfield County, South Carolina, 42 km (26 miles) northwest of Columbia, South
Carolina, and 1.6 km (I mile) east of the Broad River, near Parr, South Carolina. The South
Carolina Public Service Authority owns a one-third interest in this generating unit.

The facility employs a pressurized-water reactor (PWR) to produce up to 2775 MWt. A steam
turbine-generator will use this heat to provide 900 MW (net) of electric power capacity.

The plant site is adjacent to Monticello Reservoir, a 2730-ha (6800-acre) reservoir
created by the applicant as part of a pumped storage hydroelectric station.

3. The information i:i this statement represents the second asse;sment of the. environrental
impact associated with the Summer station pursuant to the guidelines of the National Envi-
ronmental Policy Act (NEPA) of 1969 and 10 CFR Part 51 of the Commission's Code of Federal
Regulations. After receiving an application for construction of this plant, the staff
carried out a review of impacts that would occur during the construction and operation of
this plant. This evaluation was issued as a Final Environmental Statement in January 1973.
As a result of this environmental review, a safety review, an evaluation by the Advisory
Committee or% Reactor Safeguards, and public hearings, the U.S. Atomic Energy Commission
(now U.S. Nuclear Regulatory Commission) issued a permit in March 1973 for the construction
of the Summer station. As of March 24, 1981, the plant was approximately 98% complete,
with a proposed fuel-loading date of August 1981. The applicant has applied for a license to
operate the nuclear unit. The required safety and environmental reports to support this
application were submitted in December 1976. The staff has reviewed the activities asso-

*I Ciated with the proposed operation of this plant; the potential impacts, both beneficial
and adverse, are summarized as follows:

a. The increased generating capacity will support the increased load dem.ind of the
combined systems and will result in increased system and regional reliability. The
increased electric energy production at the Summer station will result in production
cost savings in 1981 as consumption of coal or oil at existing fossil-fueled linit!,
is reduced (Sect. 7).

b. Conversion of 1057 ha (2616 acres) of farmland and forestland for the plant and its
transmission lines has been necessary. The area impacted is only abou•t 0. l" of the
combined forest and agricultural land use in the counties involved (Sects. 4.2 and
8.2.1).

c. Plant operation and employment is not expected to create a significant local social
impact. The potential exists for increased economic develooment and. a.isociated popu-
lation growth resulting from advantageous county tax income paid by South Carolina
Electric and Gas Company to Fairfield County. Increased recreationl1 beniefits will
accrue from a 120-ha (300-acre) suhimpoundment and eventually poisibly trom .ill of
Monticello Reservoir (Sects. 4.2 and 4.6).

d. The impacts on terrestrial biota from plant operition and tr.insmiiion corr'idor
maintenance clearing will be accept.able.

e. Ihe thermal and chemical effluents Trom the station will comply wit.h tie requirements
of the National Pollutant Discharge Elimination System (NPD!:S) permit .tnd are not
expected ro significantly affect potential tuture re•creational use of MonticeIk)p- *)r downstream water resources ut the Bro•,' River ('c .1. 1 inld .1.4).



f. The adverse impacts on aquatic biota of Monticello Reservoir that will occur from
impingement on intake screens, entrainment through the cooling system. and imposi-
Lion of the thermal effluent on portions of Monticello Reservoir near the discharge
canal are not expected to be critical to the biological population of the reservoir.
Significant effects of the nuclear station operation are not expected to extend to
Parr Reservoir or the downstream rivers (Sect. 4.4.2).

g. No measurable radiological impact on man or biota is expected to result from ruutine
operation (Sect. 4.5). ihe environmental risk from radiation exposure is very low.

4. The following Federal, State, and local agencies were asked to comment on this
Environmental Statement:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army. Corps of Engineers
Department of Commerce
Department of Energy
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Envlrinmental Protection Agency
South Carolina Department of Health and Environmental Control
South Carolina Water Resource Commission
South Carolina Public Service Commission
South Carolina Wildlife and Marine Resources Oepartment
Fairfield County Administrator, Winnsboro, South Carolina

5. This-Final Environmental 5tatement was made available to the public, to the Environmental
Protection Agency, and to other specified agencies in May 1981.

0

The following organizations submitted comments on the
which was published in June 1979:

Draft Environmental Statement,

Department of the Army, Corps of fngineers
Department of the Interior
Environmental Protection Agency
South Carolina Department of Health and Environmental Control
South Carolina Electric and Gas Company

The following organizations submitted comments on the
Statement, which was published in November 1980:'

supplement to the Draft Environmental

Advisory Committee on Reactor Safeguards
Council on Environmental Quality
Department of Commerce
Department of the Interior
Environmental Protection Agency
South Carolina Electric and Gas Company
Washington Public Power Supply System

6. On the basis of the analysis and evaluation set forth in this statement and after weighing
the environmental, economic, technical. and other benefits against environment.il .ind
economic costs, the action ca!led for under NfPA and 10 CFR PartS1 is the i',p tnce of ,n
operating license for the Virgil C. Summer Nuclear Station Unit I subject to the followiniq
conditions for the protection of the environment:

a. License Conditions

Before engaging in operational activities that may result in a siqnificint ,lvwre
environmental impact that aas not evaluated nr that is significantly greater thin
evaluated in this Environmental Statement. the licensee shall provide written littifi-
cation of such activities to the Director. Office of Nuclear Reactor Requltion, and
receive written approval from that office before proceeding with %uch activities.



b. Significant Environmental Technical Specification Requirements

(1) The applicant will carry out the environmental (meteorological, radiological.
and ecological) monitoring programs outlined in this Statement as modified and
approved by the staff and implemented in the Environmental Protection Plan and
the Radiological Effluent Technical Specifications incorporated in the operating
license for the Virgil C. Summer Nuclear Station, Unit 1. Monitoring of the
aquatic environment will be as specified in the NDPES permit issued by the

South Carolina Department of Health and Environmental Control (SCOHEC).

(2) The applicant shall notify the Director, Office of Nuclear Reactor Regulation,
of all cases in which the discharge limits included in the NPDES permit, are
exceeded or if an application has been submitted to the permitting authority
requesting revision of the limits.

(3) If, during the operating life of the plant, environmental effects or
evidence of irreversible environmental damage are detected, the applicant
shall provide the staff with an analysis of the problem and a proposed course
of action to alleviate the problem.

i ii
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FOREWORD

•,hi.s Final Environmental Statement was prepared by the U.S. Nuclear Regulatory Commission (NRC),
i fice of Nuclear Reactor Regulation, in accordance with the Commission's regulation, IJ CFR
6rtL 51, which implements the requirements of the National Environmental Policy Act (NLPA) of

1969.

NEPA states, among other t',ings, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improv, and coordinate Federal plans, functions, programs, and resources
to the end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations.

Assure for all Americans safe, healthful, productive, and aesthetically and culturally
pleasing surroundings.

Attain the widest range of beneficial uses of the environment without degradation, risk
to health or safety, or other undesirable and unintended consequences.

Preserve important historic, cultural, and natural aspects of our national heritage. and
maintain, wherever possible, an environment that supports diversity and variety of
individual choice.

Achieve a balance between population and resource use which will permit hiqh stand.ards
of living and a wide sharing of life's amenities.

Enhance the quality of renewable resources and appro.ich the maximum attainable recycling
of depletable resources.

* rtner, with respect to major Federal actions siqniticantly affectin,1 tht, quality of the hum,)n
environment, Sect. 102(2)(C) of the NEPA calls for, p,#'pa•ratLior, uf ' (lit .)il,-it ' atom, nt on:

(i) th., environmental impict ot the pr-c:mosed :ct Lion;

(ii) *Iny adverse environmental eftsects thatt cannjt he ivoided should tlin', r'pu, ,
imp lemel-ted,

(i~ii a 'terr:tiv' t tLu hf. prupo-S4e, .ction;

(iv) the r-el.ititmoisip between loci l snuri t-term leio o mo ri',, enV4l, irn:mr1?t in1d th,. l il.,'ý(( ,

.:id ennancpment ot luriq-ter'm ppo,')oduc . ivity. .vid.

j ) .3 /.rf' ir~o t )t'S • 0nL irt'etriev.]ble c'emmitmt..nt , ut l'w',j ,'c'c -, t.,%I Wit ! ' ,, i: , -, il,

TI(e pr'u P ,e1 -.ictioin Snould it be imppemente,l.

An [nv;,(rnment.al Repor t *mcc mpanies each ipplication tur fon-,tructi.)r piirnit or i tll -ptwo,
ape,'ti n'q !;cense.. A nutice of iva ilability or trio report :; i*'ued. At', m'.m , l .

ijey'S: f, iv t,, r ;J(ort .f-e Co•S itler'- ] by tthe "t~ 1ff I (')r iCt i taff' 1'4'h " l'i'4 NtPA :* '',,- ,, , !.?Io
•, af e-,; •~ # hp Ippl jrl.jtnt tO iS US item- :; t ";?qrmt ;• q t , f: ! ::m - tt •,, . o-. •

s'-ek ppew rfrom iat i(un fr%.m . ioi! iir.t thit. miqht Le ' , f;r Ii t"9,',u1', ,,
ern>jCre t" it ther ,tittt h.is i tnror,),jfi) ur;F'tr_ ' , t ti,, ;.,',)p,;o' e 'e t. V .dii '. !
,t,lff ovom in?Žrltion fron •ti'pr ",uurr.p; t i -, i t *.s j.j! ?i W t ,1 .t-,

,nesect. the projct s te 101 SidjrrM•,irir) v'C I,' i M . . ''',, ,t j ,.y m ,, . -; .. ,
ml Viii '* * n j, V, .. h. ) r'' '.i'P-}r ........................................................................................................ ;.
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all the toreqoing and other such activities or inquiries as are deemed useful and appropriate,
the staff makes an independent assessment of the considerations specified in iect. 102(2)(C) of
the NEPA and 10 CFR Part 51.

this evaluation leads to the publication of a Draft Environmental Statement. prepared by the
Office of Nuclear Reactor Regulation, which is then circulated to Federal, state, aad local
government agencies for comment. A summary notice is published in the Federal Register of

the availability of the applicant's Environmental Report and the Draft Environmental Statement.
Interested persons are also invited to comment on the proposed action and the draft statement.

After receipt and consideration of comments on the draft statement, the staff prepares a
Final Environmental Statement, which includes a discussion of questions and objections raised
by the comments and the disposition thereof; a final cost-benefit analysis, which considers
and balances the environmental effects of the facility and the alternatives available for
reducing or avoiding adverse environmental effects with the environmental, economic, technical.
and other benefits of the facility; and a conclusion as to whether - after the environmental,
economic, technical, and other benefits are weighed against environmental costs and after
available alternatives have been considered - the action called for, with respect to environ-
mental issues, is the issuance or denial of the proposed permit or license or its appropriate
conditioning to protect environmental values. This Final Environmental Statement and the
Safety Evaluation Report prepared by the staff are submitted to the Atomic Safety and Licensing
Board (ASLB) for its consideration at public hearings held in connection with all construction
permit applications and with operating license applications as ordered.

This environmental review deals with the impact of operation of the Virgil C. Summer Nuclear
Station Unit 1. Assessments that are found in this Statement supplement those described in
the Final Environmental Statement-Construction Permit (FES-CP) that was issued in January
19?3 in support of issuance of a construction permit for the unit. The information to be
found in the various sections of this Statement updates the FES-CP in four ways: (1) by
identifying differences between environmental effects of operation (including, those tha!.
would enhance as well as degrade the environment) currently projected and the impacts trat
were described in the preconstruction review; (2) by reporting the results Uf studies ttat
had ncL beer, completed at the time of issuance of the FES-CP and that were under mandatt from
the NRC staff to be completed before initiation of the operational review; (3) by evaluating
the applicant's preoperational monitoring program and factoring the results of this prog'am
into the desiqn of a postoperational surveillance program and into the development of
environmental technical specifications; and (4) by identifying studies being performed by the
applicant that will yield additional information relevant to the environmental impacts of
operatingl the Summer s~stion.

Single copiep of thij ýtatemenL mdy be obtained by writirq frle:

Dir•ctor Oi~iion of Technical Information
and Document Cotrol

U.T Nuclear Regulatory Commission
W:,hinqton, DC 2tS55

Mr. Wi i im F. kanw is L.ne NRC Project Manaper" for trmm projeprt Mr. K in M.19 Ctlt.!Ctd
at the following) aodr,,ess or at (301) 492-i969i.

Divi .ior: u' L'censing
Office of Nucleir Peactor Requlation
U.S Nuclear Re(juiatory Commission



LIST OF CONTRIBUTORS

Name

Norman E. Hinkle

Allen M. Solomon

Ralph E. Greene

Paul Kanciruk

Alan J. Witten

Martin Schweitzer

Sarbes Acharya

Francis Akstulewicz

Edward Branagan

Richard Codell

James Fairobent
Sidney Feld

Gerald Gears

Reginald Gotchy

Wayne Houston

Michael Kaltman
Earl Markee
Michael Masnik

Darrel Nash

Hans Shierling

Organization

Oak Ridge National Laboratory

Oak

Oak

Oak

Oak

Ridge National Laboratory

Ridge National Laboratory

Ridge National Laboratory

Ridge National Laboratory

Oak Ridge National Laboratory

U.S. Nuclear

U.S.

U.S.

U.S.

U.S.
U.S.

U.S.

U.S.

U.S.

U.S.
U.S.
U.S-

U.S.

U.S.

Nuclear

Nuclear

Nuclear

Nuclear
Nuclear

Nuclear

Nuclear

Nuclear

Nuclear

Nuclear
Nuclear

Nuclear

Nuclear

Regulatory

Regulatory

Regulatory

Regulatory

Regulatory
Regulatory

Regulatory

Regulatory

Regulatory

Regulatory
Regulatory
Regulatory

Regulatory

Regulatory

Commission

Commission

Commission

Commission

Commission
Commission

Commission

Commission

Commission

Commission

Commission
Commission

Commission

Commission

Responsibility

Team leader:
Need for power, cost benefit

Terrestrial ecology

Chemical and sanitary wastes

Aquatic ecology

Thermal hydrodynamics

Socioeconomics

Radiology

Design features

Health effects

Hydrology

Meteorology
Need for the station

Terrestrial ecology

Health effects

Environmental impact of postulated
accidents

Risk consideration

Meteorology
Aquatic ecology

Risk considerations

Accident experience and observed
impacts

Site featuresLeonard Soffer U.S. Nuclear Regulatory Commission

Xvi i



1. INIRODUCTION

1.1 HISTORY

On June 30, 1971, the South Carolina Electric and Gas Company (SCE&G), the applicant, filed an
application with the U.S. Atomic Energy Commission (AEC) (now U.S. Nuclear Regulatory Commission
(NRC)] for a permit to construct the Virgil C. Summer Nuclear Station Unit 1, a pressurized-
water reactor (PWR) with a thermal rating of 2775 MW and an electrical rating of 900 Rd.

The conclusions reached in the staff's environmental review for construction were issued as a
Final Environmental Statement-Construction Permit (FES-CP) in January 1973. Following reviews
by the staff and the Advisory Committee on Reactor Safeguards, public hearings were held before
an Atomic Safety and Licensing Board (ASLB) concerning safety and environmental matters on
January 29 and 30, 1973. Construction Permit No. CPPR-94 was issued accordingly on March 21,
1973.

Amendment No. 2 to the construction permit (December 3, 1974) authorizes SCE&G to transfer
one-third ownership of the Summer station to South Carolina Public Service Authority (SCPSA)
and designates the latter as a coapplicant. However, SCE&G retains sole responsibility for
technical directicn of all phases of the project throughout the station's useful life.

In December 1976, SCE&C submitted an application, including a Final Safety Analysis Report
(FSAR) and an Operating License-Environmental Report (OL-ER), requesting the issuance of an
Operating License for the Summer station. These documents were docketed on February 24, 1971,
and the operational safety and environmental reviews were initiated at that time.

As of March 24, 1981, construction of the Summer station was approximately 98% complete,
and the applicant expeLts that the facility will be ready for fuel loading in August 1981.

The Summer station is part of a larger power generation complex that includes the Fairfield
pumped storage facility. The environmental assessment of the pumped storage facility was the
responsibility of the Federal Power Commission (Final Environmental Statement, Parr Hydroelectric

•,•D• Project, Federal Power Commission, Washington, D.C., March 1974).

1.2 PERMITS ANn LICENSES

The applicant has summarized its contacts and coordin3tion activities with the public and
governmental agencies in Chap. 12 of the OL-ER. In compliance with regulatery requirements,
SCE&G has obtained the fol!owinq permits:

1. construction permit for a nuclear facility from the AEC (now NRC);
2. building permit from Fairfield County, South Car-olna; and
3. National Pollutant Discharge Elimination System (NPOES) permit from the South Carolina

Department of Health and Environmental Control (Appendix C).

I-I



2. THE SITE

2.1 INTRODUCTION

The staff revisited the site and reviewed documentation submitted by the applicant to determine
if any significant changes at the Summer site had occurred that would alter the staff's evalua-
tion presented In the FES-CP Issued in January 1973. Changes in the socioeconomic structure of
the community during the subsequent five-year construction period and additional understanding
of the ecological baseline gained from preoperational monitoring studies are addressed in the
following sections.

2.2 REGIONAL DEMOGRAPHY AND LAND USE

The Virgil C. Summer Nuclear Station is located in the southeastern corner of rural Fairfleld
County, South Carolina. The plant property covers approximately 890 ha (2200 acres) (OL-ER,
p. 2.1-2) exclusive of the Monticello Reservoir associated ,iith the project and the Fairfield
pumped storage facility. The closest incorporated community is Peak, 6 km (4 miles) south of
the site in neighboring Newberry County, with a 1975 population of 75. Other incorporated
communities within 16 km (10 miles) of the facility are Pomaria, Chapin, and Little Mountain,
each-with 400 residents or less. Within 32 km (20 miles) of the site are a number of other-
cities and towns; the two largest are Newberry, the county seat of Newberry County, with 8998
residents, and Winnsboro, the county seat of Fairfield County, with a population of 3257.1 .In

,,addition to the above, there are also a number of small, unincorporated communities (OL-ER,
p. 2.1-8). The area within an 80-km (50-mile) radius of the site is shown in Fig.. 2.1.
Columbia,. the State Lapital, is 42 km (26 miles) southeast of the site and with 111,616 resi-
dents1 is the only city within tte 80-km (50-mile) area with a population exceeding 35,000
(OL-ER, p. 2.1-31).

The region in which the Summer site is located is 1 own as the Central Midlands anti consists of
Fairfield, Newberry, Lexington, and Richland counties. Although located in -airfield County,
the proposed plant is in close proximity to the other three counties. Like Fairfield. iNewberry
County is primarily rural. The counties of Lexington and Richland, on.the other hand, are 1l"mich
more urbanized and make up the Columbia Standard Metropolitan Statistical Area (SMSA). Employee
residence statistics compiled by the applicant's principal contractor-during the peak Construc-
tion period show that approximately 707, of all workers living within 80 km (50 miles) of the,
Site made their homes in the four-county Central Midlands reqion.- The above figures indiratre
that plant-induced impacts have centered in the Central Midlands, and it is the opinion of the
staff that this situation will continue. The following discussion of population, land use, and
economics will therefore focus on Fairfield, 'Newberry. Lexington, and Richland counties.

2.2.1 Population chan naeqs

As of 1970, only eight people were living in the exclusionary zone within 1.6 km (I wile). )f the
Sunmivr site. Within 16 km (10 miles) of the proposed plant 6370 persons resided, an overall
density of 20.3 pers'ons per square mile. Figure 2.2, which gives population figures by annular
rings for the area within 80 km (50 miles) of the site through the year 21lO, shows that the
density within 16 km.(10 miles) of the site is expected to remain fairly low in the yoar- ahead;
the high projection for 2010 calls for an average density of only 27.2 persons per .,uarf. mile.
Population between the 3Z- to 48-km (20- to 30-mile) rings was the highest in the Irej in 1970
and will remain so through 2010 because of the presence of the f')lumbia SMS5KA. Tho growth rate

ein this ring is also expected to be the greatest in the years to come althougJh population
4 Increases in the rest of t ae drea should be substantial. The average densit.y it, the ;q--m

(50-miil e) circle was 9Q.0 persons per sQuare wi! e in ,7;) .rd will h;e L!m~iewrior,., t~twe,1 Tb'i

and 151.2 persons per ituire mile in 2010.
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The above population figures were developed by the Bureau of Economic Analysis (BEA) in late
1975 and differ somewhat from the 2010 projections presented in the FES-CP (FES-CP, p. I1-7).
Overall, the high projections given above are very close to the earlier figures; the low pro-
jections are, though, substantially less than those previously proposed. The older figures were
based on the assumption of substantial future economic growth and consequent in-migration,
whereas the newer figures reflect the possibility of slower growth. The following paragraphs
give population figures for the area surrounding the plant site by county .and, where appropri-
ate, by munii.ipflity.

2.2.1.1 rairfield Cojnt.

Between 1970, before construction began on Virgil C. Surl-.r iuelar Statior, and 1976, when
peak construction was reached, the popul.ition of Fdirfil.I C-ounty increased by 0.5!, from
19,999 to 20,100 (Tible 2.1), and the cJmproition changed 5li.1hr y (Table 2.2). Between now
nrid 19185, population growth will be fzairl/ s!,,w, bit the laa't 1 _years of thisi century are

expected to brinq a dramatic upswing. Th,, projected pnofl a. crn for Faiirfi' ld County in the
.r ;']) i-t 35., residents, an incr-1;', o f CC. fcrm . .l 74. " fro, T!76.

1 7'f. 1 from ')76.

tr ............... p;
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Table 2.2. Racial composition of Central Midlands region. 1970 and 1976

Populaton by county (percentige of total)

F aaI f eld Newbter ry Lexington Richland

1970 1976 1970 1976 1970 1976 1970 1976

WI ,te 40.6 38.1 66.9 66.9 87.6 92.2 68.0 64.0
Min•rities 59.4 61.9 33.1 33.1 12.4 7.8 32.0 36.0

Source7 U.S. Bureau ot the Census and South Carolina Department of Labor, Division

of Reseaich and Statistocal Services. Sourh Ca.rolina Statistical Abstract. 1977. Columbia.
S.C.

2.2.1.2 Newberry County

The population of Newberry County increased by 6.6% between 1970 and 1976 (Table 2.1). Between
now and the year 2000, total county population is expected to increase by another 52.2%, from
31,200 to 47,500.

Between 1970 and 1975 the population of Newberry, the county seat, declined by 2.4, from
9218 to 8998.

2.2.1.3 Richland County

Between 1970 and 1976 the number of residents in Richland County rose by 8%, .from 233,868 to
252,600 (Table 2.1). Between now and the turn of the century, Richland County is expected to
grow at a rate midway between those expected for Fairfield and Newberry Counties. The pro-
jected population for the year 2000 is 416,000, 64.7t greater than the 1976 figure.

Like Winnsboro ant' Newberry, the city of Columbia also lost some residents in the years between
1970 and 1975. OL-ing that time, population in the capital city dropped by 1.7%, from 113,542
to 111,616.

2.2.1.4 Lexinqton Coity_

Of all the counties in the rentral Midlands region, Lexington County has experienced by far the
fastest growth. From 1970 to 1976, its population grew from 89,012 to 120,600, a jump of 35.5%
(Table 2.1). Between now and the year 2000, Lexington County's rapid growth is expected to
continue and should surpass projected increases for the rest of the region. By the turn of
the century. a populati3n of 255,000 is expected, 111.41 greater than that in 1976.

2.2.2 Changes in land use

Land use in the vicinity of the site was described in the FES-CP. The only major changes in
land use tnat have occurred since the FES-CP was issued in 1973 have resulted from construction
of the Sumier station and tthe adjacent Fairfield pumped storage facility. Before construction
began, the nuclear plant site was totally forested. Its 356 ha (380 acres) consisted of 243 ha
(60O acres) of coniferous forest, dominated by pines; 73 ha (130 acres) of deciduous forest; and
40 na (100 acres) of mixed coniferous-deciduous forest (OL-ER, Table 4.1-1). The 356 ha cleared
now support bare ground, occasional herbaceous weed com-unities, and the plant structures.
During plant operation, 263 ha (650 acres) will rer.ain.cleared (OL-ER, Table 4.1-2). but 93 ha
(230 acres) 'will be allowed to revert to natural vegetation. The nuclear unit and associated
facilities will use about 31 ha (200 acres) of the cleared area (FES-CP, p. 11-8).

Althouh the impacts on the land area affected by the pumped Storage project are not a direct
result of tne nuclear Plant licensing action, the staff presents the following sumnary of asso-
ciated lan! use changes tecaiuse of the recognized interrelationship of the two projects.

Th ,75:-r] ~,.6301-acreý. Mcnt ce'11i ýeservoir previous!i' consisted of 1267 ha (3130 acres) of
,.u5 f.rpst, 4 "a' 9 re of decid'sous f Arel, il ha (1560 acres) of mixed

.... .+~ *~ni ~ ", "C.0 of" 0 ,re ard cropiard. The erlargemtent
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of Parr Reservoir inundated 20 ha (50 acres) of coniferous forest, 870 ha (2150 acres) of
•ciduous hardwood forest, 81 ha (200 acres) of mixed coniferous-deciduous forest, and 40 nia

#l00 acres) of pasture and cropland (OL-ER; Appendix 2A, p. 5.3-13).

Transmission corridor construction resulted in destruction of 634 ha (1567 acres) of forest and
also crossed 161 ha (399 acres) of pasture and cropland and 14 ha (34 acres) of water (OL-ER,
Table 4.2-1 as corrected by the staff).

The area within an 8-km (5-mile) radius of the site includes parts of Fairfield and Newberry
counties. Current land use in the 8-km radius, exclusive of the areas disturbed for construc-
tion, is dominated by lumber and pulpwood production (OL-ER, Fig. 2.1-25). Over 78% of the land
is in second-growth forest; pasture and cropland cover about 12.8% of the area. Cropland is
more frequent west of the plant site in Newberry County. Residential land uses control 1, of
the land area and occur primarily along South Carolina Highway 215 from Jenkinsville to
Monticello. Industrial and commercial land uses (including the plant site) involve less than I%
of the area; 3% of the area within 8 km of the plant site is cleared land (OL-ER, Table 4.1-1).
The nuclear plant site and the previously forested portion of the transmission corridors con-
stitute 2.5% of this land area. Most of Mcnticello and Parr resarvoirs also lie within the
8-km radius, constituting almost all of the surface waters and covering 4.2% of the area (OL-ER,
Table 2.1-6). The land area used for the reservoirs is not, however, a direct result of the
nuclear station.

With one exception, no recognized Federal, State, or local public recreation areas existed
within 8 km of the site before construction began (OL-ER; p. 2.1-12, Tdble 2.1-3). The excep-
tion is the Carlisle Game Management Area, which covers 60,000 ha (148,000 acres),of private and
public land. It includes the nuclear plant site and approximately one-third of the Sumter
National Forest lands, which occur 8 km north-northwest of the plant site. An index of the
relatively good hunting potential of the game management area is provided by 1976 hunter-kill

Sta on deer. Hunters in the management area bagged one deer per 41 ha (101 acres) (OL-ER.
Oct. 2.1.4.1.3.4), whereas hunters in Newberry and Fairfield counties, which both overlap the
i,,m,'management area, only bagged about one deer per 149 and 270 ha (369 and 667 acres) respectively.

Future land use projections for the 8-km area (OL-ER, Fig. 2.1-29) indicate that the growth rate
is expected to be slow in this area, with minor residential development occurring along South
Carolina 215. More rapid and widespread growth is expected in eastern Newberry County, whrrv,
Interstate 26 has precipitated moderate urban and residential expansion, and in eastern Fair-
field County after Interstate 77 is completed there. These potential growth areas are beyond
the 8-km radius. A discussion of land use, land use regulations, and ownership for each of the
counties in the Central Midlands region follows.

2.2.2.1 Fairfield County

In 1972-1973, almost 91% of the land in Fairfield County was used for forestry, and another 7
was used for agriculture. Less than 1% was residential; a negligible amount was used for manu-
facturing, transportation, and trade (Table 2.3). According to projections made by the Central
Midlands Regional Planning Council, increased residential and industrial development will occJr
between now and the year 2000, necessitating more land for these purposes. Forestry should.
however, continue to command a significant amount of the county's acreage.

As shown in Table 2.4, the only land use regulation currently in effect in Fairfiild County is a
sediment-control ordinance. The county seat of Winnsboro, on the other hand, has no such
ordinance but does have housing and construction codes, subdivision regulations. and ,oninq -Ind
mobile-home-park ordinances.

ver 95ý* of the land in Fairfield County is privately owned. Of the public•,y owned land, ".11
controlled by the Federal government, 1.4'. by the State, and less than 0.2 by m•nicipil ities,

Special districts, and the county combined (Table 2.5). Nearly all the Federal l.nd is in the
Sumter National Forest, whereas most State land is taken- up by highway rights-of-way.
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Table Z3. Land use in the Central Midlands region. 1972-1973

Land use by county (percentage of total')

Lexington Richland Newberry Fairfield

Residential 4.8 6.9 1.6 0.9
Manufacturing 0.3 0.9 0.1 0.0
Transportation 0.3 0.3 0.0 0.0
Trade and services 0.2 0.4 0.0 0.0
Recreation 6.0 2.2 0.1 0.0
Agriculture 22.2 18.3 25.0 7.0
Forestry 65.9 57.5 71.0 908
Mining 0.2 1.6 00 0.1
Undeveloped 0.0 0.0 2.2 1.1

$Totals may not equal 100% becauve of rounding or missing data.
Source: ER, p. 2.1-38.

Table 2.4. Land use regulations in the Central Midlands region, August i978

Construction Housing Subdivision Zoning Mobilehome- Sediment Stoa m d atnage
Government unit codes code regulations ordinances park ordinances control ordinance

ordinance

Fairfield County
Winnsboro

Newberry County

Newber rV

Richland County

Columbia

Lexington County

No
Yes

No
Yes

Yes
Yes

No No No
Yes Yes Yes

No
Yes

No
Yes

Yes
Yes

Yes

Yes

No
Yes

No
Yes

No
Yes'

No
Yese

Yes

Yese

Yes

No

No
No

No
No

No
No

No
No

Yes
Ye%

Yes No Yes Yeb

"Contained in the toning ordinance.
bOnly in the Seven Oak area of unincorporated Lex;ngton Counity.
Source Centrat Midlands Regional Planning Council, Regicnal. Codes ,;jJ Oru,,ijnices Study, Cohumrba. S C.. 1913

juvdated in August 19781

Table 2.5. Land ownership in the Central Midlands region. 1976-1977

OwnershDt()erce-iiljtjP cif totalCoun, t
Federal State kikl..;C,.d County Speci| 'J,$tr,{ct Pr,vare

Faurf,eld 2.8 14 007 002 01 9561
Newt-rry 13.6 1 8 001 002 01 . 84.41
Lexirngton 2 1 0 1 0.4 0.6 96 2
Richtland 1[16 49 02 02 03 82.8

State Land Re•surce$ Csi'vaeiun Cumiiswn. S C Public L,rfifu Ow.nership
Ifnventory Srate and Federal Ownved Lands. 1977. Coiuniba. S C

State Lail ResoiJr•es COri¶sera-,i•f C..omr.f. S C, C(ernty" ,i-j .0miMnic':IIJ• Public
Lia,,d Ownershra 1tvPt,)r/. 1976. C"irrroa,. S

Sra-e LarAd Resow,... r ..' .ji, nrr,- 3 C ,. .is Pilh
L t, ;,,,,r~er .V":I) q e ,," ".. ; ,.,-•

0
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2.2.2.2 NewberrU County

seen in Table 2.3, 71% of Newberry County's land was used for forestry and 25' for arjricul ture
n the years 1972 and 1973. Another 1.6% was residential, and only 0.lý was devoted to mianu-

facturing. Long-range plans include increased residential and industrial uses, however. large
portions will remain forested or in agriculture. 3

The only land use control enacted to date by Newberry County has been a set of subdivision
regulations; the town of Newberry has these plus construction and housing codes, a zoning
ordinance, and a mobile-home-park ordinance (Table 2.4).

The Federal government owns 13.6% of the land in Newberry County, most of this inside the Sumter
National Forest. Another 1.8% is State owned, and 0.13% belongs to municipalities, special
districts, and the county itself. The remaining 84.47% is in private hands (Table 2.5).

2.2.2.3 Richland County

Table 2.3 shows 57.5% of Richland County in forestry and 18.3% in agriculture. About 6.9"! of
the land area is residential, and another 0.9% is devoted to manufacturing; both of these
figures are higher than those for anywhere else in the Central Midlands region. In addition,
more land Is used for mining and trade here than in the other Central Midlands counties. Plans
formulated by the Central Midlands Regional Planning Council call for increasing residential and
industrial uses while protecting prime agricultural land and forestry areas.'

As seen in Table 2.4, Richland County has more types of land use controls than do the two
counties previously described. Construction codes, subdivision regulations, and mobile-home-
park and storm drainage ordinances are all in effect here. The city of Columbia has the above
plus a housing code and zoning ordinance.

There is more publicly owned land in Richland County than in the other Central Midlands counties.
f the total, 11.6% is Federally owned, most of that in the Army's Fort Jackson, and another

S•.71% belongs to municipalities, special districts, and the county. The State owns an .dditional.
14.9%; about half of the State land is in highway rights-of-way,*and the other half is split
between parks, forests, properties for correctional and mental health facilities, and other
lesser uses. The remaining 82.8% of Richland County is privately owned (Table 2.5).

2.2.2.4 Lexington County

In 1972-1973, 65.9% of Lexington County was used for forestry and 22.2t. for agricultup'. Vf thte
remaining 11.9%, 6.0% was In recreational use, 4.8' was residential, and lesser am,-u,,t' ? ws:rt
used for manufacturing, transportation, trade, and mining (Table 2.3). The ainunt of I vid
devoted to recreation is much larger than in the three counties discussed abov.e, and the rpi-
dential area here is nearly double that in Newberry and Fairfield counties combined. Irtre
projections include a continuatior of the urbanization that has occurred here over the l,15t two
decades, with both residential and industrial uses expected to increase; however, substdrntial
portions of Lexington County should remain in forestry and agriculture..

Lexington ^ounty also has numerous land use controls. The entire county has cnnstru.ction co,!h<,
subdivisi(n regulations, and sediment control and storm drainage ordinances, and part of th,.e
county also has zoning and mobile-home-oark ordinances (Table 2.4).

Less land is publicly owned in Lexington County than in the rest of the Centrajl ?idi,,d. t.re
is no Federally owned land here. The State owns 2.7% of the county land, mostl in i•ihwv,
rights-of-way, and another 1.1% is controlled by special districts, municipali.it•., . ,ml tnfe
county itself. The remaining 96.2% is privately owned.

2.2.3 Chanjýes in the local .ec,!conoa

.2.3.1 Fairfield County

Between 1373. the year constructiol beqan on the Virgil C. Surer !Wcir Stati-,- .,, 1T:,
Fairfieid 4,½'nty; unemployment ra•te ,.s fluctiatod. ,-om 4. i, . ir : ..
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1977 and then came back down to 5.0a for the first five months of 1978. This is above the 1978
Statewide unemployment rate of 4.4t but is closer to it than was the case in 1973 when the State
figure was a low 3.6t.

As shown in Table 2.6, nonagricultural wage and salary employment in the county rose from 4690
persons in 1972 to 7480 in 1977. Most of this increase was due to a jump in construction
activity directly attributable to the Summer station. At the same time, the number of nanu-
facturing jobs in the county fell slightly whereas the government, services, finance, and trade
sectors all experienced moderate gains. Though the number of jobs in transportation and public
utilities more than doubled, their total still made up a minor share of the total. Of total
county employment, 35.0% was in construction, 29.9% in manufacturing, 15.5% in government, and
8.4% in wholesale and retail trade.

Table 2.6. Nonagricultufal wage and salary employment for the Central Midland& tegion. 1972 and. 1977

Avera•le nurnber employed annualivy

ýairf~eld Counti, Newbrry Cc iriv Lextngto.f County Richland County

1972 19776 1972 19)77". 1972 1977 1972 1977b

ManufdCtUr.nq 2.580 2.240 4,820 -. 220 10.000 10.700 12,700 13.400
Food and kiod'ed products 400 300 1.200 1.100
Ts-tile mill ptoaucts and apparel 2.80W 2.950 900 2.200 1.600 1.400
Lumbe. arid wood products 400 330 540 1.290 300 300 S00 200
P.rlhtnq and putiihshtig 400 500 1.000 1,200
St.lie, clay. arid glasi. pwoducts 120 so 400 300 800 700
F.ibrtcdted metal ptoducts 700 800 1.300 1,600
Machinery. exceDt electrical 1,4"00 1.300
Oiher manutacturing 2.060 1,860 1.480 980 6.900 5.100 6,300 5,900

Con~ucton 80 2.620 290 330 2.100 2.900 7,400 5.000.
Trwsportation and pblic utities 140 350 230 250 1.600 2.600 6.200 5.800
Wholesale and ro'tad trade 600 630 3,350 1.790 4.400 7.000 22.000 26.500
F,iiance. O5.J.ante. snd ,eal estjte 80 90 200 200 500 900 7.400 31.100
se, V<ce% 200 290 900 910 2.400 3.600 15.300 19,700
Govermien t 960 3.360 3.230 1.530 4.000 5.600 32.900 44,200
Other nrnmrtTuficttr.riq 50 %0 10 30 200 400 300 300

Total 4.690 7.480 9.030 10.230 25.200 33,700 104.200 125.900

'Emplovment !yv *-stiibl-hment .tr platce of work t)ass Because of rounding. toiIils may not te
6
Pre.rm.njr ,

:x'u) c$ &)iIt CA",l3-,' Enpir$ ne,'t •S•e:pi ., Mjrslv.iw r '--,Rarch 4rn($ Analysts. Souith Carl/:na .Manpower in Incli,,try.
ChlumllS. S C . .JuN, 1978

Between 1970 and 1976, average Der capita income in Fairfield County increased by 91.1., from
$2209 to $4221 (Table 2.7). Of the 46 counties in South Carolina, Fairfield was ranked 36th in
1975," but incomes were closer at that time to the State average than they were in 19/11. During
the Sadlle time period. retail activity in Fairfield County more than doubled. sales rose from
$15.064,000 to S3] 7J,, (Table 2.7).

2.2.3.2 ,ewb ,ri F,?!!tI
Between 1,73 and 1I913, tne jnen'p;oyrnent rate in NJewberry County went from 3.1 to 4 5', which,

though a marked ircrease, was cnnsiderably !eSS than the peak of 6.1' reached in 1975.'"

Totdl nonI gric1tur.) empioy,.ent increased fror. 90,30 in 1977 to 10,230 in 1977, and mo~t of the
major econoniic Srrctors eKperienCed moderato gains. In both years, manufacturing accounted for Ssii'shtI over q ot afl jobs, in toe county. •holesile and retail trd r efnL r.ieaictrad provided 17.5iti of the1 ..... l ;n i477, 'Tv ,,"-e •,r r • . ro n r 15", .3d services accounted for an additional 8.9V
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Table 2.7. Pea capita personal income and retail miss foa South Carolina
and the Central Midlands region '970-1976

Pea capita income Total retail sales
Region 1970 1975 19789 1970(S103) 1978($10 3 ) Percent change lrom 1970 to 1976

Fairfield 2.209 3,789 4.221 15.064 31.787 111.0
Lexi ngton 3,409 4.783 5,118 40,629 63.166 55.5
Newberry 3,127 4,634 5,013 109,320 273,377 150.1
Richland 3,444 5.446 5.969 418,878 863.636 106.2
South Carolina 2.990 4.660 5,147

'Estimates derived from average annual growth rate data by South Carolina Department of Labor. Division of Resarch

and Statistical Services.
Sources: U.S. Department of Commerce, Bureau of Economic Analysis, and South Carolina Department of Labor.

Division of Research and Statistical Services, Per CaPire Personal Income in South Carolina Counties. 1970- F916, South
Carolina State Development Board, Columbia. S.C.. Oct. 28. 1977.

Per capita income in Newberry County rose 60.3% between 1970 and 1976, from $3127 to $5013, but
this did not equal the Statewide increase of 72.1% in those same years (Table 2.7). Resident
incomes ranked 12th in the State in 19755 and were almost identical to the State average; this
reflects a loss since 1970 when they were slightly greater than the average.

Between 1970 and 1976, retail activity increased less in Newberry than in any of the other
Central Midlands counties. Sales here rose 55.5%, from $40,629,000 to $63,166,000 (Table 2.7).

2.Z.3.3 Richland County

etween 1973 and 1978, Richland County's unemployment rate went from 3.21, slightly below the
Statewide average, to 4.7%, slightly above it.4

The number of nonagricultural jobs in Richland County grew from 104,200 in 1972 to 125,900 in
1977; the current figure represents over seven times the number of jobs in Fairfield and New-
berry counties combined (Table 2.7). Government, finance, service, and trade employment
increased markedly while manufacturing increased slightly. Construction and transportation and
public utilities declined during these years. The major employers in 1977 were government,
accounting for 35.1% of the total number of jobs; wholesale and retail trade with 21.0V; services
with 15.6%; manufacturing with 10.6%; and finance, insurance, and real estate with 8.8t. As a
proportion of total employment, the government and service sectors here are significdntly.larger
than those in rural Fairfield and Newberry counties, whereas the manufacturing sector is sub-
stantially smaller.

Per capita income in Richland County rose from $3444 in 1970 to $5969 in 1976; this is a gain of
73.3%, which is slightly higher than the Statewide increase of 72.1t (Table 2.7). In both 1970
and 1976, income in Richland County exceeded the Statewide average, and in 1975 it ranked second
out of the 46 counties in the State. 5 In this same time period, retail sales increased by over
100%, from $418,878,000 in 1970 to $863,636,000 in 1976 (Table 2.7).

2.2.3.4 Lexington CountL

Between 1973 and 1976, unemployment in Lexington County rose from 3.2 to 6.4" and then dieclinpd
to 3.5v for the first five months of 1978.:' This latest figure is substantially below the
Statewide rate of 4.4-.

The number of nonagricultural jobs in Lexington County rose from 25,200 in 1972 to 33,/00 in
0 977 (Table 2.6). Nonagricultural employment for the Columbia SMSA, consisting of Lexington and

ichland counties, totaled 159,600, or 90' of all such jobs in the Central .Midlands region.
Within Lexington County itself 'here was a substantial increase in the number of jobs it) all

lqk,.'major sectors except for manufacturing, which grew only slightly. The latest figure, ,how that
manufacturing accounts for 31.8! of all employment, wholesale and reta il trado "or 21).
government for 16.6., services fir 19.7"., -nstr,,.Jtion for t'.6!-, -rnd I..As;Ort.. ml ;vbl c
utilities fir 7.•,
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,row 1911) to `l176. per capita income in vx inton County rose by 0 ", f,'om $3409 to $S') 1i
(Tail.t 2.7). Th:- growth rate is less than that experienced by S.outh Carolina a1. a whole, and
the: incoiKs of t.ounty residents have dropped ,liqhtly below the Statewide average. Still,

t incoine-, here were riinked 8th in the State in 1975."

Betwv'en 1970 and 1976, retail activity in Lexington County increa*ed more than in any of the
other Central Midlands counties. Sales went from $109,320,0Q0 to $273,377,000, a jump of just
over (AY!. (Table 2.7).

2.3 WATER RESOURCES

The impacts of the Summer station on the hydrology of the site region will generally be few,
especially when compared to those effects projected for the operation of the Fairfield pumped
storage facility, as reported in the Findl Environmental Statement by the Federal Power Com-
mission (now the Federal Energy Regulatory Conmnission) for the Parr Hydroelectric Project.'
Cnvironiiwntal impacts forecast at the construction permit stage Find reported by the staff
in the IES-CP remain essentially unchanged. The hydrologic engineering sumaories presented
in subsequent sections reflect the conclusions reached in the FES-CP with minor revisiors and
updating based on th? OL-ER and the FSAR.

2.3. 1 ltydrolO9ic en..nee.ringdescription

The ',ite is located approximately 1.6 km (I mile) e'ast of the Brudd River and 4.8 ,n (3 miles)
north-northeast of Parr Dain. The site is .itusited on d hilltop it an elevation of 133 m
(435 ft) above men sea level, or about 55 m (180 ft) above the (,ovai River f!c-nplain.

The; ve,iion surrounding the site is characterized by a network of %,mall tributdrie, .Irid a tow
sub,',tantial rivers draining the rolling, low-profile terrain into the P,-r.iod Piver. Av.-ilab I
data indicatt, that the runoff is dbout 0.4 M (17 in.) annually.

2.5. I.I '•Broaid P:iver .ind Parr Pefprvnoir

TiN, '2 ',l '.jvr, tfh,# princ ipa I hldroloq ic featre in the -ic in i t., rdr:i i', ,A *,. ,.,ive. ri vw r-
S IhI o .ibO•' th' it,' nf about II I " ", kn- (4.55 ",q. mIles,. Th-.rI v"" i 1 ,,'. :u, ,wptel tw )

sou h'•' ; t -, rthw,,'t trend inj ridges '- tretch inqj fr',,i *o r:bi d *, Cxu r.r Carj I 1.1. t1 r, re .ieadwa ters.
ahiut Ih.o • (I iles) northeast in Nortn Carol ina. The dvk.rda3(' afknil t..n~ ff i-' Ot)Ut
`.I N " , (4.1 x ItD" acre-ft). Many streafns and creeks carry runoff andi grCoundwatder drain-
al, ti tki, water course; the important ,'ver- draining into thi, Broad Pivern basin include
th,, ttim '•;-., tr,,., Tyger. and the Pcolet. Near CIunmbi. :ne Broad! Ptvi.r jo .i , the Sal uda to
foain, ti,. Crng reoe River. Bec.suse it is very turbid, generally ',h,,11.0w, and h',; mnan raipids.
the Br,'.af River is not dttractive for recreational use; there is , 11")O 10 coOe'rCi I n.yvilatior)n.
At Cohantiia, .ipproxi mately 45 km (28 mi l e s) duwnstrPram from th;, ,,it.e, the wa t,,r iI ' aouro',
of ,,hnJipIa; .Ini inrIustrial supply.

In the vic-inity of the Sunmer station, the firoad River is about 610 m (20Q0 ft) 4iie pi,1 quite
shillow, r•aniinq firom 1 m or less to about 5 n, deep. Many isilands appear during norilal f liw.
loe ;lt~ial w di~) in this region is the res:j1t .of siltin9 behini tilc Parr ."Lm. 'he river tiw
it, thk, vlclliti/ it Parr EDam iverdqes 173 m :'I ec ("''1r00 1:fs), wi , wi'.do rtIqr, betw.',fi f'ood, 1
'Ind l,.w w;il,-r. It i; t".sential ,ly unre,):BlatId vex ept (iur nc ,;;.rt ;n. ,f ?.i, ri'v.t, 1 ,1ro-
e.i•,r~tri . pm ieLt.', •'uch dS at Parr and N•'ei Shoals, wrlic 'lodi f/ rip.-.r fI1', . It r', r, flood
flIw itvk l,;w fl14"w it the Picihte,, Station 11.3 lr (7 miles) dowiistrr'ari friv. Par" .'a', m aY,,t
18, k.m (I miles) fromi the Surn••er ,tdtion)] were 6460 mr'Vec (2 '3,';00 CJ , (i 0 t,".'* ' , I"i').
and im (1'5 cfs,) re'spectivel!. The lowest recorded daily a.verad;e flo)w w,-; ' ''i',"c

1 f'4 ,. f ."W-f low fre, en ies for .litferent "4jrations of flew .ir.' in-C: 7,7 "' ,, .
dLily --: I f. r .) e Ition of T.Fe F.,, rfmeld Pumped St!.ora Fe o/drr"•y at:, iil tar,,, r

( ; a -ttiday) ' water between im j P,..r
ctc . ' Imyt ne ,.drI.-I;own will last aboý;t I• hr ard the ni!h.i'. ', pi',1--r. ,);oo,,. l. ,

a ' -t . .T.hi oT, ',i.m9 :• . lbis o.,rat i on !1od will be in efft.r.t Mt;o'Iaj tr ,'.-., Si'.i•rap Ii
s. ti t will ): or it. t). a JO t h.11f .... t. . '

,,t , i,, ' . 7 m F..I, t•e
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Fig. 2.3. Low-flow frequency andduration, Broad River at Richtex, South Carolina,
1931-1967. Note: Discharge is given as the average for the indicated time intervals. Source:
FES-CP, Fig. 8.

The applicant has entered into an agreement (February 1973) with the South Carolina Wildlife
and Marine Resources Department to maintain a minimum instantaneous flow release of 28 mi/sec
(1000 cfs) at Parr powerhouse during striped bass spawning (Mardch, April, and May).' Minimum
dail _average release would be the natural inflow of the Broad River into Parr Reservoir.
_ u D-. d• ods of the year.I -the'minmufm release e"wo .l d 4 IT"Žm-t-flif - wi th a

minimum daily average )f-23 mT/sec (800cfs). ..

2.3.1.2 Monticello Reservoir

Monticello Reservoir has been foamed in the Frees Creek valley and receives water from Parr
Reservoir through the Fairfield pumped storage facility. The impoundment has a surface area of
about 2.8 x 10" m2 (6800 acres) and extends north of the Summer site for about 11 km (7 miles).
The average depth Is 17 mt (57 ft), and in the deepest parts the impoundment is about 30 n
(100 ft). During planned operations, the normal drawdown in the impoundment will be about 1.4 m
(4.5 ft), representing about 3.6 x 10' ml (29,000 acre-Ct). The design elevation of the impound-
ment, 130 m (425 ft) above mean sea.level. will be reached each day by pumping water back from1
Parr Reservoir. The impoundment, without the nuclear station, is expected to have an average
surface evaporation rate of 0.93 m•isec (33 cfs). After initial filling, only the evaporation
losses and seepage to groundwater will have to be made up from the Broad River. Seepage ij
expected to reenter the Broad River as groundwater. Figure 2.4 ;hows the flow and volume
relationships between Monticello Reservoir, the Surw'er station, and th: environ's. As can be
seen from this illustration, Monticello Reservoir is ldrger than Parr ,strvoir, and the daily

.,circulation through the Summer station is a small fraction of the Monticello Reservoir volume.

2.3.1.3 Other reservoirs

Colonmbia Dam is approximately 45 km (2> :Iii 1 e,;) ,l'iwrnstro.jrn from the site on. the 3r,.id 7)i vr. I t
ir • s all reservoir with a ';urface area of ,;nii ' bOut 1.1 x 1i" n '.T' .r;).
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There are two small impoundments within Monticello Reservoir. The first is a small recreational,oundnment in the northern portion that is physically isolated and not subject to water level4 nges from operation of the pumped storage facility. The second is the service water pond.
'0 ich is protected by Seismic Category I dams and is part of the ultimate heat sink system for

.the plant.

2.3.1.4 Groundwater

Groundwater in the region occurs in two types of formations: (1) jointed and fractured crystal-
line bedrock and (2) the lower zones in the residual soil overburden. Recharge to these forma-
tions is by infiltration of precipitation falling in the upland areas. Some of the water
infiltrating the surface soils evaporates, transpires from plants, or reemerges at the surface
at short distances downslope from the point of infiltration. A small portion of the water
percolates to perched water zones in the lower soils and into the water table in the underlying
jointed bedrock.

In general, the groundwater table follows the land surface but with more subdued relief.
Groundwater discharý;es as visible seeps and springs and/or percolates through the gr3und into
creeks and streams. Some groundwater is discharged via wells, but the amount pumped is very
small because the formations are generally not permeable enough to sustain well yields greater
than 30 to 61 mn/day (5 to 10 gpm). Construction and operation of the Summer station should not
affect local use of groundwater.

The overburden soils release water slowly to the lower, more permeable units. As a result of
the storage effect, yields of wells and flows of springs remain fairly constant and are sus-
tained during periods of deficient precipitation.

The quality of groundwa!:er that occurs within 61 m (200 ft) of the surface in the region is
*isfactory for most industrial and domestic purposes. The water is low in dissolved solids,

high iron concentrations are commonly reported.

Following the recent impoundment of Monticello Reservoir. groundwater elevations may be expected
to gradually rise. This is discussed further in Sect. 4.3.

2.3.2 Water use

2.3.2.1 Groundwater use

There are approximately 10O wells within 32 km (20 miles) of the site. Groundwater in the
regiov is principally used for individual households and livestock. Wells in tre req;ion range
from 19 to Ill m (62 to 365 ft) deep but are cormmonly less than 61 m (200 ft) deep, yielding
61 ml/day (10 9pm) and less. Future groundwater development in the region is I'mited by the
relatively low yield of the groundwater systems. The nearest well to the site is approximately
1.6 km (I mile) to the east. The nearest public water supply is the well field at Jerkinsville,
about 4 km (2.5 miles) southeast of the site. Nlo groundwater will b,! used in the operation of
the Summer station.

2.3.2.2 Surface-wnter use

Downstream of the site, surface w~ter is withdrawn by a nuriber o17 municioalities and ;.nistries.
The l.argest user and th, ne?,rest pOp)ulation center on the Prorad 2iver is the city o'f colunit)i,•
approxima:ely 4• kin. measured along the river (2, rviver miles), froir the Site.. Columbia uses an
average of 1.2 lO I,'day (28.,- x 10' qpd), and neariv Il! municipal water is obtained frrom

!Broad River. TabI , 2.3 gives a;-proKimate- sur(ace-wter Conslijptive use from the RroAJ ; iver

astrean from the site.
' ~rtace w3nter i o S t used for irr.',iti r. at the pre',r't ti'.eand there is 110 evidenc, that ýhis

practI;e ' e; I iirn in the nar ;'.r,2 .
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Table 2.8. Signifcant downsttrem surface-water users

Aver ae Pop--Atron or
Locaetion and dally ase for

Lwcater' Ji drinkin water number of Source of 'upply
water user ririnkirig w.aler pl es

Mod) employees( Mgd| ___

Fairfield County

SCE&G. Parr Dom 0.030 Broad River

Richland County

City of Columbia 270 228.456 Broad River. Siluda River

Leo motllon County

City of West Columbia 2 a 19.690 SaludA River

Calhoun County

Carolina Eastman Co 0036 8O0 Congaree River

Berkeley County

Georgia Pacific 0 1 Lake Moultrie
Sante. Wool Combing Co. 0.366 Santee Rivet
City of Challeston 1 5 Black River Resrvoir
Verona Div. Baychem Corp. NS' Black River Reservoir
The DuPont Co. NS Cooper River
SCE&G. Williams Slation 0.003 65 Conper River
Amoco lfuture plant) NS Black River Rsetrvo,r

George town County.

Unknown user NS North Santee River

aNS - Average daily use not specif ed for new. lutrire. and unknown users.

Source OL.ER. Table 3.3.1

2.4 METEOROLOGY

2.4.1 Regional climatology

The climate of the Summer site can be described as temperate and is characterized by long, warm
summers and cool winters. Cold air moving southward into the area is modified by crossing the
Appalachian Mountains. The summer circulation pattern is dominated by the semipermanent Bermuda
high, which brings warm, moist air up from the Gulf of Mexico. The mean number of days annually
with temperatures of 32 0C (900F) or higher is about 60; the mean number of days annually with
temperatures of O*C (32*F) or lower is also about 60.

2.4.2 Local meteorology

Data from the Climatic Atlas,' data for Columbia 9 located about 42 km (26 miles) southeatst of
the Summer site and available onsite information'"1,11 were used to assess the local meteorological
characteristics of the site.

Mean monthly temperatures in the vicinity of the site may be expected to range from about 7PC
(45°F1 in January to about 27°C (81°F) in July. Record maximum and minimum temperatures at
Columbia are 42 0 C (107 0F) and -190C (-2*F) respectively.

Annual average precipitaion at Columbia is about 1170 :tm (46. in.) and is well distributed
throughout the year. The maximum monthly average of about 140 mm (6 in.) at Columbia occurs
in both July and August The minimum monthly average at Columbia, about 60 mm (2 in.), occurs
in November. The maxit.um 24-hr rainfal.l reported at Columbia is about 195 mm (7.66 in.), recordtd
in August 1949. Annua& average - wfulI i , between 25 and 50 mm (I to 2 in.), although 399mm
(15.7 in.) of snow fell at Columbia in i ?4-hr period in February 1973
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Columbia, heavy foil {vis ib ility 4U) m (I 00 ft.) or !'-, ,J occur". onl about 10 d1ys . Oud ll y,
• veraq•inq i days eaLh month fronm 'ptember throuqh January.

1he applicant has provided three years (January lJ15 through Decomber 19/i) of meteoroluiqical
data representative of site conditions..' The wind rose for the 10.5-m (34.4-fL) level for
this three-year period is shown in Hiy. 2.5. Winds from the southwest and south-southwest Are
-most frequent (9.6 and 9.3% respeLtively), with wind, from the east-souttheast ind east beiriq
less frequent (3.8 and 4.0% respectively). Calm conditions were recorded less than 0.1% of
the time at the 10.5-0 level.

2.4.3 Severe weather

fhe pumme.r site may be affected by thunderstorms, tornadoes..tropical storms, And hurricane'.

thunderst.orms can be expected to occur oti about 5S lays per year; 60% of thes.e drys should occur
In June, July. anti Auqust.' lhe applicant estimates thMt, liqhtninj (usual ly Accompanying
thunderstorms) will strike the reactor building about unce every two years. Severe thunderstorms
can be accompanied by high winds and hail; there were 2/ reports (it winds of A5 m/sec (50 knots)
or more and 14 reports of hail 20 m• (three-quarters of an inch) or more in d[almeter during the
period 1955 through 1161 in the one-deqree latiLude-lontqitude square containinq the ,,iLe..
the "fastest mile" wind speed reporteJ at Columbia was 21 m//ec (6)O mph).

Information indicates that 49 tornadoes were reported in the period '953 throuqh 1914 illa
10.000-sq.-mile area containiny tht 'it... 4 mean innsiii irflquenncy of 2.2. rthe compute(d
recurrence interval for a tornado at the plant site is ,ihout 151)0' years. 1 '

*l•Lthe period i81i throuqh 1971, thouut. 4V tropical dpr.,s,,arts, 5forms, ,)nd hurri(canes p*,ased
,,~'th in 80 km (1)0 milos) of the site. '. ',

In the pt.riod I'136 throuqgh IWO11. t hie re wt'r-P about H4 ,itmo,'.phefritc t. .i ti on (.1 ae ',,, tota llini
4btitL 140 (lays., rppirte. it) tfitt s iv' ,ar"oa. Aouit ujlit ca:,es lasted -,even day,, or more. Ihe
max imum monthhly freiti•licy occur%, in O(ctub•,r

2.4.4 (routin t, ' ¶.I.r!,t 2. i_••Ž. on_ 0__,t mt. _.

the .Ippi I cant. )'rvovy "' 1 orlsi te meteoreol,) 'C.| 11 ti, in :ttw. form of .joi intt frefquo.nlcy' (Iisjtrintiti1(15
of wi ndl 'ij,eed, wind fi rec(tionr and tlmiohlbe ri t. 5t ti lity for the pelriod .Janlary 915 throt(qh
Decemberr il/l. Wind ",p.i.'j and direct ion wo're men,,urod iLt the 11).)-m level. ,*ind a.mospheric
stathit iity was, def intled lby the vart i c.l f l•mtrr.jittlo frlad i.tit. measturw- t _ ee•t,,ei I-an , ; 1-M ( 15-
and 200-ft) levels. Data recovery for the period January PW/) throuqh December 11/1 was 96%.

L.st imates of annual .iveraile atmospher ir p ii sers iorl contli tions were made for the Summer s iiti
usuinq the three yet.trs or m-teoroloqica (tf.0,. a5 inwit to. the atmospheric dispersion model
pro.s Len d in NI C( iG-01f/4 I' Ihi-; moidel i , s hil' oin tlo li "Cois tait Mi.1, Wil nl( )irct-ior ,' mode' I

,(I r i betlj in Neclu it? ury Guide I I ." ' All ri' I ea',,,- w.'rt l. onidi. rod is gYrounrd lIeve,. i,.io
adjustments were m.#t|e for mix iao wiLhiri the buil,|ng( Cav i ty. An e,,tim,ft.e )t the inc(reit inl
relative (oincentraiti on (-(/Q ) aid ret ,01 vi, IlItI- , ition (1) Q) be d lUj-e of S pa1ti al d nd temp,.r.tt
va" iat iions, iln .lr it ltow. not. ( cnr:-, iderpl inI t hi' ,tr-il;ht.- I Ini. modi.' w,|, IW.1ld.,l , Ijr'P'u.i'uta

in NUIJ.G-0324.

the calCulit ion l],o br+luttd con,,icridt ici ,0 mterneit ,t , reli'.t''. hridi more ,i'lvi'r<,e ,it11,,S,

pheric condit ion', thin indicatr i by ali Atn itu l 4vordI, l'..l It t l hI by th', iMui. thIn( mt)hojd)o qy
~crib ed in NI)|(N'I) 124 tha t . cn', ih.*5e s th,, tA~tjiI ritir.it io l ri' IfI}if i..ii ,tO .ii l' (oc1l.Iy of

e luet'i Ind (ftr l r -,t I' t. of the 0-f lu e.'t p)lf ni were raw, Iii' rei' j., .tý rihwi in Rwjut ,0at.ory
'm •m ,+ I III.



2-16

N

WN' ENE

W

E

IEV, Sw

S

Fig. 2.5 - Wind Rose dt 10.5 meter level - J.ln, ry 1N/5 thr•)u•jh O.icrebLr 19)1



2-17

9.5 SITE ECOLOGY

2.5.1- Terrestrial ecologLy

Ecological features of the plant site and vicinity were described in the FES-CP. Major changes
in the terrestrial ecological features of the area since construction began have resulted
primarily from land clearance for construction of the nuclear plant [356 ha (880 acres)], the
filling of Monticello Reservoir [2750,ha (6800 acres)], increasing the capaci'ty of Parr Reser-
voir [1012 ha (2500 acres)], and transmission line construction (572 ha (1410 acres) excluding
168 ha (415 acres) of unforested area that underwent no clearing before construction].

2.5.1.1 Plants

The vegetation associations removed by construction can be subdivided into four major com-
munity types (OL-ER, p. 2.2-1). A coniferous community on the well-drained upland sites was
dominated by loblolly pine (Pinus taeda) and lurigleaf pine (P. palustris). Lowlands were
covered on well-drained sites by deciduous species, includin5yeTlow poplar (tiriodendron
tulipifera), oak species (uercus sp.), and sycamore (Platanus occidentalis), and on poorly
driined sites by willow (Sa ix---• , bIackqum (Nyssa Il vattica), water oak (quercus i
and red maple (Acer rubrumT. Mixed coniferous and deciduous communities, composed primarily
of the aforementlioned species, occurred on slopes where pine was logged allowing deciduous
understory species to reach the forest canopy. A prairie-like community occurred on lands
used as open pasture and on abandoned farmlands. The community was dominated by grass species
in spring (bluestems, Andropogon virginicus and A. gerardi; three-awn, Aristida sp.) and by
members of the sunflower or aster family (goldenrod, Solidajo sp; fleaba-•Tigeron sp; etc.)
in late summer.

* he flora observed at the Summer site consisted of 108 identified species, 99 genera. and
1%W0 51 families (OL-ER, Appendix 2A, Tables 3.4.1 and 5.3.1). The staff finds that none of the

species encountered in the site area are listed or proposed for Federal status as endangered or
threatened. 20

To date, the only plant species listed as endangered thatt occur in South Carolina include
Trillium persistens and Sagittaria rasciculata (on the coas.tal plain). 2')

Economically important tree species include loblolly pine, several oak species, sweetqum
(Liquidambar styraciflua). hickory. species (Ia sp. ), and red cedar (Juniperus vi i niatia)d
Second growth loblolly pine is the principal commercial species in the study area. As deter-
mined primarily from loolully production, Newberry County was first and Fairfield County ý.econd
among South Carolina counties in pulpwood production during 1975."-'l Arnual loblolly pine pro-
duction in the site area is about 515 hd tt/ha (OL-ER, p. 4. 1-2).

2.5.1.2 Animals

In wildlife surveys conducted before and after issuance of the FES-CP, terrestrial. vertebrat*o
species observed on the nuclear plant. site tota!ed 170, includinq 121 birds (OL-LR, Applen(dix ?A,
Table 5.6. 1, and Appendix 28. rable 5.6.2a) . 20 mimmIals (OI-ER. Appendix 2A, Sec:.t. 5 /. 3, fS-CP,
Appendix A, Table 5.5.1). and 18 reptileps and 5 imphibi-ins (OL-IR, Appendix ?A, Table 5.5.1).

Little new information on important species was gleaned from extensive sampl ini subsequent. to
issuance of the FES-CiP, although there were minor differen(es in ob',ervations of vertebrate
species of recreational importance (white-tail deer, turkey, bobwhite quail, mournioig dove, ain(

d duck). An additional eleven transient species of ducks (black. pinti'il, rinq-necked,
400u fflehead, baldpate, gadwall, and ruddy ducks, American widgeon, blue-wincJed teal, hooded and

,,,,common mergansers) were observed either wintering in the area or miqr-itinqj through it (O1-tR.
Appendix 2A, Table 5.6.4, and Appendix 26. Table 5.2.6ad No add(itional qyme mammnls wPVe se;tl,
although the oppossum. a furbeAr'r, w os ohserved. A; ,o. t .t rod (y_,._•..,...? v.) ,ut the
bobcat (.ynx rufu',) wer.. menti ont-( is 1 ikpIy rpsi ent., f ?n' ari.t ([]- ,.
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Several endamnered or threatened species 2 ? were observed or generally occur in the region, but
all are known to be transients rather than residents. The red-cockaded woodpecker was observed
in the region in 1911 (OL-ER, Appendix 2A, p. 5.6-30). The southern bald eagle, which normally
nests along the Atlantic coast, was observed at Parr Reservoir in early August 1973 (OL-ER,
Appendix 2A, p. 5,6"30). Suitable nesting habitat for Bachman's warbler (heavily timbered
swamp, low brush, briers, or cane less than I n above the ground) occurs sporadically along the
Broad River, but the warbler has never been seen therf (OL-ER, Appendix 2A. pp. 5.6-30 and
5.6-31). The eastern indigo snake is restricted to coastal plain areas and lives primarily in
sandhill communities where it frequents streams and swamps. 2 3

Among endangered mammals, only the mountain lion (Felis concolor) was reportedA in the project
vicinity (OL-ER, Appendix 2A, p. 5.7-10). The cit--Ton did not specify date or location; the
staff believes it ie. very unlikely that the mountain lion (if correctly identified) could be
part of a reproducing population.

2.5.? Agua:ic ecology

The Summer station is located on the shore of the newly formed Monticello Reservoir. It will
utilize the reservoir as a water source for its once-through cooling System. Monticello Reser-
voir has only recently been filled (spring 1978), and baseline data on water quality are sparse
and are nonexistent for dquatic _,ta. A baseline preoperational aquatic survey of Monticello
is currently beinq conducted by the applicant and will provide data useful in more accurately
.predicting operational impacts. the g2nera-lized analysis of projected aquatic impacts from
station operation (Sect. 4.4) is based on data presented here, which the applicant collected for
the preimpoundment Parr Reservoir Broad River area, and a postulated aquatic ecosystem for the
newly formed Monticello Reservoir.

•'m- 2.5.2. I Surface-water description

Parr Reservuir was created by the 1914 ldamming of the Broad Rivor to provide a pool for the
oriqial Parr hydroelectric facility. It was a relatively small ind shallow (qenerally <6 m in
depth) turbid main channel reservoir chara,:teized by fairly low productivity. Monticello
Reservoir w.is formned by the damminq uf Frees Creek, .j very small tributary of the Broad River
that flwed into Parr- Reservoir dbout Z km (1.2 miles) upstream from the existing Parr Dam. it
was designved tu serve both as the coolino lake for thie Summer nuclear ,,tation and as the upper
pool for the fairfield puinped ,toraqf facility (with an enlarqed PVarr Reservoir servinq as the
lower pool). Water flow from Frees Crfeek into the newly created Monticello Reservoir was
negIligiole, antd use of tne Fairfield pump/turbines wis nec'ss~ary to initially fill Monticello
with water froum Parr Reservoir and will be needed to maintain the average level in Monticello.

The amoint of water that will be removed and returned to Parr daily (Sect. 2.3. 1) represents
approximately 88% of Parr's total capacity (1.1 day turnover rate) and will produce 3-m (10-ft)
water fluctuations ise Parr, exposing and recovering about 1030 ha (over 2550 acres) of l itLoral
zonp with each cycle. this daiiy "tide" will affect about a 16-km (10-mile) stretch nf shore-
line in Parr Ru.se rvo i r. therp will be an accompanying ",mallet w-iter fluct.I' tion of about 1.4 m
(4.5 It) in the mutcti lar,'er Montice to Re,,ervoir, exposing about 64 kin (40 miles) of shoreline.
Ihp daily water exchange throuqh Fa i rt e4 1 represents about. % of the totfl water volume in
Monticello (14 day turnover ratei.

aieI i' na ater qu,i lity ind aquati': 0 iot dati presenl Pd in the f o 11low O iW I c ri . ti Ofls aire ,a ,,ummary
of the efforts mado by the app ic,int to c:haract ricze this req ikin he?•ore the enlariginq of Parr
Reservo, r or the c:or)str'uction ut Monticello Ros'ervoir. In d, it LIon, s inc-,, the fillinq of
Mont i ce I Io Rese rvo i r, the Fa i rf i e Id pumped s toraq f,ic Ii ty h',• boonr i ntorm it tent I y opera tiona I
at redut: -d capaL i ty and IL- e IfeCts o n t n I irged Parr Te';orvo i r j .r rvn I i re I Icc e nd i n the
ffil lwl(•.l mfata.-

ý . , ý -ý F -". , -i 1 1, , ; , ! I # - I ; ; ; , ý ; ý ) . ý ti, : ; , 4 ;,, , v I I . !,- . . J , - ;ý 1 1 ,W : i Jý.;- t I 1 .1 , , 1 ,
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* 5.2.2 Watergquality

Seven transects with a total of 15 collecting points were designated by the applicant in the
1971 to 19/4 baseline study (OL-ER, p. 3.1-I). These transects and stations were located above,

-below, and within Parr Reservuir and in Frees Creek (OL-ER. Appendix ZA, Map of Project Area).

Water temperatures were recorded at six stations from June 1971 to May 1973. Surface tempera-.
tures variri ýCLween 31.5%C (88.7*F) and 7.0 0 C (44.6*F) and bottom temperatures between 28.5*C
(83.3 0 F) and 7.50C (45.50F).

Transparency in the Broad River was poor regardless of location or date of sampling and was
restricted primarily by silt and clay. Secchi disk readincs varied between 0.1 m (0.3 It) add
0.7 m (2.3 ft) and averaged 0.35 m (1.2 ft). Sediment samples taken in the Parr" Reservoir
indicated that silt and clay predominated although some stations had a substrate consisting
of a mixture of coarse, medium, and fine sand.

Some water quality values for tie Parr Reservoir are given in Tables 2.9 and 2 I?. Oi-,,olved
oxygen values were near saturation for both surface and bottom samples in the shallow Parr
Reservoir. The pH was approximately neutral. Dissolved and suspended solids averdqed
119.5 mg/liter and 295.2 mg/liter, respectively, and the water was soft, with total hardne-s
averaging 17.8 mg/liter. Preliminary data from preoperational monitorinq2 ' indicate that
dissolved oxygen concentrations in Monticello are hiqh (eveo :t depth); flushinq action oif the
adjacent pumped storage facility is probably the cause of these concentrations.

2.5.2.3 Biota

total of 260 phytoplankton species were collected from Parr Reservoir during the baseline.
udy. The major groupings were Chlorophyta, 48 species, Chrysuphyta. 199; Cyanophyta, 6,

Euglenophyta, 5; and Pyrrhophyta, 2 (01.-VR, Appendix 2C, p. 2.3-1). Seasonal tluctudtions of
species composition were observed; greatest diversity usually occurred in March, .ensities
were low. varying from 134 to 1163 per liter (averaging 491 per liter). Taxa of the
Chlamydomonadaceae (unidentified) were the most abundant al+ie, and Melosira di',tatns .nd
Nitzschia palea the next most abundant. Net. phytopl.inkton biomass rne-ed -f rom -- -3 to /2. mq
per 100 liters (ash-free dry weight). wit.ih means o f 2. 1. t(o.2. antd 5.5 mg pier lil 1. ito,', f or, the
months of November, February, and May 19/2 to 19/3 rspectively (O0.-[R, Appc-ndix /A. ',ect
3.3.4.3). Assimilation values for carbon-14 wpre moderite, about 18I mq C m-:1 hr-l (Ot-lR,
Appendix 2C. Sect. 2. 1 3. I.2).

Thirty-four zooplankton species were collected in Lhe; must r'cert ph.t-,c Of the h.seI me ',tudy
for Parr Reservoir: Protozoa, 6 specie'; Por'iftera.. '0; Coupepod.i. 2; and Cladocera, I (Ol.-f.R.
Appendix 2C. Sect. 2. 3.3.Z. !). Rotifer-, are usua-illy tht, mo-,t.' abundaeit zoopplankt-er: !' .and Com-
prised up to 73% of.some Broad River samples, No one species was clearly dominantL, a,•d me,,an
densities were usually less than 50 per liter. The L.op4,pod 'Ind clI(JoC-erandeflsitie', WetA! low.
In general, the relatively low densities of. phytnplankton and z()op t nkton in PVrr Re,,ervwilr
indicate that a restricted productive capti it. cxistid in this river" feit, l•)'"O ,! bly s,.eu,,e Of
the high turbidity and lotic cor'it ions

Eighteen species of viicular hydrophytes wore idnit •,tl iii Lhis study (OL-1k. Alpt'riIA "A.
Sect. 3.4.1). The predominant emergent %p,,i's a, (:AtAi .. h. . it.toli.O.), whi(h .. "trro'J in
dense colonies along portions of the shors' 1,hne. "Submergent pol,( wt.r. Pr i, r.il.R ' frr.t. |Ioihi ,lint,
but were most prevalent in areas (if rerluced w.ater flow.

Ekman dredge samples of the benthic community vere tiken t(o ,hi rhi.t,,,' thi.i, t•ejir~ttit hiti t
L-ER , Appendix 2A, ')ect 3:5. 2).. 'iity-',i irsecat tL x. we-re c: l I ',ct.i'!, ipltFri iri I n i rht.nleru-

W era species dominated. Numerically, the- ,lonihnate ';pecie., werei chiro)n (miI ,Irvie-, t ihe ,1rtom
'60o midge (Chaoborus puncti.le.lnis).. -,d the hur.,irig mayfly (htb.lien.iý,.!, .i•r.i,). Di),n.r iii,., ,f

iosect , r._~niri d from (J to 31 6 3 por su r ' T. t . r W t h th- qi cit.). t i-,Iti.-, ncrIrigr

and Novwmtier The t-,h;~fit ., cr!' .r t. , ,: ,- it., In( ", It ofohr) , I F| ''nIr' W.',..i Vi " it i bti ly

limited both i,,Ct , *',", t. -en,! ,'''- .
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Table 2.9. Water quality data for Frees Creok and BWoWd Rive

Diat, ni mitee exce-t as noted

Statlon'

D0 A-

Numiet Number"
km1=hi'num Mix-,iurn Me.,r, Of idtj Mrnanum Maximum Mean of data Min,mum Maximum Meana ot data

putritj ponts

Iota- 0., ),iel' .od,, 32 33 32 5 2 7 580 1075 20 8 865 14?2 20
" I,,: , . 74 /Y 76 5 2 12 1110 215.9 20 1b 1170 2754 20

106 112 109 2 49 1310 385 20 48 1750 417 6 20
" ."53 103 Hte 20 21 100 8 56 318 33 116 63 218

T .;•I j1 , 31 44 37 2 13 29 21 20 13 26 20 20
- 18 20 19 2 4 18 124 20 10 16 13 20

2 tj,,'q• 2 10 6 2 2 6 2 7 20 2 6 2 6 20
,..3t,1,tv+ 20 30 25 2 12 20 155 20 14 20 15 6 20 C,

(Chio',,ds ,CI) 489 589 5 39 . 2 1 89 6.89 456 20 1.39 589 434 20
(SO 13 0 1 6 2 20 55 36 20 20 53 35 20

051 051 a59 2 033 089 0.10 20 033 089 067 20
* 61 14 12 20 64 16 10 315 63 8.0 7.2 207

C - ." 06 23 1 138 20 33 176 318 00 297 16 218• ,,,,6..+,-•=:-Cb 21 5 Q12 . 0 33 n< 1 160 318 33 .28.1 . 149 8

8...,. .... . 104 ?U 20 38 i132 1 1 318 50 148 83 218
. 25 041 0 33 2 003 051 028 20 003 - 046 0.23 20

7. 15 125 W00 2 40 750 122 - 20 40 750 143 20
S, ,1 11 0 904- 2 0 47 15 12 15 0 6560 1961 16

1300 305 302 2 12 23 186 20 12 225 180 20
20 o40 75 20 40 4780 450 318 60 6340 623 218

I .. !0 V 1!1,1; .l.. F.. .. Clr. .0 locateq.. Oi uptrea si o r. ................nd A- ..ut 14 km (8.7 m.l..l above Pot

OL~ f "i.~l ?ti rawii 3.2 9a will 3 2 1 Cj

*++"



Table. 2. 1 T roc.A wtal avlIy¶,4 4 of irac¢ fwatert ;fi ttw

BroAd Rve study are& fAp.4 24. 19741

V,' , • r 4I -:, . ... .... .... .

B A

Soium (N.0Ii 33 62 36

MljfW..,ur f.l |l 2 7 1 5 . 1
Alumston rn IAI I 1 9 2 9 1

001 001 001

Chfiurnu• CI Ol' ""0 03 <003 "0 03

Fl',od :01V) 01 R 0 10

Imon 'F.i. •,•i! 2 7 12 7J0 i

Lead P '005 % 0'00015

M.i,.i'•.e'± 'A., 0 82" 00, 005

Merrujry (Hq .. •" 0 I e0 2 0"0 2
,'lrk•l (N'4i 'D002 -. 002 -'0 02

Tn iSro i'2 0 ...? 0 -'2 0

Z'.. Zr' 'D!2 ",002 '002

O!..num (S.l "-'001 "0010 C"
J.I,f e.I.•'•' (Vi ...001 "001 " 0 *

Rsijn 181 "0 1 0 1 10.I

C, .It! iC:l C<0 0? 0 02 -'0 02

M,,f• sj Ur l At'uil ".0 3 03 -03

Sdi,, (A, ."0 02 <0 02 -0 02
S~f•trI.t'UI IS"l 0 ,3 03 "'? 29 Cooxt' 1CO 0036 0 0081 908

9 1.'.(su S ik M ~.O I ,

A .,i.f.ll 14 .,!, :' 9 1 fI. #e i "tjOV P If ODir

OL'C E.1 R. Arn.W-d1 29ý Ta, 3 2 1

OligochteLes and molluscs were also import.ant componon t of the Der thiC f . rha. The ] rl.,cae

Branchi uran sowerbvi was a dominant fcr(i, as *pre the pe ecypcds Corticuia -os&inensis (Asjat c

clam) and Sphaerium sp. Biomass studies ,indcated vdlues (if 1.2 to 6.6 . ( r-rr . gr'
weight) for lentic-lIike areas (mostly e:lironomid5 and o!,quchaetes) and 22.4 to :i4 *.1m, . for
lotic-like areai (mnstly Corbicula manilensis).

Bluegt I (_lepumis macrochirus) was the most abix,.ant fish S pecies COl lected in .3rr Rer-',n;r.

Gizzard shad (Do-osnni. (epe di anum), mosquito fish (Gambusia Qffinis), , hite cr jupe (PomoxŽs

annularis), redear sunti-sh (leomnmis m i.r ol ophus). and ldrgl'mouth bass (Micropterus saI'TvioleS)

were found in decreasinq -ihundance. Table 2.21 lists the species collected. a!ong with sL.nding

crop estimatps

2.5.2. -4 So0 bselre ,Iatui tar E,-,,., R;'.e',Parr Reser'voi r 3re3

The 8ron.1 RivPr in the study arpa was cnaracterized (betore alteration) 9? a h,;. silt 
1 ,

high dissolved oxygen and susperlded snlid, levels, a.!d low buff.rir.g.c t. ¾rr Pesev'r.r.

a narvo)w, shaillw. cnannelized r•in-of-the-,iver rP3eryor'.o had j re!ati.,elj hi-h f r.jr 3rd j

low stor.iqe ratio (less thian 1 d3y tur'over ratte). A, .ýi re"''u t. the -lain 'J, i t : "n If
reservoir had lotic rather th*.n ll0tir characteriStic.

Ohytor) l.inkton product ion wa.; •,rete 3 t in the nore lert ic zones. whereas , c .,ac roQn',rt9-

brate r)it. mas; *,is oreatest in tne iit c -,'eis near tre dam. Ciatoms ,e-. -• -'. t-e

dlomnllltra . -,oeci s o! pnyitopl( r ; ix s it es of Ljhyt nul.i n ton .ere .P !,p 2ooj .t' an
leV JCtU t l-?.!. , t r-... "-" ' .. .."T v ,P ....... ..', . ';.t' irni '*,~t. - '. ' a tc,:,' tfer

t-o !..



Table 2.11. SPcWS co mpousron relative, burdanow. and Avetaq rt in 1an
crop qgtti, 4tf for fish collected trom the Broad River rtudy aria 0

G4)rimm$ f' frre
. -. P! :.*".1;*O

tl n umbe

G -uei / id."Ma1tut.r, li

Wh~te Cra0Wc~t

Rred-af sunt-Vi

Bl.ick Crappi4•

Lunqgnlse qir

Lartrf9 outh lIdi.

WaF mouth

QurI c•,k Cir1i.#uC,"e

Chdri"'.i C ,ft"h

Whretin .rr•orme

S.4cdbair shinrt.,

Brovian utjllhvd

Rivef carpisCket

Snail huIlheadd

T'i.selligt d (141 t et

Golden fedhfr ,e

Hiqhf in carus1, :ve
S,iv-f- yM r rflov,

SIXOItI 1 shilli-

SwltimpIMt1..,d

.• 4 c k t u l l ,"v .t , J

Si'~.r *l• 1#tillIl# Ii •

S•,.*PI t q ijr tf[ w

w.; .:• ,lt Sri

H1 h•r 2 ,ilii. Sh

njh .te ti h. -W

C..r' '•;;! '" dI

Ct. •li;.+t%,il 'h

Oj~ .r ~r

I e{•,fs ,, -.A rochiju S
Doroa3oria cvved • VTm

Galnbus'A afVntns

Pmogr,s11 annfiSM's

LPux~frhoir rnigroaW(i<,Aus

L ePg"WErii ost

C'C'armf.es :jY,("fin'us

MOAOIfOf J- rGo/t•VifejOt;,,n

VotrOris nievf/%

Lepxornts dtwtitusi

Cvi~i' .nrs Carpb

WNtro0 ,f sceprcr.s
1,ttopius cotftis

Carn ,oies cjo,o

lc tlrjrus hb ullwegs

E [.ie~g fo n'a Ofinsted,•

wOxoroOrrl,! O.rrtht;,,,zjr-;

Cji,'odies ,'"ef

Hyhoniathz,,,s f',ChaIs

'.PV r '905 ,IJ ,;

L e$'i-flS ;P i ,

L t tt/ z•) • l

25 4
51 3

2 18
50

R 4b

141)

22

581,

37 8
154

73

64

55
5'

.11

27
23

2 1

'3

19

09

05

05

04

05

331

33
3 3

3'1

.3'

Species identified tubsequent to s.rioi•n

il,byrone ' ,v vd'.E'li.

-Vo-oro-.15dI#i .. ~

.g',ht:)•# JrIl'

., • . . . ', r'.
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T%,ife 2.1 1 (continued)

Fit .q, Il,,*

CGomon %hrtwr•n Porropts Coritfiltltg

Stngllryuth buffalo I tKobuts hub h is
Splo'tte.d %urif- r•• LP yo t /~s twttt tist

Black F Chli. • MOxo VOC'mJC (hopiemlFnPt

SuCkeFi mi1tith rniflnnn4 Ph1cIohw•rtm ,ri•'jbfits

Wh 'TO ¢tlEI~~ Cjeisrmn,j$t sl•l iE-'(),tetrt~ft¶ll

"Valurt, aoverraid fur twoV IJmtn;.'E loC~-LuE; S-e. standr.n dim (co op iri OL E R, App.nl

d,. 2C. Tblvi 2.59 and 2 5.10
6DOt& for Otte Collecton ýita

appeared to contribute only marginally to the productivity of the Broad River. Allochthonous
organic material apparently provided a larqe portiun of the energy requirements for the river
biota.

The composition of zooplankton of the study area was numerically domindted by rotifers. The
community of benthic macroinvertebrates was characterized by relatively low diversity but, in
some portions of the reservoir, high biomass. The Asiatic clam (Corbicula malinensis) was found
in high densities in the reservoir. The burrowing mayfly (HexageiniTTTibata) occurred through-
out the system and contributed significantly to the benthic invertebrate bIomass.

Submergent vascular hydropnytes w,-ce scarces and found mainly in protected areas near the dam.
Although their abundance was usually low, emergent hh'drophytes, which predominated, were found
throughout the reservoir. The paucity of submerqent forms in the protected arms of the reser-
voir probably resulted from the hiqn turbidity and fluctuating W.Ater ievels,

The fishes of the study area were represented by more tUan 55 species, dominated numerically by
the bluegill sunfish, an important sport and foraqe .,pecieS. Gizzard shad, a nonsport species
but impirta;ýt primary consumer and forage sp'cies, rarkod second. Standinq crop data suggest
that gizzard shad, rlueqi 11 sunfi sh, white C.Itf i 1. 11d 1.Arqemout.h b,.Ut wet',. the 1om inant
species by biomass,

2.5.2.5 Predicted limnology of Monticello Reservoir

Because the water and biota now found in Montice;lo oriqinmted in Parr Resrvo ir clnd Frees Creek,
baseline data gathered for that system wiIl in some ways be' applicable in predicting the aquatic
habi tat and ecoloqy of Monticello. Howev,.r, there a,1-. i.1pirtant d li t trence,; betweer the physical
environments of Montice I Io and P..rr rerrvrv r ,, t,'d inl , mut t)i: tt..sn ilti,) i:on d,,trat. ion when
postulating the aquatic ecoloqy I,)- M,,nti(:,le o.

Physical descr•ti.n

Monticello Reservo ir di ffers p'y ic,11 Iy I't om t , il $ •' '." i : mN-,r ' , ý, it

I. Monticello is laropr - loI u !tf o t, inm.", t h)p o Iý;Mi o ;)I eta i.I, •,, '.l rr ;':It) t:"

2. Mont i r, I I ' his i lent ic o.nv r,)v rir t'i'p- .i ron" F4 t.,-op bI¢ t he pu-.mr;,'(1 It r .JI i ts

S M(t r' , o l ' 1l s' j,3 i '' " 'C' j I: /.* !4*' >. T, t it)' r It.,
( • !ij • t ), )i,.l P ,• , - , , ' .• , I - : r , , •} .w , , '. i , ; ; ,. . .•i= l : , f .
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4. Monticello is subject to stratification because of its morphometry. but old Parr rarely
exhibited signs of classical thermal strL.tification because of shalluwness and totic U
conditions.

5. Monticello will be influenced by daily water level fluctuations of 1.4 m (4.5 ft)
induced by Fairfield pumped storagp operat ion.

.:i-••....•i.V -,i:

! Waterjquality

:.Water quality in Monticello will be influenced by pumped storage operation and the transfer .-
f 3.51 x .107 m3 (29,000 acre-ft) of water daily between Monticello and Parr. Preliminary

ytthermal mapping by.the applicant (June and July 1978) indicated that thermal and dissolved
....oxygen'stratification and increased clarity (comp'red to Parr Reservoir levels) were in eOidence.-".!
in .onticell. even when measured near the Fairfield intake structure. However, the Fairfieldpu ped.storage facility had not been fully operational before these- measurements were taken..

ti¾Pumped storage operation will most likely disturb limnetic stratification. ix.rease turbidity.'q.
anc increase~dissolved oxvgen levels of the deeper water levels in Monticell3 near the intake/

_, dikscharge structure. Vertical and horizontal circul.3tion within Monticello will probably be
e -nenhanced by pumped storaLe operation.

i..-;.-Preliminary water ouality data for Monticello indicate a fairly good aquatic environwent.
....Surface dissolved Y•ygen values averaged near 8.9 mg/liter, or at~out 004 saturation, at the :.t.

measured temperatures. Dissolved ixygen values decreased with depth, averaging 4.4 mg/Titer at,ý.
an average temperature of 14A2C (57.6*F) and-an average depth of 2Z m (66.2 ft). These are,

\ however, preliminary data for this newly formed system and will change as it aues and FairfieldW...i'
becomes. fully operational.

Aquatic flora and fauna

..."",_The recent impoundment of Monticello, the substantial but undefined influence of the Fairfield

pumped storage facility, and the absence of an adequate biological data base for Monticello
limit the ability to qualitatively dnd quantitatively predict 'he fauna and flora that will
develop in this aquatic environment. It is assumed that Monticelio will undergo a postimpound-
ment development cycle ("aging") of from three to ten years, and after maturity its biota will-.- be similar to other lakes and impoundments in this general area (as modified, however, by puI•ied
storage and nuclear plant ope-ation).

"Bo..ic. colonization of Monticello has been initiated and will be influenced in its early stages
"ainly by input from Parr Reservoir through the Fairfield pumped storage facility. Species
transported from Parr or that were in Frees Creek before inundation and are adapted to a
shallow, flowing habitat will be quickly eliminated ur eventually displaced (succes.sion) by
those adapted to a more lentic environment.

. Leaching of nutrients from the newly inundated soils and vegetation along with more lentic
ic..€onditions,re.4tively reduced turbiaity, and enhanced nutrient mixing through.pusped storage
.operation should stimulate phytoplankton and zooplankton community diversity and allow achieve-
ment of densities above the low values reported in the baseline survey for Parr (Sect, 2.5.2.3).
:Copepod and cladoceran species will become more abundant, often the case for lentic conditions 24 .-
Probably fewer insect, mollusc, and fish species will utilize the benthic environment because of
the morphology and possible oevelopment of an oxygen deficient hypolimnion; although depending
on the sediment types and extent of deoxygenation, the midge/olinochate/ mollusc communi'-ies may
:i•!i•!;i.attain relatively hign densities. The fish species listed in Table 2.11 for Parr Reservoir will
be introduced to Monticello either as egg, larval, juvenile, or adult forms. In addition, a
State-sponsored stocking program for the fishing impoundment in upper Monticello will introduce

:"-.forage and game species (bluegill, largemouth bass) into this environment.

"E.Atablishment of.these species will be in proportion to their abilities to adapt to this le.,Itic
environment as r..-turbea and modified by pumped storage operation. Pum.ed storage operation

:will modify the biotic environment in Monticello iri.,arily in two ways: by induced wat, - fIue-
tuations arid ,nixing in Monticello and by direct turbine-related fatalitie. caused by pasage of



A rganisms through the Fairfield system. the standing crop of littoral benthic hydrophytes can
.be expected to be relatiwely low because of the daly 1.5-. (4.5ft) water fluctuations,
resulting in reduced primary productivity and reduced juvenile fish habitat in Monticello.

.Species that use the shoreline during reproduction (nest-building species and those that dis-
perseltheir eggs alongshore), in particular. may be adversely influenced by water level fluc'
.tuations in onticelto. 2 6 -2 4 The extent of posible interference .it.hthe reproductive

-,activities of nest-building centrarchids (bluegill. largem)uth bass. other sunfish. etc.) and/or
* :" !,egg-dispersing clupeids, both important prey species, is uncertain. Rapid water level fluctua-

tions during the spawning season can induce mortality in both groups through egg desiccation.
There is some evidence, however, that '!ntrarchids are able to adjust to periodic water level

"...fluctuations by building their nests below minimum pool elevation,.26,. but in such situations
they are adversely affected by water velocities.26 If shoreline water velocities in areas of
Monticello exceed about 0.2 a/sec during pumped storage operation, then centrarchid reproduction
may be further hindered.

Pumped storage operation (er-hanced mixing and input of highly turbid Broad River water) will
keep t-e turbidity level in Monticello above that which would ot' rwise occur. The higher
turbidity will reduce phytoplanktonic and littoral-r,oted dascular hydrophyte productivity.
The productivity of the. latter will also be reduced by daily 1.4-m (4.S-ft) water level fluctua-.
tions. This reduction in primary productivity is difficult to predict, but may be significant.
Organic input to this system may rely heavi!y on aloachthonous material received either directly
from the surrour.dinq shoreline or indirectly from Parr Reservoir through the pumped storage
facility.

Passage of fish and other organisas through the Fairfield puied storage pump/turbines will
induce mortalities and probably affect standing cropsa of ish in Monticello. fish screens are

* t ;resent. and approach velocities luring generati,)n .arv from abOut 150 cm/sec (5 fps,) in
rant of the trash r4CVtS to Over •E.•Uj .m/sec (?O fps) a•vroachinq the four _41-m-dia.r (26-ft)

'ý!pi ntakes. One-pass mortalities tor p^)ea storage pa-ýsaqe range between 33 and 75%. averaging
about 6A•.z' Specific mrtatities .or this f'ility 4nI their effect on Standing croDs are
difficult to Drt-aictt because ttev deped an the clch)tnical design ot the pDuped storage
facility, the species comooiotion. s.ize cas,.. Jst 7butiO,% oýf fish. and the Strata from which
the station draws off water. Tor e.,EISp. uvt'p-,Ovtr ta withdrawa, for the Jocasseoi Hydrostatton
entrains more young- of-the- year fish tn&ar d4es jeep e,4iter withdriwal '- At ýairfteld. Te aer
will be witrtdrawn from botp' t*) %,;r'e 4ind tr •trdta 1Ur'!nq 4'erl.lttlon Fish passing
safely throu,4n Fairfield into Par- i!ý to.t e*;e) :)pe frtawn back thrutsq, the 1>ul.'turbines
Preliminary hio!o;1Cal and water qfja lty data -ooiet, .y s - ,,he stiff Orcw, 'C tpplrantl, 4'1fl

Since publication qf tr"e Dt' ¶tnat WCT'trT'." ReServoir ts un(ergainq D1rjq•ic.ti colon".
zation, Benthic ma:-roinvertebritt, were 1CAni-tP4.1 ti, '",tt•r•. w't! orthr''ers, fi'l • ZortCUl.
the Asiatic c!as) becoi.ir'-4 e-stdblsi'-d r "i *nra1P'. . !kPc'4 -.9001nate the a'.,?'

with bluegills the mnot abundant 1he creiek -touNt-iuaer w4'. t!he 5ýev cd mw',t tbu•rdant -Gec:e
Gizzard shad had tecaoe estat''i'heI Tut wre orr , thoopljnbton sjmp' i ;ndicate
that reproducing po•ulations of cravpýe. .izz.rcii s',d. .,r'd sfishi ezut in M4onticeho Vascular
hydrophytes are spvrse in(i are corneo1 to: 0h#, IttotrF 'o01e

Tese prel ýeinary ýJata '4etC~it-e 4n A,• •e .1 1-.,'A. -

a g e s p r i o r t o -uprC. .-,. ' .L e * i t .1 # , ) . te . , '. .

The staff ezpec ,t - d t t A . 0, :.j.' T ; - *Z- . " ;' '. t 6! S'l

eventua t !y evolv'. n .4l rtv " ., , e. i".*.',&•, ' - ...... .. * .• , ,

p41d s tcrZes !pe. c:- 4t -
PLA~ed stCrAcqe w'i~
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3. THE STATION

3.1 INTRODUCTION

Since the issuance of the FES-CP, there. have been a few relatively minor changes in the
design parameters of the Virgil C. Summer Nuclear Station. In the following sections,
the staff presents updated evaluations of plant systems operations. Particular emphasis is
given to radioactive waste treatment systems, chemical waste treatment systems, and waste
heat dissipation. Major system changes are noted where applicable.

•3.2 DESIGN AND OTHER SIGNIFICANT CHANGES

3.2.1 Water supply

All water necessary for plant operation will be supplied from Monticello Reservoir. Table 3.1
gives anticipated flow rates of all plant water supply systems for maximum power operations,
minimum power operations, and temporary shutdown. The only consumptive use of Monticello
Reservoir water will be from the increased evaporation (above ambient) due to the thermal loads
imposed by the plant. The incremental increase is estimated to be about 0.37 m3/sec (13 cfs).
The ultimate sources of makeup water to the reservoir will .be the Broad River, runoff from
several small tributaries of Monticello Reservoir,• and direct rainfall into the ,reservoir.

Table 3.1. Flow rates (gpml

Maxlmum t>Gve MWncmum arnc¢pa-,eut TemooLtjo,
oper. on Power ooprit.,On shu ldey)•

Cicu!arq ,ater. total 5,34.000 400.000 400.000
Mahoi condensers 480.000 366.000 366.000

O.he, co,"Olg setvicps 54.0W0 34 000 . 134.000

S'~o•.~,~•2.000 1 2 000 -120,(

comor'en"r cool .r' heal .. chang. s, 9.000 9 000 9 000

OQhef ca.-).'qN -0".,ces 3000 3 00 3 1n0
SiPeamn gterji )r 250 3 30 0 30 Q

Sa~a. ~, Cr~.e' r r156 0- 1') 5 * )

A .!er tr-f m.~n,.;1 s,"does 20 3 2 t 2 1

Itp fxrhan, tge o. fart 11! 1 2 1
React, ,s de &te, n 0 '4 0 14
N,, 'ir• .09 3 0 93 0 93

%~5 6
S•+': '" A R T~it)'." 3 3 2

The average annua' flow of the Broad River is 173 ml/sec (6110 cfs). he lar,, stor volume
provided by Parr and Y.onticello .reservoirs would be able to :.mintain the miniiurn, flow require-
mnent of 4.2 &-,,'sec (149 cfs) discharge over P.3rr Dam for an extended period of drnouht and still
provide the nominal 0.37 -n/sec of makeup water for the ooer3tizn of the plant. The staff
therefore concludes that there is adequate witer s'jpiy for plant operation.
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3.2.2 . x tern ]_.appea3rance

.,, The appl icdnt has decided to let the exposed surfaces of the concrete ,'eictor-containment
building) and other concrete structures weather naturally rather than applying any surface
coatinWj. The steel-framed structures are enclosed with metal siding of bluish color. Where
feasible, the metal siding has been subdivided with vertical panels of translucent material,
which permit diffused natural light to enter the buildings and add a visually pleasing change':!•i,}:
to the expanse of metal siding.

In their site visit, the staff found that the Sumner station is not usually noticeable except;
from the open fields adjacent to Monticello Reservoir and from the State highway crossing
the reservoir. This highway crosses at the 121-ha (300-acre) public recreation area near the-!
extreme end of the reservoir, about 8.9 km (5.5 miles) away from the plant site.

3.2.3 Reactor and steam-electric system

The nuclear steam supply system (NSSS) for the Summer station is a three-loop PWR designed
and furnished by Westinghouse Electric Corporation and has a core thermal power level of
2715 MW. The turbine-(Ienerator was supplied by General Electric Company and has a nominal
power output of 900 MWe.

Subsequent to the construction permit proceedings, the reactor fuel element design for the
Sunmier station has been slightly altered (FES-CP and OL-ER). This design change neither alters
the maximum reactor thermal power level nor results in any change in the environmental impact.

There have been no other changes in the design of the reactor and steam-electric system that
would result in a significant difference in the impact of the station on the environment.
Therefore, Sect. III.C. of the FES-CP is still valid (Appendix 11).

, 3.2.4 Heat ,Jisssipa tion syjstem

The heit di,,sipation system at the Sumer station consists of two subsystemfs: the circulatin,;
water 'ystew and the service water system. Makeup water for both of these -systemý is fobtained
fr'o" ;,ntic I lu P"';ervoir.

).L,
4

.1 rirsul1t in. water system

,ht- cir(ulztIn9 water sysýtem is designed to renmove 6.67 110' Btu/hr of k:sPt fro;+" the rian and
A jxiliarv ý:on'deksers a; well as the turbine auxiliaries. Cooling water is withdri.wn from.
Mlonticello, P..,ervolr aI a rate of 2030 .!•ifin (534.000 ':prn. passed throu.'h the s.y-tew, and
,lt Ivat.!l/ roturv',e t ' ,t4tiCello Reservoir. 7he intake stru,.ture, locat.d alonq the south
shoreIIiie uf thie reservc''r, has three pcumrip bays. each with two entrances. Each .entyance is

` 13 ft; wid, and 7.8 ni (25.5 ft) hirh, extending from the bottom <f the pump house-
-U v..tt±ic'n 1 1 390.2 ft'f to the bottom of a skirv-er wall (elejation 126.5 ?- 1.41l5.5 ft)].

Lach ,t,. in.. hn l, two sets of trash racks, tonventional vertl,_al or-.veling screen-,. and addi-t~til,'al t,'rmh h rr-,.•.I . .n ... :" Of tne scree,,. The l cant CSti ;-t. the veocntt,.s ithin

.... . -t,~ "tr',.t ,; f', ' ;c ifi C reservoir evel', -01ith all :;; "li". 'Ingerdt n' . Ttes., v+;H•i

r,t rw--•wn l eie,;!+v

t~Va 1' 0"

i2 7 : ' i t +. t • . +

.... .. . . ... . .. ... ..

1K" "' " 5 ;+ 1 ;] u ." ' , " . 4
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Emergency Normal low Normal hiqh
drawdown level level

[elev:-'ion [elevation [elevation
127 m (., 3 ft)] 128 m (420.5 ft)] 129.5 in (425 ft)]

suav'Velocity through the
screen, m/sec (fps),
when screens are

100% clean 0.38 (1.24) 0.34 (1.13) 0.30 (1.00)
75% clean 0.50 (1.65) 0.46 (1.51) 0.40 (1.32)
50% clean 0.76 (2.48) 0.69 (2.27) 0.60 (1.98)

Further design details of the intake structure are shown in Fig. 3.1.

The heated water is returned to Monticello Reservoir via a discharge canal. The circulating
water is delivered through a 12-ft-diam concrete pipe, which has an invert elevation of 123 m
(403.5 ft), to a semienclosed basin created by the dam for the service water pond. The outlet

:for this basin is a canal that discharges the water to a sidearm of the reservoir. This canal
is trapezoidal, with an invert elevation of 123 m (404 ft); the canal bottorl is 25 m (75 ft)
wide and the side slopes are 3:1. A jetty, 792.5-m (2600-ft) long, was built to inhibit recir-
culation of the heated water. A plan view of the power plant, its intake structure, and dis-
charge canal is shown in Fig. 3.2.

3.2.4.2 Thermal analysis

A thermal analysis was performed for the applicant by Alden Research Laboratory.' A complete
discussion of this analysis is given in Sect. V.B of the FES-CP.

The staff reviewed the applicant's thermal analysis and finds the results to be too conservative.
Because the excess temperatures measured in the Alden physical model do not include any
correction for the effect of the model scaling on the surface heat transfer, the results
incorrectly indicate tnat the thermal effluent fcr the Summer station would violate the

"•" NPDES permit condition for excess temperature at the intake to the Fairfield pumped storage
facility. After applying an appropriate correction (discussion of which follows), the ýtaff
finds that operation of the Summer station will be in compliance with the NPDES permit
limitations.

The relevant section of the NPOES permit (Appendix C) reads:

A monthly average surface temperature as high as 32.2-C (90'F) nay be
discharged from Monticello Reservoir; however, this surface temperature shall
not be greater than 1.66'C (3.0°F) above ambient temperature on d monthly

averaged basis. Surface temperatures shall be considered only during the
generating mode of the Fairfield Pump Storage Facility.

Figure 3.3 shows plots of surface temperature, as predicted by the Alden physical model. at
the intake to the Fairfield pumped storaqe facility averaged over the generatinq -ode iŽs a
function of time under various ambient c•,iditions. As this figure indicates, during extended
periods of low ambient temperatures and Broad River flows of less than the aver.qe flow of
170 ml/sec (6000 cfs), the A" limitation of the NPDES permit would be exceeded.

The staff has undertaken to correct this result using a more realistic s5_irf.jce heat tr.'sŽe,"
The FES-CP stated that the surface heat transfer coeff'cient used in the Amen study wa;
too low by a factor of 1.4. To correct this deficiency, the incorrect s-.rfice neat t!,s1-1sfl
coefficient must first be removed from the Alden results. This is acco:'pli-,e, throuj tre
formula

-. - .*> ep :/c.f.. ,,

•, where L.- is the excess temperature without surface heat transfer, _.- is the excess ter.peratujre
predicted by the physical model. : is the surface heat transfer coefficient, is ti-e,. is toe
density of water, "- is the hedt capacity of water. and : is the.de~th of *e ?-neated n,.er.
Using the corrected surface heal transfer coefficient ,;ives

- - exp(- .
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Fig. 3.2. Site area wap for the Summer station. Source: OL-ER, Fig. 3.4-'
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Fig. 3.3. Average temperature rise vs tire at Fairfield Pumped Storaqe Hydrostation
intake for operation of the Summer station. Source: Alden Research Laboratories, .:*,.**.

or- p:i'..~ 2~Y'.: Worcester Pol-ytechnic Insti tute, Holden. I-ass. ,
June 1973, Fig. 57.

where 47 is the corrected excess temperature. Combining Eqs. (I ind (2) gives the correction
factor to the Alden results as

(3)

To apply this correction, the travel time from the discharge to a Dosition x in Monti,.ello
Reservoir must be estimated. This is simply the ratio of the distdnc:e to the discharge velocity,
or

t -. ` ,:4 . (4)

To estinate the velocity. :, this discharge is assumed to be .I to-d:imension3l n d9 inrr iet,
a conservative assumption. If this theory is used, it can be st'wn thdt ',ref. 2)

:.4 ..- = fý5)

where.,:' is a constant that depends on discnar-ge 3o'di,.. -. '",i E . (.1 %". iniJd (5)
gives the final form, for the correctih;n i,- t r iS
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&T - A,70 exp(-O. 4h••1 / Jc:• (6)

The staff used this formula to correct the excess temperatures given in Fig. 3.3. In applying
this formula, the following values were used:

h 120 Btu/(ftZ.day.°F)

z 18,000 ft

d = 86,400(ft)4l//day

p 62.4.lb/ft 3

I " I Btu/(Ib.°F)

6 - 15 ft

The corrected excess temperatures, at the intake to the Fairfield facility averaged over the
generating mode are given in Fig. 3.4. As can be seen, these calculations result in a 25%
reduction in the excess temperatures given by the applicant. Figure 3.4 indicates excess
temperatures greater than 1.7'C (3.O°F) during persistent periods of low flow and low ambient
temperatures. Because of the conservatism in the staff's analysis and the low probability of
these conditions occurring at the Summer site, the staff believes that the State thermal
standards will be satisfied.

ES-4662
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Fig .3.4. Corrected average temperature rise vs time at Fairfield Pumped Storaqe
-fydrostation intake for operation of the Summer station. Source: Modified from Alden
Resedrch Laboratories, -c);r.-aa ' - '.e~o,-,i,• , Worcester Polytechnic
Institute, Holden, Mass., June 1973, Fig. 57.

An additional concern is the effect of reservoir stabilization on the behavior of the discharge
structure. The plant's discharge system is designed to induce stratification in order to
maximize surface heat transfer and thereby minimize the temperature rise at the intake to the
Fairfield pumped storage facility. This stratification is a necessary condition for meeting
State thermal standards. The staff analyzed the thermal behavior of the discharge canal and
found that, as designed, the desired stratification will be achieved. However, during t'e
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evolution of Konticello Reservoir, silting can be expected and could alter the bathymetry of the dis-
charge canal to the point that stratification would no longer occur. Under these circumstances, State:'.*
standards would probably not be satisfied. Because of this concern, the staff recommends that the
applicant periodically survey the bathymetry of the discharge canal and, if necessary, dredge this
canal to a level at which the discharge densimetric Froude number would be no more than 0.6, as
determined from the ambient surface temperature measured at monitoring station 17 (Fig. 5.1). This
value s, a conservative value and was selected because at this value a cold water wedge could intrude)V,1.
into the discharge canal and proper stratification would still be assured. Such a procedure is Judged:7.
as an appropriate precautionary measure to ensure continuous proper performance of the heat dissipation•I,
system.

3.2.4.3 Service water system

A detailed description of the Summer station service water system can be found in Sect. I11.0.l.c of
the FES-CP, The source of the service water supply is also shown In Fig. 3.2. No change has taken
place in the design of this system.

3.2.5 Radioactive waste systems

Part 50.34a of Title 10 of the Code of Federal Regulations requires an applicant for a construction
permit for a nuclear power reactor to submit a preliminary description of the design of equipment to
be installed for controlling levels of radioactive materials in effluents to unrestricted areas.
These effluent levels must be kept as low as is reasonably achievable. The term "a- iow as is
reasonably achievable" Implies consideration of the state of existing technology.' The economics of
improvement in relation to benefits to the public health and safety and other societal and socio-
economic considerations and in relation to the utilization of atomic energy in the public interest.
are equally important in this determination. Appendix I to 10 CFR Part 50 provides numerical
guidance on design objectives for light-water-cooled nuclear power reactors in meeting the "as low
as is reasonably achievable" requirement.

To meet the requirements of 10 CFR Part S0.34a, the applicant elected to meet the requirements of
the Annex to Appendix 1, dated September 4, 1975, in lieu of performing the cost-benefit analysis
required by Sect. 11.0 of Appendix 1. The applicant provided final designs of'the radioactive
waste systems and effluent contro! -iasures for keeping radioactive materials in effluents to
levels that will conform with the requ-r..-nnts of Appendix I to 10 LFR Part 50 and the Annex to
Appendix 1. In addition, the applicant provided an estimate of the quantity of each principal
radionuclide expected to be released annually to unrestricted areas in liquid and gaseous effluents
produced from normal operation, including anticipated operational occurrences.

The staff's detailed evaluation of the liquid and gaseous radioactive waste systems and the capabil-
ity of this system in meptinq the requirements of Appendix I are presented in Chap. It of the Safety
Evaluation Report (SER). The quantities of radioactive material the staff estimates will be released
from the plant are also presented in Chap. 11 of the SER and in Sect. 4.5 of this Statement. The
calculated doses to individuals and the population that will result from these effluent quantities
are' included as well.

At the time of issue of the operating license, the applicant will be required to submit technical
specifications that will establish release -ites for radioactive material in liquid and gaseous
effluents, These specifications will also proufle for the routine monitoring and measuremnt of all
principal release points to assure that the facility operates in conformance with the requirements
of Appendix I to iO CFR Part 50.

The staff's detailed evaluat on of the solid radwaste system ant it- capability to accomodatP the
solid wastes expected during normal operation, includinq anticipated operatiunal uccurrences, are
presented in Chapter 11 of the SER. The staff estimates that approsimately 1',.000 ft' of ,wet"
solid wastes containing approximatcly 860 Ci of activity (m~inly Cs-34, CS-137. Co-58. Co-60, and
Fe-55) and approximately 10.000 fti of "dry" solid wastes containinq less than 5 Ci of ictivity will
be shipped off-site annually from the Summvr Nuclear Station to A licensed burial site The packag-
ing and shipping of all these wAstes will be in accordance with the applicable requirement'•. 0|

* 10 CFR Parts 70 and 11, and 49 CFR Parts 170-118.

3 2.6 Chemical sanitary. and other waste treatment

The operation of the Sumwer station will result in the l-:,(h.3rqe .f trwdtel (l.emi(:A! wa•'es inrto the
circulating water discharge canal- !ie ateral r itwiorlr Of Chem.!c-) .',t.,, I'i , p treat'mnt
methods from those indicated in tho !ES-CP ie oriefly Iescribed.1 ohaw
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3.2.6.1 Startup wastes

The treatment of the startup wastes will be essentially the same as described in the FES-CP except
for a few minor changes. All of the startup wastes will be pumped to one of the lagoons normally

....L' used for the water treatment wastes (OL-ER, Fig. 3.6-1) rather than to an oxidation pond or to the
sanitary system, as de~cribedin the FES-CP. During the initial plain-water wash, the lagoon will

-ý_.,act as a sedimentation basin for removal of trash and suspended solids. After settling, the plain-
iwater rinse will be decanted to the debris layer, and then 760 ml (200,000 gal) of phosphate deter-
igent flush (asopposed to 2300 m3 (600,000 gal) of phosphate detergent, as specified in the FES-CP]

.a- and 2300 m3 (600,000 gal) of final rinse water will be accumulated in the lagoon and treated on a
batch basis. Characteristics of the startup wastes are given in the OL-ER, Table 3.6-3. Treatment,
including PH adjustment, phosphate precipitation, and possible oil removal, will continue until
analysis shows that the waste is of acceptable quality for discharge to the Monticello Reservoir.
After treatment, the supernatant will be decanted and discharged to the reservoir. Acceptability of

.:,.the treated startup wastes for discharge to Monticello Reservoir will be determined by compliance
with the discharge limitations imposed by the NPDES permiL (Appendix C). Any significant sludge

ýýý,'accimulation will be dewatered and disposed of in a sanitary landfill.

,:3.2.6.2 Floor drains and oil-contaminated waste

* .This source of waste includes spills, leakage, and general cleanup from various floor drains and
'storm drainage from the transformer area and from the fuel oil storage and handling facilities.
Average flow oflthis strean will be 75,706 liters/day (20,000 gpd), with a maximum flow of

-359,606 liters/day (95,000 gpd) and a minimum of 56,779 liters/day (15,000 gpd). In a change from
the IFES-CP, the applicant now plans to-separate the oil in a retention basin using a skimmer rather
than using an oil separator before introduction of the waste to a retention pond. Recovered waste
oil will be sent offsite for disposal. The treated effluent will gravity flow from the retention
basin and combine with treated sanitary and other treated industrial wastes before entering the
circulating water.discharge canal. The applicant estimates that the retention basin effluent will

. contain 15 mg of oil per liter and have a BOO of 25 mg/liter (OL-ER, p. 3.6-2). In the treatment
described in the FES-CP, the final effluent leaving the pond was expected to have a BOO of 37 mg/
liter, which is somewhat greater than the currently anticipated discharge level. The FES-CP gave no
concentration of oil in the final effluent but indicated the concentration of oil in the effluent
from the oil separator was expected to be less than 100 ppm.

3.2.6.3 Ion-exchange regenerant waste

Ion-exchange demineralization will be used to purify feedwater to the steam generators and water
used as the primary coolant for the reactor. Staff review indicates some minor but no significant
changes between the FES-CP and the OL-ER. The sodium hydroxide and sulfuric acid regenerant wastei
will be combined and the pH adjusted between 6 and 9 (formerly 7 t I) before being discharged. I,
the OL-ER. the applicant indicated the rate of discharge of this stream to be 946 liters/min
(250 gpm) to the circulating water discharge in quantities ranging from 41.638 to 60.565 liters/Jay
"(11,000 to 16.000 gpd). The corresponding discharge time would range from 44 to 64 sin/day.
Discharge of this stream at the maximum concentration of 11.500 mg/liter of total dissolved snlids

.(OL-ER, Table 3.6-?) and at a rate of 946 liters/ min (250 gpe) into the circulating water dik;crarge
of 2,021 366 liters/min (534.000 gpm) will yield a concentration of approximately 5 ms/liter total
dissolved solids (primarily sodium and sulfate ions) in the circulating water lischarqe curing the
44 to 64 min/day discharge period. Averaged over a 24-hr period, the Uix',5m average Corier'-ition

of ion-exchange regenerate waste in the circulatinq water --ischarq~e should be less than 0.25 mq/liter
This concentration will be reduced further when the discharge is diluted with the water of "onticeil,
Reservoir, The concentrations of total d;ssolved solids from regenerate waste lischarged into
Monticello Reservoir are small compared with those naturally present (•50 mgtrliter) in tme reservoir.

3.2.6.4 Steam-generator blowdown

The steam-generator blowdown system continuously purges the steam gen4rator ofl imturities, einotin.-
ing the secondary water chemistry. The blowdown is essentially deainierai i:ed 0ter to %Mh .sal!

amounts of chemicals are added to act as Oxygen scavongers and to m3intain Itei water quliity wilhin

specifications. The blowdown can be discharged to either the COircult;tnn aar t iisr.%rqe r r I I the

nuclear blowdown processing ýystea Effluent from th!s latter s)ste" u" h ¼., to ¶..

conderser hot well or to tih pCn tjcks Of tne Fairf!(I pumpe, ", ,
the expected charicteristics of the steam-gqenerator Dlowdcrn
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Table 3.2. Charcteiritics of steam-generator blowdown
basd on continuous discharge

Ch~aracteristic or Concentration (mqiltteoY' Averaqe duischarge.
conshtituent maxAveiage b (bar

pH, at 2VC 10.0 8.9
Free hydro ide (CaCO 3 ) 0.15 0.15 82
Sodium 0.5 0.1 55
Chloride 0.5 O.AS 82
Ammonia 0.5 0.25 137
Hydrazine 150 Negligible Negligible
Silica 5 1.0 548
hon 1 1.0 0.5 273

Copper 1.0 05 273
Suspended solids 9.0 .1

Flow. gpm 250 125

'Units are in milligrams per liter except lot pH measurement% and flow rates.

bMa,,•num vilues are based on startup ¢ondit, ns that may occur once per

vear, dit•chargog sp$xoximately three steam generazot volumes equivalent to 0.4

X 106 lhivear.

Source OL.ER. Table 3.61.

3.2.6.5 Water treatment plant wastes

Water treatment plant wastes were not discussed in the FES-CP; therefore, a brief description .
of this treatment follows.

Water for uses other than cooling will be treated in the water treatment area. The raw water
will be taken from the Monticello Reservoir and may receive all or part of the following
treatment:

1. clarification,

2. sand filtration,

3. carbon absorption, and

4. demineralization (ion eichange).

The backwash from the demineralization facilities wil Ibe discharged to the circulating water
System. The blowdown from the clarification process and the DackwaSh from the sand
filtration and carbon absorption processes will be collected in a sump and transferred to the
waste treatment area for treatment. Treatment will consist of sedimentation before combination
with the other effluents for release to the circulating water discharge canal.

From past experience with similar types of operation, the applicant expects that the approsimate

quantities of waste will be:

liters/day pjd

Clarifier blowdown 18,92. 5,000

S'nd-filter backwasn 52.995 14,000

Carbon-filter baciwash 37,853 10,000

The water treatment plant wastes will be treated to remove suspendel solids; by doing so.
the BOO in the clarifier sludge will also be removed. 7he treatment system will use two
lagwns operated on a batch basis. These lagoons will have variable-level discharge facilities
to allow decantation of the supernatant as the lagoons are filled. Periodically, the laqoons
will be retired from service and the sludge allowed to comact. After s.fficient -omaction
has taken place, the s'jdge will be remoyed to a landfill site. The suspended solids anri BOO
levels of the lagoon-treated efflient are eA;ected to have averal;e values of at.out 14 and
;6 N/liter respectively •t-E•. Pp.3.5-3 tnr•.4 gn 3.6-6ý.
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3.2.6.6 Condensate polishing was te

.reatment of condensate polishing waste was not described in the FES-CP. The condensate
*'-folishing system will be operated during startup and shutdown and during condenser leakage

as required to maintain acceptable water chemistry levels. Up to about one-half of the con-
densate flow [about 1.7 m3/sec (60 cfs)] can be. processed by the condensate polishing system,.

'...whichconsists of powdered-resin filter/demineralizers. Because condenser inleakage of coolant
w ater will be a relatively small percentage of the total condensate flow, the quantities of
impurities to be removed by the system from this source will be correspondingly low. Polishing
system wastes normally will be discharged to one of the lagoons used for water trea ment wastes.
After.-settling, wastes will be discharged ultimately to the circulating discharge 4dnal and then
to Monticello Reservoir.

3~2. 6.7 Sewage and sanitary waste

The sanitary system will handle domestic waste from the rest room and cafeteria facilities,
.-Criteria for the design basis for the sanitary system were a plant work force of 225 maximum
(..i.(including refueling personnel), 330 liters (100 gal) per capita per day, and 91 g (0.2 Ib) per

.:i.ilcapita per day of BOO.

The waste will be collected in a lift station and pumped to the waste treatnmnt area. Tra tt,,nt
will consist of aeration followed by stabilization and chlorination. The effluert from tthv
chlorine contact tank will be combined with the other wastes and discharged to the Montico'll
Reservoir via the circulating water discharge channel (OL-ER, pp. 3.7-1 and 1.7-2 and Fir). 3h-1),

The applicant anticipates, considering the assumed loadings, that the final effluent 'har,ictt'-
Istics will be as follows:

Concentration
, .lU i ter)

Suspended solids 30

BOO,, 25

Dissolved Oxygen 5

Pesidual chlorine 0.5

These iit)urity conceritrations are ,consistent wiith the L'el, t r. s"' ,
permit (Appendix C0. I . dtition. It can he .Muwn that t, Sewa.; 1,,
no influence on tnt. cofltetration of suspended solids in tt, - .rca r'• ,

3.2.6.8 Storm d r al e

The stom drainage system described in the OL-FR is essential'I te , , t
the FES-CP with the excec'tion cf tne capacity relative to ned-,, ,-'.,fJ.
that tne st.orr, drainaqe s.,ste- i , !vsijred to carry tte rain',,' *r.r-

(21. in }. The OL-4P stateps trat tle sto• r ar, 4&iaqle *y~ern , •; =. . . . . ,

(7 in.Pir) rt-fi•4ll Iinte.,sitt, ro i.ration r s i-ditdtt'j r,'i t... ",--r ".
nated ar',as. slicn jiS tnot e c,•t~ i"Inq cme-ticals ird oo'l •'! ,, ,.. ,
receptors U "" .te.rl and evor,1,1 al I ,Sons I.

J.2b.4Co_*V11dnce st'r r9.2iat'con%

'In contro llIng tne di ,c. r+ e Pf Il 1 ten t. f nro, t:e stati.z-., 0'_-e .I:: ,' ' '..... ....
.eet all local. State. an! Feder.a! rei •latior"- .1,, a r sýil; , ..... .

•' autherit.y. AS, dete.rrýined from tte abcve -ev~ew -ýf e p 4  -'+.,, .. ... ,,. . ...
the wS e i- , i,(Wd to tc l O , ' *-., ¶ . . , . -e 10 .. , . . -"

5 i' ti" • '., . h.•} .t'r. *, U."."- : -. , ", .... .* ,- **., • . .,• .. •. .. .. ., , . ,. ..nci jrlttnq.. -e't a., r
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3.2. 7 Trism•sOson lints

* Modifications matde to dpproved transmssion corridors and line,, aki,. dvcribe',i below. Au) i tiond|
lines to Blythewood 137 km (R3 mil es)I and to Newberry (2? kij (I? ini!t's)j were (ostcu(tted by
the Contral Electric Power Cooperative, Inc., (or lease by tho South Carol ind Public Service
Authority (SCPSA).- These lines are assessed in a sieparate F|' issuedh b, the U.S. Ruril
Electrification Administration (USOA-REA-EIS (ddm)-76-1-F; April 1976], The SCPSA trdn•ritislon.
lines require about 174 ha (429 acres) of additional land (OL-ER. Table 3.9-?), but about 44X:.
of-SCPSA lines from the Summer station parallel South Carolina Electric %nd Gas (SCEAG) lines,.

The transmission lines built by 5C[&(, from the Summer station include (0L-ER, Fiq. 3.9-1)
several short lines, which termiind'e near the station (Summer-PNrr No. I and No. 2, SuniirO..
Denny Terrace No. 1, Parr-Simiier Sdfeguar-1, and Falrfield-Sununer No. I and No. Z lines),
and three longer lines. (Suaumr-Pineland No. I and No. 2, Surmier-Oenny Terrace No. 2, a6nd
Summer-Granlteville lines). In generdi. the lines built are shorter than those orioinally
planned. Except for construction of the aiditional SurMI.r-Fjtrfielý line 0!.6 km (1 mile)].
which connects the pumped storage facility to the nuclear station, and termination of the
originally proposed Sumnwr-Ur(iuhart line ('L-ER. 0iq. 3.9-2) at Graniteville, about 35 km
(2W miles) shorter than planned, the final lines differ little fr1mn tho-'e ori,jinda)y p•ioj)opkd.
Construction of the SCE.IG transmission Ilines did not invovlve remonfal of ,iny dwellinjs ir
other structures, and no desiinated p4rk,, monuments,, hitort( .,it.•.•., g,..haeolo,jicdl %its,
or rec•reation areas were intersected by the lines (OL-ER, S,"rt. 3.9). .th(e. 'wuivitr-4airfiItI j
li~e, built entirely within the. Station Utouidary. waS, not a',,A% s n tf1, rE.int•o P

the lines constructed by SCW.(i total N93.3 kin ,•1. I noi s . whl.th 1 46. 5 km ('19 I'i 14 '

shorter than the ori-linally proposed ltne., (Tibit j.. 3. TJ ýg'.biI .,rt'iJn,,,. !he 61i .
(I',).~!i(.res.). OCuiL y b4t)OUt i) ha (ý . I I : ', than 1'7 1A1 - ,

Taboo I I #,4 V.,INI -tt I, .I{ I U4 ti h t % t.

2 .Uf

W. ,
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3.2.8 Nuclear fuel Shipment

tsh fuel elements are expected to be delivered by truck from a maanfacturinqj facility in
Siolumbia, So.th Carolina. Five shipments per year will be required to deliver the dnnual

refuelinq load of 52 fuel element assemtblies weighing a total of 33,100 kq (73,000 lb; OL-ER.:p,. 3.8-1).

,,A's`.imiIar number of fuel element assemblies will be removed from the reactor each year. Cur-
r..!ent Federal policy mandates that these spent fuel elements be placed in either onsite or
away-from-reactor (AFR) long-term storage facilities until ultimate storage or reprocessing

."facilities are approved and made available.

1oeoff$ite transportation, the spent-fuel elements will be placed in Interstate. Commerce
.-Commission ap-roved and NRC licensed casks. The casks will be transported by truck.or rail,
:depending or, the location and/or distance of the offsite depot. The. nearest projected spent-
•fuel AFR storage facility is about 130 km (80 miles) away at Barnwell, South Carolina. This
facility may eventually be licensed for reprocessing. J.-dling from the above transportation
,distance by truck and the types of casks currently in use, the applicant estimates a range of
2U). to 6700 km. (1440 to 4160 mi les) per vehicle per year (OL-ER. r" 3.--2)

3.2.9 Sol'id radioactive waste s.ipinent

The estimated annual qpjantities of solid radiodcti,-- waste mateeial obtainel from the solid
radioactive waste processin,; and packagin. system •CL-EP. Sect. 3.5.4) are su,;riarized in
table 3.4 (0.-E.R, !able . Shipment of tnlis .ateritl to I icensed *toiie- 82-litties.

.wfll COnfOrm to requirementts of 10 CFR Port ?0, 10 CFR Pert 50, and Al CFR Part Ill throuth
.49 .CFR Part 179 (Ot-f, ,. L.5-1 The radloactive material is shipped in 5Q.ft -ontdin•f•.S
which. are s,'ielded witm 1.S in. of lead ,hen necessary.

4 tifi Ot..i d F. '•.ft is Ia " ef wol-d 'gd.oact, m@ .ii. I+Ol ho? sueM4 I 1doI"a

.. .. .... ,-

W;!. a 4•. 4.4

4 k:ws.
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4. ENVIRONMENTAL EFFECTS OF STATION OPERATION

..iINTRODUCTION

•!!•!As"a resultof new laws.andregulatory requirements, increased understanding of envlronmental.
issues, and new impact assessment methodologies, the staff has reconsidered the operating
fimpacts$of 'the Virgil.C. Summer Nuclear Station.

First,ýt 'thetassessments in this statement examine compliance with the requirements of the
Federal Water •Pollution Control Act Amendments of October 1972 (FWPCA). Second, potential
imp•acts .on the aquatic environment have been thoroughly reassessed, primarily because the

ýassessments in the FES-CP did not consider impacts resulting from impingement and entrainment
of aqUatic bbota'.7 In addition, the original assessment did not attempt to estimate the syner-
gistic (or relative),effrct of the operation of the Sumner station within the context of the

t quatic. ecosystem established by operation of the Fairfield purped storage facility.

Tfh!eradiological Impacts on man and other biota have been reassessed considering the final
.:"radiological waste system designs and operating characteristics. Impacts on terrestrial eco-
,..ýsystems, particularly along transmission corridors, are discussed in relation to endangered
.:or threatened species. Finally, the relatively minor impacts of operation on land use, air
,quality, 'water use, and socloeconomics are also described.

1-'.:.) IMPACTS. ON LAND USE

"and'use impacts associated with the Summer station were assessed in the FES-CP. Very few
iianges have occurred to alter the conclusions in that assessment. As discussed in Sect.

'12.2'2, by the time plant operations begin the applicant will own or control about.4500 ha
:::(11,000 acres) in the vicinity of the site. Because the majority of this was flooded by the
...:.new Monticello Reservoir or by expansion of the neighboring Parr Reservoir, it is lost to its

former uses of forestry and agriculture. This acreage, however, also serves the Fairfield
pumped storage facility and is much larger than would be needed for the nuclear station alone.

ý.Pulp and lumber production will be excluded from the 896 ha (221? acres) of original forest
l.:..and used for permanent site structures and transmission lines. Assuming the productivity for

:this: forest land Is equivalent to the annual value cited inSect. Z.5.1 for loblolly pine of
,575 bd ft/ha, the staff estimates that approximately ? x 1O' bd ft of pulpwood and lumber will
be lost during the 40-year operating life of the. plant. The staff estimate is believed to be

:conservatively high in that it is unlikely that all of the forest land preempted would maintain
.productivity as high as the value given for Lololly pi:,e.

..Pasture: and cropland preempted by the nuclear plant project amounts to 161 ha (399 acres).
.Most of this land-area is on transmission.line rights-of-way. Because farming activities can
contintie during line operation, the use of land for transmission lines dues not constitute
permanent loss of farmland. In addition, the classification of agricultural land as "prime"

.and "unique" 1 was initiated after construction of the nuclear station facilities was begun
and the site altered. (1973-1976; OL-ER, p. 4.0-1). Because of thes? factors, the stalf
does not attribute loss of prime and unique farmland to operation of the nuc::ar station
and transmission lines.

Outside the immediate area of the %ite, Wlant-inducpd impacts on land use shoulo rye u(h less
pronounced. Areawide growth projections (Sect. 72.2.) indicate that residential. commercial,
or f4ustrial future growth on lamls now preempted for the project. will be tinlikely. A% will

discussed more, fully in Sect. 4.6.?, populatior., growth resulting from the in-miqration (f
-4•brkers, both for jobs at the plant itself and for service-oriented jobs st'mijl.ited by pf!aot,

operations. is expected to be small comparY-d to existinq population in the Central Midl.wrll.
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region. Because of this, the amount of land cnnverLed h,"ori froiin a'jriculture ad fore',try to
esidential and coiercial uses should also be Small. tiowtevr, this land conversiion may be
ccelerated by the movement of businesses and individuals to iairfield County a1 1 reibult of
he lower taxes and/or improved public services likely to occur because of the plint's sub-

stantlal contribution to the local tax base.. A tfjrtrier discussion of the projected tax-
situation will be found in Sect. 4.6.3.

ina, ly, as recntrnted in:Sect. 4.6.4, recreational land uses in the site area will increase
" sfhty.. .The starf concludes therefore that operation of the nuclear plant is not expected to
s:.ýý.ignificantly affect land use, other than for lumber and pul,)wood producticn, on the project
property.

4.3 IMPACTS ON WATER RESOURCES

:4.3.1 Hydro9J.Lc.ipactsiof construction

C.::'onstruction of the Summer station resulted in several adverse impacts ron tl-c surface water and
groundwater of the region; these impacts do, however, .iffer from the radical hydrologic Impacts!
caused by construction of the Fairfield punped storaqe fic liity. Thn followinq const,''iction

:.activities or effects of construction caused the hydroloqlc Hipacts dt the ,unneTr site:

- soil erosion from cleared or excavated areas;
* sanitary and chemical waste. and
* construction along shoreline or underwate•.

The applic.int used standard cngineering precautions ta reduce the ?mpdcts (if O s'! erosion. .
.Thesemeasures included use of gradual slopes where possibbl,. rý-tiininjr ndtural n or
replanting ground cover, and the use of settlinj bdl.ifl, in (.ofJunction with the ',torm w.t~er

* rinage system. A limited quantity ot silt has Ieen depo'.ttv,1 in the im.tprway•,. Ia(ii)itie.. :
Were provided for the* disposal of sa.nitdry. rnehinctI , or oth,)r I iqiiid wtrs. Fi#•.ty, tthe

""hydraulic structures necessary for the operation of trie ,•iule,tr PIIdrlt., .uc(h 1', the ir•ttkc, .
di.scharie, .and dividing di .e, wore :on',tructe, hb for", the f• •liw: 1,f onnti',.1 c '.,,r-o i r to
minimize the impactts no rmdi-t v ly ,.*i.ed with .tv i nstr , .ct ri o n r', ,, f•.,,"d,,,, t tP tP ,

the Broad ;'iver are characterti C1fcall. !3ren it'• cPli',•,,1d , .•,d'*. ,,flij', ,."jtrib jti n
frtwi plant cunstruetion was nut , -nitic.,nt.

Criti,.ruct'orn of the Su!,rrer statton -ldid not itter•,-r,' # , . * t",, r',,,O.! wa t er ri.. e.

waC4uilr pL dflt i 5 1(I, l atei.c on 4r~.(r~ot ~ -

b-yiy built pr ,viously for puni;t• -•,e or.! r *i . ' ";, : ,, . ,0 , .. ,v,..,-.. ' .'.),v,t ,•,t , .
Mf*nti.evl I re,,orvoir erI -da'..'s ?,h* YujrO. ', ,I. " " '., * *... "t t: ,,'.r 4 ,-,•

the vf fe t of one t r'E w.er'iv.r It."1~ tm ¢ ''"t-' *• . t' d " ." ; 1' ... ' ! 4 h1 ,, ,-i".trl..l '

beca..&~e of hi oper at inrr1 i' ' :'* .*'* FQ:,1.

iret.d a /S , ". JC* ef Aect , .f *,,, i',I **.-. t ,' .. ".'s ..... . l¶F

t- e .e.. rv f).a r. v * ' r

• lh--w te rei l a in ... i•l', ' e, ' , , ,,.-a. ., . .' ," " *, • , '. • ,.I . '' t '4 ,•

.. .. .. .,. ... . 4 . * b,',-**,''. '** 4. ,;*-' :.. ,,,..,,* . , ,*. 4 , .. . F,,C Al et •i at , ' ' P" i " r' e i r* i'".. •/ • • • " "
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4.3.2 Hydrologic impacts of operation

The operation of the Summer station will have only a minor effect on the hydrology (other than
f temperature and water supply) of the region. As discussed in Sect. 3.3.2, plant operation is

* expected to cause an additional 0.37 m/sec (13 cfs) evaporation from Monticello Reservoir,
which is an insignificant quantity. The main hydrologic impact of the site will be from the

* presence and operation of the Fairfield pumped storage facility. These impacts would be present
-whether or'not the Summer station operated, even though one of the purposes for constructing
Monticello0Reservoir was for use as the water resource for the once-through cooling system.
.The main impacts of Monticello Reservoir on groundwater hydrol gy were disc/"/i:•:.•ii:~~~~~ ~~~~ Th anipcso otc10Rsroro rudae yrlg eedscussed in the Environ-

mental Report for the Parr Hydroelectric Project,' which was submitted -to the 'ederal Power
Commission (now the Federal Energy Regulatory Commission) and which is partially excerpted
here. As described in the report, the impoundment will raise the water table to the Impound-

..,.ment level at the lake border. The water table will slope away steeply and reverse the ground-
water flow locally away from the Frees Creek basin. Ultimately, however, this groundwater will
mreturn to the Broad River via the Terrible Creek. Mayo Creek, or Little River valleys. The low
permeability of soils and bedrock in the site vicinity will limit the amount of groundwater
flow from the impoundment.

The impoundment of Monticello Reservoir and operation of the facilities are Pot expected to
..have a significant impact on L i surrounding springs or wells or on streanIflw in the adjacent
drainage basin. Wells close by may experience a rise in water level, but the rise is expected
to be slight, probably/ only a few feet. The water quality in Monticello Reservoir is expected
to be cssentially the same 4s th? current quality In the Broad River. However, should any
contaminants enter the impoundment and move into the groundwater system, the filtration and ion-
exchange properties of the soil, coup'ed with the extremely slow movement of the groundwater,
make the possibility of contaminating existing wells remote. Water quality and qro',,; beta
radioactivity'will be determined by water sample'• collected at selected wells and springs in
the path of the slow-moving groundwater. This will be done ai part of the general hydrologic
monitoring program (Sects. 5.2.3 and 5.3.3).

'" Except for small areas near the cir'culating water intake and di-. 4arge structures, operation of
the Summer station will not interfere with physical use of Monticello Reservoir when, and if,
the applicant and regulatory agencies permit Public use of the water body.

4.3.3 Thermnal

Some water will be lost from Monticello Peservoir because of euu'r'ar ofieratlun. 'he therl,!
dischargpe will increase reservoir temperature, whirfn. in turn, will Cau%-, increa.1ed ,,waratton.
The applicant estinates that the average annual rAinftll o0 1141 ,-. (V- i•,). fllhn,; 'ntc,

Monticello Reservoir corresponds to an average inflow rste o' at•et'. I m1 /e 31 ( ct,;',, ie.,ci:
the lake iroea ccrnprists about 7IL0 of the frees 'reek dratna•k'. ; rrjn'ff into the ,,',.rviir
from the retmaning catc%.ent area i. not cornf,.ired. At1.tbl#!fll 'v,1,ti.l fro- the., re-'.?rvo)r
was estim-ttJ by the applicant (0L-ER. Sect. 2".4.1.3.31) at -3 mS er (3) rvil) j • e ditronal
0.37 m4!/,.ec (13 cf,ý) of latent evaporation was etumated for condense.r operation. 'ti. ,,ta4f.

" as~sing that all of the 7.1 x I9 .J'hr (6.7 x 1i0' 3tuhr) of waste heat will be d'sipatid by
evaporation of water frome i nticello ýpser'volr. concludes that the magirnUm water loss ,:.ase•l ty
the Sumner plant should be itbout I..7; "•o 5.). rmk;;,ec 12S to 3" cfs). Secause the ,
asst•'tIon •'nnores leat disilatior, *y nat:iral proCese, ot,'er than evaporatio'n. - '.'
finds the ap0l icant•t ,estin'to tý e 'n oo p.. ].2 7/rc to • .e. dOfabl4.. "k•* ,
evaporatior of I r. ! .'sec ".16 c'" ,' 1' roduc,- a 'l.w 1eit.i" o' a t ) .i !!,ow 'ic,? of
less any runoff frýxi trie remainiv; '.in! irea of "e .r $f .•asln. "o "•ant-n ". .'jn*io•r'e
water balance. thisfbw deficit of i :./sec -%,st te r; a-. d bf a'fr tnrcr ;'., :•r ,,-l7
pived stors;e faicility O.L-f-. :-t. a. B,.ce-.e tle ass o nly a .er ,, 'rl, t-')r r,
the ptViu)n. rite cii t'e :airf'el! i't &2  I• 1 ',,1 'if L es. , t3 -
consider tni; loss %i,;,ifIcant. :t W11; -• at!c.t , re:,lic- rn, 'e ,
mode thrfun an additlinal 10 set ,:if oeratiofi.
hoijl~j the mont!cellO ,ieservotr nt re r'nonishi f ); i.v. t:• .4, ' j4 :s "*" r ,* v'n c_

'""the Fairfieldj ýNvr".d %tor,1q. 4n<'l.dd IGsO r~' .~'o ~~. .'

xc~ lr. t.N ot •.'+ urc i n' at. a ev;o "' " i '2 ., t ' i ;-', .. .. '*" -' .'

.J -p -,ay~ I : C. • , 'h,. ic * V' • ' • • "..2: -• - e .. e , ', :- .i , . .; : .'• -- , ,-, *. -, .
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D The applicant originally had no plans to permit general public use of Mcuticello Reservoir forrecreation or consumption. However. because of the favorable water quality since the initial
operation of the pumped storage facility, the applicant now plans to permit public use of the
reservoir. The impacts of dissipation of waste heat on Monticello Reservoir were described In
the FES-CP, Sect. 5.. In the current review (Sect. 3.2.4), the staff finds that the original
analysis was unrealistically conservative. Thus the reservoir area affected by the thermal'..
plume will probably be smaller than previously predicted. The water near the discharge canal...
may be-somewhat warmer than desirable for human contact, particularly in the summer season.. The
remaining larger portion of the reservoir is not expected to be unduly Impacted by the thermal
plume. Therefore, thermal discharge should not affect any possible potential recreational-uses.
Thermal Impacts on biota are described in Sect. 4.4.

4.3.4 Industrial chemical wastes and sanitary wastes

The Sumer station will discharge some nonradiological chemical and sanitary wastes into the
circulating water discharge canal after treatment. Because the concentrations of the waste .
impurities to be discharged to Monticello Reservoir (Sect. 3.2.6) are small compared! to the
concentrations cf these impurities occurring naturally in this water body, the staff concludes
that the release of these wastes will have a negliqible impact on man's use of the reservoir
water. Mixing and dilution ot impurities are further enhanced in Monticello Reservoir by the
rapid exchange of water toand from the Parr Reservoir as a result of the pumped storage
generating operation. The applicant will also be required to meet all local. State, and
Federal regulations relative to the discharqe if chemical and treated sanitary waste effluents
from the station.

4.3.5 Applicable effluent guidelines and limitations

Pursuant to the requirement,# established under the FWPCA, the applicant has applied for and
received from the South Carolina Department of Health and Environmental Control an NPDES permit
(Appendix ). Effluent limitations. monitoring %chedule.,-and reporting requiremernt% for
discharge of waste into Monticello Reservoir ire described in the permit.

4 1 6 f fectý, on water users thro Uh chan(1s- in waterflulI!!_y

[he water quality of Munticello Reservoir will not be affected by the discharge of treated
nonradiulngica) chemical and sanitary wastes, which will meet NPDLS effluent limitatiorn%
furthermore, SuL.equent di lktion w! It reiuce water qual ity imp4ti to in negli lhi, lpvw%
Because this inp,4ct will be r, ih!... tne impact on the water quality at the Parr Reservoir

and Br)4ad River downstream from M)nticello shflrid be even leIs hirause of futthr dij loton
through upstream drainage IntO th..se water bodies

4 3 1 itferts on groundwater

the "it Vr statiotn ill W u.1 (•It rqrtunawatier rfurinj operation 4nd %hothid. therefure, have no
dirft. effect )mn grourttwater levels 'houl'l .iny Lcotaminants, r"d',o4ctite rir )onradi4oa( tive,
enter the impoundbnt. ired bivo into the nrounahwter %ystem, the f l)trit- tn ,tit ion-etichanqre
prop,.rtnwes of the jol itu'.4ict Iwith thP oot.Pei .1ow moiv ement of tho tjronqn~wator, make the
posS•bI D !1tj Qf (O11tjfinitdnt VIKIt ln ,nt i. or off'.,tm, well,, remotp (!|',-&', p V'i) Grol4l-
water ? low (1) rP( t I'Mf 4T thle P1 tnt % It* I5 % vap( t.Pl to) be tot the ','otii in4.: wv.t in tf,& li~ref t ionI

of the Broad Ro ver ! he 0' ar e 1 :10'2 O %~ (.t ti f k fd k r 4 1 WIP 1 1. tul f~r 4(1 tP 1,t if ~hI t fr.ited
flow (0•A-R. p 2 1t)

4 4 ;KPA.!., 8 1O'A

A4 .1 forrestrit! -nv'mnirwPent

4 4 1,40 nuiCu(e4f %',At

,umiaer "It '5 *("'2! i ~~ f,% rvvl I*. . .
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issions from the station. Also, there are no closed-cycle cooling systems to emit drift salts or-
%ause ice formation on surfaces. Noise from the facility will be minimal except when outdoor loud-

speaker systems are used. No endangered or threatened plants or animals are thought to. occur near
the facility.

4..4.1.2 The transmission lines

-.,,The power transmission lines were described in the FES-CP and Lhe OL-ER. As noted in Sect. 3.2.7,
:1 the.Summer-Blythewood line [230 kV; 37 km (23 miles)] and the Summer-Newberry line (230 kV; 27 km
ý:(17?miles)] have been built by Central Electric Power Cooperative, Inc., since publication of the

FES-CP for use by the South Carolina Public Service Authority (SCPSA) and were the subject of an EIS
IAssued by the U.S. Rural Electrification Administration in April 1976. The impacts of operation dis-.
cussed below for the South Carolina Electric and Gas Company (SCE&G)•transmission lines will gen-
erally apply to those used by SCPSA. Differences will be noted where appropriate.

Operation of the transmission lines will produce minimal impacts on known biologi,:al resources.
Effects on recreationally important wildlife, such as white-tailed deer, squirrels, rabbits, foxes,
raccoons, mourning dove, bobwhite quail, turkey, and woodcock, will be either beneficial or unimpor-
tant. Except for the woodcock, these animals benefit from the mosaic of forests and. fields created
where the transmission line rights-of-way intersect closed forest stands. 3

Electrustatic effects upon wildlife from overhead power transmission lines are undetectable at the
maximum voltage being supplied by SCE&G, 4 15 and the staff therefore expects no impacts to wildlife
from this source.

."ifntenance procedures will affect animals that take up residence in the rights-of-way, Tall shrubs
id trees are removed by SCE&G about overy three years using herbicides, which are applied by heli-

-,.pter, vehicle, or backpack sprayer (OL-ER. p. 5.5-1). .It is, however, SCL&G policy to maintain
rights-of-way in or near waterways by hand clearing.h, Mechanical clearing with bush hogs and hand
clearing will occur throughout the SCE&G trdnsmission corridors (OL-ER, p. 5.5-1) every five years.
The transmission lint- maintenance pro.edures used by SCPSA consist of mechan ical clearing by bush.
hog and bog plow supplemented by hand clearing and hand spvayinq of. herbicides on a four-year basis
(OL-ER. p. 5.5-7). The mechanical cle4ring wil; destroy nests and dens. whereas the spray treat-
ments, pdrticul.i,'y from heli•upters, will disrupt reproduction in and adjacent to rights-of-way.
Herbicides are most effective in the spring when, coincidentally, vertebrates reproduce. In addi-
tion, herbicid. treatment every third year will destroy berry- and fruit-producing shrubs on which
wildlife specie% qro. deterident duri:'.j nunspray y-ear,;

Information on eridanqered animwal species qi.en in Sert. 2.5. 1 indi, .e, that 'tich •,pocies .ire not
likely to breed iri the reqion of the transmission linme riq•its-of-way kven it there were such
breeding population% in the vicinity of the iltins, the staff believes the populations would suffer
little or no impact 4s a result of the presence of the lines or the maintenance of the riqhts-of-
way. Conductor lines are it least 2.,4 e (9 ft) from aty grounded surface (OL-ER, Figs. 3 9-8 and
3.9-9), and the largest endani ered bird species ptertiall in the area, the bald eagle, hjs a wing-
span of 2.4 m (8 ft) or less.? None of tne erdangered or threatened species breed in open habitats
like the rights-(if-way; thus. periodic maintenarLe. is url ibely to (iript roprQf)(Itjct•I)n

Judging from the information given in Seet 2 5 I I tht impactp of provwsed maint.nir(.e prniceiur4'%
on liSted endtnqered or threatene..1 plint spec-es are uniiikely. inasmucn is tINe two idpri?.id
*edangered speciets mo not appe•r to o.cur in the 'eqgion traversea y th'tarsmisin,:, Iiis (x,,v
also Sect. 10 4A)

4.4.? Aquatic environment

nt..oeration of t "e ý,oter nic le Ar f*Cii t, ii r•r(, Ity aftect tt-e 4q'a! p" t r ,.r,'m.)t ,I W
04ont i ce IIo R~o r %e ~ 1 'CdT5 '.. 0. 1~)~aV r 49 !Ii' au sot. kit trs. A¶t n4' '
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to Parr via the Fairfield pumped storage facility (Sect. 2;3). will indirectly affect Parr
Reservoir and the Broad/Congaree Rivers below Monticello. Possible impacts to the aquatic
environment and biota include effects from (1) the physical and chemical characteristics of
the discharge of the Summer once-through cooling system and (2) the impingement/entrainment
losses associated with the cooling system.

4.44.2:. Efcts of therl discharge in Monticello Reservoir

The staff assessed the probable extent and magnitude of the thermal plume generated by the
once through cooling discharge from Sunner. (Sect. 3.2.4). An analysis of the distribution
of surface temperatures in Monticello Reservoir, based on the application of the staff's-
correction to the applicant's thermal modeling data, is given in Table 4.1.- When ambient
water temperatures are near 6.6C (440F), the staff predicts about 9% of the surface area
of Monticello will have a 4VC (7.2*F) or greater elevated temperature (aZ) as a result of
Summer operation. Only 71. of the surface area is expected to experience a •: of '.4'C when
ambient water temperatures are near 15.6 0C (60'r).

Table 4.1. surfam awn an aorullln iffected in Monticullo Reewrvoir by
Uwrmil diaduargm from the Su•mmnsta080te..

Percentage affected when

eo bent water te r(iattire i%

6 6"C 144"F 1b 15 6'C i6lfl'l i-

"F Sur fIdcte S :eh

age& area

8 144 1 25 1 2

6 108 4 3 2 1
4 72 9 a
2 36 63 43 tH

" Vd u•:10 are an te ,atal. a k !Voifj+ 'hrh. # s,,i#m .so |fm I ,

i,fl'eel diat cor-lamneti in art Alde, R-wi.4 h L dE*rd*Ifle% -1-o ,",l '

Optimal temperature M for growth and metabol,•m of phytOplankton vdv vitfa Species Ud 1p.p.

In general, the order of increasingly tn~er-jph'2 c grOUP'. is (1I) 'Jlat#"n. (S l lmr,'iyncy,,c).
(2). green algae (Chiorophyta). and ( i) bLae-jrc'?n alg|ae (Cyanoli,c.,'a,}.' flyerjill)lm,•,,
in wnperature below dbsolute upp3 r tnerd ml t0.lerancc lnv•ul', in t•()r.,I'n -rSe,. v9 3OflH 411.j
IOepervoir temper cause f ogenerl grow ft and pOme abltbom o rf ( ture tO. ar1 i, rwhj.1 arn,,sn< -).

green and blue--Jreen algae'.

the poiitbility2 uf ald;al blOom•s in Monticello Deservoir iP. 4.';epntijrt on lipettus,. ,i,,rr.r.
concentrations (pri•mariIy nitrate and phosgilat to Iteve?)I aniI 1 i,:h t,..intra t i on.

Preltimindry water quality data for %fntC. llo" ,ndicat, n i r.'tv 4a)'jp', .v reIo. i .:i) me,' i
ind ort - hof-phate I e.vIs aver age 3.314 •,i.,'t,,r. 'heSe n,,tr-,,rn1 r,0,4o, jro. not iIm .. fr

•*.Ortho-hostnatG' v41u05 reportad .', r'.t, "-,/1t *r t , " a.r';e.j into t.f MO.in ,v

-., .:*i." " '•;" I ter
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algal growth (even to "bloom" proportions) but, as has been observed in other impoundnientt
in this general area, reservoir "aging" may reduce these values.!-' Because of the input

f turbid waters from Parr Reservoir (Fairfield will introduce about 7' of Monticello's
""...Volume daily from Parr), the staff predicts turbidity in Monticello will be fairly high.

• :.:Seccht disk readings in Parr are in the order of 0.3 m (I ft) and have been recorded as
...a....low, as..O.l m (4 in.; OL-ER, p. 3.2-5). Preliminary Secchi disk values for Monticello, with
.",the.Fairfield'facility only. intermittently operational (at reduced capacity), have been
..:re atively low (mean 1.25 m (4.1 ft)). These readings will probably be further reduced
,,.ý_-ý'when Fairfield becomes fully operational. Expected limited light penetration may limit

-phytoplankton'densities to below bloom levels.

01Phtoplnkton mortalities from plume entrainment are expected to be negligible .because of the
restricted area.and the plume temperatures involved (z2' surface area at a AT'of :-6%C,
.Table.4.1). The design of the discharge canal will further minimize plume mixing. Data for.

.p•stimpoundment Lake Keowee, South Carolina, after start-up of the Oconee nuclear station
.:(which has nutrient values similar to those predicted for Monticello) indicate that major
:ii:•i-::changes in. phytoplankton composition or densities were not evident after start-up.n

' o~plankton.

l ~plankton"ldensities are closely linked to phytoplankton densities through trophic relation-
-siips."The density of zooplankton in Monticello should correlate with phytoplankton densities.

.:...Plume entrainment of zooplankton and subsequent mortality should not be significant because of
t:.:ý.-the low. */"s involved and limited plume mixing. Data for Lake Keowee. South Carolina,~ indicate

"that the thermal effluent from the Oconee nuclear station affected neither the observed densi-
*ti-es nor the population structure of zooplankton.

Uenthi c Invertebrates

•.The effects of thermal discharge on benthic invertebrate density are variable; the discharl'e
can cause an increase or a decrease or can effect no change. * Benthic: invertebrate densitv
and/or diversity will probably be adversely affected within the discharge canal, where predicted
.2's will be .1O"C (13-f). However, the discharge canal represents only a smal.! portion of the
available bottom habitat in Monticello; trius the staff assesses the impact of t!le di,,char',
canal on the overall benthic corinunity as jcceptable.

.. The design of the canal will allow tVe discharqe of the thermal plume into Monticello :s a
,heated surface layer. The plume. ..nould not subject a significant portion of the rnraininq
benthic environment to a high As• determined from the appitcant's ther-,ial riodel in;, d1t.
and the staff's correction for 1(S•,c. .2.4), the thermal pluve will :)rirartI. ,be a surface
phenomenon [3 in (10 ft) in depth). ;in-i to pre.'dicted , at the hbbstrdte,. ,ven neir the ipoint
of. discharge during wanner i':onth,, Will bf- only about I C (9.8 F), aS shown in iiq. 4.1. thus
the staff expects that the thermal di-,cna,(le will have an insignificant impact on the overall
benthic cofnnunity in Monticello Reservoir.

. .ish

Temperature is dn 'i:mportant factor iu, " . .-i tic ,oiVit.onmen t ar'i b , been %!'own to 'r fli.,4 "r).
fish distribution, ph'yiolo,'. ', aw,•r. '-;.-roluc:tion. and ,pec iP., o •:npo'. tion. T;I, ir,'r .ms
a.t.a sociat..d with. and *he dS ý ,41~r,nit -.t ",,'".i pol lut 10ire :! tie :oorivlx ,jrd r(c!ci ved.
much: attention.: . . in addition. P:J,-rks n,!•xrta11it,•e ray, been as, itd wit". t ,, ,
extremes; nortaalit1$es occur. tor e#I'i. 1* t * n t' ,, terivera t. ro n torfer, wf e ,,!T w i,! h ob 1 -

• -.ties and thereby expo•'e pOpuIatic;r• I .A : :;bflt or wt,0,n lrort. r'. -ti'.r 'ls,'.t ',Vt'I
o(f pcdllutants or s-j~ceptibl •ity o" w-, t:: disease.

'.The Staff calc.1,lati.. toe , , ," ,:e areaC, :... j,1 1'.:. ti..t will afe -: ,, d ,i the

variou" . - ,,. '.. j h-,- S..:tn.r . , . . 1. t• . rt htls not ti•,r" i ? , odpled
• ii tfc e llo"""•, ! ~:•l,,t.... f,fl! .r " ,'• : • " " • { • ' tfi ,jrý; l • • ' t "• • ,.'. : : ',• ';'. . ~
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Fig. 4.1. Typi.cal vertical temperature paofiles e•necte1 in Monticello Reservoir near the
Summer station discharge canal. Note that this is the profile for t location at which the
.V, is about 6.S'C; an ambient water t-mperature of' 15.6C (60.1 ]T) i assumed. Source: Alden
Research Laboratories. Pv-,,eta., Y.e;-.;rt ";, I/', '/'. ,'.' r. ',. Worcester P. lytechnic

. Institute, Ilolden Mass., June 1973. Fig. 55.

;i--reduced In.area because of increased rates of natural cooling. liowelver, to directly extrapo-
" late these results to higher amblents than actually modeled would be Incorrect. The staff,

although recognizing that this is probably a conservative approach, therefore used areas cal-
culated for the 15.60C test in the following analysis.

The addition of the predicted ,M"s to the highest surface temperature,, recorded for fParr durinq
the baseline survey [3l.5"C (88.7'F)] yields the following: ..boilt 71 O Monticollo'. waiter
surface will be -. 35.5VC (95.9"F) and 181 will be ;'33.5nC (92.3"I ). Those temperaturer, will
be experienced only during the -warmest parts of the year primarly in the center of the gIluJIw,
as it is discharged Into the lake but not along extensive portions of the shoreline. TQpiera.
tures will also decrease sharply with depth because the plume, is pr.dicted to be a surfice

*.phenomenon Maximizing heat loss to the atmosphere (Fig. 4.1).

~'i The lethal threshold temperatures for some of the major feisvh sOecli.,, pected to Inh1,tit.
Monticello Reservoir are provided in Table 4.2. Expected maxionn t#,,wt1pivr,3ture' in porfinn.,
of Monticello near the Siovfr station discharije will apl)roach or oxeet.td tor of tthv.pa
reported limits, particularly durtnq hiqh- temperature period%, it tint, (t.kaier month,.
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Table 4.2. ;nciient lethal wmpurwtuies for islected
fish secie euxpected in Winticllo Rumervmr,

Lethal thiehold
s oc'es

:Because c
toward tt

' m occu,

G.a-d %had.:
Dotosoma csvpedianwii

(fingeringi)

Moaquito fish.

E Brovwn bullhead catfi-h.

81ueagill,

Lo(-. ,wnti,,h.
L. •, ,ma m12alOtiS

(juven~le, t" 2rimil

36

37

34,8

33 8

36 8

96.8

986

946

92 8

98.2

97 5Lai gemouth bwm%. 364

*Data age tot adult$ unless iI",taed oth'w~se- at,
axclrmatron tem*,atute of 30C iF)6 r i,• assu eo

Sourtc CorvmrttLe on Witer Ota•'itv. Ns't-,t4 iil

Acad&mv of Scencei. W.artev Ora~lbr. Crrerper Env

,.:n"mental Sqajdai Soard. Wash-ngton DC , 1C72

if the characteristics of the plume, the high plume temperatures will be concentrated
te center of Monticello as a snallow [3 m (10 ft)] surface layer. Some fish mortality

as a result of the highest plume temperatures.
0

Deleterious effects of thermal exposure nave been shown to be related to both the temperature
and duration of exposure. 1 7 Fish exposed to a varied thermal regime will, though. choose a
zone of thermal preference if allowed.t1 The staff calculated the maximum nonlethal durations
of exposure at specific levels of thermal stress (assuming a peak ambient reservoir tem-perature
of 31°C) for a few of the more conmon species that may be found in Monticello (Table 4.3). The
NPDES permit (Appendix C) limits the monthly average discharge plume temperature to 32.2"C
(90 0F). Considering that relatively small surface 3reas will be raised to these temperatures
and only during warmer parts of the year and the limited vertical extent of the PurW (Fiq. 4.1),
the staff feels that there will often be the opportunity for fish to avoid lethal ther•.al
exposures. Therefore, the staff expects that pluime mortalities should not be excessive.

Ta.jT 4.3. Maximamim ronlethal ekptousure wmq e, f•ivlion to expirtuf vetrmpeturee

tum. P e' '. ' jal(,J :

~.
4

.ji .9t'aafV~ ''Java. 'I-. ta * V O'i$.~ -

I,'..'

"p

t. .a'rv' .9" L ,q.*
iIL...q. I

33 91 4

35 9S
37 )8 6

739 102?'X

-€;

2100
YKJX)

") ~, ;J S-I!)5

E.a.o-'we o :. ja..I I--n '1lalj iI6.~a' Q-sh. ', I -w r ýa

~ ~.'~ a~'-'j'K . ~ '2 4'.Pll-* VI ......... a 'ql. '~~ *
-i '~ '.i'~.6*a* 4''' a~. ~ .a.~.iat,.- '~a. w.a. . 3 . .
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* Fluctuating temperatures can adversely affect spawning of some freshwater fish.* The tempera-
ture of shoreline areas affected by the plume will fluctuate with changes in plant output,
meteorological conditions. etc. The maýnitude of these fluctuations is uncertain, but becausýe
of the expected small shoreline area involved (Table 4.1) and the probable limitation of littoral
zone reproduction as a result of fluctuiting water levels (pumped storage operation), the'magni-.:
tude of thisimpact, is assessed by the staff as acceptable.

A sudden decrOase in-canal temperature could occur as a result of plant shutdown. During winter.;-'..
months this thermal stress could directly or indirectly induce mortality ("cold shock") of fish
inhabiting the discharge plume that have acclimated to the elevated temperatures (especially
threadfin shad). These cold shock mortai~ties will be dependent on unscheduled and infrequent
winter shutdowns. If the average percentage of forced outage time is assumed to be ll:O and
the period of concern for cold shock mortalities to be December through February (90 days), the
number of forced outage days will be about ten. If the average outage lasts 6.25 days, 0'° then
an average of 1.6 cold shock events per season can be expected. However, the actual magnitude
of cold shock mortalities and the effect on the fish populations in Monticello Reservoir are
difficult to predict because the densities, distribution, and species composition of fish that
will be in Monticello (or in the discharge canal) are unknown.

Gas bubble disease in fish results from exposure to water that is supersaturated with dissolved
gasses. Symptoms in. fish include exophthalmia ("popeye"), hemorrhaging, cutaneous bl -tevs,
and occlusion of gill filaments. Death often results from severe cases.'!

Water can become supersaturated primarily in the following two ways: by passing through a
plunging discharge (for example, a nydroelectrlc facility discharge) or by rapid Ueating of
water at or near the saturation level. The delta-t of 14'C (151f) throughthe cooling syetem
of the Virgil Suimer power plant is large enough to irJuce gas supersaturation, parizzularly
during the winter months when the water may naturally be close to saturation. In this case,
there is a possibility of gas bubble disease for those fish in Monticello that ,nay congregate
in or near the discharge canal. rompensating factors include the presence of the plant-induced
thtrimal plume as a surface phenonenon (Fig. 4.1) and the availability of a dee, water refuge
near the discharge canal into k,,hich affected fish may retreat.

visual i1n~pection of fish captured during the monitoring program should identify the p'ese,,ce
of -4a-, bubble disease in the fish poDulation in Monticello. Mitiijting ,ila.,fres. *,,uh es uýe
of de.ep. nonvaturated water withdraw,ll for the cOoling systt.nt, c in b,, ado.Ptd i r

4.111.:'.• ,.'rctS of thernal .1icharie on the biota of the gr,.)adi'on ar,2'.. .,-..SrVt,:

-As sh.wn in Fi 1 . 3.4. discharge .''s will be hi--*.,st curi,, the wintor monith- btecauýo; ot* lower
rate', of nitural (evaporative) coolinq. Wi fni low Broad River flow and an amh)&ent ter!ierature
of 7..2 ' •5'F, the predicted . for ýthe d scnarge into Parr will be 1.1 '•: (2.0 F). At. tne
same tempe~rtturv ind .t*n avera.'q" wat-•r flow [170 ./nesec (6)00 (:fs)j. the predi-t,1'..' will be
about 0c.7• • 4' w en witer flow :sý averige a,.J the ambient teomperature i 15.6 (iC. i)
t",e predif-ted ".: !),- bp .1out ).5 (- (C.gF). These differential+ temperdtures re:Ire';ent ';urface
inea5ur.eTent'• dt* the r,lirfleljj intake in-Monticello compared to ambient tenl.res recordi
near t7Te pf'r end of the reservoir. There may be a ,ubstanti.fl Jecroas,, in witer teieraturo
wi;:n Iept~r~;,.ir the ;airfiel l intake. 7'Teperat-jre jecl ines (with d opth) of IfJ ( I' havo
,,Pen •et:orltdr ' in tbie forebai -i th'e :it' Mountain fVir,.1ini.i) L;,e. Vw) r ,u!1>h. I 2,-)r.1,1 , -i(:il it.
-Ven I -- der , tOe 3t !ec I I nt.e !f temweratur*, w' th ,Ieptn i'i Mont i',l 1) o nl.jr t!e,,,e i rf i l

int; !i. .-,stantijIIl r,'duce the Of toe il',chtrq .. to P.i!i . I i.' •.-l f.. . -,' ,.)t
e ;,•ocio,+j " tlverself affect tiotd it ;',irr iter r, whILh, ,I,',u. ýj .V ',t I u~''ii ,
iv ', ind er,,1i . , " ,., ,, " to b,,s ,j marginal I -,, ti. ,,. . * t , . ,.t

L.aJf~l~oi ejf ' tr.ped • • {" .. ,,.."" " " .. a ' vln ;• the K n;3r,;e ~'-vt-i.. ".n -. C,,; ,, ,f .t ,

,•. ;-"l ' •,. ".. •" r L - t- rC M f -I!,I j.rr ',,ervo~r.ý :..et.Ii...r.I ld I0 jij * !A•? -f • 4 • Tr(,

-* ' 'rr '.I t n tor e -m'b ý sa t, r.3 ; i' t- •. .km. cone,; jjl ' ,' '. J l 'j" -1 tn-- , *' l. f . e-

J._ . ,- . ..' , , -•. . .. . X:• , , .b'+',...- . ... "i•°:-+:•.+ . ;'.+• ++.'- i hO) ] '".. ++ • r e
• • 'v,+` • .•',-, ,: r ,•:• ' '+• ': .', -: .", ",... . , ."+, , 3 + • ' . ' . • •'• • + ' ti' .. . -, " i-;i i,, ! i

, .' '' : " . .. • " •," .: '; • " : , ... " " " ' .. .. .. . . ', i! - r • ' ': . . . - lo t it"',
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4.4.2.3 operational effects on dissolvoýd oxyqen

'.'The-cooling waer passing through the condenser of the nuclear plant will experierý.e a 13.9"C
• , (25eF) rise in temperature. The solbuility of oxygen in water decreases with increasing temper-

ature, and there will probably be some decrease in the dissolved oxygen (00) content of the
discharge water. Under theoretical conditions, water at saturation might lose approximately
30%'of Its DO content at this A..- However, if the incoming water were not at saturation

•,•.nd/or :underwent supersaturation..when heated at the condensers (a coeymon phenomenon), it would
: , e.less of.its DO contnt.-

Altho•o -.difficultto quantify, the staff believes that there will be little, if any, effect on
;.the DO of -Monticel lo. Reservoi r f rom operation of the Summier station for the following reasons:

.;(l' the plant will withdraw only a small portion of the water in Monticello (approximately 0.51 ..
on.a daily basis,. equivalent to about a 175 day turnover rate), (2) the discharged water will
be released as a surface flow, which will maximize oxygen readsorption from the atmosDhere,

_(3)the discharged water will be prevented from directly reentering the Sunmner intake .- uct!,re
(ailowing time for reaeratlon), and (4) the Fairfield pumped storage system will remjv:- and.

* .return approximately 7I of Monticello's volume (14 times the laily volume passing through the
Summer station) on a daily basis. The round trip passage through the Fairfield tailraces and
the movement in shallow Parr Reservoir should foster reaeretionof this water mass and will

.,probably compensate for the amount of DO removed by Summer operation.

4.4.2.4 Co(.ing system impingemententr.i nment

..The Sumtwier plant utilizes a shoreline cooling water intake. Inflowirig water passes through
a trash ý-ack and a conventional mesh [9.5 mm (0.375 in.)] screen before circulating through
the plant. Fish that are too large to pass through the screen and that rannot actively avoid
it will be impinged on the screen and often killed. Such mortalities can be substantialV;
but depend on a number of factors such as species composition, size frequency, density and
behavioral characteristics of indigenous fish, intake location and design. and approach veloc-

'•"' ities, among many others.2•,:'' Monticello Reservoir is a newly created impoundment and dcri;;-
tive biological data are not available. The only data available for the Summer plant ar,. tho

.intake design, location, and calculated approach velocities.

The designed average approach velocity is about 0.15 m/sec (0.5 fps; Sect. 3.2.4). An iprotcti
velocity of 0.15 m/sec is recommended as a reasonable goal and should 3ssist in achteviri,, hut
will not guarantee. low impinrierent mortallties..'*,. The approach velocities at .t,.vwir will
generally be within these guidelines and will be substantially lower "han mday other f.pvr.ttiirl
plants in the Southeast (Table 4.4). Impingement mortalities vary with plant siti•nq and do nrit
necessarily correlate closely with intake veloci:ies. For example, at the Kingqton (T(ruitsssre)
Steam Plant approach velocities averaged 0.13 m/sec (0.42 fps) and about 405.0•0 throidf in shi.
were impinged during a five-month monitoring.program. 'uring the same peri,- ly. •m about.
14,000 threadfin shad .were impinged at nearby Bull Pun (tennessee) Steamt Plait vew-.n tho;,'. the
approach velocities were considerably higher. 0.37 m/sec .(1.22 fps).") The staff cannot ;'ia:,`
an accurate assessment of the impingement mortalities expected to result from Suw.-,r station
operation because of the absence of necessary information. -Data from the preoterational ind
operational monitoring program are necessary for a more accurate assesmepnt of the effect of
impingement losses on the aquatic ecology of Monticello as it develoD';. The iý.pl icdnt ha',, il.
developed monitoring .tudies (ApoerdiA F). to satisfy the requiregent', of th'ý 'IP3E5 pernit it,
regard to paragraphs 316(a) and 31W(b) of FWPI.A, which require use of t!ý .t .ivilabl.• t.':.h-
nollogy to minimize t•-e environmer-ta, impact of coolin•j water irftaoe ;trult.,r,-;. The ,,,;,•'t'A
these •nuitorinr studies can t;e used to determie Hitilj iti nj as're's S,,O,, . tey. coie.," -

essary. Appropriate mitigatirrj r•neasure; coul,.' 4,i!Aue vjriou', inti•' ',s r,?r.:q ,.P'v -';, , i.
barriers, and relocation of tne watpr intake.

Entrainient

Organisms in the water column .ldl!er than t'ee traelin'j s-.'een rv'.s. ,;C ;.¶ ': "K.1 2 ,;. 0.
* ' that cannot avoid tie coolin., int-ake will be ertrained into the ac: r-. •li'-. 'ystem.". P,'.. ,'

of r'•-4'- 4 I ,5,t(!r.•j t re r!e " ". ,. ( ',F )s .nd m*.- r ,t!' s-,, :'";;.;:e trot)',.!' th,, ' 1
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Table 4.4. Intake veloCities for operating power plants in the

southeastern United States

MAAcxmuM approaCh

Plant (stateO Power velo¢cty~(MWeI
cm,'ec tps

Dan River (North Catolina) 284 14 0.46
Cliff-ide (North Carolina) 770 24 0.79
Hatch iGeoigial . 786 26 0.85
Rubinson (South Carolina? 975 6. 64 0.02. 2.10a
Lee (South Caolina) 323 88 2 89
Ghent lKirntuckv, 511 25 0.82
Handley (Teitas) 523 31 1 02
Greene County (abarnal 568 33 1 08
Riverbend (North Carolina) 730 35 1.15
Suck (North Carolina) 519 82 269
Allen iNorth Carolinal 1140 19 0.62
Gaston (Alabwmal 1061 19 0.62
Gteen River (Kentucky) 263 28 092
Gotqa. WAabamal 1546 31 1 02
Cane Run lKentuck-V) 1017 46 I 51
Oconee ISouth Caroliral 2658 51 1.67
Wateree (suth Cafol,,ial 772 15 049
Mars'hall (North Caiul:nad 2025 21 069
Browns Ferrv (Alabwsrnal 3456 27 089
Eagle Mountain (Texja 706 46 1 5t
Milt Creek [Kent,-ckyl) 330 47 1 54
Tradnqhotase ( Trgasi 1380 66. 82 1 84 2 69r
A,k .nias (Arkkjrsai1 820 90 2 q 5 -

-eO 1 31

+ J + } l ii. t . r'l~ i< ) ",. i( ," r .. , i - .

(biocides will not be used to control condenser fouling; FES-CP, p. 111-34, and OL-ER, p. 3.4-3)
that should reduce potential entrainment nortalities. The daily volume passing through Sumnver
is so small in comparison with the total volume of Monticello (•..5+) that the entrainment of
organisms with rapid turnover times and high fecundity (phytoplar, kton, zooplankton) is expected
to have a negligible impact on their popilation in the reservoir. Moreover, any such organisms
killed in passage will be released in the plume, .and their bioifass will enter the food chain as
detrital material.

Organisms on which entrainmenc can potentially have a significant impact, however, are. the
planktonic larval forms of fish species, that is, ichthyoplankton. The loss of ic.thytyoDlan~ton
from entrainment at the Sumner station'will depend on their distribution in Monticello, their
densities near the intake structure, their growth rates and behavioral characteristics, and the
entrainment mortality rate. Because of the absence of such data concerning the newly forr,,d
reservoir, thie staff calculated potential ichthyoplankton stock losses for variou,, periods of
exposure to entrainment at the Suniner station determined from a rare of entr-ainmrent .c'rtaliti'+,,
and the assumption of uniform i•hthyoplankton densities throughout Menti(:ello (Fri-. ?).

Goodyear's lake/reservoir model-" was used to predict entrainment loss.

A species whose ichthyoplankton/juvenile stages are vulnerable to entrainme-nt for a period of
60 days, for example, would suffer about a 24i loss of ,ts eritr,-;nj,)1le ,op ation .,h.r t'e
assumption of one-pass mortality of 0.8 and a ,iniform distribution ,'f e,,trai,' be ',,, -
Monticello (Fig. 4.2). However, ichth/opiankton entrainmert !s.rtlity relies 're,.tlv I n

ichthyoplankto., distribution within Monticello, for wnich t-e;O i )o dit.l. If t,•r.. :sity.
of entrainable stages were three tilres is high in the intae are, as in 5.%nticello a a whole
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discharges. Chlorine will not be used as a biocide to prevent fouling of the condenser tubes
FES-tPo P. 111-34, and OL-ER, p. 3.4-3). and chlorine used in the treatment of sanitary wastes

i,• ill.:yield a total residual chlorine quantity of 0.5 mg/liter before dilution and a negligible
ll2.4. X lO.mg/liter after dilution with the cooling water.

i .4 6Su•uuar of, potential, aquatc: ii...actt..

The staffis limited 7w accurately assessi .ng allI po ssible aquatic impacts that wil l res u lt :from
.Suminer .station .operation. because Monticello Reservoir i s a newly formed and developing environ-

ment that. wil be influenced to an unknown extent by pumped storage operation. Biological data;`
f or., th is reservoir. are. :current1y. hot available.

The staff. prei•.e•.ts. that Summer operation will have no adverse effect on temperature or oxygen
content down,.tream from Parr Reservoir and, specifically, will not interfere with striped bass
spawning in. the Congaree River. Possible impacts of the thermal discharge on the aquatic ecology
in Monticello should not be significant because of the small surface area involve. and the'
release of the plume as a surface.phenomenon. Dissolved oxygen depletion in Mcnticello is not

:predicted to be'consequential. Losses from impingement and entrainment are impcssible to quan-:
tify.. However, the staff feels that Monticello will most likely be a marginal aquatic habitat
because of the adverse influence of the Fairfield pumped storage facility and that impingement

'.and entrainment losses at Fairfield will greatly exceed losses from Sutirer operation. In addi-
tion,. impingement losses will be monitored; and if necessary, corrective actions can be taken
after startup (Sect. 5.3.5). The applicant is required to undertake .16(t) and 316(o) demon-
-.stration studies to.quantify thermal and entrainent/ipingeent M.nonticello Reservoir
(Appendix F). Such data will aid in determining mitigating rewasures to be implemented should
they be necessary.

.5 RADIOLOGICAL IMPACTS

4.5.1 Ex2osu!repa~thw as

The environmental pathways considered in preparing this section are s'ciz,•: in Fig. 4.3. The
pathways evaluated were direct radiation from the plant arid pathways as-.k:ated with the gaseous
and liquid effluents. For gaseous effluents, the following pathways we!-, sv.Vi-.jatod:

- inriersion in the gaseous plume;
* inhalation of iodines and particulates;
* ingestion c iodines and particulates throu-gh the rnil cow, goat. i.t aniwal, and

• - vegetation pathway; and
* radiation from iodines and particulates deposited on the Or,-;ud.

For liquid effluents, the following pathways were evaluated:

* drinking water,
• ingestion of fish and invertebrates, dnd
0 shoreline activities and boating and swi-ening in water i.ontai:ifo Y-,-;i'oactive effl:jents.

Only those pathways associited with gaseous effluerts reported to ei'xist at a singre lecation
were conbined in calculatr:. •-' total exp-ouure tu a :lax-inaIl , exposed i .dividua.. Patr'w( ,s

associated with liquid ,ff' n were curtireed withcut regard to location but were aiud to
be associdted with a different Pnatimall/ eino.ed ndividual than thp o;ne cn.sidprod foWr gaseous
effluent p.athways.

the models arid considerations fcr environr-ntal pdt.wdys u•:d in esti_;:a. inq radiatic•ri dloSPS

* esulting from plant operations tof individua)s near the plant and to th7, Pop1 ilatio. with in an
-p, (5O-inile) radius of the pldnt are diicnssed in detd il in Re.pjul.tctry G:Tide 1.1 i9, iso of

thee nd'S and , ,itior•. i-,s-;w'pt ions dh~tit on ta ,certl P 'd ?•,6hw iS ol. !1r'r1 t.0 O,"d.•s. to
*)*~~~~~~**Si' ~ ~ ~ ~ ~ ~ ~ P -j.j* ~.' ~ ~ ' 2'1~~ f3 ~~tt'~r
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In the analysis of all effluent radionuclides released from the plant. tritium, carbon-14,
radiocesium, and radiocobalt inhaled with air and ingested with food and water were found to
account for essentially all total-body dose commitments to individuals and the population
within 80 km (50 miles) of the plant.

4.5.2.1 Dose commitments from radioactive releases to the atmosphere

Radioactive effluents released to the atmosphere from the Summer facility will result in small
radiation doses to individuals and populations. The NRC staff estimates of the expected
gaseous and particulate releases listed in Table 4.5 and the site meteorological considerations
discussed in Sect. 2.4 and summarized in Table 4.6 were used to estimate radiation doses to
individuals and populations. The results of the calculations are discussed below.

Table 4.5. Calculated releases of radioactive material
gaseous effluents from the Summer station
(.i/year)

in

Waste gas Reactor Auxiliary Turbine Air

Nuclide decay building building building ejector Total

tanks exhaust

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Xe- 131m
Xe- 133m
Xe- 133
Xe- 135m
Xe-135
Xe- 137
ýe- 138

a
a
203
a
a
a
3
a
a
a

a

I
I1

5
2
14
a
10
43
2500
a
55
a
a

a
2
a
1
4
a
a

2

a
11I

a
a
a
a
a

a
a

.3

,3

a
I
a
aI
3
a
a
1
71)

4

a

1
14
210

2

13
46
2.700

atit)
.3

3 100Total Noble Gases

1-131

lritium

C-14
Ar-41
M~P- S4

e- 59

Yo-5
."-89

)f'-9.

" -13,

-a

7
I
4.51.-5
1.5[-5
1. 5t-4

3 3E -6

4. 5E-

4 .2E-2 b

3. 3E-2

2. 1E-4
7 3E-5
7. 3E-4
3. 3E-4
1. /1-5
2. 9E-6
'. i -4
3 . V-:I

1. 4E-2
2E-2

a

1. 81-4

6E-5

2. E-4
1.."E-S5
2. ,- 6
31.'•-

800

1.2E-3 8 4_- - 3 6. h F-?
1.4E-3 I 2E-2 6.61-2

C

cC
C
c.

C

r.

C

I.

.3

C

C
c
C

c.

4. 4[-4
1 5L-4
1. 5i. - 3

6 i•. -4
3 3,-5

4.4. -4

3,

3•;5 ...4;i" e ," f; •'D .
4
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Table 4.6. Summary of atmospheric dispersion factors and
values far maximum site boundary and receptor
locations near the Summer station

Location Source a x/Q (sec/m 3) Relative
deposition (M- 2 )

Nearestb site land boundary A 4.4E-6c 1.8E-8
'1.0 mile NNE) B 9.1E-6 3.7E-8

Nearestb garden/residence A 2.6E-6 8 2E-9
(1.2 miles E) 8 6.7E-6 2.1E-8

asource A is the reactor building, auxiliary building, turbine building.

and air ejector exhaust; release is continuous. Source B is the waste
gas decay tank; there are 15 purges per year, 8 hr each purge.

b"iNearest" refers to that type of location where the highest radiation
dose is expected to occur from all appropriate pathways.

cRead as 4.4 x 10-!.

Radiation dose commitments to individuals

Individual receptor locations and pathway locations considered for the maximum individual are listed
in Table 4.7 The maximum individual i- assumed to consume well above average quantities of the
foods considered (see Table E-5 in Regulatory Guide 1.109). The estimated dose commitments to the
maximum individual from radioiodine and particulate releases at the selected offsite location and
the maximum annual beta and gamma air dose and the maximum total-body and skin dose to an individual
at the selected site boundary location are presented in Table 4.8. These calculated doses are com-
pared~with the design objective values of 10 CFR Part 50, Appendix I. and of RM-50-2. contained in
the Annex to Appendix I, in Tables 4.9 and 4.10 respectively.

Radiation dose'commitments to populations

Annual radiation dose commitments f'rom airborne radioactive releases from the Summer nuclear station
are estimated for two populations in the year 2000: (1) the popul.ation within 80 km (50 miles) of
the station (Table 4.9) and (2) the entire U.S. population (Table 4,11). Dose commitments beyond
80 km (50 miles) are based of the assumptions discussed in Appendix B. For perspective, annual back-
ground radiation doses are given for the population within 80 km U') miles) of t-e site (Table 4.9)
and for the entire U.S. population (Table 4.11). The total body population dose to the population
with 8' km (50 miles) of the site from airborne radioactive "'eleases from the Summer niucie~ir st.ation
(i.e., about 1.8 person-rem) is a small fraction (less than 0.002 percent) of the cotI-re•pondinq pop-
ulation dose from natural backqround radiation (i.e., about 105,001) person-reim). The total botdy pop-
ulation dose to the entire U.S. population from airborne r.idi'active rel.i!ees from tVe ')ummer Nucleir
Station (i.e., about 28 person-rem) is an everv smaller friction ib-jtit V, fjO0l' p.ýrcent) of tri corre-
sponding U.S. population dose from natura! ackqfrroun,, r•jiitiOtl ( , .'I ) )ut. ?7 mil liun p , .r1-rer).
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Table 4.7 -Receptor and pathway locations
considered for selecting maximum
individual dose commitments

Distance
Sector (miles)

Site boundary NNE 1.0
Residence ESE 1.1
Garden/residence E 1.2
Milk cow NNE 4.5
Meat animal c SE 2.2
Special receptor or pathwayc WNW 0.4

aBeta and gamma air doses and total-body and skin

doses from noble gases are determined at site
boundaries.

boose pathways, including inhalation of atmospheric

radioactivity, exposure to deposited radionuciides.
and submersion in gaseous radioactivity are eval-
uated at residences.

CA special receptor or pathway would be a worker

at the Fairfield pump•I storage facility likely
to be exposed via the same pathwaysbas an
individual at the nearest residence for a fraction
of the year.



4-19

0Table 4.8. Annual dose commitments to maximum individual
near the Summer station

Dose are corrected for radioactive decay and cloud depletion from
deposition, where appropriate, in accordance with Regulatory Guide 1.111,
Rev. 1, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine. Releases frcm Light Water Reactors, July
1977. All doses except gamma and beta air doses, which are in millirad
per year, are in millirems per year

Doses from noble gases in gaseous effluents
Gamma Beta

Total air air
Location Pathway body Skin dose dose

Nearesta site boundary Direct radiation
(1.0 mile NNE) from plume 0.14 0.42 0.23 0.57

Doses from iodine and particulates in gaseous effluents

Total
Location Pathway body Thyroid Liver Lung GI tract

Nearestb Ground
garden/residence deposit 0.01 0.01 0.01 0.01 0.01
(1.2 miles E) Inhalation 0.07 0.17 0.07 0.07 0.07

Vegetation
(to a child) 0.34 0.57 0.35 0.34 0.34

Doses from liquid effluents

Total
Location Pathway body Thyroid Liver .Bone

Nearestb Water ingestion 0.01 0.01 0.01 <0.01
drinking water
intake ,city of
Columbia)

Nearest sport Fish ingestion 0.04 <0.01 0.05 0.03
location (Parr-
Monticello
reservoir system)

aNearest" refers to that site boundary location whee the highest doses

fiom gaseous effluents are estimated to occur.

biNearest" refers to the location where the highest radiation dose to an
individual from all applicable pathways is estimated to occur.
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Table 4.9 Calculated dose commitments to a maximum individual and
population within 80 km from Summer station operation

All doses to the individual are in millirems per year except as noAed

Individual doses

Appendix I a Calculated
dose design objective doses

Liquid effluents

Dose to total body from all pathways 3 0.05
Dose to any organ from all pathways 10 0.36

Noble gas effluents (at site boundary)

Gamma dose in air, millirads per year 10 0.23
Beta dcse in air,. millirads per year. 20 0.57
Dose to total body of an individual 5 0.14
Dose to skin of an individual 15 0.42

Radioiodine and particulatesb
Dose to any organ from all pathways 15 0.75

Annual population doses (person-rem)

Total body Thyroid

Natural background radiationC 105,000
Liquid effluents 1.0 1.0
Noble gas effluents 0.44i 0.40
Radioiodines and particulates 1.4 3.0

aAppendix I design objectives from Sects. II.A, 11.8, If.C, and II.D of
Appendix I to 10 CFR Part 50, consider doses to maximum individual and
population per reactor unit. Fed. Reg: 40 19442 (May 5, 1975).

bCarbon-14 and tritium have been added to the category.

CU S. Environmental Protection Agency, Natural Radiation Exposure in

the United States, Report ORP-SID-72-1, June 1972; calculated using
the average South Carolina State background dose of 97 millirems
per year and year 2000 projected population of 1.08 x 106,
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Table 4.10 Calculated dose commitments to a maximum individual
from Summer station operation

.All doses to the individual are in millirems per year
per site except as noted

RM-50-2 Calculated
dose design objective doses

Liquid effluents
Dose to total b"dy from all pathways
Dose to any organ from all pathways
Non-tritium releases

Noble gas effluents (at site boundary)
Gamma dose in air, millirads per year
Beta dose in air, milltraos per year
Dose to total body of an individual
Dose to skin of an individual

Radfoiodine and particulatesb
Dose to any organ from all pathways
1-131 releases

5
5
5 Ci/yr/unit

10
20
5
15

15
1 Ci/yr/unit

0.05
0.06
0.26

0.23
0.57
0.14
0.42

0. 75
0.07

aGuides on design objectives proposed by the NRC staff on Feb. 20. 1974
consider doses to individuals from all units on site. From U.S. Atomic
Energy Commission, "Concluding Statement of Position of the Regulatory
Staff," Docket No. RM-2, Washington, D.C., Feb. 20, 1974, pp. 25-30 pub-
lished as Annex to Appendix I to 10 CFR PArt 50.

bCarbon-14 and tritium were added to this category.

Table 4.11 Annual total-body population dose commitments in the year 2000

0

Category
U.S. population dose commitment
(person-rem per year)

Natural background radiationa 27,000,000

Summer station operation

Plant workers 1300b
General public
Radioiodine ano particulates 21
Liquid effluents 1.1
Noble gas effluents 0
Transportation of fuel and waste /

aCalculated using the average U.S. background '-se (102 millirems per

year) in U.S. Environmental Protection Agency, Natural Rddiiation ExposurP
in the United States, Report ORP-SIO-72-!, June 1972, and year 20'00 pro-
jected U.S. population from the U.S. Dept. of Commerce. Bureau of the
Census, Population Estimates and Projections, Series ]I, Series P-25,
No. 541. February 1975.

, 3he aer ire reactor .3nnual cose is 41:) person- rum.' Part.i~u:,r
nave eerir'cer r e v'uai doses 1, high ,

i ] p r--.,-i- r'm. - Q. D 1rPo.;Cs 0 " K2ons'or . lti;m *-h , staiff hi ' us.I the

*WANK
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4.5.2.2 Dos" commitments from radioactive liquid releases to the hydrosphere

Radioactive effluents released to the hydrosphere from the Summer station during normal operation
will result in small radiation doses to individuals and populations. The NRC staff estimates of the
expected liHiuid releases listed in Table 4.12 and the site hydrological considerations discussed in
Sect. 2.3 of this Statement and summarized in Table 4.13 were used to estimate radiation dose commit-
ments to individuals and populations. the results of the calculations are discussed below.

Radiation dose commitments to individuals

The estimated dose comittmenti to the maximum individual from liquid releases at selected offsite
locations are listed in Tables 4.8, 4.9. and 4.10. The maximum individual is assumed to consume
well above averag, quantities of the foods considered and spend tore time at tle shoreline than the
average person (see Table E-5 in Regulatory Guide 1.109).

Radiation dose Commitments to populations

Annual radiation dose commitment from linuid radioactive releases from the Summer nuclear tation
are estimatel for two populations in tne year 2000: (1) the po.)lation within 80 km (50 m~les) of
the station (Table 4.q) and (2) the entire U.S. popolation t~able 4.11). Dose coamitmnts beyond
80 km (50 miles) are based on the assumptions discussed in Appendix B. For perspective, annual
backqrounid radiation doses are given for the population within 80 km (50 miles) of the site
(Table 4.9) and for the entire U.S population (Table 4. !1). The total b,,Jy population dose to the
population within 80 km (50 miles) of tlhe site from liquid ri,4ioactive releases from the Summer
Nuclear Station (i.e.. iabout 1 person-rem) is a small fraction (less than 0.001 percent) of the,
corresponding populatic.- dsue from natural background r.td•i-tion (i.e.. about 10.00., oerson-rem).
!he total body population dose to the entire U.S. popul.itorn from liquid radinactiv. eleases from
the Summer nuclear station (i.e.. about L. person-r,•m) I's an even smaller fraction k, 105 than
tu.00001 percent) of the corresponaing U.S. population doss from natural bactiround radiation (I e
about 21 million persot-rem).

Table 4.12 Calculated releases of radioactive
materials in liquid effluents from
the Summer station

LI ye;a-r - -Ntic I de~f~

S n ind Acivitirhl re-I"1m 9F.5
Produce le-1."l," 6.5

Cr-51 1 IE-4J lEI l- 10')[ -4
Mn-¶4 IF-3 T ' Ili-5
fe-55 1. If-4 I-I H-I
Co-ed 53 t - I . 3- I
Fe-59 6E-5 to- , 1.ý 14 4F-4
Co-60 9 Iff.3 !.!I . bI-2
lr-P I i. 1 i-4 l.-
Nb- 9 2 If. C ..- 1 14 2 I -
Np- '. Vi ,- I' • Y'1 3[-i

F is5 io p,'od'vc t si ] I."

8r-9'3 J! I.(- t-
Rh-t+o ,I "H.4" 140 if.- 11

1,4 40 H 2 .---mw -'j', 2 t'k " I r,, 1445 :l-

R. It. he :41-

Ap Vi.)nl 4 IF-4 t' ,j
!• •,l I.,-

i' 10''
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Table 4.13 Summary of hydroligic transport and dislersion for
liquid releases from thv Summer station

Transit time Dilution factor
(hr)

Nearest drinking water intake 3J 1
(city of Columbia)

Nearest sport fishing location b .
(Parr-Monticello reservoir system)b

Nearest shoreline
(Parr-monticello reservoir system)b 010 1

aSo. Regulator ' Guide 1.113. Estimating Aquatic Disper%on of Effluents
from Accidental and Routine Releases for the Purpose of Implementing
Appendix I. April 1977.

bAn almoist uniform concentration tould be establlshMd throu;jhout this

water body and its shoreline.

4.5.2.3 Direct radiation

Radiation from the facility

RaIdiation fields are produced in nuclear plant environs as a result of radioactivity contained wit,.ý.
in the reactor and its associated components. Ooses from sources within the plant result primarily
from nitrogen 16, a radionuclide produced in the reactor co-e n.'ause the primary coolant of a PWR
is contained In a heavily shielded area of the plant. dose rates in the vicinity of PWRS are gen-
erally undetectable (less than 5 millirem per year). Low-level radioact.vity storage containers out-
side the plant are estimated to cont-ibute less t'ian 0 01 miltirem per year at the site boundary.

Occupational radiation exposure

The dose to nuclear plant workers varies from rvactor to reactor and can be projected for e-ivirnon-
mental impact purposes by using the experience to date with modern press'irized water reactors (PWRi).
Most of the dose to nuclear plant workers is due to eXternal exposure to radiation tfrm radioactive
materials outside the bod) rather than internal exposure from inhaled or ingeited radioactivp mate
rials. Recently licensed 1000 M~e PWRs are designed and operated in 4 manner Consistent with the
new (post-1975, regulatory requirements anti quilance These new requirements and guidance place
increased emphasis on maintaining occupational exposure at ruclear power plants as low as is reaso
ably achievable (ALARA). and are outlined in 10 CIR Part 20. Standard Review Plan Chapter 12, and
Regulatory Guide 8.8.3'"'• The applicant'% proposed implementation of these requirements and
guidelines are reviewed by the NRC staff at the c;)rvitruction permit licensing ,tage. the operating
license licensing stage, and during actual operation Approval of the proposed imploemntatiun uf
these requirements and guidelines is granted only ifter the review indicates that in A.ARA program
can actually be implemented. As a result of our review if the Sunmmer safety inalysis report, the
staff has determined that the applicant is committed to design features and ý,ý1,ratinq practices that
will assure that individual occupational radiation doses can be maintainei within the limits of
13 CFR Part 20 and that individual and population doses will be as low ,. is reasonably a(hievabte i

Based on actual operating experience, it has been observed thAt occupitional dose ha, varied consider-
ably from plant to plant, and from year to year Averaqe indiiidual il'd clloc:tlte :Joe infrmation
is available from over 1% reactor-jear. of operat I', bptween 19)4 al:,: 1,J3 T os.o data idic4at
that the average reactor annual dose at PIWRs has heei ariout 410 persovt-rems, with pArtiUl!ar plints
experiencing an average annual dose is high 43 1100 person-rpm. " These doe .sveriqes are based
on widely varying yearly doses at PWRs, For example, annua! ,ol!ecti., dose.. for PNRs hive ringed
fror 18 to 5262 person-rems per reactor."' The averagie .innual do,;' rier tuc p-ir pi tnt orior ha. been
aboit G.R rpm "It

the wide rire of annual doses (1id t, Per ;lrtr-ms) 1,per -e' Lf Ii ', [ , '-:.rd't o a
number of fict.,rs such as the .imo)uIt !-if r-quirpid routine Irnd ,i'. a m ')t,,'arI(.. ,trd tP',,. l Pe gJt
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' reactor operations and inpiant surveillance. Since these factors can vary in an unpredictable
manner, it is impossible to determine in advance a specific year-to-year or average annual
occupational radiation dose for a particular plant over Its operating lifetime. The need for high
doses can occur, even at plants with radiation protection programs that have been developed to -
assure that occupational radiation doses will be kept at levels that are ALARA_ Consequently, the
NRC staff's occupational dose estimates for environmental impact purposes for the Summer nuclear
station are based on the conservative assumption that the Summer plant way have a higher than average
level of special maintenance work. Based on the Staff's review of the occupational dose data for
over 190 PWR reactor operating years, the NRC staff projects that the occupational doses at Summer
could average as much as 1300 person-reins/yr when averaged over the life-of-the plant. 7 0  However,
actual year. to year doses at Summer may differ greatly from this average t-ependfng on actual plant
operating conditions.

Transportation of radioactive material

The transportation of cold fuel to a reactor, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive waste from the reactor to burial grounds is within the
scope of the NRC report entitled. "Environmental Survey of Transportation of Radioactive Materials
to and from Nuclear Power Plants." 33 The estimated population dose commitments associated with
transportation of fuels and wastes are listeJ in Tables 4.11 and 4.14.

aiW A.M. Enviuoftmwflitli imnpact of Iranhportation ot luel and waste to and fsro
a light- ater-cooled nuclear porn, vtisco

Not"W1 condition of twens" t

ý.a41 tsxt iaclaiefl luet cask In transit) 760 MJ. hr

Wirtif (Igoverntd by Fedeia| of State rm ct-rns,,) 03 000 k13 (I IruIk,
90 M T sr .4. Il es

Traffw- dii-t

Tti 1 k I.fAin 1i'i t ,, J)u I• Ai

Eiipure to Pupulation

+vk,,20(3 '3 t)1 , .uiA} 4

0,,,,a. k , 1.100 0 0,)) 1, 1 3
A.n',1q , r S:,()1* ) 00)0 0 (201 +,0 jti

Actdenis in tranipoet

G.?}s')1'. r• ir.l'•l(,))iqsH *i "dJ•r• 1 *.,ii "|jie .(i 1()13 'IM.1i"•i ,-.jf'

I .'M'•.Ii4+ ,,..., 5 - 0 4•. ii*C'+ p,.4'.t+

4 1"h.. F..gl.i,
4

1 R"4 si.4 !'~. i) i.• i+J'r*I M
4

• .(,"i,( l'* '.4r•,1SI '''|"14 ,I- .'I .- ',, y, *q++,' 45.)<, ,5t. .•*;",• .+t .4 ~. ,aii|elc

"I, +,+)$ P+ It"FW *1 pl•l t J i(,.ia.,r.+ Tr•. "1e.sA . l '<+ )++ '' +'" , *.". *,P " '.r l 5 *+ 4+ ('5.1s'j|"+| . .ij n ")5.

" WC.' * ++| .l { ..it:""+ '-" S it.',... " *•".. ' I........ •/". .;. 5..1.'+" r:.. r ~ .. ,,

S,5II , + , .: , *4 ,. 5. ; ,:*# "++
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4.5.3 Radiological impact on man

The actual radiological impact associated with the operation of the proposed Sumner station will
depend. in part, on the manner in which the radioactive waste treatment system is operated. As

: c.:conc)uaed from the NRC staff's evaluation of the potential performance of the radioactive waste system.
the proposed system is capable of meeting the dose design objectives of 10 CFR Part 50, Appendix I,

.. and those of R 0-O2 contaied in the Annmx to Appendix I. The applicant chose to show compliance
with the design objectives of RM-50-2 as an optional method of demonstrating compliance with the'...cost-benefit section of Appendix 1, Sect. 11.0. Tables 4.9 and 4.10 compare the calculated maximum

individual dosjs to the design objective doses. However, because the facility's operation will be
governed by ,perating license technical specifications and because the technical specifications will
be based on the design objective doses of T0 CFR Part 50. Appendix 1, shown in Table 4.9. the actual
radiological impact of plant operation may result in doses close to .the design objective doses. Even
if this situation exists, the individual doses will still be very small compared to natural background
doses (ZlO0 lillirems per year) or the dose limits specified in 10 CFR Part 20. As a result, the
staff concludes that there will be no measurable radiological impact on man from routine operation
of the plant.

Tt~e licensee is also subje:t to EPA's 40 CFR Part 190, "Environmental Radjition Protection Standards
for Nuclear Power Operations." This specifies that the annual dose equivalent should not exceed
25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other organ of
any member of the public as the result of exposures to planned discharges of radioactive materials,
radon and its daughters excepted, to the general environment from uranium fuel cycle operations and
radiation from these operations.

4.5.4 Radiological impacts to biota other than man

Depending on the pathway and radiation source, terrestrial and aquatic biota will receive doses
approxm:.tely the same or somewhat higher than those man will receive. Although guidelines have not
been esta.lished for acceptable limits for radiation exposure to species other than man, it is gen-
erally ar;reed that the limits established for humans are also conservative for other species.
Experienue has shown that it is the maintenance of population stability that 4, crucial to the sur-
vival of a species, and species in most ecosystems suffer rather high mortality rates from natural
causes. Although the existence of extremely radiosensitive biota is possible and although increased
radiosensitivity in organisms may result from environmental interactions with other stres;es (e g.,
heat, biocides, etc.), no biota heve yet been discovered that show a sensitivity (in terms of increased
morbidity or mortality) to radiation exposures as low as those expected in the area surrounding the
Summer station. Futhermore, at all the nuclear plants for which an analysis of radiation exposure
to biota other than man has been made, there have been no cases of exposures that can be considered
significant in terms of harm to the species or that approach the exposure limits to members of the
public permitted by 10 CFR Part 20.-1 Because the BEIR Report 3a concluded that the evidence to date
indicates that no other living organisms are very much more radicsensitive than man, no mea-,urable
radiological impact on populations of bfta is expected as a result of the routine operation of this
plant.

4.5.5 Risks due to radiation exposure from normal operations

The individual doses associated with exposures will be controlled such that the limits set fort,, in
10 CFR Part 20 for exposure of workers and the general public are not exceeded. In addition, the
licensee's operating license will contain Technical Specifications to maintain radioactid# etolue~nt
to values as low as reasonable-achievable (ALARA) in order that the dose design objectives of 10 CFR
Part 50 Appendix I, can be met for the general public. The limits in 10 CFR Part,20 .tln the annual
dose design objectives in 10 CFR Part 50 Appendix I are intended to assure that the rikk ta Iny
exposed individual is extremely small. The risk estimates are derived from the recommtndatin,, of
the National Academy of Sciences Biological Effects of Ionizing Radiation Committee (BIUR ") Ind
GESMO."1 2  The following estimates of the risks to workers and the general public .Ire basd on
conservative assumptions (i.e., the estimates are probably higher than the ictual numtve) !hr.
following risk estimators were used to estimate potential heitth effects: about I400 potent it!
deaths from cancer per million person-rem anJ about 260 potenti•i cases of all forms of qenetic
dis .lers per million person-rem. The c.incer fatality risk estilates, are has.ed on the "itr,oltite
risk" nodel described in BURI I. Higher estimatps can he dev!ped by use of tie 'rplitivý ritk"
model along with the assumption that risk prevWils for le duiratnoo life. This -ou!,l r

risk vaIues up to about f oir t imes greater t nin those us6'1 in Th;s report The NRC s? if f
this as a re3sorable uoper 1 i 't to th! rinq, of .+.jr ;nc( rta-t, The !ow.r I mit )f

woul ! be zero. Tt• . ...r;e .-t ý.rcr '.I . - .. e -. , p '' ,,, * *. , " .

no fa a c.'cs,,+, -. :. 1- be i.d'-:%" 'ni¾.-` t.. 2 'n'm * '+• ,,ranr.'-'.-. ":,t.rtt *+. j 'Y ",, ,
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p It should be noted that the preceeding values for risk estim4tars are consistent with the
recommendations of a number of recognized radiation nrotection organizations, such as the
International Comission ot% Radiological Protection (ICRP), the National Council on Radiation
Protection and Measurement (NCRP), the National Academy of Sifences BEER III Report, and the United
Nations Scientific Committee on th-e Effects of Atomic Radiation (UNSCEAR).?.-i

,. 4;5..l Occupational exposure i

This section contains estimates of the risk of occupational radiation exposure for three categories:
(1) the non-radiologfcal and radiological occupational risk experienced by the average power plant
worker; (2) the risk of potential fatal radiation-Induced cancers in the exposed workforce popula-
tioto;. and (3) the risk of potential radiation-induced genetic disorders in all future generations
of the exposqd workforce population.

Risk to workers

The average annual dose per nuclear plant worker at operating INis (about 0.8 rem) has been well
within the limits of 10 CPR Part 20. However. for comparative purposes, the NRC staff-has estimated
the risk experienced by nuclear power plant workers. The nuclear plant workers' risk is equal to
the sun of the radiation-related risk and the nonradiation-related risk. lho occ;pational risk
associated with the industry-wide average radiation duseý is about 11 p,)tential rrp.ature deaths/tOs
persons per year bf exposure at 0.8 rem/yr due to cancer.* The n&,rher of potential nonfatal cancers
would be approximately 1.5 to 2 times the number of potential fatal cancers.'s The nonradiation
job-related mortality Incidence of nuclear plant workers is expected to be no qreater than the
job-related mortality incidence for similar types of work. The average nonridiation job-related
risk for 7 U.S. electrical utilities over the period 191C'-I919 is about 12 actual premature
deaths/lOs person-years.' 7 Adding the nonradiation job-relaterl risk to the potential radiation-
related risk the comparable risk to a nuclear power plant worker receiving the average annual dose
would be about 23 premature deaths per OW' person-years.

The risks of various occupations. includinq nuclear plant workers. are shown in Tfble 4. 14a. In

terms of job-related fatalities, the occupational risk. to a nuclear power pl.3nt worker (i e., about
23 premature deaths/IDs person-years) is higher than the average private ý.-ctor risk (i.e., ID prematsire
deaths/10 person-years). However, the risk to nuclear plant workers is lower than the risk for a
number of other groups. It should be pointed out that the potential mortality incidence rates due
to radiation exposure that account far about hMaf of the fatalities for the nuclear power plant,
workers that are listed in Table 4 14a 4re conservative estimatev (i.e .. the actual risk may be muc.h

less than the estimae, whereas. the mortality incidences for other qroups ars. based on known
instances of actual job-retated fatalities.

Based on the above coraparisons. the staff conchudes that the oCcur..t1,ial riik to nu !e4r plint
workers from operation of the 3.er.r Su uCawr to titin i i'. iompiarable to) t!e ri,,k, as,,ociate, wtt.h
other occupations.

Risk to workforce p.o9uldtldn

fhe risk cf potential fital cancer', ir, thV CeAPi-1-..j workftirce 00p014ti'i'. it'd the risk of p•tent'ii

genetic disorders in a i ft.,r.! i;enfraunns of the pepi)so wurkli;rce opfulitt :n is e#t'matedi as

follows. Nultipl,,ittO tr.e : itnt -ormpr •si .'lt (0 e , IW )i r pOron-rem) by tho risk
estimators, the NRC At.11 -s,.tt..; that .I 2 clftr! fri!tn, M.Yl) oCrCur ir the e.posed populttion iflit
0.3 genetic disorder,, may i -..j," 0i 'ýtu,'e .q-,irittou, ot th.i eiposed popvl•tion. !hp v4l,,e 'of
0.2 cancer deaths me-vv., tlhat th.. proitb i;ty 'If One L,:ncr lpatn o•v.?r the liitetimv 'of the eotire work-
force due to one year rf ulperatipr. at the ,.wwveet nucloar st,ation is about 2 chances in l0. The ntm-
ber of potential non-fatai wiicer5 i du to b a.tout 1.5 to 2 time'% th- nuimbor of peitentiail fatal can-
cers. The value of 0.I genetic di',order: .feans tht.i th0 prbbitiility )I I jenetic disorder in all
future generations J.e to esxisurp tu r'-,Ji~tion diirirtq one Pear of ,ipertteo:ns it the ',mmer ,tuc!ear
station is abto", ctr.ntc-, iN 1, (he.,- e t.l.'iApaotr, wil: fij)t top 1De -.',Jr able- " Ifin 'hlre•I~ .)vpr the'
lifetim, of tne eni.iro- wnrb force:.

4 5.5 7 [!kOl:il,• _o the- ýLef_ r.i I 1.

the doses j-soiOCate,. with ebowiurie if1 tiii- dLI..'.4 )L!) 1c !1':,Mf .. IJi~, ' ee',fo ,rel
operations 4t thte , Sammor hi.c r li tie14tiri - i t . ,tittu! Ied .-. 45 intt t.o .'i.*-e',1 !.he 'fmitS ,"t 'nrt.h
in 10 CFR Part 2U In irlditwn•,14 the ;*n.o ,a- " , 'iiee" -terue', 1 tti' ,fchi(:,.t )p..c "

tion% to maintain radelracti:)P *ff he to uK;.'. Iii C ',;;w5 r-*tt, on'e, i." roriitnq to the'
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Table 4.14a Incidence of job-related fatalities

Mortality incidence rates
Occupational group (premature deaths/105 person-years)

Underground melal minersa 1275

Uranium miners 422

Smelter workersa 194

Miningc 61

Agriculture, forestry, anm ,fisheriesc .35

Contract constructionc 33

Transportation and public utilities 21

Nuclear plant workerb 23

Manufacturingc 7

Wholesale and retail tradec 6

Finance, insurance, and real estatec 3

Servicesc

"•wJ Total private sectorc 10

a"The President's Report on Occupational Safety and Health," May I1V2.1'
bThe fatality incidence rate for nuclear plant workers is based on an

annual exposure of 0.8 rem to the average worker, and the nonradiat ion-
related fatalities for 7 large U.S. electrical utilities over the period,
1970-1979.71 About half of the estimated mortality incidence rate for
nuclear plant workers is potential, rather than actual, premature dse-,.l"
that might be caused by radiation exposure.

C"Occupational Injuries and Illness in the United States I)y [rJustry, I,./I

Bureo-u of Labor Statistics. Bulletin 1981, 1978.7'.)
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annual dose design objectives in 10 CFR Part 50 Appeidix 1. The following estimates of the risks to
the general public are based on conservative assumptions. For example, the BEIR IIl Comittee has
stated:

"It is by no means clear whether dose rates of gawa or x radiation of about 100 mrads/yr
are in any way detrimental to exposed people; any somatic effects would be masked.by.
environmental or other factors that produce the same types of health effects as does
ionizing radiation. It is unlikely that carcinogenic effects of low-LET radiation admi-
nistered at this does rate will be demonstrated in the foreseeable future.7 5

The estimated annual doses associated with exposure of the general population to radioactive
effluents from normal operations of the Summer nuclear station are far below the dose rate of
100 srads/yr referred to by the Beir I1, Committee.

Risk to individuals

Multiplying the risk estimators in the preceding section by the 10 CFR 50 Appendix I annual dose
design objectives, the risk of potential premature death from cancer to the maximum individual frol
exposure to radioactive effluents from one year of reactor operations is less than one chance in a
million (i.e., about 7 x 10-7 for exposure to gaseous effljents and atout 4 x 10-7 for exposure to
liquid effluents) over the average lifetime.' The risk of potential preeature death from cancer to
the average individual within 50 miles of the reactor from exposure to radioactive effluents from
the reactor is less than 1 percent of the risk fo the maximum individual. The risk of potential
non-fatal cancers is approximately 1.5 to 2 times the risk of death from potential fatal cancers.

For comparative purposes, the NRC staff has estimates the risk of potential premature death from
cancer to the general public from exposure .o other sources of radiation in the United States (see
Table 4.14b). These risks have been estimated using the same conservative assumptions that were
used in estimating risks to workers and the general public from exposure to radiation from nuclear
power plants. The risk to the maximum individual from exposure togaseous or liquid radioactive
effluents from one year of reactor operations is much less than the risk from exposure to any of the
major sources of radiation (e.g., smoking, medical exposure and natural background radiation) and
within the same range as the risk from exposure to many of the other common sources of radiation
(e.g., airline travel, natural g3s heatsq, and television viewing). Since the risk from exposure
to gaseous or liquid radioactive efflu,' from nuclear power plants is so low comoared with many
other types of risk (radiation-related itherwise), and since the radiation-related risks are
based on conservative assumotions, the %AC staff considers the risk to real individuals from expo-
sure to radioactive effluents from normal operations at the Summer nuclear station to be
insignificant.

Risk to U.S. population

Hultiolying the annual U.S. general public population dose from exposure to radioactive e~fluents
and transportation of -fuel and waste from the operation cf the Suammer nuclear staticn (i e. . about
36 person-rem), by-the preceding risk estimators, the NRC staff estimates that there may occur0.O05
cancer deaths in the exposed population, and 0.01 genetic disorders in all future generation of the
exposed population. The number of potential non-fatal cancers would De approximately 1.5 to 2 times
the number of potential cancer deaths. The probability of one cancer death over the lifetimes of
the U.S. general public due to exposure to radioactive effluents and transportation of fuel and
waste from normal annual operation to the Summer nuclear station is less than I chance in i00. The
probabilit) of one genetic disorder in future generations of the U.S. general public due to exposure
to radioactive effluents and transportation fuel and waste from normal annual oper.tion of the
Summer nuclear station is about I chance in 100. For comparitive purposes, the NRC staff has esti-
mated the risk of poential premature death from cancer to the general public from exn,)ure to
natural background radiation. Multiplying the U.S. population dose from one year's ewposure to
background radiation by the preceding risk estimators, the NRC staff estima.tes toat ýherp May occur
about 3600 cancer deaths in the exposed population and about 7000 genetic d-ori,-, ir' the future
generations of the U.S. population due to exposure to background radiation. Tre risks t,) the qen-
eral population from exposure to radioactive effluents and transportation of fuel i ,n;.e.1 from
each year of operation of the Summer nuc ear station are a very small fraction (!!e s, t*' ,
oercent) of the risks to the U.S population from each year of esposire to natr-il btcrdr,,;r,!
radiation.

Another way to put the risk to thE qenera, public from exposure to radioactive efi,,t,, .• trans-

portation of fuel and waste from the annual operation of the Summe- nucleir stat ion i. •eri*.ct~vP
3 The -,-.k •F-tetial premdtJre d eath from cancer to the max0irm,,M.-,idu4l fri;m i.:.)-,re to rid•,-

iodines and oarti-ulates would oe H the sare ran(le aS the rik frim of5;'e t. . tyos of
Iff ~ent;
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Table 4.14b Approximate ranking of risks from various sources

of radiation exposure in the United States
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Table 4•.14b (continued)

Ixposed
group

Part of body
exposed

Average annual
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ýource of exposure

Matry types of
luno-ous wristwatches

Natural gas cooking

television receivers

Commerc ia i nuclear
p'oer pli alts

Liquid and gaseous
et tiuent5

Users

Users

Gonaddl dose-
equivalent

bronchial epithel ium

3 0.4

0.2

0.1

0.0004

Viewing population

Population within
50 miles

Gonads %0.8

Total body %0.003

Average annual doses for all sources except commercial nuclear power plants were taken from either.JIR II17 or NCRP." 0  The average annual dose to the maximum individual from effluents from commercialnuclear power plants is the 10 CFR 50 Appendix I total-budy dose design objectives. While other bodyorgan! may receive slightly higher doses (e.g., the thyroid dose is limited to 15 irem/yr from radio-iodines and particulates), the risk from the dose to other body organs will not significantly affectthe approximate ranking. The average annual dose to the average individual within 50 miles of aciunitnrcidl nuclear power plant is derived from Table 4.9.SRisk was calculated by multiplying the average annual dose (in rem) by risk estimates of 135, and 22.2potential cancer deaths per million person-rem for total body and lung exposures, respectively. Thetutal body risk estimator was used to approximate the risk from the dose-to the bone marrow frommedical exposure. The risk of potential non-fatal cancers would be about 1.5 to 2 tim. . the riskot potential cancer tjtalities.
Ilypothetical maximum at highly localizedpoints.
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is to compare the preceding risks (i.e.. 0.005 potential cancer deaths and 0.07 potential genetic
disorders) with the risk to the year 2000 population using the current incidents of actual cancer

4 fatalities and actual genetic disorders.

PMultiplying the estimated U.S. population for the year 2000 (i.e., % 260 million persons) by the
... current incidence of actual cancer fatalities (i.e., .201) and the current incidence of actual

gene(i•dticdiseases. (ie., , 6%), then about 52 million cancer deaths and about 16 million genetic
ý-.abnormalities are expected. 7 1' 81 The risk to the general public from exposure to radioactive

effluents and transportation of fuel and wastes from the annual operation of the Summer nuclear
station are very small fractions (less than 1 part in a billion) of the estimated incidence of
cancer fatalities and genetic abnormalities in the year 2000 population.

On the basis of the preceding comparisons (i.e., comparing the risk from exposure to radioactive
effluents and transportation of fuel and waste from the annual operation of the Summer nucle'r
station with the risk from exposure to other sources of radiation, and the risk from the estimated
incidence of cancer fatalities and genetic abnormalities in the year 2000 population), the NRC staff
concludes that the risk to the public health and safety from exposure to radioactive effluents and
the transportation of fuel and wastes from normaloperation of the Suwmer nuclear station will nnt
be significant.

.4.6 SOCIOECONOMIC IMPACTS

4.6.1 Social impacts of construction labor force

Construction of the Sumer station began in April 1973 with approximately 500 workers. A year
later, the construction work force numbered over 1000, and by the end of 1975 the figure had climbed
to roughly 1500. A rapid increase in construction activity occurred in 1976; slightly over 3000
workers were cn the job by November of that year. The size of the work force dropped markedly in
January 1977 and remained between 2240 and 2455 the entire year. The number of workers is expected
to be fairly constant through 1978 as well, ranging between 2200 and 2400. In 1979, construction
activity should decline steadily from 2200 workers at the start of the year to only 1650 at the end.
The construction activity will continue to decline throughout 1980 until commercial.operation
commences.

At the same time that the Summer station was under construction, the applicant was also engaged in
building the Fairfield Pumped Storage Hydrostation about 1 mile away. Although an assessment of
that project's impacts is beyond the scope of this study, the staff notes that peak construction
activity was reached there around the same time the Summer work force was at its highest. By addinq
the roughly 1500 Fairfield workers employed at that time to the 3000 working at Sumner. a peak con-
struction work force of 4500 is obtained for the two projects combired.3

In mid-November 1976, when construction was at its peak, approximately 2400 of the 3000 workers on
the Summer project were craftsmen employed by the primary contractor, the Daniel Construction
Company of Greenville, South Carolina. The remainder were salaried and office workers and tradesmen
employed by the various subcontractors engaged in the project.3 7 Of the 2400 Daniel Company crafts-
men, a survey conducted by the Daniel personnel department shows that over 1900 of them. or nearly
80, lived within 80 km (50 miles) of the construction site. Table 4.15 shows that nearly 5ctm of
this "local" group lideu in Lexington and Richland counties, which together comprise the Columbia
Standard Metropolitan Statistical Area (SMSA), and over 70*l resided in the Central Midlands region.
consisting of the SMSA plus Fairfield and Newberry counties.. The rest of the local workers were
spread among nine neighboring counties. Of those workers living outside the 80-km (50-mile) radius,
many probably lived in the Greenville. South Carolina. and Augusta, Georgia. areas (OL-ER. p. 4 1-9)

in addition to those engaged directiy in the construction of the Summer facility, there ire workers
whose jobs h.3ve been created "indirectli.' by the project. These peop!e provide the goods and ser-
vices required in the course of building the facility as well as those demanded bythe constructon
work force. According to the U.S. Department of Housing and Urban Development, between 1 3 anti 0 '1
indirect jobs are created by each construction job.-" For the Summer project this raDveseots
between 690 and 2010 additional workers for the years 1976 through mid-1918, when the ip-ige rjn-
struction work force was about 23W0 Because the plant site is so close to tie Co:jmb'a ),MSA. notp
there is a high!/ developed service sector.the number of new indirect jcbt cs'tt'dh .:j-
struction has Drobaby! been in the low Pni of the range

To assess the social irroacts of construction. it is not erouqh ti know how many liref t riod, ;•dýlr.t

-,% jobs ire created by 'he project' the nriiJber of these jobs fi led by in-moiers. wr.•-f'o i 4i•,
services indj f i'.Ii'tes, must also e 3a-r.er I;pned A-ssming tnat those Iirp,.t emp.j;..-', -
!n tie 7 Ompany ý,jr:.,y nida-, i' -eslnr , ri~s, 'o tth;',,er? re-,m.! 4 i"q *. it
worker', P'e r.,jh*! the same. tre . ,it t , , , , ,*4'" .- ' *1'' 1

;n, >'E. '.. . '' . '.
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grew by o~lv 100 from 1970 to 1976, so it is obvious that plant-related in-miqration was limited
there. In 4ewberry County, the population grew by slightly less than 2000 in those same years. an
increase of 6.6%. Only half of this growth was from in-migration, 39 and even if this were entirely
plant related, it would still represent a small portion of the base population. The'remainder of
construction-related personnel in the Cent i1 Midlands lived in the Columbia SMSA, where the popula-
tion is approximately 375,000 and growth i the years 1970 to 1976 was over 50,000.39 Compared to.--,

:.these figures- plant-induced in-migration would have been relatively small even if all construction- '
related workers in the S1SA were in-movers, a condition that the staff considers highly unlikely.

Because the number of workers moving into the Central Midlands counties has been small relative to
existing population, the staff feels that the accompanying social pressures have also been small.
According to the county administrators of rural Fairfield and Newberry counties,' plant construction.
has had minimal effects on the demand for housing ard public services there.'40 ,41 In Lexington and
Richland counti-es, any increased demand for services caused by construction of the Summer facility
is a small part of the total brought about by continuing growth in the region.

Because plant construction has i -t brought substantial growth to the Central Midlands, any out-
migration of construction workers that may occur after completion of the plant is l'Wely to'have
little impact o0 the area.
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Between 1970 and 1976, retail trade in Fairfield County more than doubled (Sect. 2.2.3) despite
Sthe fact that population increased by less than 1%. The staff feels that construction of the

Summer station is partly responsible for this trend; money spent by workers in the vicinity of
the plant has had the effect of stimulating the local economy. In the rest of the Central
Midlands. increases in retail sales have been substantial but the Summer project has played a
farl-iesser role-.n this regionwide growth.

_,.In the same per 4 od, per capita income in the Central Midlands has increased substantially.
Well-paying jobs associated with the Summer facility have contributed to this trend, but these
Jobs comprise such a small portion of total region employment that. Summer's influence has
probably been relatively minor. On the other hand, in Fairfield County, where population is low

:-..and wages have long been the lowest in the region, the creation of a substantial number of new,
high-paying construction Jobs has had a more pronounced effect, as .evidenced by the fact that
average income climbed more here than in the other Central Midlands counties (Sect. 2.2.3).

.Oespite the new jobs created by the Summer project, unemployment has still risen in the Central
Midlands region in the five years since construction began (Sect. 2.2.3). Without this A•ctivity,
however, the increase would have been even greater.

According to the applicant, traffic congestion has been very pronounced in the vicinity of the
construction site at the beginning and end of the day shift. This increase in road use has
resulted in inconvenience to local residents and in accelerated road wear (OL-ER, Sect. 4.1.4).

.Finally, there has been an increase in the incidence of certain crimes in the vicinity of the
site during tha construction period. Between 1974 and 1977, breaking and entering. l4rceny.
and motor vehicle theft all increased in Fairfield County at a much greater rate than in the
state as a whole. 42  The staff believes that the jump in these crimes is partly a result of
the increased presence of people and money in the area as a result of plant Construction. In
all these categories, however, the number nf crime.s in Fairfield County is still below the
State average.

4.6.2 Social impacts of operating labor force

During the operation period. expected to begin around inid-198O, tý.,e 3ppvic1nt plan', to employ
213 people at the site. Table 4.16 shows that slightly mnore tndn .ýnt.-tnird of thesik will be
involved in mAintenance. over one-fourth will be adm nistr.itivt poe'' including security
personnel, almost one-fifth will be involved in technicil su~port. a"i inother one-!ifth .ill
be responsible for actual operations.

Table 4.15. OP-.tiltg tcetonn•l otr 1%.'--mernte ilhn
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According to economic base theory, basic activities such as manufacturing drive the local
economy by bringing in money from outside the immediate area, which in turn criates jobs in the
nonbasic, service-oriented sector. Data compiled at the Argonne National Laboratory indicate
that each new basic Job in Fairfield County results in 0.7 nonbasic jobs.4' Because the pro-
duction:of electricity is considered a basic activity, the 213 operations jobs at the Sumer
station should create an additional 149 jobs in the nonbasic sector.. These jobs are not created
immediately but develop over time in response to changes In basic employment. Counting both
direct and indirect employment associated with the Summer project, 362 new jobs will be created
during the operations period. In Fairfield County, there will be an average of 1.8 nonworking
dependents for each worker.4 3 Applying this ratio to plant-induct:1- employment, a total popula-
tion of 1013 is reached (Table 4.17).

As discussed in Sect. 4.6.1, the majority of construction workers on the Summer project lived in
the Central Midlands region, and the greatest share of these were in the Columbia SMSA. This
clustering of employees in the Central Midlands i-. expected to continue in the operations period
and, in fact, is likely to become even more pronL.nced as permanent workers choose to limit
commuting time by living closer to their place of employment. Within the region. Fairfield and
Newberry counties ma) receive a higher proportion of plant-induced population than in the past
because of their closer proximity to the site, although the Columbia SMSA is sure to retain its
attractiveness for many.

It is unclear what portion of those operations period workers residing in the Central Midlands
will be in-movers. Table 4.18 shows the magnitude of projected plant-induced population rela-
tive to existing population levels in the four Central Midlands counties and their mjor cities.
If the entire 1013 people associated with this project were in-movers r'ettling in Richland
County, they would represent less than 0.5% of the existing population there. In Lexington
C ounty, such an in-migration would increase population by less than 1%. Population increases of
3.2 and 5%, respectively, would be associated with an influx of 1013 new residents in Newberry
and Fairfield counties. In the municipality of Newberry. absorbing all plant-induced growth

-• would increase current population by 11.3%, whereas in Winnsboro this number of new residents
would mean a jump of 31.1%.

The above figures indicate that even for the smaller counties in the region. abc.!rbing total
plant-induced growth would bring only moderate growth. On the local level. impacts could be
such more substantial if ail operations-period workers were in-movers and all settled in a
single municipality. Neither of these conditions should occur, and growth within any single
jurisdiction should be moderate compared to existing population levels.

According to the county administrators of rural Fairfield 4
' tnd Newberry Countiest'' opration

of the Summer station is not expected to bring sufficient pop(ulation growth to strain existing
public service delivery systems, a judgement with which the staff concurs. In both counties,
telephone service and electricity Are available throughout, and water is provided through both
publicly and privately operated systems in those area% where population is most concentrated.

rsebl 4 17 Ope.at•tc•ns afnd employmnent and asociatd popullatmn
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Sewer facilities are more limited; they are provided by those Individual sun!-ipalities with the
highest populations. Both counties also provide public education through their school districts.
plus fire protection and recreation facilities. 4" Improvewnts in many of the systems discussed
above are currently planned to handle aJditional growth anticipated between now and the turn of
tlh2 century. 43

in Lexington and Richland counties, the arma covered by water and sewer systems is much larger
than in the two rural counties just discussed. There are a number of municipal and private
water systems serving residents here, although certain rapidly growing portions of Lexington
County currently have no service. Sewage treatment is also provided in the most densely popu-
lated parts of both counties but is not as widely available as Is water service. As in the
other Central Midlands counties, public education, recreation, and fire protection are provided.
as is telephone and electric service.4" Public service improvements are planned to .tandle the
growth that is expected to continue in the SPSA,41 the vast majority of which is due to forces
other than the Siuer station.

Over the past decade, tne construction industry has been active in the Central Midlands region.
Although the majority of new residential units erected have been in the Columbia area.>•' Newberry
and Fairfield counties each averaged about 100 new units anu ally between 1970 and 1976, exclud-
ing mobile.' 0 , 45 The building industry capability and the supply of available land art, such
that sufficient units can be made available for the plant-inducsd population influx in the
region.

4.6.3 Economic impacts

The 362 jobs created directly and indirectly by Sumer operations represent O.2i of all P,-n-
agricultural wage and salary employment in the Central hidlands (Sect. 2.2.3). from wlvirzf most
of the workers involved will be drawn. Because of the sall contribution to total eaoloyment.
the Suer facility will have little Influence on the nature of the regional economic base or
the rate of unemployment. Overall, regional income will increase slightly because the wages
to be paid at the nuclear plant are substantially higher than the Central Midlands average
(OL-ER. Responses to Questions, Sect. 8.0, No. 1).

TaiA& 4.1&L P'aint-edu4ed OnpulstiO titlatmg to i.iiS*ting pop4ufatio
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The Summer statior, will generate substantial tax revenues at sev-r.4l dirferent levels. Th.
Federal go';arnment is expected to collect about $10 million annudlly in corporate income tax
(OL-ER, p. 8.1-16'. 7he State of South Carolina will receive around $4 mii ion a year ,o.m the
State corporate ,ncome tax, franchise fee. gross receipts tax elnctric power generation tax,
and levy in s-.pport of the public s..rvice commis.ion. In.addition to this,.the SCPSA will
return- to the"state roughly $200,000 each year In surplus earnings from it.ý one-third ,hare of
the powet station'(O-ER, p. 8.1-i1).. Finally, those counties, in wnich the plant, sul .tlonsl
and transmission lines are located will collert property. tax on thE value of the land and fixed
asset5 involved.

Because Fairfield County houses the station, it will receive by far the larlest share of SCE&'s
property tax payments. Over 95% of these revenues will accrue to Faisfield County where it
will be divided between the county's various funds and the school district. In 1981, the first
year taxes are expected tc ',i ;,jid on the plant, Fairfield Coauit, will receive $3,220,379,
whereas Richland, Aiken. '..,'a, Edgefield and Newberry c.ýuntl.2s will split another $126,123
between them. Because ..,q rviniofacturers in South Carolina are exempt from general county
government taxes durin... :.hei!" first five yea.s of oj;eration, SCE&G's tax p.iyments will jump
substaltlally in 1986 ?hf..n y4.•-ieral county to.,es are added to the .ichool ta~es the company will.
have already been payintj u.: The value of the planL. Transmission lines .id substations are not
considered manufacturing enterprises and therefo-e will have been taxed fully all along.
Falrf;eld County will get $4.545,?Sl in 1)86, whereas the other counties' share will have
fallen to $l11.949 because of deprciation of transmission lines and substAtions."

In 1979, the first year the Fairt eld pumped stor.!4e facility will be taxed. $1,832,OO01 will be.
paid to Fqirfiel-d County; in 1984, when the five-yez," exemption on general county taxes has
passed. Fairfield County will receive $2.974.000. 'n 1986. the amount will be $2.883,000. a
slight decline because of plant depreciation." Adding to this the %.545,Zo; "aid by the
Summer facility in 1986, a figure of $7,428,261 is reached, represPrting the total ,;vrty tax
revenues paid to Fairfield County by SCE&V In this peak year.

As mention~ed earlier, the SCPSf.. is to own one- •+"rd of the crmmer station. Because it is a
State agency, SCPSA is exempt from property tax.-,• hut 1t iwill make in-lieu-of-tLa payments to
those counties where the plant, substation, ar ransmission lines a,. located . l"ess. payments
will De insignificant compared to SCI-&G's taxes; the pavmentc, are equivalent to the ti•es
levied on the properties in question before their acquisition '), SCPSA. Because of this, the
tax revenues, received by those counties with SCP'A tra.ismission lines and substatin',, will not.
change from the preoperations level, anri the ooportunity for futue improvements. anid lrqer
revenues, will be lost. Finally, Fairfield County wi!l recrive aptroximitely $25,0tU annually
from the State becauce of the plant's location here and the surplus revenues it is -,tpec(ted to
genera' (OL-ER. np. 8.1-12 and 8.1-11)

The above discussion p.'Knt- : 't thait. earl', a'' the i:ropert' ta.es paid on ,i.i, project will qo
to Fairfield County. As lable 4 1') s;hows, thi $ 4 .S million to tie p-Aid onl ths' nt...ar sl..aion by

TabWd 4.19. P-olecied plant snduc .d ',,v ufU,• a ,,,I n .,-r'enq tvenuii ,n 5a1,f',r• (..auntv
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* ..SCE&G in 1986 is more than three times the total tax revenues received by that county in 1976
and over one-half the total revenues received from all sources. The 1986 property taxes on the

" i . nuclearplant and pumped storage facility combined comes to over five times Fairfield County's
;1976 tax revenues and is nearly equal to total revenues from all sources for that year.

Clearly, the property taxes anticipated by Fairfield County as a result of the Sumer project
• aret very. substantial compared to current revenues. According to the county administrator, the

loc.al egislature is'considering improving public sertltces and also decreasing takes. Service
.;.imorovements.awould focus on upgraditr the existing education system as well as expanding water
and sewagefacilities; Decreasing the millage would offer tax relief to the residents a~id
businesses/of Fairfield County and might also stimulate industrial and residential growth.
Iw '-imporoved services and decreased taxes will probably be offered, but the exact combinationis:, cuirentlyi uncertain.4 0 .

Ame•ntioned above,' lowering taxes and/or improving public services in Fairfie!d County may act
'as a stimulus- for individuals and businesses to relocate t-tre Growth cannot be predicted
accurately,. but plant-induced tax revenues are. likely to provide 'a push in that direction. With
:the completion of Interstate 7I In 1982. providing improved access from eastern.Fairfie'd County
to Columbia, this area may become even more attractive for residential and commercial uses. At
thiat-time, a favorable tax/public service situation could encourage more growth than may have
otherwise occurred.

4.6.4 Recreational* impact

Recreational opportunities will be provided in conjunction with the Sumer project by the crea-
tion of a 120-ha (300-acre) subimpoundment on the northern end of Monticello Reservoir. This
area will be distinct from the main body of the reservoir and will be managed by SCE&G as a
fishing lake for public access. Swimming and picnic areas will be provided, as will be a boat-
launching ramp for nonomtorized craft.' 7 Other SCE&G recreation fac'lities will include a
wildlife sanctuary, diked waterfowl hab~tats, and possibly a camping area. Because of its

* fluctuating water levels, the utility of the main body of the reservoir for recreation is un-
clear, but its future use for this purpose is still a possibility (OL-ER, Responses to Questions,
Sect. 5 1, N.os. 6 and 7).

... Because South Carolina has a large supply of lakes and rivers for water-b. .ed recreation, it is
unlikely that the SCE&G facilities will draw substantial numbers of visitors from outside the
immediate area. The 21,000-ha (52,000-acre) Lake Murray, in Lexington andNewberry couities. is
in close proximity to the SCE&G site, as is the sizable Wateree Lake on the eastern border of
Fairfield County. Still, the 120-ha (300-acre) fishing lake is expected to be well used by
local residents and may become more attractive to those outside the immediate area as other more
popular recreation sites become increasingly crowded in the f.ture. 4 1

4.6.5 Impart on historic and archaeological sites

The applicant has provided a discussion of the documented historic and archaeological sites
within 15 km (9.3 miles) uf the Summer station and of the historic sites within 2 km (1.2 miles)
of the associated transmission lines (OL-ER, Sect. 2.6 and Appendix 2E). The information was
derived from the National Ragister of Historic Places" and from the Centra' Midlands historic
preservation survey. 5 0 The applicant found that six of the identified historic and archaeo-

" : logical sites within 15 km of the Summer station and one within 2 km of a transmission line
were listed in the National Register of Historic Places as of August 8, 78 (OL-ER. p. 2.6-1
and Fig. 2.6-1). The staff has surveyed the National Register of Histori. Places through
December 5, 1978, and concurs with the apolicant's compilation.

The applicant states that the Summer station can be seen from three oi the h storic sites:
Monticello Methodist Church, Davis-Robinson Plantation, and White Hall African Methodist
Episcopal Church. These sites are located near the eastern shoreline of Monticello Reservoir
(OL-ER, Fig. 2.6-I). The staff has viewed the Summer station from the highway nea: these sites
and concludes that the station will not adversely affeAt their historic character or the public's
use of these historic facilities.

The applicant had an archaeological survey performf * in the area affected by the Summer St.1tion
and also consulted with the South Carol!'- Department of Archives and History concerningh his-
toric sites. The responsinle State officers concluded that construction and operation of the
Summer station would not have an adverse affect ort archaeologicA! or historic sites listed in,
or likely to be eligible for, the National Register of Historic 'laceps (sep Appendices 0 and
E). The staff concurs in this assessment.
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91 4.6.6 Summary of socioeconomic impacts

The primary benefits that will result from the operation of the Summer station are the creation of a
small but stable number of high-paying jobs for area residents and the substantial increase in
Fairfield County's revenues expected as a result of SCE&G's property tax payments. This sudden
increase in local revenues will probably influence the county to cut tax rates and/or increase
services., actions which could serve as a stimulus to additional residential and commercial growth.

As stated earlier, the population growth expected as a result of the creation of about 200 new jobs
at the Summer plant and another 150 new service-oriented jobs in the region will be small compared
to existing population levels. Consequently, the existing housing market and service delivery
systems should not be strained as a result. If, however, changes in Fairfield County's public
services aod tax rates bring rapid, unplanned growth there in ensuing years, additional services may
be demanded i;! scattered areas throughout the county, and the existing quality of. life may decline
because of concticts between incompatible land uses. These consequences are not, however, inevitable..
Through advan!:: planning and such techniques as the enactment of zoning and mobile-home-park ordinances'
and the selective provision of public services in sectors earmarked for development, the local govern-.-
ments can assure orderly growth and many negative impacts can be averted.

It is the judgent of the staff that prospective socioeconomic benefits of the Summer station outweigh
the potentidl socioeconomic costs, especially because, with the proper local government actions, many
of those costs can be avoided.

4.7 THE URANIUM14 FUEL CYCLE

On March 14, 1977, the Commission presented in the Federal Register (42 FR 13803) an interim r•,e
regarding the environmental considerations of the uranium fuel cycle. The interim rule revises
Table S-3 of Paragraph (e) of 10 CFR Part 51.20. In a subsequent announcement on April 14, 1978 (43
FR 15613), the Commission further amended Table S-3 to delete the numerical entry for the estimate
of radon releases and to explain that the table does not cover health effects. The effectiveness of

'u•" the interim rule has been extended several times.

On July 27. 1979, the Comission approved a final rule setting out revised environmental - impact
values for the uranium fuel cycle to be used in environmental reports and environmental statements
for reactors (44 FR 45362).

The final rule reflect. tne latest information relative.'.a the reprocessing of spent fuel and to
radioactive waste management as discussed in NUREG-0116, Environmental Survey of the Reprocessing
and Waste Management Portions of the LWR Fuel Cycle,.' and NUREG-0216.sz which-presents staff
responses to comwinnts on "UREG-016. The rule alsn considers other environmental factors of the
uranium fuel cycle, including aspects of mining and milling, isotopic enrichment, fuel fabrication.
and manaqement of low- and high-level wastes. These are described in the AEC report WASH-1248,
Environmental Survey of the Uranium Fuel Cycle.53

Specific categories of natural resource use are included in Table S-3 of the final rule and are
reproduced here as Table 4.20*. These categories relate to land use, water consumption and thermal
effluents, radioactive releases, burial of transuranic and high- and low-level wastes, and radiation
doses from transportation and occupational exposures. The ýontributions in Table S-3 for reprocessing,
wase management, and transportation of wastes are maximized for either of the two fuel cycles
(uranium only and no recycle); that is, the cycle that results in the greater impact is used.

The following assessment of the environmental impacts of the fuel cycle as related to the operation
of the proposed project is based on the values given in Table S-3 and the staff's analysis of the
radiological impact from radon releases. For the sake of consistency, the analysis of fuel cycle
impacts has been cast in terms of a model lOOO-MWe light-water-cooled reactor (LWR) operating at an
annual capacity factor of 80%. In the following -eview and evaluation of the environmental impacts
of the fuel cycle, the staff's analysis and conclusions would not be altered if the analysis were to

* be based on the net electrical power output of the propo-. Vroject.:

rA narr-itive ewpltnaticn 'if Tible 'S-3 was pub!ished on March 4, I')JI in the Federal Register
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4.7.1 Land use

The total annual land requirement for the fuel cycle supporting a model IO00-MWe LWR is about 46 ha
(113 acres). Approximately 5 ha (13 acres) per year are permanently committed land, and 41 ha
(100 acres) per year are temporarily committed. (A "temporary" land commitment is a commitment for
the life of the specific' fuel cycle plant, e.g., mill, enrichment plant, or suc:eeding plants. On'',
abandonment or decommissioning, such land can be used for any purpose. "Permanent" commitments
represent land that may not be released for use after plant shutdown and/or decommissioning.) Of
the 41 ha (100 acres) per year of temporarily committed land, 32 ha (79 acres) are undisturbed and 9
ha (22 acres) are disturbed. Considering common classes of land use in the United States,* fuel
cycle land use requirements to support the model 000-MWe LWR do not represent a significant impact.":..

4.7.2 Water use

The principal water use requirement for the fuel cycle supporting a model lO00-1We LWR is that
required to remove waste heat from the power stations supplying electrical energy to the enrichment
step of this cycle. Of the total annual requirement of 43 x 106 M3 (11.4 x 109 gal), about 42 x 10e.
m3 are ,required for this purpose, assuming that these planti use once-through cooling. Other water
uses involve the discharge to air (e.g., evaporation losses in process cooling) of about 0.6 x 106
m3 (16 x 1OI.gal) per year and water discharged to the ground (e.g., mine drainage) of about 0.5 x
106 m3 per year.

On a thermal effluent basis, annual discharges from the nuclear fuel cycle are about 4% of the model
lO00-MWe LWR using once-through cooling. The consumptive water use of 0.6 x 106 m3 per year is about
Z2 of the model 1000-Me LWR using cooling towers. The maximum consumptive water use (assuming that
all plants supplying electrical energy to the nuclear fuel cycle used cooling towers) would be about
6% of the model lO00-MWe LWR using cooling towers. ,,nder this condition, thermal ef'iuents would be. negligible. The staff finds that these combinations of thermal oadings and water consumption are
acceptable relative to the water use and thermal discharges of the proposed project.

4.7 3 Fossil fuel consumption

Electrical energy and process heat are required during various phases of the fuel cycle process.
The electrical energy is usually produced by the combustion of fossil fuel at conventional power
plants. Electrical energy associated with the fuel cycle represents about 5% of the annual elec-
trical power production of the model lO00-MWe LWR. Process heat is primarily generated by the
combustion of natural gas. This gas consumption, if used to generate electricity, would be less
than 0.3% of the electrical output from the model plant. The-staff finds that the direct and
indirect consumptions of electrical energy for fuel cycle operations are small and acceptable

.relative to the net power production of the proposed project.

4.7.4 Chemical effluents

The quantities of chemical, gaseous, and particulate effluents with fuel cycle processes are given
in Table 4.20. The principal species are SO , NO . and particulates. Judging from data in a
Council on Environmental Quality reportS 4 tee stiff finds that these emissions constitute an
extremely small additional atmospheric loading in comparison with these emissions from the
stationary fuel-combustion and transportation sectors in the United States, that is, about O.02% of
the annual national releases for each of these species. The staff believes such small increases in
releases of these pollutants are acceptable.

Liquid chemical effluents produced in fuel cycle processes are related to fuel-enrichment.
-fabrication,* and -reprocessing operations and may be released to receivinq waters. These effluents
are usually present in dilute concentrations such that only small amounts of dilution water are

A coal-fired power plant of 1O00-MWe capacity using strip-mined co.il requiiries the disturbance of
about Rl ha (200 acres) per year for fuel alone.
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required to reach levels of concentration that are within established standards. Table 4.20 speci-
~~ fies the flow of dilution water required for specific constituents. Additionally, all liquid dis-

charges into the navigable waters of the United States from plants associated with the fuel cycle
operations will be subject to requirements and limitations set forth in the NPDES permit.

-.Tailings solutions and solids are generated during the milling process. These solutions and solids
iare not released in quantities sufficient to have a significant impact on the environment.

437.5 Radioactive effluents

:-Radioactive effluents estimated Zo be released to the environment from reprocessing and waste manage-
m..ent activities and certain other phases of the fuel cycle process are set forth in Table 4.20.
Using these data, the staff has calculated the 100-year involuntary environmental dose commitment*

:.. tOthe U.S. population. These calculations estimate that the overall involuntary total-body gaseous
....dose commitment to the U.S. population from the fuel cycle (excluding reactor releases and the dose

comitment due to radon-222) would be approximately 400 person-reins per year of operation of the
:model O00-MWe LWR. Based on Table 4.20 valoes, the additional involuntary total-body dose commit-
m-,..sent to the U.S. population from radioactive liquid effluenti due to all fuel cycle operations other

'than reactor operation would be approximately 100 person-rems per year of operation. Thus the esti-
mated involuntary 100-year environmental dose commitment to the U.S. population from radioactive
gaseous and liquid releases due to these porti3ns of the fuel cycle is approximately 500 man-rems

.. :(whole body) per year of operation of the model 1000-MWe LWR.

At this time Taole 4.20 does not address thle radiological impacts associated with radon-222
releases. Principal radon releases cccur during-mining and milling operations and as emissions from
mill taillugs. The stdff has determined that releases from.these operations for each year of opera-
tion of the model I000-MWe LWR are as given in Table 4.21.

The environmental dose commitment (EDC) is the integrated population dose for 100 years;

that is, it represents the sum of the annual population doses for a total of 100 years. rhe
population dose varies with time, and it is not practical to calculate this dose for every year.

Tatle 4.21. Radon releases lot each year of operation'

of the model 1000-MWe LWR
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The staff has calculated population dose commitments for these sources of radon-222 using the RABGAD
computer code described in Appendix A of Chap. IV. Sect. J, of NUREG-00Oi. The results of these
calculations for mining and milling activities prior to tailings stabilization are listed in Table
4. 22.

When added to the 500 person-rems total-body dose commitment for the balance of the fuel cycle, the
overall estimated total-body involuntary 100-year environmental dose commitment to the U.S. population
from the fuel cycle for the model lO00-;4We LWR is approximately 640 person-rems. Over this period
of time, this dose is equivalent to 0.01)002% of the nat.ral background dose of about 3 billion
person-rems to the U.S. population.*

The staff has considered the health effects associated with the releases of radon-222, including
both the short-term effects of mininv. milling, and active tailings and the potential long-term
effects from unreclalmed open-pit mines and stabilized tailings. The staff has assumed that after
completion of active mining underground mines will be sealed, returning releases of radon-22Z to
background levels. For purposes of providing an upper-bound impact assessment, the staff has
assumed that open-pit mines will be onreclaimed and has calculated that if all ore were produced
from open-pit mines, releases from them would be 110 Ci per year per reference reactor year (RRY).
Howev;?r, because the distribution of uranium ore reserves available by conventional mining methods
is 66.8% underground and 33.2% open pit.5 6 the staff has further assumed that uranium to fuel LWRs
will be produced by conventional mining methods in these proportions, This means that long-term
releases from unreclaimed open-pit mines wil, be 37 Ci (0.332 x Wi0) per year per RRY

Based on the above, the radon released from unreciaimed open-pit mines over 100- and 1000-year
periods would be about 3:00 Ci and 37,000 Ci per RRY respectively. The total dose commitments for a
100 to 1000-year period w,jld be as follows:

Population dose commitments (person-rem)
Time span (years) Releases (Ci) Total body Bone Lung (bronchial epithelium)

100 3.700 96 2.500 2.000
500 1.uO0 480 13.000 11,000

1.O00 37.000 960 25.000 20,000

The ibove dose comnmitments represent a wor-t-case situation in that no mitigating circumstances are
assumed ho)wever, state and Vederal laws currently require reclamation of strip and open-pit coal
mines, and it is very probable that similir rec:amation will be required for urinium open-pit mines.
If so. long-term rejoaieý from such mines should approalh hackAqrojuPi levPl5

Tabiq 4 22 E t~mnted 100-ve&r envi onmentai doin com lln mel

W.' Y-aq Of Q ( lshe Model 1000.MYV# -VR

:. ..

-. ..' • . .. .
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For long-term radon releases from stabilized tailings piles, the staff has assumed that these
tailings would emit, per RRY, I Ci per year for 100 years, iC Ci per year for the next 400 years and
100 Ci per year for periods beyond 500 years. With these assumptions, the cumulative radon-222
release from stabilized tailings p;les per RRY would be 100 Ci in 100 years, 4090 Ci in 500 years
and 53,800 Ci in 1000 years. 5 7 The total-body, bone, and bronchial epithelium dose commitments for
these periods are as follows:

Time span (years) Releases (Ci Population dose commitments (person-rem)
Total body Bone Lung (bronchial epithelium)

100 100 2.6 68 56
500 4,090 110 2,800 2,300

1,000 53,800 1,400 37,000 30.000

Using risk -stimators of 135, 6.9, and 22.2 caucer deaths per million man-rems for total-body, bone,
and lung exposires, respectively, are used, the estimated risk of cancer mortality resulting from
mining, milling, and active tailings emissions of radon-222 is about 0.11 cancer fatalities per RRY.
When the risk from radon-222 emissions f.-om stabilized tailings over a 100-year release period is
added, the estimated risk of cancer mortality over a 100-year period is unchanged. Similarly, a
risk of about 1.2 cancer fatalities is estimated over a 1000-year release period per RRY. When
potential radon releases from reclaimed and unreclaimed open-pit mines are included, the overall
risks of radon induced cancer fatalities per RRY range as follows: 0.11 to 0.19 fatalities for a
100-year period, 0.19 to 0.57 fatalities for a 500-year period, and 1.2 to 2.0 fatalities for a
1000-year period.

To illustrate: A single-model 1000-MWe LWR operating at an 80% capacity factor for 30 years would
be predicted to induce between 3.3 and. 5.7 cancer fatalities in 100 years, 5.7 and 17 in 500 years,
and 36 and 60 in 1000 years as a result of releases of radon-222.

These doses and predicted health effects have been compared with those expected from natural back-
ground emissions of radon-222. Calculated using data from the National Council on Radiation Pro-
tection (NCRP) 5s the average radon-222 concentration in air in the contiguous United States is about
150 pCi/m 3 , which the NCRP estimates will result in an annual dose to the bronchial epithelium of
450 millirems. For a stabilized future U.S. population of 300 million, this represents a total lung
dose commitment of 135 million person-rems per year. If the same risk estimator of 22.2 lunq cancer
fatalities per million person-lung-rems used to predict cancer fatalities for the model IO00-MWe LWR
is used, estimated lung cancer fatalities alone from background radon-222 in the air can be calcu-
lated to be about 3000 per year. or 300.000 to 3,000.000 lung cancer deaths over periods of 100 and
1000 years respectively.

In addition to the radon-related potential health effects frum the fuel cycle, other nuclides pro-
duced in the cycle, such as carbon-14, will contribute to population exposures. It is estimated
that 0.08 to 0.12 additional cancer deaths may occur per RRY (assuming that no cure or prevention of
cancer is ever developed) over the next 100 to 1000 years, respectively, from exposures to these
other nuclides.

The latter exposures can also be compared with those from naturally occurrinq terrestrial and
cosmic-ray 5ources. these average about 100 millirems. Therefore. for a stable future population
of 300 million persons, the whole-body dose commitment would be about 30 million person-rems per
year. or 3 billion person-rems and 30 billion person-rems for periods of 100 and 1000 years respec-
tively. these Jose commitments could produce about 400.000 and 4,000.000 cancer deaths during the
same time periods. From the above analysis, the staff concludes that both the dose commitments -ind
health effects of the uranium fuel cycle are insignificant when compared 'to dose con.' -nt- aod
potential health effects to the U.S. population resultinq from all natural backqrouuno urces.

4 7 6 Raw&oactive wastes

T~e ju'it'e• of buried rad;,)3rtivp wate mater,'i leow-level, hiqh-lee!&, -Ind trianur.nic wastes)
-r lat> V2~ar :,w- 1;e t- i--~;:na trld bur ia; f.tc I i tie- , -~' Cummission
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, Commission notes that high-level and transuranic wastes are to be buried at a Federal Repository andthat no release to the environment is associated with such disposal. NUREG-0116,st which provides
background and context fir the high-level and transuranic Table 4.20 values established by the
Commission, indicates that these high-level and transuranic wastes will be buried and will rqt be
released to the biosphere. No radiological environmental impact is anticipated from such disposal.,.,,,

4.7.7 Occupational dose

The annual occupational dose attributable to all phases of the fuel cycle for the model lO00-WMe LWR
is about 2C0 person-rems. The staff concludes that this occupational dose will not have a signifi-
cant environmental impact.

4.7.8 Transportation

The transportation dose to workers and the public is specified in Table 4.20. This dose is small
and not considered significant in comparison to the natural bazkground dose.

4.7.9 Fuel cycle

The staff's analysis of the uranium fuel cycle did not depend on the selected fuel cycle (no recycle
or uranium-only recycle), because the data provided in Table 4.20 include maximum recycle option
impact for each element of the fuel cycle, Thus the staff's conclusions as to acceptability of the
environmental impacts of the fuel cycle are not affected by the specific fuel cycle selected.

*4.8 AIR QUALITY IMPACTS

The only significant emission of waste gases will originate from auxiliary boiler operation during
startup and shutdown and from emergency diesel engine operation. Both operations will use No. 2
diesel fuel oil with a sulfur content of 0.5% by weight. The emissions from the auxiliary boiler
are well below applicable limits. The applicant's estimate of SO2 emission is 0.54 lb/bO Btu; the
Federal standard is 0.8 lb/10' Btu and the State standard 3.5 lb/lOs Btu. The Federal standards
apply only to units of 250 x 106 Btu/hr input or greater- State standards apply to all units (OL-ER.
p. 3.7-3). The staff concludes that the quality of the emissions and the limited use of these
facilities will result in a negligible impact on air quality.

4.9 DECOMMISSIONING

A license to operate a nuclear power plant is issued for a term not to exceed 40 years. beqinning
with the issuance of the construction permit."s At the end of the specified period, the operator of
a nuclear power plant must renew the license for another time period or must dismantle the facility
and dispose of its components. Before expiration of the operating license, if technical, economic.
or other factors are unfavorable to continued operation of the plant, the operator may elect to
apply for license termination and dismantling authority at that Lime."'• In addition, at tho time of
applying for a license to operate a nuclear power plant, the applicant must show that he possesses
"or has reasonable assurance of obtaining the funds necessary to cover the estimAted costs of
permanently shutting the facility down and maintaining it in a safe condition."• These activities.
termination of operation and plant dismantling, are generally referred to as "decommissioning."

The appli it is not required by NRC regulations to submit decommissic(ning plans at the time the
construct,on permit or operating license is obtained; consequently. no definite plan for the
decommissioning of the plant has been developed. At the erd of the plant's useful lifetime, the
applicant will prepare a proposed decommissioning plan for review by the Commission. The plan will
comply with NRC rules and regulations then in effect. At this time, Rejuilatory Guide I..86.
"Termination of Operating Licenses for Nuclear Reactors,'ý' provides quidaince on methods and pro-
cedures for the termination of operating licenses foi nuclear reactors,
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Ilthough no large-scale nuclear power plants have been decommissioned, experience in the decommis-
"'s"ioning of reactors is available. As of 1975, 5 licensed nuclear power plants, 4 demonstration

nuclear power plants, 6 licensed test reactors, 28 licensed research reactors, and 22 licensed cri-
tical facilities had been or were in the process of being decommissioned.1 3 The primary methods of
decommissioning consist of mothballing, entombment, dismantling, or a combination of these three
alternatives. The three primary methods are defined below in terms of the definitions provided in
Regulatory Guide 1.86.

1. Mothballing is the process of placing a facility in a nonoperating status. The facility may be
left intact except that all reactor fuel, radioactive fluids, and nonfixed radioactive wastes
(e.g., ion-exchange resins) must be removed from the site. The existing license is amended to
a "possession-only" status and continues in effect until residual radioactivity is removed or
is at a level acceptable for unrestricted access. The "possession-only" license is a reactor
facility license that permits a licensee to possess the facility but prohibits operation of the
facility as a nuclear reactor. Adequate radiation monitoring, environmental surveillance, and
security procedures must be maintained to ensure that the health and safety of the public are
not endangered.

2. Entombment consists of removing all fuel assemblies, radioactive fluids, and wastes, followed
by the sealing of the remaining radioactive material, within a structure integral with the bio-
logical shield or by some other method, to prevent unauthorized access into radiation areas. A
program of inspection, facility radiation surveys, and environmental sampling is required for a
licensee's entombed facility.

3. Dismantling is defined as removal of all fuel, radioactive fluids and waste, and all radio-
active structures. Surface contamination levels described in Regulatory Guide. 1.86, Table I,
define the recommended radioactivity levels for unrestricted access to be met before termuna-
tion of the facility license. In addition to surface contamination levels, the acceptability
of the presence of materials that have been made radioactive by neutron activation will be
evaluated on a case-by-case basis prior to termination of the license. If the facility owner
so desires, the remainder of the reactor facility may be dismantled and all vestiges removed
and disposed of.

The mothballing alternative costs* about $2.45 million initially, plus $167,000 annually for main-
tenance and surveillance. If a 24-hr manned security force is not required (e.g., a site with con-
tinuing operations), the annual cost could be reduced to $88,000. If these costs are translated
into unit cost of generating electricity, the 30-year levelized unit cost would be about 0.04
mills/kWhr or, if a manned security force is not required, about 0.03 mills/kWhr.6'

The entombment alternative costs* about $7.58 million initially. olus $58,000 annually for main-
tenance and surveillance for the duration of the entombment period. 6 4  rhese costs, when translated
to a 30-year levelized unit cost basis, amount to about 0.06 mills/kWhr.

The dismantling alternative costs* about $26.3 million, the cost of removing the ,'adioactive.struc-
tures required by the NRC rules for terminating a possession-only license. An additional $4.8
million would be needed to remove the nonradioactive structures (cooling towers, administrative
buildings, etc.) to below grade. 6 4 There are no annual costs assLciated with this alternative.
When the dismantling costs are translated to a 30-year levelized unit cost basis, this 3mountS to
about 0.18 mills/kWhr.*"

Combinations of mothballing and delayed (about 100 years) dismantling have ý3-year levelized unit
costs that are about the same as the mothballing alternative costs. Likewise, the costs for the
entombment-delayed dismantling combinations are about the same as the entombment cost. In both
instances, the annual maintenance cost for mothballing and entombment alternatives. when converted
to a common basis, is suff'rient to cover all the delayed dismantling cost for the mothballinq
alternative and about 80% tor the entombment alternative.

Costs are in 1975 dollars.

Based on a 1200-MWe generating unit beginning operation in 1985. -3 c.3pacity factor of 6AJ, an
escalation rate of 5%, and a discount r•te of 10%.
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. he above costs are for a one-unit station. The savings associated with multiunit stations are small;
hus the unit cost (mill/kWhr) is essentially the same for a single-unit station or multiunit station.

Studies of social and environmental effects of decommissioning large comercial power-generating units
have not identified any significant impacts beyond those already known. Each alternative will have
radiological impacts associated with the transportation of radioactive material, but these should be
no different than those associated with transportation impacts during normal facility operation.
Also, studies indicate that occupational radiation doses can be controlled to levels comparable to
occupational doses experienced with operating reactors through the use of appropriate work proce-
dures, shielding, and remotely controlled equ'pment. To date, experience at decommissioned
facilities has shown that the occupational exposures are generally l'ss than those associated with
the facility when operational.

The applicant may retain the site for power generation purposes it lefinitely after the useful life
of the station, The degree of dismantlement will normally be determined by an economic and environ-
mental study comparing land and scrap values with the cost of complete demolition and removal of the
complex. In any event, the operation will be controlled by rules and regulations in effect at the
time to protect the health and safety of the public.

410 NOISE

There are no sources of noise resulting from plant operation that impact the offsite environs. The
testing of the early notification system to be installed as part of the emergency preparedness plan
may result in an occasional noise.
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5. ENVIRONMENTAL MONITORING

5.1 INTRODUCTION

.The'applicant's environmental monitoring program for the Virgil C. Summer Nuclear Station began in
;connection with the monitoring for the Fairfield Pumped Storage Hydrostatlon. The data obtained
:between 1970 and early 1973 were reviewed, and impact assessments for construction of the nuclear
,astation were presented in the FES-CP. Environmental monitoring has continued during the construc-
stion phase in an effort to monitor the effects of construction and to establish a larger resource of
%baseline information. There have been changes in the monitoring effort to improve the usefulness of
the information gathered. The following discussions summarize the applicant's proposed preoperational
and operational environmental monitoring programs and staff recommendations for changes where it is
believed that additional effort or programs would be beneficial.

5.2 PREOPERATIONAL MONITORING PROGRAMS

5 .2.1 Onsite meterological program

The preoperationa¶ onsite meteorological measurements program was initiated in June 1973. A 15-month
period was necessary to allow for system shakedown and to minimize the susceptability of the system
to lightning damage. Thus the current data collection program began in November 1974, with one year
of data being completed at the end of 1975.

The 61-m (200-ft) primary meteorological tower is located about 457 m (1500 feet) west of the reactor
complex, very near the shore of Monticello Reservoir. Measurt ments of wind speed and direction are
made at the 10.5- and 61-m (34.4- and 200-ft) levels of this t er, and vertical temperature gradient
is measured between the 10- and 61-m (33- and 200-ft) levels anu between the 10- and 40-m (33- and
131-ft) levels. In addition, dry bulb and dew point temperatures are measured at the 10-m (33-ft)
'vel, and precipitation and solar radiation measurements are made near the tower at the 1.5-m (5-ft)

1,evei.

The applicant has presented the accuracies of tre meteorological sensors and components in the data
reduction system separately but has not compared the accuracies of the complete data collection and
reduction system with the system accuracies specified in Regulatory Guide 1.23. The sensors have
typijl accuracies and thresholds for meteorological measurements at nuclear power plant sites.
However, the primary data reduction system consists of pulse rates recorded on magnetic tape
cartridges. Other utilities have had difficulty complying with the accuracy specifications of
Regulatory Guide 1.23 using similar pulse rate systems. The secondary data reduction syste% is on
strip charts.

Additional meteorological measurements (wind speed and direction and Jry bulb temperature) are made
atop a 10-m (33 ft) mast located across Monticello Reservoir from the pr nary meteorological tower.
Strip charts dre used for data collection. The applicant anticipates opt-rating this tower for one
year after initiation of commercial station operation to provide comparative data from which the
environmental effects of the heat dissipation system (including atmospheric transport and diffusion
across the reservoir) may be estimated. This study of the effects of the heat dissipation system
will be provided to the staff before discontinuancp of the additional meteoroloqical measurements
program.

Complete calibrations of the meterological measurement program are performed at six-month intervals.
The system is checked daily for instrument malfunction, .ind calibration checks are performed every
two weeks.

5.2.2 Water quality and aquatic biological mortiturin

The applicant's preoperational monitot ing orogram to measure physical, chemical and ecological
parameters of surface waters is presente, in Appendix t i:. entitled "Thermal Effects -Study Pljn and
116 (b) Dem',fSL,.-ition Study Plan." This Jocument w.-3. %r'•,red by the applicant as required by the

)DES Permit No. SC0030856 issued by the South Caroli wiepartment of Health and Environmental
•'ontrol (SCDHEC). SCDHEC has approved the'applicint's .tudy plans. Thp NRC staff reviewed the aquatic

biological and water qua lity mo, itorirn, pr' s C')n!. n the doclmi;'. ind notif ied SCD14FC if
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our recoamendations in a letter dated May 15. 1919 (Appendix G). These recommendations were
reiterated in the DES-Ot of this facility. SCOHEC and South Carolina Electric and Gas Company
(SCEGC) responded to the recommendations contained In the 0ES-OL by letters dated August 24, 1979
and August 17, 1919 respectively (Appendix A). The response precipitated a meeting between SCOHEC,
SCEGC, and NRC star!. The meeting resulted in the resolution of all issues. A meeting summary is
presented in Appendix H.

5.2.3 Groundwater monitoring

The ipplicant has established seven groundwater observation wells at locations adjacent to the
nuclear unit and at distances up to 600 a (2000 ft) from the unit (Ot1il'. fig. 6.1-2). The
preoperational program consists of quarterly measurements of groundwater level. This information
will be used to ascertain changes that may occur during the year following the filling of Monticello
Reservoir. Two onsite and offsite wells will also be monitored for radioactivity (Sect. 5.2.5).

5.2.4 terrestrial monitoring

Preoperational monitoring of terrestrial biota at the Sumr station can be s,..divided into three
Phases. Initial monitoring prior to commencement of Construction (1970-1973; cP-ER. Sect. 6) was
evaluated in the FES-CP. lVonitoring prior to completion of construction (1973-1976; OL-ER, Appendix
2A-D) was approved in the FfS-CP. No significant changes were made in that approved monitoring
program. Finally, monitoring prior to full-scale operation of the station was proposed in the OL-ER
(Sect. 6.1.4,3). This program, which was initiated % mid-1978. is evaluated below.

5.2.4.1 Nuclear station area

Proposed vegetation monitoring prior to station operation will be based on false-color infrared
aerial photography. Infrared photographic information has been collected each spring since 1974
(OL-ER, 6.1-30). Should changes be detected in vegetation, the applicant proposes to assess the
changes through consultation with NRC and State agency personnel and through subsequent collection
of appropriate field samples. The NRC has no reason to e~pect changes in vegetation.

Bird populations will be monitored during the winter and summer before commercial operation of the
station. Birds were chosen as the primary indicatorof faunal impacts because (I) they are sensitive
to envirormenta! change, (2) they are active arid consoicuous during daylight hours; and (3) they are
abundant enough to provide valid data for statistical analyses. Standard survey methods will be
employed (0L-1R. Sect. 6 1.4-3,2) The NRC staff considers this an adequate. logical program for
the ear!/ detection of biotic impacts resulting frog station operation.

5 2 4. 1 Tr.jnsmaioin rints-jf-'w0

No bioti• o Maittoring programs were proposed fur transmi5.,in crorridors The applicant has a state-
ap•roved right;-ofLway maintenance program that ict1,jdes hrojacast aprial rprayinc_ excet. for nantd
-lea,-iny alonq wsterways an, near critical rabilt Thep staff believes tr'es procedures will provide
reasonable protectrot, to the er'vir'jnment.

Radioloqical •.r,irwrimetd, monitutr,.g proq,'stas .le. established to pruvide data on vwasurable leeels
of' radiation ino, ridioctiee materils in the site enoirons. Appendio I to if) CFR Part 50 requirs
that the relati'onship between quantities of radioatctive material released in effluents during riormal
operation. inutLiinq anticipated operationai occurrences. And resuitant rad(Iq.ctive 'Jose" to
individuals from principas pathways 0

1 
epwsure UP "aloluited Monittrinq programs are conducted to

worify the effet.tie-,t-s of ;n-plit. cortro!S used for ro"lucinq the r (!e.i'e uf radioacti.e m-ta r•ra•
.n.,' to prrov ,i- Dull .W c .v ui'n(re t!.!t u,,Jrt" te 'l rP, I i¢. ivit. wil I it, , ,!;1 up in the en•,'roome,,t
A sur.eiiil.).ilcj "'),'"am , -. ,fst.iU I t11 to itlenrtify ,:hanqes in tnee -;I i¶ ,,'1e-trirt-d AreIs tO O'rouv'lo

I s .r 4 o.)f, no t .,- ur the •wrait41rurr u r oq ir, m

Thte preour'at. Ltlrfasa Ul t i u' lt r inq pr'o-Iim" 14 :3 i*d• - meuajremv-t of bauql(; round levd ls .iSq
their v rr; l 1•r'. n•j tr'e .ivtlc4 i !jt•j - li 1t't ay, in the. i"-d xur-wrniln I ing the plant.
tr.iire q :f =.. :'n.i , *110J ei/ i iat !i 1 ct! o-)lr} 'edtl- , lqulomont. arll tpe:t iqnuJ,,u Thi,, . d ,C','
In u .,ter .•l irl %PL I, ft:J'/. : .' ,Lf i4 . ! , "Proqrr4ms t,jr Monaaitf.ritg R.diu, oait ti ity in .tt;

. tor ' * " r," i,,,ewor P A,jIrtS " 1111 ' eI ' -1J1:Ju:.. I,'f -relp SraI ) ia (-t |iuCP a ml
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*'he applicant has proposed a preoperational radiological monitoring program to meet the objectives
discussed above. The applicant's program is presented in Sect. 6.1.5 of the applicant's OL-ER and
is summarized here in Table 5.1. The applicant has initiated parts of the program; the remaining
portions will begin either six months or one year prior to operation. The staff concludes that the
preoperational monitoring program proposed by the applicant Is acceptable.

5.3 OPERATIONAL MONITORING PROGRAMS

5.3.1 Onslte meteorological program

For the operational meteoroiogical monitoring program, the applicant is considering alternatives to
the present digital data recording (pulse rates on magnetic tape). Because of the difficulties
identified by other utilities with the pulse rate system, a change in the digital data reduction
system at the Summer site is encouraged. This change in data reduction systems will be coordinated
with, and approved by. the staff. It is also recomended that the applicant determine that the
accuracies for the current meteorological data collection system (not just "*eteorological
instrumentation") conform to the recounendations of Regulatory Guide 1.23.

The operational program will emphasize measurements of wind speed and direction and vertical
temperature gradient for estimating atmospheric dispersion conditions. However, precipitation
measurements should also be continued to document periods.of washout of the effluent plume.

5.3.2 Water quality and aquatic biological monitoring

The applicant's operational monitoring program to measure physical, chemical, and ecological
parameters of surface waters is presented in Appendix F and entitled, "Thermal Effects Study PlIn
4nd 316(b) Demonstration Study Plan." This document was prepared by the applicant as required by

le NPDES Permit No. SC0030856 issued by the South Carolina Department of Health and Envirornenta)
'....ontrol (SCOHEC). SCOHEC has approved the applicant's study plans. The NRC staff reviewed the

aquatic biological and water quality monitoring programs contained in the document and notified
SCDHEC of our recommendations in a letter dated May 15. 1979 (Appendix G). These recommendatic-s.
were reiterated in the DES-OL for this facility. SCOHEC and South Carolina Electric and Gas Company
(SCEGC) responded to the recommendations contained in the DES-OL by letters dated August 24, 1979,
and August 17, 1979 respectively (Appendix A). The response precipitated a meeting between SCG.IEC.
SCEGC, and the NRC staff. lhe meeting resulted in the resolution of all issues.. A -eeting summa-y is
presented in Appendix H.

5.3.3 Groundwater monitoring

The applicant will continue to monitor onsite grounLwater level f3r a period of one year i'ter the
Summer station goes into commercial operation. Radioactivity measurements outlined in Se,:t 5 2 5
will be continued for an undetermined period.

5.3.4 Terre-trial monitoring

5. 3.4.1 Nuclear station area

The program of terrestrial monitoring deicr!L-b ( .n Sect. 5.2.4 wil' te continued +jr e ,.ne -'-ir
initial commercial operation of the nuLlear station Considering that impacts of &t.ti.:' cDe"i'.
on terrestriaI biota are likely to be i,•measureab~, I.I . t! e staf ?eiieves tb"; a rogr1 ."1

adequate.

5.3.4.2 Tranusmissior. rights-otfway

lo terrestrial monitoring pro.;ram was proposed for tr3:•itssiOn line rt. ts-.ay he
•,%,,]pqproveL4 mainten•,ince pr'ocr,:4ures wi~ls ne conti-t•ed )t •e t;:.jD of this Q r:, oc



5-4

5.3.5 Radiological monitoring

The operational offsite radioloo'_.* monitoring program is conducted to measure radiation levels and
radioactivity in the plant envi-o-, It assists and provides backup support to the effluent w.nitoring
program recowmended in NRC Regu ato y Guide L.21. "Measuring. Evaluating and Reporting Radioactivity
in Solid Wastes and Releases of K•aioactive Materials in Liquid and Gaseous Effluents from Light-Water
Cooled Nuclear Power Plants." The effluent monitoring program is required to evaluate individual
and population exposures and verify projected or anticipated radioactivity concentrations.

The applicant plans to continue the proposed preoperational program (Table 5.1) during the operating
period. However. refinements may be made in the program to reflect changes in land use or
preoperational monitoring experience.

The details of the required moritoring program will be incorporated into the Environmental Technical
Specifications for the operating license.

Table 5.1 Radiological environmental monitoring program for the Sumwer station

Sample locations

Oistance and
Number direction

.from site
Omi les)

ixposure pathway
and/or sample

Criteria for selection of
sample number and location

Sampling and
collection
frequency

Type and
frequency of
analysis

1. Particulates A. Three indicator samples tu
be taken at locations (in
different sectors) beyond but
as close to the exclusion
boundary as prdcticab!e ohere
the highest offsite sactoriT
ground-level cosceitratmans
are anticipate,

d. One indicator sample to oe
taken in t1e sector beycnd
but as close tn t!'e exclusif*j
boundary as pract•:3bs- !:,r-
responding to the d-es;JncC
having t~he high~est Jt:pt

orfsite ground-eve! zucC-,f-
tration or dose

Q'ne indicator Sampe 'c ne
taken at the ,bcjtK n of ýie
of the dairies D smt lio
t. be affected

wo control smaulies, * e
taken at hjcjt;rns il .'ait
0' air iwi~ep•s• 0r-,f ', te

and not in ft? An I
.Ind .Jections

A i rborne

Continuous

operation witi
weekl y

cou!ection

25
10

2
1
3
.2

SE
Gross beta
following filter
charge, monthly
L.oaoosite (by
!ocation) for
gamma isototpic

6 : I ý

:.1C

:1.
'a
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Table 5.1 (continued)

Exposure pathway
and/or sample

Criteria for selection of
sample number and location

Sampling and
collection
frequency

Sample locations

a Distance and

Numbera direction
from site
(miles)

Type and
frequency of
analysis

II. Radioiodine A. Three indicator samples to be
taken at two locations as
given in LA

Continuous sampler
operation with
weekly cainister
collpction

2
5010

1.IS1
1.3 SE
2.4 X4E

Ga isotopic
screenir of all
five indicators
with conjunctive
screening of the
two controls; If
screening is
positive, each
sample will be
subjected ti.
isotopic analysis
for iodine

III. Direct

B. One indicator sample to be
taken at the location is

.given in 1.8

C. One indicator s~mpie to be
taken at the location given
in I C

0. Two control samples to be
taken at locations similar in
nature to those in L.A
tnrough ILC

A. Five indicator samples to be

taken at the locations as
given in I A throuqh 1.0

8. Three idditional indicator
saapies to be taken in sect.rs
different from 111.A beyond out
as close to the exclusion
boundary as prictieable

C- Control samples to bie tarer, -t
the !ocations as given ; !C

D One additional control samQpO
to be taken at a locatn •i
set ff.rtn in I 0

6

11 24.1 SE
16 28.0 w

1.1 ESE

5.2 W

Monthly el-

changed. two or
.*ore do5smeters
at each locai'on

2,

6.
14

5,

10,
Montnly gmazz

dosed

1
4
8

I
3 S
2 •EW
3 ENE

16 28. J} w
17 24. 7 SE

18 16 5

Aiditi.,inal S'tý" I

1 .1

0 1 '~w

2 6 N•E
3 6 &IRlE
4 iN
? I N
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Table 5.1 (continued)

Simple Ilocations

Cistance and Type andExposure pathway Criteria for selection of Sampling and Number direction frequency of
and/or sample Sample number and location collection from site analysis

frequency (miles)

F. Accident
Evaluation

Quarterly
exchange, two
or more dosim-
eters at each
location

41 3.7 5
42 3.6 SSW
43 4 7 SW
44 2. 3 WSW
45 5.4 WSW
46 3.1 WNW
47 1.0 NW
48 24NW
49 4.6 NNW
50 5.6 N
51, 5.6 N
52 4.1 NNE
53 3.6 NE
54 2.2 ENE
55 3.2 E
56 2.0 ESE
57 2.17 SE
5$ 2.4 S- f
51I 2 1 SSE
60 5. I wSw

O IV. Surface water A. One indicator sample to be
taken at a location that
allows for mixing and
dilution in the ultimate
receiving river

Waterbone

Time composite
sairoles with
collecti on
every month'l

(cGrresponds to
USGS Continuo,.s
sampling site)

21e.f 2..1 '3SE Gamma isotopic
with Quarterly
composite (by
location) to be
dn lyZe• for
tritiuml

8. One control sample to
be taken at a location
on the receiving river,
sufficiently far
upstream so that no
effects of pumped
storage operation are
anticipated

21;*
12-15 N14W

C. One indicator sample
to be taken in the
upper reservoir of the
pumped storage facility

D. One indicator sample to be
taken in the upper r-servoir'.
nonfluctuating recreational
area

A Two indicator samples to be
taken within the exclusion
boundary and in the dirpction
of potentially affected ground"
water supplies

Monthly griD
sampIi oq

23 e ..I I As in V

24" 4 1

V. Groundwater Quartirl ;rin
s 4mp i,'•,; 7! rh,. i q,.iv.j isotopic

.i-, r i t ,jm
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Table 5.1 (continued)

SamTle locations

Distance and Type and

Exposure pathway Criteria for selection of Sampling and Number direction frequency of
and/or sale sample number and location collection from site analysis

frequency (miles)

VI. Drinking
water

B. One control sample from an
unaffected location

A. One indicator sample from
nearby public groundwater
supply source

16 2A.0 W

28 1.3 ESEMonthly 8 rab
sampling

B. One indicator sample from
a location immediately
upstream of the nearest
downstream municipal
water supply

time cmposite
sample with
monthly d
collection

17 24.7 S

Monthly gama
isotopic and
gross be&a
analyses
and quarterly
tritium
analyses

Monthly gamma
isotopic and
gross beha
analyses and
quarterly
tritium
analysesg

Ga.-ma isotopic
and 1-1•1
analysis semi-
monthly when
animals Are on
pasture,
sonthly at
otherdticesr

VII. Milkd A. One indicator sample to be
taken at the, location of
one of the dairies 'oýd
likely to be affected

In(gestion

Semimonthly when
animals Are on
pasture, monthly
at other times

14c .•5.2 w

B. One control sample to be
taken at the location of
a dairy 1O-ZO eiles distant
and not in the bmost prevalent
wind direction

C. One indicator qrass (forage)
sample to be taken at one
of the locations beyond but
as close to the exclusion
boundary as practicab;e wnen
the highest offsite sectoral
ground-level O 8Centrations
are articipated

D One indicator qriss (jr.ije)
Sample to be tau.n it tte
locition of Vill A .ren
animals ire on r.itre

16 28,1. w

aonva / ab en
avaiIab; e• II I ES Gamma

Isotopic

14 C ý ? W

~UV~
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Table 5.1 (continue4)

Exposure pathway
and/or sample

Criteria for selection of
sample nufter and location

SaI lng a&d
col lect lon
frequency

Sample locations

ab Distance and

Numer direction
from site
(siles)

Type and
frequency of
analysis

E. One control grass (forage)
sample to be taken at the
location of VIII.B

A. One indicator sample to be
taken at a nearby garden
likely to be affected

16 28.0 W

VIMI. Food
products

Annually at the
approximate median
harvest t'me for
the area; samples,
if available, will
include green lerfy.
fruit, and grain

6 1. 1 ESE G4ma Isotopic on
edible portion;
radiolodine on
green. leafy
vegetables

B. One control sample for the e
same foods taken at a
location at least 10 miles
distant and not in the
most prevalent wind direction

16.5 S

IX. Fish A. One indicator sample to be
taken at a location in the
upper reservoir

S#Giannual,
Collection 2f
the followg.
species tyIVes
if available
(1) Dass,
Oream. and .crappie,
(2) catfisf and
Carp, and ý31)

J~ ~ ,

2 3e 0 3-0.5 Gamma isotopic
on edible
portions

S. One indicator sam, !e to be
taken at a location in the
lower reseryoir

C. One indicator sample to be
taken at a location in tnt
upper reservoir's nonflictuat-ri
recreational irea -

0. One control simple to be tamen
at a location on tne receifing
river sufficiently fir upstream

so that no effects of pumped
storage operation are antictpatp^

I-)

4-5 14241

12- I5 NMW

X. Spdimient A. One indicator sample to be
taken at a 13cation in thp
upper reservoir

iffjiý; , 0-

-'4..

.) 1*3 -; ';~AV~iA

a. One indticator sample to be oS.c ,
in the opper re~vrvoir's nonf+,
tuating recreation41 ara

C Ore indicator sample to be
taken on the shoreline of tri'
lowe- reservoir

4-z. 4
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Table 5.1 (continued)

Sample locations

Distance and Type and

Exposure pathway Criteria for selection of Sampling and Numbera direction frequency
and/or sample sample number and location collection from site analysis

frequency (miles)

D. One control sample to be taken 22e 12-15
in receiving river sufficiently
far upstream such that no effects
of pumped storage operation
are anticipated

aLocation numbers refer to ER. Figs. 6.1-3 and 6.1-4.
bsample site locatio•s are based on the meteorological analysis for the period oý rec.,rd as presented in

ER, Chaps. 5 and 6.
cMilking animal and garden survey results will be analyzed annually. Should the survey indicate new dairying

activity of a significant nature (five or more cows milking) in a quadrant(s) othe! -n W or MW and
closer than 5.7 miles, the owners shall be contacted with regard to a contract for supplving sufficient
samples. If contractua. arrangements can be made, the site(s) will be added for additional
milk sampling.

dNot to exceed 35 days.

eThough generalized areas are noted for simplicity of sample site enumeration,, airborne, water, and
sediment sampling is done at the same location, whereas biological sampling sites are generalized
areas to reasonably assure availability of samples.

fTime composite samples are samples collected with equipment capable of collecting an aliqout at
time intervals that are short (e.g., hourly) relative to the compositing period.

'ýgNot to exceed 100 days.
hNot to exceel 18 days.

'Not to exceed 200 days.

Note: Deviations from this sampling ichedule miy occasionally be necessary if sample
media are unobtainable because of hazardous conditions, seasonal unavailability. insufficient
sample size, malfunctions of automatic sampling or analysis equipment, and other legitimate
reasons. If specimens are unobtainable becausp of sampling equipment malfunctiocos, Zvery
effort shall be made to complete corrective action before the end of tne lext sampling period.
Deviations from sampling-analyses schedule will be described in the annual rerort

Source: ER. Table 6.1.15.



6 ENVIRONMENTAL IMPACT OF POSTULATED ACCIDENTS

6.1 PLANT ACCIOENTS

A/ staff has considered the potential radiological impacts on the environment of possible
" cidents at the Summer Nuclear Station in accordance with a Statement of Interim Policy

published by the-Nuclear Regulatory Commission on June 13, 1980.1 The following discus-
sion reflects these considerations and conclusions.

-Ll!The first section deals with general characteristics of nuclear power plant accidents
.including a brief summary of safety measures to minimize the probability of their occurr-
ence and to mitigate their consequences if they should occur. Also described are the
-;:important properties of radioactive materials and the pathways by which they could be
'transported to become environmental hazards. Potential adverse health effects and impacts
on society associated with actions to avoid such health effects are also identified.

.. Next, actual experience with nuclear power plant accidents and their observed health
effects and other societal impacts are then described. This is followed by a summary
review of safety features of the Summer facility and of the site that act to mitigate the
consequences of accidents.

The results of calculations of the potential consequences of accidents that have been
postulated in the design basis are then given. Also described are the results of calcula-
tions for.the Summer site using probabilistic methods to estimate the possible impacts and

i-thoe risks associated with severe accident sequences of exceedingly low probability of
occurrence.

6.1.1 General characteristics of accidents

The term accident, as used in this section, refers to any unintentional event not
addressed in Section 4.5 that results in a release of radioactive materials into the
environment. The predominant focus, therefore, is on events that can lead to releases

stantially in excess of permissible limits for normal operation. Such limits are
Scified in the Commission's regulations in 10 CFR Part 20.

There are several features which combine to reduce the risk associated with accidents at
nuclear power plants Safety features in the design, construction, and operation compris-
ing the first line of defense are to a very large extent devoted to the prevention of the
release of these radioactive materials from their normal places of confinerent within the
plant. There are also a number of additional lines of defenses that are designed to miti-
gate the consequences of failures in the first line. Descriptions of these features for
the Summer plant may be found ,,, "oplicant's Final Safety Analysis Report, 2 and in the
staff's Safety Evaluation Report. 3 The most important mitigative features are described
in Section 6.1.3.1 below.

These safety features are designed taking *tc considerdtion the specific locations of
radioactive materials within the plant. theii imounts, their nuclear, physical, and
chemical properties, and their relative tendency to be transported into and for creAting
biological hazards in the environment.

6.1-1.1 Fission product characteristics

By far the largest inventory of radioactive material in a nuclear power plant is produced
as a byproduct of the fission process and is located in the uranium oxide fuel peliets in
the reactor core in the form of fission products. Curing periodic refueling shutdowns.
the assemblies containing these fuel pellets are transferred to a spent fuel storage pool
so that the second largest inventory of radioactive material is located in this stordge
area. Much smaller inventories of radioactive materials are also normally present in the
water that circulates in the reactor coolant system and in the systems used to process
gaseous and liquid radioactive~wastes in the plant.

vese radioactive materials exist in a variety of physical and chemical forms. Iheir
inential for dispersion into the environment is dependent not only on mechanical forces
I t might physically transport them, but also upon their inherent properties. particul;rl,

- their volatility. The majority of these materials exist as nonvolatile solids over i wi!e
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range of temperatures. Some, however, are relatively volatile solids and a few are
gaseous in nature. These characteristics have a significant bearing upon the assessment
of the environmental radiological impact of accidents.

The gaseous materials include radioactive forms of the chemically inert noble gases kryp-
ton and xenon. T:hese have the highest potential for release into the atmosphere. If a
reactor accident were to occur'involving degradation of the fuel cladding, the release of
substantial quantities of these radio4ctive gases from the fuel is a virtual certainty.
Such accidents are very low frequency but credible events (see Section 6.1.2). It is for
this reason that the safety analysis of each nuclear power plant incorporates a hypotheti-
cal design basis accident that postulates the release of the entire contained inventory of
radioactive noble gases from tie fuel Into the containment structure. If further released
to the environment as a possible result of failure of safety features, the hazard to Indi-
viduals from these noble gases would arise predominantly through the external gamma radia-
tion from the airborne plume. The reactor containment structure is designed to minimize
this type of release.

Radioactive forms of iodine are formed in substantial quantities in the fuel by the
fission process and, In some chemical forms, may be quite volati!e. For this reason, theŽy
have traditionally been regarded as having a relatively high potential for release from
the fuel. The chemical forms In which the fission product radioiodines are found are
generally solid materials at room temperatures, however, so that they have a strong
tendency to condense (or "plate out") upon cooler surfaces. In addition, most of the
iodine compounds are quite soluble in, or chemically reactive with, water. Although these
properties do not inhibit the release of radioiodines from degraded fuel, they do act to
mitigate the release from containment structures that have large internal surfaces areas
and that contain large quantities of water as a result of an accident. The same properties
affect the behavior of radiolodines that may "escape" into the atmosphere. lhus, if rainfall
occurs during a release, or if there is moisture on exposed surfaces. e.g., dew, the radio-
iodines will show a strong tendency to be absorbed by the moisture. Because of radioiodine's
distinct radiological hazard, its potential for release to the atmosphere has also been
reduced, as a result of special consideration in the safety analysis of postulated accidents,
by the use of special filter systems and/or containment spray systems. If released to
the environment, the principal radiological hazard associated with the radioiodines is
ingestion into the human body and subsequent concentration in the thyroid gland.

Other radioactive material foand during the operation of a nuclear power tilant have lower
volatilities and therefore, by comparison with the noble gases and iodine, a'much smaj'*-
tendency to escape from degraded fuel unless the temperature of the fuel becomes quit,
high. By the same taken, such materials, if they escape by volatilization from the fL.
tend to condense quite rapidly to solid form again when transportated to a lower tempe ature
region and/or dissolve in water when present. The former mechanism can have the re'i!l of
producing some solid particles of sufficiently small size to be carried some distance by a
movinq stream of gas or air. If such particulate-materials are dispersed into the atmos-
phere as a result of failure of the containment barrier. they will tpnd to be carried
downwind and deposit on surface features by gravitational settling or by precipitation
(fallout), where they will become "contamination" hazards in the environment.

All of these radioactive materials exhibit the property of radioactive decay with cnarac-
teristic half-lives ranging from fractions of a second to many days or years (..Pe Table 6.1).
Many of them decay through a sequence or chain of decay processes and all eventually become
stable (nonradioactive) materials. The radiation emitted during these depay prnc.,e as

the reason that they are hazardous material-

6.1.1.2 Exposure pathway

The radiation exposure (hazard) to individuals 0. determined by their proximitj to thp
radioactive material, the duration of exposu-e, and factors thait act, to shield tthe intlivi-
dual from the radiation. Pathways for the transport of radiation and radioactivs. materialls
that lead to radiation eAposure hazards to humans are (jeneral l) the same for ,'e.idefntjl as
for "normal" releases. These are dopicted in Section 4. F iqure 4:3. Th,.re ire tWo
a-dditional possible pathways that could be %iqnifira:-t for accident rple.v',e', triat Are •ot 0
shown in Fiqure 4.3. One of these is the fallout of radioactivity inili~t!ly carripij ita
the air onto open bodies of water. The second would he uniqfie to an tccidlnt. that. re,.ults

in t,'mperatures inside the reactor cure sufficiently hiqh to ctjs1- i,!tinq i',*i',ueiat
p,'rn tration of the basemat undirloiiooj the roactor t;y ?tt' i)! t'eo curo' tirtri,,. 'hi-, crr,'.te%
t•'o p,)teiotal fo)r the rflea'., !? 'ila ,ictiv- m.O!or'i ii ),•o Ii. hydra' ,ru . th'h;,rh ;'.mot. -tc

int.-'' J i~.psr~ f radi i40C V. ý 1',f 1,'111,111011. ! r-!~~ .y i *~~d i
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Table 6.1

Approximate Rauation Doses from
Design Basis Accidents

Dose (rem) at I Mile
Duration

Infrequent Accidents of Release Whole Body Thyroid

Waste Gas-Tank Failure < 2 hrl 0.04 nil

Small-Break LOCA2  hrs-days 0.02 0.001

Steam General Tube
Rupture 3  < 2 tr 0.04 C.OO0

Fuel Handling Accident < 2 hr 0.10 < 0.005

Limiting Faults

Main Steam Line Break < 2 hr 0.0005 0.0001

Control Rod Ejection hrs-days 0.06 0.1

Large-Break LOCA hrs-days 0.60. 1.0

4< means "less than."
2 LOCA - loss of coolant accident; the TMI-2 accident was
one kind of a small-break LOCA.3 See NUREG-0651 5 for descriptions
tube rupture accidents that have
States.

of three steamr qenerator
occurred in the United

It is characteristic of these pathways that, during the transport of radiujct iv vnteritl
by wind or by water, the material tends to spread and disperse, like .i plume :)f smoke from
a smokestack, becoming less concentrated in larger volumes of air or -ater. The re',ult nt

these natural processes is to lessen the itrLensity of exposure to individuals downwind or
downstream of the point of release, but they also Lend to increase the numher -ho -may b.?
exposed. For a release into the atmosphere, the degree to which dispersion reduces the
concentration in the plume at any downwind point is governed by the turbulence ch.ir.icter-
istics of the atmosphere which vary considerably with time and from place to place. This.
fact, taken in conjunction with the variability of wind direction and the p-esence or
absence of precipitation, means that accident consequences are very much dependent upon
the weather conditions existing at the time.

6.1.1.3 Health effects

The cause and effects relationships between radiation i• ' .nd .idverse r1 t.-ih ., fscts
are quite complex4 but they have been more exhaust- I •.,$le thyn iny ithor oo, i',-
mental contaminant.

Whole-body radiation exposure resulting in a dose qre.iter tha- ibout ý0 rs-M !or I f.ýw ,

sons and about 25 rem for nearly all oeople over a short oeriod of tý're (hour,) i.,
sary before any physiological effects to an individual are clinicilly detir'; .,i.,

about 10 20 times larger than the litter dose, ilso receiveMd over i e , ;-•,•

period of -e (hours to a few days), can be expected to cause some lit.•I •',, , .
the severe, out extremely low probability end of the accidert ',pectr,,. ,. ' t*,,,.
magnitudes ire theoretically possible for per',ons in tre c 'qse pr' im ity :It .. ' ',,

i f mea s.u re i re no t orr CiI nnot b~ t ik ýn to D r:;v i le Orn teo t .;n -1 1nr

e!'acuat I-)"

:_ •'cw e %; ) i F f ,• . " it!" •," . ". ' ,,,• I•, " , t ' ' * " "• • , ' - , : .-
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to radiation is uifficUlt given the backdrop of the mat, other possible reasons why a
particular effect is obse'ved in a specific individual. For this reason, it is necessary
to assess such effects on a statistical basis. Such effects include cancer in the exposed
population and genetic changes in f-ture generations after exposure of a prospective parent.
Cancer in the exposed population may begin to develop only after a lapse of 2 to 15 years
(latent period) from the time of exposure and then continue over a period of about 30 years
(plateau period). However, in the case of exposure of fetuses (in utero), cancer may begin
to develop at birth (no latent period) and end at age 10 (i.e., t-ie p-ateau period is 10
years). The health consequences model currently being used is based on the 1972 BEIR Report
of the National Academy of Sciences (NAS). 5

Most authorities are in igreement that a reasonable, and probably conservative, estimate
of the statistical numl %f health effects of -low levels of radiation exposure t' a large
number of people is wit the range of about 10 to 500 potential cancer deaths (aithough
zero is not excluded by the data) per million person-rem. The range comes from the latest
NAS BEIR III Report6 (1980) which also indicates a probable value of about 150. This value
is virtually identical to the value of about 140 used ini the current NRC health effects
models. In idditiono approximately 220 genetic changes p.r million person-rem would be
projected by HEI[R III over succeeding generations. That also compares well with the value
of about 260 per million person-rem currently used by the NRC staff.

6.1,1.4. Health effects avoidance

Radiation hazards in the environment tend to disappear by the natural process of radioactive
decay. Where the decay process is a slow one. however, and where thp material becomes
relatively fixed in its location as an environmental contaminant (e.q.. in soil), the hazard
can continue to exist for a relatively long period of time--months, ysear',, or even decades.
Thus, a possible consequential environmental societal impact of severe accidents I s the
avoidance of the health hazard rather than the health hazard itself, by restrictions on
the use of the contaminated1 property or contaminated foodstuffs, milk, ijnd drinking w.iter.
the potential social and economic impacts that this can cai.te ark 'iscats-ed below.

6. 1. 2 Acc ident experience anl o,'erve.J imp.,ct.s

[he evidence of accident frequency anci impacts in the past isk a u-,,.', iifijici.tor of future
probabilities and impacts. As ot mii-l')O, there were 6.) commercial nuclear power reactor
units licensed for operation in the Utnit.ud Statels at 4B ,,ites with power ,.eierat. ing
capac:ities, ringing from 5{) to 1130 metlawatts electric (MWe). (lhi Summer pltant is ;esicjned
to Dproduce 91)0 MWe. ) Thp combined experience with thiese' units repre',ent'i ippiol, imate ly
50) reactor years of operation over an elapsed time of .bout 20 yi-ars. Arccid.ýots, have
occtrred it Severat of tiese facilities.' 4 ome n1 these have resulte(d iii relsi',les of
radioatctive material to tie envirionment, rangin(a from very small trai:t ion', of a curie to a
few million curies. None is known to have caused any r,t iIt ion in.iury or' faitalitiy to any
member of th~e public, nor any significant indiviJual or col lective piublic r~adiition
e~postire, nor any signiticant contamination of the environment. this experienrc, base is
not I.jrge enouilth to permit a reliable quantitative stitistical inference. It d,,es.
however, suggest that significant envir(onmental impacts due to acciIdents lrp. very unlikely.
to occur over time periods of a few decad(Ps.

Melti ng wr s-evre e;jrad.. in.on ut reac ,"r tool h.i,. oa(t:arr-,, i, onilyn (' ' of f .i ll, I .d t

diritinfi the ah tcc ideft it three Mi he IsLind Oni t ? ( IMI -2) on M.1r'(: ;'8,. l ). Ia .jlat n t,
the rfl .ie of .i f-w mill ion cur ie' (of xsnIon- 13 1. it hi's !•.i,, ) ,,t. m.it.e_, tiaJit ..iptl)l i im,i tt V

Sr1tjr ip', of r.i.iOiualn, w4,as also relaiseid to thi' ,nit 'rlamrnt .it 11l4-2 . T +tabi , imoolanf.
,pro.,e;ent5 inl r tremelj mint•t" fr.iction of the total r.iinii(la i . a p r.''.i' aat Ira I thr
r .aictor .i*. the .no t m o f the .arc idon t. No .t " ri de+Ji ll 

t  
d' II t - f, )r, .r,('L', .Ji{fi ii, li,.I',i'If

anX rae.isu~r it, I a+uafnt it'

t. riui tm,,en -',t mat!,J th.it th• miximilm njmj ~lj il of,•f t'.it, c .+i, • ., F..i I,+ .r Ji .ii
wi;.+ , , t.t i.,an IM)f millirem N '" l ti ot.al poptLit tio n , o','are ' . ,,.:, , a a.+I+,,1 to lbe, ill
*

9
'+ +".IFFIJ9 t r.',a; ,ib~rut 10[?')] to "3t()a) pet" ) relm. ! hl , ,i. ..,a," 1i t ri o + 't i}.€ , ,l)t. wi'.9f1 1l(Ires'

j;%o p:r, i ,,l a.l f.a.-1 c1 inc.'oer oiver t.lh I ifet.t m, !)f th, l .' pi •pi~ it ' ',. 1 . ,,. -A M i- IMI .1tio

.>+ "++.."' , 
1
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Accidents at nuclear power plants have also caused occupational injuries and a few fatali-
ties but none attributed to radiation exposure. IndivIdual wor'Ker exposures have ranged
up to about 4 rem as a direct consequence of accidents, but the collective worker exposure
levels (persor-rem) are a small fraction of the exposurr, experienced during normal routine
operations that 4.rage about 400 person-rem per reaCL.r year for.PWRs. . .. :

Accdents have also occurred at other nuclear reactor facilities in the United States .ind
i n other countries.,7  Due to inherent differences in design, construction, operation, ani

....purpose of most of these other facilities, their accident record has only indirect rele-
:vance to current nuclear power plants. ilelting of reactor fuel occurred in at least seven
of these accidents, including the one in 1o66 at the Enrico Fermi Atomic Power Plant Unit
1. This was a sodium-cooled fast breeder demonstration reactor designed to generate 61

OIe. The damages were repaired and the reactor reached full power In four years following
the accident. It operated successfully and completed its mission in 1973. This accident
did not release any radioactivity to the environment.

. A reactor-accident in 1957 at Windscale, England. released a signifkant quantity of
redioiodine, approximately Z0,000 curies, to the environment. This reactor, which was not
operated to generate electricty, used air rather than wate' to cool the uranium fuel.
During a special operation to heat the large amount of graphite in this reactor, the fuel

overheated and radiotodine and noble gases were released directly to the atmosphere from a
1232.(405-foot) stack. Milk produced in a 200-square-mile area around the facility was
impounded for up to 44 days. This kind if accident cannot occur in a water-cooled reactor
like Summer. however.

6.1.3 Mitigation of accident consequences

Pursuant to thp Atomic Energy Act of 1954, the Nuclear Regulatory Couiision has conducted
a safety. evaluation of the application to operate Summer Nuclear Station. ' Although this
evaluation contains more detailed information on the plant desiqn, the principal design
features are presented in the followinn section.

6.1.3.1 Design featu-es

The Summer Nuclear Station contains features designed to prevent accidental release of
radioactive fission products from the fuel and to lessen the consequences should such a
release occur. Many of the design and operating specifications of thes%' features are
derived ftim the analysis of postulated events known as design basis accidents. These
accident preventive and mitigative features are collectively referred to as engineered
safety features (ESF). The possibilities or probabilitijs of failure of these systems is
incorporated ;n the assessments discussed in Section 6.1.4.

the steel-lined concrete containment building is a passive mitigating system which is
designed to minimize accidental radioactivity releases to the environment. Safety injec-
tion ststems are incorporated to provide cooling water to the reactor core during in Acci-
dent to prevent or minimize fuel damage. Cooling fans provide heat removal capability
inside the containment following steam release in accidents and help to prevent contain-
ment failure due to overpressure. Similarly, the containment spray system is de3igned to
spray cool water into the containment atmosphere. The spray w~ter also contains an addi-
tive (sodium hydroxide) which will chemically react with any airborne radioiodine to
remove it from the containment atmosphere and prevent its release to the environment.

The mechanical systems mentioned above are supplied with emergency power I-om onsite
diesel generators in the event that normal offsite .tation power is Interupted.

The Summer containment ventilation system also contains high efficiency filters to remove
radioactive particulate fission products from the containment atmosphere to minimize their
release.

The fuel handling area located in the auxiliary building also has accident mitigating
systems. The safety-grade ventilation system contains both charcoal 4nd high efficiency
particulate filters. TP s ventilation system is also designed to keep the area around the
spent fuel pool below the prevailing barometric pressure during fuel handling operations
so that out-leakage won't occur through building onenings. If radioactivity were to be
released into the building, it would oe drawn through the ventilation system and
radioactive iodine and particulate fission products would be temovpd from the f'low stream
before ay.haustin1; to the otitdoor atmosphere.
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There are features c' the plant that are necessary for its power generation function that
can also play a role in mitigating certain accident consequences. For example, the main
condenser, although not classified as an ESF, can act to mitigate the consequences of
accidents involving leakage from the primary to the secondary side of the steam generators
(such as steam generator-tube ruptures). If normal offsite power is maintained, the
ability of the plant to send contaminated steam to the condenser instead of releasing it

. i . through the safety valves or atmospheric dump valves can significantly reduce the amount
of radioactivity released to the environment. In this case, the fission product removal
capability of the normally operating off-gas treatment system would come into play.

Much more extensive discussions of the safety features and characteristics of the Summer
Nuclear Station may be found in the applicant's 7inal Safety Analysis Report. 2  The staff
evaluation of these features are addressed in the Safety Evaluation Report.' In addition,
the impleme!%ation of the lessons learned from the TMI-2 accident, in the form of improve-
ments in design, and procedures and operatini. training, will significantly reduce the
likelihood of a degraded core accident which could result in large releases of fission
products to the containment. Specifically, the applicant ;s expected to follow the
guidance on TMI-related matters specified in NUREG-0737. As -noted in Section 6.1.4.7. no
credit has been taken for thest actions and improvements in discucsin(g the radiological
risk of accidents.

6.1.3.2 Site features

In the process of considering the suitability of the site of the Summer Nuclear Station,
' .pursuant to NRC's Reactor Site Criteria in 10 CFR Part '00. consideration was given to
certain factors that tend to minimize the risk and the potential impact of accidents.

*.First, the site has an exclusion area as provided for in 10 CFR Part 100. The purpose of
the exclusion area is twofold, to assure that activities that might be hazardous to the
plant cannot be located too close to it, and to exclude residential or transient use of
the close-in property that might involve an unnecessarily large number of people. This
area comprises approximately 890 ha (2200 a.:-es) of prope-ty. The reactor buildinq is so
situated that tte closest boundary of this rea is approximately one mile distant. Thus.
this is the minimum distance at which any ýt-manent residents could live. A part of
Monticello Reservoir is also within the exLusion area. Under South Carolina law the sur-
face water of this reservoir is in the public domain and there is expected to be some
recreational use within the exclusion area. Provisions for the warning and evicuation of
such persons have been made in the event of an emergency. There are no public .'qthways or
railroads traversing the exclusion area.

Second, beyond and surrounding the exclusioi. area a low popuiatiou zone (LPl). ii.,o
required by Part 100. This is a circular area of 4.8 km (3 miles) outer radius, a!,o
centered on the reactor building. The purpose cf this zone is also twof.ld. to isiuro
that the total number and density of residents are such that there is -a : ni-
ability that appropriate protective measures could be taken in their nonalf 11i tye i•,vnt
of a serious accident, and to assure that the nearost population -entpr r.ontairntnq more
than about 25,000 persons is outside this zone. Current and projected puA.in
densities in the LPZ are substantially lower than current regulatory q0idelinei 1n,.h are
intended to minimize accident risk. Out to 48 km (30 miles). the popu!at•on ilenit, ii

not expected to exceed 250 persons per square mile at any time during the operatinq life
of the facility. The nearest population cetter, Columbia, South Carolina.. is appropi-
mately 37 km (23 miles) southeast of the site. More complete descriptions of 11e 'l1!0.
its population and land use characteristics are gi-,en in Section 2

Toe safety evaluation of the Summer site has also included a ,!iV~w .;" p."' , ,
hazards, i.e., activities offsite that miqht adversely affe _ t. * j *.'. , ,,' ):.t

and cause an accident. This review encompassed nearby industr'a'. tr'•ilortitt-.n, VA
military facilities that might create explosive, missile. toxic qas :'; i .-
The risk to the Summer plant f-om such hazards has been found ti; !1 n.q ;: L:,
More detailed discussion of the compliance with the Commission's ;,i,;j LrlAr j i t
consideration of external hazards are giien .n the staff's Safety ,_t .lt:) n

6.1.3.3 Emergency preparedness

Emergency preparedness plans including protective action measurer, .' .. •,,,- t4, I.
and envirors are in an advanced, but not yet fully completee .staq ' *i..;..t.
the provisions of 10 CFR Sec' `n 50.47, effective Nov'mt;er 3. V-.4,. ,
will not be issued to tr.,- arDlicant inlesi a finding is made ! , t . .'ý t. , V'
onsite and offtsite emerg~ency ;'eparednps rro,,!es it''rrIL.e V,,., .,

t e c t iv e m e a s u r e s c i n i n d i llt td, Pf "-i !. .n e eie"," ".v l .1 . ,
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the standards that must be met by these plans are provisions for two Emergency Planning
Zones (EPZs). A plume exposure pathway EPZ of about 16 km (10 miles) in radius and i-n
ingestion exposure pathway EPZ of about 80 km (50 miles) in radius are required. Other

standards include appropriate ranges of protective actions for each of these zones, pro-
visions for dissemination to the public of basic emergency planning information, provisions
for rapid nutification of the public during a serious reactor emergency, and methods,

,:,.Systems, and equipment for assessing and monitoring actual or potential offsite consequences:
*- in the EPZs of a radiological emergency condition.

NRC findings will be based upon a review of the Federal Emergency Management Agency (FEMA)
findings and determinations as to whether State and local government emergency plans are
adequate and capable of being implemented, and on the NRC assessment as to whether the
applicant's onsite plans are adequate and capable of being implemented. NRC staff pre-
liminary findings are reported in the staff's Safety Evaluation Report to be supple-
mented. A lLhough the presence of adequate and tested emergency plans cannot prevent the
occurre,,.:e of an accident, it is the judgment of the staff that they can and will
substantially mitigate the consequences to the public if one should-occur.

6.1.4 Accident risk and impact assessment
6.1.4.1 Design basis accidents

As a means of assuring that certain features of the Summer plant meet acceptable design
and performance criteria, both the applicant and the staff have analyzed the potential
consequences of a number of postulated accidents. Some of th~ese could lead to significant
releases of radioactive materials to the environment and calculations have been performed
to estimate the potential radiological consequences to persons offsite. For each postu-
lated initiating event,-the potential radiological consequences cover a considerable range
of values depending upon the particular course taken by the accident and the conditions,
including wind direction and weather, prevalent during the accident.

In the safety analysis and evaluation of the Summer plant, three categories of accidents
have been considered. These categories are based upon their probability of occurrence and
include (a) incidents of moderate frequency, i.e., events that can reasonably be expected
to occur during any year of operation, (b) infrequent accidents, i.e., events that might
occur once during the lifetime of the plant, and (c) limiting faults, i.e., accidents not
expected to occur but that have the potential for significant releises of radioactivity.
The radiological consequences of incidents in the first category, also called anticipated
operational occurrences, are discussed in Section 4. Initiating events postulated in the
second and third categories for the Summer plants are shown in Table 6.1. These are collec-
tively designated design basis accidents in that specific design and operating features as
described in Section 6.1.3.1 are provided to limit their potential radiological consequences.
Approximate radiation doses that might be received by a person I mile from the plant are
also shown in the table, along with a characterization of the time duration of Lhe releases.
1he results shown in the table reflect the expectation that engineered safety and operating
features would function as intended.

An important implication of this expectation is that the releases considered are limited
to noble gases and radioiodines and that any other radioactive materials, e.g., in partic-
ulate form, are noL nxpected to be released. The results are also quasi-probabi!'stic in
nature in the sense thot the meteorological dispersion conditions are taken to be neither
the best nor the worst 'or the site, tut rather at an average value determined by actual
site measurements. In )rder to contrast the results of these calculations with those using
more pessimistic, or ccnservative, assumptions described below, the doses shown in Table
6.1 are sometimes refe,'red to as "realistic" doses.

Calculated popu'4tior exposures for these events range from a small fraction of a person-rem
to about 200 person-rem for the population within 50 miles of the Summer plant. These
calculations for both individual and population exposures indicate that the risk. of incur-
ring any adverse health effects as a consequence of these events is exceedinqly small. By
comparison with the estimates of radiological :mpact for normal operations shown in Chapter
4, we also conclude that radiation evposures from design basis accidents are rnutqhly com-
parable to the exposures to individuals and the population from normal station operationiv
over the exoected lifetime of the plant.

The staff has also carried out calculations to estimate the potential upper bounds for indi-
vidual eXposures from the same ;nitiating accijentý in table 6 1 for the purpose of imple-
menting the prov 5!.nS oQ 10 CFq Part lU0, "Re.sctc r Site Criteri.i." !," t1)+,e calcul,1tijns,
mucn more orir ) iC (wo3tiVC • w(Jrst C-s. i assumption; .31'e Mid.• .3" t.') the cull,-',"
tiken by *!ýP,~ r i!1d 17'.! pr~P-V11:nq tt~odit irvs. These isiunpti ?11 1-t :wp M'nu 131
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amounts of radioactive material released by the initiating events, additional single fail-
ures in equipment, operation of ESFs in a degraded mode,* and very poor meteorological
dispersion conditions. The results of these calculations show that, for these events the
limiting whole-body exposures are not expected to exceed 4 rem and must would not exceed I
rem to any individual at the site boundary. 3 They also show that radiolodine releases have
the potential for offsilte exposures ranging up to about 200 rem to the thyroid. For such
an exposure to occur, an individual would have to be located at a point on the site boundary
where the radioiodine concentration in the plume has its highest value and inhale at a
breathing rate characteristic of a person jogging, for a period of two hours. The health
risk to an individual receiving such an exposure is the potential appearance of benign or
maligant thyroidnodules in about 7 out of 100 cases, and the development of a fatal
thyroid cancer in about 3 out of 1,000 cases.

None of the calculations of the impacts of design basis accidents described in this
section take into consideration possible reductions in individual or population exposures
as a result of taking any protective actions.

6.1.4.2 Probabilistic assessment of severe accidents

In this 3nd the following three ;ections, there is a discussion of the probabilities and
consequences of accidents of greater severity than the design basis accidents discussed in
the previous section. As a class, they are considered less likely to occur, but their
consequences could be more severe, both for the plant itself and for the environment.
These severe accidents, heretofore frequently called Class 9 accidents, can be distinguished
from design basis accidents in two primary respects; they involve substantial physical
deterioration of the fuel in the reactor core, including overheating to the point .)f
melting, and they involve deterioration of the capability of the containment structure to
perform its intended function of limiting the release of radioactive materials to the
environment.

The assessment methodology employed is that described in the Reactor Safety Study.(RSS)
which was.publisned in 1975.1o** The Summer plant is a Westinghouse-designed pressurized
water reactor (PWR) very similar to the Surry Unit 1 facility used in the RSS as a proto-
type for PW~s. This assessment has used as its starting point, therefore, the same set of
accident sequences that were found in the RSS to be dominant contributors to risk in the
prototype PWR. The same set of nine release categories, designated PWR I through 9, have
alse been used to represent the spectrum of severe accident releases that are hypothesized
for the Summer facility. Characteristics of these categories are shown in Table 6.2.
Sequences initiated by natura! phenomena such as tornadoes, floods, or seismic events and
those that could be initiated Dy del;berate act; of sabotage are not included in these event
3equences. The radiological consequcnces of such events would not be different in kind
from those which have beet treated. Moreover, it is the staff's judgment, based upon design
requirements of 10 CFR Part SO, Appendix A, relating to effects of natural phenomena, and
safeguards requirements of 10 CFR Part 73, that these events do not contribute significantly
to risk.

A calculated probability per reactor-year associated with each release category is also
shown in the second column in Table 6.2. These probabilities are the result of a detailed
engineering analysis of the prototype PWR in the Reactor Safety Study. There are substan-
tial uncertainties in these probabilities. This is due, in part, to'difficulties associ-
ated with the quantification of human error and to inadequacies in the data base on failure
rates of individual plant components that were used to calculate the probabilities."'
(See Section 6.1.4.7.) Except as indicated in the footnotes in Table 6.2. the staff has
no present basis for judging whether the probabilities may be too high or too low the
error banO for the probabilities of some of the event sequences could be as much as a
factor of 10 but is very unlikely to be as great as a factor of 100. The event sequences
in categories PWR 1-7 lead to partial or complete melting of the reactor core while those
in tne last twe categories do not involve melting of 'he core. In release categories I to
3. the event sequences include containment failure by steam explosion, hydrogen burning,
3r overp-qssure. Release categories 4 and 5 contain event sequences in which the systems
intended to isol3te the containment fail to act properly. In release cateqories 6 and 1,
the ;dominant contai-ment failure mode is by melt-through of the containment base m.)t
v7-e o nme~n, however, iS assumed to prevent lea}L ;e, in excess of tn.it h

:.Ir! 7e ,,ýmonstrited b P• inql. is ;irovi-ý,l 1i-( 1' 9 CFR sp~ct.i•)r • (n

"'•e:Ijw ni. "er,:• K "•, ;-e , "• 3• jec . •f "';:• •:e lbl C"•:.r ;ve ",. . . di ."jS l,)l ;f ';,,
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Table 6.?

Summary of atmospheric release categories
represvienng hypothetical accidents in a PWR

(dtI vjr

PWR

PWR

PWR

PWR

PwR

.3

4

I.,

Probability
.y (reactur-y,- I)

5.3 - 10-*"(0)

/ ý lu- 1

2.3 10-'

2.1 10-''

10-1

4 1 10- !

4 10-1

4 W 10-1

Xe-Kr I

Fraction of Core Inventory Released(a,)

Cs-Rb le-Sb Ba-Sr Ru(b)

0.9

0.9

0.8

0.6

0. 3

0. 3

6'

23

3

0.? 0.4 0.4 0.05 0.4 3 x 10

0. 1 0.5 0.3 0.06 0.02 4 x 10

0.2 0.2 0.3 0.02 0.03 3 x 10

0.09 0.04 0.03 5 10- 3  3 1 i0-3 4 x 10

0.03 9 • 10 -" 5 " 10- 1 10-3 6 • 10-4 7 x 10

3 -l1U-3 8 10-4 1 - 10-3 9 X 1o-$ 7 x lo-b 1 10
4 x, 10-5 1 . 0-1" z - 10-5 1 .10"6 1 g 10-6 2 x 10"

1 A 10-4 5 10-" 1 - 10"6 1 10-" 0 0
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and release mtchanisms is presented in Appendix V1I, WASH-1400

-3

-3

-3

-5

-7

La(c)

10-3

10-6

(j) bdckqruund on the
tret. 10).

isotope groups

(t) Includes Ru, Rh. Co, Mo, Tc.
(c) Includes Y, La, Ir, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm.
(W) Corrent understanding of the phenomenon of containment failure by steeam explosion embodied intris reledse Cdteyory iidicates that this probability should be lower than stated.

NO I'Pleae retfr to Section 6. 1.4.1 for a discussion of uncertainties in risk estimates.
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0
Table 6.3

Activity of Radionuclides in the
Suemer Reactor Core at. 2775 MWit

Radioactive Inventory
Group Radionuclide in Millions of Curies Half-Life (dayt)

A. Noble gases

Krypton-85 0.49 3,950
Krypton-85m 21 0.183
Krypton-87 41 0.0528
Krypton-88 59 0.117
Xenon-133 150 5.28
Xenon-135 29 0.384

B. Jodines

Iodine-131 74 8.05
Iodine-132 100 0.0958
Iodine-133 150 0.815
Iodine-134 1•0 0.0366
Iodine-135 130 0.280

C. Alkali Metals

Rubidium-86 0.023 18.7
Cesium-134 6.5 750
Cesium-136 2-6 13
Cesium-131 4.1 11.000

D. Tellurium-Antimony

Tellurium-127 5.1 0.391
Tellurium-127m 0.95 109
Tellurium-129 27 0.048
Tellurium-129m 4.6 34
Tellurium-131m 11 1.25
Tellurium-132 100 3.25
Antimony-127 5.3 3.88
Antimony-129 29 0.179

E. Alkaline Earths

Strontium-89 82 52.1
Strontium-90 3.2 11,030
Strontium-91 95 0.403
Strontium-140 140 12.8

F. Cobalt and
Noble Metals

Cobalt-58 0.68 1i
Cobalt-60 (j.25 1,920
Molybdenum-99 140 2.8
Technetium-99m 120 0.25
Ruthenium-103 95 39.5
Ruthenium-105 62 0.165
Ruthenium-106 22 .366.0
Rhodium-lOS 4? 1 50

Note: Th!e above groupinq. iit
that in• Table? 6 1.

rt d ,rnuciides corrPsponds to
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Table 6.3 (continued)

Radioactive Inventory
Group Radionuclide in Millions of Curies H.ilf-Life (days)

G. Rare Earths, Refractory Oxides and TransUranics

Yttrium-90 3.4 2.67
Yttrium-91 100 59
Zirconium-95 130 65.2
Zirconium-97 130 0.71
Niobium-95 130 35
Lanthanum-140 140 1.67
Cerium-141 130 32.3
Cerium-143 110 1.38
Cerium-144 74 284
Praseodymium-143 110 13.7
Neodymium-147 52 11.1
Keptunium-239 1420 2.35
Plutonium-238 0.049 32,500
Plutonium-239 0.018 8.9 x 106
Plutonium-240 0.018 2.4 x 106
Plutonium-241 2.9 5.350
Americium-241 0.0015 1.5 x 105
Curium-242 0.43 163
Curium-244 0.020 6,630

Note: The abov- grouping of radionuclides
that in Table 6.1.

corresponds to
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The magnitudes (curies) of radioactivity release for eact% category are obtained by multi-
plying the release fractions shown in Table 6.2 by the a(Iounts that would be present in
the core at the time of the hypothetical accident. lhese are shown in Table 6.3 for the
Summer plant at the core thermal power level of 2775 m'.gawatts.

The potential radiological consequences of these releases have been calculated by the con-
sequence model used in the RSS1 2 adapted to apply to a specific site. The essential ele-
ments are shown in schematic form In Figure 6.1. Environmental parameters specific to the
site of the Sumer facility have been used and include the following:

(1) Meteorological data for the site representing a full year of consecutive hourly
measurements and seasonal variations,

(2) Projected population for the year 2000 extending throughout regions of 80 km and 560
km (50 and 350 miles) radius from the site,

(3) The habitable land fraction within the 560-ka (350-mile) radius, and

(4) Land use statistics, on a state-wide basis, including farm land values, fad- product
values including dairy production, and growing sea.,on informatioo, for the State ut
South Carolina and each surrounding state within the 560-km (350-mile) region.

To obtain a probability distribution of consequences the calculations are. performed
assuming the occurrence of each accident release sequence at each of 91 different "start"
times throughout a one-year period. Each calculation utilizes the site specific hourly
meteorological data and seasonal information for the time period following each "start"
time. The consequence model also contains provisions for incorporating the consequence-
reduction benefits of evacuation and other protective actions. Larly evacuation of people.
would considerably reduce the exposure from the radioactive cloud and the contaminated
ground in the wake of the cloud passage. The evacuation model used (see Appendix I) has
been revised from that used in the RSS for better site-specific application. The quanti-
tative characteristics of the evacuation model used for the Summer site are best-esti'.ate
values made by the staff and based upon evacuation time estimates prepared by the applicint.
Actual evacuation effectiveness could be greater or less that) that rharacterized hut would
not be expected to be very much less.

The other protective actions include: (i) either c•omplete. denia! of u,, (iterdiction),
or permitting use only at a sufficiently later time after Approprit., do.ont~aminattin on
food stuffs such as crops and milk, (b) decontamination of s,'verely ir•,it.aminatel eidiron-
ment (land and property) when it is considered to be economic.illy fet.,ijle to lower ,he
levels of contamination to protective action quide (PAG) level, .•nd (e) jeni.1l ot u',t
(interdiction) or severely contaminated land ar',d pr'pert, for varý*fq peri,;ds n(t time until
the contamination levels reduce to such values by r.•dioactive de. y 41nd 0.4therinlq so tm.-t
land and property can be economically deconntamsnated _is in (ti) ,hovo The-se act'ion', wo(Jid
reduce the radiological exposure that the peop, tr'im 101 ,lmmod.i.te -;'Og,.•• ent ose of
or living in the contaminated environment.

Early evacuation within the plume exposure pathw.iy IPt and other prnteK: i.e .iction' a'•
mentioned above are considered as.essent idl sequels to serious nucl..Ir r,'actor .iccioent-,
involving siqnificant release of radioactivity to the .itmiophere lhor'•tr,,r. the ri.us!t',
shown for the Summer reactor include the benefits ,) thes.e pritctiv,, jtio;n,.

There are also uncertai oties io the es timates 0 :)t r ,., Pl,, .e I,, .'iil iM 0 r ;u:•"In n..v. e
as large as they ire for the probabilitl e't . It ) the iudqms pt ,: : t',, ., ,
it is more likely that the calcula,.e,l results o, .. , A' .at' .. ;'-. p ," O w t..•hr t.In
underest imates

The results of the calculti~ons uSinq thi,, io '.,'lu. '-de l *tr. ' r:,;:L,,.. F .,l tir-
viduals and to population-., health eflect'= tha!. Ti,"ht r .-',u!. !rt m t :,i .,., , :'.
of implementinq protective actions. jn.j r' ..'. i t c, w th , , t.r.-..;.' h, ',,ts ., Wi.th,-
contamination.

6.1.4.3 Dose and health impacts of ht'osphere.: r,,.e.ie;

The results of the cal,:ul,itions of '1;ip •tffct, * "'l •,.tO 'pilt, :j.r! ;A lf1 .)
. I nty . d site .i,-e ;'re;i:'ted FrJ the tor. 1 " . l .Ii-t!"!, . . : "

,5 i:ad ire c ore.-d -i tne 'il•ar .qci; 1 ." g•.*'• 6 4 "' -. . A '.. .,

St e;r,.r' s 5rown tt• ', 2t,,,: ,: r-!*
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Figure 6.2 shows the probability distribution for the number of persons who might receive
whole-body doses equal to or greater than 200 rem and 25 rem, respectively, and thyroid
doses equal to or greater than 300 rem from early exposure.* all on a per-reactor-year
basis. The 200-rem whole-body dose figure corresponds approximately to a threshold value
for which hospitalization would be indicated for the treatment of radiation injury. The
25-rem whole-body (which has been identified earlier as the lower limit for a clinically
observable physiological effect) and 300-rem thyroid figures correspond to the Commission's
guideline values for reactor siting in 10 CFR Part 100.

The figure shows in the left-hand portion that there is approximately one change in 100.000
per year (i.e., 10-5) that one or more persons may receive doses equal to or greater than
any of the doses specified. The fact that the three curves run almost parallel in hori-
zontal lines shows that if one person were to receive such doses, the chances are about
the same that several tens to hundreds would be so exposed. The chances of larger numbers
of persons being exposed at those levels are seen to be considerably smaller. For example,
the chances are about I in 100,000.000 (1 x 10 -1) that 60,000 or more people might receive
doses of 200 rem or greater. A majority of the exposures reflected in this figure would
be expected to occur to persons within a 56-km (35-mile) radius of tre plant. Virtually
0ll would occur within i 160-km (100-mile) radius.

Figure 6.3 shows the probability distribution for the total population exposure in person-
rem, i.e., the probability per reactor-year that the total population exposure will equal
or exceed the values given. Most of the population exposure up to 10 million person-rem
would occur within 80 km (50 miles), but I.he more severe release categories (PWR 1-3)
would result in exposure to persons beyond the 80-km (50-mile) range as shown.

For perspective, population doses shown in Figure 6.3 may be compared with the annual
average dose to the population within 80 km (50 miles) of the Summer site due to natural
background radiation of 105,000 person-rem and to the anticipated annual population dose
to the general public from normal station operation of 36 person-rem (excluding plant
workers) (Section 4, Tables 4.9 and 4.11).

Figure 6.4 shows the probability distributions for acute fatalities, representing radia-
tion injuries that would produce fatalities within ,bout one year after exposure. Vir-
tually all of the acute fatalities would be expected to occur within, a 72-kmi (45-mile)
radius and the majority within 24-km a (15-mile) radius. The results of the calctlations
shown in this fiqure and in Table 6.4 reflect the effect of evacuation within the .'6-km
(10-mile) plume exposure pathway EPZ only. Fur the'very low probability accidents laving
the potential for causing radiation exposures above the threshold for acute fatality at
distances beyond 10 miles, it would be realistic to expect that authorities wo-ild eva7uate
persons at all distances at which exposures might occur. Acute fatality consequences .dould
therefore reasonably be expected to be very much !ess than the numbers shown.

Figure 6.5 represents the statistical relitionship between populition exposure and the
induction of fatal cancers that might 3p~eir over a period of.many years following expo-
sure. The impacts on the total population and the population within 80 km (50 miles) are
shown separately. Further, the fatal, latent cancers have been subdivided into those
attributable to exposures of the thyroid and all other organs.

6.1.4.4 Economic and societal impacts

As noted in Section 6. 1.1, the various measures for ivoidance of id-erse health effects
including those due to residual radioactive contaminition in the environment are possible
consequential impacts of severe accidents. Calculations of the probabiiities and magni-
tudes of sich impacts for the Summer tacility and environs h)ve .flio been --afie Unlike
the radiati:)n exposure and health efet impacts d isCussed lbo-P. (mprects 3sh~i.Ited with
adverse healt h effects -ivoi..ance -ire 'Pore .e~jjil tr.ins, *)rmorm.j t'Qt eC'no"mic C j, I.

The results are 'Ihown as the pru,)atbiiity Ai ,stibuti;,n for cu;t t! uffsite mtiqati,
actions in Firurs 616 anti Are includep in tne ,,In.jct su r y .ib'. 6 4 e c

yot ib t n t o) If"~ -,•tm)e o ,St In• thee h t)I• :,
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• :vacuation costs
* Value of crops contaminated and condemned
. Value of milk contaminated and condemned
* Costs of decontamination of property where practical

Indirect .cst due to loss of use of property and incomes derived therefrom.

The last named cost would derive from the necessity for interdiction to prevent the use of
property until it is either free of contamination or can be economically decontaminated.

Figure 6.6 shows-that at the extreme end of the accident spectrum these costs could exceed
several billion dollars but that the probability that this would occur is exceedingly small,
less than one chance in a million per reactor-year.

Additional economic impacts that can be quantified include costs of decontamination of the
facility itself and the costs of replacement power. Probability distributions for these
Impacts have not been calculated but they are included in the discussion of risk consider-
ations in Section 6.1.4.6.

6.1.4.5 Releases to groundwater

A pathway for public radiation exposure and environmental contamination that could be asso-
ciated with severe reactor accidents was identified in Section 6.1.1.2. Consideration has
been given to the potential environmental impact of this pathway for the Summer plant.
The principal contributors to the risk are the core-melt accidents associated with the PWR-1
through 7 release categories. The penetration of the basemat of the containment building
can release molten core debris to the strata beneath the plant. Soluble radionuclides in
this debris can be leached and transported with groundwater to down-gradient domestic wells
used for drinking or to surface water bodies used for drinking water, aquatic food, and
recreation. In pressurized water reactors, such as the Summer unit, there is an additional
opportunity for groundwater contamination due to the release of contaminated sump water to
the ground through a breach in the containment.

An analysis of the potential consequences of a liquid pathway release of radioactivity for
generic sites was presented in the "Liquid Pathway Generic Study" (LPGS).1 3 The LPGS com-
pared the risk of accidents involving the liquid pathway (drinking water, irrigation,
aquatic food, swimming, and shoreline usage) for four conventional, generic land-based
nuclear plants and a floating nuclear plant, for which the nuclear reactors would be
mounted on a barge and moored in a water body, Parameters for the land-based sites were
chosen to represent averages for a wide range of real sites and are thus "typical," but
reprientee no reil site in particular.

The discussion in this section is an analysis to determine whether or not the Summer site
liquid pathway consequences would be unique when compared to land- based sites considered
in the LPGS. The method consists of a direct scaling of LPtA population doses based on
the relative values of key parameters characterizing the LPGS "small river" site and the
Summer site. The parameters which were evaluated included amounts of radioactive mate-
rials entering the ground, qroundwater travel time, sorptior on qeological media, surface
water transport, drinking water usage, aquatic food consumption, and shoreline usage.

Doses to Individuals and populations were calculated in the LPGS without consideration of
interdiction methods such as isolating the contaminated groundwater or denying use of the
water. In the event of surface water contamination, alternative sources of water for
drinking, irrigation, and industrial uses would be expected to be found, if necessary.
Commercial and sports !,-hing, as well as many other water-related activities would be
restricted. The consequences would therefore be largely economic or social, rather than
radiological. In any event, the individual and population doses for the liquid pathway
range from fractions to very small fractions of those that can arise from the airborne
pathways.

The Summer site is underlain by a complex series of soil, metamorphic rock, and i(pit-ou'
intrusions. The ba'emat of the reactor l' inqs is in a micacerou', silly ,and formation.
approximately 48-64 km (30-40 feet) above the underly iq bedroc.k.

Groundwater at tho sUile occurs in two typk- of forTatic-,is.

jointed and 'r,ic.tu, r .l cryst.I I I t ,-- ) , k fia

(2) the 1uw.pr 2ýfw's 1f tnt' sr%;3
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Table 6.4

Summary of Environmental Impacts and Probabilittes

,toajJbl I it

u( IfipaCt Per
Redctur-Year

Persons
Exposed

over 200 rem

Persons
Exposed

over 25 rem

Populat;On
Exposure Millions

of Person-Rem
50 mi/Total

Acute
Fatal i ties

Latent
Cancers

50 mi/lotal

Cost of Offslte
Mitigating Actions
P4illions of Dollars

0

0

0 0

0

0'1

1 .000

60,000

bO .000

8.000

50,000

130,000

200.000

<0.001/<0.001

C0.25/<0.25

1/7

3.5/25

20/60

0/0

<60/<'60

140/680

470/2000

3,000/4,500

5.300/5,900

<. 001

1.3

200

1,000

2,800

4.000

<1
0

500

10-11 2,300 50/90

Relatei Figure 6.2 6.2 6.4 6.3 6.5 6.6
Irnc(udes cancers of all organs. iTrIFy times the values shown in Figure 6.5 are
the thirty-year period over which cancers might occur. Genetic effects might belatent cancers.

shown in this column reflecting
approximately twice the number of

NO 1E: Refer to Section 6.1.4.1 for a discussion of uncertainties in risk estimates.
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W Estimates of groundwater travel time from the reactor building to the Board River variedover a wide range from 1140 years in the overburden soils to a conservatively estimated
7.4 years in the fractured media. The latter value was used in the comparison for
conservatism.

For groundwater travel times of several years, the most important radionuclide contribu-
tors to population dose are Sr-90 and Cs-137. -Conservative values of the retardation
factors, which reflect the effects of sorption on geologic materials similar to the frac-
tured media at the siteI4 of 8.6 for Sr-90 and 154 for Cs-137 were used in the present
analysis. The transport time from the reactor building to the Broad River is, therefore.
conservatively estimated to be about 64 years for Sr-90 and 1140 years for Cs-137. When
these times are compared to 5.7 for Sr-'M and 51 years for Cs-137 in the LPGS land-based
river case, the relatively larger travel times for the Suummer site would allow a smaller
portion of the radioactivity to enter the surface water. This reduction is about a factor
of 4 for Sr-90 over that predicted in the LPGS case. Virtually all of the Cs-137 will have
decayed before reaching the Broad River.

The Broad River would be the receptor for radionuclides mitigating through the ground. No
drinking water wells would be directly affected by the contaminated groundwater.

There would be two major municipal water users affected by the contamination of the Broad
River and other waterways downstream. The city of Columbia. South Carolina draws most of
its drinking water from the Broad River. An estimated 230,000 people would be affected.
The City of Charleston, South Carolina presently draws about 10% of its water from Lake
Moultrie. By 1990, this portion is expected to increase about 50%. The estimated 1990
population of Charleston affected would be 325,000 people. There are other smaller
drinking-water users that would be affected between Columbia and Charleston.

The hypothetical LPGS river site had a drinking water population of 620,000 people distrib-
uted at rultiple points down the river. Hence, the uninterdicted drinking water population' dose for the Summer site was calculated to be about 90% of that for the LPGS river site by
comparing the populations, groundwater travel times, and dilutions for the two sites, assum-
ing that the radioactive source terms at the sites would be identical.

Population dose from the consumption of finfish, molluscs, and crustaceans was calculated
in a manner similar to the drinking water population dose. The annual harvest which could
be affected by contamination downstream from the Summer plant has been estimated to t' about
3.5 106 Kg. The LPGS small river site, by comparison, used an annual fish harvest of
1.2 106 Kg. The uninterdicted population dose from the Summer site was calculated to be
about 2 times greater than that of the LPGS site when consumption of the fisheries harvest,
dilution, and groundwater travel time were compared.

The Broad River and Monticello Reservoir are not heavily used for swimminq or other recrea-
tion which would subject people to direct radiation from contaminated water and sediments.
There may be heavier usage in waters downstream. The LPGS population (Jose assessment, how-
ever. showed that virtually all of the beach shore, boating, and swimming dose was due to
Cs-137. Since virtually no Cs-137 is predicted to escape in the Summer case, the staff
concludes that there will be an insignificant contribution to pooulation dose from shore-
line usage, boating, and swimming.

The Summer liquid pathway contribution to population dose has, therefore, been demon-
strated to be the same order of .maqnitude as that predicted for the LPte river site, which
represents a "typical" river site. Thus. the Summer site is not uniquir in its liquid path-
w."y contribution to risk.

There are measures which could be taken to minimize the i.,p-ct of the lii'luii P.thway. Tre
staff e-timat-.d that the minimum groundwater trasel time from the Summer site to the Broa3d
River would be 1.4 years. and that the holdup of radioactivity would ue much kireater. whiCh
would 3ilow ample time for enqineerinq measures such as slurry wil's .nd well-p1int lewater-
ing to isolate tVe r.adioactive contamir'.its it the source.,6.1.4.6 Risk considerations

".e 'ote9oiig diicuIssions have dealt with hoth toe f equency (or l ime& iho;id 0f nccurrnce)
.C;r eatso d their . pS :(.ts (or clutac, , h c' inc .I~rr ,-ie ,,. , Ire
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O A common way in which this combination of factors is used to estimate risk i• to multiplythe probabilities by the consequences. The resultant risk is then expressed as a number
of consequences expected per unit of time. Such a quantification of risk does not at all
mean that there is universal agreement that peoples' attitudes about risk, or what consti-
tutes an acceptable risk, can or should be governed solely by such a measure.. At best, it
can be a contributing factor to a risk judgment, but not necessarily a decisive factor.

In Table 6.5 we show average values of risk associated with population dose, acute fatali-
ties, latent fatalities, and costs for evacuation and other protective actions. These
average values are obtained by summing the probabilities multiplied by the consequences
over the entire range of distributions. Since the probabilities are on a per-reactor-year
basis, the averages shown are also on a per-reactor-year basis.

The population exposures and latent cancer fatality risks may be compared with those releases
for normal operation shown in Section 4, Tables 4.9, 4.11, and Section 4,5.5. The comparison
(excluding exposure to the plant personnel) shows that the accident risks are substantially
lower than those for normal operation.

There are no acute fatality no- economic risks associited with protective actions and decon-
tamination for normal releases; therefore, these risks are unique for accidents. For per-
spective and understanding of the meaning of the acute fatality risk of 0.0002 per year,
however, we note that to a good approximation the population at risk is that within about
10 miles of the plant, about 9,000 persons in. the year 2000. Accidental fatalities per
year for a population of this size, based upon overall averages for the United States. are
approximately 2 from motor vehicle accidents. 0.7 from falls. 0.3 from drowning, 0.3 from.
burns, 0.1 from firearms.4b

Figure 6.7 shows the calculated risk expressed as whole-body dose to an individual from
early exposure as a function of the distance from the plant within the plume exposure path-

__ way EPZ. The values are on a per-reactor-year basis and all release cateqories in
Table 6.2 contributed to the dose, weighted by their associated probabilities.

Evacuation and other protective actions reduce the risks to an individual of acute and
latent cancer fatalities. Figures 6.8 and 6.9, respectively, show curve; of constant.
risks per reactor-year to an individual, living within the plume exposurý. pathway EPI of
the Summer plant, of acute death and of death from latent cancer, respectively. As function.;
of distance due to potential accidents in the reactor. Directional viri.ation of theSe curvp.
reflect the variation i.n the average fraction of the yeAr the wind would be blowinq into e.ach
direction from the plant. For comparison, Jhe following risks of fatality per 'year to v'
individual living in the U.S. may be noted4 ; automobile a,cident 2.2 116-4. fall, I.1
drowning 3.1 x 10-1, burning 2.9 - 10-5, and firearms 1.2 - 10-"

Table 6.5

Average Values of Envirormen!il Risks

Due to Accidents per Reactor-Year

Population exposure

Person-rem within 50 mies
Person-rem total ,

Acute Fatalities ,) ,2

Latent cancer fatalities

All organs excluding thyroid .i
Thyroid only 1 :4

Cost of protective actions

and eezontamination .I.,

Note: P'ease sep -i'n6117f ~ us t ~ .;
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The economic risk associated with evacuation and other protective actions could be compared9with property damage costs associated with alternative energy generation technologies.
The use of fossil fuels, coal or oil, for eaimple, would emit substantial quantities of
sulphur dioxide and nitrogen oxides into the atmosphere, and, among other ýhings, lead to
environment-i, and ecological damag through the phenomnon of acid rain.4 This latter
effect has not, however, been sufficiently quantified to draw a useful Comparison at this

There are other economic impacts and risks that can be monetized that are not Included in
the cost calculations discussed In Section 6.1.4.4. These are accident impacts on the
facility its-lf that result in added costs to the puOlic, i.e., ratepayers, taxpayers.
and/or shareholders. These are costs associated with decontamination of the facility it-
self and costs for replacement power.

No detailed methodology has been developed for estimating the contribution to economic
•.risk associated with cleanup and decontamination of a nuclear p-Mer plant that has undergone
a serious accident toward either a decommissioning or a resumption of operation. Experience

• with such costs is currently being accumulated as a result of the Three Mile Island accident.
It Is already clear, however, that such costs can approach or even exceed the original
capital cost of such a facility. As an illustration of the possible contribution to the
economic risk, if the probability of an accident serious enough to require extensive
cleanup and decontamination is taken as the sun of the nine categories in Table 6 2, i.e.,
about 5 chances in 10,000 per reactor-year, and if the "average" decontamination cost for
these nine categories is assumed to be one billion dollars, then the estimated economic
risk would be about $500,000 per reactor-year.

The cost of replacement power is significantly affected by the point in the lifetime of
the plant a' which a loss in electric generating capability might occur. The cost is
highest at the beginning of plant operating life decreasing to zero at the end of life.
For illustrative purposes, the costs and economic risk have been estimatet1 for a .worst
case' situation for the 900-megawatt (electric) Summer plant by postulating a total lo~s
in the first year of a projected 30-year operating life. Replacement power at 57 oils per
kWh Is assumed over an 8-year period tefore a new plant of like capacity can be put into
service. Using a 60% capacity factor, the annual cost of replacement pcwer would be $180
million per year for the 8-year period. Interest and depreciation charges "or the new
plant are estimated at $77 million per year in 1980 dollars, representing the differential
cost of having to construct a new facility, and extending oder the majority of the lifetime
of the original facility.

If the probability of sustaining a total loss of the original facilit, is takwen as the
probability of occurrence of a core melt accident (approximated by the surn of the prob-
abilities for the categories PWR-1 through I in Table 6.2), then the average contribution
to economic risk that would result from an early life loss of the S'.swer plint is 4bout
$10,000 per year during the 8 -year replaee.o.wnt periud and af'out $3,000 per yea- for the
balance of the 30-year original lifetime.

Additional replacement power costs could be Sustained by operators of nuclear power plants
other than the one directly involved in an accident if the cause of the accident is Gf a
generic nature and resulted .in forced outages of other plants. Estimates of such additional
economic impacts would be speculative and have not been made by the staff.

6.1.4.7 Uncertainties

The foreocing probabilistic and risk assessment discusl~on has been baiedI upon the method-
ology presented in the Reactor ,afety Study (RSS) which was published in 1975.

In July 1977. the NRC organized an Independent Risk Assessment Review Group to (- c'arify
the achievements and limitations of the Reactor Safety Study, (2) assess the peer comments
thereon and the responses to the comments, (3),study the current state of such risk
assessment methodology, and (4) recommend to the Coirmssion how and whether ,uCh nethodoloýy,
can be used in the regulatory and licensing process The results of this -t'Ady wei:e i,,sued
September 1978.11 This report, called the Lewis Report. contains several tindinqs and
recommendations concerning the R$S. Some of the more'significant fiindings are Surrilldrij;ed
below.

1. A number of sources of both conservatism arid nonconservatism, in the p•)-ituiity
calculations in RSS were found, which were very difficult to balance- Th. Revieýw
Group was unable to determine rether the ,ierj'l :)rcbib:!ity of a corn- mteblt ,qi~e in
the R.SS was hiqn or low, ,),it they da', c.ncl,.,! t1rit -e error wp ý I .n -er't.ted
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2. The methodology. which was an important advance over earlier methodologies that had
been applied to reactor risk, was sound.

3. It Is very difficult to follow the detailed thread of calculations through the RSS.
In particular, the Executive Summary is a poor description of the contents of the
report, should not be used as such, and has lent itself to misuse in the discussion
of reactor risk..

On January 19, 1979, the Commission issued a statement of policy concerning the RSS and
the Review Group Report. The Comiission accepted the findings of the Review Group.

The accident at Three Mile Island occurred in March 1979 at a time when tne accumulated
experience record was about 400 reactor years. It is of interest to note that this was
within the range of frequencies estimated by the RSS for an accident of this severity. ,d
It should also be noted that the Three Nile Island accident has resulted in a very compre-
hensive evaluation of reactor accidents like that one, by a significant number of 'investi-
gative groups both within NRC and outside of it. Actions to improve the safety of nuclear
power plants have come out of these investigations, including those from the President's
Comission on the Accident at Three Mile Island, and NRC staff investigations and task
forces. A comprehensive "NRC Action Plan Developed as a Result of the TMI-l Accident,"
NUREG-0660. Vol. 1, May 1980 collects the various recommendations recommendations of these
groups and describes them under the subject areas of: Operational Safety; Siting and
Design; Emergency Preparedness and Radiation Effects. Practices and Pr -edures; and NRC
Policy, Organization, and Management. The action plan presents a sequence of actions,
some already taken, that will result in a gradually increasing improvement in safety as
individual actions are completed, The Sumer plant is receiving and will receive the
benefit of these actions cn the schedule indicated in NUREG-0660. The improvement in
safety from these actions has not been quantified, however, *and the radiulogical risk of
accidents discussed in this chapter does not reflect these improvements.

6.1.5 Conclusions

The foregoing sections consider the potential environmental impacts from accidents at the
Sumer facility. These have covered a broad spectrum of possible accidental releases ofradioactive materials into the environment by atmospheric and groundwater pathways.

Included in the considerations are postulated design basis accidents and more severe acci-
dent sequences that lead to a severely damaged reactor core or core melt,

The environmental impacts that have been considered include potential radiation exposures
to individuals and to the population as a whole, the risk of near- and long-term adverse
health effects that such exposures could entail, and the potential economic and societal
consequences of accidental contamination of the environment. These impacts could be severe
but the likelihood of their occurrence is judged to be small. This conclusion is based on
(a) the fact that considerable experience has been gained with the operation of similar
facilities without significant degradation of the environment, (b) the fact that, in order
to obtain a license to operate the Summer facility, it must comply with the applicable
Comission regulations and requirements, and (c) a probabilistic asstessment of the risk
based upon the methodology developed in the Reactor Safety Study. The cve.'all assessment
of environmental risk of accidents, assuming protective action, shows that it is roughly
comparable to the risk from normal operation although accidents have a potential for acute
fatalities and economic costs that cannot arise from normal operations. The risks of
acute fatality from potential accidents at the site are small in comparison with risks of
acute fatality from other human activities in a comparatively-sized population.

We have concluded that there are. no special or unique c-ircumstances about the Summer site
and environs that would result in different or substantially greater environmental impacts
than those from other presently operating pressurized wats.r nuclear puwer plants. !here-
fore, on the basis of this analysis, no special or additional engin, eered safety features
are recommended for the Summer plant.

6.2 TRANSPORTATION ACCIGENTS

The transportation of cold fuel to a reactor, of irradiated fuel from the reactor to a fuel
reprocessing plant, and of solid radioactive wastes irrm the reactor to• buri.l qrounds is
within the scope of the NRC report entitled, "Ervironmental Survey ot Tr~nsprtdLir,-n 3f
Radioactive Materials to and from Nuclear Power Plants."'°" !he apvtici:t has faciiities
available for shipping irradiated fuel by truck. The .Itaf f has examýn,•l these facilities
and feels that they will meet all staff rec,-irments for _MiL;0,rq ýuh ..t ., T .p -
cant has St -ted that so I.d radi cacti ve Aastes I b', :'prP.d Gren,2 ',ctu• t•:
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D burial grounds by truck (OL-ER, Sect. 3.5.4). The environmental risks of accidents in
transportation are summarized in Table 6.6 (normal conditions of transport are summarized
in Table 4.14).

Table 6.6

Environmental Risk of Accidents in Transport of.Fuel and Waste
To and From a Typical Light-Water-Cooled Nuclear Power Reactor 3

Environmental risk

Radiological effects Smallb

Common (nonradiological) causes 1 fatal injury in 103 reactor years; 1 nonfatal
injury in 10 reactor years; $475 property damage
per reactor year.

aData supporting this table are given in the Commission's "Environmental Survey

of Transportation of Radioactive Materials to and from Nuclear Power Plants,"
WASH-1238, December 1972, and Supp. 1, NUREG-75/038, April 1975. Both documents
are available for inspection and copying at the Commission's Public Document
Room, 1717 H Street, NW., Washington. D.C., and may be obtained from National
Technical Information Service, Springfield, VA 22161. WASH-1238 is available
from NTIS at a cost of $5.45 (microfiche, $2.25) and N'REG-75/038 is available
at a cost of $3.25 (microfiche, $2.25).

bAlthough the environmental risk of radiological effects stemming from transoor-

tation accidents is currently incapable of being numerically quantified, the
risk remains small regardless of whether it is being applied to a single reactor
or a multireactor site.
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7. NEED FOR THE STATION

7.1 INTRODUCTION

_--This section presents an analysis of the need for Unit 1 of t~e Virgil C. Summer Nuclear Station
:based on the energy demands of the service area, the potential for production cost savings, and .the
increased reliability of the applicant's system. Reflected in the analysis are the dramatic changes
• . h.~~have occurred since the Arab oil embargo of 1973 and the downward revision of the applicant's
16oad forecasts that resulted from those changes.

7.iT,2 SERVICE AREA AND REGIONAL RELATIONSHIPS

7.2.1 Service area

JThe 900-MWe Virgil C. Summer Nuclear Station is owned by South Carolina Electric and Gas Company
(SCE&G) and the South Carolina Public Service Authority (SCPSA) in a two to one ratio. Power
produced by the plant will be allocated according to the ownership ratio, 600 MW to SCE&G and 300 MW
to SCPSA. Construction, licensing, and operation of the power station is the responsibility of
SCE&G.

:-The service area of SCE&G includes 24 of South Carolina's 46 counties in the southern portion of th'
.state and a population of more than 1.2 miltion. Electricity is provided at retail to more than
336,000 customers (as of the end of 1979) in 127 communities. In addition, three municipalities and
six electric co-ops are served. Columbia and Charleston are the two major electrical load centers
in the service area.

Sentity of the State of South Carolina. SCPSA was created in 1934 to provide flood control,
ai nage and navigation services, and electric power. Electric service is provided directly at

,,,#etail to approximately 37.000 residential 3,;,d cc.-iercial customers in 8 communities (mostly in the
counties of Berkeley. Horry, and Georgetown), 3 mititary estaolishments. and 21 large industrial
customers. Wholesale sales are made to 2 communities and to 15 individual electric distributive
cooperatives represented by the Central Electric Power Cooperative in 35 counties of the State.

7.2.2 Regional relationships

The SCE&G and SCPSA are members of the Southeaster-n rlpctric Reliabilit, Council (SERC) and the
Virginia-Carolinas (VACAR) subregion group. Memue',-i. In 2,eSe larger groups provides a means for
the member utilities to coordinate their* load fore(.j-t , an.; system-generation planning in a way
that will maximize reliability at acceptable costs or rieneration.

The transmission systems of SCE&G and SCPSA are interconnect.i-d t a,?ever!3 points for emergency and
economic exchange purposes. the SCE"& also has interconneclions wi-n :,eorgia Power Company. Duke
Power Company, Carolina Power & Light Company. and the Southeastern P-wer Administration (SEPA);
SCPSA has other interconnections with Carolina Power 9, Liqht and ; he SEPA interconnections

,provide both utilities with strengthened ties with Georgia Power ComQ3,,,, arnd Duke P,ýwer Company and
permit transmission of SEPA-generated electricity over SCW&G and SCPSA •i.-,et tn power distribution
cooperatives in much of South Carolina. the applicant's externil inter'tie, ;..vide the caDab!ility
of receiving emergency support f-,,m oistint. memters, of SERC and VAýA-R 3nd fr-,r ... lites in Ijacent
reliability council regions to the north did west thtrOuch a weblie transmiss.' ter'connection
system.
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7.3 BENEFITS OF OPERATING THE STATION I
7.3.1. Minimization of production c)st-.

In the absence of any overriding eivironmenta) or safety considerations, the decision to operate the,:
completed Summer station can be evaluated with respect to the economic merits of such action. The:•
applicant has provided 1982 projected fuel costs for its fossil-fueled generating facilities and for::
the completed Summer Station. These cost data are suommarized in Table 7,1,.

Table 7.1 1982 fuel cost in mills/Kwh.

Fuel Cost (mills/kWhr)

Coal 19.6
Oil 44.2
Nuclear 6.6

Because it is assumed that the station is completed and ready to operate, the investment costs are
expected to be borne by the consumer whether the plant operates or not. The economic comparison to
be made, therefore, is that of the nuclear fuel costs vs the fuel costs for increased use of the
existing fossil-fueled stations in both utility systems. A comparison of the fuel costs presented
above reveals that the fuel costs at the nuclear plant will be about one-third to one-sixth of the
fuel-related portion of the generating costs at fossil-fueled stations. Assuming a 60% plant
capacity factor for its initial operation and 75% replacement by coal and 25% replacement by oil,
the staff finds that the following additional (differential) cost of generation would result for thel
combined owners if operation of the Summer station were delayed for one year: q

Plant type Cost ($106)

Coal-fired plants (about 75% of system) 46.1
Oil-fired plants (about 25% of system) 44.5

Therefore, the total additional cost of generation from a une-year delay in operating the Summer
station would be about $90 million in 1982.

A production-cost analysis should also include the differential in ý ible 0 & M costs between the
Summer Station and the units which would provide the replacement energy. However. these cost items
are quite small in relation to the fuel cost differential and could not alter the ultimate cost
differential to any meaningful degree.

7.3.2 Load growth

Since the issuance of the FES-CP, SCE&; has made extensive downward revisions in its projected load
growth for the late 1970s and early 1980s, reflecting tne economic- and conservation-related after
effects of the Arab oil embargo of 1973 and subsequent increase in costs of all forms of nonrenewable
energy resources. the most recent tabulation of load responsibility, shown in Tab'e 7.?, indicates
that tl~e current load respon-ibility for 1980 is about 1800 MWe lower than projected by SCE&G in the
early 0910s. The basic system annual load growtn is projected to grow at an averaq.- annual rate of
about 2.5% between 1980 and 1985. This is significantly lower than the observed qrowth rate between
1970 and 1977.
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Table 7.2 Projected load
respo,-.ibility for SCE&G

through 1985

Load Annual
Year responsibility change

(l'e) (M)

1977a 2365
19759 2420 2.3
1979a.0 2376 -1.8
1980a 2563 1.9
1981c 23nn -6.4
1982 2483 3.5
1983 2631 6.0
1984 2760 4.9
1985 2899 5. 0

a Actual.

b Decrease in actual load for 1979
due to expiration of 75 MWe control
with Georgia Power Company

C Decrease in projected load for 1981
due t.- expiration of 74 NWe contracts
•ith Carolina Power & Light and Duke
Power Cnmpanies. Projection for 1981
based on normal weather; whereas 1980
summner temperatures were abnormally high.
Source: Letter from T.C. Nichols, Jr.
(SCE&G) to H. Denton (NRC). [ec. 31,
1980.

The staff believes that the applicant's latest projection of a compound annual growth rate 4;! 2 0
percent is not excessive when Compard with the compound annual growtn rates of 7% between V..6 nd
1978, or 2.7% between 1977 and 1980.

In response to tie reduced growth rate of peak load. SCF&G reduced its planned growth of puw,."
supply primarily by selling one-third of the capacity of the Summer station to SCP'A arid .eli-ri1,1,
construction of other new facilities. Table 7.3 shOws SCELG installed capacity (current in,1
projected) through 1985. The Summer unit is scheduled for commercial operation in late' ['frI

Table 7.3 Existing capacity, additions, and
retirements through 1985 for SCE&G

Capacity
Unit (MWe) Year Type of use Type of fuet

Existing 1977 1644 Base Coad
580 Base No. 6 oil

94 Peak No. 6 oil
290 Peak No. 2 oil
206 Peaka Hydro

38 Base Hydro

Total 285?

Fairfield 256 1918 Peak Hydrn-ý:mved stora3qe
Fairfield 256 1979 Peak Hyiropumped stora-e;
Canadys 8 1980 Base Coall
Pan -13 1980 Peak No 2 -il
Summer 600 1982 Base Nuci,!ar
'Available capacity -eperdent -nfTT i
Letter from Nichol- (iCF&G) t Oento, (NWNC.
December 31. 1380.
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The applicant is committed to maintaining a reserve capacity equivalent to the greater of either 2 *
of the load responsibility or the capacity of the largest unit in the system. These are generally
considered by 6h# industry and regulatory groups' to be acceptable criteria for establishing reserve

'capacities. The power system generation reserve capacities with and without the Sumer station in...
operation,* determined from the load responsibility and planned system capacity (Tables 7. Z and 7,
are showniA 0.:.Table, .7.4:. for the years 1982 throtjn 1985. : By comparing the data. in Table 7.4 wiih the
reserve criteria, the staff finds that the Sutmer station will be needed to maintain minim.m
reliability.conditions by 1985.

Table 7 4 Power system reserves for SCE&G
with and wt,hout Summer station

Reserves with Reserves without
Year Summer station Sumer station

SWe i oý peak load Mwe I of peak load

1982 1476 59.4 876 35.3
1983 1328 50.5 728 27.7
1984 1199 43.4 599 21,7
1985 1080 36.6 460 15 9

The projected load responsibility for SCPSA through 1985 is shown in Table 7.5. . Compound a, Ualload growth for the 1980-1985 period is projected at about 6% by SCPSA for the basic servtce rea
This is below the growth rate of 8.81 per year since the Arab oil embargo and lower than the 12 pe
year from 1966 to 1973 (OL-ER, Table 1.1-12). An additional load of 360 MW for a new aluminum-
smelting plant is added (in segments) to the base-load projections for 1980 and 1981. Considering
the consistent growth pattern of load responsibility and the trend toward increased use of electric-
ity by residential consumers, the staff believes that the SCPSA near-term load growth projections
are not unreasonable.

Table 7.5 Projected load
responsibility for SCPSA

throuqh 1985

L ouad Annual
Year responsibility Change.(.. we) Vt)

1977 1161
197g. 1231 6 *1'79a 1352 9 R

198 0a 1508 ii 5

1881 I•68 23 '1
1962 1966 ?

1983 2084
194 2221 6 9
.1985 211 6 I

Actua 1
Note - A new aluminwn U3t, or

I•/. ~~~cc-modny Deqjan ooerat ;,jn n:,,

1mG rki j cr~ount-, fojr thte.ifp

"*,e tn int: i j!,..

:. e e •rotm '' ' • { ::•. ,
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To meet the projected load responsibility. SCPSA currently plans to operate the generating resources
listed in Table 7.6. Detewined from this resource planning (including purchases) and the projected
load responsibility (Table 7.5), the system reserve capacities with and without the Summer station
through 1985 are shown in Table 7.7. By the same 20% reserve criteria, SCPSA will need its share of
the Summer unit in 1982.

Table 7.6 Existing capacity, additions, and
retirements through 1985 for SCPSA

Capacity
(We) YearUnit Type of use Type of fuel

Existing 1980 1152
170
130

92

177

1721

280
300
84

450

Base
Intermediate
Intermediate
(or base)

Peaking -
Peaking

Base
Base
Intermediate
Base

Coal
Coal

Hydro
No. 6 oil
No. 2 oil

Winyah Unit 4
Sumer
St. Stephena
Cross Unit 2

1981
1982
1983
1984

Coal
Nuclear
Hydro
Coal

a Owned by Corps of Engineers; dispatched by SCPSA.

Source: Letter from Nichols (SCE&G) to Denton (NRC), December 31, 1980.

Table 7.7 Power system reserves for SCE&G
with and without Summer station

Includes 155 WMe of purchases

Reserves with Reserves without
Year Summer station Summer station

He % of peak load IWe • of peak load

1982 490 24.9 190 9.7

1983 456 21.9 156 7.5
1984 763 34.3 463 20.8
1985 613 25.8 313 13.2

However, if afl other VACAR units planned for initial commercial operation in 1980 and 198) were
delayed beyond the summer of 1981, the regional reserve level during the 1981 summer peak-load
period would be about 8.5%, which is not adequate.

Co~.e.~.a g-q t.'e recent history of delay in completion of base-load steam-electric generating
•tats.;, tne staff believes it is prudent for SCE&G to complete the Summer station as scheduled to
dts,urt -C&C•' ind SCPSA system reliability in 1982.

1 3 .3 fntr•, consumpt'on

Tne ;?rojected annual energy requirements and growth rates for both utilities are shown in Table 7.8.
A comtbi.1atn of extrapolation tecnniques, judgment based on eAperience, and econometric modeling
areJse. tl SCE& to forecast its annual energy requirements. The econometric model (0L-ER.

e I .2 2 is Dased on correlations of historic energy consumption with economic activity in
Wtn ?.•;V•w,•q three sectors Iefine, ny the U.S. Bureau of Economic Analysis (5EA):

S .: urance. J Znl ,r:-ed estate.
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Table 7.8 Projected annual energy consumption

through 1985 in service areas of SCEMG and SCPSA

SCE&G SCPSA

Year Annual Annual Annual Annual.
energy change energy change

(109 kWhr) (%) (109 kWhr) (M)

1977a 11.14 5.78
1978a 11.62 4.2 6.25 8.1
1979a b 11.25 (3.2) 6.59 5.41980a 11.79 5.0 7.84 19.0
1981 11.49 (2.5) 10.28 31.1
1982 11.90 3.5 10.70 4.1
1983 12.62 6.1 11.22 4.9
1984 13.24 4.9 11.64 5.5
1985 13.91 5.1 12.50 5.6

&Actual consumption figures.
bDecrease in SCE&G 1979 energy consumption due to expiration
of 75 M'e contract with Georgia Power Company

cOecrease in SCE&G 1981 energy consumption due to
expiration of 74 Mte contract and abnormally high
summer temperatures in 1980

Source: Letter from Nichols (SCE&G) to Oenton
(NRC), December 21. 1980.

Projections of future electricity consumption are made by app!ying BEA projections of economic
activity in these sectors to the basic model and making adjustments for losses and expected future
perturbations.

The projected comoound annual growth rate of energy generated by SCE&G is about 3.4% from 1980
through 1'3S5, compared with 7.7% for the period 1966 through 1977.

By couib:" , ' ,torical trend extrapolation, forecasts from its wholesale customers (cooperatives
and majcr .. .-<, i.e., those whO purchase more than 83% of the system'.s generated energy; OL-ER,
Sect. 1.1. .3), new customer needs, and independent evaluation of economic growth in the service
area, SCPSA develops its annual energy forecast. The projected compou;nd annual growth rate
generated by SCPSA for the s.stem is about 9.8% between 1980 and 1985. However, because of the
significant energy consumption of a new aluminum production company in the service area, the annual
growth rate for the basic service area is significantly less.

The energy consumption growth rates projected by SCE&G and SCPSA are significantly higher than those
determined in.recant State-level analysis by Chern et al. 2  However, the staff believes the
applicant's projections are reasonable for the next few years judging from the overall effects of
the following factors:

1. the price of electric ty.
2. the price and avaii3ility of natural qas,
3. the number of electric heating and air-conditioning customers, and
4. populat;on and economic growth.

The price of electricity in the service area of the two utilities has been increasing slightly
faster than the general inflation rate as reflected by the gross national product price deflator.3
The increasing real price of electricity is expected to a:t as a depressant on growth, of
consumption.

The price of natural gas has alsG increased rapidly in the last few years. There have also been
'QV occasional actual, and/or expected, shortages in supply. These factors have fostered an increase in

the runcer of current and new customers requesting service for e;ectric heating and air conditioning.
cr example, SCE&iG .has oervec an increase ,•n U3-electric neating customers from 16,700 in 1970 to

• ,re than 56,o0 in 1977 (CL-ER, Tatle 7.!-<4). E~ectricity was used fzr heating in about 7% of South
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arolina residential units in 1970,4 and the staff finds that the current proportion of electrically
heated homes exceeds 20%. Natural oas prices are expected to continue to increase more rapidly than
the general inflation until its energy cost is equivalent to fuel oil and coal.

There is, determined from the 1969 population and the State projections for 1980 and 1990 (OL-ER,
Table 1.1-21), an annual compound growth of population of 4.5% per year. This population growth,
which is much greater than for the nation, will induce economic growth and demand for energy,

:::..particularly electricity. This population growth rate is also about 50% higher than the value used
in the projections prepared by Chern et al.y

.. 4 CONCLUSION

The staff concludes that timely operation of the nuclear unit will result in production cost savings
through the reduction in consumption of the more expensive coal and oil fuel resources. The staff
conchl.us that it is prudent for the utilities to operate the Summer station to ensure the reliability
of their systems in 1982 (particularly SCPSA) and to maintain acceptable regional reserve levels in

.. case other units under construction are delayed.

High state-wide population and economic growth in recent years. combined with an increasing proportion
of energy use in the form of electricity, will result in a growth rate of electricitv demand in South
Carolina greater than that observed on the national scale. The staff finds that the Sumper station
will be useful in meeting the increased demand for electric energy.
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8. EVALUATIOr0 OF THE PROPOSED ACTION

8.1 INTRODUCTION

. The staff has reassessed the physical, social, a.,-d economic impacts attributable to the
;_.Summer station. Because the plant is currently u,•ler construction, many of the predicted

and expected adverse impacts of the construction phase are evident. None of these impacts
has been significantly greater than predicted in the FES-CP, and none has significantly
changed the benefit-cost balance determined during tve construction permit stage. Also,
no unexpected impacts have occurred that influenced ti-e benefit-cost balance.

Operation of the station has been reassessed, with increised emphasis on impacts of impingement
and entrainment on the aquatic biota of Monticello Reservir. Changes in transmission line

ýrouting and new environmental protection laws regarding eniangered and threatened species have
necessitated new assessment of terrestrial impacts of station construction and operation
Although no impacts of operation are expected to significantly crange ttý benefit-cost
ibalance, ecological and physical ronitoring-data during operation, as outlined in Sect. 5. are
needed for verification. The applicant is required to submit 0his information in fulfilling
the requirements set forth in its NPDES permit (Appendix C). Tý.e specifi( studies required to
comply with the NPOES permit are detailed in Appendix F.

* 8.2 ADVERSE EFFECTS THAT CANNOT BE AVOIDED

18.2.1 On land

In Sects. 2.2 and 4.4, it was stated that plant operations would result ýn the conversion of
some forested and agricultural land for use primarily for the generating ttation, substations,

" and transmission lines. This loss of forest and agricultural resources cat. be considered an
adver' impact, although the amount to be taken , a small fraction (0,1%) CJ the totad :*orest
and agrir-ltural resources of the affected counties in this predominantly ruril region.

8.2.2 On surface waters

The discharge of treated chemical and sanitary wastes from operation of the Summer station
(Sect. 3.2.6) to Monticello Reservoir and subsequently to the Parr Reservoir ana 2 ', id River
is expected to have no measurable adverse effects on these water bodies.

The discharge of waste heat will result in an acceptable increase in the temperature o"
Monticello Reservoir (Sect, 4.3.3). The temperature of the water discharged through the
Fairfield pumped storage facility will satisfy the limitations imposed by the NPDES perm't
(Sect. 3.2.4).

8.2.3 On groundwater

Because the discharge of treated chemical and sani.tary ,astes is expected to have ,nly
minimal adverse impact on surface waters, infiltration of water from Monticel!o Reservoir
into the groundwater system will likewise be expected 'o have minimal adverse effects.

8.2.4 On air

*The quantity of nonradioactive gaseous effluents released *1urKn nopration will be small and
insignificant in effect. Because the plant will use nnce-thr:"uqh coolin• and nave no colino
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'a" towers, the heat dissipation system will cause only minor increases in evaporation and will have no w

significant impacts on air.

8.2.5 Terrestrial ecology

Terrestrial biotic impacts of Summer station operation are expected to be insignificant and
imeasurable,

8.2.6 Aquatic ecology

The unavoidable adverse effects on the regional aquatic ecology because of Summer operation are
identifiable but are not easily quantified. Operation of the Sumner facility may adversely affect
the fish population in Monticello by impingement of adults, entrainment of larvae, and perhaps
thermal shock in and near the discharge canal area. The absence of baseline data for the Monticello
Reservoir environment and the additional perturbations from ,earby Fairfield operation preclude the
quantification of these unavoidable impacts. It is the staff's opinion that the adverse environmental
effects of Sumer operation will not be unduly severe and, in particular, will be snall compared to
those expected from Fairfield operation.

8.2.7 Radiological

Releases of radioactive materials to the environment for normal operation will occur in small
quantities and are not expected to have any measurable effects.

8.3 SHORT-TERM USES AND LONG-rERM PRODUCTIVITY

8.3.1 Scope

The National Environmental Policy Act requires the staff to consider specifically the long-term con-
sequences to biological productivity of building and operating the Summer station and of alternative
short-term uses of man's environment. In this context, short-term is the period of construction and
operation, and long-term is the period beyond the service life of the facility. In the case of nuclear
power facilities, there may be strong economic pressures to continue to use the chosen site (or
adjacent ones) for power generation for several facility lifetimes. In this event, the long-term
effects on productivity will increase but not to a significant level when compared to the regional
biological productivity.

8.3.2 Short-term uses and productivity

Electricity generation for which the site is needed, possibly on a short-term bas'is, is described in
Sect. 7. Before construction most of the site and transmission corridors was wooded, and in the short-
term, the forest products from these areas will be unavailable to man. Agricultural land in the
transmission corridors will for the most part continue in agricultural use. Although the trees will
be removed from the transmission corridors, this area can still remain biologically productive through
growth of grasses, shrubs, and other vegetation and thus provide habitat and feeding areas for fauna.
The staff does not believe there will be any serious impacts on short-term productivity or use of
the heavily forested area of the proposed power station.

8.3.3 Long-term productivity

The potential exists that the plant strictures will not be disraintled until sometime dfter operation
ceases. In this case the Summer st tion will directly affect the long-term productivity of the
forested environment. About 81 ha (?00 acres) will be affected on a long-term basis. However, the
remaining portion of the area cleared for plant use will be landscaped or allowed to revert to

qN' natural veqetation,
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9 8.4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

8.4.1 Scope

Irreversible comitments generally concern changes set in motion by the proposed action that.
-at some later time, could not be altered to restore the present order of environmental resouirces.
Irretrievable comitmmnts are generally the use or consumption of resources that are neither
renewable nor recoverable for subsequent utilization. The detailed discussions of the impacts
are In Sect. 4.

8.4.2 Commitments considered

The types of resources of concern in this case can be identified as (1) material resources,
such as materials of construction, renewable resource material consumed in operation, and
depletable resources consumed, and (2) nonmaterial resources, including a range of beneficial
uses of the environment.

Resources that. generally, may be irreversibly Committed by the operation are ($) biological
species or species' populations destroyed; (2) construction materials that cannot be recovered
and recycled with present technology; (3) materials rendered radioactive that cannot :e
decontaminated and materials consumed or reduced to unrecoverable waste, including the
uranium-235 and uranium-238 consumed; (4) the atmosphere and water bodies used for disposal of
heat and certair waste effluents to the extent that other beneficial uses are permanently
curtailed; and (5) land areas rendered permanently unfit for other uses.

8.4.3 Biotic resources

8.4.3.1 Terrestrial

About 81 ha (ZOO acres) of the site have been removed from natural biological prcductivity and
will remain so for the life of the station. However. only that part of the site not recovered
when the plant is dismantled, as determined by the eventual decoomissioning method, can be
considered a permanent loss, and this is expected to be only a small portion Hf the land now
in use. Virtually none of the area affected by the transmission corridors is considered
irreversibly lost to biotic productivity.

8.4.3.2 Aquatic

Operation of the Summer station will result in a small increase in the biotic impact caused by
the existing pumped storage facility. However, no irreversible impacts should occur.

8.4.4 Materials of construction

Materials of Construction are almost entirely of the depletable category of resources. Con-
crete and steel constitute the bulk of these materials; numerous other mineral resources are
incorporated in the physical plant. No commitments have been made on whether these materials
will be recycled when their present use terminates.

Some materials are of such value that economics clearly promote recycling. Facility operation
will contaminate only a portion of the plant to such a degree that radioactive decontamination
would be needed to reclaim and recycle the constituents. Some parts of the fac'lity will
become radioactive by neutron dCtiv3tioni Radiation sh'elding around the reactor and around
other components inside the primary neutron shield constitutes the major materidl in thl,
category, for which it is not feasiole to sesiardte the activation products from *he base
materials.- Components that come in contact with reactor coolant or with radioactive waste)
will sustain variable degrees of surface contamination, some of which would be removed if
recycling is desired. The quantities of materials that could not be decontdminated for
unlimited recycling probaoly represent very small fractions of the resource, available in Kind
and in broad use in industry.

Many materials on the "List of Strategic and Critical materials'' (e g a!uminum, asbestos,
beryllium, cadmium, lead. iickel. platinum, silver, tin, tungstun, and zinc) are used in
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nuclear facilities. Construction materials are generally expected to remain in use for the full
life of the f-,.ility, in contrast to fuel and other replaceable components discussed later. There
will be a long period of time before terminal disposition must be decided. A' that time, quantities
of materials in the categories of precious metals, strategic and critical materia)s, or resources
having small natural reserves must be considered individually, and plans to recover and recycle as
much of these valuable depletable resources as is pricticable will depend on. need.

8.4.5 Uranium fuel and its availability

Department of Energy resource estimates indicate that sufficient uranium resources exist in the
United States to fuel all operating reactors, reactors under construction, and reactors being
planned for their full 30-year lifetimes at a U 0 cost (1978 dolldrs) of $30/lb or less. These
quantities of uranium can be supplied from the Pe~ource categories designated as "reserves" andTMprobable potential,u the two most certain resource categories. 2

8.4.6 Other replaceable components -ind con;umable materials

Other materials consumed, for practical purposes, are fuel-cladding materials, reactor-control
elements, other replaceable reactor core components, chemicals used in processes such as water
treatment and ion-exchanger regeneration, ion-exchange resins, and minor quantities of materials
used in maintenance and operation.

The consumed resource materials have widespread usage. However, their use in the proposed operation
is expected to be reasonable with respect to needs in other industries

8.4.7 Water and air resources

A maximum of about 0.37 m3/sec (13 cfs) of water will be lost from the Summer station throuqh
evaporation. However, the use of the water can be viewed as an irreversible loss only in the same
sense that natural evaporation from water bodies is an irreversible loss. The staff does not
believe that such usage will have a long-term effect.

Operation of the Summer station will have little affect on air resources beyond the minimal impact
caused by various equipment emissions.

8.4.8 Land resources

The staff's assessment of this impact has es'entially not changed since the earlier review. except
for a decrease of about 9 ha (22 acres) of transmission line corridors Land is not necessarily
irreversibly and irretrievably committed in the long term. because most or all of it could be used
for other purposes in the future. On the site, land not committed to buildings, the switchyarrd, and
other facilities will be landscaped or covered with vegetation. Although the applicant will
probably continue to use the land for an extended period for electric power production, with
adequate effort at some future time the land could be restored for other useful purposes.

8.5 ALTERNATIVES TO THE PROPOSED ACTION
8.5.1 R~sum6

During the construction-permit (CP) review stage, tne staff analyzed alternative'sites, plant
designs, and methods of power ye 'ration, including the alternative of not adding production
capacity. The staff concluded, b.sed on its analysis of these alternatives, as well as on a
cost-benefit analysis, that additional capacity was needed, that a nuciear-fueled plant would be an
environmentally acceptable means of providing the capacity, and that the Summer Station at a
specified site and of a specified design, was acceptabie from both economic and environmental
perspectives. Since that time. construction of Summer Station has been nearly completed; and many
of the economic and environmental Costs associated with t'e construction of the ,tation have alread,
been incurred and must be viewed as "5unk costs" in any prospective assossmpr.

8.5.2 Alternatives

The staff belie,;es the only rpadonahle aiternative to the proposed iction of qranting . in oper.iting
icense for Suimer St3tijn vai lja)le or consideration at the operdtinq I iee.,taqe , denyr inq the

license for operation of tUN- flCil ty adn thereby, not permi tt ino t~e cinIt rutý(! nfLc !,,ir T' , ," i ,
be added to tne appt ireint S ,cererat. inq ,tem',Ati.o v. • 3t rl,,; riit i'.: •y
sites. extensive 5tati1mon .Icn ' tut~ it iCi''. :i;i
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sources would each require additional construction activity with its accompanying economic and
environmental costs, whereas operation of the already constructed plant would not create these
costs. Therefore, unless the major safety or environmental concerns resulting from operating the
plant are revea'ed that were not evident and considered during the CP review, these alternatives are

-unreasonable as compared to operating the already constructed plant. No such concerns have been
revealed with regard to operation of the Summer Station.

:'With respect to the proposed action of operating the facility, it was shown in Section 7 that the
-addition of Summer Station to the SCE&G and SCPSA systems is expected to result in savings in
the system production costs of about $90 million per year. Further, operation of this unit will
provide diversity of fuel sources, thereby decreasing dependence on oil, and coal, and will
contribute to increased system reliability. The environmental impacts of operation are reassessed
in Section 4 of this statement. As discussed in Section 9 as a result of this reassessment, the
staff has been able to forecast more accurately the effects of operation of Summer Station and has
determined that the station will operate with acceptable environmental impacts.

The alternative of not operating the facility will require the utilities to substitute approximately
4.73 billion kWh per year of electrical energy that would have been provided by SCE&G and SCPSA with
other sources of energy which have a greater economic cost and have an equal or greater environmental
cost. As indicated above, the additional economic cost has been estimated at approximately $90
million per year.

After weighing the above described options, the staff concludes the preferable choice is operation
of the Summer Station.
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9, BENEFIT-COST SLMMARY

....9.1 INTRODUCTION

..-.-There has been relatively little change in the benefits and costs (excluding effects of inflation)
of operation of the Virgil C. Summer Nuclear Station since issuance of the FES-CP in 1973. In the
'preceding sections of this statement the staff has provided reassessments of the te"estrial, aquatic,
social, and radiological impacts, incorporating updated information and improved methods of analysis.
The-staff has also reappraised the benefits cf the additional generating capacity in meting the poer
demands in South Carolina and in supplying an economic substitute-for the fuel oil used in esisting
power plants.

..The results of these assessments are summarized in the following sections and are displayed in Table 9.T.

9. 2 BENEFITS

The primary benefits to be derived from operation of the Suamer Station include about 4.73 billion
kWh of baseload electrical energy that the station will be able to produce annually (assusing an
average 60% capacity factor) and improve reliability of the SCE&G and SCPSA systems brougrt about by
the addition of 900 MWe of generating capacity to the system, as well as the saving of about $90
million in production costs per year. Finally, the operation of the Summer Station will increase
the diversity of fuel supply of the SCE&G and SCPSA systems by providing baseload generating capacity
using a fuel type other than coal and oil presently used by their systems (Sec. 7).

An important consideration for the local area are the property taxes that will be paid to Fairfield
u•unty. The annual payments related to the nuclear station and Its transmission lines will be about
ree times the county property tax revenue in 1976 (before operation) ( -e than one-half of all

unty revenues in 1976 (Table 4.20). However, these local economic be..erits are not used in the
"-'benefit-cost balancing because they are actually transfer payments from those paying for the electricity

produced (the price of which is adjusted to recover taxes) to those people residing near the facility.

Operation of the Summer station will also result in a small but stable number of nigh-Daying jots
for area residents.

9.3 ECONOMIC COSTS

If a 5% per year escalation rate and a 10% discount rate are assumed and the 1981 estimates of
production costs cited in Sect. 7.3.1 are used in the calculations, the 30-year levelized production
costs for the Summer station at 60% plant factor are as fo',lows: fuel costs - S50.3 million per year;
operating and maintenance costs - $15.1 million per year. Tne generation cost related to decomuissioning
by removal of the facility at the end cf a 30-year life is about 0.18 millis/kWhr at 60% plant factor
(Sect. 4.9). This is equivalent to about $850,000 per year.

9.4 ENVIRONMENTAL COSTS

The current assessment of environmental costs associ3ted with operation of thE Summer station is
generally similar to that presented in the FES-CP. The major cost in land use is the lifetime loss
of about 2 x 107 bd ft of forest production on 896 ha (2217 acres) of the plant site and transmis-
sion line corridors (Sect. 4.2). The thermal and chemical effluents from the station are not expected
to have a deleterious impact on the water resources, Monticello and Parr reservoirs, or on man's use
of the reservoirs (Sect. 4.3).

Environmental costs related to terrestrial biota consist primarily of periodic destruction of ar.imaa
•uitat (nests, dens, and food) and of proposed threatened -r endangered plant species, it proposed

W ridor maintenance procedures are used (Sect. 4.4.1). In the coitext of the regional envi.-onment,
*4ahe wildlife losses are not considered significant. If necessary, mitigati-g measures to avoid

destruction of the p',Wt species will be ýequired (Sect. 5.2.A.2).

9-i
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There will be a small, but insignificant, environmental cost in the fish mortality that will result 6
• from the high-temperature plues to Occur in M4onticello Reservoir during summer months. Impingement

and entrairment losses at the Summer station are, however, expected to be overshadowed by losses
from operation of the pumped storage facility. Thermal effluents of the Summer station are not
expected to have an adverse effect on biota in Parr Reservoir or the downstream rivers (Sect. 4.4.2).

Radiological effluents during normal plant operation are not expected to cause a measurable adverse
-Impact on human and biotic populations (Sect. 4.5). The environmental risk from accidental radiation
exposure is very low (Sect. 6).

9.5 SOCIAL COSTS

If public services are improved and/or tax rates are lowered in Fairfield County as a result of its
greatly expanded tax base, rapid, unplannrd growth may occur there. This could bring a costly demand
for additional public services in scattered areas throughout the county and could degrade the existing
quality of life through conflicts between incompatible land uses. These consequences are not inevltable,
however, and can be largely averted through adequate advance planning by the county officials.

9.6 ENVIRONMENTAL COSTS OF THE URANIUM FUEL CYCLE AND TRANSPORTATION

The staff evaluated the environmental impacts of the urani'L fuel cycle as given in Table 4.20. The
staff finds that these fuel cycle impacts are sufficiently small so that, when added to the other
environmental impacts predicted for the proposed project, they do not alter the overall benefit-cost
balance.

9.7 SUMMARY OF BENEFIT-COST

As the result of this second review of potential environmental, economic, and social impacts, the
,• staff has been able to provide additional insight into the effects of plant operation. No unique

and/or significant environmental impact of operation has, however, been identified by t.ie staff in
this assessment. Consequently, the staff concludes that the environmental and social costs of plant
operation are acceptable, and the total costs (including economic) are outweigh•ed by the benefits of
added capacity. energy produced, potential production cost savings, and increased reliability.
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Table 9.1 Benefit-cost summary

Primary Impact and population Magnitude of impact

or resource affected

Direct benefits

Energy, kWhr
Capacity, Wde

Taxes paid by SCE&G.S/year
Local - Fairfield County

1981
1986

State
Federal

Emp oyment
Plant operation jobs
Community support jobs

4.73 x 10V
900

Indirect benefits

3,220,3794
4.545,261
4.000,000
10,000,000

213
149~

(6U% plant factor)

Operating cost, 30-year levelized (1980),$/year
Fuel (60 plant factor)
Operation and maintenance

Decommissioning

Eni

Impacts on land use
Forest (site and transmission rights-of-way)
Land, ha (acre%)
Pulp and lumber prodgction lost. bd ft

Pasture and cropland. ha (acres)
Impacts on terrestrial biota

onomic cost

501.300.Q000
15.10,000

vironnmwntjl cost

896 (221!)
2 A .0, lilttime loi
1h6 (399)
Not .i,• lfj i ant in req urt, but possitbl"
impartt onn endanqorpd ur threatened plnrit
Npei les

ImpaLts on water use
Constumption, m:','sec(cts)
Heat discharged to Munticelio reservoir, Btufnr
Chemicals and sanitary waste dischiarged
Lo Monticello reservoir
People
Aquatic biota
Water quality

Groundwater
Chemical and sanitary waste
Change in qroundwater ley-k

Effects on aquatic biuLt
Thermal
Impingempnt anti entrainment.

Impacts on air
Operation of auxiliary )oiler durin9 ,Lta,'tup
and shutdown and emerge. -y diesel

Radiological impact on pupul.-tion
Normal Operation (yea. 20001)
Plant wrirker,
Ceneral public

Acc ident4
W,thin .q0) pim (Y)j •~ •
TotalI

1r.4nspor t in 131

aAl manuficturinq ficilit's in .,uth Carol ,ri.j

the firtt live years of operatihr

Bpcauýse ttil, an arei I, ii-- .

N..ql 'gibl.

N.oql -q t.)I,
N-,ql 'qihie

ai, not 'iqni f Cant
$mIal I compar(md with lusses from .)operat ',
Vf pumped -,toraqe fdcili*ty

Neqi ,gible

4 I ie r,,,)n,- rm/t yr (,tv, r iqeC 0,0 pe", r, i,'yr
ir , i)er ,)ri-h r'm/ r

j4 'U. 4r',.u1" c-rnm: r

.i-c •,e~erp" •=•n; ')on';choI ir,..rtu -,'

ri h' -r.nf- i, irmi nq -ICt i• .r nq wiit'



1u. 915eUSSION OF C0P#ILIWT R[CCEv[D 6N THE BRAF4 ENYIRGNMENTAL STATEMENTv_

10.1 BACKGROUND

Pursuant to 10 CFR 51.25 the Draft Environmental Statement (DES) for operation of the
Virgil C. Summer Nuclear Station was transmitted with a request for comments to:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engineers
Department of Commerce
Department of Energy
Department of Health, Education, and Welfare

. Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency
South Carolina Department of Health and Environmental Control
South Carolina Water Resource Commission
South Carolina Public Service Commission
South Carolina Wildlife and Marine Resources Department
Fairfield County Administrator, Winnsboro, South Carolina

In addition, the NRC requested comments on the DES from interested
published in the Federal Register on July 10, 1979 (44 FR 40460).
the requests referred to above were received from:

persons by a notice
Comments in response to

DeparL...ent of the Army, Corps of Engineers (COE)
South Carolina Electric and Gas Company (SCEG)
William A. Lochstet (WAL)
South Carolina Department of Health and Environmental
Environmental Protection Agency (EPA)
Department of the Interior (DOI)

Control (SCDHEC)

0
Additionally, a supplement to the DES was transmitted with a request for comments to:

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Enginieers
Department of Commerce
Department of Education
Department of Energy
Department of Health and Human Services

Department of Housing and Urban Development
Department of the Interior
Deparment of Transportation
Envitonmental Protection Agency
Federal Emergency Management Agency
Rural Electrification Administration
South Carolina Department of Health and Environmental Contrr'
South Carolina Water Resource Commission
South Carolina Public Service Commission
South Carolina Wildlife and Marine Resources Department
Fairfield County Administrator, Winnsboro, South Carolina

The NRC requested comments on the DES supplement from interested persons by a notice
published in the Federal Register on November 14, 1980 (45 FR 75399). Comments were
received (within the extended 60-day comment period) from:

Advisory Committee on Reactor Safeguards (ACRS)
Anna Wasserbach (AW)
Council on Environmental Quality (CEQ)
Department of Commerce (DOC)
Federal Energy Regulatory Commission (FERC)

! ^- I
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Department of the Interior (DO)
Environmental Protection Agency (EPA and Mills)
South Carolina Electric and Gas Company (SCEG)
Washington Public Power Supply System (WPPSS)

The staff consideration of comments received and disposition of the issues involved is
reflected in part by text revisions in other sections of the Final Environmental Statement
(FES) and in part by the following discussion which will reference the comments by use of
the abbreviations indicated above. Asnoted earlier, all coments received are included
in Appendix A of this statement. The pages in Appendix A on which copies of the respec-
tive comments appear are indicated by each subject title relating to the comment.

10.2 THE SITE
10.2.1 Omission of geology discussion from DES (0OI, A-25)

This environmental statement relates to the operation of the Summer plant and its purpose
is to update Information relating to plant operation which was presented in the environ-
mental statement issued at the construction permit stage. Site geology as it relates to
plant safety is discussed in Section 2.5 of the Safety Evaluation Report (NUREG-O717).

10.3 THE STATION
10.3.1 Sanitary waste water treatment (EPA, A-23)

The applicant notified NRC by letter of October 12. 1979 that "the value given for the
concentration of suspended solids (40 mg/i) is incorrect and should read 30 mg/I" and will
be corrected with the next amendment to the operating license environmental report for the
V. C. Summer Nuclear Station. The text in this statement (Section 3.2.6.7) has been
changed to reflect this new information.

10.4 ENVIRONMENTAL EFFEC7S OF STATION OPERATION
10.4.1 Health consequences of radon-222 are improperly evaluated (WAL, A-B)

Or. Lochstet's basic contention is that "the health consequences of radon-222 emissions
from the uranium fuel cycle are improperly evaluated" in the Summer Draft Environmental
Statement (DES, NUREG-0534). The basis for Dr. Lochstet's contention is that the NRC
staff has arbitrarily evaluated the health impacts of radon-222 releases from the wastes
generated in the fuel cycle for 1000 years or less, rather than for "the entire toxic:life
of the wastes." Dr. Lochstet then estimates that radon-222 emissions from the wastes.
from each annual reactor fuel requirement will cause about 600.000 to 12 million deaths
over time periods of more than one billion years.

The major difference between the NRC staff's estimated number of health effects from
radon-222 emissions and Dr. Lochstet's estimated values is the issue of the time period
over which dose commitments and health effects from Iong-lived radioactive effluents
should be evaluated. Dr. Lochstet has integrated dose commitments and health effects over
what amounts to be an infinite time interval, whereas the NRC staft has integrated doose
commitments from radon-222 releases over a 100-year period, a 500-year period and a
1000-year period.

The NRC staff has not estimated health effects frnm radon-222 emissions beyond 1000 years
for the following reasons. Predictions over time periods greater than even 100 years are
subject to great uncertainites. These uncertainties result from, but are not limited to,
political and social considerations, population size and health charact-risitcs, al,. for
time periods on the order of thousands of years, geologic and climatologic effects. In
contrast to Or. Lochstet's conclusion, some authors estimate that the long-term (thous.inds
of years) impacts from the uranium used in reactors will be less than the long-term impacts
from an equivalent amount of uranium left unditurbed in thp ground. For example, ,eee B.
L. Cohen, "Radon: Characteristics, Natural Occurrence, Technological Enhancement 41d
Health Effects." Progress in Nuclear Energy, Vol. 4, 1919, pp 1-24. Consequently, the NRC
staff limits itý time periods of co-,ideration to 1,000 years or less for decision-making
and impact-calculational purposes.

10.4.2 Impacts of plant operation on wetlands .EPA, A-23)

Impacts of sLation operation upon the Monticello Reservoir dtrid the Broad River ýire
decC-ibed elsewhere (Jections 2.5 ?. and 4.4.2). Impacts of station uperatiour upon .t.t'er
wet indi*; 'I encompass, at 7.ist . pGssible effect,, of tr.virmivion corridor maintonanc,'
O.."r eim, e(au, e CF&'.l(; a ri, ,n r t , ' , 'a wetifind', by it"ind, im.ir rIil,
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10.4.3 Suggestion of buffer zone at transmission line stream crossing (EPA. A-2])

The suggestions for transmission line construction (spanning streams, non-disturtance of
streamside vegetation) are cogent to the construction of the nuclear station, but the
staff did not consider them within the confines of this present statement on operation
impacts. EPA comments on the construction of the station were considered in the
Virgil C. Summer Nuclear Station Unit 1 FES, January 1973.
10.4.4 Terrestrial survey of transmission lines and site to identif enda red or

ti tre-at-ened species, (SCEr, A-2, DOI, A-25)

The staff agrees with the comment of 0. A. Rayner regarding the two federally listed
endangered plant species (letter to M. B. Whitaker, Jr., SCE&G, from 0. A. Rayner, South
Carolina Heritage Program, October 21, 1980). Since publication of the Smmer DES. Isotria
medeoloides has been proposed for inclusion on the federal list of Threatened and EQ•n-"ied
Species (45 FR 82484, December 15. 1980). From the staff's Information on critical habitat
requirements for this species, there appears little probability that the iulmer transmission
rights-of-way, presently cleared of wooded forest habitat, would contain suitable conditions
for this species.

On December 15, 1980, the Fish and Wildlife Service published a notice of review for plant
taxa (45 FR 82479). This notice contained lists of plant taxa including !ttri hyli
laxy which are being considered for listing as endangered or threatened. The service
roends that these plant taxa should be considered in environmental planning but that
publication of proposed and final rules allowing inclusion of these taxa on the federal
list has not occurred. Myriophy l laxum is not known to occur on site or in the vicinity.

The staff has discussed and reviewed the DES requirements (Sections 5.2.4.2 and 5.3.4.2 of
the Summer DES) with Dr. Rayner and the applicant. The applicant has provided additional
information concerning the use of mowing, hand clearing, and herbicide uses along their
transmission rights-of-way (letter to H. R. Denton, Director, Office of Nuclear Reactor
Regulation, USNRC, from T. C. Nichols, Jr., Vice President. South Carolina Electric and
Gas Company. March 24. 1981). Based upon its review of the current status of plant taAa
contained in Section 5.2.4.2 of the DES and discussions with Dr. Rayner and the applicant.
the staff, as part of its environmental considerations, has concluded that the added
economic costs and greater potential erosion impacts associated with mowing and hand
clearing the difficult terrain along the Summer transmission system do not justify
restricting the use of herbicides. Therefore, Sections 2.5.1.1, 4.4.1.2. 5.2.4.2,
5.3.4.2, 8.2.5. and the summary and conclusions have been modified to reflect these
conclusions.

10.4.5 Fish and wildlife resources (WO A-25)

The staff concurs with the DOI's concern lat pumped storage -peration will be the .o.
impact on the fishery resources in the pr. -t vicinity. The recreational impoundment is
presently being stocked and managed to max'i.. the recreational fishery. Additionally,
the main body of Monticello is experiencing ost-impoundment hign productivity and is
supporting a large recreational fishery.

New data have been received from the applicant subsequent to the DES and have been
incorporated into the FES.

The staff is not overly concerned about phytoplankton and/or zooplankton entrainment at
the station due to high reproductive rates of these biotic groups. lcthyoolankton losses
are of greater concern. Preliminary data (referenced in the FES, 4.4.2.4) indicate that
sampled icthyoplankton densities were lower by 50% in the vicinity of the.-ater intake
than other sampled areas of Monticello. These data suggest that entrainment losses *il!
be within the lower portion of tne range given in the DES. The need to consider
relocating the water intake (should operational impingement or entrainment losses be
unacceptably high) has been added to the FES.

10.4.6 Thermal and dissolved oxyqen stratificatior. a3nd station operation .o-,ieY1o
Reservoir (00lt A-25)

The staff believes that the discussion in this section 3deQuately addresses the ther.mal
ttification issue. Dissolved oxygen stratificatic:1 ril! probabiy not be .3 ,Fuo"eo as

pumpec storage operation ,('' fLsh Monticello Reservoir with riverine water acoronmately
ever,' 15 days. Preiiminary p e¢ceratJonal data rev•e.ed subsenue-t to the DL $reerenceo

in tfr. FES, Sotct. 2.5 •'." •, .a .s that dissolved .,•.? e 'eve s in Mort--C9 .- niih.
eli" 3. JeDe th ;I ti' •inf .' '. .W3t't due to the •V.s'<:; ction of t,'e svi,:-.t :-mt ed-.
st.ra*-e fdcilty.
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' 10.4.7 Effects of discharge on phytoplankton (001, mA-25)

The only sewage discharge into Monticello will be from the nuclear facility. It will be
treated as described in Section 3.2.6.7. It is anticipated that the limited sewage source,
limited area affected by the thermal plume, and the quick (15 day) flushing rate with a
riverine system (the Broad River) induced by pumped-storage operation will reduce the
probability of propagation of large concentrations of undesirable phytoplankton. ..

10.5 ENVIRONMENTAL MONITORING
10.5.1 Rejection of staff recommendation of monthly fish sampling (SCEG, A-2 and

SCDHEC. A-2O)

Subsequent to the issuance of these comments at the staff's request, a meeting was held
between the SCDHEC, the staff (NRC and ORNL), and the applicant on November 15, 1979. in
Columbia (Appendix H). At that meeting, the staff stated that its primary concern was
that infrequent sampling combined with natural sample variance could confound statistical
interpretation of the results. The SCDHEC agreed to meet with the applicant's consultant
tc discuss the addition of two sampling efforts at two existing stations to better estimate
fish standing crops (Appendix H).

10.5.2 Rejection of staff recommendation of weekly impingement monitoring (SCEG, A-2 and
SCOHEC, A-20)

The NRC staff met with the applicant and the SCDHEC on November 15. 1979, in Columbia,
S.C. A state fisheries biologist indicated that past experience in this region has showr,
that bi-weekly (twice monthly) impingement sampling would be an adequate monitoring effort
(Appendix H). The staff agreed with this conclusion.

10.5.3 Rejection of staff recommendation that impingement monitoring begin before
commercial operation (SCDHEC, A-20)

The staff met with the SCDHEC and the applicant subsequent to this comment (Appendix ").
At that time an agreement was made that impingement monitoring would commence at the time
the station reaches commercial operation (Appendix H).

10.5.4 Preoperational thermal monitoring of Monticello Reservoir (SCEG, A-2 and
SCDHECI A-20)

The staff suggested a standard statistical data analysis method which, based on the
staff's experience with similar cases, is consistent with the state's thermal standards.
Such a regression. analysis is routinely inclt'Jed in the basic programs library Drovided
by computer vendors. A similar enalysis wai performed during an evaluation of t'he environ-
mental technical specifications for the Peach Bottom Atomic Power Station.' The phys'ical
mechanisms controlling the thermal structure of the impoundment for Peach Bottom are quite
similar to those for Monticello Reservoir. Monthly-averaged upstream/downstream temperature
differences we-e computed for both a p'eoperational and operational period. The analysis
showed that it is quite difficult, if not impossible, to segregate temperature va;iations
resultirj from station "-eration from tnose resultirg from natural variations. (It is.
expected that a similar situation exists in Monticello Reservoir.2) To deal ,?th this.
a monthly station by station quadratic regression analysis was performed on the -re-
operational thermal monitoring data. The object of this an.ilysis was to cete'min'e
the coefficients A, 9, C in the formula T = AT BT - C which ;s used to Predict 3r
ambient. temperature T at some monitoring station oaseS on tne oterved temv*'rat,,_P .•- t
the control staticn. The procedure was performeJ for tL.o 5eDaIe cacidndat'e f."Y"!1-o
stations in order to identify the most suitable contro' staticn location. ,
a statistically sigqificant method for inferring ambient temperature. month'v-I 'e,'.3aed
excess temperatures at each station were oetermineo.

While this data analysis meýthod was 'Z, ;etted t) the tat N-- . > rnner- •e rStation, the jWaZtfCa3 ietno. ,qeýted f.. t •4 t U-, ...... :, .

dcce~tab lP.
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10.5.5 Staff recommendation of alternative sethod for oiomass deters!n.ton (C., A-2,
and SCDHEC, A-201

The applicant and SCOHEC both concur with the recoamendation that phyto•'nkton bicas
determinations be made using pheophyton corrected chlorophyll measure.nert5.

10.5.6 Staff recoimendation of monthlyf ichthyoaplankton smles during October. November,
Di(ember, and January (SCEG, A-Z and SlNKEC, A-ZO)

The SCO5EC indicates that the NPOES permit will be modified to include monthly ichthyo-
plankton monitoring during the period October through January.

10.5.7 Staff recomendation for rotenoning neutralization (SCEG, A-2 andSCDi.-C, A-20)

The applicant and SCOHEC both indicated that neutralization by the *applicant of an
appropriate oxidizing agent to avoid unintentional fish mortalities is standard procedure
during sampling.

10.5.8 Aquatic hydrophyte monitoring program (DOI, A-25)

A hydrophyte monitoring program is required by the Thermal Effects Study Plan (A;perilu F)

10.6. ENVIRONNENTAL IMPACT OF POSTULATED ACCIDENTS
10.6.1 Adequate emergency response preparations (EPA, A-61;

The NRC must receive a favorable finding from the Federal F.m.ergency ,arnaqevent Age-cy
(FEMA) regarding the State's emergency response plan prior to isunq 3r. operating L'ens
for the plant. The NRC staff is responsible for reviewing and jeterunn:nq the adequacy Ot
the applicant's emergency plans. For a discussion of emergency planning. refe.r to
Section 13.3 of the Safety Evaluation Report for Summee Nuclear Plant NMURE'S-0?j7).

10.6.2 Health effects (WPPSS, A-66,_SCEG A-64, and AW A-32)

This section has been modified in the FES to include a aiscuss2Gn o- týe ,•eoi'tv "f
fetuses (in utero) to the development of latent cancers.

The staff agrees that the health experts stilfl ca,' tne. do nct ,nw , wuc
low-level radiation is ha'-less to humar Fie.;th The xey .or., se o ).ne
knows now and n1o one ever` 6il know the imoacts ? ia•3dt:3n It .p. ?te tr" ;f
100 millirem per year or less Te jer3';e Amer;Ll-n rece:oe., l 'nP ;r.:e- ýf .! 'n
per year from natural background radidt'on, m'edical" and ,jen -j' ; .--
aircraft flights. tecnnologically0 enr.1dced naturi7 .13aC.i' 3 3o m..
Weapons testing. Variation in aat,-3: ac kg'J d •Y ,ne -r• r . ' *."

50 millirem per year, and peop!e are expcsed to tho,.-dm s x ' ,e. -
times from these sources. As 3 resu*t, it wi' nr-.- :e DcO-.:O to '.Cbler,. t*- eet
of soall addi ti onal radiation .iotes Ce q - ne 2~ 3er Ae ýc e *'te 1 -1 , :."
TMI was about 1..5 milirem, and -c,-,rj.s " ý)Pe- t i,.n .' t. e . t4 .er 'j,- . - _ - r
t ess than I millires per year tc ieart• ocpulations. As a e '.- ' j .. ' .3:'.

other responsible scientists, assume that there i s awa ys ;-,-e : - .. ,r Pr~d e
effects regardless of how small the dose may be. eve-. th,,-.."g :-e -. ; nýt~ &es 't

National Academy of Sciences Coal':ttee cn t.e Biaicg,c3 • ..• .
(BEIR III. 1980) :oncluded th'e iata 1o nct eCOde te S .
on the order of 1C06 mil);rem -Pe- yeif or "e.s vay te :t "o

The NRC, joi nt. itr A " '%di P-a'e:: •e'.ort c" " ;e,.
investigations of t:he "eaithr' fE(r f f z ::, t• • n -

Congres ~, as eqj'red Dv Pr'''- i.-ý i'd 16-:'; ý *.** -

oy the ,4ealti Sste"s C 1 'e.. . .
in hea'th program anceto . .! ... ,* s.-
deliver) mc:de is T the s t=, o; ,"e • : ,t 1~ :),v e " : - .e-. .: •r " e , .-. :
co~roSe•j of Y`epresentattwo " t.e ,C - -- • ••* -: • "' ." '.,,. ; - -
The iflest'ci3tY..r,, ,'-C" ".ega' •' ," t ' .•.t t s~ " ' • i: - . - .- . --. .. . .. ..

of a .ornq-t.±-m e: : .eo[ ' ca ,, , ' : .e , .. .:
SL•Ch 3l st.,d •Ou> ( t.t e•''

such t. -i

.a. .. . .w.
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10.6.4 Design features (ACRS A-29 and SCEG A-64)
This section has been modified in the FES to incorporate the comment that all such features
have some probability of failure.

10.6.5 Acciient risk and impact assessment (ACRS A-29)

1his section of the FES has been modified to reflect consequence and risk reduction benefits
that can reasonably be expected to reflect the implementation of the Commission's require-
ments for emergency preparedness. An appendix has also been added that describes the
evacuation model employed for the calculations. This is believed to be an improved version
over that which was used in the Reactor Safety Study. The results of research efforts to
improve the consequence model (CRAC Code) are being assimilated and used as they become
available.

- Hills A-59; EPA A-61

In the original DES the discussion of impacts of normal operational releases assumes that
such releases have essentially unit probability of occurrence. By contrast, accidental
releases have less than unit probability of .ccurrence. The staff believes that the
potential magnitude of consequences has not been "glossed over" and that the distinction
among probabilities of occurrence, impacts, and risk has been preserved.

- CEQ A-33

The staff believes that the general discussion of the potential impacts of serious accidents
in human health and the environment that is given in Sections 6.1.1 and 6.1.2 should be
readily understood by the public. The treatment of risk and impact given in Section 6.1.4
is in conformance with the Commission's Statement of Interim Policy in that the prob-
abilities of occurrence of accidents and the probabilities of the consequences of accidents
are given approximately equal attention. The staff has attempted to present this discussion
in a clear and understandable manner and welcomes specific suggestions as to how it might
be made clearer. The staff's response to an EPA coumment (see Section 10.6.8 below) is an
effort in this direction.

The number of specific accident sequences that is included in the probabilistic treatment
is very large. The staff believes that it would not serve either public understanding or
the decision process to enlarge the discussion in tnis statement to include complete
descriptions of these sequences. They have been ?dentified and described in the Reactor
Safety Study. WASH-1400.

The magnitude of uncertainty in the probabilistic assessments is discussed in the text.
The staff believes that the inclusion of error bands on the referenced figures would tend
to misrepresent the state of knowledqe reqarolnq the magnitude of uncertainty and would
serve no useful purpose in these discussions.

10.6.6 Design basis accidents (WPPSS A-66)

It is the staff's judgment that the health effects attributable to a population exposure
of 2DO person-rem are exceedingly small. The sentence has been revised in the FES,
however, to avoid a misunderstanding based upon use of the term "design basis accidents."

10.6.7 Probabilistic assessment of severe accidents (WPPSS A-66)

The consequence model used was structured to account for 10C' of the raoioact~ve material
freleased in an accident, even if a small fraction of it couldobe carried in the atmosphere

beyond 50 miles, The relative importance of the environmental parameters beyond 50 miles
is clearly shown in the probability distribution Fi'qures 6.3 and 6.5 for populition
exposures and latent Cancer fatalities Although not ýtated in the text, the ca3cul3tifIns
also use the averaqe U.S. population density for .ll -e onns beyo,,l 350 mie,

- ACRS A-29

The text i, the FES has 'een modified to include 3 d;scuvsion of att,ýral ph:).)-a I
sabotage a• pote•ti.i' ciuses of ,ccidentý.

ino . ,'.ith imoacts ol Atnu-, eric re- sei .... .

New m.;jre5 • 3 an-i , :.e ier, '., ir" thep , , •y .. '.
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10.6.9 Economic and societal impacts (WPPSS A-66)

,%Woo The considerations employed to derive the economic costs in Figure 6.6 are described in
the reference provided, "Overview of the Reactor Safety Study Consequence Model." NUREG-0340,
October 1977.

10.6.10 Summary• of environmental impacts and probabilities (EPA A-61)

Nine tables similar to Table 6.4 could have been displayed to show the impact contri-
butions from each of the nine release categories. The staff judgment, however, is that
the summary table, reflecting the sums of the contributions from all of the release
categories, is sufficient. Information regarding the relative contributions of the
re'ease categories is available in the Reactor Safety Study. WASH-1400..

10.6.11 Releases to Groundwater (ACRS A-29)

The development of better methods for estimating the impact of releases via the liquid
pathway is included within the scope of the NRC staff's TMI Action Plan, NUREG-0660, Item
III.D.2.3.

- EPA A-61

It is the staff's judgment that if a core melt accident were to occur, interdiction of
groundwater pathways would be employed to assure that no groundwater usprs would be
impacted and *.nat no surface water contamination would result. The cost of interdiction,
while not ex,]icitly analyzed, is judged to be with:n the uncertainty associated with the
estimate of potet tial decontamination costs discussed in Section 6.1.4.6.

- EPA A-61; JPPSS A-66

The scope of the staff's assessment of the liquid pathway was limited to a determination
as to whether the Summer site represented a unique or special circumstance outside the
range of a "typical" river site as analyzed in the Liquid Pathway Generic Study. Since
the site was found not to be unique, detailed consequence calculations have not been
performed. In the judgment of the staff, such added detail would neither contribute to
nor alter the conclusions.

- DOI A-57

The method employed for estimating groundwater travel times is the same as thdt described
in the Liquid Pathway Generic Study, NUREG-0440.

- DOI A-57

The shortest conservatively estimated groundwater travel time of 7.4 years wa• Pstimated
from groundwater transport from the reactor to one of the small channels flowinq intu the
Broad River. Transport times through the groundwater directly to the Broad River would be
at the higher end of the range.

10.6.12 Risk considerations (Mills A-59; EPA A-61)

Standard methods for estimating costs of reactor Duilding cleanup and decont.mindtio:-, .:d
replacement power for tt.e economic risk calculations are under development Re-lsa-0.1
estimates of costs of plant decontamination and replacement power have been m,•dt, ho]v'r,
and are discussed in Section 6 1.4.6. Staff conclusions on the benefit cost re
reported in Section 9.

- EPA A-61

Estimates of risk reduction benefits of evacuation are more exc icitly ref)lcted :- the
FES. (See also response to cumment on Section 6.1.4 above.)

- WPP3S A-66

he ~t~~mmer st-i t i s%' g'e unit I:J uC&G p.e:,tly pefJ~'• ther c:l..i .
p. ant 3rd no :Fi::•?it . h'As L'eP' r• e i•, that .ou ld ini c.V. -i• •':ERLt o ?r ;,-'' ,

torced .jut.3S •t teer -i ants -s occur.
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0 - WPPS A-66

•m•'• The reference to environmental impacts of alternative energy generating technologies,
e.g., acid rain. is judged to be relevant, even though not quantified.

- WPPSS A-66

The reference to individual plant insurance coverage was not for purposes of comparison.
but rather to indicate that there is a relationship between the cost and amounts of such
coverage and the discussion of the economic risks associated with plant cleanup and
decontamination. This matter is more properly treated in the benefit-cost balance, and
the reference to insurance has been removed from this section in the FES.

10.6.13 Uncertainties (DOI A-57)

The staff believes that is has given adequate attention to the existence of uncertainties
in this treatment of accident impacts.
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SOUTH CAROLINA ELECTRIC a GAS COMPANY

,"Role COLU4II0A,SOUTIr CANOLIkIA 29CIt

E. H. Cncws. Jo.
VICS-o"S~algm &a* 600D E~vw

August 17, 1979

Mr. Don E. Sells, Acting Direc:or
Environmental Project Branch No. 1
Division of Site, Safety & Environmental Analysis
United States Nuclear Regulatory Commission
Washington, D.C., 20555

Subject: Virgil C. Stuer Nuclear Station
Docket No. 50/395

Dear Mr. Sells:

Pursuant to 10CFR5I, South Carolina Electric & Gas Company, acting
for itself and as agent for the South Carolina Public Service Authority
offers the enclosed comment re];ed to the Draft Environmental Statement
for the Virgil C. Summer Nucraa tation dated June 29, 1979.

MBW:EiHC:rh

cc: H. T. Babb
G. H. Fischer
W. C. Yeschcr
W. S. Murphy
4. A. Williams, Jr.
T. 3. Conner, Jr.
NTCF!Dixon
File

I O3g~
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CORl~K.NTS - IJAT7 INVIKUNMENLAL sixmmr~N

Reference:

Page 5-5, Section 5.2.5.1, and
Page G-5, Item I.B.l

The cogent included on both of the above referenced pages recommends
applicant consider using an alternative method for biomass determination
not influenced by suspended solids.

Comment:

Applicant concurs with this recommendation.

Reference:

Page 5-6, Section 5.2.5.3; and
Page G-5, Item I.B.2

The comment included on both of the above referenced pages recommends
that the applicant should take ichthyoplankton samples on a monthly
basis for the months of October, November, December, and January.

Comment:

The applicant is presently sampling (sampling began for the agencies
June, 1978) ichthyoplankton on a weekly basis during each of the months
from February through June and bi-weekly during each of the months from
July through September. No ichthyoplankton samples are presently being
taken during the months of October through January. From the present
sampling program, applicant has demonstrated that the current sampling
schedule is sufficient for this particular aquatic ecosystem. Results
from data collected during the early spring of 1979 showed that larval
fish and eggs were first found in samples collected during the first
week of April. Sampling was carried out during late February and all of
Marcn proceeding April 1979, and no larval fish or eggs were found from
those samples. If ichthyoplankton sampling were to be conducted during
the period October through January in addition to the present sampling
schedule, the results would yield no useful data on spawning characteristics
of fish in the study area.

Reference:

Page 5-6, Section 5.2.5.5; and
Page C-5, Item 1.3.3

The comments included on both of the above referenced pages recomme:nds
that the applicant conduct fish sampling on a monthly basis.

' Comment:

The jppic:int presently is •ampifng (sampllng began for other
agenci:-s 2:J-12 , l-7.3) fish x, a quarter[7 basis. The present .ampli -l
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schedule has demonstrated its sufficiency to answer the questions rela ed
to this particular program. By sampling quarterly, for fish. adequatL
representative numbers are collected from all the species on a seasonal
basis. These fish are in a relatively closed aquatic system an opposed
to a continuous flowing stream. 'It can be demonstrated that all of the
species collected and the populations represented will be in this
system and that the present sampling scheme, is adequately sampling
these populations. Applicant feels that the data collected during the
preoperational program will establish the baseline conditions for Monticello
Reservoir. In fact, if sampling were to be conducted monthly there is
the possibility that impacts could be created to the fish populations as
a result of the sampling efforts.

Reference:

Pago 5-12, Section 5.3.5.1; and
Page G-5, Item I.B.5

Thr comments included on both of the above reterenced pages recommends
that impingement monitoring be conducted on a weekly basis rather than
bi-weekly.

Comment:

Applicant is of the opinion that bi-weekly sampling for impingement
monitoring is adequate for this particular aquatic ecosyscem. There are
no threatened or endangered species of fish" fund in this area, nor are
there any species of special interest, such as species that should move
upstream to spawn. Impacts due to impingement are adequately asqessed
from samples taken every two weeks.

Reference:

Page 5-6. Section 5.2.5.5; and
Page G-5, Item IB.6

The comments included on both of the above referenced pages rtc')mmentr
that any riverine rotenoning be neutralized by the ipplicatiou at an
appropriate oxidizing agent to avoid unintentional fish mortalities.

Corment.:

;,o.wing the rotenone )peration, Applicinrt ipiii..s in ,,pprprpIate
oxidizing agent, potassium permiang nate. The ý:oliLctilng perm,[t ,li.I
by the South Carolina Department 1f 14 L1Jlife. ind M1arine Ro ---j " 4t;j.,:,o,ý
that thi3 procedure be foll,,wed.

Reference :

?ge C-5, Item 11.A

": tm * Lf "a"•t -Ie I.. t :,.4rt' C.; •,re 4 , i . .p,::;* ,



A-5

be adequate to consistantly and reliably determine compliance with state
temperature limits."

Comtment:

;he staff recommends a sophisticated physical mathematical approach
for establishing a predictive means of determining compliance with the
state temperature limits that is not acceptable.

Applicant is presently performing extensive thermal surveys of the
Monticello Reservoir including continuous monitoring of the water
temperature at Stations 17 and 12 to develop a history of temperature
variations throughout the entire volume of the reservoir prior to operation
of the Summer Station. This survey work is being performed anticipating
the possibility of *dd temperature distributions caused by the operation
of the Fairfield Pumped Storage and influence of weather conditions.
When the Sunier Station begins operation, these tests will enable the
Applicant and the State of South Carolina to objectively deterr'ine any
changes required to the State's temperature -onitoring requireLents.

Reference:

Page 4-5, Section 4.4.1.2, 3rd Paragraph

"Judging from the information and assumptions given in Section
2.5.1.1, the impacts of proposed maintenance procedures on proposed
endangered or threatened plant species (if present) are likely to be
significant. Specifically, Draba aprica (proposed as endanger,'4).
Helianthus schwelnitzii, Rhus michauxii, Isoetes melanospora, Pl3tanthura
flava, and Echinacea laevigata (proposed as threatened) occur in open
fields as well as forest and therefore could occur in the right3 of way.

Page 4-5, Section 4.4.1.2, 4th Paragraph

ýHowever, plant species within the corridors were already vIrtu&l1¼
destroyed during clearing of the corridor3, and maintenance cIeiring
will not have a significant additional impact."

Page 4-5, Section 4.4.1.2. 3rd Paragraph

"judging from the information and assumptions given in ;ection
2.5.1.1, the impacts of proposed maintenance procedures on prop,)sed
endangerezd or chreatened plant 4tcies (if present. atre likely t ,
significant. Speclfitally, Dr-hi ,iprica (proposed a,-;
.!e1ianthus icnweinitzi±-, Rhu.; ::. l':.'ii [Eoetes 7e i.irno0por ,, P :. '.,,

flava, and ech-nacea uehigal- .r tosed is tihrea..n ;c:r
.ields as wel! acu :-oresz 3nd trefore -cc, id ,;tour :n 'he . : -

n5•4 r-2 k:, r h--: ..ý L.r-,-n ;

':.n i e i:, . eqf- m .: r il.- ni,, in' - ,[ . . ,-g ; }.., o :.
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6
of ;he area along the transmission cort-lors that will be subject to
broadcast spraying of herbicides. This survey w-ill determine the presence
of the important plant species discusaed in Sections 2.2 1.1 and ; 4.1.2."

Page 8-2, Section 8.2.5

.*Terrestriail bi c impacts of maintaining the trantaisslon lines
associated rith the .=ner Station are expected to be minimal if broadcast
spraying of herbiCide, is eliminated from the maintenance procedures

• (Section 4.4.1.2).

Commnt:

The applicant contends (1) that the broad assumptions of the staff
of existence of proposed endangered or threatened species is unjustified
and, (21 that the requirement for the applicant to submit an in-depth
terr-c-rjal survey along the routes of the Suer Station transmission
corridors is unjustified for the following reasons:

1. Dr. D. A. Rayner. Field Botanist for the South Carolina Wildlife
Deparrtmet Hartiage Trust Program, confir I the saum fact
Acaced in your report in Section 2.5.1.1 , at there vas only
one plant species (Trillium ersistens) on the endangered list
when your report was written. Dr. Rayner stated that only one
more species (Sagittaris ;asciculata) has been added since the
writing of your report. Both species are .ound in the upper
areas of the State and are not impacted by Applicants transuassion
corridors.

. Dr. Rayner affirmed the fact chat the six species listed in
3icion m4.4.1.2. paragraph four (4), are all ?roposed; but,
are not listed. In regards to these six (6) listed species.
the applicant has chese comments:

A. Drab& aprica (proposed as endangered) 4s jnly found in
South Carolin• in shallow soils around granite ;ut:rps.
The habitat given in Table 2.8 3f Seczion -. v . "
small is incorrect. Tlhis species is found in :7earings
in Arkansas, -•issouri, and Oklahoma. .he fact that -:,s
species occurs in open clearings and woois in :ttese :nree
states, is not true for South Carolina and rannot 10
assumed.

3. Thus - :r.po~ed a3 tr1rea4er± d, ii n,. . '..-. i

-. e:•i :e n i ri ;.tis.
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D. Platanthera f lava (proposed as threatened) is so wide
spread in South Carolina that it is considered by State
authorities as not being rare.

E. eliainthua schveinitzii and Echinacea laevigata (proposed,
as threatened) occur only in dry woods in the Uplands and
Piedmont, respectively, in South Carolina. The applicant
therefore, insists that four of the six species listed in
Section 4.4.1.2 can be eliminated from possible concern
(A through D above) and that there is only the remotest
of changes that the remaining two species (E above) would
ever be impacted.

3. According to the lazeat data output and county overlays from
the South Carolina Wildlife and Mlarine Resources Heritage
Trust Program, which identify locations of endangered plant
and animal species in South Carolina, none of the listed
species have ever been sited or documented as occuring in any
areas affected by a.4 transmission rights of way.

4. Applicant's aerial spraying of transmission rights of way is
done under the supervision of a registered forester. Both the
Supervisor and Pilot are South Carolina State registered
applicators. The herbicide application is done by helicopter
at close range and miltiple passes with a micro-foil boom
which gives an even 0.06 particle size. A consistent large
particle size gives a very precise controlled pattern. It has
been the Applicant's experience in applying herbicides that
the short distance of application and controlled particle size
reduces to a jiaimum any adverse affects of broadcast spraying
zn plant species outside the rights of way. rn 1979 to date,
.kpplicant has had claims on only 2 acres of timber damaged out
-f 3700 acres sprayed. It is stated in Section 4.4,1.2 that
maintenance within the corridors will not have a ji~nifican.

additional impact due to the plant destruction iuring initial
c!earing. Appi-canc ascertains that due to its type of iupervised
heilcopter naintenance, the concern over impact on species
autside the specified .-orridur. which lands are r:ot under the
super-isian, control or ivnership, of the ,ppilicant, are not

o's= t" I ted.

.~~zt -e-al rl i t !Isea :-ý e nee.! ::)r ~i int ~e.
~~;z* , ;. :t!:)fls . - ý.-i .nwarraride- ind, in;. ttiýe.J. -i;d
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104 Davey LR---;;tory

Penn. State '..;-rsity 0
Uni1ersity ...

Pa., 16802

19 August 1979

Director, Division of Site Safety

and Envirenmental Analysis

U.S. Nuclear Regulatcry •,%=ission

Washington, D.C.

20555

Gentlemen:

Enclosed are my comments on the Draft Environmental Statement

for the Virgil C. Summer Nuclear Station, NUREG-0534. Please

note that the Intormation presented is my own and not 6
necessarily the position of the Pennsylvania State Univerz't-

which affiliation is ziven for identification purposes only.

My comments consist of one page of Main text ( beyond this

page) and ten pages of aopendix, which I would like to have

considered in entirety.

Sincerely,

.. A. Locnstet

frt 0o

'--' • • • " - " • :'• ... L: ': - -'Nf •_- . , .... '., . _ :! / •1..•, , - a .' '
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U. TED STATES CEVIRON•M..Tal PRTFTION AGENCY

0 '•"l REGION IV

345 COURTLANO STREET
ATLANTA. GEORGIA 30308

August 24, 197%

4SA-EIS

Mr. Ronald L. Ballard
Chief, Environmental Projects Branch I
Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Ballard:

We have reviewed the Draft Envirornental Impact Statement on the operation
of Virgil C. Summer Nuclear Station (Unit #1) in Fairfield County, South
Carolina, and offer these comments:

Page 3-11, Section 3.2.6.7, Sewage and Sanitary Waste

Sanitary waste water treatment systens can readily meet the 30 mg/liter
monthly average stipulated in the NPDES permit. If necessary, the present
system may have to be redesigned to meet this requirement.

Section 4.2, Impacts on Land Use

Appropriate data should be included in the Final Statement describing all
wetlands which exist at the plant site and along the trans-mission lines as
well as the impact of the facility on these plant comunities. It is
indicated that the transmission corridors and the plant site occupy 2,217
acres of original forestland, but there is no indication what portion of
these forestlands can be classified as wetlands.

To retain the integrity of streams/wetlands and to maintain water quality
we recomend that these sensitive areas be spanned and that a buffer zone
of undisturbed vegetation (at least 50 feet wide) be left on the crossing.
Tall trees which might interfere with the transmission lines may be re-
moved bt ocher vegetation should be left intact.

Q r review of the document indicates that the plant should be capable of
3pera:ion in accordance with EA 40 CFR 190, Environmental Radiation
Standard3 for Nuclear ?ower Operations. and the radionuclide portion of
.D C5' 1.O, Interim Drinking Water Regulations. However, the reactor acci-
Jent at the Three Mile T-3i.and has focused attention on the need for a
t~orough re-examination of reactor safety. Ce believe it is incumbent on
the ;RC --3 refil revit-- i prcgris and procedures -or : eD.rify ,

7
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assessing and acting on potential accident sequences as operating ex-
perience with reactors increases.

We are particularly concerned about the States' emergency response
preparations. Those States having reactors should be urged to develop
adequate energency response preparations. Those plans that have re-
ceived NRC concurrence should be updated as necessary. Emergency
preparedness at every level of responsibility (including licenses com-
pliance with Reg. Guide. 1.101) is imperative to protect the public
health and safety in the event of a severe nuclear power plant accident.

We will have additional comments on the in-stream effects of the plant
as soon as the 316A/B Studies are completed. On the basis of our review
a rating of LO-2 was assigned, i.e., we have no significant reservations,
but some additional information is requested.

If we can be of further assistance, feel free to call on us.

Sincerely yours, /
/W

/John E. Hagan,
..Chief, EIS Branch
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United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

ER-79/833
SEP 18 197

Mr. Ronald L. Ballard, Chief
Environmental Projects Branch 1
Division of Site Safety and
Environmental Analysis

Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Ballard:

The Department of the Interior has reviewed the drafl-
environmental statement for Virgil C. Summer Nuclear
Station as requested in your June 29, 1979, letter. We
have the following comments.

General

Our comments and concerns are primarily with the fish
and wildlife resource discussions and with t~he nuclear
risk analysis discussions.

The statement is generally adequate and addresses potential
impacts on terrestrial 3ystems at the project site and in
tne transmission corridors. However, the assessment or
aquatic impacts in the Monticello Reservoir is unsupported
by baseline data for the new aquatic system. The
Department's Fish and Wildlife Service (FWS) is aware
that the majority of impacts on fishery resources Ln the
projecz vicinity will occur as a result of pumped storage
which will create water level fluctuations of as much as
10 feet in Parr Reservoir and 4.5 feet in the Monticello
Reservoir. These unstable conditions will either severely
limit or preclude the use of the affected area for spawn-
ing or nursery habitat. We therefore urge that every
effort be made to increase the benefits of the proposed
recreational subimpoundment which will not be Mfected by
-w_-er level fluctuations.

I9/

.909280
\:':i(J- fi_
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-2- 6
The FWS concurs with the NRC staff recommendations regarding...
modification of the proposed aquatic and terrestrial bio-.
-logical monitoring program. Any new data generated from the
monitoring study should be incorporated into the fi-nal state-
ment. Although baseline conditions will not be representative
of later saral stages in the reservoir, the data collected
will enhance predictive capabilities of entrainment, impinge-
ment, and thermal impacts. Aquatic impacts from actual,
station operation will center around entrainment, impingement,
and thermal effluent. Location of the cooling water intake
will have a direct effect on entrainment and impingement.
Also, secondary effects regarding water quality impacts may
stem from alteration of circulation in the reservoir. A
.series of alternative depths for the cooling water intake
should be discussed. Advantages to locations below both the
hypolimnion and photic zone which includes reduction in
phy-toplankton entrainment and the use of cooler, less
oxygenated water for plant cooling should also be discussed.

Our comment on the environmental statement for the construction-
permit stage about the lack of evaluation of a class 9 (core
melt) accident was answered by reference to the low probability
of such accidents (page H-109, item 13). Since then, NRC's
Reactor Safety Study has shown the probability of such
accidents to be much higher than had been assumed previously.
The review of this study, corganized by NRC, was unable to
determine whether these probabilities were high or low, but
concluded that the error bands were understated (page 6-2,
item 1), or that the confidence placed in these probabilities
was rather low. How much confidence can then be placed in
the conclusion, continued in the present environmental state-
ment, that the probability of class 9 accident is so small
that their environmental risl- is extremely low (page 6-2,
paragraph 1)? We continue to believe that environmental
analyses of nuclear reactor sites are not complete withou:
due consideration of the consequences •f class 9 accidents.

The section on In-plant Acc''ents enumerates some of the more
significant findings of the Lewis Report (pages 6-2 to 6-.).
The three findings that are enumerated exclude the final
finding o'f the Lewis Report.
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EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL ON ENVIRONMENTAL QUALITY

?nZ JAKW PLC. K .. !
WAS04O, D. C. 4,VWG ':

NOKTUMBER e,

PRQO. &UT'L FAC... - February 4, 1981

Samuel J. Chilk
Seoretary of the Commission
.U.S. Nuclear Regulatory Commission -. •
.Washington, D.C. 20555 ?,JSV, R

Deor Secretary Chilk:

Enclosed for filing in both Proposed Rule Docket PR 50, 51 (45 F R
40101) and Licensing Docket No. 50-395 are the Council's comments
on the Draft Supplement to the Draft Environmental Statement for
the Virgil C. Summer Nuclear Station, Unit No. 1 (NUREG-0534).

Sincerely,

C. FOSTER
Acting General Counsel

Yo? 0 /

* - -
WI:"

J

,Cp8

7".

81 1., jJ ý0 br)ý
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COMMENTS OF THE

COUNCIL ON ENVIRONMENTAL QUALITY
ON NUREG-0534

The Council on Environmental Quality has reviewed the Draft
Supplement to the Draft Environmental Statement related to the
operation of the Virgil C. Sumer Nuclear Station Unit No. 1
(NUREG-0534) and.has the following comments pertaining to the
adequacy of that document under the National Environmental Policy
Act (NEPA) and the Council's regulations for the implementation
of NEPA.

Back ground

The Council provided earlier guidance to the Nuclear Regulatory.
Commission on the analysis of serious nuclear accidents
in Environmental Impact Statements (EISs) in a letter dated March
20. 1980 (copy attached). In that letter the Council indicated
that its review of NRC impact statements on nuclear power plants
had revealed them to be "largely perfunctory, remarkably
standardized, and uninformative to the public." Additionally,
the Council found that the potential impacts of serious nuclear
accidents on human health and the environment were presented in a
cursory and inadequate manner with little attention to 0
facilitating public understanding. The Council urged the
Commission to move quickly to revise its policy on accident
analysis in EISs and to implement 40 C.F.R. Sec. 1502.22(b) of
the Council's regulations. Specifically, the Council urged the
Commission to (a) discuss the full range of potential nuclear
reactor accidents, including "worst case" accidents previously
categorized as "Class 9" accidents, in EISs and supplemental
EISs; (b) include in the analysis the likely range of
environmental and other consequences from severe and other

accidents: (c) include within these EISs and supplements the best
estimites of the likelihood of such events; and (d) broaden the
range of variables used In determining accident impacts and
expand the discussion in EISs of the impacts of nuclear acciaents
on human health, the natural environment, and local economies.

On August 14, 1980, in response to the NRC's Interim Policy
Statement of 'une 13, 1980, the Council transmitted a letter to
the Commission stating that the general approach of the
Commission appeared to conform to the Council's basic outline for
the treatment of serious nuclear accidents (copy attached). The
Council also indicated it would provide the NRC with comment3 on
the first NEPA analysis issued by the Commission in this
connection.

Specific Comments S
The Council has not criticaliy reviewed the data or calculations
presented in ý*URG-0531. Rather, the following comment3 pertain
to the appr.oach and14 fsr-•at of the •cidn-nt anaiysi; prezrnted.
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U.S. Nuclear Regulatory Co"rission
Washington, D.C. 2.0553

Attention: Director, Division of Licensinq

Dear Sir:

This is in reference to your supplement to the draft env:ronanental impact
statement entitled, "Virgil C. Summer Nuclear Station, Lfnit ,;c. I." The
enclosed cormients from the National Oceanic and Atmospheric Administraticn
are forwarded for your ccnsideration.

Thank you for giving us an opportunity to provide these zomnents, which weO hope will be of assistance to W-u. we would appreciate receivinc ten (13)
copies of the final statement-

Sincerely,

Robert T. Miki
Deputy Assistant Secretary for

Regulatory Policy (Acting)

Enclosure Memo from: Mr. Kenneth .. Hadeen
Envircr-ental Data and nfcr3-ticn Servi:e
National Oceanic and Atmoscheri= Administration

i.L•,•)LJ •...%•J'€:,:•7' ._

017
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:Center for Environmental Assessment Services

December 15, 1980 OA/D242:DL

TO: PP/EC- Joyce Wood

FROM: OA/D2xl - Kenneth D. Hadeen

SUBJECT: DEIS 8011.03 - Virgil C. Summer Nuclear Station Unit No. .
(Docket No. 50-395) Supplement

General Cormments: None

Specific Comments: pg. 6-14 par. 6.1...3

It appears Lhat wind rous d..ata (Zr'eqeL1ecy diSL4ibuLioCLs) at'= ,-ut consiJered
in determining probability of total population expcsure. ''hvy no.'

0

0
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TC` 0- 2 .C F T L
jA,

ER-8J/1333 k• •5

.1r. A. S-_wencer, Chief
Licensing 5rancrh IoD. 2

i .- viL;_`i;-n C'f I, :ený3 `i.ng
Nuclear ?e~ ulatzrv Cazssien
Washington, D.C. 2055S

Dear Mr. £c*-weer:

-hank you rfr "c;_r - et _er c" "" r 1 3-3
copies of a supplement to the draft environmental statement,
ope-iting i:_znse stage, ror the Vir-i" . .rnr _1cl- -
Unit i, Fairfield Count-, South Carolina.

Groundwater
- or the e-auacion cf the ccnse'uences of core-mevt ac-i en t,
groundwate travel rit:es to the 5road River are e"_ran e
.,,fror- !,l0 -ea'. in `he overbur-en soils t. 7.4 years in .he

. -a'--

,he site area is drai.ne. by a "'.-.er of Z--.-e to
ceeply encised valievs 4owntstream, from--e 3.te. ne-se zhanne.'.3,
=-he•er ii•r :- rr..'-v t- the ro-a. .. . -
rreese Creek and Xa'o Cree,•, are shown as eomeral...n _ -i-
area on th e T_ ik nS , " i I.' ":- 2 h fr ln, M . --. *mt toýg'i-

eao (U.S Geologic a -rvey y 953) ut,, s'e•1s'uen to . fe fi:
"' Montiae llo Reservoir, sustained fl zw in 3cme :r al If 7__
channels a-cears f:- -,l due C: the oroDabseb rsl e rise :---' .
leveis. in :he even :-- a core-me'.. ac cien-n, -- :n- an_-e
gro n~water fror th'e ;ieWode keytfisra
waters i.. hese small hiannels west and south of the reactor.
It appears t-hat this has been ignored in the estima.tes of travel
times of ccntaminants -o the Broad River. The derivation of t-hese
estimates shculd be made available for review prior to issuance cf
the final envircnmental statement.

Uncertainties
This set_.on erumezrtes "SoMe of ehe more g an nngS

from tl, Lewi5 Re-o,'.. However the three f:n-i, gs s-:-
page 5-21 ex.zude f- i n:hal 3f - h .- which is:

Cfo

J.. J,.!o
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"There have been ins-.-nces :n which '.iASH- 3 has been ms se
-as a vehicle to u ~e -- :.a. . :f .ea::_r .'j-s.
other cases it •,ay have e = e . aizj-e-- a.s n e...
the absolute risk of reactor acci-lee-'s ;i•-zt .. ." "e:a,
of the wide band of uncertain-.ies i .... e:. 3uzh e
discouraged." ('"RZ-/CR-3O,3G, paze x)

That finding 3ppears part-:ularly :ertnent to the "i" -"
heading. The finding of rhe Lewis ?e-crt that the:e is a W.i/e La4 d
of uncertainty in the risk of reactor accid'ents shoul de t 3Zu-u
in the final statement.

:ie hope these co.-sments will !e helpful to you in the -'=. of
a final statement.

S in cere•7

• ~ ~ ~ ~ ~ ~ r 2 b ..-.- "•• -

.. .- •'SE CR.7TA Vi
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Dr. '4illiam E. Kreger
Assistant Director for

Radiation Protection (P-302)
Nuclear Regulatory Commission
Washin~ton D.C. 20555

Dear Per:

In resoonse to your r-qtjest, I !iai my stiff . the ;-ipplem.'nc

to the Draft Environmental Statement (DES) for the Virgil C. Summer

Nuclear Power Plant. Because this particular IES considerq the noss*ihte

impacts of the occurrence of a class 9 type accident, we were pleasei to

have this opportunity to co.-nent qpecificallv on this consideratcon. 'it

have encouraged the inclusion of this class in environmental stat'ment3

on light-water reactors and view this as 3 continuing Dractice.

believe that a discussion of the possible impacts resulting froc:a c.re

melt accidents can provide a more cotzprehensive evaluation of the

overall environmental risk associated with an individual nuclear power

plant. Although our detailed comments are being forwarded to our Roion

IV office for a coordinated EPA response to NRC, there are a couple of.

thoughts I want to pass on to you.

The original DES presented operational impacts without a discussio'

of probability of occurrence. In the supplement, the discussion of

accident impacts in terms of risk ')ases th.! presentation yv zlossinv.

over the magnitude of the consequences. It is our view that the

discussion of probabilities of occurrence, magnitu-ie of conseqences,

and risk considerations of accidents in environmental statements should

be given separate attention.

The other point I want to exoress is the neeJ to develo, standari

methodologies for incorporating costs of reactor building clean-up an,1

decontamination and replacement power into the economic risk

calculations. These factors are significant and important to the

benefit-cost balance.

~00
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Tnank you for the opportunity to review this document. Do not
hesitate to contact me if I can be of further assistance. I loo'k
forward to our continued close worxia: relt:iLioasai:i,.

SincerirIy yours,

Williamn A.."lills, 2?h.D.

Director
Criteria & i:andaruM Diviqion (A'.'.,

Office of lidi-tion Progranmi

cc: C. Wakamo, Re:,ion IV
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. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

'4 ,,,o- REGION IV

345 COUNTLANO STRE•T
ATLANTA. GEORGIA 30305

JAN 12 1981
4SA-EIS

Mr. William Kane, Project Manager
Office of Nuclear Regulation
U. S. Nuclear Regulatory Commiission
Washington, D. C. 20555

Dear Mr. Kane:

In our previous reviews of environmental documents dealing with Light Water

Reactors (LWR) EPA has consistently emphasized the need for a thorough
evaluation of the environmental impacts from different LWR accident scenarios
to include Class 9 accidents. The discussion of the environmental and so-
cietal impacts of a core melt down accident included in the Supplement to
the Draft Environmental Impact Statement (DEIS) for the Virgil C. S-mmer

Nuclear Plant Unit No. I is a step forward in this respect and as a result,

EPA applauds NRC's decision to prepare this Supplement.

The assessment of environmental impacts for severe accidents at the Suim=er
plant uses methodologies originally developed in the Reactor Safety Study
(WASH-1460) and the Liquid Pathway Genenu Study (NUREG-0440). Because these

two studies will be the cornerstones for similar assessments for other nuclear

power plants environmental statements, we would refer NTRC to EPA's original

technical comments on these studies. These comments can be found in "Reactor

Safety Study (WASH-1400): A Review of The Final Report" and my letter to

NRC's Voss Moore dated February 8, 1977.

Our specific co -ents on the Supplemental DEIS on the Sutm er Plant are
included in the attached technical coments.

Sincerely yours,

Rebecca W. Hanmer
Regional Administrator

Enclosure
Technical cosenti
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TECHNI CAL COMMENTS:

Section 6.1.4.3 and 6.1.4.4

Section 6.1.4.3 and 6.1.4.4 of the Supplement discuss radia•ion dose and
health effects in terms of yearly probability distributions (risk) and
are consistent with the discussions in the origi-al DEIS. However, the
discussion in the Supplement of the operational impacts of the facility
is in terms of consequences. We believe that is desirable to maintain
consistency between the original DEIS and the Suppleent in this regard
and therefore, would suggest impacts in both documents be presented in
terms of consequences. We feel this approach will -e more meaningful to
the general public.

Table 6.1.4.4

This Table should correspond on a one-to-one basis with the release
categories (PWR 1-9) in Table 6.1.4-2.

Section 6.1.4.5

In the discussion- in this Section it is not clear whether the socio-economic
cost of an accident involving groundwater contamination were considered in
Sections 6.1.4.4, 6.1.4.6 and Section 9 (of the original DEIS, June 1979).
If not, the cost of these impacts and micig•ting measures should be included
in the overall risk assessment and benefit-cost balance in Table 9.1 of the
original DEIS.

Section 6.1.4.6

It is unclear what is the basis of the conclusion that "Estimates of risk
reduction by evacuation of the public within the 10--mile emergency planning
zone for accidents can be reduced by a factor of ten to twenty...2 This
3tatement seems inconsistent and premature considering the following:

1. The emergency preparedness plans and protective action measures for the
Summer facility are not yet complete.

2. NRC and Federal Emergency "!anagement Agency's (FI'DA) review of State and
local government energency plans have not been accaoilished.

3. The NRC's Safety Evaluation Report (SER) which revie-%ýq the apglIcant's
on site plan is not yet available.

General Cormnent

Tfalcillata :;e inderstanding of inpacts from the i ?pathway it would
be helpful to aov:de a sunm-ari off Ehe envircnment:l ccnsecj-~ ani :i•sks



for the ummoer Plant and the .- isk and corsequence drvel2ped in the Liq'uid

Pathway Generic Study (NURG-0440).

As the Three Kile oTaslnd-2 (TDa-2) accident pointed out, the cost of reactor

building decommisioning and replacent power cost are sizable. Th.ese

costs could significantly change the benefit-cost belance in Stction 9 of

the original DES. Future ZIS's or Supple-encu to Iý'm should evAlUAre

these costs and include them in their benefit-cost ianalysis.

A figure should be included showing dose versus distance froum the plant for

severe accidents. This uuld allow the local populatlz-r tD Audle !ndiv-idual

risks.
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SOUTM CAROLINA ELECTAIC a GAS COM'•AIY

0OLU1t*A. Sc.,..' C..aO•.,uA :wa,'a

T.CA. WC " , m
AM ,Fh-W-C.D.••=.-, December 23, 1980

Director, Division of Licensing
U. S. Nuclear Regulatory Counission
Washington, D. C. ?C555

Subject: Virgil C. Suiner Nuclear Station
;upplement to Or.ift .n'virnmnntal

Statement
Docket Mo. 50/395

Dear Sir:

South Carolina Electric and Gas Company, acting for itself and as agent for
South Carolina Public Service Authority, has reviewed ,UREG-0534 Supplement "•3ra.t
Environmental Statement related to the operation o.f Virgil C. Sume: Nuclear
Station Unit No. l" and finds that the statement addresses the Coc=Iss'on ?osi-
tions as stated in NRC interim policy statement (45 FM 401CI). Fowever, we do
offec the following comments for your consideratIon:

I- The document should turther, if ,t quantitatively address :he ap-
proximate resultant reduction in effzcts anticipated -withn =••itive
actions required by a basic emergency plan consistent with NRC re-
gulator-i mandate. Of particular interest would be populatton .tffez-_S

of the worst case accident and the resultant dose benefit 3f e.ýerzenc',
m.icigative actions.

2. Section 6.1.1.3 should be expanded to include further scs:,
the dose-health relationship with particular note made : ie
sources of this information.

3. ?age 6-7, last paragraph, first line - "auxiliary" shcuio oe
to "fuel handling".

4. Pige 6-6, fourth paragraph. eighth "ine - 'sodium" is .

in our opinion, this supplement appears to fulfill the interest of :ie Com-
mission's Dolicy startment, and is an acceptable statement of iccidenr i£rac:s.

";•-•: rul your~s,

R3"•a: ?CN: 45 [ '

cc: Pige 2

97->



Director, Division of Licensing
*,, December 23, 1980

Page 2

A r- E

cc: V. C. Suier
G. H. Fischer
T. C. Nichols, Jr.
E. H. Creva, Jr.
0. W. Dimon, Jr.
D. A. Nauman
0. S. Bradhan
W. A. Wlliams, Jr.
A. A. Suith
A. R. Koon
R. B. Clary
J. B. Knotts, Jr.
J. L. Skolds
B. A. Bursey
NPCF/Whitaker
File
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Washington Public Power Supply System
A JO0NT •OMAnNG ACNCY

,.O. 35OX "a 3000 OO. WAS"INOTOt4 WAY XIC"L.ANO. WASNIetOTO• !•1S2. 10"OF08 (94M) 072So40

January 19., 1981

Docket I:o. SC-395

U.S. Nuclear Regulatory Co~misslon
1717 H. Street N.W.
Washington, D.C. 20555

Attention: Director, Division of Licensirg

Gertl einen:

Subject: Conments on •raif I 7i•4 i:-et. ."..-.t''2-er.:. 5.o;l .en t

Reference: Draft Environmental Statenent 'elated to tne
Oceration of ';irgil ý. ,•er "...clear Station
Unit No. 1, IdUREG-0534 Supplement, 'Jovember 1980

Based on our experience with previous NRC Environmental Statements, we
suspect that the reference supplement may be prototypical of the environ-
mental analysis the Commission Staff will preoare in other operating
license cases. We, therefore, have reviewed the subject report and find
that, while it generally complies with the NP.C interim policy statement
(45 FR 40101), it can be improved in a few areas.

Subsection 6.1.1.3 seems excessively brief, giver the body of literature
and zubli: inte-est in radiation exposure health effects. This -ererer
discussion should relate pathways and individual organ doses to health
effects. The susceptability of di'4erent ýge groups sVcuj!d also De dis-
cussed.

The second sentence of the fourtn Dara;raon of 3unsection 6...1 should
be deleted. The jidgment that the healtn effects of design basis accidents
are "exceedingly small" contributes not.i.ng and invites debate.

In Subsection. 5.4.2, we car! f'nd no explanatio)n for Considering environ-
mental Oarameters out to 50C miles. Sucn a large exposure area is not
required by the NRC policy statement. The projection of population and
land use statistics for this area to year 2000 Is not a useful exercise
ohen the health-related exocsure; wculd virtually all occur within a
me raldiujs see* Subsecton 5.1.4. 3 -. coh prcj.ctons and the atterAart
.3Supt.ionSr.n. y i.vite jn.r,,oduct-.•- e .-,-

.S tsec:ion 5. . * is teak in -,a- '-e "S e!"ocyed ter* ee
tne econo.~": cst -zigure -5.1. -.1 Vre '•no ea-ed. :71-r 4 es-race,
th'e reader oess'n't incw iia_ ;ses e Z.4r:y 'r ser-_es ire -SSe, o.
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be foregone and for how long. (In this section, and in others, there is
inadequate cross-referencing to other sections of the DES which provide
the basis.) Also not considered are the probable costs associated with
forced outages of other units of similar design operated by SCE&G or
other licensees (ala TMI-1).

Radiological impacts via the groundwater pathway, discussed in Subsection
6.1.4.5, are referenced to the "Liquid Pathway Generic Study" (LPGS)
results. The reader doesn't really know what water sources are made
unusable or whether the individual doses in Columbia and Charleston,
South Carolina, and other communities would exceed 40 CFR Part 141
standards. As presently written, the reader is told that the drinking
water of upwards of 550,000 peoole "would be affected" without being
given any basis for assessing the significance of the contamination. It
is stated that the population doses for the liquid pathway from Summer
are the same order of magnitude as for the LPGS, but it would be more
effective to provide the calculated doses.

Reference to the latest environmental crisis--acid rain--at the top of
Page 6-20 seems patronizing. On the same page, the economic risks
associated with cleanup and decontamination are inappropriately compared
with individual plant insurance coverage.

In summary, the DES supplement appears to fulfill the intent of the
Commission's policy statement and provides a generally good statement of
environmental impacts due to accidents. The length and detail of the
discussion in general seems appropriate for the Uncertainties and assump-
tions inherent in the subject matter.

Very truly yours,

G. D. Bouchey
Nuclear Safety Director

cc: J, R. Lewis, BPA



*p FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON 20426

IN REPLY RgF31 TO,

December 10, 1980

Mr. A. Schwencer
Chief, Licensing Branch No. 2
Division of Licensing
U. S. Nuclear Regulatory Corm=.
Washington, D. C. 20555

Dear Mr. Schwencer:

I &- replying to your request of November 10, 1980 co the
Federal Energy Regulatory Commission for comments on the Draft
Environmental Impact Statement related to the Operation of the
'Virgil C. Samer Nuclear Station Unit No. 1. - This Draft EIS
has been reviewed by appropriate FYRC staff components upon whose
evaluation this response is based.

This staff concentrates its review of other agencies' en-
vironmental impact statements basically on those areas of t•he
electric power, natural gas, and oil pipeline industr._e3 for
which t-he Commission has jurisdiction by law, or where staff
has special expertise in evaluating enviror~mentai impacts in-
voled with the proposed action. it does not appear that there
would be any significant impacts in these areas of concern nor
serious conflicts with this aqency's responsibilities should
this action be undertaken.

Thank you for the oppoxtinity to review thls statemen-:.

Sincerely,

-ý z n Envrzn .-a Q3na-v

- - '- ",-'U, ---.--
7,-T

_~~~~ ~ L •i-i•
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DEPARTMENT OF THE ARMY
"Pac. @fctls "s u
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SAC~)I423 July 1979

W.. Ronald L. Balard, Chief
Env I Project-s krsh I
Division of Site. Safety &Ml avirorental

Analysis
U. S. cleta . a RePuUoryTComission --
- iL.ngt•on, D.C. zoSSS

t• Din !el. hlisr:

This is in response to you letter dated 29 June 1979, concerning the
Draft !mrwemi.al Impact 3tatumm for the opiertion of Virgil C.
3 ? Nuclear Station, Unit N4o. 1. Se hare reviewed che statement
andi have no ci s in,-cow'ztion wit~h e viraw;-utal ccisidoamtions.
HoueveT, Depart~ant Of thie ArM permit s v ,ill be required f or sowe of
the pooe ok

Shauald y spv y questio'ns conerning Depart.2ent of the Aruy ermits,,
ples.teephneii A. 3.B xaJ. at. ($305 724-410

ColoelCorp ofEng'incers

Copy Axtijished:
10A CDAM-.CWP.-V)
WASH,~C 2Ot

Divisinx Eigaeqr, Soutih Atati
A •r: s:0314I,
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