. North Carolina) and the southeast corner of Chatham Co
" The City of Raldigh, North Carolina, is approximatel 16 mi. northeast and the

. i >” ]
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2.0 THE SITE AND ENVIRONMENTAL INTERFACES

2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 SITE LOCATION AND DESCRIPTION

2.1.1.1 Specification of Location

The SHNPP site is located in the extreme southwest cornep/of Wake County,
ty, North Carolina.

City of Sanford iy about 15 mi. southwest.

Carolina Power & Light Company has constructed 4 dam on Buckhorn Creek about
2.5 mi. north of its cqnfluence with the Capg/Fear River. This dam has
created an approximatel} 4000-acre reservojf which will be used for cooling
tower makeup requirements\ The power blgék structures are located on the
northwest shore of the Maim Reservoir alfout 4.5 mi. north of the Main Dam.

Unit No. 1 Unit No. 2
Latitude 35 38' Q0" 35° 38' 03"
Longitude 78° 57 22" 78°  57' 24"
North Carolina 685,444.524 685,716.417
Plane Coordinates 2,013,001.262 2,012,874.476

(North) 3\945,013.683 3,945,095.767
(East) 85, 0643 389 685,024,074

Universal Transverse
Mercator Coordinate

3 Unit No. 4
Latitude (Noxth) 35° 02" 35° 37! 59"
Longitude- (West) 78° 57 26" 78° 57" 25"
North Carblina (North)  685,631.893 685,360,000
Plane Coprdinates (East) 2,012,693.2%5 2,102,820.000

Univergal Transverse (North) 3,945,068.890
Mercator Coordinates (East) 684,969,342

3,944,986.806
685,009.655

line (which is the same as the station property boundary), the exclusion
boundary, and~principal transportation routes. Figure 2.1.1-2 details the
exclusion area boundary and identifies principal station structures. There
are no industrial, recreational, or residential structures on CR&L property.
However, as discussed in Section 2.1.3, CP&L will cooperate with \appropriate
State agencies to provide public access for boating, fishing, hunt{ing, and

other recreational uses which are not inconsistent with the primary purpose of

2. 1. l':'l
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the lands and waters. As such, some recreational facilities such as boat
ramps and access areas may be located on station property for public use.

Carolina Power & Light Company's Harris Energy & Environmental Center, as
discussed in Sections 2.1.2.3 and 2.1.3, is located approximately 2.1 mi. ENE
of the plant. ' '

2,1.1.3 Boundaries for Establishing Effluent Release Limits

The exclusion area includes approximately 3534 acres (Figure 2.1.1-2). The
boundary of this area is used to determine effluent release limits. All
effluent release limits meet requirements as specified in 10CFR Part 20.

Airborne effluent release points for each of the four units are indicated in
Figure 3.1-5. The liquid effluent release point for the plant (via the
cooling tower blowdown discharge line) is identified in Figure 2.4.1-1. .
Minimum distance from the center point of the four reactors to the exclusion
boundary is 7000 ft. in all directions, with the exceptions of the N

(6980 ftr.), WNW (6660 ft.), NW (6640 ft.), NNW (6640 ft.), and S (7200 ft.).

20 10 1"'2
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2.1.2 POPULATION DISTKIBUTION

Estimates of.existing population distribution are based on 1970 census data
and were derived by using methods described in the Electric Power Research
Institute's Guidelines for Estimating Present and Forecasting Future
Population Distributions Surrounding Reactor Sites (Draft of a Standard)
(Reference 2.1.2-1). As a general procedure, calculations of population were
made using the smallest geographic unit used by the U. S. Bureau of the
Census. Where a Census Bureau geographical unit did not fall entirely into a
“standard nuclear site display geographical unit,” population of such census
unit was distributed proportionately to the standard display units.

2.1.2.1 Population Within Ten Miles

Population distribution within a 10-mile radial area of the plant is for the
most part considered rural., The exception to this is in Apex, North Carolina
(9 mi. NE) where the 1976 population was estimated to be 3130.

A map showing the 10-mile radial area of the site is presented in

Figure 2.1.2-1. Concentric circles have been drawn at distances of 1, 2, 3, 4,
5, and 10 miles using the center line of the four reactors as center point.
The circles have been divided into 22-1/2-degree segments with each segment
centered on one of the 16 compass points. The 1970 estimates of residential
population within each of these areas are presented in Table 2.1.2-l. Also
presented are population projections for 1984 (the expected first year of
plant operation), for each census decade through the projected plant life, and
for the year 2031.

Population projections have been based on population growth patterns and
projections as described in Projections Economic Activity in North Carolina
Series E Population (Reference 2.1.2-2). County growth patterns have been
assumed to apply evenly throughout each county 'area.

Age distribution projections for the midpoint of the station life (2007) are
presented in Table 2.1.2-2. Projections are based on population estimates and
projections prepared by the U.S. Bureau of the Census (Reference 2.l1.2-3).

2.1.2.2 Population Between Zero and Fifty Miles

The population within a 50-mile radius of the plant site is marked by
concentrations of people in and around Raleigh (16 mi. NE), Durham

(19 mi. N), and Fayetteville (37 mi. S), each having populations greater than
50,000, Five other smaller cities and towns have populations greater than
10,000, Away from these population concentrations, there is a rural type
population distribution with small towns interspersed through the area. A map
showing the 50-mile radial area and identifying major cities and towns is
presented as Figure 2.1.2-2. Concentric circles have been drawn at distances
of 1lu, 20, 30, 40, and 50 miles, using the center line of the four reactors as
center point. The circles have been divided into 22-1/2-degree segments with
each segment centered on one of the 16 compass points. The 1970 estimates of
residential population within each of these areas are presented in

Table 2.1.2-3. Also presented are population projections for 1984 (the
expected first year of plant operation), for each census decade through the
projected plant life, and for the year 2031. Cumulative totals of population

2. lo 2-1
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estimates and projections are included in Table 2.1.2-4. Projected age
distributions for the midpoint of the station life (2007) are presented in
Table 2. 1. 2"5. .

Methods used for determining population, population projections and age
distributions were similar to those described in Section 2.1.2.1.

2.1.2.3 Transient Population

Recreational land uses which would attract transient concentrations of people
within the 50-mile radius of the site are not extensive and are limited to
Unstead State Park (20 mi. NE), Raven Rock State Park (13 mi. SSE), Eno State
Park (30 mi. N), and when completed, the New Hope Project (3 mi. NNW) and the
Falls of the Neuse Project (22 mi. NNE). Although the Falls Project has not
been completed, it was originally estimated that the project will have an
annual attendance of 2,431,000 in 2000 (Reference 2.1.2-4). Figure 2,1.2-3
includes locations of principal recreation areas.

On occasions, there are high concentrations of people at sporting events and
at functions at the various universities in the area. The North Carolina
State Fair, held during October of each year in Raleigh, has in recent years
attracted a maximum of 163,991 people during a one-day period.

Daily transient population concentrations in and around the major industrial
areas of the region are a result of commuting patterns of workers.
Approximately 20 mi. NNE of the site, the Research Triangle Park attracts
about 12,000 workers daily. In Moncure (7 mi. WSW) approximately 969 workers
are employed; and in Apex (8 mi. NE) industries employ approximately 1900
people. Additionally, the Harris Energy and Envirommental Center, located
2.1 mi. ENE of the plant site, employs approximately.l125 people and may
attract up to 200 additional people for training sessions.

Land use and land use compatibility are discussed in Sections 2.1.4 and 3.1
(respectively) of the SHNPP Construction Permit Environmental Report.

2.1.2-2
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POPULATION ESTIMATES FOR 1970 AND POPULATION PROJECTIONS FOR THE
YEARS 1980 TO 2031 BETWEEN ZERO AND TEN MILES OF THE SHNPP
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TABLE 2.1.2-3

POPULATION ESTIMATES FOR 1970 AND POPULATION PROJECTIONS FOR THE
YEARS 1980 TO 2031 BETWEEN ZERO AND FIFTY MILES OF THE SHNPP
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YEAR
1970
1980
1984
1990
2000
2010
2020
2030

2031

TABLE 2.1.2-4

CUMULATIVE POPULATION ESTIMATES AND PROJECTIONS BETWEEN ZERO
AND FIFTY MILES OF THE SHNPP

MILES FROM SITE

0-2
40
49
52
57
65
72
79
86
86

0-3
534
623
657
708
780
846
913
978
983

1097
1281
1346
1454
1601
1733
1872
2008

2017

0-5
1827
2133
2235
2418
2648
2870
3088
3306

3321

0-10
17763
21180
22336
24210
26878
29351
31691
33972
34185

0-20
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303619
323920
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0-30
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0-40
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1115640
1202758
1280694
1354056

1360951

0-50
1063200
1237487
1304510
1412804
1557602
1679542
1782913
1876995

1885684
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TABLE 2.1.2-5

AGE DISTRIBUTIONS FOR THE YEAR 2007 FOR THE
AREA BETWEEN ZERO AND FIFTY MILES OF THE SHNPP
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2.1.3 USES OF ADJACENT LANDS AND WATERS

Figure 2.1.3-1 includes land contours, site boundary, exclusion boundary,

CP&L property, area properties, water bodies, and transportation links. There
are no settlements, commercial areas, industrial plants, dedicated areas, or
valued historic, scenic, cultural, or natural areas on CP&L property.

Total land area owned by CP&L in the plant vicinity is approximately
22,850 ac. Total required site area (station property) is approximately
10, 800 ac. Approximately 4000 ac. are utilized by the Main Reservoir, and
about 1217 ac. are used for plant related activities.

The Harris Energy & Environmental Center is located approximately 2.1 miles
ENE of the plant. The facility houses various CP&L environmental testing and
training laboratories and includes a visitors' center. A Boy Scout camping
area 1s located approximately- 3.7 mi. SSE of the site, and a private nursing
home is located approximately 2.2 mi. NE.

Table 2.1.3-1 indicates the distances from the center line of the first
operational nuclear unit to the nearest milk cow, milk goat, residence, site
boundary, vegetable garden and meat animal. Distances are indicated for each
of the 16 sectors as described in Section 2.1.2 to a radial distance of

5 mi.

The majority of the land within the five-mile radial area is wooded, with a
scattering of fields and residential properties (Figure 2.1.3-2). Much of the
land is used for timber and pulpwood production. Agricultural development

- exists on a limited basis, and three dairy farms are in operation. Major
commercial and expanded residential development is not expected to occur due
to the poor septic characteristics of the soils and the lack of adequate
sewage and water systemsS.

Due to CP&L's land and reservoir use policy, there will be some recreational
usage of CP&L's property. It is the policy of CP&L to make available for the
enjoyment of the general public the lands and waters of the SHNPP and
reservoir consistent with their primary purpose —— the generation of electric
power. Property in the flood control,.strip around the reservoir and plant
will not be sold or leased by CP&L for private development. Private
construction of piers, docks, moors, boat houses, or similar facilities in or
adjacent to the reservoir will not be permitted.

To permit the greatest use by the greatest number of people, the Company will

cooperate with appropriate State agencies to provide public access for

boating, fishing, hunting, and other uses which are not inconsistent with the

primary purpose of the lands and waters. It is the desire of CP&L that the

public benefits of the SHNPP reservoir and property shall contribute to the

quality of life in the area, in addition to meeting the power needs of all its |
customers.

Consistent with the provisions of the SHNPP land policy, CP&L will permit the

appropriate State agencies to establish wildlife refuge areas adjacent to the ‘
reservoir and a wildlife management program for the Company-owned lands. The l
development of a favorable sport fishery in the Main Reservoir is expected to

)
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result from existing Whiteoak and Buckhorn creek populations with some
seeding from Cape Fear River makeup water. Operational monitoring programs
(Section 6.2) will be conducted.

A majority of the land within a 50-mile radial area of the plant is devoted to
some form of agricultural activity. Major crops include tobacco, soybeans,
corn for grain and sweet potatoes. Secondary crops include corn for silage,
other grain crops and hay. Livestock production includes hog, beef, poultry,
and dairy products. Data on annual agricultural, livestock, and poultry
production within a 50-mile radius of the plant for sectors as described in
Section 2.1.2 are presented in Tables 2.1.3-2 and 2.1.3-3 (Reference

2.1.3-1).

Commercial fish and shellfish catch is negligible from waters within 50 mi.
of the station discharge. A small number of American shad, striped bass and
blueback herring are harvested seasonally (spring) from the Cape Fear River
below Lillington. This number is considered insignificant as compared to
North Carolina's commercial fishing harvest. The nearest commercial fishery
port is Wilmington, Noxrth Carolina, approximately 150 river miles downstream
of the site. Commercial catches reported for Wilmington are principally salt
water species harvested from the lower Cape Fear River estuary and from the
Atlantic Ocean.

Recreational fishing catch within the 50-mile radial area is dominated by
sunfish species, largemouth bass, and catfish (Reference 2.1.3-2). The
limited number of lakes within the area and the fact that there are no
estuarine or salt water bodies principally confines sport fishing to private
ponds, impounded areas, and bridge crossings on rivers and streams. Data
estimating catch for this type of recreational fishing in North Carolina

are not available. However, the small catch which is associated with this
fishing would probably not be a principal food source for residents within the
50-mile area.

In addition to the SHNPP reservoir, the development of the Falls of the Neuse
Project and the New Hope Project will create two large reservoirs within

30 mi. of the SHNPP site. Fish species similar to those discussed in

Section 5.1.3 are expected to develop in the reservoirs. Each reservoir will
provide significant recreational fishing opportunities, thus increasing
region's recreational fishery harvest. ‘

The cooling tower blowdown pipeline discharges into the Main Reservoir just
north of the Main Dam. Discharges will enter the reservoir via a submerged
discharge outfall, and the public will have access to the discharge area.
Because a reasonable sport fishery is expected to develop in the reservoir,
limited fishing success in the area affected by plant discharges is expected.
A description of the impact of the cooling tower blowdown system and
discharges on the fishery is in Section 5.1.3 and 5.3.

While there are several bait farms, a number of fishing ponds, and a State
fish hatchery near Raeford, North Carolina (48 mi. SSW) there are

no known fish farms within the 50-mile radial area of the plant that utilize
water that reasonably may be affected by plant discharges.
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Q Hunting occurs within a 50-mile radial area of the site. Predominant game
species harvested include deer, waterfowl, mourning dove, and wild turkey.
Estimates of .annual harvests (excluding dove) are indicated in Table 2.1.3-4.
These estimates were calculated using data presented in References 2.1.3-3,
2. 1.3"4, and 2.1.3-5.

The location, nature, and amounts of present and projected surface and
groundwater use that may be contaminated by station effluents are described in

Section 2.4.

2.1.3-3
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1978 AGRICULTURAL PRODUCTION OF MAJOR CROPS BETWEEN
ZERO AND FIFTY MILES OF THE SHNPP

00 TO 10 MILES

SWEET

OIRECTION  SOYBEANS  TOSACCD POTATORS

I

N 5933 318107
NNE 13410 751163
NE 13410 731163
ENE 13410 151263
g 13410 151163
€St 13410 751183
SE 2023 784984
sse 22922 138697
$ 153% 517851
sSw 6711 358478
b4 4500 45832
L2 ] 7189 194802
1] 3480 173108
WKW 2663 127804
il 2663 127804
NN 33 165362
TOTAL 164032 7790944

20 TO 20 mILes

95725
250596
2943088
250586

230386
250386
$173346
642078

397301
41846
a2l
44137

3000571

SueLr

W
DIRECTION  SOYAEANS  TOBACCO POTATOES

N 17877 1552734 $4082
NNE 24353 2114781  13%ell
NE 65084 3599930 1234207
EXE 67160 3761906 1256982
€ 101654 4642697 13177964
€SE 121716 5232038 14421670
SE 138361 4294997 6191316
$SE 131501 3351982 3571841
$ 140397 3942087 IN6160
ssw 112897 3579990 3099187
M 295489 1733402 293400
wsw 19980 1173360 232941
w 12320 5642048 16740
WhM 1295¢ 470142 13808
el 31798 1247501 81809
NNW 20456 1183864 150208
‘Tomt 1009231 42889456 52951382

40 TO 50 MILES

Sweey
DIRECTION  SOYSEANS  TOSACCO POTATOES

N 10483 6210471 499149
Nng 30281 4861582 111348
NE 177043 7129936 1083429
ENE 170120 731035¢ 44308112
€ 202390 11294718 25019494
(314 2614634 9412540 24191027
3t 2188358 4993309 193527077
SSE 243321 3920043 9929038
s 259437 279744é 2800469
s 208918 2001293 322400
9 25932 17981382 716139
Lt ] 28527 1697480 392069
L 39076 939547 37167
WY 43328 2198074 2922
NW 61721 33746013 131827
NN 44873 4139861 136089
TOTAL 2087446  TI922412 87670432

10 TO 20 MILES

CCRN FOR SWEET CORN FOR
CRAIN 4 OIRECTION SOYSEANS TOSACCO POTATOES GRAIN
20180 N 9258 724973 21366 43266
25242 NNE 306589 INTLLTE 315207 59638
28242 NE 38946 2181534 277546 3307
25242 ENE 346955 2049978 490339 69358
2%5242 4 42572 2382104 823290 80703
23242 ESE 30400 2457450 3309799 141480
32328 st 21325 2403014 2379390 117639
3533 SSE 84233 2679734 24671104 121394
284609 $ 1YY 1Y 2486327 2471818 121927
18323 s$SW 48369 1791138 932924 76554
17943 v 28897 1453489 104794 33561
17928 s MSW 200488 1112233 760%0 53998
17945 L 6690 107499 L1 s2m
17943 WRW 6702 111700 9328 53998
17948 Ny (373 303500 9832 52088
19207 NNW 2305 443408 41524 62291

37009 TOTAL S82001 24810738 14480978 1234872
, 10 T0 40 MILES

CORN FOR SWEET CORN FOR
GRAIN DIRECTION  SOYREANS TOPACCO POTATOES GRAIN
72482 L] 26695 2129561 108928 123351
83229 NNE 44011 4487203 326496 112895

124330 NE 102972 4338409 1326077 191016
128413 EnE 105898 5538049 4626209 252780
A22072 ] 166137 T154410 264633433 795738
580637 (31 164372  TOTSINY 26330631 787293
254208 st 178138 8541340 188644862 840320
199648 $11] 189129 2351010 31459408 316014
20297 $ 190147 2064281 2411749 2724088
170621 £ 31 1324113 1798427 968449 143650
73828 v 19447 1437099 508898 81764
75242 sy 19137 1359440 826772 e813¢
98100 v 28877 781831 26451 156658
93540 wNs b13%1} 122838 49287 168403
14304646 N $4707 20346238 101770 224283
130442 NNW 37527 1798083 183300 199251
2814309 TOTAL 14043%% 523442546 84453701 4348220
CUMULATIVE TOTALS

CORN FOR SWEET CORN FOR

GRAIN STLCTOR SOYSEANS TOSACCO POTATOSS GRAIN
208311 00 10 10 164032 TI98944 3080571 37009
148006 00 10 20 T46093 32000882 17181849 1804970
253176
©05127 00 10 30 1795264 75499139 10712931 4419070

l%o;::: 00 10 40 3289623 127842392 153344432 2945290
124
822498 00 10 39 S37T049 203764806 2430370464 15319441
606812
I8TT9T .
81197 Footnote:

47
e Soybeans and corn for grain
208338 reported in bushels.
137838 “
222145
248392

Sweet potatoes and tobacco

6554351

Basis:

2- 1. 3"5

reported in pounds.

Reference 2,1.3-2







SHNPP ER

‘ TABLE 2.1.3-3
1978 LIVESTOCK STATISTICS BETWEEN ZERO AND FIFTY MILES OF THE SHNPP

. 00 TO 10 MILES 10 T0+:20 MILES
HILK BEEF MILK BEEF
OIRECTION (=) 3 cows H2GS CHICKENS OIRECTION cows COows HOGS CHICKENS
N 107 240 641 10377 N 240 636 1281 24189
NNE 121 110 599 9200 NNE 273 321 1384 23389
NE 121 110 598 9200 NE 352 319 1728 26717
ENE 2t 110 o8 9200 ENE 336 ny 1640 28351
« € 121 110 398 200 ¢ 383 349 19046 29120
1 $14 121 110 295 9200 €SE 27 392 3543 23491
se (3] 1 743 3504 E14 108 458 2637 4141
£314 3T 163 833 308 $sg - 108 471 2746 3022
S 67 215 787 5768 L o8 472 27153 3923
sSw 57 260 668 4087 31 o7 632 2201 50862
3w s 287 650 9470 W 47 748 1956 s822
win 49 249 (53] an wsw 126 023 1991 14301
U} 9¢ 291 659 9810 "] p 123 920 2007 33117
LT 101 297 862 10896 WNW 308 932 2034 335359
N 101 297 82 1089 N 298 894 1942 32098
NN 107 302 092 11356 NNW A% 860 1603 20291
TOTAL 1474 262 10383 131073 TOTAL 3022 9569 3672 3167T9)
29 TO 30 »ILES 30 TO 40 MILES
nix BEEF NILK SEEF
CIRECTION <ows cows MOGS CMICKXENS OIRECTION cows cons HOGS CHICKENS
N 550 908 1194 20864 N 1048 1342 1932 44397
NNE 202 532 1199 27925 NNE ~42 . 1098 23464 67180
NE 97 543 2931 45313 NE 580 ° 9 89%1 T1878
ENE 07 550 2980 45072 ENE 747 [ %) 8711 43408
[ 4 263 807 11487 35075 [ 4 138 1308 210568 41664
(114 101 297 13930 30352 ESE 136 1208 21832 41221
st 170 .10 63122 9787 st a 162 1046 20104 58089
£144 162 708 4149 2064 3¢ 166 740 nse 46782
- 178 769 4314 8106 H 187 T49 4908 41400
£$1 148 883 4238 7849 SsSw s e 4861 11604
1] 1Y 1081 a2 12379 W 1e 1149 4497 21414
wiw 187 1156 3248 27049 LAY t10 1222 4429 2929y
w 584 1694 16956 609989 1] 74 1710 3812 197818
WNW 337 1571 3238 57507 WNW . 1192 1998 30315 1046439
Ny 1246 19013 1674 728%% N 1928 2829 1681 123743
NN 1334 13%9 1928 37700 NN 1930 2220 2363 7%1%4
TOTAL 6902 16004 1674 518929 TOT L ”77s 21332 120098 949260
40 T0 30 MILES CUPULATIVE TOTALS
MILK aELF . MILK [.1114
OTRECTION Cows Cous HOGS CMICKENS SECTIOR COvS cows HOGS CHICKENS
00 10 10 16474 3262 1€54) 11107
] 487 1933 48% 61703
NNE 3% 1659 3017 9512 0 10 20 294 12031 4403% 447066
NE 138 1596 16166 93079
NE 13% 1296 14782 108004 ¢0 TO 30 12198 28873 115729 Q64498
£ 132 12464 23867 52794 00 10 40 2197} 50167 235007 1913955
(£ 173 1466 30409 90613
SE 174 956 29732 114297 00 T0 SO 302719 7479% 422092 3145047
s8¢ 204 1004 19178 89078
H 18> 92 7600 45289
ssw s 5 e L2ss Footnote:
W & 6098
wsw ” 1263 ses 22401 Milk cows defined as milk cows
v 1325 1842 A0ST 148322 1lved
" 1323 1032 sos1 1 and heifers that have calved.
N 1810 2007 1786 23533
L1 1377 2791 22%6 790584

Beef cows defined as beef cows
and heifers that have calved.

TOTAL 8308 24428 186275 1232892

Basis: Reference 2.1.3-1
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@

ANNUAL GAME SPECIES HARVEST BETWEEN ZERO AND FIFTY MILES OF THE SHNPP

20 TO 10 MILES

wHlTE
WATER TAIL wILD
OTRECTION oML OtER TURKEY
N 28 2 ¢
NNE 49 1 [
NE &8 1 9
ENE o8 1 [}
4 (1} 1 [}
st (1] 1 0
g€ 50 1 0
sst 36 1 °
H 22 1 [
E11] 9 1 -]
k1 H 1 0
LEd ] ] " 1 [}
L] 9 2 [}
HNY 10 2 [}
NW 19 2 (-]
NN 13 2 [}
. TOTAL k3 1] 21 0

20 TO 30 MILES

wHITE
WATER TAIL wItD
OIRECTION FONL OFER TURKEY

.
N 3 45 °
NNE 53 L1 -]
NE 337 7 (4
ene 343 7 [
[4 198 10 ]
131 131 12 [}
st 144 []
sse 152 12 -]
s 158 L [
SSw 112 3 -]
t1) 24 s ]
1] »% 7 0
v 41 10 1
WRW 44 * 1
NW 93 1e *1
NRW [} 3 1
TOTAL 1ess 238 4
* 40 TO SO MILES

WITE
WATER TAIL WILD
OIRECTINY oML DEER Tmgey
N 168 79 3
NNE @2 173 [}
NE 4 ss [}
(L1} L 'y °
€ 248 21 0
(314 187 17 [}
st 116 123 -]
£$14 o 119 -]
a2 109 ]
sSW 531 25 [}
B 93 27 -]
WSW 103 N 1
] 7 A3 [
WNW 224 26 -]
[ 418 17 1
L] 115 100 °
TOTAL 3223 109¢ 14

DIRECTION

NNE
ENE
¢

€SE
$SE
$sw
s
W

NNW
™TmIaL

DIRECTION

ToTAL

seCyOR

€0 10 10
60 TH 20
09 10 3O
00 T0 40
00 T0 30

Bases:

20 1. 3"7

10 T0 20 MILES

WITE

vaATER ML vILO
FOWL OEER  TLRKEY
18 18 o
142 13 0
199 s )
189 P o
17 s 0
167 3 o
o7 2 o
. H )
o~ 2 0
3 1 0
-] L} 0
H z 0
22 s 0
23 6 °
22 5 0
1 u 1
1310 T 1

30 TO 40 MILES

WITE

VATER TAIL wILD
vy DEER  TIRKEY
0 1
unr 103 ]
295 o2 o
a3z 13 o
17 17 0
176 17 °
140 a3 0
338 ’"% °
370 ” ¢
261 2 ¢
0 14 o
8 13 0
10 26 0
" 23 0
200 22 1
37 @ 2
e rel "

CUMULATIVE TOTALS

WwITe

MATER TAIL HIL0
FOVL OfER TURKEY
(31 21 0
1848 108 1
3713 344 s
6332 993 *
078 2092 2

References 2.1.3-3
2.;.3-4, and 2,1.3-5
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2.2.0 ECOLOGY

The SHNPP site is on the eastern edge of the Piedmont Plateau near the
fall-line which separates the Piedmont and Coastal Plain physiographic
provinces of North Carolina. The topography of the region is generally
characterized by a gently rolling terrain dissected by small streams which are
part of the Cape Fear River system. The streams in this system generally have
distinct riffle and pool areas, with a gravel, rubble substrate in the riffles
and with sandy, silty bottoms in the pools. Flows are moderate to low with
extreme seasonal fluctuatioms.

Baseline ecology studies were initiated in April 1972 at the SHNPP site for
CP&L by Aquatic Control, Inc., an ecological consulting company. The results
of Aquatic Control's ecology studies through May 1974 were published in
reports submitted to CP&L entitled "Baseline Biota of the Shearon Harris
Nuclear Power Plant Study Area, North Carolina" (Reference 2.2.0-1) and
“Baseline Biota of the:Shearon Harris Nuclear Power Plant Study Area,’

June 1973 ~ May 1974" (Reference 2.2.0-2)., After June 1974, the
responsibility for terrestrial ecology studies was assumed by CP&L biologists.
Aquatic Control, Inc. continued the aquatic ecology studies through March
1975, when CP&L biologists assumed that responsibility. The results of the
aquatic biology studies performed by Aquatic Control, Inc. during that period
were included in a report entitled "Aquatic Baseline -Biota of the Shearomn
Harris Power Plant Study Area, North Carolina, 1974 - 1975"

(Reference 2.2.0-3). )

In October 1975, an NRC approved interim preconstruction monitoring program

was substituted for the original baseline design. The interim program

remained in effect until January 27, 1978, when the construction permit for

the project was issued by the NRC. At that time, the program returned to the

design as described for preoperational monitoring in the AEC's Revised Final

Environmental Statement (Reference 2.2.0-4). The results of CP&L's

preconstruction programs were presented in reports entitled "Pre-~Construction

Monitoring Report, Shearon Harris Nuclear Power Plant, Terrestrial Biology, |
June 1974 - January 1978, Water Chemistry, 1972-1977," (Reference 2.2.0-5) |
and "Annual Report: Shearon Harris Nuclear Power Plant, Baseline Monitoring !
Program, Aquatic Biology Unit, 1976 and 1977 (Reference 2.2.0-6). The |
results of CP&L's first year of monitoring after receipt of the construction |
permit were included in a report entitled "Shearon Harris Nuclear Power Plant,

Annual Environmental Monitoring Report, Water Chemistry, Aquatic Biology,’

Terrestrial Biology, 1978" (Reference 2.2.0-7).

Additional ecological studies in the immediate site area were conducted by the
North Carolina Wildlife Resources Commission (Reference 2.2.0-8) and the U. S.
Bureau of Sport Fisheries and Wildlife (Reference 2.2.0-9). Fisheries studies
of the general area have been conducted by the North Carolina Wildlife
Resources Commission (Reference 2.2.0-10) and CP&L (Reference 2.2.0-11).

2.2.0-1
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2.2.1 SITE TERRESTRIAL ECOLOGY

2.2.1.1 Site Terrestrial Flora

The SHNPP site occupiles approximately 10,800 acres of land within the
Buckhorn-Whiteoak Creek watershed, a tributary system of the Cape Fear River.
Because the agricultural history of the  Buckhorn-Whiteoak basin generally
follows that.of the Pliedmont province, the entire project area is an aggregate
of farmland, abandoned fields, and forests of various ages. While farming was
once a major occupation on the SHNPP site, the primary land use at the time
CP&L acquired the project land was the production of pulpwood and other wood
products. The existing vegetation characteristics of the site were the
outcome of disturbance through clearing, farming, and logging followed by the
natural process of secondary succession. To identify the vegetation
characteristics of the SHNPP site, baseline botanical investigations were
designed to include qualitative and quantitative determinations of species and
community types. Qualitatively, 452 species of vascular plants (Table 2 in
Reference 2.2.0~5) were identified within seven generalized vegetative
communities (Table 2.14 in Reference 2.2.0-4). These plants and communities
were identified during field sampling throughout the project area with special
emphasis within four terrestrial sample areas (Figure 2 in Reference 2.2.0-5).
Quantitative botanical evaluations included vegetation cover mapping of the-
project area (Figures 3.6-1 through 3.6-6 in SHNPP Construction Permit
Environmental Report) with the resulting acreage estimates-(Table 2.14 in
Reference 2.2.0-4) and quarter method analyses of the two wooded sample

areas.

Estimates based on the 1972 vegetation cover map indicated that 8% of the
SHNPP project area was in field and 14% was cutover woodlands. The remaining
78% was covered by forests of various types.

Results of botanical studies of four terrestrial sample areas indicated that
the vegetation of the SHNPP project area was typical of the eastern portion of
the Piedmont province of North Carolina. The fields and cleared areas were
undergoing changes described as secondary or "old field" succession. The
areas covered with forests were also undergoing successional changes, although
these changes were not as easily detectable.

The two old field sample areas were representative of the majority of the
fields throughout the project area. In 1972, these areas were dominated by
various herbaceous plants such as grasses, (Poaceae), asters (Asteraceae), and
other forbs. By 1978, the areas were being invaded by woody species including
pines (Pinus spp.) river birch (Betula nigra), black willow (Salix nigra), and
oaks (Quercus spp). These changes in species dominance were expected and
predictable, and if allowed to continue, would reflect the development of
these areas into hardwood forests.

The two wooded transects were representative of the majority of the vegetation
of the SHNPP project area. This included forests in varlous stages of
succession, from young pine stands to fairly mature hardwood stands. These
forests represented the later stages of secondary succession, and reflected
the ultimate fate of the abandoned fields and cutover areas. Eventually, if
not disturbed, the majority of the project area would become a forest

2.2.1-1



dominated by various species of oaks, hickories (Carya spp.), sourwood

. (Oxydendrum arboreum), pines and red waple (Acer rubrum) (Table 2.15 in
Reference 2.2.,0-4). Some variation in species composition would occur in
areas along stream bottoms, where more water tolerant species such as river
birch, sycamore (Platanus occidentalis), and yellow poplar (Liriodendron
tulipifera) would predominate. .

Because the creeks within the SHNPP site were generally well shaded and highly
variable in flow, few aquatic macrophytes existed there. However, aquatic
vegetation was prevalent along the banks of the Cape Fear River, and growths
were readily visible among the exposed rocks and islands, especially during
low flow conditions. The emergent water willow (Justica americana) was a
macrophyte found in and along the, river. Elodea (Elodea canadensis),
filamentous algae (probably Cladophora sp.) and riverweed (Podostemum
ceratophyllum) comprised a major portion,of the aquatic river vegetation.

2.2.1.2 Site Terrestrial Fauna

The available wildlife habitat in the Buckhorn-Whiteoak watershed, although
diverse, generally was conceded to be of below average quality. That
evaluation was initially based on a U. S. Bureau of Sport Fisheries and
Wildlife survey of the Buckhorn-Whiteoak basin conducted in the fall of 1969
(Table 2.16 in Reference 2.2.0-4).

Generally, the wildlife habitat and the wildlife populations identified at the
SHNPP site were characteristic of the Piedmont province of North Carolina.
More specifically, the habitat and associated wildlife were typical of a
highly exploited, but relatively uninhabited area of the Piedmont. A variety
of non~game wildlife species was observed in the various habitats of the
project area. Although small game speciles were common in appropriate
habitats, big game species were nearly non-existent.

The baseline inventory study of the amphibians and reptiles inhabiting the
SHNPP site was conducted by recording observations during all phases of
terrestrial vertebrate field studies. The primary source of data regarding
bird species inhabiting the SHNPP site was periodic roadside surveys. 1In
addition to the quantitative data provided by the roadside surveys,
qualitative information was obtained by recording observations by species
throughout the project area with emphasis on the four terrestrial sample
areas. Information concerning the game bird populations was obtained by
conducting call count surveys along the avifauna routes during the spring
and summer of 1976 and 1977. The mammal investigations of the SHNPP site
consisted of small mammal trapping at the terrestrial sample areas
supplemented by observations of mammals or mammal sign throughout the project
area. A leafnest survey of the site was conducted in mid-winter of four
consecutive years to assess the gray squirrel populations in various habitat
types. The locations of terrestrial sample areas and survey routes are
presented in Figures 2 and 3 of CP&L's 1978 terrestrial biology report
(Reference 2.2.0-5).

Throughout the entire baseline study of the SHNPP site terrestrial fauna, 22

amphibian, 27 reptilian, 154 avian, and 28 mammalian species were observed
(Tables-5, 6, 11, and 15 in Reference 2.,2.0-5). Records of the terrestrial

2.2.1-2
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vertebrate species which were observed at the four terrestrial sample areas
during the June 1974 through January 1978 period are given in Tables 9, 10,
13, and 16 (Reference 2.2.0-5). These data provide an indication of the more
conmon vertebrate species comprising the faunal component of the communities
represented by the sample areas.

The principal game birds at the SHNPP site included ‘bobwhite (Colinus
virginianus), mourning dove (Zenaidura macroura), wild turkey (Meleagris
gallopavo), American woodcock (Philohela minor), and waterfowl (12 species).
The relative values of these birds as recreational resources at the site
ranged from quite high for bobwhite to very low for woodcock and wild turkey.
Bobwhite appeared to be quite common and well distributed throughout the .
project area. Based on the results of the roadside game bird call count
surveys (Table 14 in Reference 2.2.0-5), the breeding population of bobwhite
at the SHNPP site was relatively stable between the 1976 and 1977 breeding
seasons.

Mourning doves also were quite numerous and widely distributed within the
project .area. Information-obtained for mourning doves during the game bird
call counts (Table 14 in Reference 2.2.0-5) indicated a stable breeding
population along the Holleman's Crossroads to Buckhorn Dam route, but
suggested a declining breeding population along the Merry Oaks to Buckhorn Dam
route. The reason for this apparent decline along the one route was not
determined, but weather conditions during the specific surveys or subtle
changes in habitat or food supply along that route may have been contributing
factors. .

Field observations indicated that a very small but possibly increasing
population of- wild turkey existed at the SHNPP site. These birds probably .
repopulated the Buckhorn-Whiteoak Creek drainage from remnant or reintroduced .
populations along the Cape Fear River. Only one survey during the two years

of game bird call count surveys ylelded information concerning wild turkey
(Table 14 in Reference 2.2.0-5). On that occasion, a hen and a gobbler were
heard calling along the Holleman's Crossroads to Buckhorn Dam route.

During the baseline study of the SHNPP site, 12 specles of waterfowl (Table 1l
in Reference 2.2.0-5) were observed on or near project land. The proximity of
the site to the Cape Fear River contributed to the number of waterfowl species
present. The low numbers of waterfowl observed are indicative of the
deficiency of quality habitat available at the site.

Although observed on several occasions, American woodcock was not considered
an important game specles at the SHNPP site. These birds probably inhabited
the moist stream banks and pond margins throughout the project area in small
numbers during the winter months, with some nesting there during the breeding
season.

The small mammal component of the four terrestrial sample areas at the SHNPP
site was assessed 'by means of a trapping program. The results of the trapping
effort (Tables 4.4-3, 4.4-4, 4.4~6, and 4.4-7 in Reference 2.2.0-1;

Table 4.4-4 in Reference 2.2.0-2; Tables 18 = 21 in Reference 2.2.0-5)
indicated that the more common specles on the sample areas were shorttail
shrew (Blarina spp.), hispid cotton rat (Sigmodon hispidus), and white-footed
mouse (Permoycus leucopus).

2.2.1-3
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The most common game mammal present on the SHNPP site was the gray squirrel ﬂ'
(Sciurus carolinensis). To evaluate the relative abundance of this animal
within the various community types at the site, a leafnest survey was
conducted during December of each year from 1974 through 1977. The results of
these surveys (Table 22 and Figures 5 and 6 in Reference 2.2.0-5) indicated a
continuous decline in numbers of leafnests per acre over the years surveyed in
bottomland hardwood communities. In all other community types except cutover
pines, the number of leafnests per acre fluctuated over the years with 1977
having the lowest counts. Although there were fluctuations over the years,
the overall trend seemed to be downward in the number of leafnests per acre.
Fluctuations in squirrel populations are commonly related to mast production
which 1s affected by severe weather conditfions such as summer drought or
unusually long winters. After a good mast crop, the squirrel populations
generally respond with high production of young in the next breeding season.
Natural mortality including disease and predation are also contributing
factors to population fluctuations.

No specific study was conducted to determine the status of cottontail rabbit
(Sylvilagus floridanus) populations at the SHNPP site. But, based on the low
numbers of observations recorded during the entire study, cottontail rabbits
probably were not very numerous on the site.

The whitetail deer (Odocoileus virginianus) population at-the SHNPP site was

quite small but seemed to be increasing, Few actual deer sightings were made

during the study, but the number, distribution, and frequency of deer track
observations increased as the field study progressed. ' q’

Foxes were common throughout the project area. The gray fox (Urocyon
cineroargenteus) was more numerous than the red fox (Vulpes vulpes). Bobcat

(Lynx rufus) was uncommon within the project area, but at least ome restricted
area of the site supported a small population. 1In addition to fox and bobecat,
other furbearing species found at or near the SHNPP site were opossum
(Didelphis marsupialis), beaver (Castor canadensis), muskrat (Ondatra
zibethica), raccoon (Procyon lotor), long-tail weasel (Mustela fremata), and

skunk (Mephitis mephitis). Of these species, only the opossum was very common.

The population levels of all the others appeared to be quite low. The limited
wetlands at the site was the most likely reason for the low populations of
these species.

The presence of feral dogs in relatively high numbers was evident during CP&L
field investigations. The uninhabited nature of the site, while being quite
close to the highly populated areas of Raleigh and its suburbs, made the site
a favorable location for disposing of unwanted family pets. As a result, the
sighting of packs of dogs or their tracks was a frequent occurrence during the
field work at the site. These animals posed a significant threat to the
native wildlife of the area.
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2.2.2 SITE AQUATIC ECOLOGY

" 2.2.2.1 Periphyton and Plankton

H

During 1972-1973, quarterly plankton samples were collected from two river and
seven stream stations in the' study area. Sampling locations and methodology
are presented in Figure 2.2-1 in the Aquatic Control, Inc. report of 1974
(Reference 2.2.0-1). Common algal species were mainly benthic with the
diatoms predominating. Chlorophytes (green algae) and cyanophytes (blue-green
algae) dominated the phytoplankton population at the stream stations in April
and were also. present in tHe two river stations (Figures 3,.,1-1 and 3.1-3 in
Reference 2.2.0-1). Chrysophytes (yellow-green or yellow-brown algae)
‘"dominated the river stations throughout the year and the streams during July,
October, and January, while chlorophytes and cyanophytes were present in
moderately dense populations (Figure 3.1-2 in Reference 2.2.0-1). Changes in
numerical abundance of ‘phytoplankters occurred at the different stations
during the year (Table 3.1-2 in Referenca 2.2.0-1).

Biological studies were conducted monthly from June 1973 through May 1974, at
four river transects (Transects A, B, C, and D). Station locations and
methods are presented in the Aquatic Countrol, Inc., report of 1975

(Reference 2.2,0-2), Algal communities in the river were dominated by members
of the Bacillariophyceae (diatoms).

Members of the Chlorophyta (green algae) and Cyanophyta (blue-green algae)
exhibited peaks from July to September and in April and May (Figures 3.1-1,
3.1-3, 3.1-7, and 3.1-8 in Reference 2.2.0-2). River transects located below
Buckhorn Dam were dominated throughout the sampling period by periphytic and
benthic diatoms, while the upstream transect supported a truly planktonic
algal population. No major differences of the attached algal community in
nunerical abundance or species composition were detected between stations on
the same transect. However, significant differences were noted in the
phytoplankton communities among the various stations in the SHNPP study area.
Seasonal variations and community organization followed similar trends at
Transects A and D, while inverse trends were observed at Transects B and C.

The algal sampling program was continued from June 1974 through March 1975.
The Aquatic Control, Inc. report of 1976 (Reference 2.2.0-3) presents
methodology and station location. The four river transects (A, B, C, and D)
were sampled in addition to two creek stations. Seasonal varilation was
demonstrated among the Bacillariophyceae and Chlorophyta. Green algae became
co-dominant during the summer months. The diatoms predominated throughout the
year and exhibited population maxima in-July, February, and March

(Figure 3.1-1 in Reference 2.2.0-3). The Chlorophyta and Bacillariophyceae
comprised 85 percent of the phytoplankton numbers. There were significant
transect differences in numbers among all the major groups. of phytoplankton
and total phytoplankton. ‘

Buckhorn Creek supported fewer total numbers and kinds of algae than the Cape
Fear River (Figure 3.l-4 in Reference 2.2.0-3). Thomas Creek had lower
numbers and diversity of phytoplankton than any other station (Figure 3.1-5 in
Reference 2.2.0-3). The river transects exhibited high levels of community
organization (species composition and abundance). Buckhorn Creek diversity
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values were lower than those observed in the river but still were comparable
to river transects. Thomas Creek reflected low levels of community
organization. Species composition, abundance, and distribution of periphyton
collected from the Cape Fear River and associated creeks during 1974-1975 were
comparable to that of the 1973-1974 sampling period.

During, April, 1975, CP&L initiated.an-interim algal monitoring program. Algae
were ‘sampled .periodically at two .more selected creek stations in addition to
the previously sampled river -and stream stations. Station locations, sampling
data, and methods are presented in CP&L's aquatic biology report of 1973
(Reference .2.2.0-6). A total of 175 speciles of diatoms and 67 non-diatom.
algal species (Table 27 in Reference 2.2.0-6) were recorded from samples
during 1975 and 1976. Similar major taxonomic groups of diatoms.were:
collected at the river and creek stations. These included representatives of
14 families of the Bacillariophyceae. ’

Numerically dominant diatoms collected in 1975 and 1976 downstream of Buckhorn
Dam included representatives .of the family Achnanthaceae (Table 19, 20, and 21
in Reference 2.2.0-6), while upstream of the dam, the flora consisted of the
families Coscinodiscaceae and Naviculaceae (Table 22 in Reference 2.2.0-6).,
Diatoms collected from the stream stations were dominated by -members of the
Achnanthaceae, Gomphonemaceae, Naviculaceae, and Tabellariaceae. Diatom flora
collected from Thomas Creek were collected in extremely low numbers

(Tables 23-26 in Reference 2.2.0-6).

The interim semiannual biological sampling program initiated by CP&L in 1975
was continued during 1977 with methods and collection locations referenced in
the CP&L aquatic biology report.of 1978 (Reference 2.2.0-6). During this
sampling period, 185 specles of diatoms and 67 speciles of non-diatom algae
were collected. The data indicated that no major changes in algal abundance
or composition had occurred from 1976 to 1977. The numerically dominant
diatoms collected downstream of Buckhorn Dam included representatives of: the
families Achnanthaceae, Fragilariaceae, and Gomphonemaceae. The flora sampled
upstream of the dam included.the above mentioned families in addition to
members of the Coscinodiscaceae, Naviculaceae, Nitzchiaceae, and
Surirellaceae., Diatoms present in the creeks during 1977 were represented by
all the above families and also' the Eunotiaceae (Table 2.1 - 2.4 in

Reference 2.2,0-6)., These similar major taxonomic groups of diatoms were
collected at the river and creek stations during 1976. 1In 1977, the numerical
abundance of diatoms in. the Cape Fear River and tributaries were found to be
comparable to the-numerical abundance-observed in the 1976 sampling period.

2.2.2.2 Benthic Macroinvertebrates -

An eleven-month quarterly field sampling program, initiated in April 1972,
provided baseline biological monitoring information on the benthic
macroinvertebrates collected at selected stations located in the:major streams
of the area and in the Cape Fear River. Sampling station locations and
methodology are presented in the Aquatic Control, Inc. report of 1974
(Reference 2.2.0-1). An overview of the species composition and relative
abundance of benthic macroinvertebrates indicated aquatic insects (mostly
larvae and. nymphs) accounted for a great percentage of the total number of
benthic organisms collected at selected stream and river stations during April

20 20 2-2
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1972 through January 1973 (Reference 2.2.0-1). In addition, data presented in
the Aquatic Control, Inc., report of 1974 (Reference 2.2.0-1), indicates some
benthic groups such as the Hydropsychidae (Trichoptera) were generally more
abundant in the river than in the streams. Mollusks were also more numerous
in the river; however, several genera were common at both river and stream
stations.

The biological monitoring of aquatic macroinvertebrates collected from the
Cape.Fear River was continued from June 1973 through May 1974. The Aquatic
Control, Inc. report of 1975 (Reference 2.2.0-2), presents sampling station
locations and methodology. A brief assessment of the benthic
macroinvertebrate communities collected in the SHNPP study area 1s presented
in the Aquatic Control, Inc. report of 1975 (Reference 2.2.0-2). Information
contained in this reference indicates that "the benthic organisms of the study
area show a wide variety of forms and fairly high number of individuals
reflecting varied habitat types and generally favorable environmental
conditions.” The data also indicate that Ephemeroptera (mayflies) and
Trichoptera (caddisflies), dominated by the Heptageniidae and Hydropsychidae,
respectively, were the most numerous insect forms present below Buckhorn Dam.
The Diptera (true flies) were also abundant, being represented by the
Chironomidae (midges) downstream of the dam and the Chironomidae and
Chaoboridae upstream of the dam. The Oligochaeta (segmented

worms) were also numerous, represented mainly by the Tubificidae upstream of
the dam and the Naididae at the downstream transects.

The biological monitoring of aquatic macroinvertebrates conducted monthly from
June 1974 to March 1975 1s presented in the Aquatic Control, Inc. report of
1976 (Reference 2.2.0-3). This reference presents sampling station locations
and methodology. The composition, abundance, and distribution of benthic
organisms collected from the Cape Fear River during June 1974 to March 1975
was similar to the composition, abundance, and distribution observed during
the June 1973 through May 1974 sampling. In addition, Oligochaeta (Naididae)
and chironomids (Orthocladiinae) were the dominant forms collected from the
sandy substrate of Buckhorn Creek, while tubificid Oligochaetes dominated the
benthic fauna of Thomas Creek where the bottom was composed.of silt during
most of the 1974~75 sampling period.

During April 1975, CP&L initiated an interim benthic biology monitoring
program. Station locations, sampling dates, and methods are presented in the
CP&L aquatic biology report of 1978 (Reference 2.2.0-6). Benthic
macroinvertebrates were periodically sampled from April 1975 to June 1976 at
four transects in the Cape Fear River and four selected tributary stations.
During the sampling, 153 taxa were collected. These included representatives
of Insecta, Mollusca, Turbellaria, Hirudinea, Oligochaeta, Polychaeta,
Nematoda, Amphipoda, Coelenterata, and Decapoda. The numerically dominant
organisms collected downstream of Buckhorn Dam included representatives of the
Plecoptera (stone flies), Ephemeroptera, Diptera, and Trichoptera.

Upstream of the dam, the benthic fauna was dominated by Diptera and
Oligochaeta. Similar taxonomic groups of benthic organisms were collected at
some stream stations with the numerically dominant organisms representing taxa
of Trichoptera, Ephemeroptera, and Diptera. The benthic fauna at the Thomas
Creek station was dominated by Diptera and Oligochaeta, while Plecoptera,
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Ephemeroptera and Trichoptera either were collected in low numbers or were 0
absent from samples.

The interim benthic biology monitoring program mentioned above was continued
during 1977, with station locations and methods presented in the CP&L aquatic
biology report of 1978 (Reference 2.2.0-6). This data indicated that no major
changes in benthic composition or abundance had occurred from 1976 through the
1977 sampling period. The numerical abundance of dominant organisms

collected from both Cape Fear River and stream stations during 1976 was
similar to the numerical abundance observed during the 1977 sampling period.

2.2.2.3 Fisheries
2.202-301 Fish Communities

The Aquatic Control, Inc. and CP&L studies have identified a total of 51
species of fishes from the Cape Fear River within the site area

(Table 2.2.2-1).. A total of 69 species have been identified from both the
Cape Fear River and the stream stations within the site area (Table 2.2.2-2)
with 54 species occurring at the stream stations (Table 2.2.2-3). This high
number of species reflects the location of the site area in the fall zone, the
major transition area between the Piedmont and Coastal Plain provinces. The
ichthyofauna of the fall zone typilcally is species rich and includes speciles
common to both upland habitats and coastal plain habitats. The presence of
Buckhorn Dam (Figure 1 in Reference 2.2.0-6, Part A) provides for a
semi-lentic habitat immediately upstream of the dam in contrast to the
typically lotic stream habitat below the dam. This diversity in habitat '
resulting from the presence of the dam and the location of the site area in
the fall zone contributed to the high number of specles in the area.

The presence of several dams on the Cape Fear River downstream of Buckhorn Dam
has placed limitations on the number of migratory fishes that can move
upstream into the site area. Migratory fishes can move into the area only
during periods of very high water. This is necessary to enable them to travel
over the low—level dams on the river. Few fishes, other than local migratory
fishes {i.e., suckers (Catostomids) and gars (Lepisosteids)], move up the
river. The only truly migratory fish collected has been the American shad
(Alosa sapidissima). This fish has been collected on rare occasions and in
small numbers (Table 2.2.2-1 and References 2.2.0-1 and 2.2.0-2). Further
migrations up the Buckhorn Creek system is inhibited by the existence of an
old dam for an out—of-service hydroelectric plant in the lower reach of the

- stream., These factors make the migration of fishes into the area to be

impounded by this project possible only during extremely high water levels for
sustained periods of time. It is unlikely that any area normally

utilized by migratory species was impounded by the SHNPP Main Dam or that any
migratory species was trapped in the resulting flooded area.

Although the total number of species collected has varied from year to year
(Tables 2.2.2-1 and 2.2.2-3), the major couponents (species) of community
structures have not varied significantly over the years (Reference 2.2.0-6).

"Three fairly distinct communities exist in the area. Upstream of Buckhorn

Dam, a lake-type community exists ~ dominated (numerically) by sunfish. Below
the dam, a riverine community exists — dominated numerically by cyprinids, ’
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ictalurids and sunfish. On the reservoir site, stream communities existed in
the creeks - dominated by cyprinids (numerically). The habitat differences
account for the community differences existing in the area. The variation in
the number of species collected from year to year is mainly a function of the
number of samples collected and the season during which the sampling was
conducted. Basically, the abundances of organisms collected have been stable
throughout the sampling (Reference 2.2.0-6). The species not collected over
the entire time period have normally been few in number and weight; the low
numbers render the variance in abundance and biomass as insignificant to the .
community structures. Also, in river or stream habitats minor changes (major
over longtime periods) are not uncommon due to the changing or -unstable
environment, which differs considerably from a more static lake environment.

2.242.3.2 Important Fish Species: Recreational and Commercial Species

The U. S. Bureau of Sport Fisheries and Wildlife conducted an evaluation of
Whiteoak Creek during 1969 (Reference 2.2.0-9). They found that there were
negligible sport and commercial fisheries in the area. The only substantial
fisheries existing in the area are on the Cape Fear River. Below Buckhorn
Dam, the fisheries are limited, except during the early spring when sucker
fishermen are active during spawning runs. Above Buckhorn Dam, the more
lake~-like habitat encourages a sport fishery for sunfish and catfish
throughout the year and a limited commercial fishery for catfish. The
negligible sport and commercial fisheries of the Buckhorn-Whiteoak Creek
System will develop into a viable sport fishery after impoundment. This
fishery probably will be similar in composition to the fishery existing above
Buckhorn Dam on the Cape Fear River (Reference 2.2.0-6 and 2.2.0-11).

The following list includes those specles in the area that might contribute to
the sport fishery of the SHNPP reservoir:

a) Gizzard shad (Dorosoma cepedianum) — This filter feeder is a very
common forage fish and is possibly a major component of the prey utilized by
predators in the study area (Reference 2.2.0-6). Because they are open-water
spawners and are numerous above Buckhorn Dam (Reference 2.2.0-11), a
significant population should develop in the SHNPP reservoir.

b) Largemouch'bass (Micropterus salmoides) — This predator probably is the
top predator of the study area above Buckhorn Dam (References 2.2.,0-6 and
2.2.0-11). It is fished quite frequently in this area and seems to maintain a
healthy population, as indicated by age~growth comparisons (Table 1.15 in
Reference 2.2.0-6). Because they spawn in nests built in the shallows, the
SHNPP reservoir should offer ample breeding grounds.

c) Bluegill (Lepomis macrochirus) — This sunfish is a very common panfish
in the study area. It is actively fished in the Cape Fear River and

comprises a major portion of the sunfish community (References 2.2.0-6 and
2.2.0-11). Age-growth of bluegill in the study area compares well with the
regional age-growth values (Table 1.15 in Reference 2.2.0-6). They, like most
sunfish, spawn in nests in shallows, which should be adequately available in
the SHNPP reservolr. .

d) Redear sunfish (Lepomis microlophus) = Although this sunfish exists
above Buckhorn Dam (References 2.2.0-6 and 2.2.0-11), it does not have a
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large population in the study area. In other areas of this region, it is an
abundant and desirable gamefish. This species may become an important
component of the fish community in the SHNPP reservoir due to more favorable
habitat.

e) Black and white crapple (Pomoxis nigromaculatus and P. annularis) -
These sunfish are efficient predators and desirable sport fish. They,
especially black crappile, are fairly common in certain areas above Buckhorn
pam (Reference 2.2.0-11). These species build nests in shallows and require
more vegetation and cover than most of the other sunfish. 1If there is
adequate cover in the SHNPP reservoir, the crappies could become a significant
component of the sport fishery.

£) White catfish (Ictalurus catus) — This catfish is common in the study
area above Buckhorn Dam (References 2.2.0-6 and 2.2.0-11), where it is
commonly fished with set lines and by angling. . This common fish should be
present in the SHNPP reservoir.

g) Channel’catfish (Ictalurus punctatus) = This catfish is abundant in the
study area (References 2.2.0-6 and 2.2.0-11). Similar to the white catfish,
it is actively fished and_sbould establish itself in the SHNPP reservoir.

h) Snail bullhead (Ictalurus brunneus) — The snail bullhead is a little
known ictalurid of the region. It is actively fished in other areas, but is
common only below Buckhorn Dam in the study area (References 2.2.0~-6 and
2.2.0-11). Some age-growth comparisons have been conducted (Table 1.15 in
Reference 2.2.0-6), but there is little data on the habits or requirements for
this species. The development of a population of this species in the SHNPP
reservoir is uncertain.
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9 TABLE 2.2.2-1

COMPARISONS' OF FISH COLLECTIONS MADE FROM 1972 TO 1977 IN THE
CAPE FEAR RIVER

Species | 1972-1973* 1973-1974*  1974-1975* 1976 1977

1. Lepisosteus osseus X X X X X.
2, Amia calva X X X X -
3. Anguilla rostrata X X X X X.
4, Alosa sapidissima X X - - -
5. Dorosoma cepedianum X X X X X
6. Esox a. americanus X - - - -
7. E. niger - - X - -
8. Cyprinus carpio X X X X
9. Hybognathus nuchalis - - - - X
10. Nocomis leptocephalus - X - - -
1l. Notemigonus crysoleucas - -X X X X
: 12. Notropis albeolus - X - - -
13. N. alborus . - - - X -
l4. N. altipinnis | - X - - X
15. N. amoenus X X X X -
16, N. analostanus X X X X X
.17, N. hudsonius X X X X X
18. N. mekistocholas - - X - -
e 19‘ Eo niveus - X X X X
20. N. petersoni - - X - -
2l. N. procne - - X X X
22. N. scepticus X X X X X
23. N. volucellus - - X - X
24, Carpiodes velifer - X - X -
25. Moxostoma anisurum X X X X X
26. M. macrolepidotum X X X X X
27. M. robustum X - - - -
28. Minytrema melanops - - - X X
29, Ictalurus brunneus - X X X X
30. I. catus - X X X X
3.11 _I_c melas - - - X -
32. 1I. natalis - - - X -
33. 1. nebulosus - X X X X
34, I. platycephalus X - - - X
35. 1. punctatus X X X X. X
36. Pylodictis olivaris - - - X X
37. Noturus insignis X X X X X
38. Gambusia affinis - X X X -
39. Enneacanthus gloriosus - - - X -
40. Lepomis auritus X X X X X
41. L. cyanellus - - - X X
42, L. gibbosus . X X X X- X

G *From Aquatic Control, Inc. (References 2.2.0-1, 2, 3)
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TABLE 2 . 2 . 2"2

COMMON "AND SCIENTIFIC NAMES OF FISHES COLLECTED FROM THE
CAPE FEAR RIVER AND SHNPP SITE

Common Name

Lepisosteidae

1. Longnose gar
Amiidae

2. Bowfin
Anguillidae

3. American eel
Clupeidae

4, American shad

S« Gizzard shad
Escocidae

6. . Chain pickerel

7. Redfin pickerel

Cyprinidae
8. Rosyside dace
9., Carp

10. Silvery minnow

11. Bluehead chub

12. Golden shiner

13. White shirer

14, Whitemouth shiner

15. Highfin shiner

16. Comely shiner

17. Satinfin shiner

18. Crescent shiner

19. Dusky shiner

20. Spottail shiner

21, Whitetail shiner

22. Yellowfin shiner

23, Cape Fear shiner

24, Whitefin shiner

25. Coastal shiner

26. Swallowtail shiner
. 27. Sandbar shiner

28. Mimic shiner

29, Creek chub
Catostomidae

30. Highfin carpsucker

31. Northern hogsucker

32." Creek chubsucker

33. Spotted sucker

34, Silver redhorse

35. Shorthead redhorse

36. Suckermouth redhorse

37. Smallfin redhorse

38. Striped jumprock

2.2.2-9

Scientific Name

Lepilsosteus osseus

Amia calva

Anguilla rostrata

Alosa sapidissima
Dorosoma cepedianum

Esox niger
E. americanus americanus

Clinostomus funduloides
Cyprinus carpio
Hybognathus nuchalis
Nocomis leptocephalus
Notemigonous crysoleucas

Notropls albeolus
N. alborus

N. altipinnis

N. amoenus

N. analostanus

N. cerasinus

N. cummingsae
N. hudsonius

N. galacturus

N. lutipinnis
N. mekistocholas
N. niveus

N. petersoni
N. procne
N. scepticus

N. volucellus
Semotilus atromaculatus

Carpiodes velifer
Hypentilium nigricans
Erimyzon oblongus
Minytrema melanops
Moxostoma anisurum

M. macrolepidotum

. pappillosum

M. robustum

M. rupiscartes




Common Name

Ictaluridae

39.° Snail bullhead
40. White catfish

41, Black bullhead
42, Yellow bullhead
43. Brown bullhead
44, Channel.catfish
45. Flat bullhead

46. Flathead catfish
47. Tadpole madtom
48, Margined madtom
Aphredoderidae

49. Pirate perch
Cyprinodontidae

50. Northern studfish
51, Speckled killifish

Poecilidae
52. Mosquitofish
~Centrarchidae
53. Mud sunfish
54, Flier
55. Bluespotted sunfish
56. Redbreast sunfish -

57. Green sunfish
58, Pumpkinseed

59. Warmouth

60. Bluegill

61. Dollar sunfish
62. Redear sunfish
63. Largemouth bass
64. White crappie
65. Black crappie
Percidae

66. Swamp darter

67. Tesselated darter
68. Sawcheek darter
69, Piedmont darter .

2.2.2-10

TABLE 2.2.2-2 (Continued)

Scientific Name

Ictalarus brunneus
I. catus

. melas

1. natalis

I. nebulosus.

I. punctatus

I. platycephalus
Pylodictis olivaris
Noturus gyrinus

N. insignis

Aphredoderus sayanus

Fundulus catenatus
F. rathbuni

Gambusia affinis‘

Acantharchus pomotis
Centrarchus macropterus
Enneacanthus gloriosus
Lepomis auritus

L. cyanellus
L. gibbosus
L. gulosus

L. macrochirus

L. marginatus

"Z; microlophus

Micropterus salmoides
Pomoxis annularis
P, nigromaculatus

Etheostoma fusiforme
E. olmstedi

E. serriferum
Percina crassa
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é TABLE 20 20 2"3-

COMPARISONS OF FISH SPECIES COLLECTED FROM 1972 TO 1977 IN THE
‘ SHNPP SITE CREEKS

Species - 1972-1973*  1973-1974% 1974-1975* 1976 1977
1. Anguilla rostrata - X X X X
2. Dorosoma cepedianum - - - -
3. Esox a. americanus X X X X
4. E. niger X - X -
5+ Clinostomus funduloides X - X -
6. Nocomis leptocephalus X X X X
7. Notemigonus crysoleucas X X X X
8. Notropis albeolus X - X X
9. N. alborus X X X X
10 N. altipinnis - - X X
11." N. amoenus - X X X
12. N. analostanus - X X - X
13. N. cerasinus - - X X
14, N. cummingsae X - X X
15. N. hudsonius. X - - X
16. 'N. galacturus - - X -

- 17. N. lutipinnis - - X -
O 18. N. mekistocholas X - - -

19. N. niveus X - X -
20. N. petersoni X X X -
2l. N. procne X X X X
22, N. scepticus X X X X
23, Semotilus atromaculatus X - X -
24. Hypentilium nigricans - - X -
25. Erimyzon oblongus X X X X
26. Moxostoma anisurum - - X X
27. M. pappillosum X - - -
28+ M. robustum X - - -
29. M. rupiscartes - - X X
30. Ictalurus brunneus - X X X
3l. I. catus - - X -
32. 1. natalis - X X -
33. I. nebulosus - - X -
34, 1. platycephalus: X - X -
35. Noturus gyrinus- - X X -
36. N. insignus X - X X
37. Aphredoderus sayanus X X X X
38. Fundulus catenatus - - X -
39. F. rathuni X X X X
40. Gambusia affinis X X X -
41. Acantharchus pomotis X - X -
42. Centrarchus macropterus - X - -

‘ *From Aquatic Control, Inc. (References 2.2.0-1, 2, 3)
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2.2.3 SPECIES OF SPECIAL INTEREST

2.2.3.1 United States and North Carolina Endangered Species Legislation

All plant and animal species identified on or near the SHNPP site were
reviewed for endangered or threatenmed status as afforded by the United States
Endangered Species Act or applicable North Carolina regulations. The' source
list for federally endangered and threatened specles was the list of
"Endangered and Threatened: Wildlife and Plants: Republication”

(Reference 2.2.3-1) and subsequent Federal Register notices. North Carolina
regulations (Reference 2.2.3-2) provided duplicative state protection for
those federally listed species found in North Carolina.

Only two species, the bald eagle (Haliaeetus leucocephalus) and the
red-cockaded woodpecker (Picoides borealis), are protected by federal or state
endangered species legislation. Both species are listed as endangered.

The biological field data revealed records of three separate sightings of
individual bald eagles. Those records were-dated August 1973, April 1974, and
July 1974. Because these birds were observed along the Cape Fear River and
not actually within the project boundaries and because no sightings have been
made for nearly six years, the SHNPP development cannot realistically be
considered a threat to any local or regional bald eagle populations.

A single red-cockaded woodpecker observation was made in October 1972. No
other observations of this species occurred after that date throughout many
years of additional field studies. No characteristic red-cockaded woodpecker
cavity trees were found on the site. - Further, the site did not support
mature, open pine forest which is the preferred nesting habitat of the
specles. For these reasons, the SHNPP project does not represent a threat to
the status of the red-cockaded woodpecker specles.

2+2.3.2 North Carolina Endangered Speciés Symposium Status

Four species of plants which were identified on or near the SHNPP site are
listed as endangered or threatened by a North Carolina endangered specles
symposium proceedings published in Endangered and Threatened Plants and
Animals of North Carolina (Reference 2.2.3-3). The four species [Tradescantia

hirsuticaulis, largetooth aspen (Populus grandidentata), avens (Geum vernum)
and ginseng (Panax quinquefolium)] are neither cited in the federal listing of
"Endangered and Threatened Wildlife and Plants" (Reference 2.2.3-1) nor in the
federal proposed list of endangered plants entitled "Endangered and Threatened
Species: Plants" (Reference 2.2.,3-4). Although avens, largetooth aspen and
ginseng were reported from the SHNPP site, their presence and specific
location cannot be confirmed. These species were reported during early
studies, but voucher specimens were not collected. The geographic
distribution of largetooth aspen and avens probably excludes thelr presence
from the site, and their inclusion in the site species list 1is probably due to
misidentification. Tradescantia hirsuticaulis was collected at the site, but
its known distribution is limited to an area that will not be disturbed by the
SHNPP project. .

Another plant speciles, harbinger—of-spfing (Erigenia bulbosa) appeared on the
1ist of species collected at the SHNPP site between May 1973 and April 1974.

2.2.3-1
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Because this species previously had never been collected in North Carolina,
CP&L bilologists made intensive field searches in the spring of 1975 and 1976
at the reported place of collection. The plant was not located and,
therefore, its presence or absence cannot be confirmed. The species was
reportedly located on the site where the habitat would not be disturbed in any
way, so there would be no danger of eliminating the plant should it occur
there.

Thirty-nine species of terrestrial vertebrates observed on or near the SHNPP
site during the preconstruction study period (1972 - January 1978) were of
various concern to the participants of the North Carolina symposium. These
species are shown in Table 23 in Reference 2.2,0-35. The bald eagle and
red-cockaded woodpecker were listed as endangered. Seven species {turkey
vulture (Cathartes aura), black vulture (Coragyps atratus), sharp-shinned hawk
(Accipiter striatus), Cooper's hawk (Accipiter cooperii), red-shouldered hawk
(Buteo lineatus), warbling vireo (Vireo gilvus), and brown creeper (Certhia
familiaris)) were considered threatened. The remaining species had lesser or

"undetermined” status. Discussions of the concerns for these species in North

Carolina are contained in Reference 2.2.3-3.

One fish species found near the SHNPP site, the Cape Fear shiner (Notropis
mekistocholas), was identified in Reference 2.2.3-3 as being of "special

concern” in the Cape Fear River drainage. The Cape Fear shiner is endemic to
several tributaries of the Haw, Deep, and Cape Fear rivers near the site area.
However, only one specimen of this species was found in the area-under study
(Reference 2.2.0-6), and that specimen was not found in the area to be
impounded. This indicates that no habitat being used by this unique specles
will be removed from its range. For a further discussion, see

. References 2.2.0~10 and 2.2.3-5.

None of the invertebrate fauna found on or near the SHNPP site were identified
as endangered, threatened and/or of "special concern” in Reference 2.2.3-3.
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Assumes Auxiliary Reservoir maintained at NWL by pumping from Main Reservoir.

Limited to available makeup.

-

Limited by required filling of New Hope Reservoir.
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RESERVOIR ANALYSIS
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Excluding Direct Rainfall.

Assumes Auxiliary Reservoir maintained at NWL by pumping from Main Reservoir.

Limited to available makeup.

Limited by required filling of New Hope Reservoir.
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Table 2.4.2-13

~ . RESERVOIR ANALYSIS
NORMAL OPERATION - ALL FOUR UNITS
CRITICAL PERIOD MAY 1941 - APRIL 1942
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(2)
(3)
(4)

Excluding Direct Rainfall.

Assumes Auxiliary Reservoir maintained at NWL by pumping from Main Reservoir.

Limited to available makeup.

Limited by required filling of New Hope Reservoir.
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Table 2.4.2-14

RESERVOIR ANALYSIS
NORMAL OPERATION ~ ALL FOUR UNITS
CRITICAL YEAR 1925/26 - WORST MONTHLY EVAP. CONDITION
MONTHS OF NOV. & DEC.
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NOTES: (1) Assumed only 50% of daily inflow based on Deep River flow at Ramseur.
(2) Limited by required filling of New Hope Reservoir.
(3) Excluding Direct Rainfall.

(4) Assumed Auxiliary Reservoir maintained at minimum water level by pumping from Main Reservoir.
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2.6 JREGIONAL HISTORIC, ARCHAEOLOGICAL, -ARCHITECTURAL, SCENIC, CULTURAL,
AND NATURAL FEATURES

The Research Laboratories of Anthropology of the University of North Carolina
at Chapel Hill performed an,archaeological and historical survey of the
reservoir sites, dam sites, and makeup water pipeline route. Results of the
survey indicated that there were no sites within these areas which were either
. included in or met minimal criteria for nomination to the National Register of
Historic Places (Reference 2.6~1 and 2.6-2). In addition, the North Carolina
State Historic Preservation Officer concurred that there were no sites within
the reservoir areas that were eligible for inclusion into the National
Register, (Reference 2.6-3).

No sites listed in the National Registry of National Landmarks were located in
the project area. No streams or segments of streams which were being
considered for inclusion on a State listing of valuable river resources as
defined in North Carolina's Natural and Scenic River Act of 1971 were affected
by the project. Additionally, none of the streams or segments of streams in
the project area were being considered for protection as defined by the
Federal Wild and Scenic Rivers Act,

The entire project aresa, while rural in nature, was not considered
aesthetically unique. However, effects of plant construction and operation
have had and will have some visual impact on the area., These effects are
discussed in Sections 3.3.2 and 3.9 of the SHNPP Construction Permit
Environmental Report. :

The NRC previously reviewed the proposed SHNPP transmission lines as presented
in Section 3.1l of the SHNPP Construction Permit Environmental Report.
However, plans for the Harris-Harnett line, previously the Harris-~Erwin line,
showed only the study area under examination. Since the Construction Permit
review, the Harris-Harnett line has been located within the study area and is
described in Section 3.9 of this report. The Harris-Harnett line has
undergone a thorough environmental review, which included assessment of
potential effects on cultural resources (Reference 2.6-4 and 2.6-5). The
North Carolina State Historic Preservation Officer indicated that there were
no buildings of historic or architectural significance which will be affected
by this line and that there were no recorded archaeological sites either
eligible for or listed on the National Register of Historic Places

(Reference 2.6-6). An additional archaeological survey was conducted along
portions of the Harris-Harnett line where there was a high potential for the
presence of prehistoric archaeological resources. No archaeological sites
that meet the minimum standards for nomination to the National Register were
found during that survey (Reference 2.6-7).

2.6-1
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4.0 ENVIRONMENTAL EFFECTS OF SITE PREPARATION, STATION
CONSTRUCTION, AND TRANSMISSION FACILITIES CONSTRUCTION

4ol SITE PREPARATION AND STATION CONSTRUCTION

The intent of this section is to discuss potential areas of impact associated
with site comstruction activities at the Shearon Harris Nuclear Power Plant.
Section 4.5 identifies mitigative measures and assesses the type and extent of.
the resulting impact. Land area requirements (Table 4.1-1) and estimated .
construction work force (Table 4.1-2) are also tabulated in this section.

Construction activities commenced on January 14, 1974, following issuance

of the Limited Work Authorization and on January 27, 1978, following issuance
of the Construction Permit. Construction activities will be continuous until
commercial operation of the fourth unit is achieved.

4.1.1 LAND RESOURCES

Land resources affected by construction activities were the 5,338 acres of the
approximately 10,800 acre site area. The following serves as a general
checklist to facilitate identification of potential areas of constructiom
impact. These areas are discussed in detail in Section 4.5.

a) Runoff and erosion

b) Vehicle washdown

c) Solid and liquid waste disposition
d) Dust

e) Noise

£) Fuel and oil storage

g) Landscape restoration

h) Explosives

i) Smoke

3) Excavation

k) Agricultural productivity
1) Transportation

4,1.,2 CULTURAL RESOURCES

There were no areas of historical, archaeological, or natural significance

.that were affected by construction (see Section 2.6). However, two

benchmarks used by the U. S. Geodetic Survey were located within the area
affected by project construction. The North Carolina Geodetic Survey

4.1_1
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requested that CP&L destroy each of these markers, and the U. S. Geodetic ‘I’
Survey was informed of their destruction.

4.1.3 TERRESTRIAL COMMUNITIES

The most significant unavoidable impact on the terrestrial ecosystem resulting
from site preparation and construction of SHNPP was the conversion of the
previously existing terrestrial wildlife habitat of the Main and Auxiliary
Reservolr areas to aquatic ecosystems. Other terrestrial habitat losses or
modifications have resulted from construction of various facilitles such as
the transmission corridors, makeup water pipeline, access roads, and pump
station at the Cape Fear River (Table 4.1-1). '

As discussed in Section 2.2.2.1, the native flora of the site had been
previously disturbed by agricultural and timber production activities and was
typical of the vegetation found throughout the Piedmont of North Carolina.
Thus, the development of the SHNPP site involved only a small part of a

large area of similar habitat. The area cleared for the reservoirs and plant
facilities was composed primarily of secound growth pine and pine-hardwood
communities common to this area of the Piedmont. These pine communities and
several other plant communities once located in the area cleared for the
reservoirs (Section 2.2.2.1) will be partially replaced by aquatic
communities as the reservoirs are filled and natural succession occurs.
Aquatic vegetation will develop mainly in the shallow areas of the
reservoirs.

Present vegetation along the margin of the reservoirs may gradually shift in O
composition to specles characteristic of wetter habitats. Natural )
vegetation in the areas used for plant site facilitles will be replaced by

ornamental plants, lawns, and various other cover species.

Where the cleared areas are inundated, the overall long-term effect is the
loss of that land's terrestrial productivity for as long as the reservoir
exists. In other areas where cleared land is revegetated naturally or by
means of artificial seeding or planting, the habitat alteration resulting
from construction will cause only temporary changes in the species diversity
. and population levels. As such areas progress through the stages of
secondary succession, wildlife will repopulate the available habitat.

The most obvious and important unavoidable effect of construction on wildlife
was the displacement or loss of the individual animals occupying the areas
which were cleared. The larger, more mobile animals were ‘able to avoid
immediate destruction by moving into adjacent areas. However, intraspecific
and interspecific competition for food and space probably increased,
especially where existing wildlife populations were at or near the habitat's
carrying capacity. Ultimately, it can be expected that the animal populations
in these areas will reach an equilibrium with each other and the available
habitat, reflecting an overall loss approximately equal to the number of
animals originally displaced from the areas cleared. Many of the smaller,
less mobile animals were not capable of escaping the clearing process and
probably were eliminated immediately.
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Movement of workers and equipment during peak periods of site preparation and
construction will temporarily disrupt normal behavior patterns of some local
fauna. Movement patterns, antipredatory behavior, reproductive behavior,

and general intraspecific auditory communication between some species may

be affected by nolse, traffic, and dust resulting from construction
activities. Such effects will be short-term and will not have serious
long-term consequences. In areas where animals are driven out or disturbed
during construction, the return or recovery of those animal populations is
expected to be quite rapid.

Once counstruction activities are completed, some areas of land previously
committed to construction activities or other land use will be reforested or
revegetated. As these areas progress through natural successional stages,
both food and cover will be provided for many wildlife species.

The reservoirs constructed for the operation of the SHNPP will significantly
increase the value of the site as .waterfowl and furbearer habitat. The .
aquatic environment will enhance local populations of certain species of
waterfowl. by providing food, resting places, and in some cases, nesting sites.
Furbearing species which characteristically inhabit aquatic communities will
benefit by the increase in shoreline habitat. Many woodland, marsh, and
wading species of birds will utilize the shoreline habitat around the
reservoirs. The reservolrs and the margins of the reservoirs also provide
suitable habitat for many amphibian and aquatic reptile species.

Of the threatened and endangered terrestrial vertebrate and plant specles
identified on or near the SHNPP site, none are expected to be adversely
affected by site preparation or construction activities. A discussion of
these species and their status at the SHNPP site is in Section 2.2.2.3.

4.1.4 AQUATIC COMMUNITIES

The local flora and fauna inhabiting the various creeks comprising the
Whiteoak-Buckhorn drainage basin are discussed in Section 2.2. These local
communities will exhibit alterations of specles composition and relative
abundance as the present system of free flowing streams is impounded for the
Main and Auxiliary Reservoirs. Alterations in species composition and
relative abundance will occur as organisms well adapted for stream (lotic)
habitat are replaced by plants and animals which are better adapted for lake
(lentic) habitats.

Although erosion control measures designed to minimize siltation and
sedimentation effects were inltiated after approval by appropriate

regulatory agencies, construction activities for reservoir basin clearing

and site preparation, as expected, have resulted in some impacts to the
periphytic, benthic and fish communities. Changes in these communities

that occurred during the initial stage of construction activity included
decreased abundance and diversity of aquatic communities, reduction of silt
intolerant organisms, limitation of nutrients and habitats, interference with
filter feeding activities, and scouring. Because all these effects are
associated with siltation and sedimentation resulting from land clearing and
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other initial construction activities, it is expected that the stream
communities will temporarily recover prior to filling of the reservoirs.
However, with the completion of the Main and Auxiliary Reservoir Dams and the
filling of the reservoirs, the following changes in algal, benthic
macroinvertebrate, and fish communities will occur:

a) Algal Community - The periphytic algae present in the SHNPP stream
system are predominantly rheophilic (those found mainly in flowing

waters); however, some are also common in the littoral zones of lakes. The
benthic algal forms present in the streams will be replaced by planktonic
forms as the reservoirs are filled. Consequently, the plankton assemblage
will be more important to productivity than periphytic species.

A specles shift is expected from the dominant stream benthic diatom
population to small green algae with true planktonic diatoms predominating
in the reservoirs. Some blue—-green algae will also exist in the reservoirs.
Achnanthes, Cocconels, Gomphonema, Navicula, and Nitzschia are some of the
common benthic genera presently found in the streams which will not be as
abundant in the reservolrs. Asterionella, Cyclotella, Melosira, and
Synedra, common planktonic diatoms, are present in. the SHNPP streams and can
be expected to:be found in abundance when the reservoirs are filled.

There 1is a possibility depending on the flushing rate of eutrophication
occurring in some of the shallow arms of the reservoir due to high nutrient
loadings from the creeks feeding the arms. With a slow flushing rate, a
potential for excessive blue-green algae populations and eutrophication could
occur in the shallow areas.

Zooplankton expected to be found in the reservoirs should be similar to
genera found in lakes of the Pledmont of North Carolina.. Genera that
will predominate include the rotifers (Keratella, Polyarthra, and .
Synchaeta); the cladocerans (Bosmina, Ceriodaphnia, and Daphnia); the
copepods (Diaptomus, Mesocyclops, and Cyclops); and the larvae of the
dipteran, Chaoborus. Rotifers will be the dominant taxa in the reservoirs
while the cladocerans and copepods will be secondarily dominant. A stable
zooplankton population will not be achieved until 2 to 4 years after

the reservoirs are filled, and so considerable fluctuation in densities
and speciles may be. expected during this period.

b) Benthic Macroinvertebrate Community = As the reservoirs begin £illing,
a succession of benthic macroinvertebrate communities will occur. This
succession may follow a similar pattern reported by Welss et al. for-Belews
Lake, North Carolina (Reference 4.1.4-1). According to Weilss et al., the
succession of the benthic community began as water filled Belews Lake. The
Belews Lake data indicated a decline in the number of taxa collected due to a
loss of rheophilic organisms inhabiting lotic environments. The initial stage
of lake colonization was marked by high local densities of many different
kinds of organisms distributed in highly mosaic patterns. This initial stage
was overlapped by a second stage of colonization when benthic species favored
by water level fluctuations and high debris levels became dominant. A third
stage of colonization, characterized by organisms adapted to lower water level
fluctuations and lower debris concentrations, was observed when Belews Lake
reached normal pool. ‘
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TABLE 4:1-2,

ANNUAL SCHEDULE OF 'ESTIMATED WORK FbRCE

Year

1980
| 1981
1982
1983
1984

1985

1986
1987
1988
1989
1990
1991

4.1-8

Average Yearly‘Manpower-

3,200
3,700
3,000
2,700
2,700
2,500
2,200
1,800
1,100
700
400
200
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4.3 RESOURCES COMMITTED

The irreversible and irretrievable commitments of resources associated with
plant construction are discussed in Section 7.0 of the SHNPP Construction
Permit Environmental Report. In addition, associated with the construction of
the plant, there was an alteration and/or loss of wildlife habitats and some
direct and indirect mortality of flora and fauna (Section 4.1). However, this
was considered a relatively small commitment of wildlife resources when
compared to the availability of like or similar habitats and wildlife
throughout the region.

Specific losses include: (1) loss of the terrestrial productivity of
approximately 5338 acres of land; (2) loss of stream productivity due to the
conversion of a lotic (stream) system to a lentic (lake) system.

Losses of individuals and local populations of some species were the only
irreversible or irretrievable commitment of wildlife resources. While habitats
were altered during construction, they are capable of returning to their
natural state following decommissioning and dismantling of the project. No
individual species was eradicated, no identifiable impact on endangered or
threatened species occurred, and no unique natural areas were destroyed.

40 3-1
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5.1.3 BIOLOGICAL EFFECTS

5.1.3.1 Impact of Thermal Discharges on the
Aquatic Community of the Main Reservoir

The thermal impact on the aquatic ecology of the Main Reservoir from operation
of the plant circulating and service water systems will be minimized through
the use of four natural draft cooling towers operated as a closed~-cycle systen
as discussed in the SHNPP Construction Permit Environmental Report

Section 3.3.1. Heated discharges from the cooling tower blowdown system will
increase water temperature in an area of approximately 5 percent of the total
reservoir during winter and 2 percent during summer at normal pool ’
(Reference 5.1.3-1). The discharge point for blowdown is located on the
reservolr bottom in approximately 12-14m (40-45 ft) of water. The impact will
be even less than that discussed in Section 3.1.1 of the SHNPP Construction
Permit Environmental Report because the increased discharge volume will reduce
the concentration of the chemical components in the blowdown discharge (except
chlorine), the deeper discharge area will be a less attractive habitat for
aquatic organisms (particularly fish) and the fact that there will be no
increase in the temperature difference (AT) between the discharged water and
the ambient water temperature with the new design.

The new discharge point should result in minimal thermal impact on the algal
comnunity in the reservoir. The temperature of the blowdown will be similar
to that discussed in Section 3.3.1 of the SHNPP Construction Permit
Environmental Report. The thermal fimpact of the discharge will be minor under
conditions when ambient resexrvoir temperatures are below the optimum ranges
for phytoplankton. Diatoms appear to exhibit best growth at temperatures
between 2 C and 10 C (35.6 F and 50.0 F); green algae at temperatures above

10 C (50.0 F),and blue green algae above 24 C (75.2 F) (Refereunce 5.1.3-2).
Ambient temperatures above 30 C (86.0 F),coupled with additional heat stress
from the discharge, would have an adverse effect on the algae

(References 5.1.3-3,4). Blue-green algae are known to be thermophilic; and,
under favorable conditions (input of nutrients and warm water), they may reach
“bloom" conditions in the reservoir. Primary productivity will be decreased
in the area of the discharge; but, since the mixing zone will only encompass
about 5 percent of the reservoir in winter and 2 percent in summer, the
overall impact and any long-term effects will be minimal.

The benthic community in the area of the discharge point may exhibit

reduced organism abundance and/or decreased numbers of species (i.e.,

reduced 'species diversity). This reduction, if any, in organism abundance or
diversity may be a reflection of increased temperature, substrate scouring, or
a combination of both factors. This reduction, however, is expected to occur
in only a limited area of the reservoir located in. the immediate vicinity of
the discharge point, and should not affect the general community structure or
ecology of the benthic macroinvertebrates inhabiting undisturbed areas of the
reservoir. .

The discharge 1s expected to have a limited impact on the fish community. The
mixing zone (ranging from 90 to 200 acres) is a small portion (2 to 5 percent)

5.1.3-1
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of the total reservoir (approximately 4000 acres). The discharge will have a
At above the ambient reservoir temperature of 5.0 C (9 F) in July and 17.8 C
(32 F) in December. This temperature will decrease to 32.2 C (90 F) or no
more than 2.8 C (5 F) above ambient reservoir temperatures at the edge of the
defined mixing zone. The average summer temperature of 3l.1 C to 33.3 C (88 F
to 92 F) at the warmest portion of the mixing zone should not result in fish
kills. The upper lethal temperature limits (upper temperature levels at which
significant mortality occurs) listed for the important fish species expected
in" the reservoir (Table 5.1.3-1) indicate that the highest temperature

‘ encountered in the mixing zone (33.3 C or 92 F) can be tolerated for a short
period by most of the fishes. Not all of the species listed in Section 2.2 as
important fish species are included in Table 5.1.3-l. The species not included
are also warm water organisms, similar to others in the table; so no major
differences should exist among the temperature tolerance ranges. Of the
fishes not included, the redear sunfish (Lepomis microlophus) should be
similar in tolerance to the bluegill and largemouth bass, and the snail
bullhead (Ictalurus brunneus) should be similar to the white and channel
catfishes. Temperatures have been recorded in excess of 31 C (87.8 F) during
routine water chemistry sampling in the area by Aquatic Control, Inc.
(Reference 5.1.3-5). This indicates the warm water species present should not
be adversely affected by the thermal discharges from the cooling towers. The
area involved is small in comparison to the rest of the reservoir; therefore,
even those fish species not able to tolerate these temperatures should be able
to avold the small portion of the mixing zone that has these elevated
temperatures.

Overall, the thermal impact from this plant is minimized through plant design.
The use of cooling towers and continuous blowdown (except during chlorination)
limits the thermal impact on the aquatic communities of the reservoir. All
discharges will meet the NPDES Permit requirements within the small mixing
zone of the reservoir (Section 5.1.1).

5.1.3.2 Impact of Reactor Shutdown on the
Aquatic Community of the Main Reservoir

Station induced changes in the Main Reservoir water temperatures due to
reactor shutdown may periodically occur. Refueling necessitates reactor
shutdown and normally occurs every year on a rotating schedule for each unit.
Also, mechanical problems infrequerntly cause reactor shutdown.

The effect of the resulting changes in water temperature on the plankton and
benthic macroinvertebrate community is unclear and not well documented in the
published literature. Due to the relatively low volumes of heated blowdowm
discharged and the temperature limitations of the NPDES Permit, the effect of
periodic shutdowns is expected to be minimal and restricted to a relatively
small area of the reservoir. )

In case of reactor shutdown, the possibility of cold shock affecting the £fish

comnunity is expected to be minimal. The continuous blowdown (except during
chlorination) and open water discharge allow for slow temperature change and

5- 1.3-2
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Temperature Toleraunce Ranges of Important Fish Species Expected in the SHNPP Reservoir

Spécies

Gizzard Shad
(Dorosoma cepedianum)

Largemouth Bass
(Micropterus Salmoides)

Bluegill
(Lepomis macrochirus)

Black Crappie
(Pomoxis nigromaculatus)

White Crappie
(Pomoxis annularis)

s .l|

TABIJE 5. 103—1

Optimum Growth

Upper Lethal

Temperature Temperature

Age Group. °C °F °C °F
Under Yearling#* - - 34.0 -36.5 93.0 -97.8
Not Specified+ - - 36.1 97.0
Not Specified* 32.0 90.0 34,0 93.0
NOt Specified* - - 31.5 —3604 88.7 _9705
Juvenile* * 2300 _3100 73.4 -8709 3300 —36.0 . 91.4 -9609
Larvae* 20.0 -30.0 68,0 -86.0 - - -
Adul t* 22.0 71.6 - -
Not Specified* 32.0 90.0 35.0 95.0
Adult* - - 30.5 -33.8 86.9 -92.9
Juvenile* 22-0 -3400 71.6 "9301 27.0 _3700 8006 "'9806
Adlllt* 2400 "'30.0 75.1 _8600 31.0 _3300 870 9 -9104
Adul t¥* 24,0 -32,2 75.2 =90.0 33.8 -42.8 92.9 -109.0
Not .Specified* 27.0 81.0 - -
Juvenile* 22.0 —2500 71.6 —7700 3300 91.4
Juvenile** 22,0 -32.2 71.6 -90.0 33.0 91.4
Not Specified* 28.0 82,0 - -
Juvenile* 25.0 77.0 33.0 91.4
Juvenile*#* 25,0 =32.2 77.0 -90.0 33.0 9.4
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TABLE 5.1.3-1 (gontinued)

Temperature Tolerauce Ranges of Important Fish Species Expected in the

Optimum Growth

SHNPP Reservoir

Upper Lethal

Temperature Temperature
Species Age Group °C °F °C °F
Channel Catfish Not Specified* 32.0 90.0 X 35.0 95.0
(Ictalurus punctatus) Juvenile* - - 35.5 =-38.0 95.9 -100.5
Adult* - - 30.4 -33.5 8608 - 9203
Larvae* 27.0 -31.0 80.6 -87.9 31.0 87.9
Juvenile#* 26.0 -34.0 79.9 -93.1 30.0 -38.0 86.0 -100.5
Adult* 2309 -3200 7500 -8906 32o8 "3708 9100 "10001
White Catfish
(ILctalurus catus) Not Specified++ - - 29,2 -32.0 84.6 — 87.9

*Brungs, William A. and Bernard R. Jones, "Temperature Criteria for Freshwater Fish: Protocol and

Procedures,"” EPA, 1977.

*%*Brown, Huntting W., "Handbook of the Effects of Temperature on Some North American Fishes,” American

Electric Power Service Corp., 1975.

+Clark, John C., Thermal Pollution and Aquatic Life, Scientific American, 220(3):3-12, 1969.

+tKendall, A. W. and F. J. Schwartz, Lethal Temperature and Salinity Tolerances for White Catfish, Ictalurus

catus, from Patuxent River, Maryland, Ches. Sci., 9(2):103-108, 1968.
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5.3 EFFECT OF CHEMICAL AND BIOCIDE DISCHARGES

5.3.1 INTRODUCTION

This section describes the impacts of the chemical and biocide discharges from
SHNPP on the water quality of the Main Reservoir. The various chemical and
biocide systems which produce these wastes are discussed in Section 3.6. The
quantity of each waste discharged, its constituents and their concentrations
are listed in Table 3.6.2-l1. The applicable Environmental Protection Agency
effluent limitations and the State of North Carolina Water Quality Standards
are indicated in Table 3.6.2-2. The Preoperational Environmental Monitoring
Program to establish the ambient water quality of the Main Reservoir prior to
the discharge of the wastes from SHNPP is explained in Section 6.1l.1l.

The chemical additions discussed in Section 3.6 are projections based on the
current design and anticipated operation of plant systems. These additions
may change as the projected commercial operation date for Unit 1 of March 1984
is approached. The effects of any changes will be evaluated. Federal
requirements per 10CFR423 and State requirements are as described in

Section 3.6. There are no permit requirements regarding minimum release flows
from the Main Reservoir, and during periods of low flow in the Cape Fear River
there would not normally be any discharge of water to the Cape Fear River.

5¢3.2 MIXING AND DILUTION

The wastewaters from SHNPP as indicated in Table 3.6.2-1, are treated and
released to the Cooling Tower Blowdown System and discharged to the Main
Reservoir.

Dilution and mixing of these discharges into the Main Reservoir was calculated
based on a model which accounted for the availability of the lake volume for
mixing, the natural inflow, makeup from the Cape Fear River, and discharge
from the Main Reservoir. The basic method was to perform a mass balance to
calculate equilibrium concentrations during several types of conditions such
as normal and drought conditions. The discharge point for the blowdown pipe
was selected based on the above calculations. Based on the limited flow
within the Main Reservoir and the slow rate of change in reservoir
concentrations, two zones of concentration were assumed. The first zone is
the 200-acre mixing zone and the other zone is the remainder of the Main
Resexrvoir, (See Figure S5.1.2-1). The entire lake volume available for mixing
was calculated as having equilibrium concentrations. Other blowdown pipe
discharge points were considered but these were not selected due to
considerations of limited mixing capacity, recirculation and reconcentration,
and slow mixing resulting in locations of high concentrations.

5.3.3 BIOLOGICAL EFFECTS QF BIOCIDE DISCHARGE

Intermittent chlorination will most likely be needed during the year.
Discharge of free available chlorine 1s controlled to restrict this
concentration to a maximum of 0.5 ppm, with an average of 0.2 ppm, and the
discharge will not exceed 4 hr. per day. This discharge will also undergo
rapid dilution in the Main Reservoir.

5- 3—1
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Chlorination will result in the production of chlorine residuals, chloramines, @
and chloroorganics which may have some toxic effects in the immediate ‘
discharge area. Toxicity by chlorine in the blowdown is expected to inhibit
phytoplankton in the immediate discharge area. Chlorine residuals of

0.0l mg/l are known to be toxic to phytoplankton (Reference 5.3.4-1 and

5.3.4-2).

Although the concentrations of the diluted chemical discharge will be below
the toxic limits reported for most 'aquatic life, it is unclear whether the
benthic macroinvertebrate community in the immediate discharge area may
experience some chronic toxic effects as a result of individual chemicals
acting independently or synergistically with other chemical components present
in the aquatic environment. The published literature contains only limited
information on the acute and chronic effects of cooling tower blowdown on
benthic macroinvertebrate communities. Dickson, et al. (Reference 5.3.4-3),
reported snail deaths apparently directly related to blowdown discharges. The
toxicity reported by these authors may not be a function of chlorine toxicity
alone, but rather may involve copper -toxicity acting either independently or
synergistically with chlorine. According to Larson, et al. (Reference
5.3.4-4), little is known about the acute or chronic toxicity of organic
chloramines as well as other chemical species present in blowdown. These
‘authors state that much work needs to be done to determine the occurrence of
different forms of residual chlorines and their effect on aquatic organisms.
Regardless, the acute toxic effects, if any, of SHNPP blowdown should be

- limited to the immediate discharge area.

The chlorine content of the cooling tower blowdown will have little or no ‘
effect on the fish community outside the mixing zone. The chlorine discharged

will be diluted well below acceptable levels within the mixing zone and will

not be detrimental to the remainder of the reservoir or downstream areas

(Reference 5.3.4-5).

Overall, the iImpact of chlorine blowdown on the aquatic communities existing
in the reservoir will be minimal and 1is expected to be restricted to the
immediate discharge area of the reservoir. The discharge location and design
1s expected to minimize the effect of blowdown on aquatic communities
inhabiting the reservoir.

[}

5.3.4 BIOLOGICAL EFFECTS OF CHEMICAL DISCHARGE

The chemicals listed in Section 3.6 represent only the known substances that
will be used, but other chemicals may be used in amounts that will later be
determined by station operation. The impacts dnd effect of these chemicals
cannot be assessed at this time but must be assessed if additional chemicals
are used at a later date in plant operations. All of the chemicals listed in
Section 3.6 in plant operations meet North Carolina water standards except

- possibly ‘for iron which is predicted to exceed the 1 mg/l limit. Most of this
iron will be due to natural inputs and not due to plant operation, and
therefore the amounts added by the plant will be minimal and have very little
impact on the aquatic biota.

Although no North Carolina standards are set for nitrogen and phosphorus in ‘I)
Class C water, there will be an impact on the reservoir chemistry and biota by
these anutrients. The estimated natural loading of nitrogen and phosphorus in

50 3"2
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Data used for estimating population distribution within three miles of the
plant was compiled from an on-site house count survey., Numbers of individuals
residing in each house were estimated by using the average number of "persons
per household" for each respective township as reported in the 1970 Census of
Population (Reference 6.1.4-1). Population distribution for the area three to
50 miles was estimated by using methods described in the Electric Power
Research Institute's Guidelines for Estimating Present and Forecasting Future
Population Distributions Surrounding Reactor Sites (Draft of a Standard)
(Reference 6.1.4-2)., All population estimates were based on the 1970 Census
of Population (Reference 6.1.4-1), and population projections were based on
population growth patterns and projections, as described in Projections
‘Economic Activity in North Carolina Series E Population (Reference 6.1.4-3).

Age distributions for the mid-life of the first operational unit were
predicted by applying the percentages of the projected age distributions of
the United States population for the year 2007 to projected population of the
site area for the year 2007 (Reference 6.l.4-4)., Use of the United States
population age distribution met criteria as specified in Appendix D of
Regulatory Guide 4.2, Revision 2.

6.1.4.3 Ecological Parameters (Terrestrial)

Preoperational programs used to determine the ecological characteristics of 1
the amphibious and terrestrial biota of the SHNPP site are described briefly 1
in Section 6.1 of the Revised Final Environmental Statement (Reference ,
6.1.4-5). Detailed descriptions of baseline programs are included in reports ]
prepared by Aquatic Control, Inc. (References 6.1.4-6, 7) and by CP&L

(Reference 6.1.4-8). Descriptions of construction phase monitoring are

included in Reference 6.1.4-9.

Pre-operational programs included roadside bird surveys, small mammal
trapping, gray squirrel leafnest surveys, gamebird call count surveys,
quarter/method vegetation analysis, and qualitative observation of terrestrial
flora and fauna throughout the SHNPP site. The gray squirrel leafnest

surveys were performed annually for four years (1974-1977). The gamebird call
count surveys were performed monthly from April through August during two
consecutive years (1976 and 1977). All other surveys were performed quarterly
except the quarter method vegetation analysis which was conducted biennially.
Small mammal trapping was temporarily discontinued during 1976 and 1977 but
was reinitiated in 1978.

Taxonomic identification of the plant and animal specimens observed during
these programs were made by using standard taxonomic keys, -field guides,

and other scientific literature. Scientists and reference collections at
North Carolina State University and the North Carolina State Museum of Natural
History were consulted when positive identiflcation of specimens was difficult
or not conclusive.,

Reference collections of representative specimens are maintained in the CP&L
herbarium and terrestrial vertebrate collection. Some specimens collected by
Aquatic Control, Inc. during the early phases of the baseline program were
deposited in Ball State University collections at Muncie, Indiana.
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“ 6.3 RELATED ENVIRONMENTAL MEASUREMENTS AND' MONITORING: PROGRAMS

Two enviromnmental studies which included investigation of the immediate SHNPP
site area were -conducted by the North Carolina Wildlife Resources Commission
(Reference 6.3-1) and the United States Bureau of Sport Fisheries and Wildlife
(Reference 6.3-2). Both studies were completed prior to CP&L's baseline
investigations. The first of these studies was a survey and classification of
the Cape Fear River and its tributaries including the Buckhorn-White Oak. Creek
system. The other. provided general information about the fish and wildlife
inhabiting the White Oak Creek watershed. : ‘

Another study conducted by the North-Carolina Wildlife Resources Commission
near the SHNPP site (Reference 6.3-3) was a survey and classification of the
Deep and Haw Rivers and their tributaries.

The North Carolina Department of Human Resources conducts a continuing
radiation surveillance program which involves monitoring of a variety of
sample media in 19 North Carolina counties. The sampling location nearest the
SHNPP is in Raleigh (Wake County) North Carolina (Reference 6.3-4).

The North Carolina Department of Human Resources conducts a continuing
radiation surveillance program which involves monitoring of a variety of
sample media in 19 North Carolina counties. The sampling location nearest the
SHNPP is in Raleigh (Wake County), North Carolina (Reference 6.3-4).

No other related environmental studies are known to have been conducted near
the.SHNPP site. Furthermore, there are no ongoing environmental studies or
known plans to conduct such studies in the SHNPP area by other (non—CP&L)
agenciles.
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8.2.2 EXTERNAL COSTS

Beyond the primary internal costs of the SHNPP and its operation, there is a
potential for many external economic and social costs. The following
discussion of external costs of the SHNPP is subdivided into temporary costs
and long-term costs. As much as possible, the probable number and location of
any population group affected, the estimated economic and social impact, and
special measures taken to alleviate the impact are described for each cost.

8e2.2.1 Temporary External Costs

Pogssible temporary external costs include: shortages of housing; inflationary
rentals and prices; congestion of local streets and highways; noise and
temporary esthetic disturbances; overloading of water supply and sewage
treatment facilities; crowding of local schools, hospitals, or other public
facilities; overtaxing of community services; and the disruption of people's
lives or the local community caused by acquisition of land for the site.

a) Shortages of Housing

Because limited construction work was begun in 1974, and full scale
construction was not begun until 1978, there was a period of four full years
of advanced notification of plant construction to the local area. This
notification lead time coupled with the dispersion of construction worker
residences over a nearly 100 mile radius accounted for the minimal housing
inpact on the local area. As of March, 1979, records indicate that 31 percent
of the force live within 25 miles of the project, 55 percent live within

50 miles, 77 percent live within 75 miles and 83 percent live within

100 miles. The remaining 17 percent of the work force live more than

100 miles from the project site. Given the large number of mobile home parks,
apartment complexes, duplexes and single family housing units within a

100 mile radius of the project site, the net effect of the project work force
on local housing was not significant. “

b) Inflationary Rentals and Prices

The advance notice of the construction of the SHNPP and the dispersion of the
work force minimized the potential of inflated rentals and prices. Inflated
costs probably were no greeater in the SHNPP area than elsewhere in the
greater Raleigh area.

c) Congestion of Local Streets and Highways

The only major highway in the vicinity of the site is U.S. l. This highway,
which passes approximately 7,000 ft. northwest of.the SHNPP, had a daily -
vehicle use of approximately 3,000 prior to construction. Although vehicular.
traffic increased due to construction activity, the highway itself was
essentially unaffected by the site development. The only exception was the
installation of longer culverts and building the embankment for future
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third and fourth lanes where the highway crosses the upper fingers of the
Auxiliary Reservoir. Minor traffic delays resulted during installation of
these culverts and embankments.

State Road 1127, which was a paved road near the northeast end of the
reservoir, was partially relocated and raised to cross one arm of the Main
Reservoir. Service was maintained during the relocation. Approximately

16 miles of unpaved State roads located in Wake -and.Chatham counties were
abandoned by the North Carolina State Department of Transportation. Those
which served as construction roads were closed when they were no longer
needed. Since these dirt roads only served the few families who were
relocated from the site, their closing represented insignificant impact on the
surrounding community. As roads were closed, they were plowed and planted in
pine seedlings. No private'propgrty owners were denied access to their
property by the closing of roads.

d) Noise and Temporary Esthetic Disturbances

The construction activities created some noise, but because of the remote
location of the site and sparse population, the impact on human environment
was minimal. Since the nearest resident to the center line of the four
reactors 1s 1.5 miles, normal construction noise was not audible. Occasional
blasting could be heard by some area residents. The greatest noilse impact on
residents in the area was from construction trucks. Other construction
equipment at the site was provided with standard mufflers to reduce noilse from
operation.

Smoke from burning debris during the site and reservoir clearing produced a
minor temporary esthetic disturbance to nearby residents. The only open
burning permitted by State regulation was for land clearing. Approximately
5,800 acres were cleared and vegetation piled and burned. Merchantable timber
and pulpwood left by the original land owners was harvested by CP&L's clearing
contractor prior to machine clearing to eliminate 1its waste and to reduce the
volume to be burned.

Dust created by construction activities was another temporary esthetic
disturbance in the immediate vicinity of the plant. Only several local
residences along unpaved access roads to the site were temporarily affected by
this problem. Dust caused by the movement of construction-vehicles was
controlled by periodically spraying unpaved areas with water obtained from
runoff basins, excavation dewatering discharge, and washdown wastewater. The
frequencies of spraying and the quantity of water sprayed were determined by
visual inspections and existing weather conditions. Equipment which emits
large quantities of dust such as the concrete batch plant cement storage
silos, were equipped with filter bag systems as required by applicable air
quality permits.

4
Temporary visual disturbances caused by construction of the SHNPP are
restricted to the project site and will be alleviated after construction is
conpleted by landscape restoration. As construction activities are completed,
facilities such as temporary parking lots, roads, and the land occupied by
shops, offices, and the concrete batch plant, which were not incorporated into
the finished plant, are being relandscaped to cornform to the surroundings.
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d) Removal of Land from Present or Contemplated Alternative Uses

. -
The site related. removal of land from its precomstruction uses is discussed
in Section 4.5.1.4 of ‘this report and Section 5.1.1 of the Revised Final
Environmental Statement. About two percent of the approximately 10,800 acres
of land included in the plant site were devoted to crop production. Most of
the fields in the project were abandoned or outlying from small-dairy
operations. Any loss in regional farm production was not considered .
significant. Timber and paper companies owned the majority of the land which
was in pine tree production, mostly on formerly cropped and abandoned fields.
Because of extensive wooded areas nearby, the removal of land from timber
production at the SHNPP did not cause an important impact on the local forest
industry. No contemplated alternative uses of the SHNPP site were known.

e) Creation of Locally Adverse Meteorological Conditions )

The possibility of the creation of adverse meteorological conditions due to
plant operation is outlined in Sections 5.1.2.1, 5.1.2.2 and 5.1.2.3 of the
Revised Final Environmental Statement. Discussions of plume, fogging, icing,
and drift are included. None of these factors are expected to have a
significant impact on the local meteorological conditions. :

£) Creation of Noise

The SHNPP produces noise during normal operation. However, the plant's
predicted environmental noise emission will have little impact on the
residents living at or near the plant boundary. (Section 5.6.1)

g) Reduction of Regional Products

There was no significant reduction of regional products due to displacement of
persons from the land developed for the SHNPP site.

h) Lost Incoqe from Recreation or Tourism

There are no nearby recreational or tourist sites or facilities that are
expected to be impaired by environmental disturbances caused by the SHNPP.
Therefore, no loss of income to such developments is anticipated.

i) Lost Income of Commercial Fishermen

As discussed in Section é.1.3, conmercial fish and shellfish catch is
negligible within 50 miles of the SHNPP and was non—-existent at the site.
Therefore, no loss of income to commercial fishermen results from the SHNPP.

DK Decrease in Real Estate Values

Decreases of real estate values in areas adjacent to the facility are not
expected to occur. Present trends in real estate indicate an appreciation in
property values in areas near the plant site. If present trends continue, the
establisiment of the plant site will not adversely affect local ‘eal estate
values.
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k) Increased Cost .to Local Governments

Increased costs to local governments for service required by the permanently
employed workers and their families are expected to be minimal. A stable work
force of about 900 is expected during operation of the SHNPP., This force will
reside in varilous nearby communities and will exert no adverse impacts on
public facilities.




