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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
December 12, 1994 
Southern Wood Piedmont Co, Wilmington 
NCD 058 517 467 
Municipal Drinking Water Supplies 
within the Wilmington Area. 

Reference 22 

SFP contacted personnel at the City of Wilmington Water 
Department and at the DEHNR Wilmington Regional Office to determine 
the locations and status of municipal drinking water sources within 
the study area, which (due to tides) includes 15-mile distances 
both upstream and downstream of the site on the Cape Fear and 
Northeast Cape Fear Rivers. 

SFP telephoned J D Monroe of the NC DEHNR Water Supply Branch 
-- in Wilmington (910-486-1191) on 7/20/94. Monroe checked his 

l~stings of intakes for the region. According to his data, the 
primary intake is located on the Cape Fear River at approximately 
latitude 34°24'30", longitude 78°17'50". Two other intakes, one for 
Brunswick County and the other for Riegelwood Co., are also located 
there. This location is at least 30 miles upstream of Wilmington 
on the Cape Fear River. 

A second municipal intake is located on Toomers Creek, a 
channel located in a tidal flat north of Eagle Island, 4 miles NW 
of downtown Wilmington. This intake was used as a standby. A 
third Wilmington intake is listed on Northeast Cape Fear River, at 
latitude 34°15'30", longitude 77°57'00", just downstream of Smith 
Creek. 

SFP telephoned Chuck Davis, City of Wilmington Water 
Department (910-341-4683) on 7/25/94 and on 12/12/94 for additional 
information on the system. He confirmed that the main intake is 
more than 30 miles NW of Wilmington on the Cape Fear River. He was 
not familiar with any intake on the Northeast Cape Fear River (The 
indicated supply coordinates coincide with the location of the 
city's filtration plant). He reported that the Toomers Creek intake 
has not been used for several years (decades) because of high 
salinity due to tidal influence. He reported that n9 wells are 
used by the City, and that no other municipal supply systems 
operate in the County. 
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Maps of the Wilmington system's distribution lines are 
available at the City Engineering Department. According to Davis, 
the system's northern limit is presently at Division Drive, located 
directly north of Smith Creek off US Route 117. The service area 
includes the entire area within Wilmington's mapped city boundary. 

SFP telephoned J Fred Hill, Water Supply Consultant at DEHNR's 
Washington, NC Regional Office (919-946-6481}_ on 7/19/94. Hill 
reported that the only active intakes in the Wilmingt~n/Castle 
Hayne area are the ones located at Riegelwood. He reported that 

.the intake at Smith Creek, like the Toomers Creek intake, is used 
only for emergencies because of high salinity. 

SFP telephoned Ralph Harper, Environmental Engineer at the 
Wilmington Regional Office, Public Water Supply (910-395-3900} on 
7/25/94 for information on local wells. Harper reported that 
Castle Hayne has no municipal system, but that community and 
private wells supply the population. Transient springs supply some 
water to taps at Greenwood Lake (a non-perennial, non-community 
supply) . 

SFP telephoned the ToWn of Leland on 8/9/94, where a purchase 
water supply is indicated on public water supply database (910-371-
9949. Ms.Jean Steight, Administrator, repo~ted that the water is 
purchased from Brunswick County/Cape Fear Water and Sewer 
Authority. There are no municipal wells. From Leland to the east 
edge of the county (at the Cape Fear River, approximately 50 % of 
residences are hooked up. The rest are on private wells. 
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Reference 23 

TELEPHONE CONVERSATION SUMMARY 

BLACK & VEATCH SPECIAL PROJECTS CORP. 

Call made by: Cindy Treadway 
June 2, 1997 
1415 

Date: 
Time: 

Person(s) contacted: 
Title/Position: 

Organization: 
Telephone number: 

Address (city/state): 

Donna Jones 
Secretary 
City of Wilmington Water Department 
(910) 341-7162 
Wilmington, North Carolina 

General subject: Service area of the City of Wilmington. 

Summary of conversation: Ms. Jones said that the City of 
Wilmington Water Department serves the area east of the Cape Fear 
River and south of Smith Creek. The area just north of Smith Creek 
is primarily served by private wells with the exception of the 
State Prison located on 23rd Street which is supplied drinking 
water by the City of Wilmington. I explained to Ms. Jones that I 
was looking at a topographic map of the area and she verified the 
water departments service area (notated on Ref. 1 of this ESI 
Report) • Ms. Jones said that the water department operates a 
surface water intake on the Cape Fear River approximately 23 miles 
upstream of the City of Wilmington. 
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Reference 24 

BLACK & VEATCH SPECIAL PROJECTS CORP. 

Telephone Con~act Summary 

Call made by: Paul F. Moisan 
Date: May 20, 1997 

Facility: Southern Wood Piedmont 
EPA ID No.: NCD058517467 

Signature/Date: ~ '7. ~ 

Time: 1050 

Person(s) contacted: 
Title/Position: 

Organizaton: 
Telephone No.: 

Address (City/State): 

Ms. Jean Speight 
Director 

S /;J oje; 7 

Leland Sanitary District 
(910) 371-9949 
Leland, North Carolina 

GENERAL SUBJECT: Service area information for the Leland Sanitary 
District. 

CONVERSATION SUMMARY: Ms. Speight said that the Leland Sanitary 
District purchases all of their water from the Brunswick County 
Water Authority which has an intake upstream on the Cape Fear 
River, above Lock 1. Ms. Speight also said that the Leland service 
area covers all of Navassa, Woodburn, Clairmont, and south to 
beyond Jackeys Creek. 

.. 
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To: 
From: 
Date: 
Re: 

Reference 25 

MEMORANDUM 

File 
Stuart F. Parker, Jr., 
December 1, 1994 
Southern Wood Piedmont 
NCD 986 228 054 · 
Radial House Count 

Hydrogeologist ~~;~ 
Co. , Wilmington 

SFP completed a house count within radial distance increments 
from the site using current US Geological survey quadrangles (Ref 
1). The data are summarized in Table 1. 

No residents or workers are present at the site. The City 
of Wilmington's municipal water system serves most of the 
population within a 4-mile radius, particularly east of the Cape 
Fear River. The distribution system covers the entire area within 
city limits with a few extensions to the south, north, and east. 

. Of the population using private domestic wells within the 
study area, all of those in New Hanover Co. reside north of Smith 
Creek. All those in Brunswick Co. are located west of Eagle Island 
and the Brunswick River, over 1.5 miles from the site. 
Approximately half of these Brunswick residences are served by the 
Leland public water system, which, like the Wilmington system, 
originates outside the study area. 

The results of the house count indicate that approximately 
539 houses within a 4-mile radius use private groundwater wells. 
Multiplying by 2. 68 persons per household in (Wrightsboro} New 
Hanover County and by 2. 69 persons per household in (Leland) 
Brunswick County (Ref. 32), the resulting private well population 
numbers 1449. An additional 680 individuals are estimated to 
obtain water from 3 community wells within the 4-mile radius (Ref. 
30). The resulting population count for groundwater use within 4.0 
mi. of the site is therefore 2129 persons. 

(next page) 
' 
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Radial House Count Population Population Total Well 
Distance (mi.): (Domestic Wells) (Domestic Wells) (Community Population 

N Han. Co. Brun. Co. N Han. Co. Brun. Co. Wells) 

0.0-0.25 0 0 0 0 0 0 

0.25-0.5 0 0 0 0 0 0 

0.5-1.0 0 0 0 0 0 0 

10.-2.0 0 27 0 73 80 153 
.. 

2.0-3.0 10 60 27 161 0 188 

3.0-4.0 189 253 507 681 600 1788 

Total Subpop. 534 915 680 2129 
• ••o• ao ••oo•o -• -- ···~-· .. 
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. 

TELEPHONE MEMORANDUM 

US EPA Region IV 
Old ATC Refinery 
Publit Water Supply 

To: Diane Fortune 

Reference 26 

BVWST Project 52014.100 
BVWST File 

April 15, 1993 
10:15 a.m. 

Company: 
Phone No.: 

City of Wilmington Utilities Dept 
919/341-7805 

Recorded by: Scotti Thomas 

I called the City of Wilmington Utilities Dept. to determine which 
portions of the City of Wilmington within four miles of the site were 
served by public water. According to Ms. Fortune, the area east of the 
Cape Fear River and south of Smith Creek is served by the Wilmington 
Utilities Dept. Areas north of Smith Creek are on private wells. 

The intake for the Wilmington Utilities Dept. is located on the Cape 
Fear River approximately 23 miles upstream of Wilmington. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reference 27 

BLACK & VEATCH SPECZAL PROJEC~S CORP. 

Telephone Contact Summary 

Call made by: Paul F. Moisan Signature/Date: 
Date: May 20, 1997 

Facility: Southern Wood Piedmont 
EPA ID No.: NCD058517467 
Time: 0930 

Person(s) contacted: 
Title/Position: 

Organizaton: 
Telephone No.: 

Address (City/State): 

Ms. Leslie Royals 
Engineering Technician 
New Hanover County Engineering 
(910) 341-7139 
Wilmington, North Carolina 

GENERAL SUBJECT: Groundwater information for the Runnymeade 
Subdivision. 

CONVERSATION SUMMARY: Ms. Royals said that the two wells which 
serve the Runnymeade subdivision draw from the Castle Hayne 
Aquifer. There are 256 houses in this subdivision hooked up to 
this community water system. 

'J 
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Reference 28 
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1990 CPH-1-35 

1990 Census of 
Population and Housing 
Summary Population and 

Housing Characteristics 

North Carolina 
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Issued August 1991 

U.S. Department of Commerce 
Robert A. Mosbacher, Secretary 

Rockwell A. Schnabel, Deputy Secretary 

Economics and Statistics Admlnlstration 
MJc:Uel R. Darby, U~der Secretary 

. for Economic Affairs and .A_sfministrator 
BUREAU OF DIE CENSUS 

Barbara ETeritt Bryaz~t, Director 
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522 

1319 
117 

I C9 
4 (71 
I 717 
7 f7$ 
I 126 
4120 ,.. 

22s 
971 .... 

t tsl 
I 197 
I 962 
I 116 
2159 

766 
(20 
If I 

2 612 
74S 

27SO 
311 

I 107 
2 071 
I 171 
I :35 
I 021 

Jll 
9Q6 

10 610 

S39 
690 

2 201 
2316 
3 512 

70ol 
11M 
1139 

410 
I 06S 

796 
342 
994 

2 511 
761 

2719 
I 600 
2UI 
2 912 
311S 

2 oso 
I 610 

ns 
I 71S 
1016 
2256 

369 
912 
161 

I 7SS 

........ ,.,_ 

2.47 
2.64 
2.41 
2.71 
2 .... 
2.n 
2.51 
2.74 
2.62 
2.52 

uo 
2.SI 
2.59 
2.57 
2.69 
2.43 
2.69 
2.SS 
2.SI 
2.SO 

2.59 
2.44 
2.S9 
2.6$ 
2.64 
2.77 
2.68 
2.41 
2.S6 
2.SS 

264 
2.40 
2.7S 
2.40 
2.61 
2.64 
2.75 
2.59 
2.61 
2.n 

2.94 
3.02 
2.11 
3.21 
2.1? 
2.9S 
3.07 
1.21 
l.ll 
2.91 

2.90 
2.93 
l.en 
2.97 
3.11 
2.11 
l.ll 
2.99 
2.95 
2.91 

1.07 
2.90 
3.02 
3.15 
1.07 
3.19 
3.08 
Ul 
2.96 
us 

1.12 
2.99 
l.2S 
2.9• 
1.07 
1.07 
3.19 
2'.fl 
3.11 
l.ll 

2.44 2.f7 
2.66 1.11 
2.60 3.06 
2.40 2.13 
2.31 2.10 
2.65 1.19 
2.92 3.34 
2.57 1.07 
2.59 l.en 
2.46 2.91 

us .3.01 
2.70 1.17 
2.59 3.03 
2.54 1.06 
2.65 l.Ol 
2.56 2.99 
2.34 2.76 
2.... 2.92 
2.66 3.17 
2.50 3.05 

2.47 • 2.11 
2.69 1.14 
2.43 2.17 
2.60 3.09 
2.43 us 
2.64 3.13 
2.U 1.16 
2.34 2.92 
2.19 2.93 
2.61 l.ll 

2.56 U9 
2.SI 3.02 
2.61 107 
2.53 3.10 
2.32 2.79 
2.57 2.f7 
Uf Ul 
2.1S 3.34 
2.55 3.02 
2.52 ,,2.99 

2.53 /2.99 
2.67 3.14 
2.76 l.2S 
2.S7 3.01 
2.61 l.CXI 
Ul 2.94 
2.SS 3.01 
3.45 . 2.16 
2.62 3.11 
2.12 3.11 

2 116 
299 
209 
357 
2.U 
949 
S79 
67 

su .... 
5 101 
2 463 
I 680 

792 
29 

I CXI2 
640 

%025 ..... 
271 

273 
s 

I lll2 
631 

3599 
21 20ol 

2SO 
20ol 

1319 
311 

627 
I 525 

lll2 
I 412 
I 177 
2302 

103 
20 

l 154 
719 

12 on 
I 394 
2412 

790 
I 079 

"' 1244 
21 

149 
3 012. 

965 
2 

723 
~ 622 

517 
617 
S07 
149 
26S. 

II 547 

145 
I 067 
I 003 
I 227 
3 215 

743 
34564 
'224 

J2S 
I 414 

3JI 
144 
:ISO 

S S24 
m 

I 106 ,... 
I tn 

122 
3526 

721 
543 

I 07S 
I 031 

361 
754 
61S 

I 2l7 .. 
IS71 

I 173 
299 
193 

'" r.o 
120 
.UI 
67 

S09 
307 

2966 
2 410 
122l 

7JS -7SO 
62• 

I 134 
177 
196 

273 
4 

915 
624 
Ill 

I 499 
217 
140 

I 277 
2U 

560 
2 175 

657 
l4tl 

S68 
I 4SI 

len 
II 

3079 
70ol 

3 014 
llS6 
I 210 

751 
967 
279 

12.&.& 

" 114 
210 

l?l 
2 

672 
I 559 

517 
414 
233 
104 
257 

lS71 

130 

"' 970 
107 

I 321 
742 
954 
770 
112 
lll ,.. 
144 
30C , .. 
227 

I OSO 
175 

I 210 
711 

24C& 

721 
490 
401 
470 
361 
650 
215 
171 

4 
4SS 

I 711 -16 
ll 
2• 

629 
138 

4 
Ill 

2 1•2 
Sl 

4$7 
57 
29 

252 
i6 

I? I 
67 
7S 

I 
7!7 

10 
2 711 
It 705 

33 ... 
42 
30 

67 
6150 ., 
4919 

fill 
a.u 

I 
2 

7S 
IS 

I 911 
38 

I 2•2 
39 

112 
632 -t 
25 

2712 

n -
51 
6! -

201 
27• 
74S • 7969 

IS 
70 
ll 

4l0 
1964 

I 
2l 610 
I 454 

ll 
I 031 

10 

"' • S71 
2 

56 
109 
711 

41 
I Ill 

Sl 
671 
561 

104 
«10 

1 ost 

I 123 

NORTH CAROLINA 105 
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"oeo 408 267 
16 918 
13 762 
» 476 
97 572 
sa 111 
64 414 
30 053 
IS 23S 

2619 
4 254 

254 
14 Ml3 

662 
S43 

I 076 
2520 
2230 .,4 
4 na 

.&30 

''" 234 
6677 

19S 
IS 612 
"312 

:201 
27S 

I 117 
I :209 

654 
166 

II~ 
4715 

I 41 
SSl 
:J26 

71 
I Ill 

2l7 
I U1 
I 0117 
I~ 

~7 
m 
1'7 

7:20 
I 661 

n 
2 ns 

m 
1 

232 

2 241 
1 714 

66 
631 

2 721 
I 47 
4691 
I 1<12 
2 166 

tll 
I »7 
I Dl 

615 
5 032 
1761 

I 17! .. 
' llS 
'273 
I 650 
'67$ 

221 
Sll 

3 188 
• 607 

"' 311 
4609 

453 

913 

m 
2246 

451 
J02 

I 063 

14 166 
16S 743 

• 20S 
s 052 

ll 693 
36 .. , 
23 021 
:u 093 
12 068 
• 124 

11$4 
1769 

112 
6054 

279 
232 
424 

IOU 
901 
203 

I 752 
17S 

2 103 
ll 

2 721 

w 
•m 

27 021 
II 

119 
m 
454 
260 
n 

a 
J1tS 

"' 24$ ,.., 
" 494 

163 
461 
372 
II 

176 
ICO 
76 

2tJ 
60S 
lS 

I 721 
109 

3 
106 
~ 

:ron 
21 

259 
I ll7 

m 
I 762 

109 
I 166 

411 
5«1 
513 
242 

22S6 
751 

520 
21 

549 

569 
f66 
668 
17 

206 
I S90 
40$3 

403 
137 

2072 
ltl 

262 -262 

I ll5f 
1n 
106 
491 

10 S02 
109 543 

4 762 
3 139 
1415 

21 sn 
17516 
II 031 

' 173 4613 

m 
I 164 

10 
4 169 

176 
112 
307 
73! 
637 
us 

I 371 
129 

HilS 
72 

2 013 

239 
4 455 

"211 
~ 
IS 

516 
• 320 . '" " J.ll 
1305 

420 
151 

" 32 
s.u 
19 

J.IS 
329 

41 

127 
73 
54 

201 
$17 ,. 

I 075 

71 
2 

76 

saa 2 ,., 
12 

193 
711 
4$2 

I :137 
sos 
t66 
274 
4:20 

"' 1n 
1462 

521 
m 

14 
219 

414 
523 
493 ... 
ua 

I CI09 
I 470 

299 
Ill 

I :Ill 
130 
214 

216 
lSI 
Ill 
II 

303 

7 ..OS 
aa 567 
3357 
2 126 
71ZI 

21 107 
14634 
12f86 
7 7:20 
4 010 

547 
710 
67 

3 :205 
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ISO 
2:13 
566 
~' 
106 

I 132 
108 

I 7$4 
66 

1 692 

170 
,357 

II 711 
S6 
67 

434 
213 

'" .oiO 
»& 
154 

315 
Ill 
71 
31 

280 
67 

248 
292 
29 

17 
39 

"' 130 
471 

19 
741 

75 
2 

73 

359 
I 603 

7 
164 
4$6 
297 
t7S 
229 
14 
194 
317 
211 
167 

I 161 ,,. 
214 

12 
274 

J.ll 
~7 
:sao 

50 

" 637 
I 141 

2D 
n 

I 026 
IOJ 

247 

247 

624 
93 
62 

233 

2 sac 
16 Sll 
I 127 

133 
f7S 

5m 
2 274 
( 110 
I 124 

510 

ISO 
3$6 
II 

112 
55 
2! 
57 

139 
154 
41 

196 
15 

248 
s 

243 

57 
flO 

3759 
4 

13 
63 

·; .,. 
'Sl 

' 27 
366 .. , 
26 
17 
I 

Sl 
II ... 
26 
12 

lO 
26 
4 

63 
lO • 292 

I 

I 

ltl 
407 

s 

" :207 
.cS 

218 
1St 

" 67 
26 .. 
24 

241 
IG 

J.l 
2 

32 
60 
Sl 
n 
12 
G 

liS 
248 .., 

IS 
2n 

16 

32 

32 
112 
27 
IS 
S7 

3 664 
S62CO 

I 543 
I 213 
5 271 
'312 s 43$ 
7 062 
2 ns 
1~1 

311 
60S 
» 

IllS 
103 
so 

117 
327 
264 
3& 

374 

" 711 
10 

70S 

94 
2522 

10109 
21 
J.l 

419 
IJ.I 
7t 
II 
67 

490 

I" 
94 .., 
1 

150 
74 

123 
G 
40 .., 
27 
23 

12 .. 
II 

"' 21 
I 

lO 

2S2 
9CO 

" " 419 ., .., 
:204 
2:20 
137 
120 
124 
51 

794 
227 

227 
7 

230 

ISS 
14 
175 
23 
5I 

Sll 
2 Sl2 

104 
26 

741 
63 

" 
" 201 
56 
25 
Ill 

1990-Con . 

'""" 
3 231 

42 662 
I 422 
I Ul 
3437 
1263 
415$ 
62n 
2 669 
I 354 

334 
576 
30 

1746 
9:1 
49 
Ill 
302 
236 
36 

311 
~ 

643 • -w 

" 22S6 
• 'Sll 
~:, 21 

~; ~~ 
123 
n 
" 60 ..., 

Ill 
19 
44 

7 
ll2 ... 
107 
J.l 
34 

46 
25 
21 

75 
10 
II 

Sll 

2S 
I 

24 

233 
Ill 
II 
59 

318 
71 

366 
Ill 
ltl 
122 
116 
103 ... 
722 
221 
213 

6 
:207 
IG 
122 ,.. 
21 
56 

Gl 
1305 

f1 
23 

69:1 
57 

71 

71 

162 
52 
24 

171 

'""" 
I 440 

'~· 742 
sac 

I 041 
3 2SI 
2 112 
2679 
I 333 

729 

1118 
272 

17 
til 
59 
29 
S6 

191 
97 
:20 

liS 
26 

113 
3 

110 

52 ,., 
4233 

u 
21 
.$6. 
u-· 
Sl • 15 

230 

119 
55 
21 

5I 
24 
47 
12 
25 

23 

' 14 

31 
26 
6 

2$5 

' -
' 131 

3$4 
4 

29 
202 
27 

176 
101 
47 
63 n 
52 
27 

"' 120 
IS 
3 

12 

56 
$I 
S9 , 
24 
«I 

275 
62 
II 

421 
20 
37 

27 
23 
31 • ICO 

I 137 
7121 

559 ..,.. 
Ill 

2 642 
I 723 
2114 
I ll5f 

516 

162 
229 
u 

762 
so 
23 .., 

Ul 
16 
16 

106 
21 

IS5 
3 

152 
41 

1:20 
3 SOt 

14 
:20 
l7 
5I 
40 
7 

II 
199 

103 
(2 , 
-n 

" 23 
10 
:20 

" ' 13 
.29 

22 

' lf7 
4 

110 

"' 2 
21 

116 
II 

146 

" 2S 
52 
5I • %4 

266 
101 .. 

2 

" .., 
• ss 
u 
22 
24 

231 
54 • 26S 
17 

21 -21 
2S 
21 
7 

14 

.....,.,._ 

2.69 
2.46 
2.61 
2.72 
2.37 
2.6S 
2.SS 
2..57 
2.49 
2.49 

2.32 
2.41 
2.30 
2.31 
2.37 
2.51 
2.54 
2.37 
2.48 
3.02 
2.10 
2.46 

2.47 
2.15 
2.4S 

'.39 2.25 
2.19 
2.48 
2.31 
2.02 
2.66 
2.52 
2.27 
2.10 
2.64 

2 . .40 
2.26 
2.20 
2.CO 
2.26 
2.08 
2.43 
:r.n 
uo 
2.54 
2.10 
2.20 

2.$4 
2.75 
2.20 
2.21 

2.19 
2.33 
2.19 

2.67 
2.55 
2.36 
2.~ 
2.40 
2.10 
2.67 
2.60 
2..69 
2.24 
2.46 
2.11 
Ul 
2.23 
Ul 
2.07 
2.10 
2.07 

2.41 
2.4 
2.$1 • 

·:u:r 
2.51 
us 
2.12 
2.48 
2.71 
2.23 
2.JJ 

Ut 

2.69 

3.07 
Uf 
2.1$ 
216 

3.16 
3.01 
3.U 
3.21 
2.18 
3.11 
2.96 
3.08 
2.90 
2.90 

2.17 
3.07 
2.76 
2.n 
2.97 
2.91 
3.06 
2.118 
2.98 
3.45 
3.19 
2.93 

2.90 
3.07 
2.19 

2.16 
2.14 
2.1<1 
l.CO 
2.79 
2.62 
3.29 
3.11 
2.51 
3.13 
3.13 

2.97 
2.97 
2.71 
2.22 
2 72 
2.10 
2.13 
3.12 
2.66 

306 
3.3A 
2.67 

3.10 
3.CO 
2.75 
2.13 

2.55 
l.CO 
2.$4 

3.29 
3.09 
us 
2.17 
).08 
3.06 
3.10 
3.15 
2." 
2.71 
Ul 
3.3A 
2.19 
Ul 
2.91 

2.73 
2.57 
2.74 

2.19 
2.77 
U4 
3.13 
3.16. 
2.tl 
2.71 
2.n 
3.04 
2.12 
2.U 

:r.ce 
. -:r.ce 

3.44 
us 
l.l1 
2.73 

• 112 
15 113 

J.l7 
23S 

4474 
7 0'14 

606 
I 647 

w 
114 

21 
Ill 

536 

31 
5 -

70 

610 
2215 

51 

6 

594 

13 

u 
:. 

-12 

-
12 -6 -366 
Sl 

71 

71 

-779 

-12 

517 
'571 

332 
234 
279 

2 48 

"' 176 
424 
114 

-130 -
459 

31 

" 

636 
I 269 

5 

-6 

13 

-13 

-67 

12 

6 -XII 
Sl 

" -76 

~ 

-127 

-168 

12 

295 
I 542 

IS 
I 

4 197 
.. 606 

:20 
711 
II 

21 
3 -

71 

-
5 -3 

~ 

I 016 

5I 

594 

-
IS 

55 

2 -2 

726 

5 
.. Ill 

II -
611 
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17 

01 ·. 

02 

------··-------------- _________ ..... ····-·----·----·---------------·-----··-·--- ---··--- --·- ---·---1"1 
05 CITY OR. COMMUNITY COUNTY IND - SERVICE AREA CHARACTERISTICS. - - - - - - ,., 

SERVED CODE RES RES COT REC MOH INS SCH HOT RET SST CAG PIC LOG HRR SKI BAT ViS HWY AIR OTHER ~~ 
J~I.LigJ!GT.Q.N_ .. __ · ___ •Q.§.~ __ .!!.91L...:..-_;L_.:. .... ___ ... ·-· .................... - .... ---.. --· _·_, --~---.. ··-·-·---·..:..·---~~_ .. ___ _: ______ ...... ~------ ........... -----~~~ 

06 NO. CONSECUTIVE INTERSTATE PWS POPULATION NO. SERVICE NUMBER CONSECUTIVE 1:~ 

-------· ______ !'_uRc~~E..!.~~--- .. ·-------~~-R~~~_s ___ · ·-·---'~~!'.~ .... ·- ··-ati~~~jj·o-c···- --~9 ~6-i-~H~~~- ·--·aai~H-ij·s __ ...... _!~P..~~:r_<?!l. ·-·-· ..... · _ ...... ---··------;~~~ 
jl-\ 
p-1 

0 7 AVERAGE PRODUCT! ON . --~-· D)::~ I_G!I. ... . .. EGHAELRG/EDANCYJ ............ C. A··p··-A!'!.C't'OI RT .. YA/G.GE.A .. LS. -.· .. -~-.•• !11\l.C I 11GPA!'IL_/J? .. DitOA. YQUCTIQlt ... -·-··- ............. - ...... -· • .1·.~·.:,···'.·:1' . ...... .. _, ___ ...... ___ , ______ _. ..... GAL/-DAY ___ .............. -- GAL/DAy • 

oooa75oooo o-~~~~~.~-o-~~ ...... --·-····o·o·~-5-oo~oo_~ .... __ .... o-~2-~~-o_o_~.~-o- .................. :.~.1-~~~-~-~o---··---· ___ .. . . ........ __ j~~~ 
... ·-···---·---OBP·Ws-- ............. -r:i\'sT" StiRv'f;y'". ... BACT I AND TURBIDITY ACTIVITY DEACTIVATION ACTIVITY !~~~ 

.............. ___ , ___ ;:.~;~ .......... - .. 95~-~~~B.B. ·---·-···-~
0

~-p~.~~~~E--~-~~-E- ....... I~~~~A~~.~- ..... 00~~.~~00. ·-~~.A-S~.~-- 0~~~=8 ................. -···-·--_!~~~· 
09 POST REG STATE STATE BACTI MONTHLY NUMBER SEASON SEASON DAILY SAMPLE 

CODE BY REG DIS FLAG MONITOR SAMPLES BEGIN • END .C!1.~.9,.KS .. F.~J;:Q .. · · ----- --·--iic --··--a-···-a4·-- ·-· ··· ---·- r:·-- .... i ·· ----·-·a6s· · ·ooioo- · ·oo/oa·· 1 ooo 

---·----···-··-··--··-· ·····--··- .... -·-· 
16 - - - - - - - - - SOURCE - - - - - -

NO. NAME ______ ... ______ iiI ·c;;.: i?i--ie'i\ i ·-R. r.·v-iii. 
02 TOOHERS CREEK 

03 ~.-~ .. C~~-~- F~A~ 
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PWSI-ID 
R~-CO-SEQ 

04-10-045 

WOHOS 
DATA LINE 

.CODE. 
03 

.. 
DIVISION OF HEA~TH SERVICES - ENVI' .ENTAL HEALTH SECTION - WATER SUPPLY BRANCH 

• • • PUB!.IC Wll'rER SUPI'LY O.,Tll SHEET • • *ONLY SURFACE SOURCE . 
NC INVENTORY DOCUMENT (PWSI.410) AS OF HAY 90 

NAME OF PUBLIC WATER SYSTEM 
BRUNSWICK CO WATER SYSTEM 

RESPONSIBLE VERSON ADDRESS 
PO BOX 249 

- - -,r.- •.. ''JS£(. ,,. , .... 

j'E OF RUN 
.0.5/16/.90. 

o 4 · .. · R·e:·s-P·oii"s iiL_i ... P_E.isoN ciTY 

BOLIVIA 
STATE 

NC 
ZIP CODE 

28422 
"PHONE- AREA CODE/NUMBER 

919-457-9183 
·-·· --· ... 

17 RESPONSIBLE PERSON NAME 
0 KENNETH HEWITT OR MGH NOW 

Oi "6w~ERS NAME 
BRUNSWICK COUNTY 

02 OWNERS Cl'rY 
DOLIVIA 

LOCATION OF PUBLIC WATER SUPPLY 
HWY 211 W SOUTHPORT 

OWNERS STREET ADDRESS 
PO BOX 249 

ST A'r E 
NC 

ZIP CODE 
28422 

OS CITY OR COMMUNITY COUNTY IND SERVICE AREA CHARACTERISTICS 

UPDATE CODE 
c 

OWNER TYPE 
N 

SERVED CODE RES RES COT REC HOI! INS SCH MOT RET SST CAG PIC LOG MRR SKI BAT VIS HWY AIR OTHER 
.. DRQl.1SWICK ... CO .. 

06 UO. CONSECUTIVE 
PURCHASING 

··oo 
07 AVERAG.E. ~ROpUqiON 

GAL/DAY 
0008300000 

................. 

010 000 1 l_ 

I N'rERSTATE 
CARRIERS 

N 

PWS 
TYPE 

c 

DESIGN 
GAL/DAY 

0031500000 

POP U!, A'i'I ON 
SERVE I> 

00000190.5 

EMr:RGENCY 
GA!./DAY 

0007000000 

NO. SERVICE 
CONNECTIONS 

0000635 

NUMBER 
1'\E'rERS 

.. o·ooo63·s 

CONSECUTIVE 
INDICATOR . . . 0 . 

S'tORAG.E 
CAPACITY/GilLS. 

0013950000 

MAXIMUM PRODUCTION 
GAL/DAY 

0006BOOOOO 

08 PWS 
BEGIN 
06/7.?. 

t.AST SURVEY BACTI AND TURBIDITY 
COMPLIANCE CYCLE 

01 

AC'riVITY 
INDICATOR 

A 

DEACTIVATION ACTIVITY 
DATE 

.052788 
DATE 

05/27/88 

09 POST 
COllE 

NC 

REG 
llY 
B 

16 

NO. NAME 
01 CAPE FEAR RIVER 
02 211 WELL 11 
OJ 211 WELL 12 
0~ 211 HELL 13 
05 211 1-IEL!. IS 
06 211 WELt. !6 
07 211 WELL 17 
08 211 WELL 18 
09 211 WELL. Ill 
10 211 wr.r.L 112 
11 211 WELL 112-A 
12 211 WELL 115 
13 211 WEl.t. 116 
14 21 1 wE r.r. 11 7 
1 s 2 1 1 w ~: L r. 1 1 a 

STATE 
DIS 

BAC"rt 
FLAG 

L 

SOURCE - -
NUMBER 

CODE WELLS 
s 00 
G 01 
G 01 
G 0 l 
G 01 
G 01 
G 01 
G 01 
G 01 
G 01 
G 01 
G 01 
G 01 
G 01 
G 0\ 

110NTIILY 
MON I •ron 

y 

AVt, 
p 

p 
p 
p 
p 

r 
p 
p 
p 
p 

l' 
p 
p 
p 

p 

RIVER 
BASIN 
0002 
0002 
0002 
0002 
OOIJ2 
0002 
0002 
0002 
0002 
0002 
0002 
0002 
0002 
0002 
0002 

NUMBER 
SAMP!,ES 

002 

SE.\SOtl 
BEGIN 
00/00 

LATITUDE 
uEG MIN SEC 
OJol 24 30 
OJJ 58 23 
OJ) 58 42 
033 58 OS 
033 57 25 
033 56 51 
033 56 51) 
on 56 s7 
013 '.i6 44 
1133 57 10 
0)3 57 22 
O'JJ 56 1l 
033 58 59 
033 56 11 
OJJ 5S 42 

DATE 
00/00/00 

REASON 

SEASON 
END 

00/00 

DAI L'l 
CHECKS 

1 

SAHPt.E 
FREQ. 

000 

t.OtlGI'rUDE 
DEG MIN SEC 
078 17 47 
078 OS 17 
078 04 54 
078 04 51 
078 04 52 
070 04 55 
078 OS 25 
078" 0-1 49 
078 04 26 
078 04 28 

PWSI-ID 
OF SE!,LER 

0713 04 34 
078 04 25 
078 04 52 
078 02 55 
078 03 51 

MCL CK 
S~HPLE 

2 

CHLORINE 
P .. P M 

00 

TURBIDITY 
FLAG UNITS 

L 0.0 
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TO: 

FROM: 

DATE: 

SUBJECT: 

Superfund Section Staff 

Jeanette Stanley .·/ 
Environmental Chemist f · /­
NC Superfund Section L/ ~ 

January 10, 1994 :J 

Update on: Status of Well Head Protection Programs in N.C. 

I spoke with Carl Bailey, Groundwater Planning Branch Section Chief at (919) 733-3221. I 
asked him about Well Head Protection Areas (WHPAs) in North Carolina. Mr. Bailey said that 
Wally Venrick, Public Water Supply Section Chief, would be the most knowledgeable person 
on' this subject. · 

I called Mr. Venrick at (919) 715-3232. He said that North Carolina has extended an invitation· 
to communities to estal?lish WHPAs, but none have been established. The cost to the 
community of establishing a WHP A exceeds the savings realized from waivers for certain 
analytical requirements. He does not anticipate that any WHPAs will be established prior to 
1996. 

Mr. Venrick said that there are minimum allowable distances between wells and certain 
structures (e.g. 100 feet between septic tanks and wells), but distances are arbitrary and 
vary depending on the structure. 
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. 

TELEPHONE MEMORANDUM 

US EPA Region IV 
Old ATC Refinery 
Cape Fear River Flow Rate 

To: 
Company: 
Phone No.: 

Recorded by: 

Rufus Allen 
U. S. Geological Summary 
919/571-4000 

Scotti Thomas 

Reference 31 

BVWST Project 52014.100 
BVWST File 

Apri 1 29, 1993 
10:05 a.m. 

I contacted the USGS to find out the flow rate of the Cape Fear River 
at Wilmington. Mr. Allen informed me that the nearest gaging station 
to Wilmington is located at river mile 67 at Lock 1. He said the Cape 
Fear River is tidally influenced at Wilmington. 
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To determine If nood Insurance Is an liable In this CQi'nmunlcy, 
contact your Insurance qent, or can the National Flood Insurance 
Prosram, at (100) 631-6620. 

Reference 32 

APPROXIMATE SCALE 

1000'E§E33:::EE33:::JF33:0 =======':J'fO FEET 

NATIONAL FLOOD INSURANCE PROGRAM 

FIRM 
FLOOD INSURANCE RATE MAP 

CITY OF 

WILMINGTON, 
11111111111111111 NORTH CAROLINA 

NEW HANOVER COUNTY 

11111111111111111 PANEL 5 OF 10 

COMMUNin·PANEL NUMBER 
370171 0005 c 
MAP REVISED: 

NOVEMBER 4, 1987 
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KEY TO MAP 

SOO·Yeu Flood Boundary--- ~~~~,~-~-f.:-~Z~ON......_E~B-.---. 
100-Yeu Flood Boundary----

Zone Deslpatlons• 

100-Yeu Flood Boundary---­

SOO·Yeu Flood Boundary---­

Base Flood Elevation Line 

~ONE B :.:: .- ·t 
~- ··-·;. . ~ ........ 

---513---
With Elevation In Feet .. 

Base Flood Elevation In Feet IEL9871 
Where Uniform Within Zone .. 

Elevulon Reference Mart RM7x 

ZoneD Boundary-------

River Mile •M1.5 

••Referenced to the National Geodetic Vertical Datum of 1929 

•EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION' 

A Areas of 10().yur flood; base flood elevations ~nd 
flood haurd factO!$ not determined. 

AIJ Areas of 100-year shallow fioodln& where dep:hs 
arc between one (II and three (31 feet; anrqe depths 
of Inundation arc shown, but no flood hazard factors 
arc derarmlned. 

AH Areas of Jl)().yeu shallow floodln1 where depths 
arc between one (1) and three (31 feet; base flood 
elevations arc shown, but no flood hazard facton 
arc determined. 

A1·A30 Areas of ll)().year flood; base flood elevations and 
flood hazard facton determined. 

A99 Areas of tOO-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard f1ctol$ not determined. 

B Areas between limits of the tOG-year flood and 50(). 
yur flood; or certain areas subject to tl)().year flood· 
1n1 wleh awrap depths less than one (11 root or where 
the contrlbutln& dralnqe area Is less lh~n one squ~~~e 
mOe; or mas protected by levees from tl'le base flood. 
(Medium shadin&J 

c Areas of minimal floodlnc. (No shad in&) 

D Araas of undetermined, but pOUibll, flood huudL 

V Areas of 10().year coastal flood with ¥tloclty (wave 
actiOft); base flood elentlons and flood hanrd facto!$ 
not determined. 

Y1·V30 Arus of tGO-yw co11ta1 flOOd wllh wloclty (wm 
action); b~ flood elevations ll'ld flood t'lazanf facto!$ 
di1UIIIIniG. 

NOTES TO USER 

This map Is fot use in edmlnisterflla the National Ftood Insurance 
~ k doel not NCW&erlly ld.ntlfy ... _ ~ ........... 
pattic\llarly from local dralnqe sources of small sizt. or an 
planimetric features outside Special Flood Hazard Areas. 

Certain areas not In tht Special Flood Huard Areas may be 
P'Otected by flood control stNctura. 

Corporate limits shown are current as of the date of tf'lis map. The 
user should conuct appropriate community officials to determine 
if corporate limits have chanced subsequent to the issu&nce of this 
map. 

For ldjolnina panels. see separate!~ printed Map lnda.. 

INITIAL IDENTIFICATION: 

MAROt J, 117• 

Fl·~OD HAZARD 90UNOARY MAP RtVJSIONS': 
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BLACK & VEATCH Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Old ATC Refinery 
Flow Rate for the 
Cape Fear River 

To: 
Company: 
Phone No.: 

Dan Emerson 
U.S. Army Corps of Engineers 
(910) 251-4761 

Recorded by: Kern Reliford 

Reference 33 

BVWS Project 52013.310 
BVWS File SA 

May 5, 1995 
11:35 am 

Dan Emerson compiled flow rate data from the 1982 to 1992 10-year period 
for the Cape Fear River.. The average annual flow rate represented by 
the 10-year data for the Cape Fear River is 5,247 cubic feet per second. 



•• 
~ 

I 
I 
·I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reference 34 

NATION;~ WETLANDS INVENTORY 

NOTES TO USERS 

INTRODUCTION 

In 1974, the U.S. Fish and Wildlife Service directed its Office of 
Biological Services to conduct an inventory of the nation's wetlands. 
This National Wetlands Inventory (NWI) became operational in 1977. 

Wetland delineations depicted on these maps were produced by 
stereoscopically interpreting high altitude aerial photography and 
then transferring this inforoation with a zoom transfer scope to an 
overlay using U.S. Geological Survey 7.5' or 15' map series as base 
information. 

Wetlands were identified on the photography by vegetation, visible 
hydrology, and geography, and subsequently·classified in general 
accordance with Cowardin et al. (19i9) Classification of Wetlands and 
Deep Water Habitats of the United States. Collateral information used 
in this mapping effort included U.S. Geological Survey topographic 
maps and Soil Conservation Ser•ice soil surveys. Where, for pragmatic 
reasons, strict adherence to this classification system was not 
possible, mapping conventions developed by NWI were ~1sed. 
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SYMBOLOGY EXAMPLE 
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SUBCLAS S WAl E ~ RE GIME 

NOTES TO THE USER 

• Subsystems. Classes, S ubclasses, a n d Water Regim es 

tn Italics were developed spec if ica lly f o r NATIONAL 

WETLANDS INVENTORY mappmg. 

• Some areas designated as R4SB, R4SBW. OR R4SBJ 

ilNTERMITIENT STREAMS) may not meet the defini ­
tio n of wet land 

• Th 1s map uses the class Unconsolidated Shore (US ) 

WILMINGTON. N c. 

0 1 acre D S ac res D 10acres D 20 acres D 40 acres 

Th!S document was prepared pnman ly by stereoscop ic 
analys•s of h •gh alt•tu de aenal p hotographs Wetlands were 
1den t•f•ed on the photographs based on vegetat•on . v1S1ble 
hyd10logy. and geography m accordance w1th Classifica­
tion of Wetlands and Deepwater Habitats of the United 
States (FWS/OBS 79131 December 1979). The aena l 
photog raphs typ ically reflect conditiOns dur 1ng the spec•f •c 
year and season when they were taken . In addition. there 
•s a marg1n of error inherent m the use of the aenal 
photographs. Thus. a deta iled on the ground and h1stor1caf 
anal¥s•s oi a smgle s1te may r esult 1n a revis ton of the 

wet la n d boundartes establ i shed through photograp htc 

tnterpretattOn . In addttton. some Small wet lands and those 

obscured by dense forest cover may not be 1ncluded on th1s 

U PLAND iNON-W ETL AND l 

On earlier NWI maps thai class was designated Beach / 

Bar (88 ), or Flat (FL) Subclasses remain the same in both 
vers10n s . 
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CLASS 

SYSTEM 
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For information on availability of NWI m aps, ca ll 1-800-USA-MAPS Federa l. State and local regu latory agenc 1e s w i th JUf iSOIC­

tJOn over wet lands may def ine and descrtbe wetlands m o 
dtfferent manner than that used ,n thi s mventory . Ther e •s 
no attempt , •n e i ther the des1gn or products of this •nventory . 

to def1ne the l1m•ts of propnerary JUrtSdict1on of any Federal. 

State or local government or to est;;~blish the geographtca l 

scope of the regulatory programs of government agenc.es 

Persons intending to engage 1n activities involving modi­

fications within o r adjacent to wetland areas should seelo 

th e advice of appropriate Federal , State or local agencies 

concerning specified agency regulatory programs and 

p roprietary jurisdictions that may affect such activities 
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- SUBTIDAL 

' 

M - MARINE 

2 - INTERTI DAL 

AERIAL PHOTOGRAPHY 

Prtmar1ly represents upland areas. bu1 may 1nclude un ­

clasSified wet lands such as man-mod tf ted areas. non photo­

i d e n tiftab le areas and / or un1ntent•onal omtSSIOns 
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TYPE C I R - - --------
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- SUBTIDAL 

DATE . 

SCALE : -----
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2- INTERTIDAL 

FISH AND WILDLIFE SERVICE 

Prepared by National Wetlands Inventory 

Base Imagery and linework provided by the U nited States Geological Survey. 
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SUBSYSTEM 
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RA ~QCI; UB UNCONSOLID.AlEU AB AQUAf iCBED m RCH OW OPElVWAit R All AQUATIC BEO Rf · I'IEE~ RS - ROC KY SHORE uS - UNCONSOLIDATED RB - ROCK 
BOn OM ROTTOM Unl nown Botr<>m 

1 Berlr nc~ 

2 Rut>lll~ 
1 CullCie G'"""' 
] Sand 
3 Mud 
4 0";1~ '" " 

1 - TIDAL 

1 Alga• 
3 Roo1...:1 Vasc<Ji ar 
5 Urrl<r>own 

SubmtH!J'"" 

1 Cara t 
3Worm 

2 - LOWE A PER ENNIA L 

1 Algal I Coral 
3 Roote<l viscular 3 Wu<m 
S Un~f!Dwn Subm"!<.fl"nl 

R - RIVERINE 

1 Bedr<>ek 
2 Rut>llle 

3 - UPPER PERENNIAL 4- INTERMITTENT 

$I-lORE BOTIOM 

1 COOI:lle·Gra"f!l 
2 S;ond 
3Mud 
4 Organrc 

1 Bedrock 
2 Aubl>le 

5 -- UNKNOWN PERENNIA L 

fiB ROCK UB UNCQNSOLIOA T£0 'SB -· STAE4MBED AS - AQ UATIC RE O AS ROC t<Y US ~ UNCONSOLIO.O.TED · "EM - FMEAGENT OW- OPEN WATER. 
Unkn&wn 8mwm BOTIOM BOnOM 

1 B" ~rod, 
2 fl.,bb l ~ 

I Cubbk G~;w,. : 

2 s~" d 
3 M.rd 
J Qrp,lfl«' 

1 a .. <lrad 
2 Ru tmre 
3 Cobble G•~ve t 
4 Sand 
5 Mu<l 
6 Organrr 
7 V;Jg etat .. u 

SHORE SHORE 

1 Argal 1 BOOroc~ 
2 Aqua trc M<JSS 2 R.,Cble 
3 Romed Va scul~r 

4 f loaung Vascu:~ r 
5 U,.nuwn S"llml!!r<Jt!nl 
6 Unknow n Sud&ct> 

1 Cooble -Grav"l 
2 San(! 
3 Murl 
4 Or9anrc 
5 Ve getated 

·sniEAMBEO rs h1n•t..O to TIDAL ~fld iNTEAMIITE NT SrJ SS YSTEMS and comp r .sesTh~ onlv CLASS "' t n~ INTEP,JIIn EN T SUBSYSTEM 
· EMERGENf '" l.m,ua to TIDAL dnd LOWER PERENNIAL SUBSYSTEMS 

P - PALUSTRINE 
' 

RB ROCK UB UNC' ONSO LID ATE D o>,B - AOu AT IC BEO US UNCONSOu DA.TEO M l - MOSS EM - · EMERGENT SS - SCRU B-SHRUB FO FORESTED OW -OPENWAffR, 
eO nOM BOTTOM SHO RE UCHEN Unknown 8o11om 

1 B.e<lrc•cc~ 
:• Hcr l>bl" 

1 CobOl>' G''"'"' 
2 S,>l1,t 
J M,r<l 
.>. Clr ;~ ,ln • c 

1 .>. lgal 
2 AQua lrt MOSS 
3 Ro<.lled Vascul"' 
.l. Ftoa t; n·;l Va~;; u lar 

5 ~/ " " ' '""" ' ' Sucm .. rgew 
Q U""''' " " S ur lflu• 

I CoOil le Grav&l 
2 SaM 
3 M.>d 
4 Orga n•.: 
:; v.,g.,ta t ~o 

1 ?ers •sten1 
2 ~onpers•stenl 

1 Brold-Leaved 
o,..,lduoL>S 

2 Ne<o<!le- Leaved 
OetrduoL>S 

3 Elroad. Leaveel 
E~eq;~reen 

4 r.. een:e-Le<Ned 
Evefll"""" 

5 oe,d 
6 D.mduou$ 
1 f •ergreen 

1 Broa<:l-Leayefl 
Decrduous 

2 Needle·Lea•ed 
Oactduous 

3 Bre>ad·Lea'led 
Evergreen 

4 Need te ·Leaved 
e .. ergrl! en 

5 Dead 
6 DI!!Ciduous 
7 Ev"!rgre"!n 

UB ~ - UNCO NSOLIOAlEO AB · - AQUA~( BED 
BOTTOM 

RF - REEF OW - OPENWAJER! AB - AOUATICBEO 
UnJnown 8<>frDm 

AF - REEF 58 - STREAMBEO AS - ~~g~~ US - ~~g~~SOUOATED E.M - EMERGENT SS - SCAUB·SHRUB FO - FORESTED 

I Col>t>le-Gra .. el 
2 Sa"d 
3Mua 
4 Or9an.c 

1 Al~l 2 Mollusc 
3 RootOO Va&eular 3 Worm 
4 Floal>ng Vas.;;u lar 
5 UnJnpwn Submeryem 
5 Unknown Surlac" 

1 Alga l 2 Mol!usc 
3 Rooted Vascu lar 3 Worm 
4 Float in9 Va&eular 
5 Unkn<Jwr> Svbtrntrgt~nf 
6 Unknown Surface 

L - LACUSTRINE 

I Collt>le-Grn·e l 
2 Sand 
3 Moo 
4 Orgamc 

1 Bedrock 
2 Rubbl" 

I Cobble-GraYel 
2 Sand 
3 Mud 
4 Organrc 

I F'erSIStefl! 
2 NonperS•$tent 

1 Sroad-Leavfl<j 
Oe<:iduous 

2 Needte·Leaved 
Deciduous 

3 Broad-Leaved 
Evergreen 

4 Needle-Lea\led 
E~ergreen 

5 Dead 
6 Deciduous 
7 fv~green 

I Broad·Lea~ed 
~;,juous 

2 Needle-Leavefl 
~•duo us 

3 Broad-Lea...ed 
E><ergreen 

4 Needta- L~avttd 
£,..ergre-en 

:. Dead 
6 O~tciduous 
7 f•ergteen 
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RB - ROCK 

BOTIOM 
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OW --OPfN WA TER-· FIB - - ROCK 

UnAt>&w" R11110m BOTTOM 
UB - UNCONSOLIDATED AB - AQUATIC 

BOTIOM BED 
FIS - FIOCK.Y 

SHORE 
U$ - ~~g~~SOUO~TEO · EM- EMERG ENT OW- OPEN WA TFR/ 

Unknow n Bot/am 

l 8ed1oc~ 
2 Rutrbl~ 

A 

' ' 0 

E 

' G 

1 Collt>le·Gra,..el 
2SaM 
3 Mud 
4 Organrc 

l A lga l 
2 Aquar.c Moss 
3 Rootefl Vascu l ~r 

4 Flo.atrng Vasc<Jiar 
5 Unl.nl) ""n $<Jbmerg&nr 
6 Unknown Surface 

1 Bedrock 
2 Aubt>l1> 

l Cobble·Gravel 
2 Sand 
3 Mud 
4 Organtc 

1 Algal 
2 Aquat ic Moss 
3 Rootad Vascul ar 
4 Float rng Vav.:ular 
5 Unknown Svbm..,-genf 
6 Unknown Surfacl!! 

MODIFIERS 

1 BOOrock 
2 Rubble 

I ~!e·G ravel 
2S~M 
3 Mud 
4Q,ganic 
5 Vegetated 

In orcier to more aflequately desc rrbe wer land and deepwater ~ ilb•tats one or more of the wa1er regrme. wate< ctlemrstry. 
sorl "'s.pec•al modrl1ers ma v be applrea at 1ne class or lower leve: rn tt>e noerarcny Tne farmed mod.l rer may also tre appl•ed to the ecolfJ9•cal system 

WATER REGIME WATER CHEMISTRY SOil 

Non T ida l T ida l Coastal Hali n ity In land Salinity pH Modifiers for 
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S3lura/ed SeasorH I a Fr~tst1 
Sem r ~rmanenll¥ Ftooce~ l lntermmenrlv ·T .~es e ....-ate• reg<mes are onl y uS ed .n 
lnter mrtten tlv h posed E•DOscod Permanent hd:>l ly ,,f lu~ nced . t reshwato:.r ~yst ems 

" Un/l.nown 

2 Ncmpe-rsrstent 

SPECIAL MODIFI ERS 

t> Beaw" 
d Parri&fly Dram/fd/DI!Ched 

11 Dikl!!d/ lmpounded 
' Artificial s ... t>str~t• 

' r;,._,.,.,_.., -""~"'""' • Exca~ated 
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SPECIAL NOTE 
This document was prepared pnmarily by stereoscopic 

analysis of hi gh altitude aerial photographs. Wetlands were 
identified on the photographs based on vegetat1on , VISib le 
hydrol ogy, and geography in accordance with Classifica ­
tion of Wetla nds and Deepw ate r Habitats oi the Un ited 
States (FWS / 0 8 5 - 79/31 December 19791. The aer ia l 

photographs typical ly reflect conditions dur ing the spec1fic 
yea r and season when they were taken. In addit1on . there 

IS a margi n o f error 1nheren t 1n t h e use of the aenal 

photographs. Thus. a detailed on the ground and h1stor ica l 
analysis of a single site m a y result in a revis ion of the 

w e tl a nd boundaries establ ished through photographic 

~ ~inr~rpu~_t at ion. In additio n , some small wetlands and those 
obscured b y dense fo rest cOver may nOt be onCl uaeo on thiS ­
document. 

SYM BOLOGY EXAMPLE 

) 

SYSTEM 
SIJBS YSTEM 

_/ __ .....---CLASS 

~2EM2 F 

SUBC LASS WATF.:.R REGIME 

IJPLANO !NON-WE. TLAND ! 

R 2 UBH 
(liNE:AM OU!--'WATER HABITAT ! 

NOTE S TO THE USER 

• Subsystems. Classes, Subcl asses . and Water Reg1mes 
in Italics were developed specif1cally f or NATIONAL 

WETLANDS lNVENTO RY mapping . 

• Some a reas des ignated as R4SB. R4SBW. OR R4SBJ 
(INTERMITTENT STREAMS) may not meet the def in1 -
t 1on of wet land 

• This map uses the class Unconsolidated Shore (US) 

On ea r lier NWI maps t hat class was designated Beach/ 
Bar (BB), or F lat (Fl). Subclasses rema in the same 1n both 

versions . 
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CA STLE HAYNE, N.C. 

U.S. DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

Prepar e d by N a ti o n al W e tlands Inve nto ry 

1 875 Century Blvd . 
Room 240 

Atlanta. GA 30345 

Fed eral. State and loca l regulatory agenc1es With JUrisdic­

t ion over wetlands may define and descr ibe wetlands m a 
diffe rent manner than that use d 1n this inventory_ There IS 

no an empt , in e ither t he design or products of this Inventory. 

to d efi n e the l im i ts of p rop r ietary JUri sdiction of any Federal. 
Stat e or local government o r t o establ ish the geographica l 

scope of the regulatory programs of government ogenc1es 

Persons intending t o e ngage in a c ti v i ties invo lv ing modi · 
fi cation s within o r adjacent to w e tla n d areas s h o uld seek 

t h e advice of appro priat e Fede ral. S t a t e or loca l agencies 

con cern in g s p e cified agency reg u latory program s a nd 

p roprie t ary jurisdict ions tha t m ay affect s u c h act i vities 

AERIAL PHOTOGRAPHY B ase Imagery and l inewo rk prov ide d by the United State s G e ological Survey. 

SYSTEM 

SU8$ YSTEM 

f lASS 

SYSTEM 

SUBSYSTEM 

C-lASS 

SYSTE M 

CLASS 

Subclass 

M - MARINE 

1 - SUBTIDAL 2 - I NTERTIDAL 

AS - ROCK 
BOTTOM 

UB - UNCONSOLIOATEO AB - AQUATIC BED Rf - REEF OW - OPEN WA r£R; AB - AOUAliC SED Rf- REEF RS - ROCI(V SHORE US- UNCONSOUOATEO RB -- ROCK 
BOTIOM UnknownBorrom 

1 Bedroc~ 
2 Rubble 

I Cobt>le-Gravel 
2 Sand 
3M_, 
4 Organic 

1 - TIDAl 

1 Algal 
3 Rooled Vascular 
5 Un/.nown 

Submergenl 

1 Coral 
JWorm 

2- lOWE R PER E NNIAl 

1 Algal 1 Coral 
J Roored Vilscular 3 Worm 
5 Unknow n SubmetgenT 

R - RIVERIN E 

1 Bedrocl< 
2 Rubl>te 

3 - UPPER P E R EN NIAl 4 - INTERMITTE NT 

SHORE BOTTOM 

1 Cobble-Gra~el 
2 Sand 
3Mud 
4 Organrc 

1 Bed<ock 
2 Rubble 

5 - UNKNOWN PERENNIAL 

RB - ROCK UB - UNCONSOLIOATEO ·sa- STREAMBED AS - AQUATIC BEO RS - ROCK 'I US - UNCONSOLIDATED · "EM- EMERGENT OW - OPEN WATER/ 
Unknown Botrom BOTTOM BOTT OM SHORE SHORE 

1 Bedrock 
2 Rubble 

1 Cot>bi!!·Gravel 
2 Sand 

3""" 4 Organ1<: 

1 Sedroct 
2 R<~bble 
3 Cobble-Gr•vel 
4 Sand 
5 M<~d 
6 Organrc 
7 Vegelat@d 

1 Algal 1 Bedrock 
1 Aquatic Mass 2 Rubble 
3 AOO"Ied Vascular 
4 floal ,ng Vascu l ~r 
5 UnJrnown Submergem 
6 UnJrnown Surface 

1 Cobble-Gravel 
2 Sand 

'M"" 4 Org anic 
5 Vegetaled 

"STREAMBED rs hm•led 1o TIDAL and IN1EAMITTENT SUBSYSTEMS. ano:t comp<ises me only CLASS ,, rhe INTEAMirt"ENl SUBSYSTEM 
""EMERGENT rs limil<HI to TIDAL and LOWER PERENNIAL SUBSYSTEMS 

P ~ PALUSTRINE 

2 N(lnpersi~renl 

RB- ROCK 
son oM 

UB- UNCONSOLIOATEO AB- AQUATIC BE D US - UNCONSO LLOATED ML- MOSS- EM - EMERGENT SS- SCRUB-SHRUB FO - FORESTED OW - OPEN WA rtRI 
BOTTOM SHORE LICHEN Un~nown Bottom 

1 Cobble-Grave l 
2 Sand 
3M_, 
4 Organic 

1 Algal 
2 Aqu11t ic Moss 
3 Aomed Vascu lar 
4 Float ing Vascu lar 
5 Unknown 
Sub~rgenr 

6 unAnown Surl11'e 

l Coi>tlle-Gravet 
2 Sand 
3Mud 
4 Organic 
S Vegetaled 

1 Moss 
2 Lichen 

1 Persislenl 
2 Nonuersrstenl 

l Broad-Lea~ed 
OecidliOUS 

2 Needle-Lea~~ 
Deciduous 

3 Broad-Leaved 
Everyreen 

4 Nee<lle-leaved 
Ewergreen 

5 Dead 
6 Deciduous 
7 Evergreen 

1 Broal:!-leaved 
Deciduous 

2 Needl .. -leav<td 
Deciduous 

3 Broad-lea~ed 
Ewer green 

4 Needle-leaved 
Evergreen ,.,.., 

60..~ffJuous 
7 E"vergrun 

Pnmar i ly represe nts upland areas. but may include un­

class1f1ed wet la nds such as man -modified a reas. non photo­
identifiable a reas and/or un1memwnal omiss1ons 
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SCALE 

TYPE. 
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1 - S UBTIDAl 

DAT E ·---~-· ---'-- 1994 
SCALE 

TYPE . 

2 - INTERTIDAL 

UB- .UNCONSOLIDAlED AB -- AQUATIC BED 
BOTIOM 

RF REEF OW -- OPEN WA rov AB -- AQUA TIC BED RF -- REEF SB - STRF.AMBEO RS - ROCKY US- UNCONSOLIDATED . EM- EMERGENT SS.- SCRUB-SHRUB FO- FORESTED 

1 Cobble-Gra~el 
2 Sand 
J Mud 
4 Organrc 

1 Algal 2 Mollusc 
3 Rooled Vas-ctJiar 3 Worm 
4 Floaung Vascu lar 
~ UnJmown Submt':rgenr 
6 Unknown Sutface 

RB - ROCK UB - UNCONSOLIDATED AS AQUA TIC 
BOTTOM BOTTOM !lEO 

1 Bedrock 
2 Rubble 

1 Cobbl~ Grav"l 
2 Sand 
3Mud 
4 Organrc 

-· 

1 Alg~ l 
2 Aquat•c Moss 
3 R<><JI~d lla"-",.IM 
4 Fl<>~long II~SC"ul3r 

5 Unkm•,.,n SutmH!IOI<'nl 
6 UnAmrwn Swl.~c<'. 

Un.tnown BotiOm 

1 Algal 2 Moll1.1,;c 
3 Roored Vascular 3 Worm 
4 Flo-aung Vascu lar 
5 UnAnown Subme<genl 
6 UnAnown Surface 

L - LACUSTRINE 

1 Co-bble-Gravel 
2 Sand 
3 Mu<l 
4 Organr<: 

SHORE SHORE 

1 Bedrock 
2 Rubble 

1 Cobb le-Gravel 
2 Sanoj 
3 Mud 
4 O•ganoe 

1 Persrslem 
2 Nonpersislenl 

1 Broad-Leaved 
O..ciduom; 

2 Needle-Leaved 
Deciduous 

3 Broad-leaved 
Evergreen 

4 Needle-Leaved 
Evergre11n 

5 Dead 
6 Deciduous 
7 Evergteen 

OW • OP£/IJ WATER FIE!- ROCK US - UNCONSOLIDATED AB - AQUATIC RS- ROC'O 
SHORE 

US- UNCONSOLIDATED EM- EMERGENT 
Uni<ruJwn BotTom BOTTOM 

1 Bedrock 
2 Rubble 

BOTTOM BED 

1 Cobble-Gra ~e l 
2 Sand 
3 M"d 
4 Organoc 

1 Algal 
2 AQuaiiC Moss 
3 Ro.:ued Vucular 
4 Floal•ng Vascu lar 
5 Untnown Submergt!nT 
6 Un~nown S"rfiiU.I 

MODIF IERS 

1 Bedrodc 
2 Rubble 

SHORE 

1 Cobble-Gravel 
2 Sand 
3Mud 
4 Organic 
5 Vegel ate<J 

I <"I ord.:r 10 more a<lequarelw Qesc r tbe w~lland ~nd deepwall>r na llllats Ol't' or more ol tl'e wa1er regrm~ . wal er chemlslry. 

2 Nonpersistenl 

S<" f Ill ~o,.c· t a l n•OO•Irers rna•· tr~ aopl re\J al tile ~tass o• lower le~el ,, the nrerarcnv Ine !armed modrl re• may also be ap-phed lome ecologrcal svstern 

1 Broad -lea~@<! 
Dec iduous 

2 Needle-leaved 
Deeiduous 

3 Br<>itd·leav@d 
Evergreen 

4 Nee-dle -Lea11!!d 
Evergr.,en 

5 Dead 
6 Oec:iduuu,; 
7 Evergreen 

OW - OPEN WATER/ 
Unknown Borrom 

WAT E R R E GIM E WATE R CHEMISTRY SOIL SPECIAL MODIFIERS 

Non-Tidal T id al C oa st al H alinity In land S a lini t y pH M odi fie r s for 

A Iernporal' l ~ flood"d H Permarwllt l> Fl('<-xl~d ' -'. rtl l i,"'llli>' fi~Nit>d ., T ~mpQi a r •· - T rdal 
a ll Fresh W ater 

Q 019301C b Bea"e' h Dikedl lm()ounded 1 1-fy <>er~ ai l lll> 7 Hvpe1sa lrn._. 

' Sawraled " lnl,.rmouenlly FloorJt><1 ' Sut>I•O"l ., 
Sea~or- a i - T ·Oa' 2 E <~!lalrr>e 6 EuSIIIrne nM1neral d ParriBIIr OtBined/ Dflched r Anilici a! Subs"tra1e 

c Seascoally Flooded ' Arlli<t"ral l> Flo..'<ii'd M I H ~911IMI' EW<'~t'd · ; S<!m l pet man~~l - T •<ia ; 3 M·•onalr<'e •B·a~•·•~ S M·•osa lo n" 
a Acr<l 

' Farmed s Spoil 
D Sea5ona/ly l ooow W lnl"""' '"""li> • R.,~ula••v ~ i ,>Od<'d ., Permaf'em .T-dal .: Po'~"'" ' ' "" 0 Fr es" 1 C" c ""'"~'-'tra l x Excavate.:. 
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E Se;osonall~ F0oded• ' Salr>ral..-d St>mtp-ernla n ~··~ & Ol rgo:-ra,.~e 
SIITUTate<! Seasonal 0 Fte~-" 
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NORTH CAROLINA USER NOTES 

MARINE SYSTEM 

MlUBL - Ocean; boundaries extend from the outer edges of continental 
shelf shore~ard to the land~ard limit of lo~ tide along beaches and 
the sea~ard limit of ·the estuarine system in coastal inlets. 

MlUB2L - Inlet shoals on the ocean side of an imaginary line connecting 
uplands of adjacent barrier islands, usually across the narro~est 
point of an inlet. 

M2US2P - Unconsolidated shoreline (beach) as determined by land 
difference bet~een lo~ and high tide; M2US2N zone is included here. 

Soecial cases 

M2RS2P - Beach outcroppings of coquina limestone, found at Ft. Fisher, 
Ne~ Hanover County. 

M2RS2Pr - Rip-rap jetties that extend into the ocean and that ~ere 
constructed to stabilize navigation channels through inlets. 

ESTUARINE SYSTEM 

ElUBL - Open ~ater of sounds and bays (i.e. Albemarle Sound) and 
unvegetated pools ~ithin saltmarshes; extends from lee~ard side of 

· barrier islands to shore of mainland and to mouths of rivers and large 
tidal creeks, approximately to ~here ocean-derived salts are less than 
0.5 ppt. For larger coastal rivers such as the Neuse or Pamlico, an 
arbitrary point, where the river narrows to less than a mile in ~idth, 
~as selected as the upstream limit of this wetland type. 

ElUB2L - Inlet shoals on the embayment side of an imaginary line 
connecting uplands of adjacent barrier islands, usually across the 
narro~est point of an inlet. 

E1UB3L - Open water of coastal rivers or streams extending from ElUBL to 
the palustrine system. Adjacent shoreline vegetation is usually 
saltmarsh. 

E2US2M - Shoals occasionally exposed by ~ind tides along eroding 
headlands. 

E2US2N - Sand flats usually der.ived from beach overwash and thus 
located lee~ard of barrier islands; exposed during low tide. 

E2US2P - Sandy overwash islands, spits, and infrequent beaches that abut 
ElUBL. 

E2US3M [E2US3N, E2US3P] - Large expanses of tidal mudflats ~ithin 
saltmarsh. Areas of unconfined dredged material are mapped as E2US3Ps. 

1) 
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E2EM1N - Saltmarsh community dominated by smooth co~dgrass. The. 
boundaries of this wetland type may include areas of open water, tidal 
mudflats and shellfish beds (ElUBL, E2US3N, and E2RF2N, respectively). 

EZEMlP - Saltmarsh dominated by needle rush. In certain broad areas 
subject to inundation by freshwater, as around the eastern and 
southern shores of Dare and Hyde Counties, two distinct marshes are 
visible: the typical needle rush zone and a second marsh of sawgrass, 
giant co~dgrass, cattails and switchgrass. For mapping purposes, the 
marshes are differentiated by water chemistry modifiers; needle rush 
is E2EM1P5 and mixed saltmarsh is E2EM1P6. 

E2SS1P - Mixed shrub and saltmarsh flats that occur along the upper 
limits of E2EM1P on barrier islands, as a transitional zane around 
dredged material islands, along tidal creeks with substantial 
f~eshwater inflow, and on moist to somewhat dry saline soils. Due to 
the,use of winter photograhpy, the deciduous shrubs of this wetland 
type were masked by groundcaver forbs, thus giving the appearance of 
marshlands. 

E2SS3P - Southern waxmyrtle and/or yaupon dominated shrublands in 
interdune swales, on washover flats of barrier islands, and 
infrequently, as transitional areas between estuarine and palustrine 
wetlands. 

E2SS7P - Any combination of Southern waxmyrtle, yaupon, red bay, 
loblolly bay, sweet bay with pine or cedar (less than 20 ft. tall) on 
barrier islands but more commonly as the transitional wetland between 

. estuarine and palustrine areas. Southern red cedar shrublands occur 
on calcareous mud near Mann's Harbor, Dare County; along creeks and 
the upper shores on New River estuary, Onslow County; near the, 
Shallotte River, Brunswick County; and possibly elsewhere. Similar 
vegetation on dredged material 'is mapped as E2SS7P.s. 

Soecial cases 

E1UB3Lx - Atlantic Intracoastal Waterway and other dredged navigation 
channels where the channel alignment obviously did not coincide with 
existing streams. 

E1AB3L - Shoalweed beds found adjacent to Emerald Isle near the western 
end of Bogue Sound. Other areas of seagrass beds exist in New River 
estuary of Onslow County and in Currituck Sound. 

E2RF2P - Shellfish beds visible when the aerial photograph used in 
wetland delineation was taken. ' 

E2F04P - Loblolly pines with needle rush understory, usually located 
within the broader expanses of E2EM1P as near the mouth of Pungo 
River, in eastern Pamlico County and along the lower Pamlico and Neuse 
Rivers. Possible inconsistency in interpretation; may be mapped 
elsewhere as PF04A, PF04B. 

:;_) 
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RIVERINE SYSTEM 

RlUB3V - Broad, sluggish, freshwater stretches of coastal plain rivers 
such as the Scuppernong, Perquimans, Northeast Cape Fear, etc. where 
the' level of water in the channel is affected by wind or lunar tides. 

R2UB3H - Stream channels in the coastal plain upstream from tidal 
effects; velocity is slow, turbidity high, and stream bottoms covered 
by sandy silt or mud. 

R2UBH (R3UBH) - Piedmont and mountain streams where bottom conditions 
are unknown. 

R2UB3H - Typical muddy bottom stream channel in the piedmont; may become 
R3UBH in the western piedmont or where shoals (R3RB1G) are prominent. 

R3UB1H - Common stream type in mountains; occasionally becoming R3RB1H 
in areas of shoals; hornleaf riverweed is commonly associated with 
larger cobbles and boulders; aquatic mosses sometimes abundant. 

R4SBC - Upper reaches of mountain streams. 

Soecial cases 

RlAB3V - Aquatic beds comprised cf water lilies and spadderdock are 
common along large blackwater tributaries and coastal rivers such as 
the Northeast Cape Fear and Black River. 

LACUSTRINE SYSTEM 

LlUBH - Carolina bay lakes larger than 20 acres and other large natural 
lakes such as Great Lake in Croatan National Forest and Sawyer Lake in 
Alligator River National Wildlife Refuge. 

L2AB3H - Thickly vegetated shallow bottom of Lake Mattamuskeet and 
Phelps Lake, perhaps others. Mapped as L2AB3/UB2H and L2AB2/UBH at 
Lake Mattamuskeet and L20WH and L2AB6H at Phelps Lake. 

L2US3Gh - Exposed drawdown zone in certain large impoundments in the 
piedmont and mountains as along the Yadkin River in High Rock Lake and 
the Little Tennessee River in Lake Hiwassee. 

Special cases 

LlUBlHx - Flooded pits larger than 20 acres where limestone, phosphate, 
or other materials have been removed. 

LlUB3Hh - Hydroelectric and water supply impoundments found mostly in 
the piedmont and mountains. 

L2UB3Kx - Phosphate mine slime pond. 
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L2AB3KJh - Wildlife impoundments Yith submerged aquatic plants as in 
Pea Island National Wildlife Refuge. 

L2~S3Khs - Unvegetated, diked disposal areas for dredged material. 

L2EH2K3h - Wildlife impoundments containing spikerush and other 
nonpersistant emergent plants as along the south shore of Lake 
Mattamuskeet and in eastern Pamlico County. 

PALUSTRINE SYSTEM 

PUBH - Natural ponds, smaller than 20 acres, occurring as interdune 
SYales, as karst features (Sunny Point and Boiling Springs Lakes), 
as small Carolina bays, and as other flooded depressions of 
undetermined origin. 

PAB3H - ShalloY ponds colonized by water lilies, spadderdock, water 
shield, various species of pondweeds, or other aquatic plants. 

PEMlA [PEMlC, PEMlP] - Freshwater marshes with varying degrees of 
wetness; occasionally applied to powerline rights-of-way and 
undrained field depressions. PEMlA is frequently applied to areas 
recently cleared for agriculture or silviculture. Dominant plants may . 
include bullrushes, spikerushes, rushes, beakrushes, sedges, panic 
grasses, cattails and arrowheads. 

PEMlB - Marshes or bogg~· areas in peatlands, Carolina bay depressions, 
or rarely, mountain bogs. 

PSSlA [PSSlC] - Cutover timberlands, abandoned bottomlands fields, and 
infrequently, site-prepared silvicultural lands. 

PSS4A [PSS4C] - Pine scrublands of loblolly and/or pond pine, abandoned 
lowland fields where pines have invaded, and occasional wet pine 
plantations. 

PSS7A [PSS7B, PSS7C] - Mixed shrub assemblages of broadleaf evergreens 
and pines, sometimes mixed with cedars, or in the mountains, red 
spruce. 

PSSlB - Non-alluvial scrub-shrub swamps dominated by titi or red 
maple as in Gull Rock Game Lands, Hyde County. 

PSS3B - Gallberry or mixed bay shrub areas in peatlands; shrublands 
regenerating after forest fires. Also very rare montane bogs, covered 
mostly by species of rhododendron. 

PSS4B - Scrub pinelands often over peat, and when mixed Yith or 
dominated by Atlantic white cedar, mapped as PSS4Bg. 

PSSJC - Broad-leaved evergreen scrub-shrub swamps. Dominant shrubs 
include waxmyrtles, sweet bay, red bay and greenbriars; Japanese 
privet is common in some parts on the inner coastal plain. 
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PSS6C - [PSS6F) - Mixed baldcypress-hard~ood shrub, ~illo~, or 
buttonbush swamps. 

PSS2F - Scrub pond cypress or baldcypress, often found as a pond fringe. 

PFOlA - Bottomland forest in the mountains and piedmont ~here the 
streamflow is moderate and alluvium is fairly ~ell-drained; dominant 
trees are river birch, sweetgum, red maple, yello~ poplar, sycamore, 
American elm, sugarberry, bitternut hickory, s~amp chestnut oak and 
box elder. Shingle oak is sometimes common in the mountains. To~ard 
the eastern piedmont and on the d=iest bottomlands of the coastal 
plain, loblolly pine can be a frequent component. This forest type 
also occurs outside of bottomlands in certain parts of the coastal 
plain as in Pamlico, Bertie, and western Hyde Counties. On these 
sites, the soil has high base saturation and is usually silty or 
clayey. 

PF04A (PF04C] - Loblolly pine forests, occasionally mixed ~ith longleaf 
pine and/or pond pine on the coastal plain; shortleaf pine in the 
piedmont; ~hite pine and hemlock in the mountains. 

PFOSA [PFOSB] - Burned-over forest; possible to have salt kill in outer 
coastal plain. 

PFOlB - Infrequently occurring non-alluvial hard~ood s~amps, dominated 
by s~eet gum or red maple and black gum. 

PF04B - Pond pine and sometimes loblolly pine forests on peat soils or 
saturated mineral soils in the coastal plain; red spruce or pitch pine 
in the mountains. Atlantic ~hite cedar forests are mapped PF04Bg. 

PF06B - Non-alluvial s~amps of baldcypress and/or black gum; 
occasionally red maple is present. 

PF07B - Mixed forest of evergreens, usually one or more species of 
pine and loblolly bay, red bay, or s~eet bay; associated ~ith 
peatlands; coastal plain only. 

PFOlC - A forest type of limited occurrance in the western piedmont but 
common east of the U~harries, especially in the Triassic Basin and on 
the western coastal plain. Species are much the same as in PFOlA with 
increased dominance of swamp chestnut oak, overcup oak, black gum, 
Southern red oak, Shumard oak, laurel o~~. willa~ oak, river birch and 
water hickory. 

PF06C - A common inner coastal plain forest type with baldcypress 
invariably present; otherwise, similar to PFOlC. 

PF07C - Dune ridge swales; dominated by bays, live oak, pine or cedar. 
Found in many maritime forest areas. 

PF02F - Pond cypress or baldcypress s~amps; originally reserved for 
baldcypress-tupelo gum swamps. 
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PF06F - Predominantly baldcypress and black gum, or tupelo gum and 
Carolina ash in the wettest sites; frequent along coastal plain rivers 
and large creeks. Blackwater river swamps in SE NC may a~so have 
water elm. 

PFOSG - Forest killed from excessive flooding as in the upper reaches of 
impoundments (human-made or beaver). 

PF06G - Forested ponds or fringes of ponds were some combination or 
single species of the following occur: pond cypress, baldcypress, 
water tupelo, black gum, willow and red maple. 

Soecial cases 

PRBlGx - Quarry pool in an area with active mining. 

PRBlHx - Abandoned quarries that remain permanently flooded. 

PUBlGx or Hx - Gravel pit containing water, usually located in a 
floodplain. 

PUB2Gx or a~ - Sand pit containing water, usually in a floodplain 
or in riverine sand ridges. 

PUB3Gx - Large, shallow roadside borrow pits, often seen along newer 
highways such as interstate highways; sites are mostly fo~er uplands. 

PUBHh - Fa~ or golf course ponds that are irr=gular in outline, 
located near the headwaters of small drainages wher the flow of water 
has been obstructed by human-made dams. The lower case "h" modifier 
is applied to other wetlands that occur upstream from the ponds and 
that have hydrologies affected by impoundment. 

PUBHx - Excavated irrigation ponds, usually rectangular in outline. 

PUB3Kr - Regular-shaped wastewater lagoons, sometimes constructed in 
uplands adjacent to wetlands; with concrete, gravel, or cobble 
substrates, and flooded with wastewater. Lagoons associated with 
farming operations may also be mapped as farm ponds or irrigation 
ponds. 

PEMlKhs - Diked dredged material disposal areas, often colonized by 
common reed or cattails. 

PEMlN - Freshwater or very midly brackish water marshes formerly used 
for wild rice cultivation with little or no evidence of prior 
impoundment; Cape Fear region. 

PEMlSh - Partly impounded marshes formerly used for wild rice 
cultivation; generally restricted to lower Cape Fear region. 

PEM2Kh - Small wildlife impoundments with nonpersistant grasses and 
sedges. 

PSSlGb - Mixed shrub and marsh (PAB3Gb, PEMlGb) areas in beaver ponds. 
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In mappi~g eastern North Carolina, exceptions always arise and many 
different combinations of alphanumerics have been tried. The earlier maps 
contain mixed classes and oixed subclasses. Unfortunately, this practice 
has all but eliminated any reasonable chance at data processing, in that 
the number of permutations is. staggering. 

Although certain mixed categories more accurately depict the actual field 
conditions, for example, P?04/SS3B for pocosin wetlands with a pond pine 
overstory and a gallberry and bay understory, we are refraining from 
execessive use of mixed groups. Current NWI convention guidelines allow 
only these combinations o= their reciprocals: for SS 1/3 and 1/4, for FO, 
1/2, 1/3, 1/4, 2/4, and 6/i. In North Carolina, an SSl/3 is almost 
impossible to find without pines (4), and the F02/4 doesn't exist here. 
Therefore, the likely combinations are SS1/4, SS4/1, F01/2, F02/1 (must be 
verified by field truthing), F01/3, F03/1 (rare or nonexistent), F01/4, 
F04/1, F06/7, and F07/6. 

Early maps also show frequent use of combinations such as EM/SS, FO/SS, 
etc. We have tried to elioinate all of these mixed classes. 

Revised: May, 1988 
NC Department of Natural Resources and Community Development 
Division of Soil and Water Conservation 
P.O. Box 27687 
Raleigh, NC 27611 
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NWI MAPS ARE NOT FOR REGULATORY USE 

THE NATIONAL r.JETLANDS INVENTORY (NIH) IS A PROJECT OF THE U.S. FISH AND WILDLIFE 

SERVICE. THE NiH MAPS DO NOT DEFINE WETLANDS FOR REGULATORY PURPOSES. WETlAND 

BOUNDARIES MAY NOT BE EXACT. 

IF YO.U ARE CONSIDERING LAND USE CHANGES AND YOU ARE NOT SURE WHETHER THE LAND 

CONTAINS REGULATED WETLANDS, YOU CAN OBTAIN A SITE-SPECIFIC WETLANDS 

DETERMINATION FROM A PRIVATE CONSULTING FIRM OR THE APPROPRIATE GOVERNMENT 

AGENCY, SUCH AS : 

U.S. ARMY CORPS OF ENGINEERS 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

NATURAL RESOURCES CONSERVATION SERVICE 
(formerly SOIL CONSERVATION SERVICE) 

g) 
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State of North Carolina 
Department of Environment, 
Health and Natural Resources 
Division of Parks & Recreation 

James B. Hunt .. Jr., Governor 
Jonathan B. Howes, Secretary 
Dr. Philip K. McKnelly, Director 

Mr. Paul F. Moisan 
Project Manager 
Black and Veatch 
400 Northridge Road, Suite 350 
Atlanta, GA 30350 

May 28,1997 

Reference 36 

DEHNR 

SUBJECT: Rare Species, High Quality Natural Communities, Critical Habitats or 
Significant Natural Areas in the Southern Wood Piedmont Project near 
Wilmington, New Hanover and Brunswick Counties, North Carolina 

Dear Mr. Moisan: 

The North Carolina Natural Heritage Program has records of the following rare species, high quality 
natural and priority areas in a four mile radius of the Southern Wood Piedmont Project Site and 
within the Cape Fear River basin up to 15 miles downstream of this facility. This is a rich and 
diverse area with many significant species that depend on an aquatic habitat either for food, nesting, 
or other survival needs. We strongly recommend that you use best management practices to avoid 
negative impact on the area surrounding the project site. Because the immediate area is aquatic __ _ 
(riverine and estuarine), introduction oftoxic pollutants would be detrimental to species on multiple 
levels of the ecosystems for many miles both south and north of the site. 

PRIORITY AREAS: 
Lower Cape Fear River Agnatic Habitat -[Northwest, west, southwest of Wilmington] Brackish 
water, containing numerous rare animals, runs from north of Wilmington south to Smith Island for 
approximately 20-25 miles. Rare animals include the Federally Endangered Shortnose Sturgeon 
(Acipenser brevirostrum) and Manatee (Trichechus manatus) which occasionally occurs, especially 
in summer. Federally Threatened alligators (Alligator mississippiensis) are present mainly in 
tributary streams which feed into this basin. State significantly rare marine and estuarine fishes of 
the river are Freckled Blenny (Hypsoblennius ionthas), Spinycheek Sleeper (Eleotris pisonis), 
Opossum pipefish (Microphis brachyurus), and Marked Goby (Gobionellus stigmaticus). 

Lower Cape Fear River Bird Nesting Islands (Gull-Tern-Skimmer Colony and Wading Birds 
Rookery) -This natural area includes several islands, most of which are dredge spoil islands, in th~ 
lower Cape Fear River west of Carolina and Kure Beaches,. These islands provide nesting for 
colonial water birds. NC Species of Concern, Brown pelicans (Pelecanus occidentalis) nest in large 
numbers, along with several species of terns. Other rare species include state Special Concern Snowy 
Egret (Egretta thula), Little Blue Heron (Egretta Caerulea), Tricolored Heron (Egretta Tricolor), 
Glossy Ibis (P/egadisfalcinellus), and Black Skimmer (Rynchops niger) and state Threatened Gull-

P.O. Box 27687, Raleigh. North Carofina 27611-7687 Telephone 919-733-4181 FAX 919-715-3085 
An Equal Opportunity Affirmative Action Employer 50't recycled/1 0% post-consumer paper 
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Mr. Paul Moisan 
Page2 
May 28, 1997 

billed Tern (Sterna nilotica). 

Brunswick River-Cape Fear River Marshes - [West and northwest of Wilmington] Extensive 
marshes in the area are the largest example in the state of regularly flooded Tidal Freshwater 
Marshes. The marshes are the only places known in North Carolina to have populations of the 
scarce Federal Species of Concern Rare Skipper butterfly (Problema bulenta). They support state 
Candidate plants, Ribbed Bishopweed (Ptilimnium costatum) and Carolina Bishopweed (Ptilimnium 
sp.l) and the significantly rare plant, Spoonflower (Peltandra sagittifolia). The marshes provide 
habitat for one of the largest populations of American alligators (Alligator mississippiensis) of any 
North Carolina river or estuary. Nesting occurs in adjacent wetlands and small tributaries. 

Sturgeon Creek Tidal Wetlands- Contain Tidal freshwater marshes. 

HIGH QUALITY NATURAL COMMUNITIES: 
East shore of Cape Fear River below Wilmington- Brackish Marsh, Small Depression Pocosin, 
Coastal Fringe Evergreen Forest. 
Northern Eagle Island. west of site: Tidal freshwater marsh. 

Other rare species: 
North of Site -

Plants: 
Pondspice (Litsea aestivalis) Federal Species of concern 
Carolina Bishopweed (Ptilimnium Sp 1) State Candidate 
Swamp Lily (Crinum americanum) State Candidate 

Northeast of Site -
Animals: 

Bluefin Killifish (Lucania goodei), State listed Special Concern freshwater fish 

Northwest of Site 
Animals: 

Dukes' Skipper [butterfly] (Euphyes dukesi) significantly rare 
East of Site -

Animals: 

Plants: 

Magnificent Ramshorn [mollusk](Planorbella magnifica) significantly rare 
Greenfield Ramshorn Snail [mollusk] (Heliso'ma eucosmium) significantly rare 
Barrel floater [mollusk] (Anodonta couperiana) State Endangered;historical record 
Least Killifish (Heterandria formosa) State Special Concern 

Venus flytrap (Dionaea muscipula) Federal Species of Concern 
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Southeast of Site 
Animals: 

Red-cockaded Woodpecker (Picoides borealis) Federally Endangered 
Southwest of Site 

Animals: 
Black-necked stilt [bird] (Himantopus mexicanus) State significantly rare 

Plant: 
Feather-bristle beaksedge (Rhynchospora oligantha) State candidate 
Showy Orchid (P/atanthera nivea) State Threatened 

Enclosed is the N.C. County Species List of rare species and natural communities that are known 
to occur in Brunswi~k and New Hanover counties. If suitable habitat for any of these species occurs 
in the project area, then those species may be present there. If it is necessary to be certain that this 
site does not contain rare species, a field survey would need to be conducted. 

\ 

Contact me at the address below or call me at (919) 715-8703, if you have any questions or need 
further information. 

Sincerely, 

Susan Reece Giles 
Information Specialist 
Natural Heritage Program 

/SMRG 

Enclosure 
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NC NATURAL HERITAGE PROGRAM COUNTY SPECIES LIST COVER SHEET 

The county species list from the NC Namral Heritage Program is a listing of the elements (rare species, natural communities, 
geologic fearures, and special animal habitats) known to occur in a county. The information on this printout is compiled from a 
variety of sources, including field surveys, museums and herbaria, literature, and personal communications. The Heritage 
Program's Biological and Conservation Database (BCD) is dynamic, with new records being added and old records being revised 
as new information is received. The BCD was developed and is being maintained using methodology developed by The Nature 
Conservancy. The enclosed list cannot be considered a definitive record of narural heritage clementS, and it should not be 
considered a substitute for field surveys. When this information is used in any document, we request that the printout date be 
given and that the NC Natural Heritage Program be credited. 

This cover sheet explains the four colunms of status codes that are given on the right-hand side of the county list printout. 

STATE PROTECTION 

I CODE STATUS 
E Endangered 

CODE STATUS 
P _ Proposed (E, T, or C) 

T Threatened SR · Significantly Rare 

I 
SC Special Concern 
C Candidate 

EX Extirpated 
WL Watch List 

Plant statuses arc determined by the Plant Conservation Program (NC Department of Agriculture) and the Natural Heritage 

I Program (NC Department of Environmcm, Health, and Natural Resources). E, T, and SC species arc protected by state law 
(Plant Protection and Conservation Act, 1979). C and SR designations indicate rarity and the need for population monitoring and 

·conservation action. WL indicates a species not warranting active monitoring, but believed to of conservation concern. 

I Animal statuses that indicate state protcctio_n (E, T, and SC) arc published in Endangered Wildlife of Nonh Carolina, March 16, 
1992, Nongame and Endangered Wildlife Program {NC Department of Environment, Health, and Natural Resources). SR and 

I 
EX statuses arc Natural Heritage Program designations. SR indicates rmty and the need for population monitoring and 
conservation action. WL indicates a species not warranting active monitoring, but believed to of conservation concern. 

I FEDERAL PROTECTION 
This status is designated by the US Fish and Wtldlifc Service. Federally listed Endangered and Threatened species arc protected 
under the provisions of the Endangered Species Act of 1973, as amended through the 100th Congress. Unless otherwise ~!ed, I definitions arc taken from the Federal Register, Vol. 56, No. 225, November 21, 1991 (50 CFR Part 17). 

CODE STATUS DEFINITION 
E Endangered 

I 
I ~-

T Threatened 

Proposed 
Listed 
Candidate 

A taxon "in danger of extinction throughout all of a significant ponion of its range." 
A taxon "likely to become an endangered species within the foreseeable future throughout all of a 
significant portion of itS range. • 
A taxon proposed for official listing as endangered or threatened. 
A taxon officially listed as endangered or threatened. 
A taxon under consideration for which there is sufficient information to suppon listing. This category 
was formerly designated as a Candidate 1 (C1) species. 

I FSC Federal 
Species of 
Concern 

Formerly defined as a taxon under consideration for which there is insufficient information to suppon 
listing; formerly designated as a Candidate 2 (C2) species. Currently, the US Fish and Wildlife Service 
docs not recognize this designation. I T(S/A) In reference to the American alligator - this species is threatened due to similarity of appearance with 
other rare crocodilians and is listed for trade purposes. The species is no longer biologically endangered 
or threatened and is not subject to Section 7 consultation. 

I Please note that the US FJSh and Wildlife Service no longer recognizes the following categories: 
3A Candidate 3A A taxon formerly under consideration for listing, but for which there is "persuasive evidence of 

I 3B 

I 
I 

3C 

extinction. • 
Candidate 3B A taxon formerly under consideration for listing, but which current taxonomic understanding does not 

suppon as a distinct entity meeting the Endangered Species Act's definition of •species." 
Candidate 3C A taxon formerly under consideration for listing, but which has been "proven to more abundant or 

widespread than previously believed and/or [which is] not subject to any identifiable threat." 



I scmNTIFic AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I DUNE GRASS S3 G3G4 

INTERDUNE POND Sl G2? 

I MARITIME DRY GRASSLAND S2 G3 

I 
MARITIME SHRUB S3 G4 

NONRIVERINE SWAMP FOREST S3 G2G3 

I PEATLAND ATLANTIC WIDTE CEDAR FOREST S2 G2 

PINE SAVANNA S2 G3 

I PINE/SCRUB OAK SANDHll.L S3 G4 

POND PINE WOODLAND S4 G4GS 

I SALT FLAT S4 GS 

I SALTMARSH ss GS 

SALT SHRUB S4 GS 

I SMALL DEPRESSION POCOSIN Sl? G2? 

SMALL DEPRESSION POND S2 G3 

I STREAMHEAD POCOSIN S3 G4 

I 
TIDAL CYPRESS-GUM SWAMP S3 G4 

TIDAL FRESHWATER MARSH S3 G4 

I VERNAL POOL S2 G3 

WET PINE FLATWOODS S3 G3G4 

I XERIC SANDHILL SCRUB S4 GS 

I 
Geologic features 

BARRIER ISLAND-SIMPLE 

CENOZOIC FOSSIL 

I RIDGE & SW ALE 

I 
Special animal habitats 

GULL *TERN*SK.IMMER COLONY 
COLONIAL WATERBIRDS NESTING SITE 

I WADING BIRD ROOKERY 

I 
NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 

I 
Data compiled using BCD software developed by The Nature Conservancy. 



SCIENTIFIC AND 

I COMMON NAME 

MESIC PINE FLATWOODS 

I OXBOW LAKE 

PIEDMONT/COASTAL PLAIN ACIDIC CUFF 

I ·-·----
PINE SAVANNA 

I 
PINE/SCRUB OAK SANDHILL 

POND PINE WOODLAND 

I SALT FLAT 

SALTMARSH 

I SAND AND MUD BAR 

I 
SMALL DEPRESSION POCOSIN 

SMALL DEPRESSION POND . . .. 

I TIDAL CYPRESS-GUM SWAMP 

TIDAL FRESHWATER MARSH 

I VERNAL POOL 

WET PINE FLATWOODS 

I XERIC SANDHILL SCRUB 

I 
Geologic features 

BARRIER ISLAND-COMPLEX 

SINKHOLE 

I SPRING 

I Special animal habitats 
GULL *TERN* SKIMMER COLONY 

COLONIAL WATERBIRDS NESTING SITE 

I OSPREY NESTING AREA 

WADING BIRD ROOKERY 

I 
I 
I 

STATE 
PROT. 

I NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR 
Data compiled usiug BCD software developed by Tbe Nature Coo.servan•.y. 

I 

FED. STATE GLOBAL 
PROT. RANK RANK 

S3 GS 

S3 GS 

S2? G4 

S2 G3 

S3 G4 

S4 G4GS 

S4 GS 

ss GS 

ss GS 

Sl? G2? 

S2 G3 

S3 G4 

S3 G4 

S2 G3 

S3 G3G4 

S4 GS 

FEBRUARY 1997 



I SCIENTIFIC AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I POLYGALA HOOKER! c S2 G3 
HOOKER'S Mll.KWORT 

*POLYGONUM GLAUCUM c Sl G3 

I SEABEACH KNOTWEED 
**PTEROGLOSSASPIS ECRISTATA E FSC Sl G2G3 

SPIKED MEDUSA(= EULOPillA) 

I 
PTILIMNIUM COSTATUM c Sl G3G4 

RIBBED BISHOP-WEED 
PTILIMNIUM SP 1 c Sl G2 

CAROLINA BISHOPWEED 

I RHEXIA CUBENSIS SR Sl G4G5 
WEST INDIES MEADOW-BEAUTY 

RHYNCHOSPORA PLEIANTHA c Sl G3 

I 
COASTALBEAKSEDGE 

RHYNCHOSPORA SCIRPOIDES SR S2 04 
LONG-BEAK BALDSEDGE 

RHYNCHOSPORA TRACY! SR S2 G4 

I TRACY'S BEAKSEDGE 
*SAL VIA AZUREA SR SH G4G5 

AZURE SAGE 

I 
SCLERIA GEORGIANA SR S2 G4 

GEORGIA NUTRUSH 
SCLERIA RETICULARIS SR S2 G4 

NETTED NUTRUSH 

I SIDEROXYLON TENAX c Sl G3? 
TOUGH BUMELIA 

SOLIDAGO TORTIFOLIA SR SH G4G5 

I 
TWISTED-LEAF GOLDENROD 

*SOLIDAGO VERNA E/PT FSC S3 G3 
SPRING-FLOWERING GOLDENROD 

STYLISMA PICKERJNGII V AR PICKERJNGII E FSC S2 G4?T2T 

I PICKERING'S DAWNFLOWER 
**THALICTRUM COOLEY! E LE Sl Gl 

COOLEY'S MEADOWRUE 

I TOFIELDIA GLABRA c FSC S3 G3 
CAROLINA ASPHODEL 

TRICHOSTEMA SP 1 c FSC S2 G2 

I 
DUNEBLUECURLS 

*TRIFOLIUM CAROLINIANUM c SH GS 
CAROLINA CLOVER 

UTRICULARIA OLIV ACEA T S2 G4 

I DWARF BLADDERWORT 
XYRIS FLABELLIFORMIS c Sl G4 

SAVANNA YELLOW-EYED-GRASS 

I Natural communities 
BRACKISH MARSH ss GS 

I COASTAL FRINGE EVERGREEN FOREST Sl G3? 

COASTAL FRINGE SANDHILL Sl G3? 

I CYPRESS SAVANNA Sl G2? 

DRY-MESIC OAK-HICKORY FOREST ss GS 

I 
NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEIL'iR FEBRUARY 1997 

I 
Data compiled using BCD software developed by Tbe Nature Conservancy. 



I scmNTIFic AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I New Hanover 

Vertebrates 

I 
ACIPENSER BREVIROSTRUM E LE Sl G3 

SHORTNOSESTURGEON 
ALLIGATOR MISSISSIPPIENSIS T T(S/A) S3 GS 

I 
AMERICAN ALLIGATOR 

CARETTA CARETTA T LT S2B,S2N G3 
LOGGERHEAD TURTLE 

CHARADRIUS MELODUS T LT S2B,S2N G3 

I PIPING PLOVER 
CHELONIA MYDAS T LT SlB,SZN G3 

GREEN TURTLE 

I 
COLUMBINA PASSERINA SR SHB,SZN GS 

COMMON GROUND-DOVE 
CONDYLURA CRISTATA POP 1 sc S2 G5T2Q 

STAR-NOSED MOLE - EASTERN NC POPULATION 

I COTURNICOPS NOVEBORACENSIS SR S2N G4 
YELLOW RAIL 

CROTALUSADAMANTEUS SR Sl GS 

I 
EASTERN DIAMONDBACK RATTLESNAKE 

EGRETTA CAERULEA sc S3B,S3N GS 
LITTLE BLUE HERON 

EGRETTA THULA sc S3B,S3N GS 

I SNOWY EGRET 
EGRETTA TRICOLOR sc S3B,S3N GS 

TRICOLORED HERON 

I 
ELEOTRIS PISONIS SR S2 GS 

SPINYCHEEK SLEEPER 
EVORTHODUSLYR1CUS SR S2 GU 

LYREGOBY 

I HETERANDRIA FORMOSA sc Sl GS 
LEAST KILLIFISH 

*HETERODON SIM:US SR FSC S3 G4G5 

I SOUTHERN HOGNOSE SNAKE 
HYPSOBLENNIUSIONTHAS SR S2 GU 

FRECKLED BLENNY 

I 
*LANIUS LUDOVICIANUS LUDOVICIANUS sc S3B,S3N GSTS 

LOGGERHEAD SHRIKE 
LUCANIA GOODE! sc Sl GS 

BLUEFIN KILLIFISH 

I MICRURUS FULVIUS SR Sl GS 
EASTERN CORAL SNAKE 

MYOTIS AUSTRORIPARIUS sc FSC S2? G4 

I 
SOUTHEASTERN MYOTIS 

OPHISAURUS MIM:ICUS sc FSC S2 G3 
MIM:IC GLASS LIZARD 

*PASSERINA CIRIS CIRIS SR FSC S3B,SZN GSTU 

I EASTERN PAINTED BUNTING 
PELECANUS OCCIDENTALIS sc S3B,S4N G4 

BROWN PELICAN 

I PICOIDES BOREALIS E LE S2 G3 

RED-COCKADED WOODPECKER 
*PITUOPHIS MELANOLEUCUS MELANOLEUCUS sc FSC S3 G5T4 

I 
NORTHERN PINE SNAKE 

NC NATURAL HERITAGE PROGRAM, NC DIVISION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 

I 
Data compiled wing BCD software developed by The Nature Conservancy. 



I scmNTIFic AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I PLEGADIS FALCINELLUS sc S2B,S1N GS 
GLOSSY IBIS 

RANA CAPITO CAPITO sc FSC S2 G4T3 

I 
CAROLINA GOPHER FROG 

RYNCHOPS NIGER sc '" S3B,S3N GS 
BLACK SKIMMER 

SCIURUS NIGER SR ~b G5 

I EASTERN FOX SQUIRREL 
TADARIDA BRASll..IENSIS sc SUB,S2N G5 

BRAZll..IAN FREE-TAIT..ED BAT 

I TRICHECHUS MANATUS E LE SIN G2? 
MANATEE 

Invertebrates 

I *AMBLYSCIRTES ALTERNATA SR S2? G3G4 
LEAST FLORIDA SKIPPER 

*ANODONTA COUPERIANA E Sl G3G4 

I BARREL FLOATER 
*ATRYTONE AROGOS AROGOS SR FSC Sl G4TlT2 

AROGOS SKIPPER 

I 
*ATRYTONOPSIS LOAMMI SR Sl? G2G4Q 

LOAMMI SKIPPER 
HELISOMA EUCOSMIUM SR Sl Gl? 

GREENFIELD RAMSHORN SNArr.. 

I PAPll..IO CRESPHONTES SR S2? G5 
GIANT SW ALLOWTAll.. 

PHYCIODES PHAON SR S2? G5 

I 
PHAON CRESCENT 

PLANORBELLA MAGNIFICA E FSC Sl Gl 
MAGNIFICENT RAMS-HORN 

PROBLEMA BULENTA SR FSC Sl? G2G3 

I RARE SKIPPER 
*PROBLEMA BYSSUS SR S2? G3G4 

BYSSUS SKIPPER 

I 
PROCAMBARUSPLUMIMANUS SR FSC S2? G2 

CROATAN CRAYFISH 
TRIODOPSIS SOELNERI T FSC S2 G2 

CAPE FEAR THREETOOTH 

I Vascular plants 
* AGALINIS APHYLLA c S2 G3G4 

I SCALE-LEAF GERARDIA 
AGALINIS LINIFOLIA SR S3 G4? 

FLAXLEAF GERARDIA 

I 
AGALINIS VIRGATA SR S2 G3G4 

BRANCHED GERARDIA 
AMARANTHUS PUMll..US T LT S2 G2 

SEABEACH AMARANTH 

I *AMORPHA GEORGIANA V AR CONFUSA T FSC S2 G3T2 
SAVANNA INDIGO-BUSH(= CAROLINA LEAD PLANT) 

ASCLEPIAS PEDICELLATA c S2 G3? 

I 
SAVANNA Mll..KWEED 

ASTRAGALUSMICHAUXII c FSC S3 G3 

SANDHll..LS Mll..KVETCH 

I 
NC NATURAL HERITAGE PROGRA..\f, NC DMSION OF PARKS AND RECREATION, DEHNR FEURUARY 1997 
Data compiled using BCD software developed by The Nature Conservancy. 

I 



I SCIENTIFIC AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I *BACOPA INNOMINATA c SH GS 
A WATER-HYSSOP 

*CAREX DECOMPOSITA SR Sl G4 

I CYPRESS KNEE SEDGE 
CAREX VERRUCOSA SR Sl G3G4 

WARTY SEDGE 

I 
CRINUM AMERICANUM c SH GS 

SWAMP-LILY 
CYPERUS LECONTE! SR Sl G4? 

LECONTE'S FLATSEDGE 

I *CYPERUS TETRAGONUS SR S2 G4? 
FOUR-ANGLED FLATSEDGE 

DIONAEA MUSCIPULA C-SC FSC S3 G3 

I 
VENUS FLYTRAP 

ELEOCHARIS ROBBINSII c S2 G4G5 
ROBBINS'S SPIKERUSH 

ERYTHRINA HERBACEA SR Sl GS 

I CORALBEAN 
EUPATORIUM LEPTOPHYLLUM c Sl G4G5 

LIMESINK DOG-FENNEL 

I GELSEMIUM RANKINII SR S2 GS 
SWAMP JESSAMINE 

*HELENIUM PINNATIFIDUM SR S2 G4 

I 
DISSECTED SNEEZEWEED 

HELIANTHEMUM GEORGIANUM c Sl G4 
GEORGIA SUNROSE 

*HIBISCUS ACULEATUS c Sl G4G5 

I COMFORTROOT 
**HYPERICUM ADPRESSUM c FSC SH G2G3 

BOG ST. JOHN'S-WORT 

I 
LACHNOCAULONBEYRICHIANUM SR S2S3 G2G3 

SOUTHERNBOGBUTTON 
LILAEOPSIS CAROLINENSIS T S3 G3 

CAROLINA GRASSWORT 

I LITSEA AESTN ALIS c FSC S2 G3 
PONDSPICE 

LOPHIOLA AUREA E Sl G4 

I 
GOLDEN CREST 

LUDWIGIA ALATA SR S2 G3G4 
WINGED SEEDBOX 

*LUDWIGIA LANCEOLATA c Sl G3 

I LANCELEAFSEEDBOX 
LUDWIGIA LINIFOLIA SR S2 G4 

FLAXLEAF SEEDBOX 

I LUDWIGIA SUFFRUTICOSA SR S2 GS 
SHRUBBY SEEDBOX 

LYSIMACHIA ASPERULIFOLIA E E S3 G3 

I 
ROUGH-LEAF LOOSESTRIFE 

PANICUM TENERUM SR S2 G4 

SOUTHEASTERN PANIC GRASS 
PELTANDRA SAGITTIFOLIA SR S2 G3G4 

I SPOONFLOWER 
PLATANTHERA NNEA T Sl GS 

SNOWY ORCHID 

I 
NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 

I 
Data compiled using BCD software developed by The Nature Conservancy. 



scmNTIFic AND STATE FED. STATE GLOBAL 

I COMMON NAME PROT. PROT. RANK RANK 

Brunswick 

I Vertebrates 
ACIPENSER BREVIROSTRUM E LE Sl G3 

I 
SHORTNOSESTURGEON 

AIMOP.Hll..A AESTIV AUS - ··- ·- -·-··· ·---- - .. -- . -- sc .... FSC S3B,S2N ··-G3 
BACHMAN'S SPARROW 

AlliGATOR MISSISSIPPIENSIS T T(S/A) 53 GS 

I AMERICAN ALLIGATOR 
AMMODRAMUS HENSLOWII SR FSC S2B,SlN G3G4 

HENSLOW'S SPARROW 

I 
ANHINGA ANHINGA SR S2B,SZN GS 

ANHINGA 
CARETTA CARETTA T LT S2B,S2N G3 

LOGGERHEAD TURTLE 

I CHARADRIUS MELODUS T LT S2B,S2N G3 
PIPING PLOVER 

CHELONIA MYDAS T LT SlB,SZN G3 

I 
GREEN TURTLE 

COLUMBINA PASSERINA SR SHB,SZN GS 
COMMON GROUND-DOVE 

. CONDYLURA CRISTATA POP 1 sc S2 GST2Q 

I STAR-NOSED MOLE -EASTERN NC POPULATION 
CROTALUSAD~TEUS SR Sl GS 

EASTERN DIAMONDBACK RATTLESNAKE 

I DEruMOCHELYSCORlACEA E LE SZN G3 
LEATHERBACK TURTLE 

EGRETTA CAERULEA sc S3B,S3N GS 

I 
UTILE BLUE HERON 

EGRETTA THULA sc S3B,S3N .GS 
SNOWY EGRET 

EGRETTA TRICOLOR sc S3B,S3N GS 

I TRICOLORED HERON 
ELASSOMA BOEHLKE! T FSC SlS2 G2 

CAROLINA PYGMY SUNFISH 

I 
ELEOTRIS PISONIS SR S2 GS 

SPINYCHEEKSLEEPER 
FALCO PEREGRINUS E LE S1B,S2N G4 

PEREGRINE FALCON 

I FEUSCONCOLORCOUGUAR E LE SH GSTH 
EASTERN COUGAR 

GOBIONELLUS STIGMATICUS SR S2 G? 

I 
MARKEDGOBY 

HALIAEETUSLEUCOCEPHALUS E LT SlB,S2N G4 
BALD EAGLE 

*HETERODON SIMUS SR FSC S3 G4GS 

I SOUTHERN HOGNOSE SNAKE 
HIMANTOPUS MEXICANUS SR S2B GS 

BLACK-NECKED STILT 

I HYPSOBLENNmUSIONTHAS SR S2 GU 

FRECKLED BLENNY 
LANIUS LUDOVICIANUS LUDOVICIANUS sc S3B,S3N GSTS 

I 
LOGGERHEAD SHRIKE 

LEPIDOCHEL YS KEMP II E LE SAB,SZN Gl 

ATLANTIC RIDLEY (TURTLE) 

I NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 
Data compiled using BCD software developed by The Nature Conservancy. 

I 



I 
SCIENTIFIC AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

N.UCROPHJSBRAC~US SR Sl GS 

I OPOSSUM PIPEFISH 
N.UCRURUS FULVIUS SR Sl GS 

EASTERN CORAL SNAKE 

I 
MYCTERIA AMERICANA E LE SlN G4 

WOODSTORK . . --···- ·--- .. ·- ·--·--··-. ·-· - ... - - -
NEOTOMA FLORIDAN A FLORID ANA T • Sl GSTS 

EASTERN WOODRAT 

I NOTURUS SP2 sc S2 G2 
BROADTAIL MADTOM 

OPHJSAURUS MIMICUS sc FSC S2 G3 

I 
MIMIC GLASS LIZARD 

*PASSERINA CIRIS CIRIS SR FSC S3B,SZN GSTU 
EASTERN PAINTED BUNTING 

PELECANUS OCCIDENTALIS sc S3B,S4N G4 

I BROWN PEUCAN 
PICOIDES BOREALIS E LE S2 G3 

RED-COCKADED WOODPECKER 

I *PITUOPHIS MELANOLEUCUS MELANOLEUCUS sc FSC S3 GST4 
NORTHERN PINE SNAKE 
PLEGAD~FALC~US sc S2B,S1N G5 

I 
GLOSSYffiiS 

PORPHYRULA MARTINICA SR SHB GS 
PURPLE GALLINULE 

RANA CAPITO CAPITO sc FSC S2 G4T3 

I CAROLINA GOPHER FROG 
RYNCHOPS NIGER sc S3B,S3N GS 

BLACK SKIMMER 

I 
STERNA NILOTICA T S3B,SZN GS 

GULL-BILLED TERN 
TRICHECHUS MANATUS E LE· SlN G2? 

MANATEE 

I URSUS AMERICANUS SR S3 GS 
BLACK BEAR 

I 
Invertebrates 

AGROTIS BUCHHOLZ! SR FSC S2S3 G2G3 
BUCHHOLZ'S DART MOTII 

AMBLYSCIRTES ALTERNATA SR S2? G3G4 

I LEAST FLORIDA SKIPPER 
*AMBLYSCIRTES REVERSA SR S3? G4 

REVERSED ROADSIDE SKIPPER 

I **ATRYTONE AROGOS AROGOS SR FSC Sl G4TlTI 
AROGOS SKIPPER 

*ATRYTONOPSIS LOAMMI SR Sl? G2G4Q 

I 
LOAMMI SKIPPER 

CALEPHEUS VIRGINIENSIS SR S3? G4 
LITTLE METALMARK 

ELLIPTIC FOLLICULATA sc S2 G3 

I POD LANCE 
ELLIPTIC WACCAMA WEN SIS T FSC Sl GlG2Q 

WACCAMAW SPIKE 

I 
I NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEIINR FEDRUARY 1997 

Data compiled using BCD software developed by The Nature Conservancy. 
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I 
scmNTIFic AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

*ERYNNIS MARTIALIS SR 53? G4 

I MOTTLED DUSKY WING 
EUAGROTIS LUBRICANS . SR 53? G4 

SLIPPERY DART MOTII 
*EUPHYES BIMACULA SR 52? G4 

I TWO-sPOTTED SKIPPER - - -- - .. -·- .. --·- - --- ··-· -- --- --· ...... 
EUPHYES DUKES! SR 52? G3 

DUKES' SKIPPER 

I *FIXSENIA FAVONIUS FAVONIUS SR S2S3 G4T4 
SOUTHERN HAIRSTREA.K 

HELISOMA EUCOSMIUM SR Sl Gl'? 

I 
GREENFIELD RAMSHORN SNAIL 

*HESPERIA ATTALUS SLOSSONAE SR S2S3 G4T3 
DOTTED SKIPPER 

IN CIS ALIA IRUS SR S3'? G4 

I FROSTED ELFIN 
UGUMIA NASUTA sc S2 G4 

EASTERN PONDMUSSEL 

I 
METARRANTIITS LATERITIARIA (OF GUENEE) SR S1S3 G3G4 

AN INCHWORM MOTII 
MITOURA HESSEL! SR 52? G3G4 

HESSEL'S HAIRSTREAK 

I PAPILIO CRESPHONTES SR 52? GS 
GIANT SWALLOWTAIL 

*PHYCIODES PHAON SR 52? G5 

I PHAON CRESCENT 
PLANORBELLA MAGNIFICA E FSC Sl Gl 

MAGNIFICENT RAMS-HORN 

I 
PROBLEMA BULENTA SR FSC Sl? G2G3 

RARE SKIPPER 
PROBLEMA BYSSUS SR 52? G3G4 

BYSSUS SKIPPER 

I SATYRIUM KING! SR S2S3 G3G4 
KING'S HAIRSTREAK 

SPARTINIPHAGA CARTERAE SR FSC 5253 G2G3 

I 
CARTER'S SPARTINIPHAGA 

TRIODOPSIS SOELNERI T FSC 52 G2 
CAPE FEAR TIIREETOOTII 

VILLOSA DELUMBIS SR S3? G3G4 

I EASTERN CREEKSHELL 

Vascular plants 

I AGALINIS APHYLLA c 52 G3G4 
SCALE-LEAF GERARDIA 

AGALINIS LINIFOLIA SR 53 G4? 

I 
FLAXLEAF GERARDIA 

AGALINIS VIRGATA SR S2 G3G4 
BRANCHED GERARDIA 

ALLIUM SF 1 c Sl Gl 

I SAVANNA ONION 
AMARANTHUS PUMILUS T LT 52 G2 

SEABEACH AMARANTII 

I 
AMORPHA GEORGIANA V AR CONFUSA T FSC S2 G3T2 

SAVANNA INDIGO-BUSH(= CAROUNA LEADPLAN1j 

I NC NATURAL HERITAGE PROGRAM, NC DMSlON OF PARKS AND RECREATlON, DEHNR FEBRUARY 1997 

Data compiled wing BCD software developed by The Nature Conservancy. 

I 



I 
SCIENTIFIC AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

ANDROPOGON MOHRll c Sl G4? 

I BOG BLUESTEM 
ARNOGLOSSUM OVATUM. SR Sl G4G5 

SAVANNA INDIAN-PLANTAIN 

I 
ASCLEPIAS PEDICELLATA c S2 G3? 

SAVANNA MILKWEED -· ---· -- -- ··--·- - . -- -· ---·- - .... ·- . ··----
BACCHARIS GLOMERULIFLORA c Sl G4 

Sll.VERLING 

I BALDUINA ATROPURPUREA c FSC SH G2G3 
HONEYCOMB HEAD 

BULBOSTYUS W AREI c SH G3G4 

I 
WARE'S HAIRSEDGE 

*CALAMINTHA GEORGIANA SR Sl GS 
GEORGIA CALAMINT 

CAREX DECOMPOSITA SR Sl G4 

I CYPRESS KNEE SEDGE 
CAREX VERRUCOSA SR Sl G3G4 

WARTYSEDOE 

I 
*CYPERUSDENTATUS c SH G4 

TOOTHED FLATSEDGE 
CYPERUS LECONTE! SR Sl G4? 

I 
LECONTE'S FLATSEDGE 

CYPERUS TETRAGONUS SR S2 04? 
FOUR-ANGLED FLATSEDGE 

DICHANTHELIUM NEURANTHUM c Sl GS? 

I NERVE-FLOWERED WITCH GRASS 
DIONAEA MUSCIPULA C-SC FSC S3 G3 

VENUS FLYTRAP 

I 
DROSERA Fll.IFORMIS SR Sl GS 

THREADLEAF SUNDEW 
ECHINODORUSPARVULUS c FSC Sl G3 

DWARF BURHEAD 

I ELEOCHARISELONGATA c Sl GS? 
FLORIDA SPIKERUSH · 

ELEOCHARIS ROBBINSII c S2 G4G5 

I 
ROBBINS'S SPIKERUSH 

ELEOCHARIS ROSTELLATA SR S2 GS 
BEAKED SPIKERUSH 

ERIOCAULON AQUATICUM SR 52 05 

I SEVEN-ANGLED PIPEWORT 
ERYTHRINA HERBACEA SR Sl GS 

CORALBEAN 

I EUPATORIUM LEPTOPHYLLUM c Sl G4G5 
LIMESINK DOG-FENNEL 

FIMBRISTYUS PERPUSll.LA T FSC Sl G2G3 

I 
HARPER'S FIMBRY 

GALACTIA MOWS c 52 G4G5 
SOFT MILK-PEA 

GELSEMIUM RANKINII SR 52 GS 

I SWAMP JESSAMINE 
HELENIUM BREVIFOLIUM C/PE Sl G3G4 

LITTLELEAF SNEEZEWEED 

I 
HELENIUM PINNATIFIDUM SR 52 G4 

DISSECTED SNEEZEWEED 
HELENIUM VERNALE SR Sl G4? 

I NC NATIJRAL HERITAGE PROGRAM, NC DIVISION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 
Data compiled using BCD software developed by The Nature Conservancy. 

I 
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SCIENTIFIC AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

SPRING SNEEZEWEED 

I HEI.IANTHEMUM CORYMBOSUM SR Sl G4GS 
PINEBARREN SUNROSE. 

HELIANTHEMUM GEORGIANUM c Sl G4 

I 
GEORGIA SUNROSE 

HYPERICUM NITIDUM .. ··--·-· -----· . ··----·---·- -··-· SR Sl G4 
CAROLINA ST. JOHN'S-WORT 

ILEX AMELANC.HIER SR 53 G4 

I SARVIS HOLLY 
IPOMOEA IMPERATI SR Sl GS 

BEACH MORNING-GLORY 

I 
LACHNOCAULON BEYRICHIANUM SR S2S3 G2G3 

SOUTHERNBOGBUTTON 
LECHEA TORREY! c Sl G4G5 

TORREY'S PINWEED 

I LEPTOCHLOA FASCICULARIS V AR MARITIMA SR Sl GST3 
LONG-AWNED SPANGLETOP 

LILAEOPSIS CAROLINENSIS T S3 G3 

I CAROLINA GRASSWORT 
LINUM FLORID ANUM V AR CHRYSOCARPUM SR Sl G4T3? 

YELLOW-FRUITED FLAX 
UTSEA AESTIV ALIS c FSC 52 G3 

I PONDSPICE 
LOPHIOLA AUREA E Sl G4 

GOLDEN CREST 

I LUDWIGIA ALATA SR S2 G3G4 
WINGEDSEEDBOX 

LUDWIGIA LANCEOLATA c Sl G3 

I 
LANCELEAF SEEDBOX 

LUDWIGIA LINIFOLIA SR S2 .Q4 
FLAXLEAF SEEDBOX 

LUDWIGIASUFFRtniTCOSA SR S2 GS 

I SHRUBBY SEEDBOX 
LYSIMACHIA ASPERULIFOLIA E LE S3 G3 

ROUGH-LEAF LOOSESTRIFE 

I 
MACBRIDEA CAROLINIAN A c FSC S2 G2G3 

CAROLINA BOGMINT 
MALAXIS SPICATA SR Sl G4? 

FLORIDA ADDER'S MOUTH 

I MUHLENBERGIA TORREYANA E Sl G3 
PINEBARREN SMOKEGRASS 

MYRIOPHYLLUM LAXUM T FSC Sl G3 

I LOOSE WATERMILFOIL 
OLDENLANDIA BOSCII SR Sl GS 

BOSC'S BLUET 

I 
PANICUM TENERUM SR S2 G4 

SOUTHEASTERN PANIC GRASS 
PARNASSIA CAROLINIANA E FSC S2 G3 

CAROLINA GRASS-OF-PARNASSUS 

I PARNASSIA GRANDIFOLIA CIPT Sl G3G4 

LARGE-LEAVED GRASS-OF-PARNASSUS 
PASPALUM DISSECTUM SR Sl G4? 

I 
MUDBANK CROWN GRASS 

PELTANDRA SAGITTIFOLIA SR S2 G3G4 

SPOONFLOWER 

I NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS A."'D RECREATION, DEHNR FEBRUARY 1997 
Data compiled wing BCD software developed by The Nature Comervancy. 

I 



SCIENTIFIC AND STATE FED. STATE GLOBAL 

I COMMON NAME PROT. PROT. RANK RANK 

Nonvascular plants 

I 
*CAMPYLOPUS CAROLINAE c F5C 51 Gl 

5AV ANNA CAMPYLOPUS 
CHEll.OLEJEUNEA RIGIDULA SR S2 GS 

I 
A LIVERWORT 

LEJEUNEA BERMUDIAN A . - ... - - -- ~- --- SR -------·-· SH ·---- G3G4 
A LIVERWORT 

PLAGIOCHILA LUDOVICIANA SR Sl GS 

I A LIVERWORT 
SPHAGNUM FITZGERALDII SR S2S3 G2G3 

FITZGERALD'S PEATMOSS 

I 
SYRRHOPODON INCOMPLETUS c Sl GS 

CUBAN SCm.IESSMUND 
TELOSCffiSTES FLA VICANS SR Sl G3G4 

SUNRISE UCHEN 

I Natural communities 
BAY FOREST 53? G3G4? 

I BRACKISH MARSH ss GS 

COASTAL FRINGE EVERGREEN FOREST Sl G3? 

·I COASTAL FRINGE SANDHn.L Sl G3? 

I COASTAL PLAIN BOTTOMLAND HARDWOODS (BLACKW ATE- S3 GSTS 

COASTAL PLAIN LEVEE FOREST (BROWNW ATER Stf.CJTYP - S4 GSTS 

I COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT S4 GS 

COASTAL PLAIN SMALL STREAM SWAMP (BLACKWATER ss GS 

I CYPRESS SAVANNA Sl G2? 

I 
CYPRESS-GUM SWAMP (BLACKWATER SUBTYPE) ss GSTS 

I 

DRY-MESIC OAK-ffiCKORY FOREST ss GS 

I DUNEGRA5S 53 G3G4 

ffiGHPOCOSIN S4 G4 

I INTERDUNE POND Sl G2? 

LOW POCOSIN S3 G3 

I MARITIME EVERGREEN FOREST Sl G2G3 

I MARITIME SHRUB 53 G4 

52? G3? MARITWE WET GRASSLAND 

I MESIC MIXED HARDWOOD FOREST (COASTAL PLAIN SUBTYPE) S4 GSTS 

I NC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR FEBRUARY 1997 
Data compiled using BCD softmlre developed by The Nature Conservancy. 

I 



I 
SCIENTIFIC AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

PITYOPSIS GRAMINIFOLIA V AR GRAMINIFOLIA SR Sl? G5T4. 

I ASll.KGRASS 
PLANTAGO SPARSIFLORA E FSC Sl G2 

PINELAND PLANTAIN 

I 
PLATANTHERA INTEGRA T Sl G4 

YELLOW FRINGELESS ORCHID ~· ·- -------- ···--·- - . . - - -- --·- -- .. -· 
PLATANTHERA NIVEA T Sl GS 

SNOWY ORCHID 

I POLYGALA HOOKER! c S2 G3 
HOOKER'S MILKWORT 

POLYGONUM GLAUCUM c Sl G3 

I 
SEABEACH KNOTWEED 

POLYGONUM HIRSUTUM SR Sl G4G5 
HAIRY SMARTWEED 

I 
PONTHIEV A RACEMOSA SR S2 G4G5 

SHADOW-WITCH 
PTll.IMNIUM SP 1 c Sl G2 

CAROLINA BISHOPWEED 

I RHEXIA ARISTOSA T FSC 53 G3 
AWNED MEADOW-BEAUTY 

RHEXIA CUBENSIS SR Sl G4G5 

I 
WEST INDIES MEADOW-BEAUTY 

RHYNCHOSPORA ALBA c S2 GS 
NORTHERN WHITE BEAKSEDGE 

RHYNCHOSPORA BREVISETA c Sl G3G4 

I SHORT-BRISTLED BEAKSEDGE 
RHYNCHOSPORA DECURRENS c FSC Sl G3G4 

SWAMP FOREST BEAKSEDGE 

I 
RHYNCHOSPORA DIVERGENS SR Sl G4 

WHITE-SEEDED BEAKSEDGE 
RHYNCHOSPORA GLOBULARIS V AR PINETORUM SR Sl G5T3? 

SMALL'S BEAKSEDGE 

I RHYNCHOSPORA HARPER! c Sl G3 
HARPER'S BEAKSEDGE 

RHYNCHOSPORA ODORATA SR Sl G4 

I FRAGRANTBEAKSEDGE 
RHYNCHOSPORA OLIGANTHA c S2S3 G4 

FEATHER-BRISTLE BEAKSEDGE 

I 
RHYNCHOSPORA PLEIANTHA c Sl G3 

COASTAL BEAKSEDGE 
RHYNCHOSPORA SCIRPOIDES SR S2 G4 

LONG-BEAK BALDSEDGE 

I RHYNCHOSPORA THORNE! C/PE FSC Sl Gl 
THORNE'S BEAKSEDGE 

RHYNCHOSPORA TRACY! SR S2 G4 

I 
TRACY'S BEAKSEDGE 

SABAL PALMETTO SR Sl GS 
CABBAGE PALM 

SABATIA KENNEDY ANA T-SC Sl G3 

I PLYMOUTH GENTIAN 
SAGITTARIA ISOETIFORMIS SR Sl G3G4 
QU~LWORTARROWHEAD I SARRACENIA MINOR SR S2 G4G5 
HOODED PITCHER PLANT 

SCHOENOPLECTUSETUBERCULATUS SR S3 G3G4 

I NC NATURAL HERITAGE PROGRA.\1, NC DMSION OF PARKS AND RECREATION, DEHl~R FEBRUARY 1997 
Data compiled using BCD sortware developed by The Nature Conservancy. 

I 



I 
SCIENTIFIC AND STATE FED. STATE GLOBAL 

COMMON NAME PROT. PROT. RANK RANK 

CANBY'S BULRUSH 

I SCIRPUS LINEATUS c S2 G4 
DROOPING BULRUSH 

SCLERIA BALDWINII c Sl G4 

I 
BALDWIN'S NUTRUSH 

SCLERIA GEORGIANA . ------ .SR .... sz ----·G4 
GEORGIA NUTRUSH 

SCLERIA RETICULARIS SR S2 G4 

I NETIED NUTRUSH 
*SCLERIA VERTICILLATA c Sl GS 

SAVANNA NUTRUSH 

I 
SE~PEC~ATA c SH G4GS 

STICKY AFZELIA 
SIDEROXYLON TENAX c Sl G3? 

TOUGH BUMELIA 

I SOLIDAGO GRACILLIMA SR SlS2 G4? 
GRACEFUL GOLDENROD 

SOLIDAGO PULCHRA E FSC 53 G3 

I CAROLINA GOLDENROD 
*SOLIDAGO TORTIFOLIA SR SH G4GS 

TWISTED-LEAF GOLDENROD 

I 
SOLIDAGO VERNA E/PT FSC S3 G3 

SPRING-FLOWERING GOLDENROD 
SPIRANTHES LACINIATA c Sl G4GS 

LACE-LIP LADIES'-TRESSES 

I SPIRANTHES LONGll.ABRIS c Sl G3 
GIANT SPIRAL ORCHID 

SPOROBOLUS TERETIFOLIUS SENSU STRICTO T FSC Sl GlG2 

I 
WIRELEAF DROPSEED 

SPOROBOLUSVIRGllUCUS SR Sl GS 
SALTMARSH DROPSEED 

STYLISMA AQUATICA SR Sl G4 

I WATER DAWNFLOWER 
THALICTRUM COOLEY! E LE Sl 01 

COOLEY'S MEADOWRUE 

I TOFIELDIA GLABRA c FSC S3 03 
CAROLINA ASPHODEL 

TRICHOSTEMA SP 1 c FSC S2 02 

I 
DUNEBLUECURLS 

TRIDENSCAROLnuANUS c S3 03? 
CAROLINA TRIODIA 

UTRICULARIA OLIV ACEA T S2 04 

I DWARF BLADDERWORT 
VACCINIUM MACROCARPON c 52 G4 

CRANBERRY 

I 
XYRIS BREVIFOLIA SR S2 G4GS 

SHORTLEAF YELLOW-EYED-GRASS 
XYRIS ELLIOTTII SR Sl G4 

ELLIOTT'S YELLOW-EYED-GRASS 

I XYRIS FLABELLIFORMIS c Sl G4 
SAVANNA YELLOW-EYED-GRASS 

YUCCA GLORIOSA SR S2? G4? 

I 
MOUNDLILY YUCCA 

ZEPHYRANTHES SP 1 c S2? G2? 

CAROLINA ATAMASCO LILY 

I :'iC NATURAL HERITAGE PROGRAM, NC DMSION OF PARKS AND RECREATION, DEHNR FEBRUARY tm 
Data compiled wing BCD software developed by The Nature Conservancy. 

I 
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BLACK & VEATCH Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Old ATC Refinery 

. ~ . ' 

Potential locations of American alligators 
on the Cape Fear River 

To: Randy Wilson 

Reference 37 

BVWS Project 52013.310 
BVWS File SA 

May 5, 1995 
1:00pm 

Company: North Carolina Department of Fish and Game 
Division of Wildlife and Endangered Species 

Phone No.: (910) 733-7291 

Recorded by: Kern Reliford 

Randy Wilson stated that sightings of American alligators have occurred 
on the east side of the Cape Fear River near Alligator Creek; the east 
bank as well as the west bank of the Cape Fear River are known habitats 
for the American alligator. 





\ 

1.· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ENDANGERED AND THREA TE!'t'ED SPECIES 

OF THE 

SOUTHEASTERN lJNITED STATES 

(THE RED BOOK) 

Introduction Section. Volume 1 

Prepared by: 

U.S. Fish and Wildlife Service 
Southeast Region 
Atlanta, Georgia 

January 1992 

Availability Unlimited 
For Sale by Superintendent of Documents 

Post Office Box 371954 
Pittsburgh, PA 15250-7954 

Stock Order Number: 924-003-00000-6 
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6/30/93 

Federally Listed Species by State 

NORTH CAROLINA 

{E • Endangered; T • Threatened; CH • Critical Habitat determined 

Mammals 

Bat, gray (Myotis grisescens) - E 
Bat, Indiana (Myotis sodalis) - E 
Bat, Virginia big-eared 

{Plecotus townsendii virqinianus) - E 
Cougar, eastern (Felis concolor couguar) - E 
Manatee, West Indian (Trichechus manatus) - E 
Shrew, Dismal Swamp southeastern 

(Sorex longirostris fisheri) - T 

Squirrel, Carolina northern flying 
(Glaucomvs sabrinus coloratus) - E 

Whale, finback (Balaenoptera physalus) - E 
Whale, humpback (Megaptera novaeanqliae) - E 
Whale, right (Balaena glacialis) - E 
Whale, sei (Balaenoptera borealis) - E 
Whale, sperm (Physeter catodon) - E 
Wolf, red (Canis rufus) - E 

Birds 

Eagle, bald {Haliaeetus leucocephalus) - E 
Falcon, American peregrine 

(Falco oereqrinus anatum) - E 
Falcon, Arctic peregrine 

{Falco oereqrinus tundrius) - T 
Plover, piping {Charadrius melodus) - T 
Stork, wood (Mycteria americana) - E 
Tern roseate (Sterna dougallii dougallii) - E 
Warbler, Bachman's (Vermivora bachmanii) - E 
Warbler, Kirtland's (Oendroica 

kirtlandi i) - E 

Woodpecker, ivory-billed 
(Campephilus principalis) - E 

Woodpecker, red-cockaded 
(Picoides [•Dendrocopos] borealii) - E 

General Distribution 

Extreme Southwest 
West 

Avery. County 
EnUre State 
Coastal waters 

Dismal Swamp; Camden, 
Gates, Pasquotank, and 
Perquimans Counties 

Western mountains 
(Yancy, Buncombe, 
Haywood, Swain, and 
Mitchell Counties) 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 
Dare, Tyrrell Counties 

·(Alligator River National 
Wildlife Refuge), Great 
Smoky Mountains National 
Park 

Entire State 

Western mountains 

Entire State 
Coast 
Coast 
Coast 
East 

Northwest, Central, 
Southeast 

Southeast 

East 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 

NORTH CAROLINA (Cont'd) 

Reptiles 

Alligator, American 
(Alligator mississippiensis) - T (S/A)* 

Turtle, Kemp's (Atlantic) ridley 
(Lepidochelys kempii) - E 

Turtle, green (Chelonia mydas) - T 
Turtle, hawksbill (Eretmochelys imbricata) 
Turtle, leatherback (Dermochelys coriacea) 
Turtle, loggerhead (Caretta caretta) - T 

Fishes 

Chub, spotfin (Hybopsis monacha) - T,CH 

Shiner, Cape Fear 
(Notropis mekistocholas) - E,CH 

Silverside, Waccamaw (Menidia extensa) - T 

Sturgeon, shortnose (Acipenser 
brevirostrum) - E 

Mollusks 

Mussel, Carolina heelsplitter 
(lasmigona decorata) - E 

Mussel, dwarf wedge 
{Alasmidonta heterodon) - E 

Mussel, Tar River spiny 
(Elliotio [Canthyria] steinstansana) - E 

State lists 6/30/93 

General Distribution 

Coastal plain 

Coastal waters 
Coastal waters 

- E Coastal waters 
- E Coastal waters 

Coastal waters 

little Tennessee River, 
Swain and Macon Counties 

Randolph, Moore, Lee, 
Harnett, and Chatham 
Counties 
lake Waccamaw and Upper 
Waccamaw R.-, Columbus 
County 

Coastal rivers 

Catawba River System, 
Waxhaw Creek, Union County; 
Goose Creek, Rocky River, 
in the Pee Dee River 
System, Union County 

Little River, Johnston 
County; Tar River and two 
of its tributaries, 
Granville and Franklin 
Counties 

Tar River, Edgecombe 
County; Sandy Creek, 
Franklin County; Swift 
Creek, Nash County 

Snail, noonday (Mesodon clarki nantahala) - T Swain County 

*Alligators are biologically neither endangered nor threatened. For law 
enforcement purposes they are classified as "Threatened due to Simil~rity 
of Appearance." Alligator hunting is regulated in accordance with State 
law. 

2 
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NORTH CAROLINA (Cont'd) 

Plants 

Amaranthus oumilus 
Seabeach amaranth - T 

Echinacea laevigata (smooth coneflower) - E 

Cardamine micranthera 
(Small-anthered bittercress) - E 

Geum radiatum (Spreading avens) - E 

Hedyotis purpurea var. montana 
(Roan Mountain bluet) - E 

Helianthus schweinitzii 
(Schweinitz's sunflower) - (E) 

Helonias bullata (Swamp pink) - T 

Hexastylis maniflora 
(Dwarf-flowered heartleaf) - T 

Hudsonia montana (mountain golden 
heather) ~ T,CH 

Isotria medeoloides (small whorled 
pogonia} - E 

Liatris helleri (Heller's blazing star) - T 

Lindera melissifolia (pondberry) - E 
Lysimachia asperulaefolia (rough-leaved 

loosestrife} - E 

Oxypolis canbyi (Canby's dropwort) - E 
Ptilimnium nodosom {harperella) - E 

Rhus michauxii (Michaux's sumac} - E 

Sagittaria fasiculata (bunched 
arrowhead) - E 

3 

State Lists 6/30/93 

General Distribution 

Atlantic coastal plain 
beaches 
Durham, Granville Counties 

Stokes and Forsyth Counties 

Ashe, Avery, Transylvania 
Watauga, Buncombe, and 
Yancey Counties 

Ashe, Watauga, Avery, and 
Mitchell Counties 

Stanly, Cabarrus, Union 
Mecklenberg, Rowan Counties 

Jackson, Transylvania, 
Henderson Counties 

Cleveland, Catawba, Burke, 
Rutherford, and Lincoln 
Counties 

·Bu~ke and McDowell Counties 

Macon and Henderson 
Counties 
Ashe, Avery. Caldwell, 
Burke Counties 
Bladen County 

Carteret, Scotland, 
Cumberland, Bladen, 
Brunswick, Pender, and 
Hoke, and Onslow Counties 
Scotland County 
Granville and Chatham 
Counties 

Davie, Durham, Franklin, 
Hoke, Johnston, lincoln, 
Mecklenberg, Moore, Orange, 
Richmond, Robeson, 
Scotland, Wake, Wilson 
Counties 

Henderson County 
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NORTH CAROLINA (Cont'd) 

Sarracenia oreophila (green pitcher 
plant) - E 

Sarracenia rubra ssp. ionesii 
(mountain sweet pitcher plant) - E 

Schwalbea americana 
(American chaffseed) - E 

. Sisyrinchium dichotomum 
(white irisette) - E 

Solidago spithamaea (Blue Ridge 
goldenrod) - T 

Spirea virginiana (Virginia 
spiraea) - T 

/ 

Thalictrum cooleyi (Cooley's 
meadowrue) - E 

4 

State Lists 6/30/93 

General Distribution 

Clay County 

Henderson and Transylvania 
Counties 

Fort Bragg in Hoke County 

Polk, Henderson, and 
Rutherford Counties 

Avery .and Mitchell 
Counties 

South Fork of the New 
River, Ashe County; little 
Tennessee River, Macon 
County; Nolichucky River, 
Mitchell and Yancey 
Counties; South Toe and 
Cane Rivers, Yancey County 

Columbus, Brunswick, Onslow 
··Pender Counties 
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BLACK & VEATCH Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Old ATC Refinery 
Commercial Fisheries on 
the Cape Fear River 

To: Fitz Rode 

Reference 39 

BVWS Project 52013.310 
BVWS File SA 

May 5, 1995 
10:00 am 

Company: North Carolina Department of Fish and Game 
Division of Marine Fisheries 

Phone No.: (910) 733-3633 

Recorded by: Kern Reliford 

Fitz Rode stated that there are seven commercial fisheries located in 
the Cape Fear River between Eagle Island and the Atlantic Ocean. He 
suggested ca 11 i ng Sheryl Phillips to obtain fish 'catch data. 
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Reference 40 

BLACK & VEATCH Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Old ATC Refinery 
Recreational Fishing 
and Boating on Cape Fear River 

BVWS Project 52013.310 
BVWS File SA 

May 5, 1995 
10:30 am 

To: 
Company: 

Phone No.: 

Fred Harris 
North Carolina Department of Fish and Game 
Division of Boating and Inland Fisheries 
(919) 733-3633 

Recorded by: Kern Reliford 

Fred Harris stated that there are an abundance of recreational fishers 
on the Cape Fear River. Statistical data concerning catch rates are 
unavailable. The Cape Fear River is also used extensively for 
recreational boating. 
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. State of North Carolina 
Department of Environment, 
Health, and Natural Resources 
Division of Marine Fisheries 

James B. Hunt, Jr., Governor 
Jonathan B. Howes, Secretary 
Michael G.Buhl, Interim Director 

Black@Veatch 
Attn: Paul Moisan 
400 Northridge Rd .. 
Suite 350 
Atlanta Ga. 30350 

Dear Mr. Moisan: 

Fax: 

May22, 1997 

Reference 41 

... !-,.. .. ----~ .... ~J-.:2 --• m a _____ ._ 

DEHNR 

Please find enclosed the data you requested. This data lists species landed from the Cape Fear River 
from February 1996 through February 1997 along with number of pounds and value. Please note the 
way the list is printed out. Yr. 96 are landings from February through De~ember of 1996 and Yr. 97 are 
landings from January and February of 1997. Also, data are COI!Sidered confidential when less than 3 
dealers submitted landings. If you have any questions or need additional information, please call me at 
(919) 726-7021, ext. 621. 

Enclosure 

Sincerely, 

4r~-J VV\ 
Patricia L. Murphey 
Marine Biologist 
North Carolina Trip Ticket Program 

P.O. Box 769, Morehead City, North Carolina 28557-0769 ~ 
An Equal Opportunity Affirmative Action Employer w Telephone 919-726-7021 FAX 919-726-0254 

50% recycled/1 0% post-consumer paper 



1·1 NORTH CAROLINA DIVISION OF MARINE FISHERIES 15:59 Tuesday, May 20, 1997 2 
. I Commercial Landings Statistics 
/" * Next to Weight - Denotes Confidential Data 

I YEAR WATER FISH CONFI LBS VALUE 

I 96 CAPE FEAR R.(06) AMBER JACKS * 
BLUEFISH 436 $92 
BUTTER FISH * 

I 
CARP * 
CATFISHES 3,218 $1,054 
COBIA * 
CROAKER, ATLANTIC 1,758 $533 

I CUTLASSFISH, ATLANTIC * 
DRUM,BLACK 1,no $408 
DRUM,RED 4,594 $4,575 

I FLOUNDERS, FLUKE 34,629 $65,007 
HAKES * 
HICKORY SHAD * 

I 
JACKS * 
KINGFISHES (SEA MULLET) 962 $864 
MACKEREL, SPANISH * 
MENHADEN, ATLANTIC * 

I MULLETS 14,018 $8,942 
PERCH, WHITE * 
PIGFISH * 

I POMPANO * 
SEATROUT, SPOTTED 1,110 $1,242 
SHAD 26,496 $23,384 

I 
SHEEPSHEAD 1,525 $481 
SKIPPERS * 
SPADEFISH, ATLANTIC * 
SPOT 8,969 $3,385 

I STRIPED BASS 4,060 $4,939 
SWELLFISHES (PUFFERS) * 
WEAKFISH (SEATROUT, GREY) 111 $57 

I UNCLASSIFIED FISH 2,047 $1,915 
UNCL. FOR INDUSTRIAL I BAIT * 
OTHER/F(INCLUDES CONFI.) 2,489 $635 

I 
UNCLASSIFIED SHRIMP 80,380 $189,538 

CLAM, HARD (MEATS) 38,952 $237,910 
CONCHS (MEATS) * 
CRABS, BLUE, HARD 537,862 $303,829 

I CRABS, BLUE, SOFT & P 15,526 $25,749 
OYSTER (MEATS) 2,444 $9,191 
SQUID 58 $25 

I 
UNCLASSIFIED SHELLFISH 1,302 $3,110 . 
OTHER/S(INCLUDES CONFI.) * 

---------------- -------------- --------------------
96 CAPE FEAR R.(06) 784,714 $886,864 

I 96 784,714 $886,864 

I 
NOTE: If OTHER/F or OTHER/S is confidential and values= I • I 

I 
then TOTALS do not include confidential data. 

1994: Improved collection methods. Comparisons with other years may 

I 
be invalid. Value derived from average annual price. 
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NORTH CAROLINA DIVISION OF MARINE FISHERIES 
Commercial Landings Statistics 

* Next to Weight - Denotes Confidential Data 

WATER FISH CONFI LBS 

CAPE FEAR R.(06) CATFISHES 320 
CROAKER, ATLANTIC * 
DRUM,BLACK * 
DRUM,RED 99 
FLOUNDERS, FLUKE * 
GIZZARD SHAD * 
HAKES * 
KINGFISHES (SEA MULLET) * 
MULLETS 278 
SEATROUT, SPOTTED 140 
SHAD 5,474 
STRIPED BASS 1,343 
UNCLASSIFIED FISH * 
OTHER/F(IIlCLUDES CON Fl.) 457 
CLAM, HARD (MEATS) 4,582 
CRABS, BLUE, HARD 5,640 
CRABS, BLUE, SOFT & P * 
OYSTER (MEATS) 209 
OTHER/S(INCLUDES CONFI.) * 

---------------- --------------
CAPE FEAR R.(06) 18,541 

18,541 

============== 
803,256 

NOTE: If OTHER/For OTHER/S is confidential and values= 1 • 1 

then TOTALS do not include confidential data. 

15:59 Tuesday, May 20, 

VALUE 

$101 

$99 

$129 
$158 

$4,914 
$1,633 

$247 
$25,457 
$3,166 

$786 

--------------------
$36,690 
$36,690 

==================== 
$923,554 

1994: Improved collection methods. Comparisons with other years may 
be invalid. Value derived from average annual price. 
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BLACK & VEATCH SPECIAL PROJECTS CORP. 

MEMORANDUM 

USEPA Region IV 
Southern Wood Piedmont 
Documentation of Greenfield Creek as a 
Fishery 

To: Project File 

From: Robert L. Mangum, Jr. 

Reference 42 

BVSPC Project 52014.755 

During the course of biological sampling (hook and line) in Greenfield 
Creek, numerous floats, fishing line, and bait (night crawler) 
containers were observed along the creek bank. These items appeared from 
immediately south of SP-MW-29A westward to near SP-SD-19. Some type of 
homemade trap was observed tied to a tree on the south bank of the creek 
near SP-SD-08. The trap consisted of a 5-gallon plastic bucket and 
approximately 20 feet of net material. 
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88 Founders Village Rd, Clinton, CT 06413 
(860) 669-5859 FAX (203) 767-1971 

To: Black & Veatch Special Projects corp. 
400 Northridge Rd. suite 350 
Atlanta, GA 30350 

Attn: Paul Moisan 

Fr: Frost Associates 
P.O. Box 495 
Essex, Conn 06426 

Te·l: (203). 767-1254 
Fax: (203) 767-7069 

sub: Southern Wood Piedmont 
Willmington, NC 

Job: 52014.755 

Site Longitude: 
Site Latitude 

77-57-07 
34-12-59 

77.951942 
34.216389 

May 22, 1997 

Reference 43 

The CENTRACTS report below identifies the population, households, and private water 
wells of each Block Group that lies within, or partially within, the 4, 3, 2, 1, .5, 
and .25, mile "rings" of the latitude and longitude coordinates above. CENTRACTS may 
have up to ten radii of any length. 1000 block groups, and 15000 block group sides. 

CENTRACTS uses the 1990 Block Group population and Block Group house count data found 
in the Census Bureau's 1990 STF-1A files. The sources of water supply data are from 
the Bureau's 1990 STF-3A files. The boundary line coordinates of the Block Groups 
were extracted from the Census Bureau's 1990 TIGER/Line Files. 

CENTRACTS reports are created with programs written by Frost Associates, P.O. Box 
495, Essex, Conn. The code was written using Microsoft's Quick-Basic ver. 4.5. 

Latitude and Longitude coordinates identifying a site are entered in degrees and 
decimal degrees. One or more county files holding Block Group boundary lines are 
selected for use by CENTRACTS by determining whether the site coordinates fall within 
the minimum and maximum Lat\Lon coordinates of each county in the state. 

Each Block Group line segment has Lat\Lon coordinates representing the "From" and 
"To" ends of that line. All coordinates from the selected county files are read and 
converted from degrees, decimal degrees to X\Y miles from the site location. Each 
line segment is then examined whether it lies within or partially within the maximum 
ring from the site. ' 

The unique Block Group ID numbers of each line segment that lie within the maximum 
ring are retained. All Block Group boundary lines matching the Block Group numbers 
are then extracted from the respective county files to obtain all sides of the in­
cluded Block Groups. Boundary records are then sorted in adjacent side order to 
determine the shape and area of each Block Group polygon. 

A method to solve for the area of a polygon is to take one-half the sum of the pro­
ducts obtained by multiplying each X-coordinate by the difference between the adja­
cent Y-coordinates. For a polygon with coordinates at adjacent angles A, B, c, D, and 
E. The formula can be expressed: 



'• 

I 
•. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Southern Wood Piedmont 
Willminfton, NC 

Area= 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)} 

For each ring, the selected Block Groups will be inside, outside, or intersected by 
the ring. When a polygon is intersected, the partial Block Group area within that 
ring is calculated using the method described below. 

When a ring intersects a Block Group, the intersect points are solved and plotted at 
the points where the ring enters and exits the shape. The chord line, a line within 
the circle connecting the intersect points is determined. This chord line is used to 
calculate the segment area, the half moon shape between the chord line and the ring, 
and the sub-polygon created by the chord line and the Block Group boundaries that lie 
outside the ring. 

The segment area is subtracted from the sub-polygon area to determine the area of the 
sub-polygon outside the ring. The area outside the ring is then subtracted from the 
area of the entire polygon to arrive at the inside area. This inside area is then 
divided by the tract's total area to determine the percentage of area within the 
ring. This process is repeated for each block group that is intersected by one of the 
rings. The total area, partial area, and percentage of partial area of those block 
groups within, or partially within a ring, are held in memory for the report. 

On occasion, the algorithm described above is unable to determine the area of the 
partial area. Within the report program is a "Paint" routine which allows an enclosed 
shape to be highlighted. Another routine calculates the percentage of highlighted 
screen pixels to the pixels within the polygon. A manual entry is allowed. Both the 
"paint" method and manual entry method over ride the calculated method. 

CENTRACTS lists, starting on page 4, all Block Groups in state, county, census Tract, 
and Block Group ID order that lie within, or partially within, the maximum ring. Each 
Block Group is identified by a City or Town name and by the Block Group's State, 
County, Tract and Block Group ID number. Following is the Block Group's 1990 populu 
tion and house count extracted from the Census Bureau's 1990 STF-lA files. 

The next four columns display water source data from the 1990 STF-3A files. The first 
column is "Units with Public system·or private .company source of water", followed by 
"Units with individual well, Drilled, source of water"; "Units with individual well, 
Dug, source of water" and "Units with Other source of water". 

For each ring, CENTRACTS then shows the Block Groups that are within that ring, the 
Block Group's total area in square miles, the partial area of the Block Group within 
that ring, and the partial percentage within the ring. The areas of the included 
Block Group and the partial areas are then.totaled. 

The last section tallies the demographic data within each ring. The percentage of 
area for each Block Group is multiplied times the census data for that Block Group 
and totaled for all Block Group's within the ring. Ring totals are then determined 
by subtracting the three mile data from the four mile, the two mile from the three 
mile, one from the two, etc ... Population on private wells is calculated using the 
formula: ((Drilled+ Dug Wells) I Households) *Population 
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·I Southern Wood Piedmont 
Willminfton, NC 
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Block Blk Grp House Public Drilled Dug 
No. City Group ID People Holds Water Wells Wells Other 

------------------ -------------- ------ ------ ------ ------
1 smithville 37019 0202 1 802 287 179 35 90 0 

I 
2 smithville 37019 0202 2 1167 488 55 46 406 0 
3 Town Creek 37019 0201981 1291 487 21 82 400 0 
4 Town Creek 37019 0201982 945 382 160 46 187 0 
5 Town Creek 37019 0201983 132 44 44 0 1 0 

I 
6 Town Creek 37019 0201984 1762 667 448 30 196 0 
7 Town Creek 37019 0201985 1801 750 407 15 313 0 
8 Town Creek 37019 0201986 678 254 63 29 141 0 
9 NOT IDENTIFIED 37129 0101 1 473 209 227. 0 0 0 

I 10 NOT IDENTIFIED 37129 0101 2 809 311 350 0 0 0 
11 NOT IDENTIFIED 37129 0101 3 233 82 86 0 0 0 
12 NOT IDENTIFIED 37129 0101 4 559 342 318 0 0 0 
13 NOT IDENTIFIED 37129 0101 5 316 168 188 0 0 0 

I 14 Wilmington 37129 0102 1 806 340 315 0 0 0 
15 Wilmington 37129 0102 2 1269 514 492 0 0 0 
16 Wilmington 37129 0102 3 585 222 245 0 0 0 

I 
17 Wilmington 37129 0102 4 572 273 262 0 0 0 
18 Wilmington 37129 0102 5 592 264 242 0 0 0 
19 Wilmington 37129 0103 1 862 332 337 0 8 0 
20 Wilmington 37129 0103 2 1799 504 500 0 0 0 

I 
21 Wilmington 37129 0103 3 835 400 392 0 10 0 
22 Wilmington 37129 0103 4 822 394 383 0 0 0 
23 Wilmington 37129 0103 5 305 124 126 0 0 0 
24 Wilmington 37129 0104 1 1667 707 718 0 0 0 

I 
25 Wilmington 37129 0104 2 1079 621 610 0 0 0 
26 Wilmington 37129 0106 1 1277 616 591 0 0 0 
27 Wilmington 37129 0106 2 1978 968 993 0 0 0 
28 Wilmington 37129 0107 1 3000 1629 1681 7 5 0 

I 29 Masonboro 37129 0108 1 1353 . 730 736 0 0 0 
30 Masonboro 37129 0108 3 1177 539 455 0 25 0 
31 Masonboro 37129 0108 9 103 51 35 0 5 0 
32 Cape Fear 37129 0109 1 168 111 118 0 0 0 

I 33 Cape Fear 37129 0109 2 836 406 421 0 0 0 
.34 Cape Fear 37129 0109 3 1302 613 596 0 0 () 

35 Cape Fear 37129 0109 9 0 0 0 0 0 0 

I 
36 Wilmington 37129 0110 1 6 151 152 0 0 0 
37 Wilmington 37129 0110 2 1875 960 949 0 0 0 
38 Wilmington 37129 0110 3 241 104 109 0 0 0 
39 Wilmington 37129 0111 1 908 446 449 0 0 0 

I 
40 Wilmington 37129 0111 2 1219 454 422 0 0 0 
41 Wilmington 37129 0111 3 728 359 378 0 0 0 
42 Wilmington 37129 0111 4 347 185 195 0 0 0 
43 Wilmington 37129 0112 1 486 274 282 0 0 0 

I 
44 ,Wilmington 37129 0112 2 198 100 101 0 0 0 
45 Wilmington 37129 0112 3 854 444 425 0 0 0 
46 Wilmington 37129 0112 4 755 360 368 0 0 0 
47 Wilmington 37129 0113 1 119 99 91 0 0 0 

I 48 Wilmington 37129 0113 2 480 308 320 0 0 0 
49 Wilmington 37129 0113 3 389 287 277 0 0 0 
50 Wilmington 37129 0113 4 667 336 346 0 0 0 
51 Wilmington 37129 0114 1 102 44 36 0 0 0 

I 52 Wilmington 37129 0114 2 22 5 5 0 0 0 
53 Wilmington 37129 0114 3 538 228 218 0 0 0 
54 Wilmington 37129 0114 4 344 168 168 0 0 0 

I 
55 Wilmington 37129 0114 5 657 328 329 0 0 0 
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Southern Wood Piedmont 
Willminfton, NC 

I 56 Cape Fear 37129 0115 3 472 205 0 5 176 0 
57 Cape Fear 37129 0115 4 1093 454 6 39 413 7 
58 Cape Fear 37129 0115 5 1649 611 258 33 321 0 
59 Wilmington 37129 0105012 397 207 223 0 0 0 

I 60 Wilmington 37129 0105014 945 699 710 0 0 0 
61 Wilmington 37129 0105023 1524 738 691 0 0 0 
62 Wilmington 37129 0105025 1364 774 775 0 0 0 

I 
63 Wilmington 37129 0105027 741 446 433 0 0 0 
64 Wilmington 37129 0105028 416 219 242 0 0 0 
65 Wilmington 37129 0105029 338 169 148 0 0 11 
66 Harnett 37129 0116017 2988 1152 872 7 302 0 

I 
67 Wilmington 37129 0116024 1026 322 98 40 192 9 
68 Wilmington 37129 0119014 2506 275 22 10 245 0 
69 Wilmington 37129 0119027 1139 722 705 5 0 0 
70 Harnett 37129 0120014 1024 438 409 0 6 0 

I 
71 Masonboro 37129 0120026 3935 1445 1348 0 93 0 
72 Wilmington 37129 0120035 1883 927 910 0 16 0 
73 Wilmington 37129 0120039 2461 1028 901 4 111 0 
74 Wilmington 37129 0121013 1132 470 475 7 20 0 

I 75 Wilmington 37129 0121014 1836 650 538 13" 96 0 
76 Cape Fear 37129 0123983 0 0 0 0 0 0 

=== ========~======= ============= ====== ====== ====== ====== ------------
Totals: 73159 32420 28178 453 3778 27 

I 
I 
I 
I 
I 
I 
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I 
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I 
I 
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I Willminfton, NC 

I 
Census Tract House Public Drilled Dug Other 

I 
City Tract ID People Count Water Wells Wells Sources 

---------------- ----------- ------- ------ ------ ------ ------ ------
Cape Fear 37129 0115 5 1649 611 258 33 321 0 
Cape Fear 37129 0123983 0 0 0 0 0 0 

I 
Cape Fear 37129 0109 9 0 0 0 0 0 0 
Cape Fear 37129 0109 1 168 111 118 0 0 0 
Cape Fear 37129 0109 2 836 406 421 0 0 0 
Cape Fear 37129 0109 3 1302 613 596 0 0 0 

I 
Cape Fear 37129 0115 3 472 205 0 5 176 0 
Cape Fear 37129 0115 4 1093 454 6 39 413 7 

------- ------- ------- ------- ------- -------
Sub Totals: 5520 2400 1399 77 910 7 

I Harnett 37129 0120014 1024 438 409 0 6 0 
Harnett 37129 0116017 2988 1152 872 7 302 0 

------- ------- ------- ------- ------- -------
I Sub Totals: 4012 1590 1281 7 308 0 

Masonboro 37129 0108 9 103 51 35 o· 5 0 

I 
Masonboro 37129 0108 3 1177 539 455 0 25 0 
Masonboro 37129 0120026 3935 1445 1348 0 93 0 
Masonboro 37129 0108 1 1353 730 736 0 0 0 

------- ------- ------- ------- ------- -------

I 
Sub Totals: 6568 2765 2574 0 123 0 

NOT IDENTIFIED 37129 0101 3 233 82 86 0 0 0 
NOT :IDENTIFIED 37129 0101 2 809 311 350 0 0 0 

I 
NOT IDENTIFIED 37129 0101 4 559 342 318 0 0 0 
NOT IDENTIFIED 37129 0101 5 316 168 188 0 0 0 
NOT IDENTIFIED 37129 0101 1 473 209 227 0 0 0 

------- ------- ------- ------- ------- -------

·I Sub Totals: 2390 1112 '1169 0 0 0 

Smithville 37019 0202 2 1167 488 55 46 406 0 
Smithville 37019 0202 1 802 287 179 35 90 0 

I ------- ------- ------- ------- ------- -------
Sub Totals: 1969 775 234 81 496 0 

I 
Town Creek 37019 0201981 1291 487 21 82 400 0 
Town Creek 37019 0201983 132 44 44 0 1 0 
Town Creek 37019 0201986 678 254 63 29 141 0 
Town Creek 37019 0201984 1762 667 448 30 196 0 

I 
Town Creek 37019 0201982 945 382 160 46 187 0 
Town Creek 37019 0201985 1801 750 407 15 313 0 

------- ------- ------- ------- ------- -------
Sub Totals: 6609 2584 1143 202 1238 0 

I Wilmington 37129 0106 2 1978 968 993 0 0 0 
Wilmington 37129 0102 4 572 273 262 0 0 0 
Wilmington 37129 0106 1 1277 616 591 0 0 0 

I Wilmington 37129 0103 4 822 394 383 0 0 0 
Wilmington 3'7129 0103 5 305 124 126 0 0 0 
Wilmington 37129 0104 2 1079 621 610 0 0 0 
Wilmington 37129 0103 3 835 400 392 0 10 0 

I Wilmington 37129 0102 3 585 222 245 0 0 0 
Wilmington 37129 0110 1 6 151 152 0 0 0 
Wilmington 37129 0110 2 18'75 960 949 0 0 0 

I 
Wilmington 37129 0102 2 1269 514 492 0 0 0 
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I Wilmington 37129 0111 1 908 446 449 0 0 0 
Wilmington 37129 0111 2 1219 454 422 0 0 0 
Wilmington 37129 0111 3 728 359 378 0 0 0 
Wilmington 37129 0104 1 1667 707 718 0 0 0 

I Wilmington 37129 0112 1 486 274 282 0 0 0 
Wilmington 37129 0112 2 198 100 101 0 0 0 
Wilmington 37129 0112 3 854 444 425 0 0 0 

I 
Wilmington 37129 0112 4 755 360 368 0 0 0 
Wilmington 37129 0113 1 119 99 91 0 0 0 
Wilmington 37129 0113 2 480 308 320 0 0 0 
Wilmington 37129 0113 3 389 287 277 0 0 0 

I 
Wilmington 37129 0113 4 667 336 346 0 0 0 
Wilmington 37129 0111 4 347 185 195 0 0 0 
Wilmington 37129 0102 1 806 340 315 0 0 0 
Wilmington 37129 0114 3 538 228 218 0 0 0 

I 
Wilmington 37129 0114 4 344 168 168 0 0 0 
Wilmington 37129 0114 5 657 328 329 0 0 0 
Wilmington 37129 0102 5 592 264 242 0 0 0 
Wilmington 37129 0103 1 862 332 337 0 8 0 

I Wilmington 37129 0103 2 1799 504 500 0 0 0 
Wilmington 37129 0105012 397 207 223 0 0 0 
Wilmington 37129 0105014 945 699 710 0 0 0 
Wilmington 37129 0105023 1524 '738 691 0 0 0 

I Wilmington 37129 0105025 1364 774 775 0 0 0 
Wilmington 37129 0105027 741 446 433 0 0 0 
Wilmington 37129 0105028 416 219 242 0 0 0 

I 
Wilmington 37129 0105029 338 169 148 0 0 11 
Wilmington 37129 0107 1 3000 1629 1681 7 5 0 
Wilmington 37129 0116024 1026 322 98 40 192 9 
Wilmington 37129 0119014 2506 275 22 10 245 0 

I 
Wilmington 37129 0119027 1139 722 705 5 0 0 
Wilmington 37129 0114 1 102 44 36 0 0 0 
Wilmington 37129 0114 2 22 5 5 0 0 0 
Wilmington 37129 0120035 1883 927 910 0 16 0 

I 
Wilmington 37129 0120039 2461 1028 . 901 4 111 0 
Wilmington 37129 0121013 1132 470 475 7 20 0 
Wilmington 37129 0121014 1836 650 538 13 96 0 
Wilmington 37129 0110 3 241 104 109 0 0 0 

I ------- ------- ------- ------- ------- -------
Sub Totals: 46091 21194 20378 -86. 703 20 

I 
I 
I 
I 
I 
I 
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Southern Wood Piedmont 
Willminfton, NC 

I 
For Radius of 4 Mi. I Circle Area = 50.265482 

I Block Total Partial % i'1ithin 
No. City Group ID. Area Area Radius 

I 
------------------ ------------- --------- -------- --------

1 Smithville 37019 2021 7.858315 7.675529 97.67 
2 Smithville 37019 2022 43.423283 6.823134 15.71 
3 Town Creek 37019 201981 33.867371 0.031680 0.09 

I 
4 Town Creek 37019 201982 4.579318 0.041639 0.91 
5 Town Creek 37019 201983 3.121224 2.793929 89.51 
6 Town Creek 37019 201984 3.031576 0.388915 12.83 
7 Town Creek 37019 201985 1.960853 1. 673836 85.36 

I 8 Town Creek 37019 201986 4.834888 0.534556 11.06 
9 NOT IDENTIFIED 37129 1011 0.243031 0.243031 100.00 

10 NOT IDENTIFIED 37129 1012 0.116902 0.116902 100.00 
11 NOT IDENTIFIED 37129 1013 0.101699 0.101699 100.00 

I 12 NOT IDENTIFIED 37129 1014 0.103275 0.103275 100.00 
13 NOT IDENTIFIED 37129 1015 0.074969 0.074969 100.00 
14 Wilmington 37129 1021 0.237103 0.237103 100.00 

I 
15 Wilmington 37129 1022 0.149204 0.149204 100.00 
16 Wilmington 37129 1023 0.209690 0.209690 100.00 
17 Wilmington 37129 1024 0.104135 0.104135 100.00 
18 Wilmington 37129 1025 0.121192 0.121192 100.00 

I 
19 Wilmington 37129 1031 0.906012 0.570189 62.93 
2 0 Wilmington 37129 1032 1. 071455 1. 071455 100.00 
21 Wilmington 37129 1033 0.279809 0.279809 100.00 
22 Wilmington 37129 1034 0.281171 0.281171 100.00 

I 
23 Wilmington 37129 1035 0.125451 0.125451 100.00 
24 Wilmington 37129 1041 0.684319 0.684319 100.00 
25 Wilmington 37129 1042 0.240179 0.240179 100.00 
2 6 Wilmington 37129 1061 1.246757 1. 246757 100.00 

I 2 7 Wilmington 37129 1062• 1.633048 1.633048 100.00 
2 8 Wilmington 37129 1071 1. 500876 . 1. 500876 100.00 
29 Masonboro 37129 1081 0.294872 0.294872 100.00 
30 Masonboro 37129 1083 0.385096 0.385096 100.00 

I 31 Masonboro 37129 1089 1. 421195 1. 421195 100.00 
32 Cape Fear 37129 1091 0.129120 0.129120 100.00 
33 Cape Fear 37129 1092 0.063311 0.063311 100.00 

I 
34 Cape Fear 37129 1093 0.340524 0.340524 100.00 
35 Cape Fear 37129 1099 0.506106 0.506106 100.00 
36 Wilmington 37129 1101 0.178461 0.178461 100.00 
37 l'1ilmington 37129 1102 0.256212 0.256212 100.00 

I 
38 Wilmington 37129 1103 0.100038 0.100038 100.00 
39 Wilmington 37129 1111 0.192921 0.192921 100.00 
40 Wilmington 37129 1112 0.104863 0.104863 100.00 
41 Wilmington 37129 1113 0.127028 0.127028 100.00 

I 
42 Wilmington 37129 1114 0.091349 0.091349 100.00 
43 Wilmington 37129 1121 0.096423 0.096423 100.00 
44 Wilmington 37129 1122 0.132593 0.132593 100.00 
45 Wilmington 37129 1123 0.130420 0.130420 100.00 

I 4 6 Wilmington 37129 1124 0.094327 0.094327 100.00 
47 Wilmington 37129 1131 0.224445 0.224445 100.00 
4 8 Wilmington 37129 1132 0.160253 0.160253 100.00 
49 Wilmington 37129 1133 0.089605 0.089605 100.00 

I 50 Cape Fear 37129 123983 0.134752 0.134752 100.00 
51 Wilmington 37129 1141 0.144637 0.144637 100.00 
52 Wilmington 37129 1142 0.260504 0.260504 100.00 

I 
53 Wilmington 37129 1143 0.099050 0.099050 100.00 
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I 54 Wilmington 37129 1144 0.073113 0.073113 100.00 
55 Wilmington 37129 1145 0.451023 0.451023 100.00 
56 Cape Fear 37129 1153 0.881122 0.346206 39.29 
57 Cape Fear 37129 1154 2.915532 0.832135 28.54 

I 58 Cape Fear 37129 1155 20.175747 4.234949 20.99 
59 Wilmington 37129 105012 0.215606 0.098603 45.73 
60 Wilmington 37129 105014 0.349281 0.246786 70.66 

I 
61 Wilmington 37129 105023 1. 033041 1.033041 100.00 
62 Wilmington 37129 105025 0.330555 0.330555 100.00 
63 Wilmington 37129 105027 0.439989 0.439989 100.00 
64 Wilmington 37129 105028 0.125770 0.125770 100.00 

I 
65 Wilmington 37129 105029 0.191141 0.191141 100.00 
66 Harnett 37129 116017 1. 863114 0.011088 0.60 
67 Wilmington 37129 116024 4.538497 0.737173 16.24 
68 Wilmington 37129 119014 1. 471153 0.002784 0.19 

I 69 Wilmington 37129 119027 0.481903 0.212250 44.04 
70 Harnett 37129 120014 0.969124 0.302374 31.20 
71 Masonboro 37129 120026 2.384378 0.054318 2.28 
72 Wilmington 37129 120035 0.938303 0.894005 95.28 

I 73 Wilmington 37129 120039 4.120430 2.168332 52.62 
74 Wilmington 37129 121013 2.843947 2.319680 81.57 
75 Wilmington 37129 121014 5.103919 0.002636 0.05 
76 Wilmington 37129 1134 0.430328 0.430328 100.00 

I ================== ============ =========== ========== ====== 
Totals: 170.192215 50.354046 

I For Radius of 3 Mi.' Circle Area = 28.274334 

I 
Block Total Partial % Within 

No. City Group ID Area Area Radius 
------------------ ------------- --------- -------- --------

1 Smithville 37019 2021 7.858315 6.449635 82.07 

I 2 Smithville 37019 2022 . 43.423283 2.479320 5.71 
5 Town Creek 37019 201983 3.121224 1.802789 57.76 
7 Town Creek 37019 201985 1. 960853 0.472706 24.11 
9 NOT IDENTIFIED 37129 1011 0.243031 0.243031 100.00 

I 10 NOT IDENTIFIED 37129 1012 0.116902 0.116902 100.00 
11 NOT IDENTIFIED 37129 1013 0.101699 0.101699 100.00 
12 NOT IDENTIFIED 37129 1014 0.103275 0.103275 100.00 
13 NOT IDENTIFIED 37129 1015 0.074969 0.074969 100.00 

I 14 Wilmington 37129 1021 0.237103 0. 237103 100.00 
15 Wilmington 37129 1022 0.149204 0.149204 100.00 
16 Wilmington 37129 1023 0.209690 0.209690 100.00 

I 
17 Wilmington 37129 1024 0.104135 0.104135 100.00 
18 Wilmington 37129 1025 0.121192 0.121192 100.00 
20 Wilmington 37129 1032 1.071455 0.243799 22.75 
21 Wilmington 37129 1033 0.279809 0.279809 100.00 

I 
22 Wilmington 37129 1034 0.281171 0.257062 91.43 
23 Wilmington 37129 1035 0.125451 0.026236 20.91 
24 Wilmington 37129 1041 0.684319 0.684319 100.00 
25 i'1ilmington 37129 1042 0.240179 0.240179 100.00 

I 2 6 Wilmington 37129 1061 1.246757 0.574987 46.12 
27 Wilmington 37129 1062 1.633048 1. 633048 100.00 
28 Wilmington 37129 1071 1. 500876 1. 500876 100.00 
29 Masonboro 37129 1081 0.294872 0.294872 100.00 

I 30 Masonboro 37129 1083 0.385096 0.385096 100.00 
31 Masonboro 37129 1089 1. 421195 1. 421195 100.00 
32 Cape Fear 37129 1091 0.129120 0.129120 100.00 

I 
33 Cape Fear 37129 1092 0. 063311 0. 063311 100.00 
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34 Cape Fear 
35 Cape Fear 
36 Wilmington 
37 Wilmington 
38 Wilmington 
39 Wilmington 
40 Wilmington 
41 Wilmington 
42 Wilmington 
43 Wilmington 
44 Wilmington 
45 Wilmington 
46 Wilmington 
47 Wilmington 
48 Wilmington 
49 Wilmington 
50 Cape Fear 
51 Wilmington 
52 Wilmington 
53 Wilmington 
54 Wilmington 
55 Wilmington 
56 Cape Fear 
57 Cape Fear 
58 Cape Fear 
61 Wilmington 
62 Wilmington 
63 Wilmington 
72 Wilmington 
73-Wilmington 
7 4 Wilmington 
7 6 Wilmington 

=== ~================~ 
Totals: 

37129 1093 
37129 1099 
37129 1101 
37129 1102 
37129 1103 
37129 1111 
37129 1112 
37129 1113 
37129 1114 
37129 1121 
37129 1122 
37129 1123 
37129 1124 
37129 1131 
37129 1132 
37129 1133 
37129 123983 
37129 1141 
37129 1142 
37129 1143 
37129 1144 
37129 1145 
37129 1153 
37129 1154 
37129 1155 
37129 105023 
37129 105025 
37129 105027 
37129 120035 
37129 120039 
37129 121013 
37129 1134 
============= 

0.340524 
0.506106 
0.178461 
0.256212 
0.100038 
0.192921 
0.104863 
0.127028 
0.091349 
0.096423 
0.132593 
0.130420 
0.094327 
0.224445 
0.160253 
0.089605 
0.134752 
0.144637 
0.260504 
0.099050 
0.073113 
0.451023 
0.881122 
2.915532 

20.175747 
1.033041 
0.330555 
0.439989 
0.938303 
4.120430 
2.843947 
0.430328 

=========== 
105.279160 

For Radius of 2 Mi., Circle Area= 12.566371 

No. City 

1 Smithville 
2 Smithville 
5 Town Creek 
9 NOT IDENTIFIED 

10 NOT IDENTIFIED 
11 NOT IDENTIFIED 
12 NOT IDENTIFIED 
13 NOT IDENTIFIED 
14 Wilmington 
15 Wilmington 
16 Wilmington 
17 Wilmington 
18 Wilmington 
2 4 Wilmington 
27 Wilmington 
28 Wilmington 
29 Masonboro 
30 Masonboro 
31 Masonboro 

Block 
Group ID 

37019 2021 
37019 2022 
37019 201983 
37129 1011 
37129 1012 
37129 1013 
37129 1014 
37129 1015 
37129 1021 
37129 1022 
37129 1023 
37129 1024 
37129 1025 
37129 1041 
37129 1062 
37129 1071 
37129 1081 
37129 1083 
37129 1089 

Total 
Area 

7.858315 
43.423283 
3.121224 
0.243031 
0.116902 
0.101699 
0.103275 
0.074969 
0.237103 
0.149204 
0.209690 
0.104135 
0.121192 
0.684319 
1. 633048 
1. 500876 
0.294872 
0.385096 
1. 421195 
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0.340524 
0.506106 
0.178461 
0.256212 
0.100038 
0.192921 
0.104863 
0.127028 
0.091349 
0.096423 
0.132593 
0.130420 
0.094327 
0.224445 
0.160253 
0.089605 
0.134752 
0.141426 
0.260410 
0.099050 
0. 073113 
0.360342 
0.015011 
0.002371 
1. 974740 
0.206026 
0.027746 
0.279296 
0.005385 
0.740320 
0.298831 
0.430328 

========== 
28.274265 

Partial· 
Area 

4.375852 
0.092994 
0.708940 
0.029894 
0.114156 
0.101699 
0.103275 
0.068608 
0.026535 
0.064288 
0.188326 
0.104135 
0.102871 
0.039231 
0.642132 
1.111260 
0.294872 
0.114387 
0.332646 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

97.78 
99.96 

100.00 
100.00 

79.89 
1. 70 
0.08 
9.79 

19.94 
8.39 

63.48 
0.57 

17.97 
10.51 

100.00 
====== 

% Within 
Radius 

55.68 
0.21 

22.71 
12.30 
97.65 

100.00 
100.00 

91.51 
11.19 
43.09 
89.81 

100.00 
84.88 
5.73 

39.32 
74.04 

100.00 
29.70 
23.41 



. 
~ Southern Wood Piedmont 

I Willminfton, NC 

I 32 Cape Fear 37129 1091 0.129120 0.129120 100.00 
33 Cape Fear 37129 1092 0. 063311 o. 063311 100.00 
34 Cape Fear 37129 1093 0.340524 0.340524 100.00 
35 Cape Fear 37129 1099 0.506106 0.506106 100.00 

I 36 Wilmington 37129 1101 0.178461 0.178461 100.00 
37 Wilmington 37129 1102 0.256212 0.256212 100.00 
38 Wilmington 37129 1103 0.100038 0.100038 100.00 

I 
39 Wilmington 37129 1111 0.192921 0.192921 100.00 
40 Wilmington 37129 1112 0.104863 0.104863 100.00 
41 Wilmington 37129 1113 0.127028 0.127028 100.00 
42 Wilmington 37129 1114 0.091349 0.091349 100.00 

I 
43 Wilmington 37129 1121 0.096423 0.096423 100.00 
44 Wilmington 37129 1122 0.132593 0.132593 100.00 
45 Wilmington 37129 1123 0.130420 0.130420 100.00 
46 Wilmington 37129 1124 0.094327 0.094327 100.00 

I 
47 Wilmington 37129 1131 0.224445 0.176849 78.79 
48 Wilmington 37129 1132 0.160253 0.160253 100.00 
49 Wilmington 37129 1133 0.089605 0.089605 100.00 
50 cape Fear 37129 123983 0.134752 0.134752 100.00 

I 53 Wilmington 37129 1143 0.099050 0.044422 44.85 
58 Cape Fear 37129 1155 20.175747 0.559491 2. 77 
7 6 Wilmington 37129 1134 0.430328 0.430328 100.00 

--- ============~===== ============ ========== =========== ======= 

I Totals: 85.641312 12.755494 

I For Radius of 1 Mi., Circle Area = 3.141593 

Block Total Partial % Within 

I 
No. City Group ID Area Area Radius 

------------------ ------------- --------- -------- --------
1 Smithville 37019 2021 7.858315 0.901510 11.47 
5 Town Creek 37019 201983 3.121224 0.050824 1. 63 

I 
28 Wilmington 37129 1071 1.500876 0.158949 10.59 
32 Cape Fear .37129 1091 0.129120 0.129120 100.00 
33 Cape Fear 37129 1092 o. 063311 0.063311 100.00 
34 Cape Fear 37129 1093 0.340524 0.038155 11.20 

I 35 Cape Fear 37129 1099 0.506106 0.336736 66.53 
3 7 Wilmington 37129 1102 0.256212 0.184496 72.01 
38 Wilmington 37129 1103 0.100038 0.060051 60.03 
39 Wilmington 37129 1111 0.192921 0.001248 0.65 

I 40 Wilmington 37129 1112 0.104863 0.048589 46.34 
41 Wilmington 37129 1113 0.127028 0.125656 98.92 
42 Wilmington 37129 1114 0.091349 0.091349 100.00 

I 
45 Wilmington 37129 1123 0.130420 0.047805 36.66 
48 Wilmington 37129 1132 0.160253 0.052622 32.84 
49 Wilmington 37129 1133 0.089605 0.089605 100.00 
58 Cape Fear 37129 1155 20.175747 0.287539 1.43 

I 
7 6 Wilmington 37129 1134 0.430328 0.430328 100.00 

--- ------------------ ============ ========== ========== ------------------------ ------
Totals: 35.378242 3.097896 

I For Radius of .5 Mi., Circle Area = 0.785398 

I Block Total Partial % Within 
No. City Group ID Area Area Radius 

------------------ ------------- --------- -------- --------
1 Smithville 37019 2021 7.858315 0.100364 1.28 

I 
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Southern Wood Piedmont 
Willminfton, NC 

28 Wilmington 37129 1071 
32 Cape Fear 37129 1091 
33 Cape Fear 37129 1092 
35 Cape Fear 37129 1099 
37 Wilmington 37129 1102 
38 Wilmington 37129 1103 
42 Wilmington 37129 1114 
49 Wilmington 37129 1133 
58 Cape Fear 37129 1155 
76 Wilmington 37129 1134 

--- ================== ============ 
Totals: 

For Radius of · .25 Mi., Circle Area 

No. City 
Block 

Group ID 

76 Wilmington 37129 1134 
=== ================== ============ 

Totals: 

1.500876 
0.129120 
0. 063311 
0.506106 
0.256212 
0.100038 
0.091349 
0.089605 

20.175747 
0.430328 

========== 
31.201008 

0.196350 

Total 
Area 

0.430328 
========== 

0.430328 
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0.000000 
0.015452 
0.004207 
0.046728 
0.017148 
0.005603 
0.003589 
0.000281 
0.399718 
0.192309 

========== 
0.785398 

Partial 
Area 

0.196350 
========== 

0.196350 

0.00 
11.97 

6.64 
9.23 
6.69 
5.60 
3.93 
0.31 
1. 98 

44.69 
====== 

% Within 
Radius 

45.63 
====== 
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Southern Wood Piedmont 
Willminfton, NC 

=================== Site Data ================= 
Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water Sources: 

49514.76 
23769.21 

105.37 
894.49 
14.46 

============= Partial (RING) data =============== 
----Within Ring: 4 Mile{s) and 3 Mile(s) 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water sources: 

** Population On Private Wells: 

14322.21 
6643.25 

58.60 
619.52 
14.45 

1461.97 

----Within Ring: 3 Mile(s) and 2 Mile(s) 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water Sources: 

** Population On Private Wells: 

13886.18 
6467.45 

21.08 
202.56 

0.01 

480.18 

----Within Ring: 2 Mile(s) and 1 Mile(s) 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water sources: 

** Population On Private Wells: 

15061.77 
7463.98 

20.46 
56.97 

0.00 

156.24 

----Within Ring: 1 Mile(s) and .5 Mile(s) 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water sources: 

** Population On Private Wells: 

5674.12 
2910.11 

4.13 
7.94 
0.00 

23.52 
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southern Wood Piedmont 
Willminfton, NC 

---- Within Ring: .5 Mile(s) and 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water Sources: 

** Population on Private Wells: 

---- Within Ring: .25 Mile(s) and 

Population: 
Households: 

Drilled Wells: 
Dug Wells: 

Other Water Sources: 

.25 Mile(s) 

266.14 
131.12 

1.10 
7.51 
0.00 

17.48 

0 Mile(s) 

304.34 
153.31 

0.00 
0.00 
0.00 

** Population on Private Wells: 0.00 

** Total Population On Private Wells: 2139.38 
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