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ADDENDUM
Dare Beaches Water and Sewer Authority
PREL IMINARY ENGINEERING REPORT
Regional Water ;25 Sewerage Service
BACKGROUND
A Preliminary Engfneering Report (PER) outlining a proposed Regional

Water System (Phase 1) and Reglonal Wastewater Collection and Treatment
System (Phase lf) for the Dare Beaches area was completed in September 1973,
This report was prepared at the direction of the Dare Beaches Water and
Sewer Authority. The study and report was made possible with the cooperation
and financial assistance of the North Carolina Department of Administration,
the State Board of Health, the Office of Water and Air Resources of the Depart-
ment of Natural and Economic Resources and the Coastal Plains Regional Com-

mission (CPRC).

ADDENDUM OBJECT | VE

At the time of completion of the PER resources were not available to
allow construction of test wells fo prove the productive capacity of the
identifled source of water supply, and to collect engineering field data on
which certain report assumptions were based. These additional confirming re-
quirements have now been met with the assistance of the CPRC. This addendum
is intended to summarize the results and conclusions of this field investigation

work.

TEST WELL DRILLING PROGRAM

General:

Part 11 of the PER described the original test well drilling program

designed to locate an adequate source of water supply to meet the present




and projected water supply needs of the Dare Beeches Region. A primary acquifer
was located which indicated a good potential source of supply extending from

the mainland south and west of Manns Harbor, Through Tﬁe southern half of

Roanoke lIsland, and finally deminishing as the acquifer extended eastward

under the barrier beach:-islands. Further study and analysis lead to the decision
fo locate the production test wells on the southern half of Roanoke Isiand.

Two widely separated sites were selected and the test wells were installed. These
test well locations are shown on Map A,

Test Well Construction Regquirements:

A qualified well driliing contractor was selected through normal competitive
bidding procedures to drill the test wells. Strict technical and performance
requirements were established and the contractor proceeded with the work.

(An extract from the contract brescribing the test well construction requirements
is attached to this addendum as Appendix A).

Test Well Program Results:

The results of test well Number | (located at about the center of the
island - See Map A) exceeded all expectations. Estimates from the original'ground
water search program indicated that we might expect the wells to produce up fo
500 gallons per minute (gpm), or about 360,000 gallons per day (gpd), based on
‘twelve hours of pumping per day. Actual test results demonstrated that test well
No. | was capable of producing approximately 955 gpm without excessive drawdown
or fear of other adverse effects. In this particular case the well (screen)
appeared to be located in a sand and gravel strata in the principal acquifer with

a high degree of transmissivity which facilitated this extremely high yleld.




o
o,
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The results experienced on Test Well No. 2 were not so spectacular,
although good results were obtained, test well number 2 produced oniy 300 gpm
with a higher rate of drawdown than that experienced for Well No. |. The
excellent transmissivity characteristics encountered in Well No. | were not
bresen? at Well No., 2 in that materials encountered inlfhe principal acquifer
were fine-grained and there was an absence of the coarse Qravelly material
that was so productive in Well No. I. It is not known whether this was an
isolated situation in this case, or whether well productivity will gradually
decrease as you move southward from the central portion of Roanoke lsland.
This possibility is contrary to the general transmissivity characteristics
reported in the Office of Water and Air Resources Report of Investigation
No. 9 (Potential Ground Water Supplies for Roanoke |sland and the Dare County
Beaches, N. C.) which indicate increased transmissivity as you move southward
on the Island. In any case, we feel that the test well drilling program has
conclusively indicated that good quality water is available from the principal

acqui fer located on the central and southern portion of Roanoke !sland.




The actual boring logs and test pumping results are tabulated in Tables
. | and 2 following Map A. The water appears to be of excelflent quality; however,

it is quite hard and has certain mineral constituants that indicate the desir-
ability of providing some treatment. The chemical analysis of water sampies
taken from each well are shown on Plate | and 2 following Table 2.

The only items specifically requiring treatment is the manganese of
0.12 PPM in Well No. | and in Well No. 2, All other constituants are within
U. S. Public Health Service recommendations. (Recommended |imit for manganese
is 0.05 PPM), It would also be desirable but not mandatory to reduce the
hardness to 100 or less,

Conclusions:

The test well driliing programs described above have conclusively demon-
strated that the immediate and projected mid-range (1990 time frame) water
supply needs of the Dare Beaches region can be met with water obtained from

. the identified and tested principal acquifer on the southern half of Roanoke
Island. 1t has been determined that production we!ls:locafed approximately
1500 to 2000 feet apart throughout the érea may be expected to produce an
average of at least 500 to 700 gpm, or a minimum of 360,000 gpd each, with
twelve hours per day of pumping. The actual number of wells that will be
required to produce the initial desired 5 million gallons per day (gpd) will
have to be determined as the production wells are placed; however, the test
well program has effectively demonstrated that the total number required should
not exceed the PER estimate of 14 wells, Every efforf will be made to reduce Thisr
total number by selectively locating the-welis in the more productive areas

of the principal acquifer to produce the maximum yield.
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e

frilling Contractor Caralina ™11 & Purp Co.

WELL RECORD

BOX 9392

—

* NORTH CAROLINA DEPARTHENT OF WATER AND AIR RESOURCES
DIVISION OF GROUND WATER
- RALEIGH, N. C.

e

TEST WELL NO. |

i
2.

3.

4.

G

6.
7‘

9.

2.
:3.

M.

.76'

Darae County Latsr & Sewer
Location .08 Road to ‘anchese

Town

Reg. No. 138

Show a sketch of location on back of form

vell Perm it Mo,
County Daxra
Quadrangle No.
DRILLING LOG
Depth
from T¢ ] Formaticn

0 2 Top Soil
2 22 Sand (Yellow)
22 L0 Clay & Sand wixod
140 | 150 Cravel & Clay
150 150 Gravel & larl
150 250 Sand (off whits)

Owner .___cays Co, Water & Sguar

Address _ianteo

Yopography: draw, slope, Rilltop, valley, flat

Use of well _Nater sy8temyate Completod _ 10wlleT3

Rig type or method _HRotary Total Depth ;_ggngiﬁy
Casing: Depth Diam. Type :
From 0O to 117 ft. 20 in, £ L0 otee)
Grout: Depth Material Method

From 0 to 115 ft. __coront__punped

Scroen. Depth

epth Dizm. Type and opening
.- 120 1o 130t 8 _in. _SS_ kO stat
19 8 88 L0 stat
Iaterl..?ges (deﬂ% g 5540 stat
: S5 Lo sgtat
Static Water Level: _BEEL_____; ft. gZ?gﬁ top of casing
which is 2 __ ft. above Tand surface.
pate __10+10~73
Yield (gom) 955 ___ Method of testing __F¥TEOd
Punpinngater Level: _282:2____ft. after .28 hrs.
95 gpm.
Water Quality good Temperature (°F)

vell sterilization method

Permanent Pump: Type Make
Installed- _ Date By

Capacity (gpm) Hp.

intake depth Airline depth
Remarks:

| do hereby certify that this well

‘cord is true and exact.

SIGMATURE OF CONTRACTOR OR AGENT

= —

- TABLE |

| hite copy - Department of Water & Air Resources] Blue-Drillers copy; Green-Owner's copy.

[ ey

s 8



. ' - . PUMPING TEST DATA raxe 1T,

t conducted by:

] Ogper: Address:

mp"ell No.: . Location: County:

~ervation Well Locations:
line Iengths: Pumped Well Observation Wells

marks:
nping rate measured with: Water levels measured with:

Pump Well Data
Plezometer Altitude £

; l:;:ie E'l;i;;nssd R'er:dtﬁ:g Purx&gin g Dmge R(i:gﬁgg F:: Remarks
Time Min. Inches GPM Pressure Teet Water

00 020 IS o0 to 4

™00 £I0 K13 L) oo .
00 750 s 5og 0.0 >
o 510 35 SEE 50,0

2 00 & C R3S Sl £0.0

=10[0) %) Eh! SE) ©1,0 ' '
00 "I IC 38 10) 50,0 !

0 I070 I (]9 50,0

o0 TT30 ™ #14) $0.0
ole] 1150 RIS 957 00,2
00 257 I3 50 50,3

s:UU 1510 30 G50 50, 3
! 1370 38 STop 0.3
7 T30 38 750 20,3

RANIVY) 50 I3 8)4 OO

\_EL:UU l?bu jo Qr-‘; S")-j
LRV Y) BKOWRY) T8 0Ty 50, 3

Sthooe i

gTOVETY

L:01 1N 0 N
102 2~ 4

R 22,2

L:0L: 15,1

205 17.4L
06 14,0

L:07 !

L S
105 T2

2 .10 ]f. :-:

TS T =
e 15:,¢ -
125 15,0

LG : 12,5

B 1.t

ub 11,0

L 1C.e

222 .5

= 00 F.0

£z 71T




L~ TEST- WELL NO. |

Ed .
PR ge I, (Table 1A)
‘ - - PUMPING TEST DATA -
t conducted by : Capolira bell and Pi=n Co, (Tnp Spacravec)
I G : Dare o, Velev S LSRAS Address: Nace Yazd M. D
Vell No.: L. Location: County : Dare
1Jervation Well Locations: :
line Iengths: Pumped Well Observation Wells
marks: wel) flowed at ore time
~x,0 orfice =lectric Tave

nping rate measured with:

Watar levels measured with:

Pump Well Data

Plezometsr Altitude

X‘J‘;t’e E'llfi!r)::d R&m ¢ Pqu%zZ}ang Dlx;?k?gge R(i:'c.ixﬁ:g 1‘:: ¢ Remarks
\z‘in;e Min, Inches GPRI Pressure Feet Water

:1; -

00 started 2,8 £00 Vo ™
105 2 32.5 Enn " .
:10 10 32.5 £n0) ], 0

¢1t 15 32.5 EN0 R
20 20 2.5 50 P &
1D 25 2.0 F00 .
30 20 W5 RIak) z.0
) 3> 12,0 =0 3 o
o) ) 7.5 TRtS 5

Lo L5 2,5 A 11,0
51 50 5 00 5

? 55 U5 j2raT) >R
U:'Ob 28 —;3 g EQ? 0 well fiawine

. SRV

SEPLS) ) T2.T Iiare! ? g
2:15 75 2,5 fng r i
0:20 50 32,5 200 A ‘
03¢ 85 22,5 R0 A

5130 50 32.5 510 0

0:35 Q5 32.5 F0N "
050 100 37,5 50 0

Je05 1C5 32.5 <R A -
0:50 110 22,5 o0 3
0:5% 1% 7.5 yora ~
T:00 120 7.5 = P

L:15 135 7.5 =7h “5
~T3O 150 12, son [
TS 5T P =7 A

7T 1Eile) 5 T =
T ZI0 1+ T g
e ki) 5T T~% == Same
T T30 T TR =5 =
T 50 71 T N
T 15T 7T TR R —
Y Lco =1 1A ;";.r\

100 Lt Q= e ; '3’5
e 510 2R e LN

; 91Q 22 220 K N




t conducted by :

- PUMPING TEST DATA

®a. . ITT.

1 Ownper: Address:
mp&’ell No.: Location: County:
~ervation Well Locations:

line Lengths: Pumped Well Observation Wells
marks:

aping rate measured with: Water levels measured with:

Pump Well Data
. Plezometer Altitude

Date Elspsed Pumping Pump Feel

and Time R::ldbﬁz Rute Discharge - Rciﬁgf:g to Remarks
Time Min, Inches GPlL Pressure Feet Water
210 7.9
2:1E 7 A
2320 7L A
2:25 7.4
c :30 7 ) 3
7135 7.3
21,0 7,2
2:015 7.1
2150 T
23n5 .0
3:00 7.0

°

st




‘ .‘/ELL RECORD

RN

DRILLING CONTRACTOR REG. NO. WELL CONSTRUCTION PERMIT NO.
1. WELL LOCATION: (Show o shetch of the location on bock of form)
Neorest Town: County: Jpre
n QH %Q h'_angbgsga : Quodrangle No.
- oad, Community or Subdivision and Lot No.) .
2. owner___aY9 County .ater & cewer - —_
3. ADORESS:  “anten DRILLING 1.0G
™
4, 'TOPOGRAPHY. drow, valley, slope, hititop, flat FROM 10 FORMATION DESCRIPTION
5. USE OF WELL!_w:.ter cvsten OATE: _ 12.1%.73 0 2 Top Soil
6" DOES THIS WELL REPLACE AN EXISTING WELL? _ 1.0 2 18 Sind & Clay Yelloe
7. TOTAL DEPTH:_236 _ RIG TYPE OR METHOD: TQtaYy 1= 122 Clay ¢ Sapd smixad 00
8. FORMATION SAMPLES COLLECTED: [ %JYES No.of Bogs 20 || )22 1% | “ravel & Clay
9. CASING: Inside Woll thick. 18 228 Jravel ¢ ¥hite Sand _
Depth - Diam. weight /{1, Type 278 213 Fine Sand & Clay
~ from . O o120 o _10 I'],b S8 £ 8
112 0 132 8 #L0 S5
» 122 2 Mo 0 8S
1 R &
10. GROUT:ES;; Degthl Motgrial #ﬁg Method :;"35
From 0 __ 10 t1 _COMAD
. SCREEN: Depth Digm._ Yype and Opening
. From wo_1L2 #n _8 3 29
< 2162 7 8 SS 29
183 220 8 3S 29
12, - GRAVEL: Depth. Size Materiol
From__ to__ f,
13. WATER ZONES(depth): __ 1322220
14. sTATIC WATERLeveL: 3ol 1. 2°™°  10p of casing,
.Casing is 2 f1. cbove land surfoce. ELEV.
DATE MEASURED: 12-13-73
15. YIELD(gpm: _370 ___ METHOD OF TESTING: v
16. PUMPING WATER LEVEL:__39=8 1. ofter _25 hours
' at .gpm.
17. CHLORINATION: Type B TS Amount 5 1lvs,
18. WATER QUALITY: TEMPERATURE(®F)
19. PERMANENT PUMP:(Show o sketch of well head on back of form)
Date instolied Type Maoke
Copocity (gpm) HP
intoke Depth Airline Depth
20. HAVE YOU INFORMED THE WELL OWNER OF THE

U SO G

e

" TEST WELL NO. 2

NORTH CAROLINA DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES

OFFICE OF WATER AND AIR RESOURCES
GROUND WATER DIVISION
P. 0. BOX 27687 - RALEIGH, N. C. 27611

DEPARTMENTS REQUIREMENTS AND RECOMMENDATIONS 2
REMARKS well capped -
ample turned over 1o :Allie lardison

1 do heredy certify that this well record is true and exact.

SIGNATURE OF CONTRACTOR OR AGENT DATE
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PUMPING TEST DATA

( Joe Seaproves)

s

LA

TEST WELL NO.

(TABLE_2A)

ducted by: Carolina kell & Puynn Co,

Ic er: Dare uounty Water & Sewver Address:
amped Well No. : . Location: —xaun Town Road County: Dare
bservation Well Locations: ’
sirline Lengths: Pum Well Observation Wells
‘emarks: Mr, wWilli e Hardison was on site_at _start and finish af test
rumping rate measured with: _electric tane Water levels measured with:

Pump Well Data

Plezometer Altitude &

D.:‘e !w R'!‘u“ﬂbe’ g w Dmge Gauge !‘:: Remarks
. 1’15!2;? 3 Min. Inches GPM Pressure Teet Water
030 I 200 2.}
oI 2 200 1 0.1
0372 3 500 .7,
10233 4 200 Q.9
0330 > 2N0 9,7
ROLE) 4) 200 49,10
o 270 =0,
w37 o] 200 cn,
rorat ?r‘i 2Ty COR
10:39 200 0. 3%

10: 200 50, 3%
b 200 50,

: 200 cO
10:L3 200 50.5
LOshly 200 0.6
10:45 200 £0.6
10 50 200 Q.6
10:55 200 cn, b
11:00 200 50,6
11 0l 250 58,00
11:02 250 60
11:03 250 61.11
11:0L 250 62.0
11:02 36 250 62,0
11:06 37 26N AD .2
11:07 18 250 /2,1
11 :08 29 200 797
11:09 LO 250 £D 3
"1:10 L1 26N %5 1
11:1% L6 200N ¥
3120 52 250 62,6
11:25 g5 RN Z5 R
11:20 60 3100 A2 .6
11:3% &5 300 en, 2
I1:36 56 300 i n,2
1132 0" SN0 A, 3

60 0N 81.2

: oY 300 *1,5%
T30 70 Sl LG
1l:4l 11 00 n1,55
IT:L2 72 300 1,58
13045 (3 N0 "T.5%
1Y sl Th 300 ¥1,65
17 55 77 eYale) 20 )




st econducted by :

Page II.
PUMPING TEST DATA

ch er: M—. Y. ()4 1.1} :
m ell No.: Location: County:

servation Well Locations:

rline Lengths: Pumped Well Observation Wells

amarks:

imping rate measured with: Water levels measured with:

Pump Well Data
) ) s Plezometer Altitude
2:: E'I'Ime R:‘:'ﬁ;z P“l!;ﬁn‘ Dmge R(i:gisxi‘j Fg‘ Remarks
Time Min. Inches GPM Pressure Feet Water

1:50 ¢l 200 1.6
Li5b 05 300 7.6
7700 [0 300 N 1.6
2710 5 N0 1.5
2320 105 300 81.0
¢ +30 115 300 81,6
M) 130 300 - B1.6
100 L5 300 BL.6
IS T50 o0 RN

LY 175 300 T2

s00 2Ub 100 B3.
i1010) 205 ) . 100 B3
m? 4 300 82,60
a1 300 300 83.0
~00 355" 00 SIS

U ul> 300 77, 8

*VU L75 00, Qa A
100 215 300 FEM
0:00 el ) R2 R
1:00 695 200 a1 R
.2:00 715 300 83,8
* 300 775 300 ' 82,8
100 835 200 27 R
3:00 895 300 38
1200 c55 300 SEME)
2100 1N1° 3N , R2.9
2300 1175 00 ) T30
7:0N 1175 RISD) 9,2
1:00 1195 300 ;e
}:00 1255 N0 RS 6
17:00 1315 300 ' SCL6
*1:00 1375 00 5,6
2300 1377 00 " RE.7
1202 173 0 ' 20,
1203 1379 0 1,11
7700 — 1380 o) 1.8
12 1301 0 10,7
12 1362 0 10.

: L 133 0 9,10
1208 1l 0 0,6
12:09 1385 §) 9.3
121110 LI00 9) 9.1
12,11 1367 0 11
12,12 1788 0 .10




Dy s*e' TIT.
PUMPING TEST DATA

t conducted by :

4} er: Address: —

m ell No.: Location: : : S County:

iervation Well Locations:

line Lengths: Pumped Well Observation Wells

marks: — . —
nping rate measured with: i Water levels measured with:

Pump Well Data

. Plezometer Altitude

I:::‘e E“h::d n:‘:m g Pu;;;:!en( Dmge Gauge F:: d Remarks
Time Min. Inches GPM Pressure Ita;mdlnz Water
2,13 12389 ol 8.8
vl 1390 Q R0
115 L 1391 0 : 3.8
2110 1392 0 a
Y17 1393 Q 8.3
110 1394 _0 8.3
019 1395 0 R.2
Y20 1306 o) f.12
YL 1401 0 7.9
130 1L06 o) 7 A
T135 1411 0 7.,
!31-10 11:16 0 7 nd
z? 57T 5 71

4 1126 0 6.11%
) 1431 0 4,10
00= 1036 0 6 8%
0)5) TLLT N 6.7
110 RRITHS) N A6
15 LLoL o] 6.5

PR . s SR e e BT T S




[
Nam f Owner

ar Supply:

WATER QUALITY ANALYSES

Division of

Test Well
Health Services, Laborato.y Section
P. 0. Box 28047, Raleigh, North Carolina

No. |

Complete all |tems above Heavy Line

(see instructions on

DARE COUNTY WATER

reverse side)

Type of Supplier.
| -Municipal

2-Sanitary Distric.

27611

N T Y

—_— R

S5«Association
6-Industrial

7-institution
Address: MANTEO NC [ 3-Mobile Home Park B-Private
1 [ Y-Community 2-Qther
Well No.
Source of Water:
County: Darg l-Ground { ] 3-Both
. WORTH F. P3 0 2-Surface Y-Purchased
Report to: CKAR
Source of Sample: 2-House Tap
Address: PO Box 1085 ] I-well tap [ } 3-Distribution Tap
SANFORD NC 27330 Type of Sample: [ ]
| ~Raw 2-Treated
Collected by: J. _SeAGROVE
Type of Treatment:
Date Collected: 10=11=73 Times 13100 ] 0-None [ ] 5-Lime
{ I-Chlorinated [ ] 6-Soda Ash
Remarks: 2-Fluoridated % 7-Polyphosphate
[ 3-Filtered 8-Water Softener
[ ] u-atum [ ] o-other
Analysis Desired:
K ﬁ i-Complete analysis (I8 tests)
. [ ] 2-partial analysis (9 tests)
ANALYSIS
Color 000 units Ph 00.0 .
(000) 10 _ ( ) - 1]
Results in Parts per Million
ini CaC i .
“Alkalinity CaC0g (000) 244 Fluoride (0.00) 0,16
' »*
Total Hardness (000) 217 Arsenic (*0.00) < a.01
“Iron (*00.00) 0.18 Cadmium (*0.00) < Q0,07
Manganese (*00.00) 0.12 Chromium'© (*0.00) < 0,05
Turbidity $i0, (000) 0.5 Copper (*00.00) < 0,05
Acidity CaCo, (000) 0 Lead (*0.00) < 0,05
Chloride (000) n Zinc {*00.00) 0.06.
L .
Sodium (000) 24 CALCIUM 63,0
LP_o‘ium (00.0) 10,0 MAGNESIUM 12,5
" 1016
Date received 16=73 Date reported 10-19-73 00024
CHILDERS Lab. No.

-Date analyzed

Reported by

[

« Flats | l




yme of Owner

WATER QUALITY ANALYSIS

TEST WELL NO. 2

NORTH CAROLINA DEPARTMENT OF HUMAN RESOURCES

CHEMICAL ANALYSIS OF WATER
Division of Health Services, Laboratory Section

P. 0. Box 28047, Raleigh, North Carolina

Complete all Items above Heavy Line

(see instructions on

DARE CO. SEWER & WATER

- Supply:
idress:
Well No. 2

unty: DARE
eport to: WORTH P ICKARD
idress: Po_Box 1085

SANFORD NC 27330
Jivected by: —JQE SEAGROVES

12=14=73 12130

1te Collected:

Time

emarks:

reverse side)

Type of Supplier:
I-Municipal
2-Sanitary District

27611

E
i

|
]
|

5-Association
6-Industrial
7-Institution

#BOTYTLE BEING SENT POR REPEAT

OF LEAD ANALYS!S,

3-Mobile Home Park 8-Private

Y-Community 9-0ther
Source of Water:

|-Ground 3-Both

2-Surface Y-Purchased
Source of Sample: [ } 2-House Tap

[x] I-Well tap - 3-Distribution Tap

Type of Sample:

| -Raw [ ] 2-Treated
Tyoa of Treatment:

X| O-None b-Lime
I-Chlorinated 6-Soda Ash

2-Fluoridated
3-Filtered
] 4-Alum

7-Polyphosphate
8-Water Softener

] 9-0ther

Analysis Desired:
x]

I-Complete analysis (18 tests)

] 2-Partial analysis (9 tests)

- ANALYSIS
dlor (000) 7 units Ph (00.0) 8.1
Results in Parts per Million
Tkalinity CaCoq (000) 210 Fluoride (0.00) < 0,10
otal Hardness (000) 154 Arsenic (*0.00) < 0,01
ron (*00.00) 0.20 Cadmium (*0.00) < 0.01
anganese (*00.00) 0.1% Chromium'® (*0.00) < 0.05
Jrbidity Sio, (000) 0.7 Copper (*00.00) < 0.05
cidity CaC0g (000) 5 Lead | (*0.00) *
nloride (000) 35 Zinc (*00.00) 0.0%
2dium (000) 21 CALCIUNM 30.0
otassium (00.0) 5,2 MAGNESTUM 7.2
ate received 12-20-73 Date reported 12-21=73
Plate 2 o984

- -

e




FIELD ENGINEERING DATA COLLECTION

General:

During preparation of the PER a number of engineering assumptions were
made concerning alternative methods of constructing water supply pipeline
crossings over open water areas, and for effluent disposal from the proposed
wastewater treatment system. Although the proposed solutions to these problems
outlined in the PER are considered to be imminently sound, it was necessary to
confirm some of the assumptions made in that the project costs can be affected
by the schemes which are ultimately adopted. Thus, it was necessary to conduct
field surveys and collect geological and soils data to reveal any problems
that might influence the preliminary design concepts or original cost
estimates.

The data required included obtaining bottom profiles of proposed pipe-
line crossings, subsurface soil investigations reflecting soil characteristics,
pile bearing capacities, pipe burial problems, etc. An off-shore profile
extending from the beach into deep water was also required to determine the
location and length of the proposed ocean outfall for effluent disposal from
the regional sewage treatment plant.

The necessary field surveys were made and a search was conducted to obtain
other useful information and data that might be available from other sources.
The Bridge Design Division of the North Carolina State Highway Department
assisted by providing test borings and test pile driving data collected during
construction of the U. S. Highway 64-264 bridge crossing at Roanoke Sound.

Test boring information, hydrographic and sismic survey data and geological

data.collected by the Geology Department of East Carolina University also proved




useful. This later information has been coilected over the past four years by
Professors Stanifey R. Riggs, and Michael P. O'Conner as a part of a report
prepared under the Sea Grant Program entitled "The Sediments, Sediment History,
and Sedimentary Processes of Northeastern North Carolina's Coastal Area: Their
Implication upon Coastal Zone Management". Data obtained from these sources
are identified whenever they are used in this addendum. These engineering
investigations have been compiled and are summarized in the following sections

of this addendum.

Analysis of Alternative Pipeline Crossing:

Paragraph 5C, Part || of the PER discussed the water supply pipeline and
offered a comparison of two proposed alternate pipeline routes. This initial
analysis indicated that a possible pipeline crossing route extending from the
northern tip to Roanoke Island directly across the sound to the Nags Head -
Kitty Hawk area (Route B) would probably cost more than twice as much to con-
struct as compared to Route A which crosses Roanoke Sound adjacent to the
U. S. Highway 64-264 bridge crossing. This analysis was based on the assumption
that the Route B crossing would be entirely sub-acqueous and it was assumed
that the pipeline could be buried on the sound bottom withaut excessive dif-
ficulty. 1In order to confirm the initial comparative estimates, a bottom
profile was run of the Route B crossing. This profile is attached as Plate 3
which shows the sound bottom to be relatively flat ranging from 7 to 10 feet in
depth. Limited probings were ftaken which indicated that the bottom materials were
sand or silty sand,

A more thorough investigation was conducted in conjunction with the

previously referenced East Carolina University geological study of the area,
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Hydrographic and acoustic profiles were run by that agency in the general
vicinity of the proposed crossing which reveal that the sound in this area was
transected at one time by deep channels which flowed through the old Roanoke
Inlet which closed through natural processes in the early 1800's, When the
Inlet was closed these deep channels were apparently filled with materials of
poor quality which could present some difficulty if a subacqueous pipeline
crossing was attempted in this area. Examples evidencing these old channels
are shown on the acoustic profile of a section of the channel inserted as
Plate 4 and also indicated.-on Plate 3. A sketch showing the general alignment
of these old channels as revealed by the ECU study is also attached to Plate 5.
I+t may easily be seen that any pipeline crossing in this vicinity would also
have to cross these old channels which could present considerable construction
difficulty. With this additional information it was positively concluded to
abandon any further attempts to exploit the Route B pipeline crossing.

Based on the above decision efforts were concentrated on collecting infor-
mation related to U. S. Highway 64-264 bridge crossing (Route A). A bottom
profile was run and is included in this addendum as Plate 6, This profiler
reveals that the water depth is extremely shallow throughout most of the
crossing area except in the navigation channel at the draw bridge, and a
fairly deep natural channel under the short bridge span that connects Pond
Island with Bodie Island in route to Whalebone JuncTion. Limited probes showed
relatively hard sandy material was to be found 2 to 4 feet below the botfom
surface, except in the deeper channel crossings as shown on the profile. This
leads to the conclusion that the pipeline should be buried to approximately 15

foot depths in the channel areas and to about 8 feet deep throughout the rest

of the sound If a subacqueous crossing method is used,
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During preparation of the PER consideration was also given to the possibil-
ity of constructing an elevated pipeline crossing using pile bents to carry the
initial and future additional pipeline across the sound areas. Design require-
ments for this possibility necessitated determining general soil bearing charac-
teristics and pile bearing capacities of the bottom materials in the sound.
Further research revealed that both the N.C. State Highway Department and the
ECU investigative programs in the area contain useful data to aid in this analy-
sis. Although the ECU study project did not include test borings in the
immediate water areas adjacent to the bridge, numerous borings were taken In
the vicinity of the proposed pipeline crossing. These boring locations are
shown on Plate 7 and the actual boring logs are shown on Plate 8. These logs
and the accompanying grain size analyses made of the materials extracted from
the core borings show the material to be comprised of sand and shelly sandy
materials with some quantities of silt and organic materials interspersed

throughout the boring core.

Information obtained from the State Highway Department test drililing and
pile driving program associated with the construction of the U. S. Highway
64-264 bridge also indicate a good pile bearing capacity at depths ranging
between 20 and 28 feet throughout the sound crossing. Graphic illusfrafion of

this data is shown on Plates 9 and 10.

Careful analysis of information obtained from the two above references
indicates that pipeline crossing can be satisfactorily accomplished either by
subacqueous burial of the pipeline or by transporting the pipeline across the

open water area by placing it on a pile bent structure which would be located

.approximately 200 feet south of the bridge centerline. Comparative cost




analysés of the subacqueous versus the pile supported crossing clearly indicates
that the pile founded pipeline crossing would be the most economical method.

The initial cqu estimate in-the PER was based on a pile supported pipeline
crossing with the pile structures driven to a depth of approximately 30 feet.

It is our opinion that this confirming data.validates the preliminary estimate

and design conclusions contained in the PER.
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R o .

@ |svvsoL DEPTH" DESCRIPTION

;'-:-.Tfili 0t-20' . Medlum sand, mostly brownish black

{20 ~25! Muddy fine sand, park gray throughout

Slightly fossilferous, muddy fine sandy material, med, gray

S 261« 40" . :
) Fossilferous med. sand, some shell fragments, grayish brown
A A0 =537 | 43'=4h4' fossilferous sand, shell fragments, dard gray

2 IV ER STightly fossilferous fine sand, mostly dark grayish brown
l 0'=-9!' Fine to medium; sand mostly gray
'f,§;10'f16‘ Fine to medlum sand with oyster shell fragments
.“29'-29‘ Fossilferous, muddy sandy material, oyster fragments, dark gray

129-31"' fine sand dark gray

" 31=-33 peat & organic rich muds & sands

364=52" 33-35 organic muds & fossilferous muck, oyster fragments
© very fine sand, dark greenish gray

55¢-83! Fossilferous mud; oyster fragments

===
—— —— —

CORE BORING NO. CS-97

Interbedded clear fine sands and gravelly sands with
highly abraided shell fragments (washover sediments)

e |27-35! Dark gray mottled sandy mud and muddy sand

,':-=-—-:1="“'___
e 135 b Red brown clean, granular medium sand
Vil =50 Gray interbedded fine sand & granular medium sand
% "ﬁiSO‘-6l‘ Dark gray mud & sandy mud with mottles of fine sand
T

DAT%e‘ﬁt.S?fusﬁ)Fo;y, East Carolino CORE BORING LOGS

University, Sea Grant Program Study

' of Sediment History & Processes in DARE BEACHES WATER & SEWER AUTH.
. Northeastern North Caroling. PRELIMINARY ENGINEERING REPORT
HENRY VON OESEN & ASSOCIATES ADDENDUM

CONSULTING ENGINEERS & PLANNERS .
WILMINGTON, NORTH CAROLINA NOVEMBER, 1973

PLATE Na. 8
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