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NCDOT Project I.D. R-609IA

Guildford County, NC

US 311 High Point East Beltway From US 29-70
To North of NC 62 North of Archdale

Prepared by: Stantec Consulting
801 Jones Franklin Road Suite 300
Raleigh, NC 27606

May 20, 2002
NATURAL CHANNEL DESIGN
MILE BRANCH

Right of Project Station 31+60
through
Right of Project Station 33425
Permit Site &

The alignment of US 311 (High Point East Beltway) will require that a portion of Mile
Branch be relocated south from Project Station 31+60 Rt. to 33+25 Rt. of L-Line for
approximately 165 meters in length. The proposed channel relocation is designed
according to "natural channel” design principles proposed by Dave Rosgen.

The stream was found to be perennial in nature, having flow through the riffles and pools.

There is no hydraulic gage data available on this stream nor on nearby streams. Current
discharges were estimated using the NCDOT procedures for rural watersheds.

EXISTING CHANNEL

A representative portion of the existing channel (around station 32+20) was surveyed in
detail for the purpose of channel classification. The existing channel was measured to
have an entrenchment ratio of 7.37, a width/depth ratio of 6.23, a sinuosity of 1.24 and an
average slope of 0.003 m/m. A pebble count was preformed and the channel was found
to have a concentration of sand in the pools, gravel in the riffles and a classification of
gravel bottom. The channel was found to be a B4c stream type according to the Rosgen
classification system.

NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-06091A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

)
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REFERENCE REACH

The reference reach was surveyed in detail for the purpose of channel classification and
use in natural channel design. A 143 ft long reach was surveyed in detail. The reference
reach channel was measured to have an entrenchment ratio of 8.55, a width/depth ratio of
10.13, a sinuosity of 1.19 and an average slope of 0.015 ft/ft. A pebble count was
preformed and the channel was found to have a classification of sand bottom. The
channel was found to be a C5 stream type according to the Rosgen classification system.

PROPOSED CHANNEL

Based upon the existing valley type and the flood prone width desired, the proposed
channel design has a C4 stream type classification. Design data is given in the attached
table along with existing reach and reference reach data. Channel gradient is controlled
by the natural channel tie upstream and by the three 3.4m by 2.4m reinforced concrete
box culverts downstream. Mean “bankfull” depth was set at 0.54 meters. This gives a
maximum bankfull depth of 0.80 meters. Above bankfull depth it is proposed to excavate
an approximately 45 meter wide flood plain (including the channel).

It is believed that by forming a flood plain above bankfull depth channel stability will be
enhanced by reducing velocities for those discharges above the bankfull discharge. This
should lead to a more stable channel during and after watershed development. It is
anticipated that the proposed channel will have a natural gravel bottom. Maximum pool
depths of 1.61 meters are proposed at outside bends of meanders.

Using the proposed channel geometry, sediment transport computations were performed
to determine whether the bankfull discharge would be able to initiate movement of the
D50 particle obtained. The proposed bankfull shear stress has been reduced from 2.39 to
1.24 kg/m2 (0.49 to 0.254 lbs/ft sq). The D50 particle recorded during the bar sample
was 16mm. Using Rosgen’s version of Shields Curve the shear stress to initiate
movement of a 16mm particle can be a low as 0.97 kg/m2 (0.20 lbs/ft sq). Therefore
since the proposed shear stress for the Type C channel is less than the existing conditions
the proposed channel should be stable.

Proposed channel stabilization is shown on the attached detail sheet. It is anticipated that
channel banks will be planted with native trees and shrubs above bankfull depth. Rock

. Vanes, Cross Vanes and Root Wads will be utilized to control the near bank shear stress

in the meanders, along the proposed roadway.

_NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-06091A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TONORTH OF NC 62 NORTH OF ARCHDALE
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‘Location: WLA"D %ﬁﬂaﬂ' Sf’r€ 147)

Site #1b Sta 32+20-L-R to 33+25 -L-R

W Design by: C. Heath Wadsworth, El 12/1/2000
m Checked by: Kevin Williams, PE 12/2/2000
EXISTING PROPOSED | REFERENCE REACH | REFERENCE REACH
ITEM CHANNEL REACH (English) {Metric)
STREAM NAME Mile Branch Mile Branch Dixon Branch Dixon Branch
STREAM TYPE B4c c4 C5 C5
DRAINAGE AREA (DA) 581.03 ha 581.03 ha 402 Ac 162.69 ha
BANKFULL WIDTH (W) 575 m 6.45 m 15.20 ft 463 m
BANKFULL MEAN DEPTH (dy) 0.92 m 0.54 m 1.50 ft 0.46 m
WIDTH/DEPTH RATIO (W) 6.23 -12.00 --10.13 10.13
BANKFULL X-SECTION AREA (A;) 5.32 m® 3.45 m? 22.70 211 m?
BANKFULL MEAN VELOCITY, m/s 1.15 mps 1.77 mps 2.81 fps 0.86 mps
BANKFULL DISCHARGE, m®/s 6.09 m%s 6.10 m¥s 64 cfs 1.81 m¥s
BANKFULL MAX DEPTH (dpax) 1.37 m 0.80 m 1.60 ft 049 m
WIDTH Flood-Prone Area (Wg;,) 4240 m 45.00 m 1300 ft 39.62 m
ENTRENCHMENT RATIO (ER) 7.37 6.98 8.55 8.55
MEANDER LENGTH (Lm) 95m 75 m 33-711t 10-22m
RATIO OF Lm TO W 1.65 12 22-47 22-47
RADIUS OF CURVATURE 10.0 m 18 m 6-9ft 2-3m
RATIO OF Rc TO Wiy 1.7 2.8 0.37 0.4
BELT WIDTH 16.0 45.2 30 9.14
MEANDER WIDTH RATIO 28 7.0 2.0 2.0
SINUOSITY (K) 1.24 . 1.40 1.19 1.19
VALLEY SLOPE 0.004 m/m |  0.0034 m/m 0.018 fi/ft 0.018 m/m
AVERAGE SLOPE (S) 0.003 m/m |  0.0024 m/m 0.015 fu/ft 0.015 m/im
POOL SLOPE 0.005 m/m |  0.0005 m/m 0.003 - 0.012 fuft 0.003 - 0.012m/m
RATIO OF POOL SLOPE TO
AVERAGE SLOPE 1.78 0.20 0.19 - 0.83 0.19 - 0.83
MAX POOL DEPTH 1.86 m 1.61m 1.90 - 5.80 ft 0.58 - 2m
RATIO OF POOL DEPTH TO
AVERAGE BANKFULL WIDTH 2.01 3.00 13- 3.9 1.3-39
POOL WIDTH 10.98 m 9.68 m 31 ft 9m
RATIO OF POOL WIDTH TO
BANKFULL WIDTH 1.91 1.50 2.04 2.04
POOL TO POOL SPACING 30.00 m 323 m 18- 30 ft 5-9m
RATIO OF POOL TO POOL
SPACING TO BANKFULL WIDTH 5.21 5 1.2-2.0 1.2-20
NORTH CAROLINA
DEPARTMENT OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-060914)

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
* TONORTH OF NC 62 NORTH OF ARCHDALE

SCALE AS SHOWN

™

SHEE7(?_§. OF =

G:\NCT\OZ29\OIO\PLANS\PERMITS\permit.bdr




091

SHEE?QOF 2\\

=
&y
=
L =5
< S g
= £ =<
S I =4
Sl ESsS
s S8&FE
O Q o
Q| u, O Wi 5
SO a-@=
g s Sss3d
g5 ©<258
5 :E
j g
Q X =
- O
lntlv_l
@ ES
> o
5
2
|
3
uopoesS-X ¥ — = JdMH @ YOUSE MO + SOBMBL X S JOJBM mip— nmn.lll._._o
ort 4743 00} 08 09 oy 0z 0
06
16
L H5apAnvHL

;_ucmp_m uoxiq

@ Wrr.w k.fﬁ&
QYN

(y) uonens|g

APQ W ABd\S | INYI\SNY 1\ OIDNEZON LINNE

WY BEIEBC
2002/¥1/9C



oT+ 08+ 09+ or+ oc+ iL 08+ 09+ ov+ oz+ oL ;g
R v S * . Py £
Nvid -1~ 304 UL .LEE!HS 33S 8%
i
g
3
OLC - OL¢ ?&
1z e |
[Ax4 ravan B
TIZ i B3
Y4 |44
SIC ] 14
h4AYA Yic
JAYA LIT
YA 8le
¥4 61¢C
(124 [V I 44
|Y44 1Z¢
- N =
Vo wHag g 133Hs 335 R
Wi _‘3& iﬁ ¥ smlsu;zmmuvuaég Sw‘gn s)?N‘;g = ‘;m,lbsg%;wg’éﬁ | (AL HONZE TINDINVE NIW wg L3208 ) /
$3QIS L'S'LM d33a_W8'0 ‘ISYE WB'Y by S ; g 7,
V1A TANNYHD TYANLYN| SN V'R > .
e — )y | 11 E
wwzsxn)we N i @
WV w2\ \ /| O\ | Jaewmros YECHO ( g
- o 5 w
"z -z 133HS TIv13a 33S ! 8
ZLFOL VIS Wyails : ‘
ezt VR it ! BToE+0l Od
y NOISIO TN IvEIvIY ONE f— : B6LIEH!I Ad ‘
- - o "
- - W1'do po - LT no ~=3aa3aHs Uv13Q 335
- - > v 7‘fl’+5£ I: W I . ZZ QL VIS Wv3Hls
X—_ : ] I INVA'SS0¥D NDO¥
L i Aﬁ-" (H)%ﬁﬁ - 5 ~x ;al A |
4+ Id 3+ Id £ (OZ55)) g3 eSS A B
o R -
-2 %) T-SbrEE SxAT 15 @ - 'b\').s {b +0! 1id
X- L Q@ [
> e Y I co19 0k i
». v)3d 335 D L) = 00'00+0L YIS WYINLS
- - /8, SS¥1D —f—t- 5 . TANNYHD TvinivN Nio3s
- - /M HDLIQ 35VE Y1 W9'D . = I W B T .
- - I . = - T T K X T
7 sy oSN J/ - 7 - —_—
== —— TZ 43S wvang. A s . X L it i) NPNRSOSt ot -
;) . J 1 VIS Wyals [/~ x
- amﬂ—ssox: 20| T
o ) _ T
11y, 3 A : PR -7 1330S 1IV13a 33§ 24 M
Y2, & N . SAYMLO0Y (Q3SOdOud e —_ ~—~f 1334S Vvi3a 33§
S /o - g[s _ 00+0L VIS WYZHLS
— — ¥iino 2 - Smm—— —— ___L,, ANVA SSOUD ¥20¥
ECLAT ® AVMSSTE m N —— - 5
2 o A T G MO'IO'I-II?;I P i “
A woo > , ol Hsd S5 I~
o/ Z Iz —_z 13ans Uviasas
'NOLLONMISNOO Jod 350 LON 0Q "ATYISNOD)| o 2 - SAYMIOO¥ Q3SOdO!
SNVTd IV NIWIT3dd @ ¢ PR ca/ —_— S oF 7
NOLLISINOOY & /¥ J¥O4 ISN LON Od T .
SNVTd_H.IHTdWOONI < A A o g Sd g5
o - s s ' 7 ge ge
¥FENIONI ¥IINIONZ o e / a;* ' or
SONNVAQAH NOISIa_AYMQYOY — £8 3.812.20 3¢ ¥ Wu3ano 189, Sz —
"ON F3Hs M/ 3 — T - S . i
V16094 - - Y ; UiCEd S
"ON_133HS "ON_FDNRITITY LDII0¥d —

=




. T i Wi o -Sannouy dfind NI G3TIV.SNE-

V-V NOILO3S

“YILYM BNILHIAIO OL HOI¥d QIHSITEY.S3 ONLLLYN Q10H 0L dOl 3HL Lv
SI NOILVIIDIA ONV AHO 3HL NI ONILONULSNOD JIVN DNIJ00H GIZINVATYD WOL°Q /M

NIHA 3GV1dI00V ST S31dVAS VL3N 40 38N 2 SDIYLS GOOM WOL'0 X WG0'0 BNOT Wl |

8

ONILLVN HO4 (VL3N LON) SINVLS OOM mww._bb m u‘ _
5y %
D Qg cHo
= 3
2 g g
R SRR
& s8:E
x| § o ]
MFIA NVId TANNVHD =i 35 8553
ONILLVW ¥391d HIOO m M M S m _._m.
o S =
SR 2 ““§g2
S S
T =
£e
2

SCALE AS SHOWN

[~]
HLJ30 TIN4¥NYE 3A0BY G30V1d 38 QINOHS SONLLNVId

*Sdv9 NV SNOLLOZNNGD ‘SINIOR ﬁz m
ONIONTONI SIN3INOJWOD TV 3HM03S AWM SHI0M MOHONV ANV -
$907 QYMLOOH “S907 H¥3L004 ANMNOYUY ONY ¥3IAQ ONITNANIVE NIHM W_
“TANNYHD 3HL WOM¥d AVAY 3QIS 3HL =
NO 907 3HL LSNIVOY ONINV3T SI 11 LYHL 0S 907 431004 HIV3 40 = W
ON3 WY3ULISNMOO 3HL NC Q30V1d 38 OL NOOY MOHONY 9071 ¥31004 - Q N.
3SvE 100Y 40 Y3ALIANVIQ Xp (30VdS 38 OL SAYMLOCH ‘ . %

3UIS NO GINIMALI 36 OL SHVQ ¥OTHO JOVLS MOT 40 WIGWON N

ALIS NO TININY3LIA 38 OL J3ITTVLSNI SAVYMLOO0M 40 ¥IENNN w

!SILON
SON38 LV 2 NOLLO3S TvIIdAL
v - g9 (MEAN MOTEEVId 9°0 Fovid) SONG8 NI3ML3E | NOLLI3S TVOIdAL —__ON'IFS 'STVI3d TaNNVHD 335
SHI0H MOHONV on mmsm.o 907 ¥3L004
HLd3a SNVId 335 SANMVA HAQIM 30VHH3l
,m_m_m dzzs._.wg
:_,_E poold ujpid poold kel =l 3 ..w. odo|s (|14
QL .. ©84n4Nn4
1o 158 Ly uzd 94 NIN we Hidm dOol' NIW wg Em.__l.. \b
TENNVHD N3d330 u|Dld poo|4 .
( O|DOS 04 4ON) { e[pos 04 JON) punoJd oIpoS o o
(4IONVIW) ON3E O NOLLOTS T¥IIdAL G3S0d0Yd IDAN4DN ( @IbOS o4 1ON )
S o _,:‘..)Zoﬁu.bw__m‘ﬂ._.”_w{%ﬁ_wﬁhzmwwomomm TVYL3IA T3INNVHI zo_._nomm Z_<I_& DOOI_h_ ) I_<O_&>|_|l. N

SVIIdAL N9IS3A T1INNVHO "WHNLYN

Ysd'STUVLIA TINNVHI\SHWIOH 1844 NENS LINHIA\[0IANADMPDOYNUBP Y
Wy 9160l
$002/0£/8



*d310VdNOD

aNV a371I4 MOvda 39 TIVHS HONIWL JHL  "HONIHL JHL NI
030v1d 39 TIvHS MNNHL 3HL ANV MNvE 3HL NI 9nNa 39 TIVHS
HONZHL V “MNvE 3HL OLNI MNNHL IHL JAIHA OL 318I1SSOd
10N @3W330 ST LI 41 “JOHMOVE V DNISN MNVEWNVIHLS

3JH1 OLNI GYM 100H 3HL 40 MNNYL Q3INIdHVHS IHL IAIHA O1
SI avm 100Y V 40 NOILYTIVLSNI 404 QOHL3IN G3HHI43Hd 3HL

‘W9 0 X W0 X W6'0 ATILVYWIXOHddY 38 TIVHS HIL100d4
‘4307N08 3IHL " TOHINOD NOISOHI 3AIAOHd OL MNvVE JFHL OGNV
SSYW 100H 3HL N33ml3Ig 30IS WvIHLSNMOQ JHL NO 43Jvd
39 TIvHS "3ATN0E V "13INNVHO 3HL 40 30IS WyY3IHLSdN

JHL NO MNvd FHL ANV SSVW 100H JHL NIIMLIE AIOA

ON 39 17VYHS ZH3IHL "3ITONY 334H3A-06 V 1V SSYW 1OOH
IHL 193SYIINI TTIM HILVYM 3HL 40 SHOLO3A ALIDOT3A 3HL
IVHL AVM V HONS NI Q3IN3IHO 34 T11VHS SSVYIN LOOH 3IHL
*1I 3JA08Y A11D3HIA a39v1id 39 T1VHS avM LOOY 3FHL OGNV
T3INNVHD 3HL 40 301 3HL LV a30vld 3d T1vHS 907 H3L00d
@g3aNndd v *907 H3L004 IHL 40 HILIWYIA IHLS{d40 Hid3d
v Ol MNvd 3HL 40 3I0L IHL ONOTV 5nNA 39 TTVHS HONIHL V

S3UNLIONYLS avM 100Y 40 INIW3ADVd

M3IA NV1d

¥31004 ‘H¥3aInog

'"07:/

+«D07 H¥31004

el E— — - o fiin
(.
R 3
2y B
» 55
< wm £ <
2 %8
ST =8 =
ol 38 S
x| ¥ S o o M
<C Q o9 =
O W X 3 B o
=S o S 2 3
E=z SRDQ
39 355
SIN :31v2S (2] S
= s m z
avm 100d 5 g5
T =
s R
2 S
5
D
3
"wpTe- WEtg 40 HLION3IT V JAVH ANV w0 40 a
H3ILINVIA TvSY8 WNWINIW V 3AVH TIVHS SH07 431004«
°n
&
wl
S —
78]
=
=z
NOILJ3S SSOHO oy 4
13
o e R
«D01 .\
H31004 o

431004 ‘H3IANo8

(wg-o

40 H3L3WVIa
vsva "NIW)
avm 1o0H

UsASIVLI30 TINNVHONS HW0 4™ 104 LNENS LINYII\SNY T\ 0IONE 20N LONNT
Wd SE60°p
2002/L1/L



SIN :37VOS

ANVA X004

SH3@1N0g INOLS TVHNLYN 34V 3NOLS HO SMO0H TV :31ON

MIIA ,V V NOILD3S

a39 13INNVHO
MOT38 MO0H H3IL00d
40 "VYIAd 30V1d
SX00H H3aLo0d

NOILVA3IT3
a38 WvY3His

S=ll=W=
i M‘W$ﬁw

: A My
_d ﬁﬁJHﬁfﬁ

e

(S3TUVA)
NOILVAI13 MO1d 3SvE

(SNV1d 33§ - S3ATHVA)
NOILVA3ZT3 3NVA 40 dOL

ANVENY3IHLS

- - = b s i
- T T ﬁl_
o S
N~
g u Bl
SL w
33 s
= I 2
w oS O
> x X
| < .I/FA
2= %6
S 2835 <
S5 SEEE
@ ¥ S db
S o - B2 =2
S| W X S B o
HO oms&
B = T3¢
xS Sk T
Ol © =58
2= £ E
a '
S g8
M3IA NVd =R
2 g
5
w
=T
Y
S
1Z]
Oy
() 4
\v\ h. |_..w
L
=
z
- ox
13
f
P 1
SHO0H 3INVA
.08 0L .02
TINNVYHO a3S0d0Hd
40 HL1QIM 2L/} OL €/}

UsdSTIIVLIA TINNVHONS HWI8d™ 183 4NENS LINY3I\SNY Td\OIONEZON L INN:E
Wd I£:607P(
2002/L1/7LC



M00Y H3 L1004

NO0HO3E 0L
3d07S 038 Tywggy * = sz* wet
||||||||||||| = MO14
Y AN Noriyaz1a orTM
MO0d H3AY3H /I 38 WY3H1Sdn
NOILYAI 13

30V4HNS HILVM

MNVE WvIHLS
OLNI Q3I1 XO0H LSHId

MOO0H H31004

SHOOH
N33ML38 SdvO ON

wzey

HLOIM TINNVHD
0380d0dd 40 31
(ONIM)

HLOIM TINNYHO
035040¥d 40 31
(oNIM)

wze s —

L VY

M3IIA NVid

*3d07TS %61-0k V Y. o | . <
YNVE 3HL 40 dOL JHL OL NOILHOJ SSOMO IHL LV NOILVAI13 a3g ™
#OHd dN 3d0TS AFHL SV MINNVW V HONS NI 030v1d 3a TIVHS o u
NOT.HOd ‘ONIM HO ‘JAIS JHL NO SMOOM H3IAW3H FHL °NOILVA313 2 o
a3 3HL 0L TvND3 NOILYAZ13 NV LV Q30V1d ST %O0H H3AvaH 2w ol
3HL 4 dOL IHI_LVHL HONS 030v1d 38 TTvHS SHDO0H HIAV3H o 9 &
3HL ‘TINNVHO FHL 40 NOILHOA ‘SSOHO MO 'HILNAD FHL NI S 3 g
"HONTHL 3HL 40 ONIT1I4 MOvA OL HOIHd dOL NO 030v1d SHO0M = X @
Y3V3H HLIM LSHI4 HONJHL FHL NI Q30VTd 38 TIVHS SHOH ® S g
431004 W9° DX W0 X WG 0 NVHL HITTVWS ON 38 TIVHS SHOOH ¥IL100d < = 3
ONV ¥3av3H ‘WIINIONI INIOISTH 3HL 40 NOISIAHIANS FHL S =2y
HLIM S¥O0H 30v1d OL Q3SN 38 TIvHS ‘SANHL OITNVHOAH v S 3 Es S
SNIVINDD 1VHL L340N8 Y HLIM ‘MOLVAVOX3 NV NOILVAI13 3 & SE&E
30V4HNS 038 3L HIVINIS Q3THNG 3HY SYO0H ¥3avah BNIM B 88k
3HL 40 €/1 LSvVA1 LV ONV SYO0H H3IAQV3H SSOHD JHL ‘SUO0M T 28 g
31004 FHL LVAL HINNVW ¥ HONS NI DA 38 T1vHS HONIHL V S% 2353
ANVA SSOHO 40 NOILVTIVLSNI W Z S m L
S 8
Sl ©«258
I = S E
3 55
O o
T =2
s R
— Q £
M3IA 37I404d 2
(2]
<t
O0H H31004 3
a
NOT.LVAIT3
- > 038 Wy3uLs
‘ l"ﬂl’ﬁ!‘ﬂﬂmﬂﬂ" - o o
NvE WYIHIS A4 T T o= 0l !MH R "
o
R i
%004 H3AVEH NOLLYAS3 L
JOV4HNS HILYM >
ol
=
B
|
1
ol
NOILD3S SSOHO
NOTLYAT13
a3d Wvadls ¢~
M00H HAQVIH
M00H ¥31004
TININVE
wz'L - wzey - — e . —_
SIN :3v08 ey, | w0 o
dNVA SSOHO A o
i ]

YSA'SIVII0 TINNYHINS HW O™ 64 NGNS LINYII\SNY Td\OIONEZON\ LINNB
Wd1v:60°P0
2002711710



S ENISYETHO FYAISSI- A98INT Q3ddvi-diY =0 TiviIa—

Ld3AIng.
HOYV-3did 40 NVdS ="M

1¥3ATN9 X08 ¥o4
HLQIM 13ddvE ="M

1Y3ATN0 3dld
¥04 H3LIWVIG ="M

a-a°03s

oEvd H3LId

‘dvddid 1d0ddns Ol
Q3d4IND3Y SY WY3g

JLYNIXOHddV SNOISNIWIQ 11V

S50

16'S

¥BIl

S6°L

‘310N

“dvddiy HLIM T490vE
3NIT SIHL OL 31YAVIX3

"dviddid 1¥0ddNS 01
d3dIN03d SV WH38

JMEv4 ¥3ILTS .
/ 0-2'03S
A AN VAN ]

0£0

61"

89°0

< | OO |0 L | O T [

89°0

-8 _dy- 08+gl

P PN P o ) LT L )

L 9 S 2

(137100 LV) NOILYJOT|« NI

Svg

# NISVE dvd diY

“WIa

OOOOOO

Y O
04 0 0ol

{ o~

o
—
-

“dvddid HLIM T114M0vE
3INIT SIHL 0L 3LVAVOX3

‘dvddid Ld0ddnS Ol
Q34IN03d SV Wy3d

V-V O3S

o od

"HLAIM TINNYHD IVHNLYN Ol NOYdY
40 ON3 WOYd NOILISNVHL HLOONS 3QIAOYd V-V *03S LV W01108 T3INNVHO
IVHNLYN NVHL ¥3MOT ¥O NOILVATTI 3WVS LV 38 QTNOHS NISYE 40 H007d
NI dVHdI¥ 40 dOL *13NNVHG WY3IYLS IVHNLYN OL WHOANOD Ol NISVE d4vm

“ALID0T3A 1IX3 QAAI034S = (V-V "03S LV V3IYV NOILO3S
SS0¥2)/ S°P D LYHL HONS V-¥ NOILD3S LV Y3yv TYNOILO3S SSOMD INADIA4NS
NIVIE0 0L Q3WIN03Y SV NISVE ON3LX3 ‘0314103dS S| NISVE 40 ALIOOTIA LIX3 I

T

"

1N0BY “WWA

A™ T TaviNozioH

| AT

X7

1+IT

ol LHIATND

—

—
H3LYM 40

3903 .xox&N v
-

I
NMOHS_LPN d¥Y diY

NV'1d 4 1VH

JH8Y 4 ¥3L4

TINNVHO
VHNLYN 40 dOL

8 310N

V 310N

\ﬁ \

-9 310N
dVddid 40 d0OL
wWy3gd 40 d0L
v 310N )
NQYdV 700d HQLVdISSIa
H 9
NOILD3S D

I
'y
f=1 (e}
Sy O
~ W
S5 3
w S Q
> RM
| < =
S =8
gl NWMH
oS 38KE
XFE O glg
< Q -9 =
Of W E S 5 o
HO S ® ¥ ©
Lo o
~| = =0 K W
O wa_.Nr
Ol © <258
SIS S
a 55
T =
s R
ES

SCALE AS SHOWN

UBP*SUID 48P ~6030-\SLINE3A\[04d\ADMPDOY\UBPN L
Wd §0:0riL0
S002/B0/10



SHEE&F _-M \‘

N
Sy

(%]
s 3
[&)
L 2 g

= << =
2= E=ZTzxS
J X =8 =
oS 38RFE
RUIH O o w3
< Q — 9 =
Ol W RMTZ
HO Oﬁﬁﬁ
Bz S RWg
g 3=t
Ol @« =58
22 g =
Q [CENe}
=
5 R

S

SCALE AS SHOWN

‘AVMAVOY 3HL OLNI

ONIHOVOYONT Y3LVMNHOLS NI LINS3Y AYW SNV1d NI G3LVIIQNI
NVHL Y3HOIH SNOILYATTI JUNLONYLS NMOAMYHA MO LYIANI NISVE
3HL ONILSAPQY “IN3IAT ¥VIA 0S JHL ONV NOILYAITI 3NITYILNID
AVMAVOY_ ONITIOMINOD 3FHL NIIMLIE Quv0d33d] 40 L334 £-2
30IAOHd OL 13S N338 IAVH SNOILYATIZ LH3AN M_mmm

N m.mao,m

3 -0 g'v d007

94NIONALS UMopMDIQ
uoljueteqg Kug

W8Z 3 4007
W8 8 d007
WFZ VvV 4007

[Y3LINWVIG LY3ANI NISYE |

| R —
|‘|“

Ao b .
LO; mwomno\.w
Io}eq ees s

0 40 8'v 4007

1I049Q ©4N40ONULS UMOPMDQ
uoljusteq Aig esesS

uo|iDAB|3 pPB|L|oadS o4 SpDUH
448AU] UlsDE uollusleq KuJ

1IVL3d ONIaVHO NISvd

NOTINILIq Aua

UBP*SII0 48P 6090\ S LINYIJ\ [0\ AOMPDON\UBP\: 4
Wd IZ30F2L0
S00Z/60/10



H43AV3H HLlIM 1S¥id HONIYL JHL NI d30v7d 39 TIVHS SHI0H

) \ 431004 Wwg'0 X ,WG'0 X WS'0 NVHL H3ITIVWS ON 38 TIVHS SHJ0d H31004
L~ A ~230H034 0L YO ANV Y3QV3IH "HIANIONT IN3QIS3Y 3HL 40 NOISIAY3dNS 3HL
1 \ J_z wg'o HLIM SY004 30V1d OL @3SN 38 TIVHS ‘GWNNHL JINYYOAH V

4 038 WV3YLS SNIVINOOD LVHL L3NONE V HLIM “H4OLVAVOX3 NV “NOILYA3T3
30V4HNS Q39 3HL HLVIN3E Q3HN8 Y SHO0H

Y¥31004 FHL 1VHL H3INNVA V HONS NI 9Nd 38 TIVHS HON3HL vV

A \e) T HIEM MO0M 40 NOILYTIVLSNI

%20 H3Av3H

%004 ¥3L004 — M3IA 3T7I40Hd "HONZML THL 40 ONITII4 YOvE OL HOMd dOL NO a30v71d S¥I0Y

M3IA NV1d

oou ¥aavaH | NOILD3S SS08)

NOiLVA3TI
38 Wv3dlis

MOTd

JINVE WVYIYLS
OLNI G3IL Y00Y LSHld

2304 Y3100
onom
N33ML38 Sdv9D ON

_“Ia_ SLN #37v3S
.
>

‘ H4I3m MOO0H

v
¢

o 2
N
iy
s g 5
@ g 8
<| < - LT
WuW” ESES
35 SEEE
I SEBS
oS 8552
B 53¢
xS S8k
o5 ©«356
2 s £ E
q
s F
s :
2
g
3
o«

UBP'SID40p-6030-\S LINYTA\[0A\ADAPDOUNUBP\:Y
WY 05725:0
5002/05/1



0¢l ol 09l 0L 02l o'l L2l d 0Z+Sl Qdnvy
08l 0°¢l 0°8! 0'6 (e}] 0l bl d 06+Z1 9ddnvy
08l 0°¢l 0°8l 0'6 0'pl (X} 81l d 0Z+8| -GA-
682 0l (o4 o¢l (o] o'l Sl d 00+b| -SA-
28 0’8 o0&l (0074 o°ll ol LL d 02+8S -71-
" €g 0°6 0°6 0°G 0'q 0l 0S 7T 00+9G -1-
Q0¥ 0°0¢ 0've 091 0°0¢ 0l 96¢ 1 0r+0S -1~
148l 02l o<l 0°'8 08 0l g0l 7T 0L+0F -1~
G8 o'l ol 0L 0L 0l 8L 71 06+6E -71-
09l (o4} 0°ql 00l [oh]] 0l 85I 1 09+6¢ -1-
cll ol Ol 0L 070l 0’ r 0l d 00+bE -1~
18 0'6 0¢l 0°S 06 0 8L 7 02+9 A4
(W NY) T0A [ (W) HLAIM | (W) HIONIT [(W) HLAIM | (W) HLONTT () (‘W eny NOLLY LS
d3aIA0Hd dolL d01 NO1109 NO1109 H1ld3aa | *70A 03y
+e14no o desp w Q| SBDAPUDS YilM pedool|q 8q oL UoiiQ

e

—

M
«

NISVE TT1dS

. /e

Y g e
‘Wno s J30IA08d ALIDVAEYD IV10L
WO 2 J3YIN0D3IY ALIDVAYD V10l

AONIOH3INT 40 TIvL3d

SHEE' T_‘?E')F _l}—‘

NORTH CAROLINA
DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-0609/A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70

TO NORTH OF NC 62 NORTH OF ARCHDALE

i
i
'
i

SCALE AS SHOWN

UBP*S|ID4BP-6090-4\ S LINYId\[ 01\ ADMPOOY\ LUBP -t



WC 40 ¥ 133Hs

90-uer
(¥1609-d) 1'L'SPEYE *LOIrOYd

ALNNOD QyoO4TINO

L0/CZ/E PasiAdY wio

SAVMHOIH 40 NOISIAIQ BY GOL'0 = G| OUS ‘BY 8G6°0 = 6 SUS :(Puod) JSIEAA BOBHNS Ul {1 ..
NOLLVIHOdSNVYL 40 1d3d 'O (ey 8y0°0) puod Ul UoneAeOX3 ,
2'88¢2 0991 00€'v€/2 0200 1671 8200 €100 0000 454\ “w._<E
G000 113 Aempeoy -GA- 02+ZL L
0’02 |4°] 2000 G000 WwGo| gwwoos -ady- 06+01 9l
00822 80L°0 ww 006 « ~QOdN- 00+¥| Sl
0Ll 006°LE 2000 1000 0501 -a04gsS- o 08+¢} 14
005°L 1000 W06 -ao4gs- o 02+0l €l
008'8L1 2100 2000 0800 WWoo6 00+6S 0} 0Z+8S Zl
0ov'eel €100 abueyoIa| G+GG 0} Op+¥S |z Qul) L1
0'1e 009°65S¥ €000 2¥0°0 100 €100 1800 sbueyosau| G/+9G 0} 00+€G  [(1 aul) L1
008°.€l /200 abueydsaju| ww 006 (v aul) o)
001°095 9600 abueydIBU| 09+16 01 02+0G [(€ qul) 0L
009°0C 2000 BbuBYIIB| 02+1lS (zaul) o}
00C'c6l §10°0 abueyasRu| G/+0G 03 68+8¥ [(1L qul) Ol
8660 W/ eXW/E® | «« 0E+8¥ 0} 0E+GY 6
00008} 8100 Wwoso| 0¥+0¥ O} 0Z+0% 8
009'v¥ ¥00°0 LwwoQo9 0G+GE 0} 02+G€ A
005'86 0100 weans 00+€¢€ (zaul) g
002°LS G200 weans 00+2€ (Laul)g
2882 00962 ¥20°0 080 W'z X Wy'c@e 09+£€ 01 02+1€ | (ulel) 9
06l 00€'0L 1000 9000 Wwuwogo6 0€+8¢ 01 00+82 S
0°0S 008'v¢l 9000 800°0 1100 9900 wwose| G6+G¢ 0} G9+62 14
0'le £00°0 1100 wuwogGy 09+€¢ 0} G+€£2 €
[P %4 009°0¥1 €000 €100 wuwipse| 0+02Z 01 0E+61 Z
8¥0°0 9000 2100 WWwog,L « 08+Z1 0} 00+Z1 3
(w) (w) (w) (eu) (ey) (ey) (eu) (ey) (ew) (eu)
Aelodwsa) | jusueuwad SH=NETY
ubisag pajoedwy sjoedwj sjoedw) spedw| ui (11 pouswy) | spuepapa ug | spuepepp ul | spuepspn adA] / 8z15 (01/wo14) ‘ON
weans |ouuey) [ouuey) MS MS Buues|n Buues|n uoneAeoxy | |14 dws] [INIE] ainpnis uonels a|us
|leinjeN Bunsixg Bunsixg Aelodwa] | jusuewiad puey paziueyosy Jusuewad

S1OVdINI ¥31VM 3DVAUNS

SLOVdINI ONVILIM

AYVINNNS LOVdINI LINY3d ANV1LIM




N& d0 < L 133HS 10/22/¢ PasiAey wio4
9Q-uer
(v1609-d) L'L'G¥EPE '103r0Yd
ALNNOD @HO4T1IND
SAVMHOIH 4O NOISIAIQ (0B 9200 =G| ®)S ‘0B J£'Z =6 8US :(Puod) JOJEAA 80BUNS Ul Il 4.
NOILLYLHOdSNYYL 40 "1d3Ad 'O'N (oe Z1°0) puod ul uoneAeoxy ,
9v6 L¥S 1 .68 ¥0°0 €v'e 200 €00 000 2s0 SIv.IOL
0 0 000 [410)0) Il Aempeoy -GA- 02+2l Ll
99 1Ll 000 10°0 WLWQGo | gWWo06 -ady- 06+01 9l
0 S/ .20 wuw 006 « “AOGN- 00+¥| Gl
96 S0l 000 000 0501 -a0gs- o 08+Z} 141
0 ] 000 Wwoo6 -a0dS- o 02+01 €l
0 06€ €00 Lo Wwoo6 00+6S 0} 02+8G Zl
0 8EY €00 abueyoiayu) Gr+GG 01 Op+¥S  |(Z2 Qul) L)
69 G6¥ 1 100 0L'0 ¥0'0 0€0°0 020 8bueyIB)u| G/+9G 01 00+€5 [(1L qul) LI
0 [4414 200 8buByIIBY| 06+1G 03 0/+05 |(¥ 9ul) 01
0 8¢€81 10 abueyaiaju| 09+1G 03 02+05 (€ gul) O}
0 89 000 abueyolaju| 02+1S (zqul)ol
0 €9 00 sbueyoisju G/+0G 0} 68+8F (L qul) 0L
0 LET W/ EXW, e ® | «» 0€+9¥ O} 0E+G1 6
0 16S 00 wwosol 0+0v 0} 02+0¥ 8
0 oyl 100 wwoog9 0G+G€ 0} 0Z+S€ L
0 343 200 weang 00+£€ (zaul) g
0 891 900 weang 00+c€ (Laul) g
ov6 0 196 900 080" WHZ X Wy s@E | 09+EE 03 0Z+1lE | (UBW) 9
6t L2 000 100 w06 0€+8¢ 0} 00+82 S
9L 60 10°0 200 €00 . 910 WwwpGe|l G6+G¢C 0} G9+G2 14
69 0 100 €00 WWoGYy 09+€£2 0} GY+€2 €
69 19t 10°0 £0°0 WuwoGe | 0y+0Z 0} 0E+61 Z
0 Zlo 100 Y00 wwosL » 08+Z| 0} 00+C1 b
(e} W) @ (ov) (ow) (ov) (ov) (ov) (ov) (o)
Aelodws) | jusuewsd spue|lapa
ubisag sypedw) sjpoedw| sjoedw sjoedwil u| (111 POYIBIN) | SPUBIBAA U] | SPUBlIBAA Ul | SPUBlISAA adA) /9218 (oywoiy) ‘ON
weans |suuey) jouueyn MS MS Bupes|n Buues|n uoeAeoxy | |4 ‘dws] uf 4 ainpnig uonels s
|einieN m:zm_xmr mczw_xm ‘dwe L jusueuwad pueyH paziueyossy Jusueunad |
SLOVdNI HIALVYM JOVAINS SLOVdINI ANVILIM

AYVINNNS 1OVdINI LINY3d ANVILIM




B/12/2005
12:26:19 PM

R:\dgn\Roadway\pro/\PERMITS\Wetland_Permlts\r0603wet_prop.sum

SUMMARY OF AFFECTED PROPERTY OWNERS

TRACT NO. PROPERTY OWNER ADDRESS SITE NO.
(1) | M:C. DEVELOPMENT COMPANY HIGHP;P&S?",‘\JCS%‘?{Z% |
@ ALLEN J. BODENHEIMER | 00 FORESTOALE 28 |
€, BEVERLY B. CAUDLE HIGI-'I3I?’?)II\?19.§CA\2/F(263 2
<) NCDOT GREE;‘IOS.BBO?RXO.L?CS oras | 45812
@ CLIFFORD L. HILL chg Tﬁgm?'?ri(c 32475263 6
O, VRGINIA HUBBARD [ Lo BONT NG 27263 | 6
D MARJOREE SURRETT | ol RoNTNG p7oes | 7
FRANK MARTINEZ SRR TERSRT NG ZToes | ©
D, BOBBY L. CECIL ARCCDALEWC 27263 | 1
GLENN P. MORGAN H.?;ﬁzlofﬁ'ﬁﬁ'é“zv?és I
D LILLIE L. CRUTHS HGH PONTANG 27263 | !
©) LAWRENCE E. MODLIN HIGH PONT NG 21963 | & 16
©) ROBERT WARD GEENSBRONC 27407 | |
WALTER DANIEL WGH PONTANG 27963 | 2
O THOMAS RAGSDALE JAMESTOWN.NG 27282 5
cHaRLES BoYD  [PLr T Ne BToea |
D, MR. FOSTER HiGH sllonlilETfﬁgNngszs 10
W. GERALD LEONARD HicH BF?g)leOTleﬁgl 57263 IS
ROBERT L. SLATE 6

NORTH CAROLINA
DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-0609/A)
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] 1 ]
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SCALE AS SHOWN

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

M 9%

SHEET._OF —




V-V NOILO3S

“Y3LYM DNI1Y3ATA OL HOIMd QIHSINEVLSI ONILLYN G70H OL dOL 3HL LV
SI NOILYIIO3A ONY AHO 3HL NI ONILONHLSNOD JIvN monw%onommwnu,‘»m%asmbom __\_u
NIHM 37VLdIDOV ST 831dVLS VLR 40 38N ‘2 SDY. il

Lo I f— “I3M AL NI HQ ‘SONNONY dANd NI GITIVISNI-

ONILLYN HO4 (TvLl3N LON) SDIVLS GOOM MWM._.A.E“ m m_
& y Hx.m
83 b
(%]
=5
[72] o
= E %
Bl || stk
= T S _M =
QY9 3 i
Xy oSogld g
<C Q -9 =
(& "N £ S B o
(@) o m v ©
ONILLVW Y3GI4 HIOD Dmn M W S m m
ol 3528
RS = 2 Rz
S &5
T:
5 z
D
2
y
3
oW
e
HLd3Q TINAHNVE 3A08Y Q30Vd 38 QINOHS SONLLNY1d "
*Sdvd GNY SNOILOINNOI ‘SINIOP &aw m
ONIGNTONI SLININOJWNOD 1TV JHNO3S ATTWHI4 SNIOM MOHINVY OGNV -
$907 QYMLOOH ‘SO0 ¥IL004 ONNOYY ONY ¥3IA0 ONITUANOVE NIHM ..W_
“TANNVHO 3HL WOMJ AVAY 3QIS 3HL k4
NO 907 3HL LSNIVOY ONINY3T S Ll LYHL 0S 907 ¥3100d HIV3 40 =1 w
QON3 WYIULSNMOQ 3HL NO Q30¥1d 38 0L XOOH HOHONY 907 M31004 - o N_
3Sva LOOY 40 HIALINVIQ Xy QIIVLS 38 OL SAVYMLOOM ‘ x
3LIS NO Q3NINY313Q 38 0L SAVQ MOIHO JIVLS MO0 JO HIAWNN
3LIS NO Q3NINY3L3Q 38 OL Q3TTVISM SAYMLOOY 40 NIGWMN n
'SILON
SAN3E LV 2 NOLLD3S TVIIdAL
BY16 - 89 (LY3ANI MOT3E°VIQ 9°0 30Vd) SIS NT3NL3 1 NOLDES TValdAL U "ON "LHS "STIVL3ad T3NNVHD 33S
SY90H NOHINY g Wwe'o 907 H3L0OH
\ HLd0 SNY1d 335 SANVA HAAIM JoVHN3L
TANNVHO
4 o , , i
Uibld Pool4 upld pooid lk¢l ttel /S Av, odo|s |iI4
83 . edniny
a0 1y us NI WE FLam JOIm NN Ig I 2P
inod dovuo ot s uIpld Pool4 sl
(43ONVIN) N3G O NOILO3S TYOIdAL  035040Nd BAnioN ( @Ibos o4 +ON )
- NOLLOES VOIAL GaS0d0Nd V130 TINNVHD NOILO3S NIVld 40074 1v3aldAL |

SNOIIdAL NIIS3A T1INNVHI "WHNLYN

4sd'STIVLIA TINNVYHONSHWI8d™ 183 4NENS LINYI\[0II\ADMPDOYNUBP\Y
WY 91Gp10|
$002/0£/8



' A3.L0VdNOD

aNY a311I4 XOovd 38 TTvHS HON3YL 3HL  “HONIWL IHL NI
a39v1d 38 1IVHS MNNHL FHL ANV JMNvE 3JHL NI 9na 39 TIVHS
HON3HL Vv “JINvE JHL OLNI MNNYL FHL 3AIHA OL ITHISSOd
1ON Q3W33a SI 1I 41 “JOHMOVE V ONISN MNVEWVIHLS

3JHL OINI QvM LOOH 3IHL 40 MNNYL G3IN3IdHVHS JHL JAIHA OL
SI avm 1OOH V 40 NOILVTIVLSNI HO4 QOHL3IW Q3HY3ddHd IHL

‘W90 X W6 0 X W60 ATILVWIXOUddY 38 TTVYHS 431004
‘Y43071n08 3IHL "TOHINOO NOISOHI IAIAOHd OL MNvE IHL ANV
SSYW L00H IHL N3I3ML3IE 3AIS WvIHISNMOd 3IHL NO Q3Jvd
39 TTVHS H3A1NO089 V "T3INNVHO JHL 40 3AIS Wy3HiSdn

3HL NO MNvE IHL ANV SSYW 100" JHL N3I3IML3s QIOA

ON 39 71IVHS 3IHIHL °"IT9NV 334D3A-06 V 1V SSYW 100H
JHL LD3SHIINI T1IM H3ILVM 3JHL dJO SHOLO3IA ALIOOTIA IHL
1VHL AVM V HONS NI Q3LN3IIHO 39 TIVHS SSVYI 100H 3HL
*1I 3A08Y A103HIA G30vid 38 TIVHS avM LOOY IHL AGNV
TANNYHO 3HL 40 30L 3JHL 1V 43dvild 39 T17vHS 907 H3100d
Q3aNNHd V *907 H3L004 IHL 40 HILIWYIA IHLS{d40 HLd3d
YV Ol YNvd 3JHL 40 30L 3HL DNOTV 9nNA 38 TIVHS HON3IHL V

S3UNLONYLS avm LOOH d0 LIN3IW3DVd

M3IA NV1d

H31004 “¥3agInog

Molj

%9507 431004

. . B -I -
([l
Sy =
Sy
= 3 !
@ 58
< < £ =
=3 2556
38 SEEE
¥ F 3@
< o -0 =
O W £ S 5 o
9 £ 828
SERER R
I 3SES
SIN :37v0S > m I =
avm 1004 S &5
T =
5 R
2 Z
5
3
‘wo'e- Wi'g 40 HION3IT V 3AVH OGNV wg'0 40 2
HILIWVIA vsSvd WNNININ V 3AVH TIVHS S907 H3IL00d«
o
&
[FS)
TR
=
=z
NOILD3S SSOHO o m
hE
¥901 oo |
431004 . 1

431004 ‘¥3aInod

(v2°0

40 Y3L3WVIA
IVSvE “NIK)
avm LOoH

ysd'STIVL30 TINNYHONSHWAS ™ 164 4NEN\S 1 INHIA\SNY 1d\OI0NEZON LINNE
Wd GE:60°0
2002/L1/L0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>