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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

CORP. LICENSE NO.: C-0275
PH (704) 476-0003
SHELBY, NC 28150
201 W. MARION ST

TGS ENGINEERS

A-0009CC

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

038697

YTTEP .B D
IV

A

D

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

35018

YRRET .L Y
M

MI

J

PI = 447+50.00

EL = 2,710.29'

(-)8.0415%

(-)6.9045%

VC = 180'
K = 158
DS = 80 MPH

30" RCP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2706.2

= N/A

= 50

= 19

= 2699.8

= 21

= 2700.0

= 9.8

#3708-L- Sta. 447+52

= 500+

PI = 455+35.00

EL = 2,656.09'

(-)6.9045%

(-)7.9182%

VC = 180'
K = 178
DS = 60 MPH

EL=2668.00
-L- STA. 452+81.70 LT

EL=2672.20
-L- STA. 452+50.00 LT
BASE DITCH
BEGIN SPECIAL LATERAL

EL=2670.39
-L- STA. 453+00.00 LT

BASE DITCH
END SPECIAL LATERAL

36" RCP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2671.0

= 38

= 50

= 36

= 2670.9

= 40

= N/A

= 19.6

#3719-L- Sta. 452+82

= 50+

(+) 13.1%

(-) 13.2%

PI = 458+65.00

EL = 2,629.96'

(-)7.9182%

(-)6.3091%

VC = 190'
K = 118

PI = 462+50.00

EL = 2,605.67'

(-)6.3091%

(-)8.4676%

VC = 340'

K = 158

DS = 55 MPH

DS = 60 MPH

(-) 8.2100%

(-) 7.3067%EL=2609.21
-L- STA. 461+50.00 LT
CUT DITCH
BEGIN SPECIAL 

EL=2601.00
-L- STA. 462+50.00 LT

EL=2590.04
-L- STA. 464+00.00 LT
CUT DITCH
END SPECIAL 36" CMP

EXISTING
RELINE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2627.3

= N/A

= 50

= 75

= 2611.3

= 85

= 2612.6

= 44

#3803-L- Sta. 458+25

= 500+

EL=2642.98
-L- STA. 457+00.00 LT

(-) 9.26%
(-) 7.90%

EL=2639.03
-L- STA. 457+50.00 LT
END SPECIAL CUT DITCH

EL=2647.61
-L- STA. 456+50.00 LT
BEGIN SPECIAL CUT DITCH

PI = 466+20.00

EL = 2,574.34'

(-)8.4676%

(-)8.6464%

VC = 180'
K = 1006

DS = 80 MPH

36" CMP
EXISTING
RELINE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2561.5

= N/A

= 50

= 100

= 2538.3

= 110

= 2539.9

= 56.8

#3810-L- Sta. 467+71

= 500+

-L-

FOR -L- PLAN, SEE SHEET NO. 37

FOR -L- PLAN, SEE SHEET NO. 38

DocuSign Envelope ID: BC7028AC-C3E8-4BD5-B6D8-B8BB15982FBD
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HYDRAULICSROADWAY DESIGN
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

CORP. LICENSE NO.: C-0275
PH (704) 476-0003
SHELBY, NC 28150
201 W. MARION ST

TGS ENGINEERS

A-0009CC

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

038697

YTTEP .B D
IV

A

D

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

35018

YRRET .L Y
M

MI

J

PI = 14+70.00

EL = 2,485.30'

(+)
8.0

181
%

(+)
8.5

158
%

VC = 180'

K = 362

PI = 18+50.00

EL = 2,517.66'

(+)
8.5

158
%

(-)0.8792%

VC = 400'

K = 43
PI = 23+30.00

EL = 2,513.44'

(-)0.8792%
(-)5.8063%

VC = 415'
K = 84

EL .2,468.46

-Y2- STA 12+60.00

BEGIN GRADE
DS = 80 MPH

DS = 35 MPH

DS = 50 MPH

(+
) 9
.0%

EL=2474.79
-Y2- STA. 13+73 LT
BEGIN SPECIAL CUT DITCH

EL=2481.72
-Y2- STA. 14+50 LT
END SPECIAL CUT DITCH

36" CMP
EXISTING
RELINE

36" RCP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2487.4

= N/A

= 50

= 55

= 2485.2

= 60

= 2485.5

= 30.1

#3911-Y2- Sta. 14+89

= 500(+)

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2470.8

= 115

= 50

= 90

= 2467.1

= 100

= 2468.5

= 50.2

#3913-Y2- Sta. 13+28

= 100+

EL=2513.90
-Y2- STA. 18+80 LT
BEGIN STANDARD 'V' DITCH

(+
) 
17
.5

%

EL=2517.40
-Y2- STA. 18+91 LT
END STANDARD 'V' DITCH

-L-

FOR -L- PLAN, SEE SHEET NO. 39

-Y2-

FOR -Y2- PLAN, SEE SHEET NO. 39

DocuSign Envelope ID: BC7028AC-C3E8-4BD5-B6D8-B8BB15982FBD

10/18/202210/18/2022



26 27 28 3129 30 32 33 34 3835 36 37 4039

2,430

2,440

2,450

2,460

2,470

2,480

2,490

2,500

2,510

2,380

2,390

2,400

2,410

2,420

40 41 42 43 44 46 47 48 49 5452 5345

2,320

2,390

2,330

2,340

2,350

2,360

2,370

2,380

2,400

2,270

2,280

2,290

2,300

2,310

2,320

2,330

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

CORP. LICENSE NO.: C-0275
PH (704) 476-0003
SHELBY, NC 28150
201 W. MARION ST

TGS ENGINEERS

A-0009CC

2,260

2,250

50 51

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

038697

YTTEP .B D
IV

A

D

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

35018

YRRET .L Y
M

MI

J

PI = 26+45.00

EL = 2,495.15'

(-)5.8063%
(-)6.9412%

VC = 180'
K = 159

PI = 29+00.00

EL = 2,477.45'

(-)6.9412%

(-)5.3690%

VC = 185'
K = 118

PI = 31+90.00

EL = 2,461.88'

(-)5.3690%

(-)7.8360%

VC = 285'
K = 116

DS = 60 MPH

DS = 55 MPH

DS = 55 MPH

EL=2445.82
-Y2- STA. 32+40 RT
BEGIN LATERAL 'V' DITCH

EL=2445.50
-Y2- STA. 32+63 RT
END LATERAL 'V' DITCH

(-) 1.4%

42" CMP
EXISTING
RELINE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2482.0

= N/A

= 50

= 120

= 2464.4

= 130

= 2465.4

= 64.3

#4002-Y2- Sta. 27+68

= 500+

(-)7.8360%

EL=2412.80
-Y2- STA. 39+00 RT
BEGIN BERM 'V' DITCH

(-) 1.6% (+) 3
.7%

EL=2414.00
-Y2- STA. 40+00 RT
END BERM 'V' DITCH

EL=2412.00
-Y2- STA. 39+50 RT

48" RCP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2424.5

= 130

= 50

= 100

= 2423.4

= 110

= 2423.8

= 55.2

#4017-Y2- Sta. 36+00

= 100+

PI = 43+30.00

EL = 2,372.55'

(-)7.8360%

(-)8.1186%

VC = 180'
K = 637

DS = 80 MPH

EL=2339.23
-Y2- STA. 46+95 RT
BEGIN CHANNEL CHANGE

(-
) 18
.60

%

EL=2329.00
-Y2- STA. 47+50 RT

(-) 10.70%

54" RCP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2367.7

= N/A

= 50

= 120

= 2364.9

= 130

= 2365.3

= 63

#4104-Y2- Sta. 43+94

= 500+
PI = 53+00.00

EL = 2,293.80'

(-)8.1186%

(-)7.9825%

VC = 180'

K = 1323

DS = 80 MPH

(-
) 14.8%

EL=2253.70
-Y2- STA. 52+00 LT
BEGIN CHANNEL CHANGE

EL=2245.10
-Y2- STA. 53+00 LT
END CHANNEL CHANGE

EL=2250.00
-Y2- STA. 52+25 LT

(-) 6.53%

EL=2302.80
-Y2- STA. 49+50 RT
END CHANNEL CHANGE

(-
) 15.50%

42" CMP
EXISTING
RELINE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2308.3

= N/A

= 50

= 93

= 2304.7

= 100

= 2305.3

= 47.5

#4108-Y2- Sta. 50+28

= 500+

(-) 10.70%

EL=2318.30
48+50 RT
-Y2- STA. 

-Y2-

FOR -Y2- PLAN, SEE SHEET NO. 40

FOR -Y2- PLAN, SEE SHEET NO. 41

DocuSign Envelope ID: BC7028AC-C3E8-4BD5-B6D8-B8BB15982FBD
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

CORP. LICENSE NO.: C-0275
PH (704) 476-0003
SHELBY, NC 28150
201 W. MARION ST

TGS ENGINEERS

A-0009CC

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

038697

YTTEP .B D
IV

A

D

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

35018

YRRET .L Y
M

MI

J

(-)7.9825%

EL=2284.0
-Y2- STA. 55+71 RT

END BERM 'V' DITCH

EL=2289.0
-Y2- STA. 55+00 RT

BEGIN BERM 'V' DITCH

EL=2282.6
-Y2- STA. 55+50 RT

(+)
 6.7

%

(-) 12.8%

EL=2229.0
-Y2- STA. 59+18 RT
BEGIN LATERAL BASE DITCH

EL=2222.3
-Y2- STA. 59+53 RT

EL=2223.7
-Y2- STA. 59+90 RT
END LATERAL 'V' DITCH

(-
) 18
.6%

(+) 3
.8%

24" CSP
PROPOSED

24" CMP
EXISTING
RELINE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2225.3

= 17

= 50

= 13

= 2224.5

= 14

= 2224.6

= 5.9

#4207-Y2- Sta. 59+74

= 500

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2273.1

= N/A

= 50

= 14

= 2271.0

= 15

= 2271.2

= 7.5

#4203-Y2- Sta. 55+50

= 500(+)

PI = 64+45.00

EL = 2,202.40'

(-)7.9825%

(-)8.7859%

VC = 180'

K = 224

PI = 68+00.00

EL = 2,171.21'

(-)8.7859%

VC = 180'

K = 253
DS = 80 MPH

DS = 65 MPH

EL=2150.40
-Y2- STA. 67+96 LT
BEGIN STREAM RESTORATION

66" WSP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2164.0

= N/A

= 50

= 200

= 2156.0

= 260

= 2157.6

= 116

#4221-Y2- Sta. 67+82

= 500(+)

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

CULVERT HYDRAULIC DATA

SqMi

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2163.1

= 100+

= 50

= 440

= 2154.0

= 550

= 2156.9

= 0.62

1@ 6'x6' RCBC -Y2- Sta. 66+85

= 730

 
TO BE EXTENDED D/S
EXISTING 1@6'x6' RCBC
U/S FACE OF

(-)8.0753%

PI = 72+25.00

EL = 2,136.89'

(-)8.0753%

(-)7.2874%

VC = 180'

K = 228
DS = 75 MPH

PI = 68+00.00

EL = 2,171.21'

VC = 180'

K = 253
DS = 80 MPH

EL=2125.20
-Y2- STA. 73+00 RT

(-) 8.0%

(-) 6.8%

EL=2141.20
-Y2- STA. 71+00 RT
BEGIN LATERAL BASE DITCH

EL=2118.40
-Y2- STA. 74+00 RT
END LATERAL BASE DITCH

(+)
 4.9

0%

EL=2152.40
-Y2- STA. 68+26 LT
END STREAM RESTORATION

PI = 79+00.00

EL = 2,087.70'

(-)7.2874%

(-)3.1241%

VC = 570'

K = 137
DS = 60 MPH

(-) 0.30%

EL=2086.80
-Y2- STA. 76+00 RT
BEGIN STANDARD BASE DITCH

EL=2086.70
-Y2- STA. 76+22 RT
END STANDARD BASE DITCH

42" WSP
PROPOSED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 2102.6

= N/A

= 50

= 60

= 2092.2

= 65

= 2092.5

= 32.7

#4309-Y2- Sta. 76+00

= 500(+)

FOR -Y2- PLAN, SEE SHEET NO. 42

-Y2-

FOR -Y2- PLAN, SEE SHEET NO. 43

DocuSign Envelope ID: BC7028AC-C3E8-4BD5-B6D8-B8BB15982FBD
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CORP. LICENSE NO.: C-0275
PH (704) 476-0003
SHELBY, NC 28150
201 W. MARION ST

TGS ENGINEERS

A-0009CC

P
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PI = 10+35.60

EL = 2,929.50'

(-)13.0627%

(-
)2

5
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PI = 11+52.00

EL = 2,900.40'

PI = 11+67.00

EL = 2,900.70'

(+)2.0058
% (+)

8.0
00

0%.08

EL. 2,931.54
-DR3- STA 10+20.00
BEGIN GRADE

VC = 30'

K = 3
DS = 15 MPH

VC = 10'

K = 2
DS = 15 MPH

VC = 20'

K = 1
DS = 15 MPH

EL. 2,901.10
-L- STA 420+20.00, 24'LT 
-DR3- STA 11+72.03 =
END GRADE

PI = 86+90.00

EL = 2,063.02'

(-)3.1241%
(-)3.5772%

VC = 180'

K = 397
DS = 80 MPH

EL. 2052.65'
-Y2- STA 89+80.00
END GRADE SECTION CC

EL. 2,184.89
-DR4- STA 10+12.13
-Y2- STA 66+33.38, 12'RT=
BEGIN GRADE

EL. 2,205.48
-DR4- STA 11+10.00
END GRADE

VC = 20'

DS = 15 MPH

K = 1
VC = 20'

DS = 15 MPH

K = 2

-Y2-

FOR -Y2- PLAN, SEE SHEET NO. 44

FOR -DR3- PLAN, SEE SHEET NO. 35 FOR -DR4- PLAN, SEE SHEET NO. 42 
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