DocuSign Envelope ID: 144EBOF8-852D-4D7A-8BE2-C59CBB1A8BIF

Is a Floodway Revision Required?2 _MOA TYPE 2A; MAX DECREASE 0.3’ @ RS 71440

I L ‘ — — —
N OL = ,L 3T¥DS L¥IA
VDS OL ION SHWIT I NOLLYAYIXI - 0S| = ,l 31vDS "ZNOH <5
. ~
1 \ ) ey HWI IOV AV X TN
NI C - ~NIL1 TIANAANA / [ Hi9) TR z A
I = I = _)‘ < A \ l—' | = \ ‘V’A- u I. ;g ; r. ;’N:
o S s SN \ TR IHIXILOID AS[ G 1S | 22 =
— | — |l o gt 1D ! al \ TN Y INOL- 1 193 Al m s
[{] [{] [l (1] [{] {{f [l (1] [ ARLLNEERY - NEw \ ) T Dl I SSV13 b A i e s e 20 Ml == S
D) |\ |G| | WY | G | D) | ) || | W0 ) | G| | -0, 5 OM T R ¢ N\ | o ) s
< % n 1 Ty e A 15 ) SUNY J WVIMS | ! [T
= e I SSV1D \ W , '“v‘ o [ \ T N =
AV DNILSIXT —H i B g A 2 ‘\\ \ \\ AT T PP ' \ [=X=)
- INIO = ) 11 H RAYE =" -] \ A g ~ [ | e
3 = o - J'g N & o~ - - TUNY J NN j| —_
Ghallh — sl A v I B 5 O\ ERWINOS SO .SL R aNR S === f = S = SIS iy Py | Clg 1 N
N = D Bt G = = ~ = = — T Al D = +
n o rdssEsss — T = i e 49 3 o
T T | T 1. T T % \ i ama Tl T T ] T L s . e
1ZL¥S OL ¥ 3D0N¥g [3IYHL ZTLL ¥S o\l OB VA N ] IS 8 S N o N ARl — & / F ARE s
S IL il B 7 -1 AR v D0 Y BN AdDY — = €041 ¥s o s ~
I= T T T T T T T T T . 2 11T ] = ——* ——— (=’t' —J=x EREN \) :' g w
" i 1 = o g == = = = TIIX / Z A é ﬁa‘?_‘ﬂ Lt T T T T T T —— 4 [ ' | pa
B o P N N N N N N P SV B g o P ) == e = ih i SO W O LIS LT 22 15 DDA [rOny [ y N e : M | 3
i == — = = e A e 2 e Eafa=y OO = i '
= T f SRl S o= J < —.--\\ ] R\ T ~G9 el ===
] - X SRS SN =TE X 1\ N S ——dVy did |
M DNILSIXT — IR AN ™ ' bt I \ 11 goyA / Y
\_ [T TS | ) \ \ L) SV I / \
YRIALYW DINVONO | HLIM dNVS 3SIvVOD / 3 AT N TG v /) ! =
ia ISEINE] ISOdWOD ST IVI¥AL 39 JION s oo = AN X Y & _ N Z T +
JARRE ] I PRl N— AV A - - = S
[ I x KOV vt Dl SR/ S \ I~ REANEN Y 00 [y I [ -
7 % ' 4V did | e ) \ ~ . N AN \ i =
aINOIY SNIVYA ¥D3d ON Il SSV1D f Summn ,‘*39“,?\; SE LR NGO A s ( NTT
L T T T T T T T T T T T T T T T T T T T T°T '< /}'2 [ < INILSI /‘>‘:\\ N = ﬁ N ( L
14 9'¢  =avauds T S : G < FJAOWR-— L/ 5o & > : -
‘14 Ty =HLAIM ¥3QINOHS INIWLNEY VE dAL | [/ * INaWLAGA v 1) | | o
H4 0C0°0 =3dOTS SSOUD dali~nie 3A1E | A 8/113 I O = NSV VIV —aAd G ; ==
B4 6000 =34OTS TYNIANLIONO1 ik il ﬁ a3 - SN 1 SS9 5—=—534015 3AlS NO #1871 11 | 8
P 70 =D Ol|d SSV1 =S 114()dd R P P C ; I
060 =D = - L dV did I SSY10 = S |
dyur o'y =1 'y, — 5 | 1 /N
2 00 =va p T )
SISATVNY av3auds f ~ u !
1 /l ! o
faY 274 W) [TaYllat! L LAA I~ AANEe AR Ee 091 < m ! l T
1A AL T Uu |y “--p\‘ :.”:‘.:' LI:“(": 4‘- LD HIAA / 1O DS [dAL 1 —— n [] o
0LPLL NOLLDIS® NDIVL T3SM 3LvDITdNa. I'E @ INIWINgy "ISIX3 HNODS ¥A0OL | /SLLATT 1 °
39a¥g 40 30v4 SN_WOud 'Id S€ 49 MM C&j SRk dhy / 139 IEIAZ\S)E| ——
OvvlZ NOILD3S TUAIVNL— EVEL AdHE] U131 JAd / Dl orz @ ) ~ | =
- [ [PV GO¥ @ [ NOILVAYOX3 / bl e UN10dD < / ) =
£6L1 Q3SIATY vIYISNMOQ vimym NOILVAYDX VHALYN i . 5
9°6/1 JAILDI4T @ILDIWYOD NONO { i SE NI S N3 3 I WYRIISNMOA |—— | - L] °
- MR N\ E| \ | | N A el 0 [ AR \ 0/1 Qg 1 -
[ArA:]l «JAILD3443 31vDIdna 1 1VN NJ »H’//‘- i N i TYWEON (AL 1S NNOY \ ‘ = S
; 1SN Sy —= = iy 4 [\ ENFATE -y . . |
oo zaETN = AL dvd[d T R Rt ‘vw':‘g}.‘;vl \ o |
379v1 IDNVYWIOHIAd I REREE L ey % | I SR I FALS N !
YW34 | 26 RN SN e NER il
o | = I s S N | N
XX l | i g X -
= TT \ 081 : : +
3DaNE 40 30v4 SN_WOdd 14 Gt g B i A i g g e 114 = | » e
07¥lZ NOILD3S : T A / Q| 4, o
T6LL £'8L1 6'LLL Y LLL 8'9LL Q350dO¥d A ALISE0(- L e / 5 ! C
/S6LL ,9°8LL 1821 97 LLL 6921 ONILSIX3 Hibie 3908 ONILSIXI IAOWIY | | q;"!“ :a a :
o8 | ezer | s | oz | 9o TVANLYN \__ Q350404 CU6ZL AIAYNS 40 3LVa 'Ll = 'AJ1 ST Loy >
“1K00S -1A001 “IAQG IAGZ 1AQL +,6'8L = A1 N (&[S AL Uy 061 2 ] N ;
v3g I ONILSIX3 28 1" S)
ADNINOTYA L A Tz |
319VL IDNVWION3d EBC/ARERDYY: ) sst A =z
1OADN SdvD IN38 aN3 ¥ HLIN Jgate | =L PA =
T T T T T T T T T T T T Wy3d X048 .e€ 0601 v 15 g
e PP PP PP PP PP PP T 0092+ ¥l | ='VIS 394149 —— 0008+ ¥t Id z
00+ /LL 00491 00+ Gl 00+ ¥l 00+ €L oo+cl 00+1LL
N
SITE DATA ~
RMA - DELINEATED USGS STREAMSTATS & ~
e ws EILOT':keTnO@ BERifeHr?m\NfEn (3545 HARS Drainage Area 37.4 5Q MI. Source ArcGIS USGS TOPO BASEMAP &
' CAPE FEAR RURAL 3z BRIDGE SURVEY & HYDRAULIC DESIGN REPORT
Design: Discharge 2200 cfs. F 25 : Elev. 177.4 ft. River Basin Character
? ? requency 4 S N. C. DEPARTMENT OF TRANSPORTATION
Base Flood: Discharge 3300 c.fs. Frequency 100 yr. Elev. 178.3 ft. Stream Classification (Such as Trout, High Quality Water, etc.) C.;Sw i DIVEIYOD';AL?LII:CQI%Z\#AYS
>
Overtopping: Discharge 3575 cfs.  Frequency 500+ yr. Elev. 179.2+* ft. Data on Existing Structure 1 SPAN @ 18°3",1 SPAN @ 17°,1 SPAN @ 18°3”; RC DECK ON TIMBER o RALEIGH, N. C.
*ROADWAY OVERTOPPING ELEVATION. S
ROADWAY OVERTOPS OUTSIDE OF PROFILE LIMITS JOISTS WITH TIMBER CAPS & PILES W/CRUTCH BENTS Total Waterway Opening 431 sif. é
APPROXIMATELY 550" BACKSTATION OF STA 13 +80 Waterway Opening Below 100yr. WS EL.__ 284 s.f. g I.D. No. B-4544 Project No. 38406.1.2 Proj. Station 14+26.00 -L-
ADDITIONAL INFORMATION AND COMPUTATIONS Debris Potential:  Low Moderate High X
Data on Structures Up and Down Stream US: BR420017 SPANS: 1@511”, 1@511", 1@511"; PPC_CORED o County  HARNETT Bridge Over  BLACK RIVER OVERFLOW _ Bridge Inv. No. 134
o
) . - SR 1722 SR 1703 SR 1715
USGS SIR 2009-5158 (REG'ONO !1\5) DRAINAGE AREA = 37.4 SQ. ML SLAB W/RC CAPS ON H.PILES; HEIGHT CROWN TO BED = 10’ | D/S: BR 420131 SPANS: 1@28'9 & On Highway _ THREE BRIDGE RD Between RED HILL CHURCH RD qnd MEADOWLARK RD
’ ' 1 ! n ! +
Q,,= 174 (DA) 06°6= 174 (37.4) 0606= 1600 cfs 1@29', 1@28'9"; PPC CORED SLAB W/PPC CAPSH-PILES, CROWN TO BED = 12 E Recommended Structure 1@90’; 33” BOX BEAM WITH 4’ END BENT CAPS
Q, = 245 (DA) = 245 (37.4) = 2200 cfs Design Control Elev. 178.6 #. EXISTING QI00 WSEL @ RS 71440 &
0.600 0.600 <t
Q= 309 (DA)0594= 309 (37.4)0594 = 2700 cfs Gage Station No. NA Period of Records yrs. § Recommended Width of Roadway 30'-10” CLEAR RDY Skew 75
’ ’ om
Q= 380 (DA)OSBB = 380 (37'4)0583 = 3300 cfs Max. Discharge NA cfs.  Date NA Frequency NA ©! Recommended Location is (U-p-,Dewn) Stream from Existing Crossing. EXISTING LOCATION
Q= 550 (DA) = 550 (37.4) = 4500 cfs Historical Flood Information: *SEE ADDITIONAL | & i i i i i i
: NFORMATION AND COMPUTATIONS SECTION < Statewide Tier [ Regional Tier [ Sub-Regional Tier X
FEMA: Q100= 4604 cfs DA= 37.50 SQ.MI. JAMES LEE . © . " ' '
—| Bench Mark BM#1 — RAILROAD SPIKE IN 13” PINE 115’ EAST AND 113’ NORTH OF
Date NA Elev. NA  ft Est. Freq. VA, Source (LOCAL RESIDENT) KP:;:,‘jfj'ed‘;i 5 s & ench Mark is
DARREN PITTMAN Period of o -L- STA. 10+ 00 Elev. 178.35 ft. Datum: NAVYD 88
SCOUR COMPUTATIONS: Date _ NVA FElev.179.2" + ft. Est. Freq. 500 yr.SOUFCG (DIVISION BRIDGE SUPERVISOR) Knowledge 20+ yrs. :-: Temporary Crossing OFF-SITE DETOUR
2 23 2 37 . . .
CLEAR WATER CONTRACTION SCOUR: Y2=[(Ku*Q }{Dm *W )] Ys= Y2-Yo Historical Scour Info. : General NA__ ft. Contraction VA ft. Local  NA ft. Q .
D50=2mm Dm=1.25*(D50) Channel SIOpe 0.00075 ftfit Source USGS TOPO Normal Water Surface Elev. 173.9+ ft. S T \-{
EFFECTIVE MODEL & 8 &
FEMA FIS LIMITED DETAIL STUDY ™)
=]4 f = ! = ! = =] ] f = ! = ! = —E h t o
Q 00cfs Dm (1.0082 VZ\//3 86.82 5u 0.0077 Q=1819cfs Dm (2).0082 \:V/S 86.&3 3/I7(u 0.0077 Flood Study /Status  (EFF 1032016; REV 717/2007) NonEs*gglrgﬁgdr;en YES 2
— * * — * * kY]
Y2 =((0.0077*1400 ){0.0082_*86.8 )] Y2=[(0.0077"1819 ){0.0082_*86.8 )] Flood Study 100yr. Discharge _ 4604 cfs. WS Elev.: With Without -%
Y2=53" Ys=5.3-4.9 Ys=0.4' Y2=6.6' Ys=6.6'-5.6 Ys=1.0' Non-Encroachment 182.15 ft. Non—Encroachment _182.16 ft, &
DESIGN DATA @ River Station 71411 :
Hydrological Method _USGS SIR 2009-5158 (REGION [V) 0
|
Hydraulic Design Method _HEC-RAS VERSION 4.1.0 B4544 BLACK RIVER SR1722 m.
)
Floods Evaluated:  Freq. Q Elev. Backwater  Bridge Opening Velocity <
(yr.) (c.f.s) (ft.) (ft.) (f.p.s.) a
@ River Station 10 1600 176.8 02 2.1 =
71440 <
25 2200 177.4 0.3 2.6 ™
50 2700 177.9 0.4 2.9 2
100 3300 178.3 0.4 3.3 K
c
*HISTORICAL DATA: MR.LEE HAS NEVER SEEN BRIDGE OVERTOP. 100 FEMA 4604 179.3 = 3.7 g ,
MR.PITTMAN: THE LOCAL BRIDGE SUPERVISOR (DIV 6) NOTES THAT THE HISTORICAL HIGH WATER 500 4500 179.2 —0.6 3.7 o 2 5 ,.//1/ .
oT 5575 179.8 0.7 4.2 w3 , : S (A
ELEVATION IS THE BOTTOM OF THE JOISTS Z O Designed by: Rajender Gaddam E p{*s SEaL 742
. . . Pocusig P_=
Waterway Opening Provided BelowDesign W.S. Elev. 354  sf,100yr W.S. Elev. 424  sf Total 609 i, 6 E Assisted by: Alexander R Vinson Date 32222017 %?M.lf%? 55
. . . . > 2K LS
2.3 0.9 S . . : . EW' e O S
THIS PROJECT COMPLIES WITH LOCAL FLOODPLAIN REGULATIONS. Average Channel Velocity (Design) Fp.s. Average Oversank Velocity (Design) fps. @ O Project Engineer : Richard L Bollinger Rsm K 2?%?%5&\\%@3/22/2017
i : . 1.0 £ %,EON BO
NO STRUCTURES WILL BE ADVERSELY IMPACTED BY WSEL'S FROM THIS PROJECT. Computed Scour:  General ___ NA___ft. Contraction S00YR:1.0° . Local NA ft. S Reviewed by: i
b
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