Project: Improvements to SC Route 165 (Bacons Bridge Road) from 0.5 Miles South of SC Route 61
(Ashley River Road) to near S-18-199 (Trolley Road) in Dorchester County, South Carolina

Project No. DC-DORC(011)

Pin No. 36093 SPO1

File No. 18.DORC.11

No-Impact Certification and Hydraulic Study
SC 165 Bacons Bridge Road Proposed
Bridge Replacements, Ashley River

Reference Document No. 7



DORCHESTER COUNTY PUBLIC WORKS
2120 EAST MAIN STREET
DORCHESTER, SC 29437

Richard H Byrd, PE, PLS, Public Works Director
(843) 832-0070 - 563-0070 * Fax (843) 832-0073 - 563-0073

April 29, 2009

Michael V. Horton, PE, CFM
Davis & Floyd, Inc.

3229 West Montague Avenue
North Charleston, SC 29418

Re: No Impact Certification — SC Hwy 165, Bacons Bridge Road Proposed Bridge
Replacements

Ashley River — Regulatory Floodway

Dated: April 10, 2009

Dear Mr. Horton,

We have received your submittal of No-Impact Certification for the proposed bridge
replacement at Bacons Bridge Road, SC Hwy 165. Based upon the community’s review,
we find the proposed project meets and/or are designed to meet all of the community

floodplain management requirements and we agree with your findings.

If you have any questions or need additional information concerning this matter, please
do not hesitate to contact me at 832-0070.

Sincerely,

ichard H. Byrd, PE, PLS
Public Works Director
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FLOYD Environmental & Laboratory Services

Davis & Floyd, Inc. * PO.Box 61599 Charleston, SC 29419 « 3229 West Montague Avenue ¢ Charleston, SC 29418 » (843) 554-8602 (office) (843) 747-6485 (fax)

April 10, 2009

Richard Byrd, PE
Dorchester County
2120 East Main Street
Dorchester, SC 29437

Re: No-Impact Certification — SC-165 Bacons Bridge Road Proposed Bridge Replacements
Ashley River - Regulatory Floodway
Dorchester County, SC

Dear Mr. Byrd:

This document is to certify that I am a duly qualified engineer licensed to practice in the State of South
Carolina. It is to further certify that the attached technical data supports the fact that the proposed bridge over
the Ashley River, on SC-165 (Bacons Bridge Road), will not impact the base flood elevations, floodway
elevations, and floodway widths on the Ashley River at published cross sections in the Flood Insurance Study
(FIS) for Dorchester County (Unincorporated Areas), dated April 15, 1994, and will not impact the base flood
elevations, floodway elevations, and floodway widths at the unpublished cross-sections in the area of the
proposed project.

The County of Dorchester, South Carolina, proposes to widen and improve SC Route 165 (Bacons Bridge
Road) from SC Route 61 (Ashley River Road) to near S-199 (Trolley Road). This work includes a central
bridge replacement along with an overflow relief bridge replacement over the Ashley River. The existing
central bridge is 194-feet long with two 22-foot spans and five 30-foot spans and will be replaced with a 210-
feet long bridge with two 55-foot spans and one 100-foot span. The existing overflow relief bridge is 66-feet
long, with three 22-foot bridge spans and will be replaced with triple 8-feet (H) by 10-feet (W) reinforced
concrete box culverts. The existing central bridge low chord elevation is 15.00 [NGVD-29], and the proposed
central bridge low chord elevation will be 17.65 feet [NGVD-29]. The existing overflow relief bridge low
chord elevation is 15.00 [NGVD-29], and the proposed overflow relief bridge low chord elevation will be
16.00 feet [NGVD-29]. Excerpts of the existing and preliminary proposed bridge plans are attached.

Davis & Floyd has completed an analysis of the effective, existing, and proposed hydraulic conditions,
quantifying the impacts to the river system. This certification references preliminary design drawings prepared
by Davis & Floyd, Inc., dated March 2009, utilizes the effective FIS Base Flood Discharge, and current
surveyed cross-sections of the Ashley River and its floodplain at the proposed bridge locations, between river
stations U (322.3) and V (322.8). The HEC-2 data from FEMA, which was used to develop the Duplicate
Effective Model, did not include Floodway data. Therefore, a Floodway analysis was not included in this
study, and the Floodway data published in the current FIS is assumed to remain unchanged.

Our approach to the impact analysis may be summarized as the following:

Create HEC-2 model from FEMA HEC-2 data

Compare results of HEC-2 model to FIS published data

Convert HEC-2 model to HEC-RAS model

Assess (model) Duplicate Effective hydraulic model (DEM)

Survey river sections upstream and downstream of proposed structure
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Utilize current aerial topography for floodplain

Modify cross-sections and bridge high chords according to survey data

Assess (model) existing conditions Corrected Effective Model (CEM)

Modify river sections and structures according to geometric and hydraulic changes associated with the
proposed bridge and (bridge) culvert construction

10. Assess (model) Proposed Conditions Model (PCM)

11. Quantify impacts

Woee I

As indicated in the summary table below, proposed Base Flood Elevations (BFEs) downstream of the proposed
bridge replacements are equal to existing conditions. The proposed BFE upstream is 0.03-feet lower than the
modeled existing conditions. This result is a consequence of an improved hydraulic performance offered by the
proposed bridge, which includes fewer and more hydraulically efficient intermediate supports with a higher
low chord elevation.

As supported in the attached calculations and following summary of results, the hydraulic properties of the
Ashley River are not adversely impacted by the proposed bridge replacements.

Summary of Results (see HEC-RAS output for additional detail and graphic representation)

Hydraulic Property Mapped | *Effective Existing Proposed

Condition | Condition | Condition Condition
(DEM) (CEM) (PCM)

Base Flood Discharge Upstream and Downstream 10,292 10,292 10,292 10,292

of Bridge [CFS]

BFE Downstream of Bridge [NGVD-29] (Cross- 14.30 14.38 14.38 14.38

Section 322.3)

BFE Upstream of Bridge [NGVD-29] (Cross- 14.50 14.60 14.77 14.74

Section 322.8)

Floodway Average Velocity Downstream of 1.5 3.7 3.7 3.7

Bridge (Sta. 25,800) [FT/S]

Floodway Average Velocity Upstream of Bridge 1.4 3 3.8 3.8

(Sta. 25,900) [FT/S]

*The Effective Condition column refers to the HEC-RAS calculations for the duplicate effective modeled
conditions (DEM).

We trust this certification with attachments provides the information you require in supporting a permit to be
issued for construction of the proposed bridge replacements. We are available to further discuss our study
approach and conclusions in greater detail at your convenience. We will gladly provide any additional
information that may be needed to assist your review and approval of the work presented. We appreciate your
time and assistance in this matter.

Very truly yours,

DAVIS & FLOYD, INC.

G,

Michael V. Horton, PE, CFM
Vice President
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Attachments

Xc: Jennifer Bragg, PE

Existing Construction Drawings (excerpt)
Preliminary Proposed Construction Drawings (excerpt)
Dorchester County FIS Floodway Data Table, Profile, and FIRMette
Effective HEC-2 Data
Comparison Table
HEC-RAS Output
Plan
Standard Base Flood Elevation Table
Standard Bridge Tables
DEM
CEM
PCM
Profiles
DEM vs. CEM
CEM vs. PCM
Cross Sections
DEM vs. CEM
CEM vs. PCM

Davis & Floyd, Inc. (w/o attachments)

Jennifer B. Skinner, EIT, CFM Davis & Floyd, Inc. (w/o attachments)
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APPENDIX A

Bacons Bridge Road
Existing Construction Drawings



008 llpsmippediBridoe_Plans/Dorchester 18.363/114804/008 cail . o L - B S o o - S S S S o S Pa

Ahrfige Ereyn
A ot
e

£
Aporo, 5
;‘—Toe 0f Fill I‘j o
$Shovlder . Line h = - ¥ Shovider Line
‘ ™ Exp. dts,————u] ) g Exp. dbs— x|
. e ! ______45 p. UTs R
\\ £¢ _Z;’.‘fc’n"‘/;’ Bt ™ ¢ g?j}w‘er/ar Berar //
{Edge Of Pavement N H {- | {PEdge Of Pavement
il . .
\ ‘:{1 % lUEms‘r aa'xigLe' o l g P
2 | al ao% Trzeber Bridge s \\ g : |
& N 7o rEripvES % 7 :
6 0 firhe & 3 “ o To 5.4, Route No. 6! ;
~To Sumrerville & ! Yo (€ Survey EI (& NewiExist Bridge . S 625w { : — i
a5 ! ! L Roadway \
! % \\ . :
N \ ) :
of \ {Edge 0Ff Pavemeiit :
{Edge Of. Pavement o , .
~ R .
™~
\ a
! . N\ {'Shovider Line
{Shovlder Line ) y
. ' :]r " ; ' | “ A ' S
roe To2 - OF Fill s = . AGTE . Yrr wnt BE mecessamy Toe OF F111 441 ; ;
A IS TEST SHMFLES FROAS FOVOATZY AA7EE GAS iAo I £ HS 2C-44LL ;
_ Ly Locatitrs O fariigh BB E1E I | 285/ 8 XA AITERILATE fROHIE ARG O - . SUMMARY DF QUANT IT ]ES - — _ 3
IHAIF 7 /33508 | /9348 | A9FT 08 | foEvos SIRUCT VA AT AN AN CUERT Clase A" |Reinforcing] 8°Pips | intake P = 1
el Iovrtiorg | 200 | ~8.00 |-/E.00 | -2 FLOWS B DEES Contrete | Steal  |Slope Dratns i;:;l;;aﬁy zmr?:le: Plies ;
ToRass Pa0 et e | 2 /7 e 42 : el _C¥. Lus. 3 Ea. LF. L.F.
FoByss Hg bl meo| 4B F7 | £/ FO . i EoiE e 27 —b L P : .
o A 2 24 ) 87 29 S S entiz7 |6 A o — e : i
o7 Lhvey & 22 i) /& 2 227 Eud Spans |2 | cOBF |22 286 | ——0 S J— :
AL EH D LY A .44(2) At} ‘gj{{.g) 30" Tnt tpane| & | 2B 0\?&95‘ — :
= ! =2 . , g f— ==
Py 59;/ Z T s s %%;%o' =t Curt fGutter | 2] 26 :
. BT Oy - C/ﬁ.'tl Lef Totuls 634- VELNIE 4_5- ,7;‘, = 400 P
G'a/w- hry | ematlf [ C e R AP B T - Letlels 1.2 - — -
Tt | 789 | demel -7, 2 R T R ; A ST e BMEN%HIP Base e (357

B L B 3 LT L TV N T T S ede 1o L i Rt.Sta: %‘92.4180 EJHE

i i
1

i

MJTES
‘Construct curb 4 gutter on both sid“e
__.roadway. af each_end. .u_f. bridge. . -
Place 8" pipe slope draips on both sides
toadiay- at each end ofibridge. :
_ ' See sheet No..7_ for Standerd Hetes,
. See st:eet Ho, &5 for Standard Detfi

Br/S12,192+98;00 i1 |-

\Beg.

BTt e 53067 YT

R ecffrg ¥

[ S Jﬂ rrz’trr‘a_ﬁefmf& 9‘38,41@ ;
CCreosotedt [z o s TP Il Dhiacey 5o HTes ;

Triber Plles dﬁ‘érrv‘ ;“mf-‘wf.s-émj?nﬁ?)&é,a/da:‘)% &

.fen_gr‘h EET L e a////n?cesﬁ?r(/? Afwef.fzs e 74

; fhe FTER 5ra7<7<’ L

e ._‘5796

L
< ! !
SR T

500" i

|
|
i
I

"PLAN & PROFILE
OF BRIDGE OVER .

ASHLEY RIVER

b?.nus.

léugr ool v
-

86 0 L 13%0e  Ho




W9 iy dsmppwliBridgePlansDorchester/ 18 56471748 0a.cal

t “~. | DORCHESTER 1}1—5384‘ scies i @ |

l A' . ‘ : Approx.. . i
rox. ) :
PTDCPQ'F Fill ) f‘Tue of Rill :

J {Shoulder Line h i

L Shovlder Line =
. I i
e~ Exp, 45— i ’
&g .z-nf Ben* [, :
(Edge Of Pavement ! fEdge Of Pavement i
: B T % i
\ & {\Erms‘:ing 635524 i
3 ‘“\ Timber Bridge .
H | -h_l.e'ae rernoviEs :
g Lo SUmmerville | Ok Surey| I| % NewlEutBridgd S 6°-25'W To 5.C. Roulesl %
I 3l Il “¢wroaaway | o'
g Py i
3 o \ S §
At 4
g‘Edge Of Pavement 3 w0 \ | ?‘Edge 0f Pavement
B . __\ P i
) / \ |
", ’ {Shovlder Line ) - 1 ‘ ' \\ $Sheulder Line : ,
- J_ - ald N y ) i
3 K Appras.
[ S e ot - s nszoaL
TR EUTS S T A SUMMARY OF QUANTIT]ES
- hia P o L Rt Lo cE SRR f " Class'A* |Reinforcing Tatake 16fn.sq. |[osdves’
Z% £ "qe% == = 3 Concretz | Stee! Plpa Slope |Spiliway (Prestresses| Timber
f.%/%m,#a; ol = o Drains |Assembly |Cone Piles) Files
R e S — I Haf €. Lbs, [ B3, L.F LF.
Ta Cimey ' : ‘ Erd Boris 104 12| 207 | @ord | —— | 30 -
A . CZpis VA F TAt@ | o Tob Benfs 243 {2] 289 | 2849 | i U - TN I—
; hy ey i Ashley River 227End Spans (2| £Od & | £ 226
e ’“ﬁ”‘zc,f‘;"’“‘, . Over fléve Ares T2 Tir Spans AVl a8 | ses e
T O s enmeo ke me] o on o ' . “Lur b & Gutter {2 e F3¢
[ Srke] , : o o [ Totals 206.& | 72 588] 300 a0

e T LR R
0 P il Sl el

(R ICDn"ﬁrucf fcurh I3 gutter " BGEN ‘s‘xdés“b
to ' Cireadday at each end 0f briidge. - --! -
- i “|FTace 8'pipe slope drains on both sid"es
T ﬁ‘ff“r’oaﬂ_ay aT eath end ot bl"fdgé TS
E is:-:e Sheet Ho. <! fcr Standard flotess—
Ho.
i- S

iDetafls

¢ﬁ=>/$ = fb-

afad Sadeids, L

e e ‘5/{*‘5 ogf ,_76 iy
‘7:‘70’ etmeis | :

——— e - Bl fl oy R R o N ) SR : bt ,for//,*crel:ss‘argf;ear/
' : : : o R ‘ I S0, Foreos|

30 - - R 5 — - : I R R R : ’ f . The FG. kg e e Al
: T Ll f A e = T .. T T s 557?(’3«/_&7da’a”dj/d‘(f_dﬁffﬁd)ﬁrneﬂ.l‘fw 77

- . - - - ] U iy f Pl ﬁha_fré;l AR HEFE I acrid =

- ot fige et g W e of e, @vm»v?z

T

ofett Lagn shadil LA

- - n I - ¥ - : X N _ : ; A A e /Teees:rer ,:P—C
-0 = : - = - T e el _ - T B Sy : a'/e:{c’.v / ¥ e M vt F AHE. gﬂé{f?ﬁtzq B
B P ; P ¥ : . N T : 5T SR a’t?f?ﬁ/ﬂ'ed AT e;é‘f.&“a??‘// d*,z?‘c&’_/"“__ﬁoz

r 2400 ; -1 o—,d,gw haﬁ&?ﬂg_,‘/nf DeEr ¥ ca,d e_/erlﬂf b

ot Bl . e = S —— - : = - .',' = . » . : S PR L N : Ae??c.‘fﬂ B i i
¥ - 4 ) - Ermibed d - E ] =R : : 1 SR i F f Sk L . - b&iﬁ?‘)&éé,
g

;;éugme% b s o R e T e = | R .'_'.ﬁi'f:.__“;', RS e o B E ,
e R L s = I T

JR VRS IS PN SO T

" PLAN &PROFILE -
OF RELIEF BRIDGE OVER M

ASHLEY RIVER

s , s e "= OVERTLOW AREA

L BELs BEMING A 8 - j.* S TE R - - i [ - s }DOU RO
DORCHE‘STER [ SC. Iﬁi

?‘rzommt o ) ¢ I h I, A e Sy Lo- ’ ) L ) T
3 % Rivini (A g2 5 ~y= =5 L RVEY R ; i P FETEGTED BY




APPENDIX B

Bacons Bridge Road
Preliminary Construction Drawings












APPENDIX D

Effective HEC-2 Data
Date: May 5, 1980
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APPENDIX E

Comparison Table



Revised 1994 All WSEL in 1929 NGVD

Initial Study 1981

ASHLEY RIVER
DORCHESTER COUNTY

1929 NGVD

HEC-2 Updated to HEC-RAS

. . . . Updated to
X-Section | Published last in Direct - Proposed -
Number 1994 Conversion E><|s.t|.ng Conditions Comparlsons Notes
Conditions
FIS Published Data DEM Model CEM Model PCM Model |DEM-FIS CEM-DEM PCM-CEM
334 22.30 22.25 22.25 22.25 -0.05 0.00 0.00
333 21.30 21.26 21.26 21.26 -0.04 0.00 0.00
330.7 19.80 19.88 19.88 19.88 0.08 0.00 0.00
330.6 X sec not Published | 19.57 19.57 19.57 0.00 0.00
330.55 US 17 A Bridge
330.5 X sec not Published | 19.27 19.27 19.27 0.00 0.00
330.4 19.30 19.34 19.35 19.35 0.04 0.01 0.00
330 18.90 18.97 18.98 18.98 0.07 0.01 0.00
329 18.30 18.34 18.35 18.35 0.04 0.01 0.00
328 18.20 18.20 18.21 18.21 0.00 0.01 0.00
327 18.00 18.03 18.04 18.04 0.03 0.01 0.00
326 17.30 17.35 17.37 17.37 0.05 0.02 0.00
325 16.40 16.49 16.53 16.52 0.09 0.04 -0.01 o
324 15.50 15.55 15.65 15.63 0.05 0.10 -0.02 b ©
323 14.80 14.91 15.06 15.03 0.11 0.15 -0.03 §,‘g g
322.8 14.50 14.60 14.77 14.74 0.10 0.17 -0.03 E o §
322.7 X sec not Published 14.40 14.53 14.50 0.13 -0.03 .8 =3
322.6 14.39 14.55 14.52 0.16 -0.03 2
322.55 SC 165 Bridge
322.5 . 14.34 14.35 14.35 0.01 0.00
3204 |XSecnotPublishedl 7,5, 14.35 14.35 0.01 0.00
322.3 14.30 14.38 14.38 14.38 0.08 0.00 0.00
322 14.00 14.07 14.07 14.07 0.07 0.00 0.00
321 13.60 13.66 13.66 13.66 0.06 0.00 0.00
320 12.80 12.76 12.76 12.76 -0.04 0.00 0.00
319 11.90 11.88 11.88 11.88 -0.02 0.00 0.00
318 11.40 11.31 11.31 11.31 -0.09 0.00 0.00
317 10.80 10.72 10.72 10.72 -0.08 0.00 0.00
316 10.40 10.33 10.33 10.33 -0.07 0.00 0.00
315 9.90 9.86 9.86 9.86 -0.04 0.00 0.00
314 8.20 8.24 8.24 8.24 0.04 0.00 0.00
313 7.70 7.70 7.70 7.70 0.00 0.00 0.00




APPENDIX F

HEC-RAS Output
Plan



HEC-RAS Plan View
Ashley River
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APPENDIX G

HEC-RAS Output
Standard Base Flood Elevation Table
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