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1-575-1 (6) CHEROKEE CO.

HYDRAULIC AND HYDROLOGICAL STUDY

. The study on the above project was done by the U. S. Geo!ggl;il
iurvgy and consists of two separate crossings of Noonday Lreek. At the
nterstate crossing of Noonday Creek,

d. About 1500 feet upstream of the interstate crossing is g Eﬁ:gﬁ:i
1sting bridge hat Is to be replaced xifh.d,
by foot by | oot br

ge.

- 0.20 feet at the Dupree Road crossing.

The two above-mentioned proposed bridge lengths are the shortest bridges
that could be uséd and stil] maintain bank stablility. The study indlicates
that the interstate bridge will cause a rise In flocodstage of about 0.310 to

This is not significant due to the
fact that there is n

The study alsc shows two ob!ﬁ! se!s oi Erlgge iengtts tEa! | EEan the

are longer
proposed bridge lengths.
Calculatlons Indicate that no spur dikes are required.

The required catculations, USGS Rsport, and pre!lmlnary tayout are

shoun on the followlng pages.

Prepared by: Allen Groover
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5-25-78
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0 MEMORANDUM REPQRT

Flood-Fiow Characteristics

Noondey Creek at State Highway 5,
near Woodstock, Georgia

Project F-057, Cherokee County

‘ ' INTRODUCTION
This report has been prepared as part of & program of water-resources b
.investigations under the provisions of a cooperstive agreement between the

3
Highway Division, Department of Transportation, State of Georgia, and the ¥

U.S5. Geological Survey. The Highway Division plans construction of a
bridge crossing at Noonday Creek on relocated State Highway 5 (Project F-
' 057) near Woodstock, Georgia.

o The purpose of the study is to determine the flood-flow characteristics

for Noonday Creck at the proposed bridge site and at the Dupree Road cros-
sing of Noonday Creek, about 1,500 feet upstream from the proposed bridge
site, for the highest known flood and floods having a recurrence of 50 and

100 years. 1In sddition, the study includes backwater computations, area of

"\opéniﬁg;updgr highwater, and average velocity for both the 50- and 100-year
-'sfibéé;'ii tﬁe Dupr!é Road crossing of Noonday Creek.

Thﬁ.Highway Divison provided a 2-foot contour map of the reach in the
vicinity of the State Highway 5 crossing of Noonday creﬁk‘lnd cross sec~
tions of the channel and floodway of Noonday Creek, about 2,700 feet down-
streaa from the proposed bridge site and at the Dupree Road crossing. All
elevations used in this report sre to highway ditums, uhich is mean sea

levei.




n Topographic features and the location of the p'roponed crossing site and

cross sections used in routing are shown in figure 1. Noonday Creek draing

an area of approximately 43 square miles at the site, »

e

FLOOD FREQUENCY

The discherge for the 50~ and 100-year floods have been estimated as
— ————

6,400 and 7,360 ft /s (cubic feet per second), respectively, based on

b e

. 0.87
regional relationships, @ = 727 A° s'and Q = B62 A

based on a flood-

frequency study now in progress for Georgia streams. The effect of urbanj~
zation at this site is small, probably less than 10 percent, and has not

been considered in the flood~frequency computations.

ELEVATION-DISCHARGE RELATION
The elevation-discharge relation for the 50« and 100~year floods have

been determined at the proposed bridge site and at the Dupree Road croasing

1

from flood routing studies made for a reach beginning 2,700 feet downatream X

. \
from the proposed bridge site to the Dupree Road croasing, about eet .

upstresn from the proposed site. The location of the cross sections used

~are shown in figure 1.

The elevation of the 50- and 100-year floods {6,440 and 7,360 ft /a) at
the proposed bridge site have been determined to be w‘_ﬂ_f:et,
respectively, at the mi‘n channel based on the flood reuting studies. The
elevation of the 50- and 100-year floods (6,440 and 7,360 £t /s) at the

Wd crossing vas determined to be 884.6 and 885.4 feet, respec~
R v —

tively , from the routing studies.

U ermiams
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0' . The only information available on past floods on Noonday Creek was an v

#levation of B84 feer, given on the plans by the Highway Division at Dupree

Road.

DISTRIBUTION OF FLOM

The floyr distribution across the channel and floodway for the 50~ and

100-year floods at the proposed bridge site crossing on State Highway 5 are

shown in figure 2. These distributions are based on channel and floodway

conditions za observed on July 11, 1977. These distributions indicate that

the main channel is conveying about 35 percent of the total flow. The pro-

_ posed crossing at this site is skewed about 35 percent from the flood—flow

slinement of the stream, The elevation of the water surface on the south

e {left) side was computed to be about 0.1 foot higher than that at the north

side due to the skewness of the crossing.

The flow distribution across the channel and floodway for the 50- and

100-year floods at the approach to the Dupree Road crossing of Noonday Creek %

are shown in figure 3. The distribution indicates that the main channel

conveys about 40 percent of the total flow,

BACKWATER EFFECTS
‘The backwater effects, area of opening under highwater and average
velocity are listed for the present Dupree Road crossing in table 1. ‘Theae
:valuel have been esti_mted based on area of flow over road, area of flow
thrdgh and ‘over bridge, and conveyances in uppfolch section upstresm.

" These ‘conputll:i.om indicate that there would be flow over Dupres Road

@ - frequently.




AAR wkrir e
bt

]

-+ ’ . /
. (
“ Table l.--Backwater computation for present bridge on Noonday Creek
. at Dupree Road, nuar Woodstock, Ca.
Average
Elevation Discharge - Area velocity  Backwater
ft(m.s.1.}) (fc /n) (ft ) (ft/s) {fr)

RS

Flow_through present bridge and over bridge i .
50-year flood 884.6 1,800 552 3.3 0.1 gy
i'{n*s
100-year flood 885.4 2,000 600 3.3 0.1

S

Flow over roadway - west side ik

50~year flood 884.6 3,000 2,470 1.2 -
100-year £lood 885.4 3,400 2,840 1.2 - g
. Flow over roadway - east side . ‘f’l

| S

50~year flood 884.6 1,640 1,470 1.1 - i
@ 100-year flood 885.4 1,960 1,710 1.1 -
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" Figure 1— Mop showing location of proposed bridge crossing, cross-sections used in

flood routing, and 100-year flood boundary for Noonday Creek neqr
Woodstock, Georgio.
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I-575-1 (6) CHEROKEE QOUNTY

I-575 MAINLINE, I-575 RAMP AND DUPREE ROAD BRIDGES OVER NOOWDAY CREEK

SUPPLEMENTAL HYDRAULIC AND HYDROLOGICAL STUDY

5-21-79 -




1-525-1 (6) CHEROKEE COUNTY \

SUPPLEMENTAL HYDRAULIC AID NYDROLOGICAL STUDY

The USGS has previmsly performed O hydraulic studies on the above project over Noonday
Creek., These studies are dated June 28, 1978 and Novenber g, 1978 and the information
contained within them is still considered valid.

The attached USGS Rydraulic Study conbines the first tWo gtudies and adds a third altemmate
which consist of a Ta® pridge located dowmstrean of the 1-575 mainline bridges.

The required UsSGS study and preliminary layouts are showm on the following pages.

Prepared By: Allen Groovexr

SAG/kg
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AEMORANDUM REPORT
Flood-Flow Characteristics
Noonday Creek at Interstate Highway 575,
near Woodstock, Georgla

Project I-573-1 - Cherokee County

INTRODUCTION

This report has been prepared as T °t of a program of water-rescurces
investigations under the provisions of & cooperative agreement between the
Highway Divisionm, Department of Transportation, State of Georgla, and the
U.5. Geological Survey. The Highway Division planas construction of bridges
crossing Noonday Creek on Interstate Highway 575 and Dupree Road (Project
1-575) near Woodstock, GCeorgia.

The purpose of the study is to determine the flood-flow characteristics
for Noonday Creek at the proposed bridge crossings st Interstate Highway 575
and Dupree Road, for the highest known flood, and for floods having a recur-
rence interval of 50 and 100 years for three alternate conditions. The con~
ditions are: )

1. existing coﬁditions at bdth sites;

2. bridge croesing Interstate Highway 575 from highway centerline sta—
tions 571+90 to 574400 and bridge crossing Dupree Road from highway
centerline stations B88+56 to 90+00; and

3, same as alternate 2.w1th sdditional 210-foot ramp bridge 450 feet

| dowmatreasm from the proposed Interstate Highway 575 bridge. The
gouth sbutment is continuous from the main Interstate Highway 575

bridge to the ramp bridge.




The second and third alternates include the encroachment of the fill placed
in the flood plain from the relocation of West M{11 Street. In additionm, the
study includes backwater computations, area of opening under highwater con-
ditions, and average velocity for both the 50- and 100-year floods at the
Interstate Highway 575 main bridge, ramp bridge, and Dupree Road.,

The Highway Division furnished roadway and bridge plans for both the ex—
{sting and proposed crossings of Noonday Creek at Interstate Highway 575 and
Dupree Road. They also provided 8 2-foot contour map of the reach from
Duprae Road to @ point about 2,700 feet below the proposed Interstate Highway
575 bridge.

. The U.S. Geological Survey furnished a report describing the flood=flow
characteristics at these sites in July 1977 that included the elevations and
flow distributions of the 50- and 100-year floods. In May 1978, the U.S.
Geologlical Survey also furnished a report inciuding flood elevations, area of
opening under highwater conditions, average velocity, and backwater effects
for three alternate proposed widths for Interstate Highway 575.

All elevations used in this report are to highway datum, which is
National Geodetic Vertical Datum of 1929.

o Topogr;phic features and the location of the proposed crossing sites and
" eross sections used in ;outing are shown in figure 1. Noonday Creek drains

an area of approximately 43 square miles at the site.

-2
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S Figure L—Map showing location of proposed bridge crossing, cross—sections used in

flood routing, and 100~year flood boundary for Noonday Creek near
Woodstock, Georgia,
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FLOOD FREQUENCY
The discharges for the 50- and 100-year floode have been computed as
6,400 and 7,360 fr3/s, respectively, using techniques described in the
u.S, Geological Survey Open~File Report 76-511, “Flood;Frequency Analysis for
Smail Natural Streame in Georgia.” The effect of urbanization at the site 18
spall, less than 10 percent, and has not been considered in the flood-

frequency computations.

FLOOD PROFILES

The flood-profile data for the 50— and 100-year floods for three alter=
nate conditions are 14sted in table 1l and are shown in figures 2 and 3.

The profile data were computed using U.S. Geological Survey step~
packwster Coaputel Program E431 and present channel conditions. The starting
elevation at section A was obtained from slope-conveyance studies.

A field reconnalssance of the reach was made by U.S. Geological Survey
personnel on July 11, 1977, snd roughness values were estisated for use in
routing studies.

The only information available on past floods on Noonday Creek was an
: Ql;vution'ot g884 feet, glven on the plans by the Righway pivision, at Dupree
nb-&. ‘

As indicatcd by the profiles in tigures 2 and 3, the maximum effect of
the proposed construction would be less than 1.0 foot.

The minor encroachment of the f1ll ﬁlaccd in the flood plain from the
:eloéntion of West Mill Street at croes sections ¢ and D has n0 significant

offect on the flood profiles.

-




Table 1.~~Flood-profile data for Noonday Creek near Woodstock, Georgia

WATER SURFACE ELEVATION, IN FEET (NGVD)

Cross Distance _ _
section {ft) ¥ 50-Year Flood 100-Year Flood
(See fig. 1.} Alt., No. 1 Alt, No. 2 Ale, No. 3 Alt, No, 1 Alt, No, 2 Alt. No.
A ] 878.0 878.0 878.,0 879.0 879.0 879.0
B 900 881.0 881.0 881.0 881.8 " 881.8 881.8
C 1,700 882.2 882.2 882.2 883.0 883.0 883.0
Pp-1 {Interstate | .
Highway 575 Ramp) 2,250 .= - 882.6 ' - - - B83.A
D 2,350 882.7 882.7 - 883.5 883.5 -
E-1 2,600 - - 883.4 - - 3684.2
E-l (Interstate .
Highway 575) 2,700 883.2 883.2 883.5 883.9 883.9 884.3
¥ 3,050 883.3  883.7 883.9 - 884.1 884.5 884.8
(G) Dupree Road 4,500 884.5 884.7 884.9 885.4 885.5 885.7

(6)

4,645 884.7 885.3 885.5 885.5 B86.2 886.4




BACKWATER EFFECTS

The computed flood elevations, area of opening under highwater condi-
tions, average velocity, and backwater for the 50~ and 100-year floods for
the three alternate conditions requested are listed in table 2, As indicated
in the table, flow over the rcadway would occur frequently for existing con-
ditions at Dupree Road.

The total backwater has been listed in table 2 rather than the backwater
from each individual crossing. The maximum backwater indicated is about 0.9
foot upstream from Dupree Road. The backwater from the Interstate Highway
57% bridge was about 0.4 foot without the ramp construction and about 0.6

foot with the ramp construction,

McGlone Price

May 14, 1979




Table 2.—Noonday Creek near Woodstock, Georgila

( Discharge
Downstrean fti/s Area  Average Total
Condition elevation, Through Flow over fr2 velocity backwater
£t (NGVD) bridge roadway {(ft/a) (ft)
Interstate Highway 575 Ramp bridge
Alternate No, 3 — 210-foot ramp
50-year flood 882.6 6,440 0 1,210 5.3 0.3
100-year flood 883.4 7,360 0 1,310 5.6 o
Interstate Highway 575
Alternate No, 2 — 210~foot bridge
50~year flood 883,2 6,440 0 1,470 b4 0.4
100-year flood 884.0 7,360 0 1,590 4.6 oh
Alternate No, 3 = 210-foot bridge and 210-foot ramp
50-year flood 883.4 6,440 0 1,510 4.3 o6
100-year flood 884.3 7,360 0 1,650 4.5 .7
Dupree Road
Alternate No. 1 ~ Existing conditions
50-year flood 884.5 1,800 4,640 . 552 3.3 c.1
- 100-year flood 885.4 2,000 5,360 600 3.3 .1
. Alternate No, 2 — 210-foot bridge at Interstste Highway 575
50-year flood 884,7 6,440 o 1,150 5.6 .6
100-year flood 885.5 7,360 0 1,250 5.9 o7
Alternate No. 3 — 210-foot bridge and 210-foot ramp at Interstate Highway 575
50-year flaod 884.9 6,440 0 1,170 5.5 .8

100~year flood 885.7 7,360 0 1,280 5.8 -9




