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DuUKE POWER COMPANY

P. 0. BOX 2178 GENERAL OFFICES TELEPHONE: AREA 704
422 SOUTH CHURCH STREET 332-8521

CHARLOTTE, N. G. 28201

April 18, 1969

Mr William H Hulbert

Hydrologist

South Carolina State Highway Department
Drawer 191

Columbia South Carolina 29202

Dear Mr Hulbert:

Please refer to your March 27 letter requesting information on Catawba River floods,
We understand you are trying to set critical clearances at |-77 Bridge crossing near
Rock Hill § C,

Major floods have occurred on the Catawba in 1908, 1916, 1923 and 1940, The 1916 or
1929 flood is the one of record below Lookout Shoals dam in North Carolina and the
1940 flood is the one of record above this dam. During the 1916 flood, Duke had com-
pleted two dams above Rock Hill, one being the 0ld Catawba which has since been re-
built and raised and the other being Lookout Shoals dam. A washout occurred at
Lookout Shoals dam during the 1916 flood. Additional information concerning the

1916 flood may be found in a book published in 1917 by the Southern Railway Company
titied "The Floods of July 1916, During the 1940 flood, Duke had six dams con-
structed above Rock Hill which tended to smooth out flood flows and minimize damage.
Since 1940, Cowans Ford Station has been completed,

We are enclosing the following information which may be of help to you:
1) Profile of Catawba River showing 11 impoundments along 220 miles of the river.

2) Tabulation of Flood Flows and Elevations corresponding to the 1916 and 1940 floods
at the Duke hydroelectric stations.

3) Tabulation showing Plan View of Drainage Basin and Reservoir and Drainage Areas,

L4} Profiles of Fishing Creek and Wylie Stations with 1916 floodwater line and deduced
water surfaces assuming these stations had been constructed prior to 1916 flood.

Please advise if you have further questions or require additional information,

Yours very truly,

LCD-i
Enci
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TABLE ~OF RESERVOIR AND DRAINAGE  AREAS
RESERVOIR |DRAINAGE AREA SQ MILES
ETATION AREA - ACRES| INDIVIDUAL | _ TOTAL
BRIDGEWATER 6510 380 380
RHODHISS 3515 710 1090
OXFORD 4110 220 1310
LOOKOUT 1023 140 1450
COWANS_FORD 32510 340 1790
MTN._ISLAND 3235 70 1860
WYLIE 12456 1160 3020
FISHING GREEK 3370 790 3810 QUERBERRY.
GTFALLS DEARBORN 450 290 4100
ROCKY CR. CEDAR CR. 8OO 260 4360
WATEREE 13710 390 4760
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FLOOD FLOWS AND FLEVATTIONS AT. DUKE HYDRO PLANTS

Drain Plood of July 1916 Flood of Aug 1940

AAAAA Avea,  Cfs Cfs/ Water Dam Cts Cfs/ Water Daw

_CATAWDA RIVER  Sg Mi.{ Total Sq Mi Rlevnt Crest Total 8q ML Elewvn Cresﬁ. .
Bridgewatér | 380 75,200 198 1111 * 141,800 373 1206.1 1200,0 Brdwatr
Rhodhiss '. 5_- 1090 149,100 . 137 968~ * 161,600 148 1004.9 995.1 Rhodhis
Oxford:_ 7 1310 165,000 126 881 - * 189,800 145 939,65  935.0 Oxford .
Lookout . . 1450 181,000 125 . 860 838.1 211,500 146 852,5 838.1 Lookout

3 Cgtawba N c -”;” 1535 199,500 130 2 Nome . 177,000 115 ?  Nome Cat NG

**Gowans Ford . 1790 ST " - - . - 760,0 Cow Frd
Mtn Tsland 1860 200,000 108 614 * 121,700 65  657.0 647.5 Mtn Isl

 Wylie (Catawba) 3020 299,400 Y 548 520.507.166,300 65 . 569.4 5G69.4 Wylie
'Fishing Creels 3610 -5&1,900'_‘_90 564 * 113;900 30  416.8 417.2 Fsh Crk
Gt Falls-Dearbn 4100 363,300 8% ? 355.8 77 7 355.8 OF~Dbn
Rky Crk-Cdr-Grk 4360 383,500 88 ? 284,4 114,200 26 290.2 284.4 RG-CC
Wateree : 4750 - 415,000 87 177 * 133,800 28 @ 231.8 225;5 Wateres

BROAD RIVER
Gaston Shoals 1250 ? 7 614,57 109,000 87 81%,3 605.4 Caston

99 Islands 1550 ? 7 524,08 7 121,400 78  523.1 511.1- 99 1Isiad

'.fg,?.#,unknown

i ' *'Slnce these'dams were not built until after 1918, the water-surface elevations are
" those of the unobstructed river, As a partial exceptlon to this statement, the Fishing
=;fCreek spillway was under construction at the time of the 1918 flood., The two spiliways |
" whose construction was nearest in time to this flood were at Bridgewater, started 1n Aug
1918, and at Wateree, begun in Feb 1917.

** There are no flood records at Cowans Ford site. The 1916 and 1940 flood-flow records
nearest there are those at the USGS gaging station at Catawba N ¢, about 21 river-miles up-
stream, and they are approximations,

All dams except Cowans Ford were built before the 1940 flood.

%

In July 1918, the crest of the spillway at original Catawba was at elevation 520,5, but
was raised in 1924-5 to 569,4., In 1960, the plant name was changed to Wylie,

At Gaston and Ninety Nine, the 1940 dam-crest elevations are the top of fiaéhboards the
heights being 6.0 and 2,0 feet respectively. The 1916 flashboard heights are unknown, but the
concrete dam crests were then, as now, at 599.4 and 508.1

The drainage areas here shown agree with those of the Drainage Map on Manual page D-1.

PCG 4-21-681, Added Elood elevns & notes 11410-61, added 1940 data for Gaston & 99 Isl in
File 8-22 1962, added GS & 99 1Isl crest elev & 1940 cfs/sq mi 2-15-66,
Revised 2-4-65, 2-21-66; ok 2-08-67
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SAVANRAH RIVER NEAR MILLEAVEN, GEORGIA
Fleod-Flow Characteristics at Bridge Bite
U. 8. Route 301
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SAVANNAE RIVIR NEAR MILLHAVEN, CGBORGIA
Tood-Iov Chavecteristics et Brldge Bite
U. 8. Route 301
Sareven County

IWERODUCTION

The State Highwoy Departument of Georgle proposes, as
joint undertaking with the South Caroline Highwsy Department, the cons
ptruction of e new crossing of the Sevennsh River on U. B. Route 301,
ot Burtons Pervy near Millheven, Georgia. The Georgla Highwey Departe
ment hes requested an analysis of flood-flow charsacteristics at the
proposed erossing site. This report has been prepared by the Atlenta
Distriet, Water Resources Division, of the U. 8. Geologlesl Survey, in
conplionce with the reguest snd under euthority provided in a cooperaw
tive ngreentmt between the two agmeles.

The proposed sonstruction will be the second lane of a dual
lane erossing. The existing bridges and ewbe
propossd modificetion, form the other lsne. The proposed work will
generslly be a short distence upstream and parellel to the edsting
cxossing. The general location of the proposed crossing is ahown in
the skoteh of figure 1. The serlsl photograph of plate 1 shows the
valley reach in the lomediate crossing vieinity and features of
vhennel and topogrephy swhich may be pertinent to watexwmy opening
deslgn.

“u’ﬂthm

)l



The Savamnsh River at this point draing an area of 8,650

squere miles., Flood discharge is controlled to en appreciable
extent by Clark Hill Reservoir, which was put into operation in
Decenber 1951, end will be further ecatyolled bty Hartwell Reservoir
on vhich construction is now in progress. Clayk Hill Dam is sboub
95 miles upstresn vhere the drainage avee is 6,140 squave miles and
Hertwell Dam 1s about 160 miles upstreen where the stream drains en

eree of 2,090 squere miles.

The South Carolina Highwey Depertment hes indicated a
specific interest in the peak diecherge for the October 1929 flood
as it would be modified by operation of Clark Hill and Rertwell
Regexvoirs had they been in operation. ‘They provided serial photo-
arephs of the valley reach, a profile of the velley along the exigte-
ing erossing center line, and plans showing exdsting and proposed
abutment locatlons. ‘

‘fis report presents an analysis of the hydraulic festures
of the chennel end flcodway and relates these features to flood
discharge and other hydvologic information that may be pertinent to
the design of the waterway cpenings. The hydrologle information for
natural or unregulated conditions is based on date smumwarized in

Geclogical Survey Clroulsr 100, Floods in Georgle (1950). Information
relative to effects of reservoir operation om the megnitude of flood
discharge has been provided by the Savemah Distriet 0£fice of the
Wufw. Hydveulic eomputations have been bused on channel
and floodwey eonditions as cbserved in December 1960.

it



ALl elevations mentioned refer to highway departiwent datum
wless specifically stated otherwlige. To convert highway datum to
pean ges level, datun of 1529, subtrect 0.6 fuot.

The dete, computations end corveéspondence supporting the
information glven in the text, tables and Lllugtyetions are avallable
for ingpection et the U. 8. Geological Swrvey Dlstrict office in
Atlante, Georgle. y

MAGHITUDE AND FREQUENCY OF FLOODES
¥lood Discharge

Te Corps of Engineers has opeveted a gage at Burtons Ferry
Bridge, neer Millhaven, Georgla since October 1939. Records of dige
charpge axe published in the Water Supply Pepers of the (eologleal
Survey. Records for o longer period ere available for upstream and
dowvagtrean statione at Auvgusta, Gecrgla and Clyo, Georgle.

The flood of Saptenber-October 1989 produced the highest
gbages known on the Savenneh River., The Oetober 1929 orest atb
Anguste is kmown to be the highest since L796. loteble floods in
recent times occurred in 1936 and 1940,

Aecording to the Corps of IEnglneers the flood of Qctober
1929 produced a peak discharge of 220,000 cuble feet per second ab
8 crest elevation of 83.0 feet at Burtons Fevry fridge. There is
hearsny evidence that the 1936 flood crested at 81.6 feet. The
peak dlschnrge for the 1940 flood was 141,000 efs sl a crest eleves
tion of 80.0 feet.



The naximm peak discherge st this site since Clark Hil)
Reservolr was put into operetion in 1951 was BL,000 c¢fa in April
1958. |

Flood Frequency

Frequency of flood discharge on the neturel unregulated
river at Burtons Ferry Dridge is defined by the annual floods for
the period 1940-49 (adjuated to the period 1092-1949) and discherge-
frequency relationships as presented in Cireular 100, Floods in
Georgle. 'The estimated recurrense intervals of discherges for natural,
unregulated conditions eve shown by the flood-frequency curve of
flooe 2. This curve 1s besed on date Listed end camputation proce-
dures outlined in cirmﬂ.arwomm:lmtuadimharge of an
expected 50-year frequency of dissharge to be 212,000 efs.

Effeet of Reservolr Operation

fitnee Clarik Hill and Hartwell Reservoirs would often be
drawn down when floods oceur, the noymal operation of the reservolrs
would generally result in e reduetion of flood pemk digcharges downe
gtreon in addition to reduction due to storage sllotted to flood
goubrel.

The following is quoted from a written commmiestion frem
the Sevenneh District of the Corps of Engineers, dated & November 19601

"With both Hertwell and Clark Hill Projects in operation, it is
egtimpted that the peak discharge of the 1929 flood would be
180,000 ofs, vhieh ccovesponds to o stege of 235.8 [78.8 £1.7,
end the peak discharge for the 1936 flood would be 80,000 ofs,

wlpen



eorvesponding to a stage of 22.8 feet. [75.8 £t Jemmcecsnca
The actue). peak stage of the 1929 flood was 30.8 /83.8 £t.7
(220,000 ofs) while the peak of the 1936 flood at Burton's
Ferry is unknown,

It is assmuned the estlimate of reduction in specific flood
peaks wes exrrived at by roubing the 1929 and 1936 floods through
the resgevolrs and down plver to Burtons Ferwy Bridge.

Aceonpenying the sbove quoted commmication wes & Floodw
frequeney curve indicating the Corps' estimate of dlschargeefrequency
relationghip at Burtons Ferry Bridge with both reservoirs in operation.
This curve indicetes dlecharges of 50-yesr mud 100~yemr expected
frequenay of yecurrence to be 67,000 efe sud 80,000 ofe respoctively.
The methods used % define this awrve are not known.

@IAGE DISCRARGE RELATION

During the perdod of mmum operation the relation
of stage to dischearge has been defined by current-noter nsasurenents
up to 140,000 efs. The curver of figure 3, showing this relationship,
has been extended to 220,000 ofs on the basis of the information pro-
vided by the Corps of BEnglneers.

IMimMmﬂmBm:eelmtim at which Qotober 1920,
100-yeer and 50-year dischurges, &s estimated by the Corps of Engineers,
would oecur,



_____________

DIGTRIBUTION OF RISCHARCE

A profile of the natuwrel vellsy along the cenberline of
the existing crosming is shown in fligure BA., Figure A sleo shows
abutment locations of exisbing bridges. The plan of the existing
evosaing is chown in figure 4B, with degree end limite of curvature
indicated. The proposed crossing site was visited and studied in
Dacenber 1960. There was no évidence of seour at any of the bridge
opénings end there was no evidence of any significant change having
been pede in the velley cover in recent yesrs, such an might be causel
by logging operations.

The Corps of Engineers has obtained sume high-stage currente
neter meapurenents of dipcherge through the existing opendngs during
the period of gaging station opevstion. It is thought that en enalyw
gin of these dlscharge meapurements would give the mogt reliable
estimate of distwribution of discharge through the proposed openings.
The following listed discharge measurements are available for study:

Meas. lo. Dete  Stage  Hlevstdon  Discharge

38 8-18-40 27,0 80,0 140, 500
&0 lel3-k46 2L.3 ™.3 65,000
% 12647  2L.h h b 6,000

Bignificent data taken divectly from measurement 38 exe
ghown in figure hB,

From information contained in the discharge measurements,
stoge-discherge, stege-aren and gtage-veloeity curvas were drawn

ahe



for emch opening, and for the meine-channel and overbank sections
of the main bridge opening. The date shown in figure 40 were iumbex
polated from these curves to give the discherge distyibution and
average veloeitdes in the existing openings for the design discharge
of 180,000 efa.

ihe distribution as actually meesured for & total discherge
of 150,500 cfe, as reflected by measurement 36 end shown in figure 4B,
was chocked against distribution as computed by a procedure that would
be used vhere mesgured distribution ls oot availsble. In this proces
dure it is sssumed that the centerline pection in representative of

the approach reach and the totel digcharge is distributed over the
valley in proportion to conveyance digtribution in the centeriine section.
The discharge iz then distwiduted smong the several openings on the
bagls of distridbution in the spproech reach and the aize and geometey

of the bridges. The varistion of compubed diwcherge fvom messwrel
dipehergn 4id not vayy more then three percent for suy of the existing
openings. It would seem then thet the eomputationsl procehwre should
glve & fairly relisble estimate of distribution through cpenings am
proposed for the new compbyustion.

. As previougly stated, the new construsction will be genevally
paraliel to and upstyesm fyom the exigbing crossing. FProposed bridges
will be 7O feet upstream, centerline to cemberiine, from exisbing
bridges with the emeepiion of the main chennel bridge which will
be about 140 feet upstream. Abubments will be of the open end bent,




gpill through type with two on one slopes. The existing bridges

will be shortened go that abutment gtationing will correspond to that
of the proposed opemings and sbutment slopes will be continuous through
nevy and existing bridgea.

Figure 5A shows the valley profile with proposed waterwsy
opening locations. Plan of proposed work ls shown in figure 5C with
nodified ouwrveture noted.

Figure 5B ghows the conputed distribution of the regulated

1929 peak discharge (120,000 e¢fs) across the valley. This computation
18 baged on the given profile end chammel snd floodway conditions as
obperved in Decewber 1990. Thet portion of the total flow allotted to
the channel on the far right edge of the velley (stations 153+00 to
156+00) 18 en epproximation based on discharge measurement results.

This will be discussed further in a2 later section of this report.
Tgure 5¢ shows the computed diseharge distribution among

the several openings os proposed. This eomputation is by the proceduwre
desoribed earlier in this section.

The high ground indiceted at ste., 47+00 in figures hA and
5A does not extend either upstreenm or downstresm fyom the existing
cyosping at this time, The type of cover on a rather large ares
imediately downstresm indicates that there mey heve been a ridge
extending downstreenm at the time the crossing was constructed end

wBa




MmmummmWMmmemmsmmt.

The ridge indicated at sta. 85+00 apparently extends far
enough upstresn to be effective ap a flow divide between adjacent
overflov bridges for crests wder T9.0 ft.

mmmmmuﬂmammu
Brier Cresk (South Carolina) and, st the erossing site, is separeted
from the Bavennsh River floodweys by the ridge extending from
sta. 151+50 to ata. 15%+50. Aveilsble meps are not in gufficient
detail to show the extent of this ridge upstrean and downstresm.

As mentioned on the preceding pege, the 500 ef's shown o
the discharge through the Brier Creek opening (fig. 5B-C) when the
total dipchorge is 120, 000 ofe is en epproximabtion based on the
meagured discherge of 1,000 efs vhen meagurement no. 38 was mede.
Because of & beym diteh along the upstrean embaniment toe, lateral
flow is possible amd 1t is highly probeble that a large portion of
the neagured flow of 1,000 efs through this opening wes Savennah
River water rather then flow from the Brier Creek Bagin., This is
move likely vhen it is considered that flood pesks on Brier Creek
(dreinage avea sbout 2% square riles) would generally oceur hours
or even days before a crest on the main river.

After construction as proposed, the exdsting upstremm berm
diteh will be covered by the proposed rosdwey eud the ridge at
ghation 151+50 to 153+50 would mpparently prevent laterel movement
of flow as is now possible.



In view of the sbove, In designing & structure at this
location, meybe the design shmndbebam-m expected flow fyom
Brier Creek Besin., It is possible that the Geologlcal Burvey office
in Columbie, South Cerclive mey be able to WM information
relative to magnitude and frequency of floods in dreinage areas of

this size. Unlews some observations of etage and discharge have
been made here, 1twﬂ.dmbabl}bemeumtomhna survey of
chennel propevties in order to esteblish an epproximate sbage-
discharge relatlonghlp,

It is nmoted that the Bouth Carolina Highway Department hag
tantative plans to comstruct a triple 10 £, by 8 £. box oulvert
for the Brier Creck opening. The proposed slevation of the top of
the barrel is 83.0 feet. It would appear highly ilmprobeble that
headwaber elevation would ever exceed by any significent amount the
81.0 foot elevation of the ridge separating the Brier Creek channel
i from the SBeveanah River floodway. In other words, the upper two
feet of proposed culvexrt barrel would probably never be effective.

SUMMARY
1. The pesk discherge of the October 1929 flood wes
220,000 efs ot & crest elevation of 83.8 feet.
2. Corps of Engineers studles indicate that, had Clark
H111 end Hartwell Reservoirs been in operation, the peak discharge
of the October 1920 flood would have been 120,000 efs wvhich corres
sponds to en elevation of 78.8 feet,

wl0w



3¢ ‘'he natuyal, unregulated discharge of an expected
S0=year frequency of recwrrenctd is estimeted as 212,000 ofs.

4, The Corps of Engineers estimates that, with both
resarvoirs in operation, peak dischavges of S0~yeer end 100wyesy
epected frequency of recuryence are 67,000 ¢fs and 80,000 efe
respestively.

5. Computed distribution of a 120,000 efs dlscharge
through openingn as proposed 18 shown in figuve 5C of this report.

6. Bome consideration might well be given to treating
Brier Creek flood flow as & geparate problem in the crossing
deslign.

wlle
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