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 most inpressively demonstrated by the record breaking stages of September

GIVES HISTORY OF RECUNT FRESHETS

- Says Raillfall Reports in Watershed Enabled River Forecasts
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SAVANNAH REACIED PEAK

Valuable Information Gained in Recent Flood by Veather lan

By E. Ds Emigh
Assistant lieteorologlst, Augusta.

That the Savannsh is one of the most remarkable of flood streams was
27th and Oectober 2nd, 1929.

Piloture a deluge of rain averaging 8,84 inches in approximastely thirty-
four hours over a watershed embracing 7,204 square mliles of rugged topog-
raphy of eclay hills varying in elevation from 200 feet at the eastern edge
of the Piedmont Plateau, at Augusta, to 1,000 feet on the western edge.

Rushing through fields, roads and botioms in streams where none had
been before, converting oreeks into turbulent rivers, swelling with un-
believable rapidity the main tributaries, and om into the Savannah poured
the violent flood waters. Rocky River, Little Rlver and Stevens Creek, on
the Carolina side, and Broad River and Little River, on the Georgla side,
contributed vigorously to the result, while lesser quotas swept down from
the Seneca and Tugaloo which converge to form the Cavannah, At Augusta, on
the evening of September 25th, the Savannah River flowed placidly at the
10 foot stage, with a discharge of approximately 10,000 cubiec feet per
second, In twenty-four hours there was an inerease in siage to 55.l1 feet
and a discharge of 100,000 ocubie feet per second, At the end of forty-eight
hours the river was carrying thirty-seven times as much water as at the out-
set and was discharging 370,000 cubio feet of water per second at the crest
stage of 46,35 fect. :

It will be seen in Table 1, in which stations are named in the order
of their distance from Augusta -%hnt excessive rainfall was genersl over
the watershed on September 26th and 27th but the heaviest downpours oc-
ocurred in the middle and lower portions. On this account the highest
stages recorded in the Broad River at Carlton, Ga., and the Savannah Tiver
at oun Falls, Ss Co, 19.2 feet and 8.7 fect, respectively, were lower
than during the flood of August, 1928, when the river at iugusia reached a
stage of only 40,4 feet. Double Branches, Ga,, the statlon closest to
Augusta, at the confluence of the Georgila Littia River with the Savanneh,
rcpartci the greatest amount of rain, 14,51 inches, with Vashington,

e close second, 14.,49 inches, The least amount, 5.05 inches, was repo
from Toeeoa, Ga., the most remoie reporting station, =
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At 9 A, M, of September 20 a preliminary forecast for a stage of 36
feet in the Savamnah river at Auguste was issued, but at 11 A. M., special
reports having been received from several rainfall stations, a revised es=-
timate was disseminated, predicting a stage of 39 feet in the forenoon of &
the 27th., At 3:30 P, M, reports from all stations showed continued heavy
rains which averaged 5.50 inches in less than 24 hours and a prediction for
a stage of 41 feet on the 27th was issued. This forecast was considered 0 -
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‘approach of the backwater had been given by the city engineers and dis=-

be of great importance, since the highest stage in the history of the
river was indicated, and was given careful dissemination to all rail-
roads and other industries. On receipt of the 8 A, I reports of the
27¢h it became evident that a major flood of unprecedented volume was

in prospeect, in which the discharge would execeed that of 507,000 second
feet in August,. 1908, Torrential rains had fallen during the night and
the figures showed an average of 8,84 inches in about 354 hours, 4.43 of
which had fallen up to 8 A, M, of the 26th, and 4.4l from 8 A, M. Of the
26th to 8 A, M, of the 27th, much of it during the night of the 26th-27%th,
At 9 A, M. the final forecast for a stage between 46 and 47 feet was is-

sued.
‘ TABLE 1. 3
Sept. 26th Sept. 27th \
Total
3 PuJis B Al .~ about
8 AJM, 3 P, 8 AM, 8 A.M, 34 Hr.
Augulta G, sesssssnsssscnn 90 o1l . QGI 6.88 7.78
Double ﬁranchel, GBly esesseBal0 10 8 .56 G223 14,51
Ldgefield, S, Co ssesssses 4,76 07 4,83 2608 7 .84
Warranton, (fBe osesvessese 2.96 2.00 4,96 6.20 9,16
men"ooa. B3¢ Co seossncnce 5.59 2,00 7.09 4,22 085
‘h‘aihington, G0s sessceves 5.61 1.51 7128 8,90 14,49
Calhoun Fﬂll'. B¢ O ansan 5.63 2-60 6.22 5.86 0,48
Garlton, Gae sescessssens 5,07 o %0 5.47 2460 7 .67
G4118ville, Goe sesscsssss SoS0 05 5,35 .65 5,95
Anderson, 5. Ce essssccsss 2468 . «85 D24 2,82 «50
Tocecoa, GO, ecevessssnsse 3,2§ _4_31 4.&5 1;% 5:05
AVErages eesesssssscsscse 4,43 87 550 4,41 8,84
Predioted stege, 30 feet, 41 feet, 46 feet-47 feet.

Tnitial stege, & Pe M., Septomber 24, 10 feet. ~
3:;::§. upper shed first s 4.12; 1-5 equals 1.37.

, lation on 8 A, M., 27th, 4.41 plus 1.37, equals 5,79 rainfalls,
argument on estimated stage 8 A, M,, 39 feet (explained).

Highest stage reached, 46.3 feet, 8 P, M., September 27.

- Although the greatest queantity of water im the history of fthe
river was expected and considerable nervousness was inevitable, most
Augustans had faith in the levee to restrain the flood aund protect the
¢ity, This confidence was justified, for the main portion of the levee
proved adequate both in capacity end stability to withstand the test.
About three miles below the eity, however, a breach ocourred. Foriu-
nately the break did not attain great width until after the river had
fallen considerably from the erest stage, while the situation was some=
what relieved by the city engineers, who opened the outlet gates at the
mouth of Butler's Creek, and by two breaches in the levee near the
Butlers Creek gates. Backwater, however, overflowed much farm land and
flowed into the lower seotions of the ¢ity to a depth of Iwo to Tour
feet, OSinee the houses in the area affected were bullt well above the
ground in prelevee days no great harm was done., Ample warning of the :




seninated by them, the newspapers and the Weather Bureau office,
THE SECOND FLOOD

On the morning of October 1lst, Thomasville, Ga., was at the ocenter
of an energetic storm, with barometric pressure of 29.12 inches, This
disturbance had advarced from the West Indies through the Gulf of Hexico
west of Iorida. Though it had lost much of the characteristie violence
of the hurricene, it was still possessed of considerable energy, which,
fortunately, it demonstrated o in torrential downpours of rain unat-
tended by destructive winds, in its advance through Gecrgia and the
Carolinas to lichmond, Vs,, where it was centered at 8 A, M, October 2nd.
The deluge in the Savannah River watershed gave an average of 7.84 inches
in about 30 hours, which ceused steady rapid rise in the river from a stage
grtaﬁ.iugzdat 8 P, M, of September 350th to a orest of 45,1 feet at midnight,

otot B |

" During the storm of September 26th and 27th only one special rain
fall report was received from all stations, though a mmber of exira re-
ports came in, but on Cetober lst reports were sent from all stations at
noon, 2 P, n.. and 4 P, Mo. and from mogt stations at 6 P, H-‘ 8 P, H..
and 10 P, M, In this connection, a fact worthy of special note, since it
contributed in & most cssentisl way to the accuracy and rcliahiii of the
service rendered by the Weather Bureau office, was that perfect lelegraphic
communication was maintained through both torrential storms. The only
interruption to communication was on the private telephone line between
Double Branches, CGa., and Lincolnton, Ga., and the faithfulness of Mr, J,
le Price and members of his family in carrying messages through the down-
pour over almost impassable roads ten miles %o Lincolnton to get to =
telephone merits speeial mention in this report.,

For the fact that telegraph offices were kept open into the night
grateful acknowledgement is made for the cooperation of lir. B. L. Lester
and Secretary L. O, Moody of the Augusta Chember of Commerce who brought
about the arrangement, and to the superintendent and operators of the
Western Unlon Telegraph Companye.

The distribution of rainfall over the watershed was more regular
than on Se ber 26-37, but it was somewhat heavier in the middle and
lower sections than at more distant points. Augusta, Double Branches
Warrenton and Washington received 9.00 inches or more of rain in abau%
thirt{ hours. Toococoa with 4.30 inches, was again credited with the least
amounve

Predictions were issued at 9 A, M, for a 35 foot stage, 1 P, M.
for a 41 foot stage, 4 P. M, for a 44 foot stage, and 7 P. M, for a
stage of 46 to 47 feet, '




TABLE 2. Ogtober lst

8 Ae My 8 As Hoe 8 A, Mo Tﬁtﬁ
8 Ae My NNoon 4 Py My 6 Ps Me 30 Hrse

Ansulta, Ga, essvenene 2,06 1,03 3449 6437 .m
Double Branches, Ga, eee 4,49 1,08 TrL eese 9.00 {
Ldgefield, Se Cue sasseee 3502 92 2.19 4,19 ; 8426 |
Warrenton, Go. seesvece 70 «80 4,60 5,80 9,02 [
m%‘ﬁ@d' Ve o sevccen 3.42 1.01 2456 Je85 7;“ |
'ﬂaahingtcn, Gfle wsevscee 2,74 1.40 Je50 5460 9:68 /
Calhoun Falls, S, Cs eee 2670 1.20 2450 4,00 8,50 Qo
Carlton, Gas sesescesnse 2490 1.26 2492 Gedd ; 8‘15 \I\ A3
G11lesville, Gfs essesss 205 +53 1,07 Be51 | 675 -\,
Anderson, Se Co sosscose 1,75 eose 2.16 sese 5485 |
DU, B snvsoseessns Sl 95 177 2.0 4,30
AVETaZeE ceesssescsscane 2edd «925 26356 44338 i 7.84
Predicted stage, 55 feet, 41 feet, 44 feel, 46 feet-47 feet, _ %5
i;u%nran 8 A. Mo plus noon equals 5,393 8 A, Ms plus 4 P, M, eduals ]
«80, . , -
Highest stage reached, 45,1, midnight, October 3. 3

From the experience gained in these two floods of major nmm“m
the writer has formulated the opinion that the capasity of the 5" .-
River at Augusta, Ga., to discharge water was closely approaches | =
instances, and that oiroumatances under which a stage of 47 feet '
exdeeded with obstruetions as they were September 25th, or 46 fee
obstructions cleared away as during the rise of COotober l1lst and 2
almost inconveivable. Had the experience of September 26th been
the forecaster would very likely have made a predietion on Octob:
for a stage of 48 feet or more. Although 6,77 inches of rain had
over the shed up to 6 P. M, of October lst, the forecase issued, ‘
stage of 46 to 47 feet, was based on only 5,75 inches. Though 7€
for the watershed subsequently swelled to 7.84 inches in aboup S0 . .8
the estimate proved to be adequate. Had allowance been made £OF the fach
that the Hamburg Road had washed out during the first flood Which was
hardly safe in the eircumstances, the prediction would haw been for @
stage of 45.46 feet.

Although the erest stage reached was 45.1 feet, « against 46.5
feet on September 27th, discharge measurements at Sterens Creek power dam
disclosed the fact tm_% the discharge in the Oetober flood was 382,000
cubie feet 1"go:r second, as against 370,000 in the september flood. The
fact that the river carried more water at a lower stage was due to the :
removal by the first flood of the Hamburg Road erbankment and in some de-
gree to the elearing away of other obstructions Purther down stream in
the seme manner, particularly the Charleston and vWestern Carolina bridge
approach .



AUGUSTA MEETS AND CONQUERS
GRAVE DANGER

Upon completion of the forecast for a stage of 46 to 47 feet, the
official in charge immediately communicated with the Augusta Chronicle
and requested that an extra edition of that paper be issued at the earliest
possible moment to warn the people in the low lying residence and business
sections of the grave danger which existed. The paper appeared promptly
on the streets and exodus to the hill section, which had already begun,
was greatly accelerated. ' :

The next step was a visit to the City Hall to apprise the Mayor and
Levee Commission of the gravity of the situation. It was found that con-
siderable preliminery work pointing to the organization of working forces
had already been done and the extreme imminence of danger of the levee
breaking should the volume of water come up to expectations galvanized the
officials into immediate and éffective action., Fire Department cars and
trucks, police cars and motorcycles, and ambulances, with horns blowing
and sirens sereaming, aroused all residents and urged that they move %o
high ground, The tourist hotels, which at this season are closed, were
thrown open for sccommodation of the refugees and ample accommodations
were afforded to all, in these hotels and the private homes of friends.

Throughout the day the weather bureau office had been in touch with

Mr. Ralph S. Howard, U, S. Engineer, who was familiar with the weakness

which had developed in that portion of the levee extending from Eighth
Street upstresm past the cottom mills, a distanee of about a mile,.
Softened by the previous heavy rains and flood waters, the levee, which
had been treated with considerable indifference so far as proper care was
concerned, had developed several dengerous slides. With rain falling and
the river rapidly rising the situation looked hopeless, but under the
capable leadership of Engineer Howard, who with the consent of his su-
perior officer, was placed in charge of the repailr work, and of Mr, T. S.
Gray, Chairman of the Levee Commission, order sprang from chaos and the
apparently impossible was ac lished, Citizens wvolunteered to work as
laborers beside negroes, who volunteered or were conseripted, The Am=
erican Legion was particularly helpful in directing organizing acticities
and the experience and work en masse of several large contracting firms
brought about systematic work. Thousands of bags were miraculously at
hand and railroad freight cars and numerous trucks hauled immense
quentities of sand to the eritical points. Mr, Elroy G. Smith, a local
engineer, capably assisted Mr, Howard in inspection and organization work,

In six short hours, from 2 A. M. to 8 A, M. of October 2 the most
dangerous places were brought into condition to withstand the flood.
Thenceforth hundreds of citizens and alert engineers padrolling the entire
levee from its highest point ubove the eity to the break opened during
the first flood several miles below, quickly detected any weaknesses that
developed. Hundreds of workmen were at hand, with abundant materials, to
conquer every threat.

BACKWATER IN OCTOBER FLOOD

Backwater from the break in the levee covered an extensive area of
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farm lands, the oity cemeteries, white and eolored, May Park, and
about 40 eity blocks in the low=-lying southeastern portion of Augusta,
extending to Union Station and the Federal Building. The depth of the
water was two feet gréater than in September., On the lower farmlands
1% was over 15 feet deep and at lowest points in the eity 8 to 10 '
feet deep, Aside from filling cellars of business houses and churches
and ereating a situation that ealled for a sanitary cleanup, the damage
in the c¢ity was not great. On the farms there was total loss of erops,
ineluding stacked hay and stored hay and other properiy while con=-
siderable numbers of cattle, mules and hogs were drowned and houses,
barns, cabins and farm equipment were carried off, destroyed, or
seriously damaged, Advance W prevented loss of human life, but
the deluge of rain and resulting flooded condition of land and roads
prevented the saving of property.

RIVER PREDICTIONS FOR THE LOWER
SAVANNAH '

It is gratifying to be able to state that it was possible during
the erisis resulting from the immense accumulation of flood waters in
the swamp and delta lands in the coastal plain area below Augusta, to
make aceurate predictions of the stages to be expected at the Seaboard
Air Line bridge and Atlantic Coast Line bridges, particularly the S5, A,
Le bridge at Clyo, From the information thus made avallable the rail-
roads were enabled to make all possible preparations, the state highway
distriet engineers to teke protective measurementis aiong the Coastal
Highway, end Maj. D. Le Vieart, United States army englneer at Savannah,
to direot preceutionary measures in Savannah and elsewhere in the lower
reaches of the river,

Data From Vhich Predictions Were liande Are Glven Below
Augusta Martins . Hudson's Ferry Clyo

lt;roh se 38,8' 5.9 3 20,0
Septe ee 46.3' 10.2' plue 4.,3' 3 days 8,0' 5 days 23.0' plus 5.0'54
Octe oo 45.1° 12,57 M B.4' 2 days 9.9'" 4 days 20.4" plus Ded'4

With aifference batween March and September at Martins 4.3 feet
and difference between March and October 6.4 feet, and difference be-
tween Mareh and September.at Clyo 2.9 feet, it was possible in the Oc~
tober problem to make a simple computation, whereas the Sagttmber o8-
tt:ato was roughly based on gage relations and assumed flatening out of
waier. '

-Ootober: Let X equal. expected rise Clyo; (given above daie)
Thent 4.,3" : 8,0 ¢ 6.,4' 1 X
and X equals 4.5', giving estimated stage Clyo 24.5'.
Sept. 30: Forecast Clyo, 23.0', Oct. 2-3 crest, 25.0'; Srd 8 A, K.
Octe 5 : Forecast Clyo, 24.5', Oct., 7 orest, 285.4'; O6th 8 A, M.



The river gege at Martins was installed by the South Carolina
State Highway Commission during the Mareh freshet and readings are be-
ing furnished by him on request. The gages at Clyo and at Hudson's
Ferry, 17 miles above Clyo, were installed by the Seaboard Alr Line
rallway, for temporary use, but it is understood permanent gages are
to be established by the U. S, engineers, on the same datum. Litile
gitr&aulty will be experienced, therefore, in meking future flood pre-

ctions,

S0 elosely did the second flood erowd upon the first that al
Clyo the river, after remaining stationary for only a brief perlod, be-
gan its second rise. In this connection the accompanying dlagram, fur=-

- nished by Mr., W, D. Faucette, Chief Engineer of the Sesaboard Alr Line

Railroad, is of interest, showing as 1t does the advance of the flood
through the swamp country.

STORM AND FLOOD LOSSES

Railways, highways and bridges suffered so severly that no traf-
fic moved into or out of Augusta for several days after the second
flood, which completed the devastation efficiently begun by the first
storm, from which only partial recovery had been possible., Conditions
were conslderably aggravated in many places on both sides of the Savan=-
nah River, by the breaking of the dams of practically all of the
numerous iiahing and bathing ponds, and of eight of the power dams in
the Horse Creek Valley, in South Carolina., TFortunately the absence of
heavy winds prevented the complete destruction of corn, cotlon and other
standing erops outside of the aetual flood areas, but over hundreds of
square miles of inundated area, the losses to agriculture were complete,
including in many cases harvested crops, equipment and buildings., Dif-
ficulty was rienced in protecting the Coastal Highway in South
Carolina, 25 miles from the normal channel of the Savannah River, while
the lower Ogeechee Hiver overflowed the same highway, in Georgla, for
a distance of three miles, The loss of livestock over these flooded
areas was undoubtedly very great, since the swampy nature of the country
and 1ts inaccessibility under storm conditlons prevented precautionary
measures.

The industrial concerns along the river opposite Augusta ex~
perienced heavy losses, the brick yards being deeply submerged and frame
buil s of all sizes being wrecked and carried away., Many of the
houses Hemburg, also opposite Aiugusta, were carried away and the
negro occupants rendered homeless Tor the time being.

Replacement of parts of the Sand Bar Ferry highway bridge
below Aususta will cost $150,000, while two spans of the City Bridge
at Pifth Street, were swept away and the Southern Railway bridge lost
two massive steel spans, At the Thirteenth Street Bridge only the ap-
proash on the Carolina side was dameged and the bridge was put back into
use promptly.




‘the swampy nature of the ceuntryi

—

~ Losses in Augusta were due to storm damage and the effeot of the
backwater, Many streets in the Hill section were badly torn up, while
breaks of considerable length occurred in the banks of the City Power
canal.

Total demage in the eity and to oity property was probably about
$275,000, County roads and bridges, including Sand Bar Ferry, suffered
to thie extent of $500,000, while the loss to the agricultural interests
in this, Righmond,County has been placed at {175,000, Total demage in
North Augusta and Hamburg is estimated at $200,000, while elsevhere in
Aiken County storm and flood damage to public and private interests must
have smounted to at least $400,000, In Columbia County, Georgia, above
Augusta, agrioculture suffered a loss exceeding $200,00 and roads and
bridges were undoubtedly demaged in like extent. Losses in Georgla and
South Carolina in counties contiguous to the Savannsh River must have
ageregated in the neighborhood of $5,000,000 to publie, corporation and
private property., This may be reasonably considered a low estimate.

Timely warnings enabled the City of Augusta to save its levee and
thereby protect lives and property of unknown mumbers and value. AV the
time the warnings were issued damger was real and ilmminent.

Although steps taken to prevent storm damage were on the spur of
the moment, information furnished the highway departmenis of the two
states and railroad and other officlals regarding the distribution and
amount of rainfall greatly assisted in the meking of plans for the pro-
tection of bridges and other property from flood waters in smaller strea.
resulting in the saving of much property that would otherwise have been
lost. Railroads were enabled to remove freight cars and other property
and to ballast bridges and take other protective and precautionary
measures. The Augusta office of the Weather Bureau was in constant
touch with distriet highway engineers in both states, with the United
States Engineers' office in Savannsh and its representative ln iugusta,
and with the chief engineers of all railroads, as well as with loeal in-
terests both publie and private.

In the coastal plain area the saving of many lives undoubtedly re-

sulted from the wide dissemination of warnings, but unfortunately from
the protection and saving of prt!pto
property was vossible only to a limited extent.
Little more than a guess can be made as to the saving of pror
as a % of flood warnings, though it may be roughly estimated /
about ¥1,000,000,

I hereby certify that this is a true and correct copy of ¢
article th:{ appeared in the Augusta Chronicle under the date

tober 27, 1929,

H, P Blacmn.
Locating iLngineer,
S, Cs State Highway Dr

Ty
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South Carolina State Highway Dept., LR o

Columbia, Se Coe

Gentlemens=

Wy have teken the privilege of

instructing the Morgen Engineering Company of Memphis,
Tenn, to send you a full copy of a swrvey made by them
eovering the flood situation at Auguste, and making
sufgestions for protection for the future.

We request that you examine this report

closely, especially in reference to the height ef bridges
and approaches, and see if these suggestioms in the survey
will conflict in any way with your plans in connection
with the bridges end approaches at Sand Bar Rerry, Fifth
Street and PHirbeenth Streete

We are now attempting to reach a

decision fixing the height end width of the levee, and
are enxious that the plans we decide upon will conform
to the height of the bridges, and apprcaches, as these
two propositions are so interlocked and affect each other
to that extent that there must be no difference between

our plans.

We will be glad to have any suggesbtions

that you wish to make aleng these linese

T8G:M

Yours v M

¢
'G irmenes




Sefa 2020/5

NOTICE OF PUBLIC HEARINg

==

The War Department, having under consideration the application of
SOUTH CAROLINA STATE HIGHWAY DEPARTMENT,

pPlans for the reconstruction of the James y, Jackson Memorial
Bridge (13th Brid
at North Augusta, s, Co, & publie hearing will pe held by the undersigned gt
Augusta, Ga., in the City Council Chamber of the City Hall, at 10,00 Ao, ,
June 27, 1930.

Plans submitted by the applicant for the reconstruction of the

kson Memorial Bridge ("13th st. Bridge", "Nortp Augusta Bridge"),
include the north approach only and, beginning at the north pier of the pres-
ent steel structure will consist of 3 concrete pier Spans of 50 feet each,
150 feet, with a vertical clearance above the ground line of from 17 o 28
feet, angd 38 pile trestle bents of 30 feet each, 1140 feet, with general
vertical clearance of about 24 feet between the ground line and the steel
superstructure, The existing earth FLl approach and approach spans imme -
diately adjacent to the bridge will be removed, algp g portion of the ex-
isting eartp fill at the north end of the Proposed trestle, to a pPoint with-
in 450 feet of the Georgia ang Florida Railway underpass,

The plang may be seen at Room 207, pogt Office Building9 Savannah,
Ga., or at the hearing.

and flood control, and to Suggest changes considereq desirable in the inter-
ests of hNavigation ang flood control

D. L. Weart JUN 211931
Ma.jor Corps of Engineers
District Bngineer
s 8% Bngineer Office,
Fost Office Building,
SaVannah9 Georgia,
June 20, 1930.
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June 10th, 1930

Mre Je We Barmwell,
Chairmen, State Highway Comwission,
Colunbia, Se Ce

Dear Mrs Bernwell:-

Usjor Weart hos under consideration seme chinges
suggested for the eppronch to the Fifth Street Bridge, these
suggestions coming from the Levee Commission of Augusta to
co=prdimate with thelir planse.

Major Weart also wants s public hesring on the
méthod of handling the Thirteenth Street Bridge approtch.
He advises thot he is going to call for a conference scne day
next weeke He will commnicate with you direet, naming the
date of meeting.

We trust you will find it cenveniert to be presents







L. L.HIDINGER,PRESIGENT ARTHUR E. MORGAN, Vice-PRESIDENT H.A.WIERSEMA, ,SeEcRETARY
M. 4m.Soc.C E M. Ar. S0¢.C. E M.AM,Scc.C.E.
NED H.SAYFORD,VIcE-PRESIDENT C.A.BOCK,VICE-PRESIDENT A. S, FRY,TREASURER
M.AM.30C.C.E. M.AM.Soc.C E.
B.B.BRIER, ASST. TREASURER

M, AmM. S0C.C.E.
M. Am.S0c-C.E.

MORGAN ENGINEERING COMPANY

620-634 GOODWYN INSTITUTE BUILDING

MEMPHIS

THE MORGAN ENGINEERING COMPANIES
May 36, 1830.

MEMPHIS, TENN.
DAYTOMN,OHIO
DALLAS, TEXAS

South Carolina State Highway Dept.,
Columbia, S. C.

Gentlemen:-

As requested by the Levee Commission
of Augusta, Ga., we are sending you, under separate
cover, a copy of our report to them.

Yours very truly,

MORGAN ENGINEERING O

L, L. Hidinger.

By

LLH/X.

\
)
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SOUTH CAROLINA
STAaTE HicEwAY DEPARTMENT

']
OFFICE OF DIVISION ENGINEER I 1
SOUTHEASTERN DIVISION '

ORANGEBURG, S . C. | j, ' i
3 el @ 16 March 1929 | N9 . l-
T N A Y N ¥
//—" \ » oV
/'/ o ‘ = \ &
o IS S
From: ‘ Southeastern Division Eng?heer. | §
To' State Highway Engineer. _ ff
For your information, 1 have listed below
the actual elevations taken on Pro ject 286 on 12 March,
1929. The Savannah River ecreasted on the nizht of March
12 and the elevation of the top of the water near the
east end of the bridge nearest Hardeeville was 8465,
Elevation water Elevatlon water
north side of Elevation center-  south side of
Sta. Route #17 ~line Pavement Route #17.
L ‘ W 2/ L D CORR)
1200 - Sk s 10.08 7,38 ~ 128
1210 8,71 )OS 9,76 2 ~9e41 9
1220 8404 | 3% 9.BY . TeD0 g ol
1250 8.b3 / :/_",_:_ 9-79 ?051 / .."‘-
124:0 8.56 o | 2 1.0 048 7-6U / ’C; ;l’
1260 869 / .04 9.68 7«07
1270 8-54 - f_-—" 9.63 7045 ) -
1280 8.30 ! 9.3 9,63 745 Ll o)
1290 Bedd ? A 9.61 Ted9 §1 s RO
1500 8.43 / / (/7 10018 Islﬁ.nd [
1510 8426 Al 9.62 TelL. Lot

1520 8.17 .. :f‘” 9.10 7017 "‘:'..\'- o
1330 i) b el 9,38 T o B4 PSS I
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Way 15, 1930

L% of Naguste,
Augueta, Veorgime

Jentlemeny

yhetad our study “. floods in the Savannah
1 Mport of our fimdings, Thin Report
deals wnly h L1o0d yﬁhm uﬁ it affocts the City of
Auguote. miee to do so effectively, it has been
neCRBBRIY , e, for us te (a) Study paet floede
of tha Savasuah A petion with the reinfall produe=

- hsw radn otorns in the

therefor cam not be &wtam_m nor aven undertaken uwntil complete

surveys have been made.



for your comvenienee, we are settlng cut, at
this tims, the comglusicone we have reached.

3 =~ That it i reasonable teo sxpect a floed
uuum in the Savaimah Jiver at Augusts of 600,000
mmzpﬂmm that the flood protection
w&h_rw the Uity of Augusta should be designed to
protect sgainst o flood of that magnitude,

- :ﬁmmxsuscmmmu reised so
that the elearance of the lower ehord will be not lower
than elevation 59,9 Augueta CAty Datum and that o low
level approagh be left om the Seuth Carelins side with a
glear opening of 22,000 scuare feet below Zlevation
§5.5, ex; A7 s high level appresch be Wuilt, that the
spans be mot leee than 40 feet in longth, with a olearance
mwmn of ﬁn’t rozbﬁ = oy Vb, e L:

- 3«mmmﬁmmmmwmvmmm ’
range of the lower chord will Le net lower
than Wm §3+0, Augusta Oity datum snd that the
approagh ow the South Caroline side have & elear opening of
40,000 square feet below Zlevation 53,0, im which the spans
are net less M#ﬁtm mxmm mtu ® c&ww
elevation of $3.0. ; -

4 = That the Fth aﬁru-t Bridge be raiged so that
the c¢learance of the lower chord will be not lower than

Slevetion 524.5: Aapusta rzm dntuu. snd that the approach
/ 0 ?} =

gt ‘ ‘ ot

et '“‘” o




on the Jouth Carolins side have a clear spening of
30,000 square feetl ﬁcl.w Slevation §2.5, in which the
spuns are not less than 40 fest in lengih and have o
elearance ¢levation of 52454
| § = That the river spans of the Sand Dar
Tersy ridge may remain at the present em'm i
that the apppoach on the &mm—-m have o olesy
opening of not .'Lt'u Aiin n.ena square Teat below
Bewation 4&.5. in which the vpans are not less than
(80 eet in length and have s elesrsnce elevation of
42,0, or that 1% be censtructed in mstcrdance with a
‘Jeint design of the Careolina State Hjghway Dépertment
and the State Highway Besyd of Cecpgla, under date of
Januery 16, 1930, se revised Februayy 1, 1930,

6 = That the T, & V. ¢, Builrond Dridge be
raised s that the clearance of the lower chord be not
lowsr tham Slevation 41,5, Augusto City Datws, and tha
_ﬂu railroad embankment m the Georgia side be r«mﬂ
ummamrm mmm The part from which
the cubankment is removed, ae well as sll axisting trestle,
fs to be replaced by spans not lees than 40 feet in lemgth,
with a glearance elevation of 4148«

| : 1-mmmxmwatmummm
'm.m cubfe feat per mwm. with the bridges sdjusted
as hereinabove specified, will reach the line shown on
the profile, Rxhibit No, 5.
8 =~ That should the ¢, & ¥, U, Railroad Bridge




-

reuain in ite present condition and the Sgnd Bar Ferry
Bridge be regonstructed in accordance with the Jjeint
agreenens between the South Capolina State /lighway De-
partuent and the State Highway Beard of Georgla, as of
January Méo 1930, revised ?im 1: 1930, and m the
Mam ‘Bridge, be :mmw in sseordanee nill '
plans of the State Highwsy Heard of Gaorgia under dnte
of Februsry 7, 1930, the flew line will ke raised at the
Co & ¥e U Rallroad Nrddge approximately live-tenths of
a foot and resain sbout thet much shove the 600,000 ¢ubie i
feet par second flow line shown m the pwti.u en upstrean,
8« That Af 4t ie cvonemieally fessible, the

| ¢ levee should be veeconaitrugted to an elevatden three feet
abeve the flew line fer the 600,000 cuble feet per second
floods So efiort has Yeun mede to desigm the oross
ssetion nor asgertain the location, nor estimate the coat

| ‘ m the reconstructien of the levee,; becomse of imgpufficient

data, Such matters eam mot be given mature ocmsideration

untid the preparation of the officisd plas is undertaken,
whigh, in turn, suet follow dotailed surveys,

| i

e ”,mmmﬁmmatm
'-mmmmm, South Capeline, and Gecrgia. The
upper end of the basin lies slemg the erest of the Flue
Aidge Fenge of mounteins in Juckeson and Traseylvenis
Counties, leorth Carclinms, The main axis rums from morth-
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wast te¢ southesst and terminatés at the Aglautie Coesn,
& few miles below Savammak, Georgia. The besin is

about 260 miles Llomg, 90 miles in maximuem width, and
eontains about 11,000 square miles, The upper 7300
SGUATE mu lie in the mmnn or the tsﬂkinl ‘there~
ofy and the vemminder in the coestal plain, The cleva=~
tiom of the head waters e between 4,000 snd §,000 feet
rbove sea level and the fmll of the valley is wery rapid
until the Fiedmont “latesn is resched, after whieh

the fall deereases but still is sulficient te caune high
velesitien in the river. The river ie properly clamei~
fied as o mountainous stresm abeve Angueta, with rapid
fall exd rocky bed, Below Auguste Lt should be elassi-
fied ae an alluvial strems with a evocked phanmel winding
uhlmt mm a gently sieping floed phin.

‘ uﬁmmmm«%nmn
mmmwmmmmmm:ummuo
1ted a0 the "Savaunah® until, ab the Junotion of the
!um“mm Seneoa Rivers, between \ndersom Coumty,
South Carelima, and Hart County, Useorgile. The nore
luportant branches helew this peint are Sremd and Little
Mm from m ﬂcm Mg m th R&nr m Stevens
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Flood records have baen kept for many yoears 3
st Augusta and a list thereof has besn compiled by the
Ue 8a Engineer Corps office at Savannah, and is aveepted
by us ms the best available data for all fleeds prior te

1929«

Aagusta, Georgla
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Yur cemputation fer thh mw in 200
Cur aiﬁﬂputﬁaﬂ tor this fleod 1z iﬂ' .

The bubiness faction of the City of iugusts,
a8 well as part of the regidential dnsrict. lies in the
Tleod plodn of ihe Savennah diver at the agad of the
nmm oeetion thersefs Frder to the wmwnﬁt a

m m«t wmu« m sm - nm nt MWQ

m tm an., mm tn mﬂ; The reason tmn
nmmumt iw‘wuﬂ Mw sthar was Legaung
mciwmmMmar mmnrwrw Tieods
Gcourred and the property values and area:
B W

'8 weve made fw' e eaﬂtmta
lem of the presert levee und during the following :‘.“h
years, the levee nnd sppurtenant structures were
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constructed. The flood studies made ot the time these
ylmﬁa were prepared contenplated ihat the meximum fiood
that weuld eceur weuld be spproximately 400,000 eubie Veet
pay ﬂwtgnn and the ltvta‘mut planpned tp protect sgainat a
flced of that size. The locaticn of the levee in whown on
the wap, Bxhibit Fe. 1o This IW et &mmm W be
umwmn 1 pmtut the a:lty unﬁu the flvede of mmwr
and Cotober, 1929, at which time the lévee broks in Pwo
y&u#ﬁq_h#xﬁw the oity and 1t Lo veported wae artifielally
hwunih#ﬁ i& another yzumt'ta Jat the water sut of the lewer
énd of the leveed area. Alsp, geveral slidem oceurrsd slomg
the rviver side of the upper end of the levee in fremt of
the city.

The evest of the firvst flood of 1929 pessed
Augusti September 27, and the seoond October 2nd, Letwean
these crests the river had fallen to 24,0 feot on the
mu City gage. The rirut fleod resehed a im of
-m feet u the gege, with & discharge of 350,000 ecubie

'Mmmm.‘ The second nm rn&h«uﬂmwtﬂd

fret on the gage, with » u.wmm of m‘.m aubde feed

. per second, It will be noted that the second floed, with
B Mtr discharge, .m net reseh an hi@ n stege ag the
_firet enga mmmu m fact Mamﬁuﬂ

sbetructions in the mxn had been mm eut se that the
graater diseharge wae caxvied ot & lower level,

The fleeds of 1029 are the lirgunt that bhave
been record:d with any reascmable ascouracy. The




& alightly smaller diseharge st Augusts than the Coteber
storm, had o considerably larger rainfall, The maximim
report for any one station on the wathershed abeve Auguata
during the September siorm, was 14,49 inches alse at
Ynahington, Um, Thisdoms alve is recorded se » twe day

Of the 211 storee studled, 27 had » vainfall
greatey than 14 inches in three days of wny one ptation and
15 of them hed a vainfall greatex tham 14 inches in twe days at
any one station, The center ef the September sterm was
loeated below Auguste; end that of the Getober siorm wae
loented to the neviheast, The maximem rainfall during the
Septouber storm was recorded at Brooklet, Ga. and amounted
t0 16,81 inches for twe days, The maximun wmiufeil during
the Cotober storm was recorded at Saluds, 5. Os mid emounted
to 10,51 inches for twe dayss It Is thus seen that there are
many storms larger tham these which oseurred over the Savannah
Alver Grainege ares aboye Augusta during the two siorus of
1929, A a matter of fuct these twe identical storms were
much larger at some¢ distance from that part of the Javannah
idver drainage ares wndexr comsideration than they were ever i,

(ut of the 211 storme siudied, we have selepted
Bine for speclsl examination, insluding the two that cceurred
over the Savanmah River watershed im 1926, W¥hile they axe
smalley then the other seven, they have been selected fer
the purpose of eomparisen, If any one of these seven storme had
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cocurred over the watershed of the Jovennah River above
Augusta, they weuld have produced s much greater run-off
than that which oceurred fellewing either the September
or wtm storms of 1989, Yhe locatiom of the nim

sherns u mm on the mayp, Sxhibit ko. 2¢

in erder to sssist in the etudy of zm«
nine rain utmu, we bave prepared _nmm theree! and mve
drawn lines of equal rainfall (known sma isohyetal lines)
with a rainfall interval of two inches, tn these charts
we have superimposed the ares of the waterahed of the
Zuvannah fiver abeve Augueta and have gomputed the ayverage
rainfall ever an area of this size. These charts are ineluded
with this report as Dxhibit Nes, 3 and 4,

Ip the fellewing Table ey 2 42 shown the
vine ntozue referped to with the reinfall listed fer the
tirst twe daye and slsp for the firet thres daye of ench
storm, The tetal yainfall for the storme of Sepileuber and

vmmlmm:mummmmmmwnm

gtorms was not over the mtmm of the Sepvaunah Ziver sbove
Avgusta. In the same table, the rainfall for the Jeptember
and Cetober stovms, that agtually 444 osecur en the watershed

~ of the Javarmeh River above iugusta, is given,




List nt Saven n&tm in the Southeastern

Year Momth Days  Otate  Peak Sta,  Average 2 hverage 3
ﬁsﬂl\i,_ﬂ“" min.

Mgy qupa) 7 Tems Turaeviile BT

1915 Auge 17-20  Toxam  Reskland 11,5 1743
1916 dwdy  6-30  Gae  Blakelay 10.9 1248
1636 July -6 E.Cy  Altapass 1.8 12,0
1901 Sapte 800  Texas  Tayler 1240 1249
1924 cebe 28-20 iy T Jupiter 11.4 1349
1929 Marech 13-15  Ge. Ebe 14,1 1647

1929 Bepts @5=27  Ga,  Brooklet 1066 1048

k.12 N

1929 Septe 2§27 Gne  Breoklet 7.8 847
¢ : Gelie . * .
1929 %R:.g ?«'-c BeCs  Saluda 6e7 6.8




Ppom the padnlell study outlined sbeve, it is
evident that much larger storms than thoae of 192 may be
axpected over the Smvenmah diver watershed im tha future,
et how h.m a atorm way some time ecour in ummt

o to forgtell, Hgwover, there are some awzhmwat that ean
ke mude with a high degree of probabllity. For instence
the three largest storms in Table Nes 2, which were 16
imches or over, fell near the sonst and 1% seens legleal

o apewia that etems of thio ivteveity wiil wot reseh as
fauy fuland &5 the Savinnal Aivaer watershed above lugueta.
However, thord are sevaral stooee with a ralnfall of 12
inekaes or mery in whres daye that Tell am far er farther
inland then Augusba apd 1t may ressonadly boe exgected thad
stopes of that magaitude will scume time ecour over the
Saveunah Giver watershed above Asgudbas In cur spinion,
provection snculd be provided agained such s LoemB.

twe heavy yain stovms cocurred on the Savanush
River watershed in the Jall of 1929, (See Banibis No. 4,
Pigares 1 and 2} The firet scourred .aa Syl ember 26 and
27 and voversd a Wd of aboat 34 hours, fthe s‘m.mn;
table (¥e. 3) glves & list of veinfall staticus and the
amount of rain that Lell at eaeh, prepared by Mr, Bs I,
Amigh, Vesther Yorecnster at sugusts,




Auguste, Sae

Dewble Branchem, Gae
ddgeiield, éunth Carcline
Warrenton, Ca.

Greenwoud, #;.3* 5
 Calhoun Falls, Se Ce

Carlton

Gillnviile, Cae

Anduracn, Se Ce

Tooceon, a.

Average

. Phe secohd stomm eceurred en Ugtober 1 and
2 and covered a periocd of approximately 30 hours.
The fellowing Table Mo, 4 is token from o
gtatenent compiled by Mr, Hmigh.

h ‘| i ;‘,,‘ !

Greenwocd, Se Ce
!n;htnatnu Gae
Calhoun ¥ l; 8 Gy
Carkten
oiilevilie, -
Anderssn , é Ce

L u-)--‘--'A g e

e S s

Theoe are the two largest storms that have
seourred over the Savaunah River Drainage Baein mince U. O,
weather Bur¢aw records hove beenm kept., The discharge of
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the river was scmewhat larger from the se¢cnd stowm than
frosm the fires, sithough the rainfall wa#'lightir. This

i seeounted for by the faet that the second atorm fellow=
ed the first se closely thot the ground was still saturated,
and the river valley otill partly covered with water from
the firot floods | '

. The discharge of the floods of 192y, tegsther
with the flow Lines thereof,provide the best data on which
to predicate the flew line of floeds of greater megnitude.
The flew lines ware obtained by Ffield surveys soon after
the floods. The beént wethed of aseerdaining the discharge
of thewse flecde in te celeoulate the ouantity of watyy paes~
ing the Stevens Creek power dnm, This dam is lecated on
the &wvmannh Adver ahout seven niles ' above Aumgusta, It is
s vonerete mlrueture with a spillvay 2008 feet longs (m

- ong=half of the gpilluay temporary fiashboards have v een
 Anstalled mt Tloat out mt high stages. m the other helf

of the spillway, eollapsible flashbeards have been installed
that assume a Rorisontal position at high stages but that

eause » disturbance in the flow of water se that it ls some~
what ﬂtrtiuult te oalnuluts the dlsahnrgc ovaer thie seetion

xumnmm

ﬂgkina lntﬂ ageount the conditions that exist,
our ealoulations indleate that the discharge for the
Septewber flood was 350,000 cublie feet per second und for
the Oetober flood 360,000 cuble feet par meeond, These




discharges include the flew of water through the
turbines and sluieceways., These 41nchnran§ are less
than bave been estimated by several engineers but con=
foym clomely with those cbiained by Mr, Jeo By Parker of
the Bwuthtuaiu!u Hﬂgtﬂtl’iﬂ‘ Qﬂlpnnyg Hugtumowa fﬂr th#
aaltluu ﬂrtit rtltu'nuuzunu'!hu nnﬁwuhicimr nnW!fiinr
beat information obtainable,

The stormm of September 29 to 27, with a
rainfall of 7.8 inchen in two days and 8.7inches in
three daye over the Savanmah River watershed above
Augueta, which orested at Augusta Seplember 27, pro-
duced & run-off of 350,000 cuble feet per second. The
storm of Septenber and Letoher, 1929, with a rainfall
of 6.7 inches in two days and 6.0 inches in three days

: oo tht 8umuamnh River uutnrthnd::hovn Angusta and

which ereeted at Augueta Cotober &, ywudunal & ruawart

 of 360,000 cuble feet per secend,

it has been shewn hereinbefore that storms
produeing & rainfall of 11§ to 13 inches may resscnably
be expected over this watershedy in other words, that a

-~ :ntutu&l.gnmnnuﬁulmﬂa; 60 p!lttu% in exeesn of ﬁhut oo

s -veﬁ‘ﬁ'—‘

" curring in the stomss of 1929 may be expected. Should

the run-off be increased in the same proeporiion,such
storme would produce s floed of approximately 600,000
cuble fedt por second,

SRR O
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For many years engineers have measured the
rup~eff from rivers with watersheds of varying sise, and
w tompilation of the data svcured hae bLeen made Urom fiue
to time, From such compilations we have seleoted records
of high run=off fm watersheds em;mhh with §hat of tha
mmmmmmﬁmm wmu
Table Hoe Y

Nome of Niver Tate Drainage Cﬁuaeharsi
| Aren ///JE’““ in Segond
o %&g:r 4 : ?aat Pex
Bavarnnah, Ga. Cote 1929 3@&"’“ J 4545
davannah, Ga. 1888 7,300 a1
I4ttle Rivew, Temams Heptedsad 7,030 G243
Miamd, Ouie CMars 1903 2,450 100
haexienn, a;uz,  Janme 1862 1,500 9945
Gamadian, ey . Oty 1909 2,480 205
GChangres, Fanans 14320 939
Yubs, Culif. Jem, 1905 1,200 9248
'arumm tnie Mar, 1913 1,500 . 52

nmgn tﬁ&n—tillc it esn U#~l&!ﬂ thn% the hiahlt
 rates of mr are uuway from mium areas masller
than that of the Javennah ldver above Augusta. Hewever,
there is one recerd on the lLittle fdver in Texas of

sppreximately the same drainage ares, where n measured
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run~off of 92,3 cuble feet pér sEgend per BquUare .m.
was cbserved. This ssme rate of run-off om the area
above Anaﬁnﬁa would have produced a fleed of 679,000
cuble t’ﬂ*f per second, The area of the ‘Mttlc River
mtlwm hi 2mu tl enly lughtu nmar te the coast
m m mau “‘mt A slmilar rate of run-off
at Anmn wuld seen o be u.u within the range of
possibility,
lany hundreds of these run=off records have

 been platted "ma logarithmie paper and curves have been
drawn, based on Neyerts formula Tor maximm {loods,
which take imto consideration the sime of the watershed
and the expected {requeney of flood discharge. This
graph was published in the Tyansmctions of the ‘mericen
feciety of Civil ingineers, 1926, Fage 1003, On this
mmms zuuumum o6 u line passing
'W th 20 other records,showing thai
m um Antensity are not at all infrequents

" fThe ourve for the maximm cbserved floed
indicates a wr of 120 cuble feet per second per
square mile, or 880,000 cuble feet per second for a
au&mc area m sane -hi an tm wmi nm or thc
be a very rare flood and only twe or three fleoods that
have ever been observed fall om this line. Lcmewhere
half way between the waximum ever observed and flevds
that ceeur faily frequently would seem to be the
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loglesl flood te anticipate, This weuld point te a
discharge of sppreximetely 600,000 second feet,

in providing fleed proteetion for e i oug
projecis and alse im providing spillway capseity fer

g large deus, engineers have made intersive studics

of prebable floed run-off. The dealgn selected is
frednnntxy expressed in terme of pergent greater than
the maximum known floods A campllation of such designs
are lleted in Table No, 6,

ANAL Jo, §

Hun=of f traviﬂtd 1n bam. and Elnaﬁ ﬁr@tﬁetiﬂnr

Frejeet nwminngn - Haximum Emewn  Sun~eff Yervont In
Aran Run-off in Designed exeeasn of
fget Fex for i irnum
Bguare Mile  Second floed
Feut Fex
ot

fﬁiﬂiﬁ’
hHeleoto

Pueblo ; 40
Gtevens Dam ?,

It ean be sean thnt ct thn dsn&gnn letid nbove,

42

the lowest faoter of wafety 18 40 per oent and the highest

is 100 per cent,. The Sngineer's Judgment in ¢sch OREe
has been tempered by Nis opision a8 te  whether  the




maximun koows £lood was & ressonably large floed or net.
For imetance, in the Miami Conservency Distriet, it waw
the Hngivesr's opinion that the maximum known flood was

extrengly high whereas, on the Trinity Hiver, it was known

-t!ili!tln!lli records that thn maximum known flood was
well mm what ntaht rmamhl.; ve muﬂm. 1% nmptm
. that the floed of 1929 at Augueta was o fairly large

flo0d and that a factor of safety of about 65 per oumt
eonstitutes a resscnable safeguard. A flood 65 per cont
in excess of 1929 flood would preduce a run-off of about
600,000 second feet. |

The three metheds of snmalysis cutlined above,
namely, that of the expected rainfall, that ef couparing

wiﬁh known run-offs and that of comparing with the design

-f other projects, all.npp-ur to yatnt to very nearly the
';',_$wf thni in, that = rlsod of Geo,nee cuble
ttta garducqonu nay rqnaonnhlr hc cxpaotcd. Ve @onamudu.

therefore, that sny plam for protection at Augusta should
be desigred for a floecd of 600,000 cuble feet per second.

An investigation of methods of floed protcdfinn
for Augusta has been made and the ccnelusion reached that

protectiau by means of a lcvcb is the only practicable

nethod, . Any smalysis of this matter should




, m their pr

Rl

properdy come in the Report made ab tha time the offiedal
plan 1o prsynrwdu

Having sseertained m fleed umh&rm that
may e expected at Augnsts, it ’nam: necessary to deter-

mine the height at which this flood of 600,000 eubie faet

per second would {low through the liver snd its ¥lood plain

past ‘ugustae

In ordeyr te make this determination, it was
necessary te have certain data with regard to the erose-
section 6: the chanuel and fleodway, the conditions at
the five bridgew and the heights reached by the 1929 fleod,
These date had all been aepenbled by the U. 5. dunginear
Corps Oifice at Uavanmah and weres turned ever t¢ us for

‘use in making tais report, Ve have aceepted them as
‘eorrect; with the exeeption of a few minor chonges which

_We have made in the flood profile of the 1929 ficed, which
 were considered desirable in order te receneile tuls profile

with information obtained by ¥r, Vise, Jngineer of Augusta.
The City Sngineer had readings of the flood heights taken
dwing the ntm flood, whereas the awemmnt &nginura
rofile from high water marks ebtained some ti

later, On that agecount, some slight aummnt wag M. '
| Inasmueh as the high water merks {rom. the




- first Lloed wore hAahar'thﬁﬁ thohc af tha segond flood

and weuld thersfore be more distinet and ageurate and

‘alse beosvse the marke obtained by the City Emgineex's

staff were for the first floed, . these data are con
pidered to be wore dependable snd have been used.
mau a dmmso of 350.%0 muc feet

per seoond, as detersined for the first flood and the

high water profile of that flcod, we have computed the
go~gfficient of frictiom for short resghes of the
channel and floecdway by the use of Kutter's formula.
these co~efficlents, whieh are the value of “u" in
Kutter's formula, proved to be aboul (040 for the
cohannel and 080 to 090 for the floedway. As thuéa
goeefficients are in reawonmble confermity with g«ngt&l
experience for the propar co-efficients to use for this
type of chonnel and floodway, they have been used as &

basie for cemputing the fiow line for langer floods.

Using these co~effielants, a tznw ling hes

. computed for o flood of 600,000 euble feet per

stﬂnui._ﬂtvlas ceneideration to the eonditions prevaile
ing at each of the five bridges. After a detalled
-tuﬁ: had been made, it was decided that eertain changes

~ should be required at 011 of ths bridges and thet nhluld_._

thege requirements be complied with, that the flow line
for a 600,000 cuble feet per mevond flocd weuld conform
to the line for such a fleed, shown on the prefile,
Axnibit No, 5.




. There sre five bridges moroas the Spvannah River
and flevdway betwesn the upper and lewer end of the
Auguste levee, Home ndauntmtat is nesessary at all of
these lri‘gu;, Aif tntcgtnrum@t with large flced flows is

to.be kept at & mm It e MWih”W_&w B
i e

terference will coour even if the uridges are ralsed and
the approaches praparns reconsirveted,
, In order that there may be 8 little interference
ng poasible, the fniiow&us adjustments should be mades

1 - The 13th Street Bridge should be raised so
that the clearance of the lower chord will not be lower
than elevation 55,5 Augusts City datym and a low level
approach left onthe douth Carclins side with a ¢lenr
opening of az,uen gsguare feet below Llevation ssiﬁ.'er.
if a hidn level tpprandh be built, thw gpans should be
not 1:3; ihnu 40 ttqt in xnugth. with a olsarance eleva-
tden of §5.5,

2 = The Scuthern Failway ‘bridge shewld be ralsed
06 th-t'the ¢learance of the lower chord will be not lewer
than elevation 53,0, Augists Uity datum and the approach
on the ﬂnuth Carcline elde ghould have a clear opening
'ﬁm mzm mwlamun M. inﬁtahm
spans are not less than 40 feet in lnngth with a clearapce
elevation of $3.0..

'} - The Fifth Street bridge should be raised so
that the clearance of the lower ¢hord will be not lower




- than 40 un u a.m m utu a tum umuan off
.‘1'5‘ =

than Hlevation 52,5, Augusts City datwm, and the approach
on the South Carclina side should have s clear opening
of 30,000 square feet below dlevation 52,5, in which the
ws are not less than 40 feet 1:: length and have o
clearsnce elevation tf 5245s .

& = The river spans uf the tand Bar Perry
Bridge may remain at the present elevation but the approach

-on the Georgis side should have a oclear openiug of not less

than 70,000 square foet below Slevation 42,5, in which the
opans nﬁ not less than 40 feet in length and have a clear-
ancy elevation of 42,9, or be conmtructed in secordasnce
with a joint design of the Carolina State Highway Depart-
uent and the Jtute Highway Board of Georgis, under date

of January 16, 1930, as revised February 1, 1930.

5 ~ The C. & W, Gy Hedlroad 'hr!.dac should
be ruised 8o that the the clearance of the lower chord will

be mot lewer tham Zlevation 41,5, Auguets City datum,

Algo all of the railrosd umat- on the Georgla side,
exeept 750 feet adjecent to the laves, should be remeved,

and the space now oceupled thereby; together with all
exinting trestle, should be replaced with epans not less

The follewing Tuble ¥o, 7, pgives pertinent

data in conmeetion with the bridges in condensed form,




 ¢$§1¢15&;: i

t0 inginesys to knew that this reting curve is a
straight line whem platted on logaritbmie paper,

‘ Rm n%m,pt m bean M in this R!pm
u t‘ix definitely the heicht to which the levee
should be built., That is an econemic censideration
wmni: depends largely on costa that can be n&.oter#mud
only after a complete survey has been ‘made, If econ=
waieally possible, the leves should be bullt to a
height three feet or more a‘hwi the flew ling that da
ghven for a floed of 600,000 cubie feet per second,

it s desived to wlmwlugo the hearty
co-operation of the fellowing orgenizations and in=-

mmﬁi'MMMﬁ l‘h.l’fhm '
Savarnah Cffice of the U, 8, Lngineer Corp, u_tur*
nishing data collected in eonneetion with a survey of
the Suvermah River.

_Mr, J, W, Parker, of the Seuthens

mlmw&ng ﬂmpw, for date ¢oncerning Mwhm and

conditions st the Stevens Creek dem, current meter
weasurements and other data.

Wre Be Dy Smigh fer mnm,x records,
method of predieting floeds and other data.
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My, w, H, um. aity Snginegr of Augusta, for
prefile of the hﬂa. high water warks of the 19*29 flood,
and other data.

tmthaz wuh a um m mnns m -mm« hmo.
. it there is &W part of thide Seport that is not
¢lear to you, we will be glad to answér any guestions that

uay ocour te any of the members of your Comminsion,

Respeotfully submitted,

MOKGAN AGLIKERING COMPANY,

*
ew Lq o8 | diﬂg&r.

m:w “ka







flood of 1796 wmey bave Leon as large but information is
too meagre te ascertain definmitely whether ouch ie the
Caul

It is a well known faot that storms that originate
in the Ceribbean 300 pass mm er mmn&ﬂ; threugh the
mwmmmnmmmunmmmmmw
engtarn states from Teias to South (nrolina, The two rain-
shorus ever the mmmh River watershed in 1929 were of
this churagter. ¥e see ne remsen why other hewvy sterme
that have swept inland x'rm the Gulf should not some time
follow this same path, and with that theught in mind, have
oompiled oll stoyme inm this regiom having o greater maximum
intensity at auy etativn than § inches in ﬁé hours er 9

inches in 48 hours.

The recerds of the U 3. igatlher Buvsaw show
thut 213 stowms of ihis W&ﬂ‘w or #ut«u nave IWWM
4 m m: m&m amu ﬂwﬂw have lmm u:;t. o tm sm
| &w&u ox nYre fw thrae dnm. mmmuu 'm M M
had an imtensity of § tmhu esr nere for a single nuuw :d

in twe Wh‘ The storm of Ogteber 1 end 2, 1929; over the

over the uunm n,hm mwtu of Go68 mm-. This oe=
eurred at Vashington, jmt above Augugin, nnd wae recorded
a8 & two day storm, The storm of September 27 and 28, with




- lamde hea Z

et of  Bridies
Leation Recomuanded Keight auuammaﬁdca ¥ree

of Loweat Steel ylun Arem Throuah

13th strest . " . .
Gouthern Hatlway 53.0 R 40,000
§th strest 52,5 30,000
Sand Bar Ferry 42,5 70,000

gi &g w.*‘ GQ .ﬁ. nt- 4‘105 W;Mﬂ

Accompanying this Hepert ia a rating ecurve
ghowing the discharge of the river that may be expected for
rﬂanznnl on the Pifth S¢reet gage for stages above 23
feet, Exnihit Noe 64 That part of tiis rating curve between
:Vaﬁ‘lﬂl jﬁ rnat on the gage is !!11 deterningd by information
 frem various sources, Detween 30 feet and 43 feet several
 measurements were uade in Cotober, 1529, by the Goutheasters
imgineering Company on deelining stages of the second flood,
From our own caleulations and the known gage heights far the
erest of the flood, we have determined the location of the

-'Wm«mm; mmummmmm
”'that the iwilgtl will be raisil and uﬂ::&tcﬁ in nnccraunut
with our reosmendations, Should thie not be dome, the dis=-
charges taken from the curve will, for mni given gage read-
ing, be decreased sbumewhat, It will be of interest
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