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SURFACE WATER SUPPLY OF OHIO RIVER BASIN, 1914. 

AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of fourteen reports presenting results 
of measurements of flow made on streams in the United States during 
the year ending September 30, 1914. 

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained in 
the organic law (20 Stat. L., p. 394): 

Provided, That this officer [the Director] shall have the direction of the Geological 

Survey and the classification of public lands and examination of the geological struc- 
ture, mineral resources, and products of the national domain. 

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscal year ending 
June 30, 1895, successive sundry civil bills passed by Congress have 
carried the following item and appropriations: 

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara- 

tion of reports upon the best methods of utilizing the water resources. 

Annual appropriations for the fiscal years ending June 30, 1895-1915. 

3 eR i ee RE St the a BE RE $12, 500 

B806...5 eos Jn a abe ch i RL i 20, 000 
1807 10 1900, inclusive... ....c ic sae verse es svunsrisinshsveriony 50, 000 
1901 (0 1902, inclusive... ..c. oc. bo nol Hie pms es sits emi rere 100, 000 

1903 10 1906, nclusive.......... oh. ra vartulgide tad A 200, 000 
007. a LE tenn 150, 000 
1908 {0 1910, inclusive: ... 00. si A a 100, 000 

1011 10 1918, Juclusive... i i. icv sri viens sare ni a ssn ans ne 150, 000 

In the execution of the work many private and State organizations 
have cooperated, either by furnishing data or by assisting in collecting 
data. Acknowledgments for cooperation of the first kind are made 
in connection with the description of each station affected ; coopera- 
tion of the second kind is acknowledged on page 18. 
Measurements of stream flow have been made at about 3,400 points 

in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1914, 1,480 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements are made at other points. 

7



8 SURFACE WATER SUPPLY, 1914, PART IIL 

In connection with this work data were also collected in regard to 
precipitation, evaporation, storage reservoirs, river profiles, and 
water power in many sections of the country and will be made avail- 
able in water-supply papers from time to time. 

PUBLICATIONS. 

A report has been prepared for each year embodying the stream- 
flow data collected during that year. Previous to 1911 the basis of 
publication was a calendar year. . One volume of the report for 1911 
(Part XII), three volumes for 1912 (Parts X, XI, and XII), six 
volumes for 1913 (Parts III, V, VIII, X, XI, and XII), and all the 
parts of the report for 1914 contain records for the year ending Sep- 
tember 30. 

An index to the reports containing stream-flow measurements prior 
to 1904 has been published as Water-Supply Paper 119. 

Gage heights and discharge measurements prior to 1901 were pub- 
lished in water-supply papers or bulletins and estimates of monthly 
discharge in annual reports; since 1901 complete records have been 
published in water-supply papers. They are now being published in 
12 parts comprising 14 volumes, as shown in the following table: 

Papers on surface water supply of the United States, 1914. 

  

No. | Part. Title. 

  

381 I | North Atlantic basins. 
382 IT | South Atlantic and eastern Gulf of Mexico basins. 
383 III | Ohio River basin. 
384 IV | St. Lawrence River basin. 
385 V | Upper Mississippi River and Hudson Bay basins. 
386 VI | Missouri River basin. 
387 | VII | Lower Mississippi River basin. 
388 | VIII | Western Gulf of Mexico basins. 
389 IX | Colorado River basin. 
390 X | Great Basin. 
391 XI | Pacific drainage basins in California. 

XII | North Pacific drainage basins: 
392 A. Pacific basins in Washington and Upper Columbia River basin. 
393 B. Snake River basin. 
394 C. Lower Columbia River and Pacific basins in Oregon.      
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A list of reports containing stream-flow data is presented in the 
following table: 

Stream-flow data in reports of the United States Geological Survey. 

[A=Annual Report; B= Bulletin; WS= Water-Supply Paper.] 

  

  

Report. Character of data. Year. 

Wh A, pt. 2........--- Descriptive Information only... cce i seer. cs dan nam mene n sn 
HthA,pt.2.....0c- 0a: Monthly discharge and descriptive information................. 1884 to Sept., 

1890. 
WD A, DED. ci vonrenan]osess 00,5 caicnninsssinssrsreninsrandnasiossn sat onsnva star ashs ans 1% to June 30, 

WthA,pt.3.....c.--- +» Moan discharge Insecond-feel. i: .eevicrcr se cesnsmensnarnenns 1884 to Dec. 31, 
1892. 

Mh A, pt. 2...-......- Monthly discharge (long-time records, 1871 to 1893). ............ 1888 #0 Dec. 31, 
189 

De ini annie Descriptions, Meaguioments) gage heights, and ratings. ........ 1893 a 1894. 
Wh A, pb. 2. cacaec. Deseriptiveinjormation only... ..... uivevorscivoen divans 

0 ese wevhinnia rss suisse Descriptions, measurements, gage heights, ratings, and monthly 1895. 
discharge (also many data covering earlier years). 

NY. Gage heights (also gage heights for earlier years)................ 1896. 
18th A, pl. 4.......5: Descriptions, measurements, ratings, and monthly discharge 1895 and 1896. 

(also similar data for some earlier years). 
WS 15. coin iains Descriptions, measurements, and gage heights, eastern United | 1897. 

States, eastern Mississippi River, and Missouri River above 
junction with Kansas. 

WS16.........-vi5.-- Descriptions, measurements, and gage heights, western Missis- | 1897. 
: sippi River below junction of Missouri and Platte, and west- | 

ern United States. 
WhA pd... a Descriptions, measurements, ratings, and monthly discharge | 1897. 

(also some long-time records). 
WS Of iain: Measurements, ratings, and gage heights, eastern United States, | 1898. 

eastern Mississippi River, and Missouri River. 
WS IB. ceases Measurements, ratings, and gage heights, Arkansas River and | 1898. 

western United States. 
20th A, pl. 4. .....cnava Monthly discharge (also for many earlier years). .......c.c..... 1898. 
W3351030......5.-=- Descriptions, measurements, gage heights, and ratings. ........ 1899. 
Pls A, pl. 4... cu Montlily QiSGharge....- cu i scorer omnnternondus ine snansienis 1899. 
WS<Ziod2.....i- nae Descriptions, measurements, gage heights, and ratings. ........ 1900. 
220A A, plans. cccieces Monthly Qisehorge. . . c.«. -cecrs tune rces Buns svmmnoinasnmains nie 1900. 

865,60. 0%-vecnsvne- Descriptions, measurements, gage heights, and ratings. ........ 1901. 
Bisa Per ietavres ions Monthly QISCharse. oi: ve sree inen sven sr saivnnsansnsrninossinis 1901. 

WS S21085....0--.ve-- Complelodata. . .-c - i occusvrr vase irons shnsveviisinscinei sun 1902. 
XS07t0100......cconcpacia. C0 cic vedsiivns tunbats drs eoniins iris cman vnes sn vast conned 1903. 
WS 1241t0135....- tunel ice, NCR BCE MR ol RET a eet a 1904. 
YS 100to 178... cocneisfenne.. RR LIE an Se Cop RRR 1905. 
WS20110 2. .cvenesel-vi- BO. ir rier ert ar res sete ae Spe Sa fami seem 1906. 
VS 21110232... cceccufeuess ARI RP SOS Rd BS Si se LS Ma ie al 1907-8. 
WS 26110272....ccvnesjssn-s 11s EMR Seal a i SIMIC, mee Ean LS BE BE 1909. 
YS 28110207. co vvvcifennny EA ha BRE SR SO a Re IRD iid Ss 1910. 
W301 10312. cncenvtecilennss 0. a i SER se dn SrA Bas cae aie oe nis sees wee 1911. 
YE 32110332. ...cnenin)enews 0. nent i i SR IT at as veka a 2 3 Se meee meas ek 1912, 
WS351103620....00c-]cenes AO, a ed fineness T seeders snr dit te cnt ram bine 1913. 
WS 381 103940....c000ufemnvd BD; oni i ne Ae aR Re SAE Sead ewe pee Es 1914.     
  

a In preparation. 

Note.—The fifteenth and seventeenth annual reports contain no stream-flow records. 

The following table gives, by years and drainage basins, the 
numbers of the papers on surface-water supply published from 1899 
to 1914. As a rule, the data for any particular station will be found 
in the reports covering the years during which the station was main- 
‘tained. For example, data from 1902 to 1914 for any station in 
the area covered by Part III are published in Water-Supply Papers 
83, 08, 128, 169, 205, 243, 263, 283, 303, 323, 353, and 383, which 
contain records for the Ohio River basin for those years.



Numbers of water-supply papers containing results of stream measurements, 1899-1914. 

  

  

  

                  

I II III IV Nee VI VII VIII IX X XI XII 

South North Pacific slope. 

North Atlantic \ Hudson 
Atlantic | slope and St. : : 

Year. slope leastern Gulf Ohio Lawrence Be y ard Missouri er Western Colorado | Great Pao ig 3 ane Lower 

St. John | of Mexico | yjuey | Riverand | ye | “River sippi | guitof |REr Cl Basin. | in Cali- | Washing- S%mbia 
iver to (James 3 Great bend . pp) Mexico. . : : 8 Snake River and 

York River to Lakes. Sinn} River. fornia. ton and River. Pacific 

River). |the Missis- River or, slope in 
sippi). River. Oregon. 

35 35,36 3 36 36 ¢36,37 37 37 a37,38 | 38,€39 | 38,739 38 38 38 

47,h48 48 48, 149 . 49 49 49, 750 50 50 50 51 5 51 31 51 

65,75 65,75 65,7 65,75 | k65,66,75 , k65,66,75 66,75 66,75 66,75 66,75 66,75 66,78 66,75 
82 b 82,83 83 182,83 ¥ 83,85 84 k83,84 84 85 85 85 85 55 85 

97 97,98 98 97 |n98,99, m100 99 98,99 99 100 100 100 100 100 100 
n124,0 > »126,127 128 129 £128,130 130, ¢131 £128,131 132 133 | 133,7134 134 135 135 135 

Pp . 

n 165, 0 1% 167,168 169 170 171 172 £169,173 174 |175,t177 |176,7177 177 178 178 8 177,178 

Pp : 
n 201, 0 2 2203, 204 205 206 207 208 £205,209 210 211 | 212, 213 213 214 214 214 

2 20 
241 242 243 244 245 246 247 248 249 | 250, 7251 251 252 252 252 

251 262 263 264 265 266 267 268 269 | 270,271 271 272 272 272 

281 282 283 284 285 286 287 288 289 290 291 292 292 292 

301 302 303 304 305 306 307 308 309 310 311 312 312 312 

321 322 323 324 325 326 327 328 329 330 331 332-A 332-B 332-C 

351 352 353 354 355 356 357 358 359 360 361 362-A 362-B 362-C 

381 382 383 384 385 386 387 388 389 390 391 392 393 394 

  

          
  

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply 
Paper 39. Estimates for 1899 in Twenty-first Annual Report, Part IV. 

b James River only. 
¢ Gallatin River. 
d Green and Gunnison rivers and Grand River above junction with Gunnison. 
e Mohave River only. 
F Kings and Kern rivers and South Pacific coast drainage basins. 
g Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, 

wells, and irrigation in California and Utah contained in Water-Supply Paper 52. Esti- 
mates for 1900 in Twenty-second Annual Report, Part IV. 

h Wissahickon and Schuylkill rivers to James 
i Scioto River. 

River. 

i Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction 
with Platte. 

k Tributaries of Mississippi from east. 
7 Lake Ontario and tributaries to St. Lawrence River proper. 
m Hudson Bay only. 
n New England rivers only. 
o Hudson iver to Delaware River, inclusive. 
2 Susquehanna River to Yadkin River, inclusive. 
¢ Platte and Kansas rivers. 

r Great Basin in California, except Truckee and Carson river basins. 
& Below junction with Gila. 
¢ Rogue, Umpqua, and Siletz rivers only. 
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DEFINITION OF TERMS. 11 

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated below. 

1. Copies may be obtained free of charge by applying to the Direc- 
tor of the Geological Survey, Washington, D. C. The edition printed 
for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superintend- 
ent of Documents, Government Printing Office, Washington, D. C., 
who will on application furnish lists giving prices. 

3. Sets of reports may be consulted in the libraries of the principal 
cities of the United States. 

4. Complete sets are available for consultation in the local offices of 
the water-resources branch of the Geological Survey, as follows: 

Boston, Mass., Customhouse. 
Albany, N. Y., room 18, Federal Building. 

Atlanta, Ga., Post Office Building. 

Madison, Wis., care of Railroad Commission of Wisconsin. 
St. Paul, Minn., Old Capitol Building. 
Austin, Tex., Old Post Office Building. 

Helena, Mont., Montana National Bank Building. 

Denver, Colo., 403 New Post Office Building. 

Phoenix, Ariz., 417 Fleming Building. 

Salt Lake City, Utah, 421 Federal Building. 

Boise, Idaho, 615 Idaho Building. 

Tacoma, Wash., 406 Federal Building. 
Portland, Oreg., 416 Couch Building. 

San Francisco, Cal., 328 Customhouse. 
Los Angeles, Cal., 619 Federal Building. 

Honolulu, Hawaii, Kapiolani Building. 

DEFINITION OF TERMS. 

The volume of water flowing in a stream—the ‘‘run-off”” or ‘‘dis- 
charge’’—is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups—(1) those that represent the rate of flow, as second- 
feet, gallons per minute, miner’s inches, and diseharge in second feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth of inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, acre-feet, and mil- 
lions of cubic feet. They may be defined as follows: 

‘“‘Second-feet”” is an abbreviation for ‘‘cubic feet per second.” A 
second-foot is the rate of discharge of water flowing in a channel of 
rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed by the use of the factors given 
in the tables of convenient equivalents (pp. 12-14).
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‘‘Second-feet per square mile” is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area. 

“Run-off (depth in inches)” is the depth to which an area would 
be covered if all the water flowing from it in a given period were 
uniformly distributed on the surface. It is used for comparing run-oft 
with rainfall, which is usually expressed in depth of inches. 

An ‘“‘acre-foot,” equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation. 

“Millions of cubic feet’’ is applied to quantities of water stored in 
reservoirs, most frequently in connection with studies of flood control. 

The following terms not in common use are here defined: 
“Discharge relation,” an abbreviation for the term ‘‘relation of 

gage height to discharge.” 
“Control,” ‘‘controlling section,” and ‘‘point of control,” terms 

used to designate the section or sections of the stream below the gage 
which determine the discharge relation at the gage. It should be 
noted that the control may not be the same section or sections at all 
stages. 

The ‘point of zero flow” for a given gaging station is that point 
on the gage—the gage height—to which the surface of the river 
would fall if there were no flow. 

CONVENIENT EQUIVALENTS. 

The following is a list of convenient equivalents for use in hydraulic 
computations: 

Table for converting discharge in second-feet per square mile into run-off in depth in inches 
over the area. 

  

  

  

Discharge Run-off in inches. 

in second- : 
feet per | 

square mile.| 1 day. 28 days. | 29 days. | 30 days. 31 days. 

Y.ioia.08 0.03719 1.041 1.079 1.116 1.153 
isan .07438 2.083 2.157 2.231 2.306 
Deis tia ns as +11157 3.124 3.236 3.347 3.459 
do oioniis . 14876 4.165 4.314 4.463 4.612 
Sriciwence . 18595 5.207 15.393 5.578 5.764 
0. ini . 22314 6.248 6.471 6.694 6.917 
eB ha . 26033 7.289 7.550 7.810 8.070 
8. ous .29752 8.331 8. 628 8.926 9.223 
iia .33471 9.372 9.707 10. 041 10.376             

NoTE.—For part of a month multiply the figure for one day by the number of days.
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Table for converting discharge in second-feet into run-off in acre-feet. 
  

  

  

’ Run-off in acre-feet. 
Discharge 
in second- - 

feet. 1 day. 28 days. | 29days. | 30days. | 31 days. 

Li. ak. 1.983 55.54 57.52 59.50 61.49 
iii, 3.967 111.1 115.0 119.0 123.0 

Be cercenis 5.950 166. 6 172.6 178.5 184.5 
Asani 7.934 222.1 230.1 238.0 246.0 
Basvasvins 9.917 277.7 287.6 297.5 307.4 
OQ: cvavsiee 11.90 333.2 345.1 357.0 368.9 
Lonvnnancis 13.88 388.8 402.6 416.5 430. 4 
Seite rene 15.87 444.3 460. 2 476.0 491.9 
Ooiicecens 17.85 499.8 517.7 535.5 553.4                 

Nore.—For part of a month multiply the figure for one day by the number of days. ; 

Table for converting discharge in second-feet into run-off in millions of cubic feet. 
  

  

  

. Run-off in millions of cubic feet. 
Discharge 
in second- 

feet. 1 day. 28 days. | 29days. | 30days. | 31 days. 

Yoav 0. 0864 2.419 2.506 2.592 2.678 
Died 1728 4.838 5.012 5.184 5.356 
Bove serine 2592 - 7.257 7.518 7.776 8.034 
At vsetons 3456 9.676 10.024 10. 368 10.712 
Beilin 4320 12.095 12. 530 12.960 13.390 
GQ. cudienas 5184 14.514 15.036 15.552 16. 068 

ss rans 6048 16.933 17.542 18.144 18.746 
Because .6912 19. 352 20.048 20. 736 21.424 
Devtiones . 7776 21.771 22.554 23.328 24.102                 

Note.—For part of a month multiply the figure for one day by the number of days. 

Table for converting discharge in second-feet into run-off in millions of gallons. 
  

  

  

. Run-off in millions of gallons. 
Discharge 
in second- 

feet. 1 day. 28 days. 29 days. 30 days. 31 days. 

Yooooaaul 0.6463 18.10 18.74 19.39 20.04 
2. einai 1.293 36.20 37.48 38.78 40.08 
Borviierens 1.939 54.30 56. 22 58.17 60.12 
ACL ned 2.585 72.40 74.96 77.56 80.16 
Buivsin, 3.232 90. 50 93.70 96.95 100. 2 
0. he irs 3.878 108. 6 112.4 116.3 120.2 
Tuite 4.524 126.7 131.2 135.7 140.3 
Sica renn 5.171 144.8 149.9 155.1 160.3 
9. onsen 5.817 162.9 168.7 174.5 180. 4                 

Nore.—For part of a month multiply the figure for one day by the number of days. 

Table for converting velocity in feet per second into velocity in miles per hour. 

[1 foot per second = 0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour= 1.4666 
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.} 
  

  

  

Tenths. 

Feet per second 
(units). 2 

0 1 2 3 4 5 6 7 8 9 

Ques edsaanrinnsnns 0.000 | 0.068 | 0.136 | 0.205 | 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0.614 
Meiers 682 L750 .818 886 .995 | 1.02 1.09 1.16 1.23 1.30 
ev sheo t esas 1.36 1.43 1.50 1.57 1.64 1.70 1.7 1.84 1.91 1.98 

Denis ain vena sti 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2. 66 
sign seinen ne 2.73 2.80 2.86 2.93: 3.00 3.07 3.14 3.20 3.27 3.34 

Bassman ens sans nin 3.41 3.48 3.55 3.61 3.68 3.7 3.82 3.89 3.95 4.02 
Erste win wisi vv wisi ex 4.09 4.16 4.23 4.30 4,36 4.43 4.50 4.57 4.64 4.70 
anne aaaide se saniis 4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39 

SNe aera Se 5.45 5.52 5.59 5.66 5.73 5.80 5.8 1 5.93 6.00 6.07 
SR NE 6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75                      
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Table for converting discharge in second-feet into theoretical horsepower per foot of fall. 

[1 second-foot=0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5 pounds.] 

  

  

  

Units. 
Tens. 

0 1 2 3 4 5 6 7 8 9 

0 A 0.00] 0.114] 0.227 | 0.341 | 0.454 | 0.568 | 0.682 | 0.795} 0.909 1.02 
: A PRR RE, 1.14 1.25 1.36 1.48 1.59 Li 1.82 1.93 2.04 2.16 
a AiR 2271:2.89 2.50 2.61 2.73 2.84 2.95 3.07 3.18 3.29 
i amine spe ew S41 i-":8, 59 3.64 3.75 3. 86 3.98 4.09 4.20 4.32 4.43 

A Tl a amas nie 4.54 | 4.66 4.77 4.88 5.00 511 5.25 5.34 5.45 5.57 
Ba ed 568! 579 5.91 6.02 6.13 6.25 6. 36 6. 48 6. 59 6.70 
Ga alsa, 6.82| 6.93 7.04 7.16 7.21 7.38 7.50 7.61 7.72 7.84 
CE Pagal Lud 7.95 | 8.07 8.18.1 8.29 8.41 8. 52 8.63 8.75 8. 86 8.97 
Sh ade 9.09 9.20 9.32 9.43 9. 54 9. 66 9.77 9. 88 10.0 10.1 
i a tH a eh 10.2 {10.3 10.5 10.6 10.7 10.8 10.9 11.0 11.1 11.2                     
  

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901). 
1 second-foot equals 38.4 Colorado miner’s inches. 
1 second-foot equals 40 Arizona miner’s inches. 

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per 
minute; equals 646,317 gallons for one day. 

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet or 13.572 inches 

deep. 
1 second-foot for one year (365 days) equals 31,536,000 cubic feet. 
1 second-foot equals about 1 acre-inch per hour. 

1 second-foot for one year (365 days) equals 724 acre-feet. 
1 second-foot for one day equals 86,400 cubic feet. 
1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one 

day. 
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month. 

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month. 

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month. 
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month. 
100 California miner’s inches equals 18.7 United States gallons per second. 
100 California miner’s inches for one day equals 4.96 acre-feet. 

100 Colorado miner’s inches equals 2.60 second-feet. 
100 Colorado miner’s inches equals 19.5 United States gallons per second. 
100 Colorado miner’s inches for one day equals 5.17 acre-feet. 

100 United States gallons per minute equals 0.223 second-foot. 
100 United States gallons per minute for one day equals 0.442 acre-foot. 
1,000,000 United States gallons per day equals 1.55 second-feet. 
1,000,000 United States gallons equals 3.07 acre-feet. 
1,000,000 cubic feet equals 22.95 acre-feet. 
1 acre-foot equals 325,850 gallons. 

1 inch deep on 1 square mile equals 2,323,200 cubic feet. 
1 inch deep on 1 square mile equals 0.0737 second-foot per year. 
1 foot equals 0.3048 meter. 

1 mile equals 1.60935 kilometers. 
1 mile equals 5,280 feet. 
1 acre equals 0.4047 hectare. 

1 acre equals 43,560 square feet. 
1 acre equals 209 feet square, nearly. 

1 square mile equals 2.59 square kilometers. 
1 cubic foot equals 0.0283 cubic meter. 

1 cubic foot of water weighs 62.5 pounds.
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1 cubic meter per minute equals 0.5886 second-foot. 
1 horsepower equals 550 foot-pounds per second. 

1 horsepower equals 76.0 kilogram-meters per second. 

1 horsepower equals 746 watts. 
1 horsepower equals 1 second-foot falling 8.80 feet. 
1% horsepower equals about 1 kilowatt. 

: Ss » i 
To calculate water power quickly: Bn ingen = net horsepower on 

water wheel realizing 80 per cent of theoretical power. 

EXPLANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1913, and ending September 30, 1914. At the first of January 
in most parts of the United States much of the precipitation in the 
preceding three months is stored as ground water, in the form of 
snow, or in ponds, lakes, and swamps, and this stored water passes 
off in the streams during the spring break-up; at the end of Septem- 
ber, on the other hand, the only stored water available for run-off is 
possibly a small quantity in the ground; therefore the run-off for a 
year beginning with October 1 is practically all derived from precipi- 
tation within that year. 

For each regular gaging station the following data, so far as avail- 
able, are given: Description of the station, list of discharge measure- 
ments, table of daily discharge, table of monthly and yearly discharge 
and run-off. A table of daily gage heights is published only for 
streams for which the base data are insufficient for estimates of daily 
or monthly discharge. The maximum and minimum recorded gage 
heights for each month are included in the monthly discharge table. 

In addition to statements regarding the situation and equipment 
of gaging stations the descriptions give information in regard to any 
conditions that may affect the constancy of the discharge relation, 
covering such points as ice, logging, shifting channels, and backwater; 
also information regarding diversions that decrease the total flow at 
the gage. Statements are made also regarding the accuracy of the 
data and computed results. 

The daily fluctuations of the surface of the river are found from 
the mean of the gage readings taken each day, usually in the morning 
and in the evening, though at many stations only one reading is made 
each day. At many stations automatic gages are used, some of 
which give a continuous record of river stage in the form of a hydro- 
graph and others a record printed at intervals, from which the mean 
daily gage height can be computed. The gage heights represent 
the elevation of the surface of the water above the zero of the gage. 
Attention is called to the fact that the zero of the gage is placed at 
an arbitrary datum, in general somewhat below the lowest known 
flow, to avoid negative readings. When the discharge relation is 
affected by the presence of ice in the streams or by backwater from
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obstructions, the rating table is not applicable unless the proper 
corrections to the gage heights are known and applied. 

Gages are read to tenths, half-tenths, quarter-tenths, or hundredths, 
once a day, twice a day, or oftener. The degree of refinement to 
which the mean daily gage height is computed and used to obtain 
the daily discharge depends on the degree of refinement to which 
the gage is read and on the error in the mean daily discharge resulting 
from not using the mean daily gage heights to half-tenths or hun- 
dredths above certain limiting stages. These limiting stages are so 
selected that the average error in the mean daily discharge, resulting 
from not using the mean daily gage height to hundredths above that 
stage, shall not be greater than 2 per cent. For automatic gages the 
allowable average error of the daily discharge has been taken as 1 per 
cent. The selection of the percentage is arbitrary, but it should be 
noted that the maximum error will in all cases be twice the average 
error. It is the aim to have the gage-height observations at each 
gaging station recorded to the degree of refinement required by the 
method of use, but in practice it is found necessary, in order to avoid 
confusion in the gage-observer’s record, to have the observations for 
all stages recorded to the degree of refinement required for low stages, 
which usually necessitates readings to hundredths of a foot. 

The discharge measurements and gage heights are the base data 
from which rating tables, daily discharge tables, and monthly dis- 
charge tables are computed. 

The base data, unless otherwise stated in the descriptions of sta- 
tions, have been collected by the methods commonly used at current- 
meter gaging stations and described in standard textbooks. (See 
Pls. I and II.) 

In the table of monthly discharge the column headed ‘“ Maximum” 
gives the mean flow, as determined from the rating table, for the day 
when the mean gage height was highest. As the gage height is the 
mean for the day, it does not indicate correctly the stage when the 
water surface was at crest height and the corresponding discharge 
was consequently larger than given in the maximum column. Like- 
wise, in the column of “Minimum” the quantity given is the mean 
flow for the day when the mean gage height was lowest. The column 
headed ‘“Mean’’ is the average flow in cubic feet for each second 
during the month. On this the computations for the remaining 
columns, which are defined on pages 11-12, are based. 

The deficiency table presented for some of the gaging stations 
shows the number of days in each year on which the mean daily dis- 
charge was less than the discharge given in the table. By sub- 
traction the table gives the number of days each year that the mean 
daily discharge was between the discharges given in the table and, 
also by subtraction, the number of days that the mean daily dis-
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charge was equal to or greater than the discharge given. If one dis- 
charge rating table was used throughout the period covered by the 
deficiency table, gage heights that correspond to the discharges are 
also given. For convenience the theoretical horsepower per foot 
fall corresponding to the discharge is given in the table on page 14. 
In using the table for studies of power allowance should be made 
for the various losses, the most important being wheel loss and head 
loss. 

ACCURACY OF FIELD DATA AND COMPUTED RESULTS. 

The accuracy of stream-flow data depends primarily (1) on the 
permanency of the discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation of 
records. 

In order to give information regarding the probable accuracy 
of the computed results footnotes are added to the daily discharge 
tables, stating the probable accuracy of the rating tables used, and 
an accuracy column is inserted in the monthly discharge table. For 
the rating tables, “well defined,” indicates, in general, that the rating 
is probably accurate within 5 per cent; “fairly well defined,” within 
10 per cent; “poorly defined” or ‘‘approximate’” within 15 to 25 
per cent. These notes are general and are based on the plotting 
of the individual measurements with reference to the mean rating 
curve. 

The accuracy column in the monthly discharge table does not 
apply to the estimate of maximum or minimum discharge nor to that 
for any one day, but to the monthly mean. It is based on the accu- 
racy of the rating curve, the probable reliability of the observer, the 
number of gage readings per day, the range of the fluctuation in 
stage, and knowledge of local conditions. In this column A indicates 
that the mean monthly flow is probably accurate within 5 per cent; 
B, within 10 per cent; C, within 15 per cent; D, within 25 per cent. 
Special conditions are covered by footnotes. 

Even though the monthly means for any station may represent 
with a high degree of accuracy the quantity of water flowing past the 
gage, the figures showing discharge per square mile and depth of 
run-off in inches may be subject to gross errors which result from 
including in the measured drainage area large noncontributing dis- 
tricts or omitting estimates of water diverted for irrigation or other 
use. ‘‘Second-feet per square mile” and ‘‘run-off (depth in inches)” 
have therefore not been computed for streams draining areas in 
which the annual rainfall is less than 20 inches nor for streams drain- 
wig areas in which the precipitation exceeds 20 inches if such com- 
putations might be uncertain or misleading because of the presence 

14725°—wsp 383—16——2
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of large noncontributing districts in the measured drainage area, 
because of the omission of estimates of water diverted for irrigation 
or other use,” or because of artificial control or unusual natural 
control of the flow of the river above the gaging station. All values 
of ““second-feet per square mile” and ‘run-off (depth in inches)” 
previously published by the Survey should be used with care because 
of possible inherent sources of error not known to the Survey. 

The table of monthly discharge is so arranged as to give only a 
general idea of the flow at the station and should not be used for 
other than the preliminary estimates; the tables of daily discharge 
allow more detailed studies of the variation in flow. It should be 
borne in mind, however, that the observations in each succeeding 
year may be expected to throw new light on data already collected 
and published. 

COOPERATION. 

Work in West Virginia during the year ending September 30, 1914, 
was carried on in cooperation with the State Geological Survey, 
I. C. White, State geologist. 

Work in Illinois was done in cooperation with the State of Illinois 
Rivers and Lakes Commission. 

The gaging stations on Beaver River at Wampum, Pa., Connoque- 
nessing Creek near Ellwood City, Pa., Scioto River at Chillicothe, 
Ohio, Little Miami River at Plainville, Ohio, and Licking River at 
Falmouth, Ky., were maintained in cooperation with the United 
States Public Health Service. 

The gaging stations on Valley River at Tomotla, N. C., and Nottely 
River near Ranger, N. C., were maintained in cooperation with H. F. 
Van Deventer. 

DIVISION OF WORK. 

Field data for Allegheny River at Red House, N. Y., were collected 
under the direction of C. C. Covert, district engineer, assisted by 
C. S. De Golyer. 

Field data for the Ohio River basin, except those for the Allegheny 
at Red House, N. Y., and for the basin of Tennessee River, were 
collected under the direction of A. H. Horton, district engineer, 
assisted by C. E. Ellsworth, B. J. Peterson, M. I. Walters, and R. M. 
Adams. 

Field data in the Tennessee River basin were collected under the 
direction of Warren KE. Hall, district engineer, assisted by B. M. 
Hall, jr. 

The ratings, estimates, and studies of the completed data except 
Allegheny River at Red House, N. Y., were made by W. E. Hall, 
A. H. Horton, C. E. Ellsworth, and B. J. Peterson.
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The computations were made by C. E. Ellsworth, B. J. Peterson, 
James E. Stewart, and W. A. Elwood. 

The data were prepared for publication by B. J. Peterson. 

STATION RECORDS. 

ALLEGHENY RIVER BASIN. 

ALLEGHENY RIVER AT RED HOUSE, N.Y. 

Location.—At highway bridge at Red House, on the road leading from the Pennsyl- 

vania Railroad station to the Erie Railroad station; about 5 miles below Salamanca, 
and 13 miles above the New York-Pennsylvania State line. Conewango Creek, 

the outlet of Chautauqua Lake, enters the Allegheny in Pennsylvania. 
Drainage area.—1,640 square miles. 

Records available.—September 4, 1903, to September 30, 1914. 
Gage.—Standard chain, attached to the upstream side of bridge near left bank; read 

daily, at noon, to half-tenths. 

Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Coarse gravel, occasionally shifting. Current good for 
medium and high stages; rather slow at low stages. 

Extremes of discharge.—Maximum stage recorded during year: 11.7 feet at noon 

March 28, 1914; discharge, 30,000 second-feet. Minimum stage recorded: 3 feet, 
in July, August, and September; discharge, 200 second-feet. 

Winter flow.—Occasionally affected by ice; observations suspended during such 

periods. 
Regulation.—Low-water flow may be slightly affected by the operation of several 

small power plants above Salamanca. At Olean, N. Y., a wasteway from Cuba 
reservoir enters the river through Olean Creek. This reservoir is on the divide 
between Oil Creek, tributary to Allegheny River, and Genesee River, tribu- 

tary to Lake Ontario. The stored water is commonly turned into Genesee River 
through the abandoned summit level of Genesee River canal, but may be diverted 
into Oil Creek through a guard lock at the head of the canal. 

Accuracy.—Results fair. 

Discharge measurements of Allegheny River at Red House, N. Y., for the year ending 
Sept. 30, 1914. 
  

  

  

  

Gage Dis- Date. Made by— height. | charge. 

| Feet. Sec.-ft. 
ANE. 24 DC. 8B. De BOIL... ii A RE eat 3.62 704 

24l....- 1) Teenie lS RR Sh IR a SRR | 3.65 734 
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Daily discharge in second-feet of Allegheny River at Red House, N. Y., for the year 
ending Sept. 30, 1914. 

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

Yee 325 538 | 1,310 068 1... 19,800 | 2,110 905 362 260 848 
a a ans 585 848 | 1,380 OB Ao cin nyis anne 13,300 | 1, 860 968 400 260 790 

Bestar rns 635 | 1,030 | 1,310 O08 {ov echcilemocnas 10,300 | 1,160 | 1,030 445 205 585 
dr ii a 533111004 1,360: 1 100.0... ooo. se nes 8,900 | 1,310 905 400 205 635 
Be ae 400 968 | 1,310 O08... cone. 5. 10,600 | 2,110 | 1,460 400 205 790 

Bsns ann ee 538 | 1,160 | 1,240 905 fe as 9,950 | 8,900 | 1,030 325 205 480 
0 sn ois ae 4901 240. 0 DU BI0Y. A ec ri ti ale eens 12,500 {| 7,600 635 362 205 538 
Sa 40011160 L810). ..5 Aa oi 13,300 | 6,990 | 790 | 400 | 205 490 
Og lias 400 | 4,520 | 1,460 |....... 80s 12,500 | 6,690 848 400 232 400 

102: oso 535.0.4,270.1 1,310. ox. D0 eas > 6, 635 400 232 400 

Bo... 445 | 3,780 | 1,160 10, 600 |13, 700 400 325 205 445 
2. ries 490 | 4,270 | 1,310 8,560 [15,000 490 362 205 362 
Boi a 538 | 6,690 | 1,240 8230 [22,900 | 585 | 400 | 205 260 
on 400 | 6,690 | 1,460 9,250 [22,900 | 585 | 400 | 260 294 
Woe iste 445 | 6,990 | 1,690 9, 13,300 635 400 205 294 

U8 cai ivan. 400 | 6,990 | 1, 8,900 | 7,600 585 362 260 292 
Nes 490 | 6,690 | 1, 8,900 | 4,270 490 400 325 260 
8 neues 445 | 5,290 | 1, 8,230 | 4,270 738 400 260 292 
09. i 400 | 5,290 | 1, 8,230 | 2,580 635 362 325 292 
20S 400 | 3,310 | 1, 8,230 | 1,860 | 685 | 362 | 362 260 

1 BN AE 400 | 2,480 | 1, 8,900 | 2,020 490 325 260 260 
Baas 445 | 2,200 1 1, 8900 | 2,480 | 585 | 362 | 325 292 
rn 400 | 2,020 | 1, 7,600 | 2,680 685 205 362 292 

pte 585 | 2,200 | 1, 6,400 | 1,940 | 585 | 205 | 635 292 
25. ci cae 635 | 1,940 | 1,540 2,880 | 2,020 | 490 | 202 | 685 260 

20 ee 538 | 1,940 | 1,610 3,310 | 1,770 490 260 738 232 
Ya 635 | 1,770 | 1,160 2,780 | 2,020 538 260 738 205 
8a iin 635 | 1,540 | 1,030 2,290 | 1,770 400 260 685 232 
its ni or 538 | 1,540 | 1,100 2,380 | 2,200 | 400 | 205| 635 205 

BO ites 585 | 1,690 | 1,030 2,480 | 1,860 400 205 790 205 
Sle. il A850 005 i5i600 Jo dpoonn tT. Croll oh 202} 085.0...             

  

            
  

Nore.—Discharge determined from a fairly well-defined rating curve. ¢ 
present estimated by comparison with records on Genesee River at St. Helena and Chenango River near 
Chenango Forks as follows: Jan. 7-26, 900 second-feet; Feb. 1-7, 6,900 second-feet; Feb. 20-28, 711 second- 
feet; Mar. 1-13, 842 second-feet. 

Mean discharge when ice is 

Monthly discharge of Allegheny River at Red House, N. Y., for the year ending Sept. 30, 

  

  

  

  

1814. 

[Drainage area, 1,640 square miles.) 

i i -feet. Discharge in second-feet Jomo ft 

epth in x 
Month. : inches on Accu. 

Por drainage |T2¢Y: Maximum. | Minimum. | Mean. | square g mie. | area) 

OGIODOr. i. a. oh vii sea sata 635 325 493 0.301 0.35 | B. 
NOVeIDOr aa er venrama meres 6,990 538 3,070 1.87 2.00: 8. 
DeCOMIBer. ass tea hee 1, 690 905 1,310 .799 0218. 

JAA Y . er ce iri ae 35,000: ee, 2,320 1.41 1.63 | C. 
ROTA orc cis Rat se Dina ia i vas bee sie So Se a Re 2, 760 1.68 1.75 1:0: 
MALO. a. es ei ress he eae 30,000:)-. 5-2-5 5,970 3.64 4,20 | B. 

APL. i re se i en aR 19, 800 2,290 8, 630 5.26 5.871 A. 
OY itr 22,900 1,160 5,700 3.48 4.01 | A. 
JUNG ii i iene a Re ih 1, 460 400 670 . 409 «46 1B. 

JU ui i ia Ra 445 205 340 .207 241.8. 
AMINE i rc re ii ees 790 205 367 .224 «261 8B. 
Soplomber. .. ...... cue veilcic nanan: 848 205 383 .234 2618. 

PhO Your... ti sedate ns 30,000 205 2, 660 1,62 22.04             
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Days of deficiency in discharge of Allegheny River at Red House, N. Y-., for the years 
ending Sept. 30, 1906-1914. 
  

  

  

: Days of deficient discharge. 
Discharge 
in second- 

feet. 1905-6 1906-7 a | 1907-8¢ | 1908-9 a | 1909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 

200... Benes ters nen Seb Te a SE Yin. tenn; 
CIS Bi een nan dares fee anim] avn 1 Hee vines 28 21 

baa 00 i imal sass es tet tn sr A 8 12 51 45 
400 Al infantum anne Se vere ie mae 30 29 67 62 
550. .... Oe a that tae i ees es ch dee sere 60 82 92 113 

700. ...- WU | li aa ea set Cae s 80 95 105 140 
$50... ... MO fennel aie 93 121 121 172 

1,000..... 7 Lich nefitmem sera) nnn naa er aa 111 133 132 204 
3:200..... ABT Hoe caervns te Sins ds ee sa Seles ee beens 124 150 152 220 
1,500..... OL eis usva]or ion ionails con snare res 158 169 175 243 

1,500..... 210 ian aye see nee sve aha See Sees 175 182 195 257 
00... 230 1. unm Senet aN were Ar se as 199 197 212 271 

2,400. ... DEB 1. osu enc nal sewn v ans vhs as oan kye visa en ne 219 222 222 279 
2,700. . 0. civuvenliiniash ts aas snare maine soins mes 227 235 234 287 
3,100..... 28D [vier siisti ve nn eine sane ah Ale mein re 246 257 248 291 

2,500. . .-- DO Le icant iain na) sas sees won asian 252 268 266 295 
4,000..... BUN cnt cus iven na sas fos nse n nin nfs wt a ine 271 292 282 297 
4,500. BIE ridin ae tne 285 303 294 303 
5,000. . B20 is sane s fan dmsmrase anaes ens Sans ne 302 311 306 305 
6,000..... BOS afer va fest aa Leite Sale 317 324 316 308 

2,000. .... DO vain relia ae ban Andre Hae Sa Tp 331 332 325 324 
8,000. .... SAD Jo issain iia nan ns ai es Enns sen a ens Ca gunn 338 338 332 327 

10,000. ... BBS sa senna nse waning fin wie win Le Seine a 349 347 337 342 
12,000. .-.. S02. serve sas ana dae se sien Saw Ra 354 351 344 348 

14,000..... BOL. coviviinlssssrovitliboimens fone hiomens 361 353 346 354 

18,000..... BOB. 1: cs i sf ain mnt dpm so se ayo En Simi 365 358 352 358 
300: en flav e Sins ile suns eye R ak fu Sane ie eee wae eis aa 365 360 363 
85,000. = rocl ss cnvinaiin a] enti nn nf n we vr en fne ee sie a dais SY L ee 366 363 365 
25,000 +o <u}v vx vnierecfe ns vuneesafretosinsiatnusivncns fine esr even cialis] nonsss as B08 [soenvinore                   
  

a Not computed because estimates of daily flow during periods when discharge relation was affected 
by ice are not available. 

NotE.—The table shows the number of days on which the discharge was less than the amount given 
in the column for discharge. Figures for the years ending Sept. 30, 1911, 1912, and 1914, are in part based 
upon daily discharge estimates made because of ice. 

MONONGAHELA RIVER BASIN. 

TYGART RIVER AT BELINGTON, W. VA. 

Location.—At highway bridge at Belington, W. Va., one-fourth mile above mouth of 
Mill Creek. 

Drainage area.—390 square miles. 
Records available.—June 5, 1907, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, in the morning, to 
hundredths. Sea-level elevation of zero of gage, 1,679.89 feet. 

Discharge measurements..—Made from upstream side of the bridge. 

Channel and control.—Practically permanent. Determination by leveling, August 
22, 1910, indicated that there would be no flow past the gage if the river stage were 
to fall to about 1.6 feet, referred to the gage datum. On November 6, 1913, this 
stage was found to be 1.4 feet 4-0.2 foot. 

Extremes of stage.—Maximum stage recorded during year: 14.2 feet at 7 a. m. 
November 16, 1913. Minimum stage recorded: 1.86 feet at 7 a. m. September 
28, 1914. Flood of July, 1912, reached gage height, 20.3 feet. 

Winter flow.—Ice may affect discharge relation for two or three weeks at a time 
during December, January, and February. 

Accuracy.—Gage-height record reliable. 

Estimates of discharge withheld for additional data. 

.
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Discharge measurements of Tygart River at Belington, W. Va., during the year ending 
Sept. 30, 1914. 
  

Gage Dis 
Date. Made by— height. | charge. 

  

Feet. Sec.-ft. 
Nov. 6] Polorson and Wallors... ....c.occucnsnenenses FA a a rd ra ha ae th 3.07 178 

G3 00 te ET eee ti 3.04 190       

Daily gage height, in feet, of Tygart River at Belington, W. Va., for the year ending Sept. 
30, 1914. 

[S. A. Campbell, observer.] 
  

  

Day Oct Nov. | Dec. | Jan. | Feb. | Mar.| Apr.| May. | June. | July. | Aug. | Sept. 

Ril... 2.66 3.8 |4.0 | 4.15 4.8 13.8 5.0 4.7 2.38 2.69 2.81 3.06 
RR CE 2. 64 3.7 13.00] 3.95 5.5 | 4.0 6.6 3.9 2.47 2.65 2.69 3.65 
Sto lees 2.81 3.42 14.4 | 3.7 4.5 | 4.8 9.3 3.6 2.37 2.33 2.60 3.6 
A aleameny 3.85 3.30 | 4.2 | 3.55 4.351 5.0 8.0 3.18 2.32 2.37 2.59 3.6 
Oars swe Pad 3.65 3.14 [4.0 | 3.7 4.3 | 4.9 5.6 3.9 2.58 2.35 2.51 2.48 

0. eins 3.26 3.04 3.9 |3.65 4.6 |4.6 4.8 8.1 2.78 2.29 2.36 2.30 
ee Jiivesaes 3.09 3.00 | 4.7 | 3.6 5.8 | 4.45 | 4.3 6.5 2.72 2.57 2.29 2.21 
Bsr Teas 2.98 2.96] 7.2 | 3.5 3.0 14.35] 4.1 5.5 2.67 2.55 2.19 2.33 
0. 2.84 5.3 |6.0 |4.8 5.0 | 4.2 4.0 4.7 2.48 2.33 2.12 2.22 
10:0... 4.6 6.4 15% 174 4.7 | 4.0 59 3.13 2.78 2.54 2.29 2.19 

I. 4.35 56 |4.6 [6.5 4.2 [4.05 5.7 3.06 2.31 2.15 2.16 2. 
3D aaa 3.6 52 14.0 152 3.8 | 4.1 5.6 2. 69 2.28 2.09 2.58 2. 
18... 2.88 5.6 [4.0 | 4.4 4.5 | 3.8 5.5 3.6 2.20 2.07 3.28 2. 
Xe... 501" 1.0 13.9 74.8 6.5 3.7 4.9 3.48 2.20 2.21 3.22 2. 
35. eet 3.01 | 14.0 | 3.85] 6.4 6.1 15.3% 4.1 3.28 2.22 5.8 2.96 2.1 

16: ........: 3.000 14.2 13.7516.1 5.9 V8.0 7.5 3.26 2.42 6.8 2.81 2.0 
1 eeeian 3.01.4 12.9 13.7 {5.0 5.9 |89 8.7 3.11 2.26 5.0 2.71 2.0 
18: 3.00 7.6 18.6515.1 6.1: [79 8.5 3.04 2.17 3.8 2.29 2.0! 
190... 2.93 6.8 V3.5 14.9 8.6 |6.5 8.0 2.98 2.17 3.55 2.38 2.0 
20, ci 2. 86 4.8 | 3.6 |3.95| 12.7 [5.4 8.9 2.92 2.17 3.30 2.32 2.0 

eis 7.9 4.45] 3.6 | 8.9 8.0 | 4.7 9.7 2.87 2.11 3.06 2.22 2.0 
Dian snn 5.6 3.9 13.6 |8.9 6.8 1.5.9 6.2 2.81 2.04 2.82 2.16 1.9 
23s. 4.8 3.8 | 3.6 [6.8 5.1. 34.0 5.6 2.04 2.27 2. 64 2.14 1.9 
Lisi 4.5 5.7 13.5515 1 4.8 4.25 | 4.5 2.81 2.85 2.55 2.12 1.9 
2D vinnie 8.1 3.6513.8 | 88 4.05 | 5.5 4.1 2.68 3.6 2.49 2.87 1.8 

ERI 7.0 3.34170 70 4.7 189.7 9.4 2.67 5.2 3.8 3.05 1.90 
2. 6.6 »221{6.7.,58 39 [58 8.2 2.62 3.8 5.2 3.22 1.89 
ois uns 5.4 3.5 [5.4 |5.2 3.85 15.7 6.5 2.51 3.5 5.9 3.20 1.86 
29 4.5 0514.7 14.9 1000 5.8 5.6 2.47 2.07 4.2 2.94 1.89 
30; 4.05 3.42 14,45 4,8 "........ 5.8 5.4 2.37 1.91 3.37 2. 80 1.87 
Qui. ails 3.8 lL. aLos 4.4 14.8: on 5.2 %.zio.: 2.37 ...8....1. 3.00 Sed 2s ein,                           
Nore.—Discharge relation probably not materially affected by ice during the year. 

TYGART RIVER AT FETTERMAN, W. VA. 

Location.—At highway bridge at Fetterman, W. Va., three-fourths mile above 
mouth of Otter Creek. 

Drainage area.—1,340 square miles. 
Records available.—June 3, 1907, to September 30, 1914. 

Gage.—Standard chain gege attached to bridge; read daily, morning and evening, 
to hundredths. Sea-level elevation of zero of gage, 957.86 feet. 

Discharge measurements.—Made from downstream side of bridge. 
Channel and control.—Practically permanent. 
Extremes of discharge.—Maximum stage recorded during year: 22.1 feet at 6.30 

a.m. November 16, 1913; discharge, 39,400 second-feet. Minimum stage recorded: 
2.90 feet September 30, 1914. 

No records of floods previous to installation of gage; highest stage recorded 
gince station was established, 29.1 feet in July, 1912. 

Winter flow.—Ice probably does not affect discharge relation. It is said that riffle 
below gage usually remains open. 

Accuracy.—Results good except for extremely low stages.
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Discharge measurements of Tygart River at Fetterman, W. Va., during the year ending 
Sept. 30, 1914. 
  

Date. Made by— Gage Dis- 
height. | charge. 

  

Oct. ® Polorsonn and Waltons... cui. vim insmsnsiatnaie an sss tides hits 
3     

Feet. Sec.-ft. 
5.20 1,920 
4.92 1,530     

Daily discharge, in second-feet, of Tygart River at Fetterman, W. Va., for the year ending 
Sept. 30, 1914. 
  

  

Day.| Oect.. | Nov. Dec. Jan. feb. Mar. Apr. May. | June July. | Aug. |Sept. 

1 266 | 1,160 | 1,610 | 2,460 | 4,560 ( 1,030 | 7,390 | 2,630 | 179 266 354 722 
2 220 910 | 1,530 | 2,290 | 4,920 | 1,610 | 9,950 | 1,950 |........ 247 256 | 596 
3 247 752 | 1,450 | 2,290 | 2,970 | 1,700 | 13, Led. c. 211 191 | 484 
4 336 631 1,450 | 1.950 2:460 1 1,610! 13,0001 1,3804........ 179: 1a. 381 
5| 1,030 613 | 1,700 | 1,780 | 2,630 | 1,780 | 7,580 | 2,630 426 ER 296 

6 1,780 59 | 1,450 | 1,610 | 2,970 1,860.| 4,560 | 6,620 381 171 nines 247 
7 970 543 | 1,950 | 1,610 | 3,480 | 2,120 | 3,140 | 6,620 296 if. oe. 220 
8 229 526 | 9,150 | 1,700 | 4,020 | 2,630 | 2,800 | 4,740 281 Oo rears 191 
9 96 570 | 6,620 | 4,020 ( 3,140 | 1,950 | 3,480 | 4,380 256 Ali........ 179 

10 220 | 3,660 | 4,200 | 10,600 | 2,630 | 1,780 | 6,430 | 4,740 220 mle 

11 722 | 4,560 ( 3,310 | 11,200 | 2,290 | 2,290 | 4,200 | 2,630 205 fier olon rs iiee oa 
12] 1,030 | 3,840 | 2,630 | 6,810 | 2,120 | 2,460 | 3,480 | 1,450 LE a OB (er 
13.1 1.4501 7.300) 2.120 2,970 1,780 { 2,200 3810/1 L160 |. ison efmricnniets 3660). .i 
14 | 1,160 | 26,200 | 1,780 | 1,860 | 1,300 | 2,120 | 3,140 O70 rn 256 2 
15 910 | 31,600 | 1,610 | 1,860 | 1,030 | 3,660 | 4,560 mol. 4,740 op. 

16 752 | 39,100 | 1,380 | 2,040 970 | 10,400 | 9,150 oC 3,140 50 acini 
17 596 | 24,800 | 1,160 | 1,950 970 | 13,200 | 12,000 103 Never cian ,120 VE Se 
18 381 | 13,000 | 1,160 | 1,450 | 1,100 | 11,000 | 9,550 LE a 1,530 81. 
19 354 | 7,580 | 1,160 | 1,380 | 14,400 | 7,390 | 5,100 Sa 1,300 pogo ii i 
20 | 2,200 | 3,480 | 1,030 | 1,700 | 18,700 | 5,290 | 10,200 RE 1,030 a7. 

211 % 2,970 | 1,030 | 7,580 | 13,200 | 3,840 | 15,900 570 Joursacs: 781 eL..L.. 
22 | 5,670 | 2,460 | 1,030 | 13,200 | 9,550 | 2,970 | 9,350 url. co. 798 fhe SE 
23 | 3,660 | 1,950 | 1,160 | 8,560 | 6,620 | 2,800 | 5,290 S54]. asnas 458 aii 
24 | 2,630 | 1,450 | 1,950 | 6,810 | 3,840 | 2,630 | 2,970 396 Wf 
25| 6,050 | 1,230 | 2,630| 5,860 | 2,290 | 3,310 | 2,630 318 203 208 1. uot fives 

26 | 9,950 | 1,030 | 11,400 | 7 570 | 5,670 | 5,670 266 822 J. ey 404-...... 
27 | 9,550 | 1,030 | 9,750 | 5,670 635 | 6,050 | 16,800 256 | 1,610 | 3,660 ol. 
281 5,80 | 1,160 | 7,980 | 4,380 752 | 7,200 | 8,360 256 2,630 484... os 
29 | 2,800 1,450.4. 560 5,310 [«.cv.. =. ,200 | 4,560 256 336 | 2,120 802 aie 
301.1950 1,610, 2,970 | 2,970 |........ 5,860 | 3,310 247 296 1,450: 1,030. -... 
B14 1,530 1. ex. xx 2,630 | 3,310 Jovenes-- 4. 380:1.......- | i Re a 685 S88... .-                         
  

Nore.—Daily discharge determined from a rating curve fairly well defined above and poorly defined 
below 170 second-feet; estimates for periods after June 1 when the flow was below 170 second-feet are there- 
fore not published, owing to probability of error. Open-water rating curve used throughout year. 

Monthly discharge of Tygart River at Fetterman, W. Va., for the year ending Sept. 30,1914. 

[Drainage area, 1,340 square miles.] 

  

  

  

        

Discharge in second-feet. 

: ny epth in 
Month. per | inches on ig 

Maximum. | Minimum. | Mean. square drainage 
mile area). 

Qetober i... a En ie a 9,950 96 2,310 1,72 1.98 | A. 
NOVEMDOT cui. vivian ens ons as sang wid 39,100 526 6, 260 4.67 5.210 8B, 
Deeember. ...... ia a 11,400 1,030 3,080 2.30 2.65 | B. 

JRUBEY.o 0. a. A ee 13,200 1,380 4,270 3.19 3.68 | B. 
February ic. ..iv voi vi Snes ais sa. 18, 700 570 4,140 3.09 3.22 | B. 
MOLEn teenie ine Ss i aa 13,200 1,030 4,190 3.13 3:61 LA. 

APE... sean a 16,800 2,630 7,060 5.27 5.88 | A. 
MAY... als a Chet hea 6,620 220 1,650 1.28 1.42 | A. 
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Days of deficiency in discharge of Tygart River at Fetterman, W. Va., for the years ending 
Sept. 30, 1907-1913. 
  

  

  

Days of deficient discharge. 
Discharge ¥ 8 
in second- 

feet. 1907a | 1907-8 | 1908-9 | 1909-10 | 1910-11 | 1911-12 | 1912-13 

Bad aaa a gal ad ana oN ee 
Be rr aaes 13 arp 

a Fy 16 66 Be i a 
Sa 21 70 9 Sy fla rae 

iE 23 70 12 Be Nye 

Tn SE 27 72 19 42 2 oe 
230 34 73 24 55 5 5 
0 ries 39 78 30 64 7 15 
SN re 42 86 47 83 9 33 
Ba 49 103 57 104 13 47 

00 63 118 66 116 15 63 
STB ite ae 66 132 72 142 24 79 
te VL aR 77 139 76 146 31 92 
550... 5 91 155 105 163 53 119 
700 17 110 182 150 177 69 144 

900. .. 30 117 196 179 101 88 155 
1,200... 55 132 222 209 200 122 191 
1,600 65 153 244 232 216 157 211 
2,200 74 183 258 260 239 206 236 
3,000... 84 230 282 284 269 241 271 

4,000... 94 264 312 309 205 278 202 
6,000... 103 305 337 328 325 309 321 
9,000... 110 334 354 345 347 332 344 

12,000. . 113 348 362 355 354 347 353 
16,000. 115 358 365 358 360 360 358 

20,000... 118 Ser a 364 360 362 362 
26,000... 119 BB eras 365 364 365 365 
34000. . . YO Xa a 364 Bes 
467000) cone Yee a 365 seri i                   
  

a June 3 to Sept. 30. 

NortEe.—Figures for the years ending Sept. 30, 1910 and 1911, subject to inaccuracies owing to the fact 
that the discharge was estimated for periods when the discharge relation was probably affected by ice. 

MONONGAHELA RIVER AT MORGANTOWN, W. VA. 

Location.—At highway bridge at foot of Pleasant Stre2t about 300 feet from Balti- 
more & Ohio Raiiroad station and about half a mile below lock No. 10. 

Drainage area.—2,670 square miles. 

Records available.—April 1 to September 30, 1914. 
Gage.—Chain gage attached to bridge; read daily, morning and evening, to hun- 

dredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 4.5, and 

tenths above 4.5 feet. 

Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Dam No. 9 forms the control. 
Extremes of stage.—Maximum stage recorded during year: 12 feet April 21. 

Minimum stage recorded: 2.61 feet September 27. 
Diversions.—The city of Morgantown obtains its water supply from a point above 

dam No. 8. 
Regulation.—The river is regulated by locks and dams in the interest of navigation. 
Accuracy.—Gage-height record reliable. 

Data insufficient for estimates of discharge.
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Discharge measurements of Monongahela River at Morgantown, W. Va., during the year 
ending Sept. 30, 1914. 

  

  

Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. 

Feet. Sec.-ft. Feet. Sec.-ft. 
Mar 80. a 6.55 STO Apr 8s i 8.85 16, 600 
rae a) 5.37 Bet Maye, 4.35 3,210             
  

Norz.—-The above measurements were made by students of the University of West Virginia. 

Daily gage height, in feet, of Monongahela River at Morgantown, W. Va., for the year 
ending Sept. 30, 1914. 

[John Seaman, observer.] 

  

  
  

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept. 

Ya is 6.015.2:13.1613.3013.751 3034 16.....-:u5 8.6/4.0 §13.7513.32| 3.36 2.90 
DY isiae an 10.314.9 13.1243.43 13.7 9-08 05d. cc unennns 9.213.9 13.34]3.34| 3.28] 2.84 
Divan Bynes 11.2] 4.6 3.121 3.37 | 3.65 3.9 Ic uaenins 7.5] 3.8513.32:13.381 3.22 2.82 
Benin 9.6] 4.4513.22/3.32| 3.6 3.9 1S aaa 6.63.7 [3.26] 3.44] 3.18) 2.80 
Desicavcess 7.815.1 3.73513.18 1 3.55{ 3.855 20... ccnurs 8413.7 13.151 3.42{ 3.14} 2.73 

Oc otanin..s 6.3190 {3.7 13.14|3.45] 3.8 ise 12.0 ( 3.65] 3.06 | 3.38 | 3.12 2.74 
Du nieie in 5.6180 3.7 °13.12]3.42] 3.8 sein 9.213.6 |3.08]3.26) 3.06] 2.68 
| PORTE 5416.7 {3.6 |3.1413,421 3.7 23. 6.73.5 13.041 3.5513.021- 2.63 
BN, 6.915.9 3.6 3.12] 3.36 3.5 oh. aria 6.0 3.44 | 3.16 | 3.48 | 3.06 2.70 
10:.......:0 7415.4 13.5 13.2013.36; 3.38 {25:icuu--a.. 5413.4213.13}3.7 18.32} 2.64 

Il. aa 6.2149 3.4873.160 3.471 3.19] 28.c-0nunon- 6.413.4113.1513.751 4.1 2.62 
13. iia 5614.6 {3.413.133 3.6 SH 27icasnnans 11.213.3413.2813.7 13.75) 2.61 
IB. 5.34.5 1 3.3%)3.14713.6 S12 HTB. vo eninens 83.313.331{3.9 13.8 3.75] 2.62 
8. ees 5.0 4.4 3.38 13.24] 3.6 3.02 1:90 eid 6.513.301 3.65] 3.85 13.7 2.68 
Ieee vince 5.31 4.993% 13.34 13.5 9.04 11-30... i... ex 5.6 3.2513.46|3.8514.15] 2.74 

BY. in iiiaefniinan S20... 8 14.050...                             
  

WEST FORK RIVER AT ENTERPRISE, W. VA. 

Location.—At highway bridge at Enterprise, W. Va., three-fourths mile above 
mouth of Bingamon Creek. 

Drainage area.—750 square miles. 
Records available.—June 2; 1907, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, in the morning, to 
hundredths. Sea-level elevation of zero of gage, 869.91 feet. 

Discharge measurements.—Made from downstrenm side of bridge. 

Channel and control.—Channel at measuring section broken by one pier; smooth 
rock bottom. Control practically permanent. 

Extremes of discharge.—Maximum stage recorded during year, 18.8 feet at 8 a. m. 
November 16, 1913; discharge, 19,400 second-feet. Minimum stage recorded, 
1.0 foot at 8 a. m. July 11, 1914; discharge 30 second:feet. 

Flood of 1888, referred to present gage datum, reached stage of about 33 feet. 
Maximum gage height recorded since establishment of station, 18.8 feet, at 8 
a. m. November 16, 1913. : 

Winter low.—Ice may affect the discharge relation for two or three weeks at a time 
during December, January, and February. 

Accuracy.—Records good. 

The following discharge measurement was made by wading, by Peterson and 
Walters: 
November 2, 1913: Gage height, 1.82 feet; discharge, 154 second-feet.
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Daily discharge, in second-feet, of West Fork River at Enterprise, W. Va., for the year 
ending Sept. 30, 1914. 

  

  

Day.| Oct. Nov. Dec. Jan. Feb Mar Apr May. | June. | July. | Aug. | Sept. 

x. 64 227 441 829 | 3,050 | 4,000 | 1,160 767 60 44 93 212 
Deve 64 al76 514 707 ( 2,090 1,680 | 5,970 593 60 49 91 158 
Bevan 79 124 566 707 1,300 | 1,680 | 5,860 514 57 60 78 127 
AJ. 64 79 621 959 1,030 1,530} 3,560 418 74 60 73 99 
Dee 64 124 540 | 1,230 926 | 1,300; 2,270 593 307 62 70 85 

6. 64 89 465 | 1,380 ( 1,230 | 1,600 | 1,230] 6,080 146 63 67 74 
7 79 95] 2,950 1,530 { 2,360 3,780 2,850 104 54 63 70 
8s 79 791 4,850 1,680 2,010 3,250 926 | 1,530 83 48 57 62 

. 64 266 | 3,050 | 4,420 | 1,090 | 2.850 | 3,780 | 1,090 74 48 59 60 
10... 64 649 1,840 | 9,900 767 | 2,180 | 2,650 829 67 46 59 59 

un. 70. 1,310]> 1,580] 4,740.7... .... 1,530 | 1,530 593 67 30 67 58 
12 64. 1,630 1,230] 2,550 1. ii 1,920 | 1,160 489 72 31 208 58 
13 64 | 2,360 767 2200 foeeuin.s , 600 926 418 89 36 227 37 
14. 64 | 11,400 621 650.8... .... 1,530 798 372 79 43 926 57 
15... 99 | 13,400 540 00 1. ees 4,310 767 307 70 372 737 54 

16 64 | 19,400 489 992... 5,400 | 3,670 266 66 172 621 49 
WE 72 | 14,600 AIS | BAe i 3,670 | 3,150 227 49 124 176 49 
18... 89 | 4,200 350 1,280... 2,850 | 2,090 197 42 95 127 48 
19 112 | 1,840 328 13000 1 2,460 | 2,090 172 146 116 81 48 
20 172 | 1,230 286 1,380.......- 1,760 | 2,010 133 48 152 62 47 

21 1,920 798 323-1 4,200.)......-: 1,300 | 6,200 130 54 119 53 45 
22 1,920 593 200: 5.08040. 1 1,230 | 2,950 119 63 91 50 44 
23 1,040 489 aus a1, Gee) Coli 1,230 | 1,680 112 60 76 49 42 
24 465 AS) 2,30 1,300: co ,300 | 1,030 99 52 73 48 42 
25 959 350: 4,740 1 6,080 0. 0.0. 1,380 861 89 52 112 42 42 

20. 2,950 307 | 8,530 000 0. oa 1,380 ( 2,180 78 48 102 737 40 
27... 2,360 307:1°.5,6201 2,180 1..:.05-- 1,090 | 5,070 83 45 95 540 40 
23... 1,300 372.1 :3,990. 1,380 |........ 1,530 1 2,500 67 43 102 418 40 
29 707 418 | 1,840 1,030 8... 1,380 1,300 59 42 266 395 40 
80... 441 441 1,160 S07 teens 1,300 893 58 © 40 158 350 37 
SL... S070 cies 959 HOT 1,080... 5... 58 Jcesidens 114 246: ie                         
  

a Discharge interpolated. 

NotE.—Daily discharge determined from a rating curve well defined below 2,180 second-feet and fairly 
well defined between 2,180 and 6,460 second-feet. 
account of ice. Discharge Feb. 11-28 estimated, because of ice, from gage heights, observer’s notes and 
climatic records at 2,100 second-feet. 

Discharge Jan. 14 and 15, and Mar. 1, estimated on 

Monthly Discharge of West Fork River at Enterprise, W. Va., for the year ending Sept. 
30, 1914. 

[Drainage area, 750 square miles.] 

  

  

  

  

Discharge in second-feet. ih off 

(depth in 
Month. inches on Accu- 

in Per | “drainage |TacY- Maximum. | Minimum. | Mean. | square 8 
mile. area). 

OE ODOY ds i a ne hey an ie 2,950 64 516 0. 688 0.79 | B. 
NOVOMDBY. occa cwnnin samira sas 19,400 79 | 2,610 3.48 3.88 | C. 
COIL... ceasii Se viinii wn mii seine 8,530 286 | 1,690 2.25 2.59| B, 

ANA. sa i a Te ae 9,900 307 | 2,110 2.81 3.24 B. 
PR ODIHATY . sili caves sass ssn nas sus = hs ial a sgn ninis = yee Simi born s ov 1,920 2.56 2.671 C. 
MO Ys re tai Senne cn rma Ss asia 5,400 1,090 | 2,120 2.83 3.26 | B. 

6, 767 | 2,380 8.17 3.5417 A. 
6, 080 54 625 .833 .90 DB, 

307 40 75.3 .100 ALY 

372 30 97.2 L130 15. B: 
926 42 222 . 296 34 1B. 

212 37 64.8 . 086 L101 B. 

19, 400 30 | 1,190 1.59 21.63 
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ELK CREEK NEAR CLARKSBURG, W. VA. 

Location.—At a footbridge near Clarksburg, W. Va., 300 feet above Turkey Run 

and about 6 miles above the mouth of the creek. 
Drainage area.—107 square miles (Pittsburgh Flood Commission). 
Records available.—October 11, 1910, to September 30, 1914. 

Gage.—Wooden staff gage fastened to a tree near right abutment of footbridge; read 
daily, in the morning, to half tenths. On November 1, 1913, a metal gage section 

(0-3 feet) was attached to the gage, which was then lowered 1 foot to avoid negative 
readings. All gage heights published in this report refer to the new datum. Sea- 
level elevation of zero of gage, 955.01 feet. 

Discharge measurements.—Made from footbridge at high stages; during low 
water by wading at section about 200 feet below bridge. 

Channel and control.—Rocky and practically permanent; banks high, not subject 
to overflow. A determination on August 30, 1912, indicates that there would be 
no flow past the gage if the stage were to fall to about 0.9 foot. 

Extremes of stage.—Maximum stage recorded during year: 8.9 feet at 9.30 a. m. 
November 16, 1913. Minimum stage recorded: 1 foot July 10-13, 1914. 

The flood of July, 1912, reached stage of 15 feet on the present gage. 
Winter flow.—Discharge relation may be affected by ice for short periods in Decem- 

ber, January, and February. 
Accuracy.—Gage-height record reliable. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by wading, by M. I. Walters. 
November 1, 1913: Gage height, 1.73 feet; discharge, 21.7 second-feet. 

Daily gage height, in feet, of Elk Creek near Clarksburg, W. Va., for the year ending Sept. 
30, 1914. 

[E. H. Smith, observer.] 
  

  
Day.| Oct. Nov. Dec. Jan Feb. | Mar.| Apr.| May. | June. | July Aug. | Sept. 

aaa. 1.7 2.1 2.25 3.0 3.8 2.1 2.20 1.4 1.25 1.3 1.65 
Deenclccerennn 9 2.1 2.2 2.6 2.7 4.5 2.10 1.35 1.25 1.25 1.1.8 
Sess lebuiewns 1.65 2.05 2.35 2.4 2.7 3.5 1.95 1.3 1.2 1.2 1.45 
4... 1.4 1.65 2.05 2.55 2.3 2.8 3.0 1.9 1.3 1.15 1.2 1.4 
5... 1.55 1.6 2.0 2.6 2.35 2.8 2.65 2.6 1.45 1.15 1.153% 1.4 

6.. 1.5 3 1.95 2.6 2.8 2.7 2.65 3.6 1.85 1.1 1.1 1.3 
y NS, 1.4 1.55 2.5 2.65 2.85 3.6 2.3 2.8 1.6 11 13 1.3 
S.. 1.3 1.55 3.5 2.7 2.5 3.3 2.3 2.5 1.45 1.05 1.05% 1.3 
Ol eenianas 1.9 2.9 4.0 2.3 3.0 3.2 2.35 1.4 1.05 1.05 1.25 
10... 1.8 2.7 5.0 2.4 2.7 2.75 2.15 1.85 1.0 1.1 1.2 

la 1.85 2.5 3.2 2.2 3.1 2.5 2.05 13 1.0 1.3 1.2 
BD eile sain 1.8 2.3 2.7 2.2 2.65 2.4 1.95 1.3 1.0 1.5 1.2 
IB. ein 3.6 2.2 2.65 2.2 2.6 2.3 1.9 1.25 1.0 1.751:1.15 
Xue vensinn 6.1 2.1 2.6 2.0 2.6 2.25 1.85 1.2 1.1 aT 1.15 
15.. 1.4 4.5 2.05 2.25 1.9 3.4 2.25 1.8 1.2 1.2 1.55 V7 '1.13 

16.. 1.35 8.9 1.95 2.3 1.9 3.8 3.9 1.75 1.2 1.9 1.4 L15 
17.. 1.3 4.4 1.9 2.55 1.85 3.4 3.3 127 1.15 1.6 1.35) 1.15 
iS. 1.3 3.1 1.9 2.4 1.9 3.0 2.8 1.65 1 1.5 1.3 1.15 
19... ..1.....0 2.9 1.9 2.3 7.85 2.95 2.5 1.6 i 1.4 L251 1.1 
20.. 3.4 2.4 1.85 2.6 4.8 27 4.2 1.0 1.3 1.35 1.2 1.1 

21.. 3.0 2.2 1.8 2.9 3.0 2.4 3.8 1.55 1.05 1.3 1.2 1.1 
o- 2.6 2.1 1.9 2.65 2.7 2.5 3.0 1.5 1.05 1.25 1.2 1.1 
23.. 2.2 2.0 1.9 2.5 2.8 2.6 2.6 1.5 LL 1.2 1.151.121 
24. 1.96 2.05 2.9 2.4 2.7 2.6 2.4 1.5 1.1 1.2 1.2 1.1 
25. 3.2 2.0 2.5 3.8 2.7 2.55 2.3 1.5 1.1 1.3 1.2 1.1 

206... 3.3 1.9 5.9 3.05 2.65 2.55 3.3 1.45 1.1 1.4 2.050 1.1 
27.. 2.8 2.0 3.3 2.7 2.7 2.35 3.1 1.45 1.50 1.3 1.7511.1 
28.. 2.4 2.15 2.8 2.5 3.0 2.3 2.7 1.4 1.451 1.45 1.6 1.1 
29.. 2.1 2.15 2.6 2.33 [i.e'tiien 2.3 2.4 1.4 1.35 1.4 1.8 1:1 
20.. 1.9 2.15 2.45 2:25 1. ea. 2.3 2.3 1.4 1.3 1.4 2.0 1.05 
31.. 3.8 [eau 2.3 2B esa 2.2 lacey 1.35 0.....--. 1.35 LS enn                           
Nore.—Water did not reach gage Oct. 1-3, 9-4, and 19, 1913. The stage was below gage height 1.3 feet 

during these periods. Discharge relation probably affected by ice Feb. 12-18, and Feb. 24 to Mar. 6, 1914.
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DECKERS CREEK AT MORGANTOWN, W. VA. 

Location.—On downstream side of Valley Crossing highway bridge, about 900 feet 

above the electric power station, and about three-fourths mile east of the Balti- 
more & Ohio Railroad station in Morgantown. 

Drainage area.—Not measured. 
Records available.—April 1 to September 30, 1914. 

Gage.—Chain gage attached to downstream side of bridge; read daily, morning and 

evening, to hundredths. 

Discharge measurements.—At low and medium stages made by wading about 
1,400 feet above gage; at high stages measurements will be made at the Peninsula 

Bridge about one-fourth mile above gage. 
Channel and control.—Probably permanent. 

Extremes of stage.—Maximum stage recorded during year: 5.14 feet at 1 p. m. 

April 20. Minimum stage recorded: 2.81 feet at 4.30 p. m. September 30. 

Accuracy.—Gage-height record reliable. 

Data insufficient for making estimates of discharge. 
No discharge measurements made during year. 

Daily gage height, in feet, of Deckers Creek at Morgantown, W. Va., for the year ending 
Sept. 30, 1914. 

[John Seaman, observer.] 

  

  

    

                          

Day. Apr. | May. | June.| July. | Aug. | Sept. | Day. Apr. | May.| June.| July. | Aug. | Sept. 

3.60(3.2613.2¢4 13.21 8.25 16.0 eas, 4.6613.301{3.1413.213.30} 3.18 
3.57 183.24... 3.28 7:83.37 7 3.20. I-17. oo. 42013.39[3.141 3.20 3.40 | 3.14 
3.54 :13.2213.28(3.13 3:10 NA8T oil 4.04 13.4013.1213.2013.321.8.12 

3.5413.24,3.26,3.00; 3.17 10 ieinin 4.2013.37 13.54 13.121 3.28 ¢{ 3.08 
3.76 13.81 13.15: 3.07} 3.13 | 00. ine 514:3.343.14:38.12 13.24] 3.07 

| 

4,95 13.03 3.141 3.121 3.30 }|-21......... 4.%80.13.30{5.141 3.10 3.201 :3.08 
4.2013.5213.12{ 8.11 3.07 | 22. cc nvess, 4.42 13.201 38.23'| 3.08} 3.20] 3.03 
4,00 13.30| 3:1073.07{ 3.00 {{ 23. ccvres.- 3.993.336 (3.54:3.1413.13 | 3.00 
3.7913.80{3.1018.24 1 3.20 v.24. ...0.uu.. 3.5% 13.3113.66 3.0837 3.13] 3.05 
3.62 (3.2513.063.24 3.38 | OS ie 3.933.303.4001 3.28 73.44 | 3.04 

3.54 3.22 30673.2%:.3-331126....-... 4.54 13.30 | 3.40; 3.32 | 3.69] 3.00 
3.48: 13.21 {3.02 13.36 8.30: 7 novia 4.14 | 3.30 | 3.34 | 3.30 | 3.42 2.98 
3.59 {3.203.001 3.44 3.26 28s 4.0213.3013.3213.20| 3.38 2.92 
3.42 13.16 | 3.04 | 3.46 3:23 1.20. canes 3.903.313.8321 3.28; 3.33 2.88 
3.42 13.151 3.24 13.421 3.20 80. avian 3.743.283.2571 3.261 3.3531 2.82 

fest 3.26 {=x 3.25328 1...... 
| 
  

CHEAT RIVER NEAR PARSONS, W. VA 

Location.—At highway bridge 3 miles below the confluence of Shavers and Dry 
forks and 2 miles due north of Parsons, W. Va. 

Records available.—January 1, 1913, to September 30, 1914. 

Drainage area.—716 square miles (determined by West Virginia Development Co.). 
Gage.—Standard chain gage attached to bridge; read daily morning and evening to 

tenths. 
Channel and control.—Rocky; probably permanent. 
Discharge measurements.—Made from downstream side of bridge. 
Winter flow.—Discharge relation affected by ice during severe winters. 
Regulation.—A power plant on Dry Fork at Parsons may affect the flow during low 

water. 

Accuracy.—Gage heights may be in error due to the position of the graduations on 
the scale of the chain gage. The gage-height record for the year ending Septem- 
ber 30, 1914, is therefore withheld from publication until additional information 
is obtained.
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Discharge measurements of Cheat River near Parsons, W. Va., during the year ending 
Sept. 30, 1914. 

  

  

Gage Dis- : i Gage Dis- 
Date. Made by— height. | charge. || Date: Made by height. | charge. 

Feet. | Secft. reer Sec.-ft. 
Oct. 22 | H. P. Drakes ......... 4.69 3,470 || Nov. 9 | Peterson and Walters..| 4.96 , 

22 jeieaan G0 ........o. 00. 4.67 3,460 || Mar. 30 | H. P. Drake........... 6.28 7,250               
  

a Engineer of the West Virginia Development Co. 

CHEAT RIVER AT ROWLESBURG, W. VA. 

Location.—At the Baltimore & Ohio Railroad bridge at Rowlesburg, about 300 feet 

above Salt Lick Creek. 
Drainage area.—960 square miles (includes drainage area of Salt Lick Creek). 

Records available.—July 19, 1912, to September 30, 1914. 
The United States Weather Bureau has collected gage-height records since 1884. 

Gage.—Mott tape gage attached to upstream side of bridge, read once daily to tenths 
prior to January 17, 1913, and twice daily to tenths subsequent to that date. 

Limits of use: Half-tenths below and tenths above 4.5 feet. 

Discharge measurements.—Made from upstream side of bridge. 
Channel and control.—Control consists of small bowlders; probably permanent. 

Salt Lick Creek enters the river between the control and the gage. 
Extremes of stage.—Maximum stage recorded during year ending September 30, 

1913: 8.5 feet January 8,1913. Minimum stage recorded: 1.9 feet October 22, 1912, 
September 5, 6, and 17, 1913. Maximum stage recorded during year ending 
September 30, 1914: 11 feet November 16, 1913. Minimum stage recorded: 1.6 

feet September 28-30, 1914. 
The highest water of which there is any record occurred, according to the 

records of the United States Weather Bureau, on July 10, 1888, when a stage of 

22 feet was reached. 
Winter flow.—Affected by ice during extremely cold weather. 
Cooperation.—Gage-height record subsequent to January 1, 1913, and results of 

discharge measurements furnished by F. W. Scheidenhelm, Pittsburgh, Pa. 

Gage-height record prior to January 1, 1913, furnished by the United States 
Weather Bureau. 

‘Data insufficient for estimates of discharge. 

Discharge measurements of Cheat River at Rowlesburg, W. Va., during the years ending 
Sept. 80, 1912-1914. 
  

  

a Gage Dis- ol Gage Dis- 
Date. Made by height. | charge. | Date: Made by height. | charge. 

1911-12. Feet. | Sec.ft. || 1912-13. Feet. | Sec.-ft. 
Oct. 11 H.P.Drake........«:- 4.7 4,480 || May 16 H. P.Drake........:.. 3.50 1,850 
Dec. 28 ¢..... A0-cio iim 5.3 5,020 || June 11 |...%.. 00. aaiin, 3.16 1, 140 

20 1 caus 40:2... ei 4.5 3,100 Ho... 40.....coc cnn 3:16 1, 130 
Sept. 4..... do... nn, 2.22 239 

1912-13. A R0:-ee. acted 2.22 a 240 
Oct. 10 1..... BO... i 2.51 450 

1913-14. 
May 16 |..... Ls ASML Ae 3.50 1,720 | Apr. 1 |... 0... aici. 5.21 6,390                 
  

a Measurement made by wading at a section about one-half mile above bridge.
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Daily gage height, in feet, of Cheat River at Rowlesburg, W. Va., for the years ending 
: Sept. 30, 1912-1914—Continued. 

  

  

Day. | Oct. {Nov.] Dee. Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept. 

1913-14. 
1... 2.25 | 3.2 3.25 3.3 6.0 3.5 6.0 3.9 2.0 2.35 2.75 | 2.95 
ens 2.5 13.0 3.15 3.2 4.9 3.5 8.0 3.6 2.0 2.2 2.6 2.75 

Besnses 3.3 [2.9 3.2 3.1 4,35 3.5 7.9 3.45 2.1 2.15 2.5 2.6 
Aina 4.0 [2.9 3.4 3.1 4.0 3.5 5.6 3.3 2.4 2.0 2.4 2.5 
Duveses 3.5 | 2.8 3.35 3.1 3.8 3.5 4.6 4.0 2.85 2.45 2.3 2.4 

Geese 3.2 12.7 3.3 3.0 3.5 3.5 4,2 6.1 3.2 3.2 2.3 2.3 
eels 2.9 | 2.6 3.95 3.0 3.75 3.5 4.15 5.2 2.95 2.75 2.2 2.3 

8. 2.8 [2.6 5.8 3.05 4,2 3.5 4.8 4.4 2.1 2,55 2.2 2.2 
9. fess 3.6 |3.25 5.2 4,2 4,1 3.5 5.8 4.0 2.55 2.4 2.1 2.2 

10.....- 4.6 |4.35 3.9 5.2 3.85 3.5 4.6 3.8 2.4 2.3 2.2 2.2 

i 4.0 14,1 3.85 4.35 3.75 3.5 4.25 3.55 2.3 2.25 2.551 2.1 
13...... 3.6 |3.9 3.45 3.75 3.6 3.5 3.95 3.4 2.1 2.25 2.85 1.2.1 
Beco 3.45] 6.4 3.3 3.15 3.55 3.5 3.75 3.3 2.1 2.35 3.4 2.0 
iL... 3.25 |10.4 3.3 3.0 3.5 3.5 3.7 3.2 2.0 2.7 3.05 | 2.0 
15.-.... 3.3.90 3.45 2.9 3.5 4.0 5.4 3.1 2.0 4.6 2.751 2,0 

16. ..... 2.95 (11.0 3.5 2.8 3.5 5.3 xe 3.0 2.0 4.8 2.457:2,0 
X7-o.is 2.9 11.6 3.2 2.8 3.5 6.8 6.5 2.9 1.9 4.05 2.3 1.9* 
13.-..-- 3.1.3.3 3.05 2.8 3.5 5.9 5.2 2.8 1.8 3.55 2.3 1.9 
19...... 3.65 | 4.8 3.3 2.8 6.3 5.0 4.6 2.8 1.85 3.35 2.2 1.8 
20-....: 4.8 | 4.3 3.2 4,7 7.2 4.5 5.8 2.65 2.1 3.1 2.2 1.8 

BL... 5.4 13.9 3.0 7.4 5.3 4,05 6.6 2.55 2.0 2.8 2.1 1.8 
DD evn 4,6 | 3.8 3.05 5.9 4.6 3.6 5.6 2.55 2.05 2. 65 2.1 1.7 
23 cieer 4,203.6 3.25 5.0 4,25 3.4 4,4 2.65 2.6 2.5 2.0 1.7 
os... 5.3 | 3.5 3.45 5.1 4,0 3.35 4.1 2.5 3.1 2.4 2.1537. 1.7 
ER, 6.2 |3.35 3.8 5.8 3.85 4.5 3.9 2.4 3.5 2.25 2.75: 4.7 

26... uu 5.5 {3.2 4.5 5.2 3.75 6.4 7.5 2.4 3.95 2.7 2.8 1.7 
ra 50 {3.2 4.3 4,7 3.5 7.0 6.6 2.3 3.1 3.7 2.85 1.7 
28.0 4.35 | 3.2 3.9 4.8 3.4 6.8 5.0 2.3 2.85 3.7 3.1 1.6 
20. iia. 4,0 | 3.4 3.55 Bed nie 6.6 4,6 2.3 2.75 4.1 3.45; 1.6 
80....-. 3.8 | 3.35 3.4 5.2 lovdenad 5.8 4,2 2.2 2.55 3.3 3.25: 1.6 
8. ..ve 3:4 does 3.3 8.4 Joven. 8.8 ieicinan AD evans 2.95 3.1 [-.iew -                         
  

Nore.—Discharge relation probably affected by ice Feb. 14-18 and Mar. 1-14, 1914. 

CHEAT RIVER NEAR MORGANTOWN, W. VAL 

Location.—At highway bridge at Uneva, W. Va., 10 miles above mouth of river. 
Parallel of 39° 40/ crosses the river at this bridge. 

Drainage area.—1,380 square miles. 

Records available.—July 8 to December 30, 1899; July 1 to December 29, 1900; 
August 21, 1902, to December 31, 1905; November 18, 1908, to September 30, 
1914. : 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 
hundredths. 

Discharge measurements.—Made from upstream side of bridge or, at low water, by 
wading. 

Channel and control.—Probably permanent. : 

Extremes of discharge.—Maximum stage recorded during year: 11.5 feet at 5 p. m. 

November 16, 1913: discharge, 40,200 second-feet. Minimum stage recorded: 
1.92 feet September 26-27, 1914; discharge, 227 second-feet. 

Winter flow..—Ice forms sometimes to a thickness of several inches, and large ice 
jams may affect the discharge relation during short periods in December, Janu- 
ary, and February. 

Accuracy.—Records good. 
  

1 For history of station see Water-Supply Papers 263 and 283.
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Discharge measurements of Cheat River near Morgantown, W. Va., during the year ending 
Sept. 30, 1914. 
  

Date. Made by— Gage Dis- 
height. | charge, 

  

| Feet. Sec.-ft. 
Nov. 3 Polersowand Walters... i esas a as eri fe cana ss mes 3.22 1,260 

41... G0. =n cnens ny sind Chey re i eH f+ 84 1,130 
ADL 2 LH, P. DIaRO, sini fess tane cee spd ai a rv fet nT ww wa nnn | 7.54 18,600     J 

  

a Engineer of the West Virginia Development Co. 

Daily discharge, in second-feet, of Cheat River near Morgantown, W. Va., for the year 
ending Sept. 30, 1914. 

  

Day.| Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

  

15,200 | 2,200 | 9,550 [23,340 | 12] 512| 758 | 915 
8.020 | 1,840 | 22,300 | 2,710 | 452 | 480 625 | 710 
5,110 | 980 | 20,300 {22,280 | 400 | 375 545 | 545 
3,790 | 1,520 | 13,100 | 1,840 | 400 | 375 480 | 480 
3,300 | 1,520 | 8,530 | 9,040 | 452 | a522| 425| 425 

3,000 | 1,340 | 6,021 | 16,200 980 668 400 | 375 
2,860 | 1,340 | 4,140 | 10,600 | 1,120 | 860 352 | 352 
4,140 | 1,340 | 3,960 | 5,550 758 625| 330 | 400 

                            
a Discharge interpolated. 

Nore.—Daily discharge determined from a rating curve well defined between 115 and 47,800 second- 
feet. Discharge relation not materially affected by ice; open-water curve used throughout the year.
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Monthly discharge of Cheat River near Morgantown, W. Va., for the year ending Sept. 
30, 1914. 

[Drainage area, 1,380 square miles.] 
  

  

  

  

Discharge in second-feet. Run-off 

(depth in 
Month. Per Br on Soon: 

Maximum. | Minimum. | Mean. | square | drainage y. 
mile. area). 

OCLODAY. o.. i sl a ile. 14,600 452 3,180 2.30 2.65 | A. 
NOVOMBOT . cc cvi ive cr nites dian smnmiaie 39,600 805 6,620 4.80 5.36 | B. 
Bacembor.... co. ca tie sine. 12,100 1,520 3,080 2.23 2.57 | A. 

JOIMUGEY ec iinirn anna si tes ivan 21, 800 1,260 5,260 3.81 4.39 | B. 
EE SR SL 22, 800 710 5,060 | 3.67 3.82 | B. 

Male cs ccc sinn astra sin msgs nne 18,700 980 6,120 4.43 5.11 |:A. 

BOTH vais ins ade ss ae 22,300 2, 580 9,300 6.74 7.52 | A. 
LG AR ol ER LO Re 16,200 425 2,500 1.81 2.09 | A. 
JUD Ch. sas ei seta s sana enn 1,960 290 627 . 454 «SLA. 

TUT oi is hentia ven duos name sus sis 5, 550 352 1,210 . 877 1.01 | A. 
ARIUSE.... i i Se seaman ad 1,520 272 675 .489 «56 | B. 
De RN Ca AC OE a 915 227 338 . 245 «271 B. 

PHO YOar.. asi vesassinsesasesnsd 39,600 227 3,650 2.64 35.86               

BLACKWATER RIVER AT HENDRICKS, W. VA. 

Location.—At highway bridge at Hendricks, about one-eighth mile above mouth 
of river. 

Drainage area.—148 square miles (determined by West Virginia Development Co.). 

Records available.—October 13, 1911, to September 30, 1914. 
Gage.—Standard chain gage attached to upstream side of bridge; read morning and 

evening, as follows: October to December, 1911, to half-tenths; January, 1912, 

to September, 1914, to tenths. 
Discharge measurements.—Made from bridge at all except low stages, when they 

are made by wading. 
Channel and control.—Coarse gravel and stones; may shift slightly during high 

floods. 
Winter flow.—Probably not affected by ice except during extremely cold weather. 
Accuracy.—On account of the uncertainty of corrections to gage readings, records 

from May 1, 1912, to March 31, 1913, may not be as accurate as those for other 

periods. 

Cooperation.—Station maintained and records furnished by the West Virginia 
Development Co. 

Discharge measurements of Blackwater River at Hendricks, W. Va., during the years 
ending Sept. 30, 1912-1914. 

[Made by H. P. Drake.z2] 
  

  

Gage Dis- Gage Dis- Gage Dis- 
Date. height.| charge. Date. height. | charge. Date. height. | charge. 

1911-12. Feet. | Sec.-ft. || 1912-13—Contd. | Feet. | Sec.-ft. || 1913-14—Contd. | Feet. |-Sec.-ft. 
Oct-18. --....: 3.02 455 || Sept. 5......--. 1.77 19.4 I Nov. 17....-.... 5.06 3,210 
Dee. 11........, 2.50 192 Basins 1.77 19.4 Y7.......3 4.87 2,650 
July 20.....:..: 3.49 927 37... 4. 87 2,650 

essa nmeh 3.56 946 1913-14. 18....-... 4.03 1,320 
Oct. 2%......... 3.97 11,170 18. is 4.03 1,320 

1912-13. Shi... 3.97 | 1,180 Mar.28........5 5.27 3, 
May i0......... 2.28 131 2 naan ren 3.23 551 28... 5.27 3,900 

10......... 2.28 132 23s. cui, 3.23 550 a tes 3.89 1,210 
Junel12........ 2.25 od Nov. 17...-..3: 5.06 | 3,240 es vas 3.89 1,200 

en ra 2.25 1                       

a Engineer of the West Virginia Development Co, 

14725°—wsp 383—16——3
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Daily discharge, in second-feet, of Blackwater River at Hendricks, W. Va., for the years 
ending Sept. 30, 1912-1914. 

  

Day. Oct. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. July. | Aug. | Sept. 

  

1911-12. 2 
Yad 173 200 | 1,200 363 430 559 258 48 69 258 492 
Dees rae 160 230 559 314 333 559 230 30 58 169 492 
Beenie ok 142 200 461 287 230 842 193 30 48 169 314 
doris ta. 131 173 384 230 193 700 | ~ 207 39 69 169 230 
OS een Son ed 131 160} neienrieodants= 200 526 207 30 69 52 249 

Oi iene 200 100° { at Ye senice 200 752 173 48 461 48 | 249 

                          204 0 
St... M21... S42.) 1,140.0... .: 4074... 3,100... 109 42... 

e Discharge estimated by adding 1 foot to observer’s gage reading. b Discharge estimated.
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Daily discharge, in second-feet, of Blackwater. River at Hendricks, W. Va., for the years 
ending Sept. 30, 1912-1914—Continued. 

  

  

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. |June.| July. | Aug. | Sept. 

1913-14. 
Leon 109 258 166 160 | 1,200 305 795 348 42 84 136 84 
Dean: 166 200 166 160 v52 305 | 3,570 278 25 84 | . 109 84 
Senin 1,570 166 200 160 430 262 | 2,070 237 25 62 109 62 
Lives 559 200 200 193 358 262 795 218 25 62 84 62 
Dennen 430 166 166 160 310 262 402 709 | 888 42 84 42 

Oc, enris 300 136 166 160 310 186 430 | 1,430 | 237 42 84 42 
uaa + 200 109 | 2,160 160 384 204 373 526 136 42 62 25 
Scans 136 122 1,090 160 245 262 526 323 109 25 52 25 
9... 1,310 200 559 3 157 262 461 237 109 25 42 42 
10..... ’ 348 430 1,140 207 204 373 200 84 46 42 42 

H....... 526 492 278 492 190 183 323 166 84 39 109 62 
i.e 402 348 278 338 226 151 278 136 62 25 278 109 

B....... 526 1,720 237 292 266 151 278 166 62 62 200 84 
4....... 402 | 5, 237 249 266 151 218 166 42 323 |. 109 62 
35......- 323 | 4,340 200 193 266 258 559 136 42 | 1,090 84 62 

16......: 183 5,950 166 176 262 842 | 2,670 136 42 888 84 84 
Y7..i.. 136 | 3,100 218 193 262 1,500 1,310 136 25 559 84 84 
1S.....-- 430 1,200 237 160 305 1,370 709 109 25 323 84 136 
10....... 526 559 237 193 | 3,330 595 461 84 25 183 62 109 
7) aE 1,890 430 237 1,890 1,640 461 1,200 84 25 96 62 109 

Dloeenins 1,370 373 278 1 3,570 670 348 | 1,200 84 25 62 42 84 
iii 430 323 278 1,370 305 278 559 109 25 62 42 62 

Sensis 258 402 300 492 262 258 348 109 84 62 42 84 
Becirons 1,890 348 373 670 262 402 258 84 | 278 73 25 109 
2 ee aivnins 2,070 278 323 1,260 305 595 278 84 | 200 166 42 84 

00 -cenet 1,040 237 461 631 305 | 2,780 | 3,820 84 122 109 136 62 
mune n 461 200 278 595 305 2,560 | 1,890 62 84 166 166 62 
econ 373 200 183 888 305 | 3,570 7! 62 62 | 1,640 136 42 

29... 323 166 1665 1,200 1. -...--- 2,260 492 62 62 631 200 42 
90. id 402 166 136: 1,200... 1,260 402 42 237 278 42 
ol. in. HMB Joeidu uns 166-7 1,260.4. .....5: 956]. cn 42 Lo... 166 136 |...0.00                           

Nore.—Daily discharge determined from a rating curve well defined between 25 and 4,340 second-feet 
Discharge estimated, because of ice, from gage heights, observer’s notes, and climatic records, as follows: 
Jan. 5-19, 1912, 300 second-feet; Feb. 5-19, 1912, 200 second-feet; Feb. 4-10, 1913, 260 second-feet. 

Monthly discharge of Blackwater River at Hendricks, W. Va., for the years ending Sept. 30, 
1912-1914. 

[Drainage area, 148 square miles.] 

  

  

  

Disch: i d-feet. ischarge in second-feet, Damo ft 

epth in 
Month. per | incheson Aen: 

: tia drainage y- 
Maximum. | Minimum. | Mean. square area) 

mile. ' 

1911-12 : 
October 18-3... ai cei tees aey 1,890 151 486 3.29 2.32 | B. 
November... ..... 000 sa tiiiiades 1,140 131 348 2.35 2.62 | A. 
PDocember.........oi5 seit aiteunnnis 2,460 160 464 3.14 3.62 | B. 

JANBALY cai. nia da tvs dase ate sone ves) Sor ase nanes 390 2.64 3.04 | C. 
XN OOTUBIY ih iiasn ss menses sis ia dues 3830 Vi nna nenons 558 3.77 4.07 | C. 
OPO co tme sin ns ns nsssis bandit snomnnn nin 4,080 193 | 1,030 6.96 8.02 | B. 

A RABEL IE CL re 1,260 151 426 2.88 3.21 | B. 
AY nes sha Sb eran Pe A 1,090 30 280 1.89 2.18 

TIO. osc isovsissn sansa ann sean sas 888 30 289 1.95 2.18 

JU... i imi ci savanna tens a 3,000 48 716 4.84 5.58 
RUINS. eects sr vie ane es semana srnnns 1,260 30 276 1.86 2.14 
BEDIBIIPOT, « «ox vse i anitn Sane Jo iii 1,720 48 404 2.73 3.05               

a Estimated.
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Monthly discharge of Blackwater River at Hendricks, W. Va., for the years ending Sept. 30, 
1912-1914—Continued. 

  

  

  

  

  

    

  

Discharge in nd-feet. scharge in second-feet Run-off 

. (depth in 
Month. Per inches on [Accu- 

Maximum. | Minimum. | Mean. | square fran Taok 
mile ? 

1912-13. 
Qctober....... Fro SIL SSR ART a hes 461 89 179 1.2 1.40 
NOVEL. =. uo deniers inna dma 1,500 89 279 1.89 2n 
December... i seri tases a vss 888 114 265 1.79 2.06 

J NIOLY or. svsns non aniegussisannsnhssnnsn 3,820 204 906 6.12 7.06 
ODay. a i runes avn 705 loauicnsnvsnss 342 2.31 2.40 
VAIO, oth sais i sen ens wa ah Sei ww meals 2,990 154 539 3.64 4.20 

AN ne iii vd ys wh aan 795 139 318 2.15 2.40 | B. 
a IR RA RE 3,100 73 695 4.70 5.42 | A. 
JONG. SL i 1,570 62 298 2.01 2.241 A. 

Flys rid rapes ra 2, 560 84 595 4.02 4.64 | B. 
ABUSE. lil satan terns 1,200 25 125 .845 JOU TA. 
SePtembor. .c... i eai aiiae sn maa x 2,070 25 198 1.34 1.50 | B. 

POY OA i. sss rvusenasenininy 3,820 25 397 2.68 36.40 

1913-14 
Otol. Ss iis at 2,070 109 654 4.42 5.10 | B. 
NOvEemDer oo. cov ines ssnas ane sins 5,950 109 947 6.40 7.04 A. 
Degember.. ... ci dee cease 2,160 136 341 2.30 2.65 | B. 

FORAY. ce lili ids enesint nsdn 3,570 160 649 4.39 5.06 | B. 
February 3,330 157 503 3.40 3.54 | C. 
March...... 3,570 151 757 5.11 5.89 | B. 

Apri eS ee 3,820 218 925 6.25 6.97 B. 
Rd ess rina ss tly me weiss Saale 1,430 42 214 1.45 1.00.0 A 

June... ie ee 888 25 103 . 696 78 1B. 

JULY i nevi ean Seen 1,640 25 241 1.63 1.58:1:.B. 
ABUSE i sires se 278 25 103 . 696 .80 | A. 
September... .....c.. ci. da eae 136 25 69.5 .470 521A. 

Ne YOO. Jeb vai ssamnsnsve 5,950 25 458 3.09 42.00               
SHAVERS FORK AT PARSONS, W. VA. 

Location.—At steel highway bridge 600 feet northwest of the railroad station at 

Parsons, W. Va., and one-third mile above confluence with Dry Fork. 
Drainage area.—210 square miles (Pittsburgh Flood Commission). 

Records available.—October 14, 1910, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 
tenths. Sea-level elevation of zero of gage, 1,631.70 feet. 

Discharge measurements.—Made from downstream side of bridge or, at low stages, 

by wading. 
Channel and control.—Channel rocky. Control, coarse gravel and rocks; probably 

permanent. Levels run September 4, 1912, indicate that there would be no flow 

past the gage if the river were to fall to a stage of 1.8 feet 40.2 foot. On November 
8, 1913, this stage was found to be 1.9 feet 20.1 foot. 

Extremes of discharge.—Maximum stage recorded during year: 8.6 feet at 5 p. m. 

November 16; discharge 9,180 second-feet. Minimum stage recorded: 2.2 feet, 

September 25; discharge 4 second-feet. High waters of 1888 and 1907 reached 
a height of approximately 12.5 feet referred to present gage datum. 

Winter flow.—Discharge relation affected by ice during severe winters. 

Accuracy.—Records fair.
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Discharge measurements of Shavers Fork at Parsons, W. Va., during the year ending 

  

  

                

  

  

  

Sept. 30, 1914. 

Gage Dis- Gage Dis- 
Dae. Made by— height. | charge. || Date. Made by— height.| charge 

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct... 22 H.P. Drakod......c..x 4.13 846 || Mar.30 | H. P. Drakea.......... 5.18 2,320 

2 0: arin 4,13 844 30 fie. 0... i neds 5.18 2,320 
Nov. 8 | Peterson and Walters...| 3.28 175 

a Engineer of the West Virginia Development Co. 
“* 

Daily discharge, in second-feet, of Shavers Fork at Parsons, W. Va., for the year ending 
Sept. 30, 1914. 

Day. | Oct. | Nov. | Dec. |Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

LY. 100 520 440-1 440 |........ 295 | 3,260 480 34 144 113 8R 
Se. 128 440 440 B65 {eecneuni 208 | 4,000 365 28 88 88 68 
Bie. 365 330 450 1 964 (esau 183 | 3,000 233 34 88 88 52 
4... 605 164 480 1 ID Foca. 144 1, 590 208 52 68 68 52 
5... 440 128 402 IRS seen 183 1,140 295 60 88 68 68 

| 264 113 233 750 | 2,140 295 108 78 52 
7. 183 144 183 562 1,320 113 128 68 52 
8... 144 164 183 605 750 78 113 60 52 
9... 264 233 144 | 2,360 520 60 68 68 52 

10... 800 264 144 | 2,070 295 52 52 88 46 

H.a.. 520 562 185... ..... 440 183 1,320 233 46 52 78 46 
13... 520 520 df... 365 144 60 208 34 52 113 39 
13.... 440 | 1,460 6d... 330 183 520 183 28 68 164 28 
HH... 330 | 5,170 185.1..... 264 233 480 182 19 128 100 39 
15... 264 | 5,070 33074... 233 365 905 208 19 905 88 39 

16.... 233 | 8,460 So jeteas 208 | 1,080 | 3,080 208 12 | 1,390 68 39 
17.... 208 | 4,180 9 eas 183 ( 1,720 | 2,200 183 12 480 68 39 
18... 233 | 1,790 995 1uiie 295 1,460 | 1,520 128 19 295 52 28 
19.... 295 | 1,320 288 {curse 1,660 | 1,390 8 113 19 233 68 19 
20....1 1,320 960 188 La... 4,090 905 | 2,220 100 28 208 52 19 

21. 1, 860 800 HI... 2,070 905 | 2,360 88 19 183 52 19 
22.. 960 700 164 |...-.. 700 905 905 78 28 128 56 16 
2... 800 605 Broa, 562 480 852 65 60 88 60 12 
24....1 1,320 480 B33: eis 365 562 800 52 | 1,200 88 64 7 
25-1 :3370 402 53... 365 | 1,460 960 39 | 1,080 68 68 4 

26... 2,830 320 ic 1,020 1...uis 330 | 3, 5,070 46 | 1,200 88 88 7 
27.. 1,390 295 O05] wile 365 | 3,080 3,350 46 | 1,140 88 164 7 
28.. 1,020 365 800 1...... 365 | 3,350 1,320 46 800 365 233 7 
2.. 750 440 00 1. faa 3,350 905 52 233 144 164 7 
30.. 700 365 00 1.7 coisa eins 1,930 750 46 183 113 144 12 
31...- 605:%........ 480 tend. tfc ves sae 8,350 i..vvs “na 89 ene vu caw 88 13 tases                         
  

NotE.—Daily discharge determined from a rating curve well defined between 39 and 7,740 second-feet. 
Open-water rating curve used throughout the year; discharge relation probably not materially affected 
by ice. No record January 6 to February 9.
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Monthly discharge of Shavers Fork at Parsons, W. Va., for the year ending Sept. 30, 1914. 
[Drainage area 210 square miles.] 
  

  

  

Discharge in second-feet. Jomo 

epth in i 
Month. Por inches on hoes 

Maximum. | Minimum. | Mean. square Sriinse 
mile. * 

OGLOIIOT or. ea vrin i iat sie vinen 3,170 100 744 3.54 4.08 | B. 
Noyembere......... cio ise anenn 8, 460 ni 1,230 5.86 6.54 | B. 
DeCCMDOT. .. =e. iciinn ssa donasnnnnsn 1,020 113 389 1.85 2.13 B. 

obra I=. oo is vei vans 4,090 183 722 3.44 2.43 | C. 
Maton. re iia 3,350 144 | 1,030 4.90 5.65 | B. 

AI a ee sme Tees 5,070 480 | 1,680 8.00 R03] B. 
AY ft eis Jr sind Le btn i Pi 2,140 39 289 1.38 1.59 | B. 
JORG. i ise tense vee 1,200 12 233 I. 1.24 | B. 

TOY. i Se i ina? 1,390 52 200 952 1.10] B, 
AMOS a eee ee si ta 233 52 91.7 . 437 «50 |B. 
SD ODIOMIDOr. . . hes Ais iad Pee sat . 88 4 33.8 .161 A841 C.             
  

BIG SANDY CREEK AT ROCKVILLE, W. VA. 

Location.—At the highway bridge at Rockville, about 5 miles above mouth of creek 

and 6 miles below Bruceton Mills. 
Drainage area.—202 square miles (determined by West Virginia Develop- 

ment Co.). 

Records available.—May 7, 1909, to September 30, 1914. 
Gage.—Standard chain gage attached to downstream side of bridge; read morning 

and evening, as follows: May to October, 1909, to hundredths; November, 1909, 

to September, 1914, to half-tenths. 
Discharge measurements.—Made from bridge at all excépt low stages when they 

are made by wading. 
Channel and control.—Channel bed consists of bowlders and bed rock. Control 

practically permanent. 
Winter flow.—Probably not affected by ice except during periods of extremely cold 

weather. : 
Regulation.—Gristmills at Rockville, Clifton Mills, and Bruceton Mills, operated by 

water power, may produce fluctuations in stage during low water. 

Accuracy.—Conditions favorable for good results. 
Cooperation.—Station maintained by the West Virginia Development Co., which 

has furnished results of discharge measurements and gage-height record. 

Discharge measurements of Big Sandy Creek at Rockville, W. Va., during the years ending 
Sept. 30, 1909-1914. 
  

  

  

Gage Dis- Gage Dis- 
Date. Made by height. | charge. || Date: Made by— height. | charge. 

1908-9. Feet. |Sec.-ft. 1911-12. Feet. | Sec.-ft. 
May 12 | Hammel and Lenhardt.| 4.92 225 Dec.-28 H.P. Drake........... 7.30 | 1,600 

25 | Scheidenhelm and Fob. 27 1... 00 niin 8.69 | 3,550 
Hammel. ............ 4.32 104 Seas QO. sh 7.32 |1,540 

June 2 | Hammel and Spiker...| 6.62 842 Aug. 901. 0. ieee 6.72 958 
51 V. FP. Hammal......... 10.50 | 6,970 0d. a2 00. oii e sien 6.72 957 

18 | F. W. Scheidenhelm...| 6.45 1 
July: 14 LV. ¥V. Hammel. ........ 3.98 67.4 || 1912-13. 

Oct-81... QO. aie 4.57 132 
1911-12. May 15.0..... G0. . coc i enn 5.22 275 

Dec: 3. I. P.Drako........-es 5.00 226 5... 40... oman 5.22 277 
8%... 1 PASE EN 5.10 262 June: 10{.~... QO... La 4.64 135 
D1... QO. essere 5.30 331 30: 0... sain an rin nas 4.64 137 
Ot eeas QO. iia Peas 5.32 342 Sept... 3 Ji... G0. 3.18 11.2 

23 {....- QO. coir viata 7.34 | 1,620 3 l vis BOS ce ts 3.18 12.2                 
NoTE.—Measurements made by engineers of the West Virginia Development Co.
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Daily discharge, in second-feet, of Big Sandy Creek at Rockville, W. Va., for the years 
ending Sept. 30, 1909-1914. 

  

  

  

                          
  

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept. 

1908-9 1908-9 
oa Th ven ie 262 276 102 G5 f16......-. 168 276 37 20 26 

Des sn Hae euie lig 862 189 65 48 17% ie 149 366 26 124 20 
Gove tereve inns 505 140 41 23 4 180i 132 931 17 89 16 
Brennan 415 109 31 219... 116 486 32 €0 13 
Dees nuieiln cu iinuith 2, 640 102 22 102 {-20..-..-- 124 334 20 64 10 

8. ii 2,640 7 31 2... 116 236 14 744 10 
Fvieaus 398 862 60 33 2a... 116 200 17 249 13 
8... 382 800 48 17 51 sie 102 290 96 140 14 
00 iui 319 800 59 10 47° 24... =.. 102 304 83 102 83 

10....... 334 931 43 33 88 (195....nue 89 200 89 67 39 
. 

.. 319 | 1,560 24 18 38 §:26.<5-~.- 83 140 63 56 22 
12. sa 224 931 38 10 24 27... 132 189 22 56 28 
1B nveis 200 648 77 8 IS N28 ue. 189 200 38 52 18 
MM... 189 505 83 8 64120... ..... 178.{- 3,010 34 102 38 
15.0000 168 415 54 10 16 {|:30.-:---- 140 89 109 16 

3% ees 132.4. ..uc 158 72 ledeenins 
| 

Day. | Oct. | Nov. | Dee. Jan. | Feb. | Mar. | Apr. | May. | June. |July.| Aug. |Sept. 

1909-10. 
¥ui.s 33 96 65 450 398 | 3,080 109 290 800 96 48 56 
Deven 16 89 28 | 1,430 290 | 2,360 89 249 | 1,950 83 41 77 
Be ruk 11 46 321 6,920 450 | 1,430 83 200 1,010 | 124 16 319 
qc vine 8 77 46 | 2,500 486 931 116 200 694 | 149 11 415 
D.iiivvs 7 65 351 1,200 486 800 132 168 800 | 109 15 200 

Goins i 77 32] 2,080 398 694 116 149 | 2,080 | 132 14 140 
tous 7 58 46 | 2,640 262 648 116 1401 1,010 | 319 10 415 
Suns 7 83 276 | 1,200 334 524 132 67 648 | 382 10 168 
0 sine 6 124 189 744 398 382 116 224 524 | 189 10 132 
10.000 6 116 212 524 564 350 116 200 | 1,430 | 189 10 124 

11... 12 124 262 319 450 276 102 415 | 1,310 | 236 17 89 
12 eee 124 102 168 415 450 249 109 | 1,560 031 | 189 15 67 
13... 96 89 334 350 398 212 89 862 694 | 398 9 52 
14.00. 58 77) 2,200 1,600 319 200 77 544 544 | 350 8 102 
35. eis 58 7% 564 862 304 178 96 432 415 | 236 8 72 

16... 56 67 415 564 | 1,690 189 96 366 398 | 189 11 67 
ae 17 83 236 524 | 2,080 189 116 304 432 | 149 14 40 

18-..<.. 15 48 200 | 7,970 ; 1,690 149 132 334 524 | 124 14 33 
19...... 34 60 200 | 4,230 862 132 140 304 | 9,020 96 19 28 
20... 36 60 290 | 1,430 648 140 168 249 | 1,430 89 18 19 

2... 58 46 432 | 2,220 | 1,690 149 486 334 862 62 10 20 
Te 7 62 415 | 2,080 | 4,760 140 648 290 €05 3 17 19 
Pease 132 67 432 | 1,010 | 2,220 140 432 276 450 37 21 15 
A 524 102 382 694 | 1,560 124 564 224 382 14 13 12 
4. es 350 67 432 544 605 132 862 334 319 34 10 9 

Bien 236 77 366 468 564 109 931 334 200 23 13 7 
2. ie- 168 89 382 | 1,560 800 132 694 290 189 18 11 14 
OR ssen 132 41 319 | 1,010 | 2,640 109 524 236 212 20 9 8 
Pico 116 46 249 300: ce 102 432 212 189 26 10 8 
80: 0uvix 89 58 450 MS 1...... 102 366 212 116 36 6 13 
Sl. vers 63 Jecconcs- 524 486.7... scans 109). 000s 28.0. uinvrn 30 Oil ns                        
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Daily discharge, in second-feet, of Big Sandy Creek at Rockville, W. Va., for the years 
ending Sept. 30, 1909-1914—Continued. 

  

  

  
  

                      

Day. | Oct. | Nov. | Dec Jan. Feb. | Mar Apr. | May. | June. |July.| Aug. |Sept. 

1910-11 " 
ess 11 26 262 1,310 | 1,010 648 468 505 96 | 304 34 | 1,820 

2. 11 42 236 | 1,820 862 524 450 | 1,100 721 189 20 800 
Beis nie 12 14 212 | 2,080 648 415 564 648 48 | 158 56 450 
qd... 11 8 168 | 1,100 | 1,100 350 931 505 26 | 132 56 304 
Drala 9 7 178 694 800 304 | 4,580 398 33 96 31 224 

9 9 168 694 648 564 | 2,640 319 54 83 54 694 
13 8 200 524 605 648 | 2,080 276 178 | 212 48 505 
14 17 200 350 505 564 | 1,560 236 224 | 415 46 505 
13 14 189 605 564 564 | 1,820 212 96 | 290 83 800 
8 14 262 366 524 862 | 1,310 200 61 | 109 83 862 

on... 9 12 189 432 366 800 862 178 54 83 43 862 
32. ees 12 16 189 | 1,310 398 648 648 149 224 83 37 544 
13...... 33 17 236 | 18, 600 415 648 564 140 334 | 564 43 366 
1d... 8 12 200 | 3,720 605 564 605 124 524 | 200 149 304 
15.....: 5 14 178 | 2,930 862 505 | 1,200 124 200 | 116 694 | 1,950 

16....:- 7 14 212 | 1,950 648 450 800 109 149 89 648 | 3,230 
Nl. 4 10 212 931 544 319 694 89 319 72 249 | 2,080 
18...... 5 14 200 694 544 468 524 89 | 4,580 67 140 800 
19.5. 6 19 415 505 564 564 486 58 | 1,430 41 89 744 
20,0 8 22 544 382 524 | 1,430 | 1,200 62 605 41 67 862 

Sle. 7 17 505 450 468 862 | 1,310 62 3821 212 83 744 
manne 8 23 544 605 432 744 | 1,100 72 262 66 50 605 

0s. 11 23 382 505 415 648 | 1,430 61 189 30 38 450 
oh... Bn 26 | 1,430 334 382 4151 1,010 83 168 72 29 334 
23. sass 9 25 744 334 382 366 694 58 189 89 50 262 

Bi... s| s2| 52 74a] wae 30| e0s| 72| sos] s2| 432] 224 
risin sss 8 96 432 | 1,430] 1,200 334 486 54 | 1,690 31 236 168 

28. as 19 694 334 | 2,220 931 304 415 31 | 1,100 26 249 189 
20. ies 20 800 - 2,080 2,080 ]...:.... 76 415 50 648 14 | 3,890 744 
30... 24 4801 4,400) 7,550 1.....-.. 398 432 50 366 10 | 4,230 800 
ol.....0 48 Veeesdnss 1,901 2,080 %........ 305. anes aie vim aus 18 | °4,230 1-..... 

1911-12 
Y...00 505 319 3821 1,690 382 648 694 | 1,010 116 {1,100 299 523 
Delite 2,220 158 334 800 366 398 648 800 96 | 564 215 | 3,720 
SR 1,310 140 290 694 236 382 744 648 102 | 382 191 | 1,820 
4s. 931 132 262 648 200 398 564 486 96 | 694 150 862 
§ii.een 648 132 224 S8F [-rnwansn 319 524 398 72 | 648 118 543 

Goniniaio 505 212 168 283 loeuansys 224 468 382 721 415 104 | 395 
ein 1,690 648 20... eat sas 262 486 648 721 262 98 330 

B.iutan 1,310 486 Oo eae 334 544 432 140 | 189 85 255 
0... 694 415 S191. . ve lees Xn 564 486 398 44 | 149 85 203 

10.;.... 605 350 382 stein 468 432 319 48 | 124 58 126 

Yr one 744 290 00 {2 ene sa sa amns 450 398 334 671 116 111 111 
3. cl 931 319 Bod elit lms 432 350 334 36 | 140 180 126 
8. n. 744 350 LE Me 149 | 1,010 366 450 56 | 124 118 104 
14 ar. 564 304 S10 tlt 140 744 366 382 48 72 111 104 
15.....- 1,200 8191 1,690 |.......5 109 | 4,400 366 350 62 65 543 74 

16.2.5: 1,010 290: ;::2,930 1. .. ces 62 | 2,780 334 | 2,500 168 [2,500 241 104 
17... 862 262]: 1,600.5. .....; 96 | 1,560 366 | 1,820 450 |1, 560 150 104 
18... 3,890 862 862 524 116.1 1,010 1,200 800 249 | 931 126 85 
19... 1,690 800 648 | 2,780 200 744 744 648 158 [1,560 447 299 
20... 55 1,010 648 432] 1, 605 | 1,690 544 544 124 | 648 | 1,310 169 

OL. 648 524 486 744 | 1,690 | 13,500 468 450 109 [1,200 633 111 
ean 1,100 415 564 5241 1,820 5,510 432 366 189 (2, 500 362 79 

2a. 564 319 862 544 744 | 1,950 415 304 276 1,010 378 633 
ML. 648 450 800 564 564 | 3,230 334 236 149 110,300 269 | 2,780 
on 350 486 744 544 544 | 2,500 319 200 124 6,100 203 | 1, 

aes 319 450 | 1,560 450 | 3,390 | 1,010 290 168 124 11,690 543 862 
DT rains 290 486 | 3,890 366 | 4,940 862 | 1,430 158 178 | 862 484 | 2,780 
Os 262 524 | 1,430 249 | 1,430 648 | 1,200 140 109 | 503 255 | 1,010 
20....;. 224 505 862 350 862 | 1,430 862 168 96 | 684 586 633 
Sia. 189 415 694 432 iv. ins 1,690 | 1,200 168 | 3,800 | 633 395 465 
3L...... 180 vevenvs 2,780 A i 931... 149°........ 798 412 4. as



MONONGAHELA RIVER BASIN. 41 

Daly discharge, in second-feet, of Big Sandy Creek at Rockville, W. Va., for the years 
ending Sept. 30, 1909-1914—Continued. 
  

  

  

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar Apr. | May. | June. |July.| Aug. |Sept. 

1912-13. 
i... 346 142 681 1,010 633 739 503 395 | 1,430 | 126 | 191 8.4 
Sia 284 133 118 798 412 633 503 346 862 | 118 91 j 12 8 
Seis. 215 150 284 | 2,500 543 503 862 284 543 98 63 8.4 
he vauss 191 133 203 | 1,820 633 447 586 255 412 91 52 8.0 
B..one 169 98 241 586 523 314 523 203 314 74 47 7.0 

133 104 543 633 412 395 412 191 269 98 56 6.0 
126 284 633 | 5,900 346 284 378 180 241 118 36 6.0 
203 | 1,010 465 | 7,550 228 255 314 180 269 79 27 7.0 
91 633 378 | 2,640 269 346 269 150 169 68 22 10 
79 412 228 | 1,200 203 465 228 150 150 | 862 20 8.0 

il... 74 314 241 2,780 429 1 1,200 269 133 133 | 314 16 9.0 
32...... 63 269 191 8,390 1,010 862 503 126 126 | 269 52 10 
18...... 58 215 118 | 2,780 684 | 1,010 484 111 111 169 | 104 10 
4....5 91 299 203 | 1,200 465 | 1,010 465 126 118 | 543 68 12 
15.044 91 299 299 739 429 862 523 284 91 {1,100 43 9.0 

160k... 45 241 241 862 447 739 586 412 58 | 523 43 8.0 
17....-. 35 228 126 | 1,010 330 543 484 78 631 525 35 10 
18... 49 215 142 | 1,690 269 362 378 314 63 | 586 29 6.0 
19... 51 191 299 | 1, 269 299 362 255 68 | 395 24 21 

20... 45 191 269 | 1,430 346 346 314 215 63 | 269 20 19 

%..unes 85 118 191 931 523 378 269 284 126 | 203 16 31 
22 sasii 68 91 111 798 633 255 241 1,690 118 | 142 14 41 
Beiveis 104 133 150 862 633 241 215 | 4,760 111 104 14 38 
he. 150 126 150 | 1,820 503 255 180 | 3,550 160 | 118 10 26 
Dit 633 241 126 | 1,100 378 228 160 | 1,310 330 142 16 21 

Was 633 104 91 739 346 | 1,200 169 | 1,010 | 1,200 85 13 14 
ands 378 126 191 543 378 | 5,130 395 | 3,080 633 68 20 14 

08. nes 269 104 314 447 | 1,010 | 2,220 395 | 3,720 503 74 18 9.0 
20. ..3. 215 118 299 447 Jou. dais 1,430 523 | 1.690 228 63 14 7.0 
30s vive 180 91 2,22 420 1... 05. 633 465 | 4,060 160 53 10 8.0 
ol...... 133i 2,500 BO ser 633 1. ed. 4,400]. ...u0s 228 6.21: .... 

1913-14. 
i... 37 314 142 284 798 284 684 150 142 | 29 5.4 9.6 
Davee 38 228 126 228 684 256 | 4,400 104 91 | 13 4.7 7.4 
BDuzeiod 142 203 142 228 586 269 | 2,080 55 | 8.8 7.4 4.2 
doin. 104 180 133 255 429 203 | 1,010 118 79 1: 6.0 5.4 2.9 
Bese 54 160 142 241 395 160 862 798 543 | 4.9 7.4 3.2 

Brean 40 133 142 215 314 150 684 | 1,950 284 4.5 6.4 1.7 
ines 26 111 180 228 255 169 586 | 1,560 180 | 5.4 5.4 9.6 
TR 19 150 362 269 269 169 543 798 104 4.5 7.4411 

venus 14 241 633 633 284 169 523 465 74 6.0 7.4 20 
10:....x 13 412 465 | 1,430 255 160 484 330 58 4,7 14 13 

i1V...... 17 362 362 739 228 203 429 269 51 5.4 68 9.6 
12... 23 395 314 586 215 203 362 228 43 | 6.4 104 8.4 
13...... 19 | 1,950 314 346 150 169 429 215 351 10 74 7.4 
H...... 14 7,130 209 luce anna 180 362 191 29 11 58 5.4 
15...... 77 3,720 nese 395 739 169 20; 11 39% [A 

16...... 147 9, OBL. ae 3,080 | 3,720 180 17::-9.6 24 6.4 
Yi...... 10 | 4,760 descr va a, 4,230 { 1,010 169 151 18 14 4.2 
18. ...0 14 | 1,310 DIB feu viui 191 1,100 633 142 14 | 14 6.4 2.5 
19.....: 26 684 203 203 | 3,550 739 | 1,100 118 20 | 10 5.4 .9 
20... 378 523 180 412 | 2,080 633 | 1,560 104 24 | 8.4 4.5 1.2 

el.....: 314 412 191 362 862 633 798 98 156] 6.4 3.5 1.2 
22. a 255 228 215 284 523 447 739 91 18] 4.5 2.1 4.2 
28a 180 284 362 255 412 378 684 79 24 4.1 1.7 3.2 
od... 180 228 447 299 299 362 543 74 171 3.5 1.7 5.4 
Duis 465 150 684 931 269 633 633 74 14 4.5 | 180 4.2 

20. i 1,430 150 | 1,430 739 3781 1,950 | 3,720 68 16 4.27 111 2.2 
D7. 684 169 | 1,200 633 284 1,690 | 1,560 68 32| 7.4 79 2.7 
28.0.4 633 180 | 1,100 684 299 | 1,200 633 74 58 | 79 43 1.2 
20... ixs 523 160 739 V8 louis 684 586 98 47 | 43 22 2.2 
30.0% 412 150 543 033 §s- ainsi 633 330 74 431 22 16 3.2 
B.ciss 346 {cvs 395 633 Teiveies 7! ee) Sh l.u.uvns 8.4 13 fase.                         
  

NorE.—Daily discharge determined as follows: May 7, 1909, to July 24, 1912, from a rating curve well 
defined between 58 and 7,970 second-feet and poorly defined below 58 second-feet; July 25, 1912, to Sept. 
30, 1914, from a rating curve fairly well defined between 9 and 58 second-feet and well defined between 
58 and 7,970 second-feet. Discharge estimated, because of ice, from gage heights, and climatic records as 
follows: Jan. 7-17, 1912, 300 second-feet 
and Feb. 14-17, 1914, 150 second-feet. 

; Feb. 5-12, 1912, 200 second-feet; Jan. 14-18, 1914, 200 second-feet;
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Monthly discharge of Big Sandy Creek at Rockville, W. Va., for the years ending Sept. 30, 
1909-1914. 

[Drainage area, 202 square miles.] 

  

  

  

  

  

  

  

  

  

              

Discharge in second-feet. 

: Sy epth in i 
Month. inches on |ACCU 

Per drainage |T2cy- Maximum. | Minimum. | Mean. | square g 
mile. area). 

1908-9. 
MAY 3) ci ce iin aT aeeaasans 398 83 184 0.911 0.85 | B. 
June... te 2,640 140 681 3.37 3.70 B. 

Oly ee a see 276 14 n.7 «355 ALTA. 
OSS, os ir iiss adenine es 744 8 82.1 . 406 AT NB. 

BODO 2s ci eer b wes 102 10 36.0 L178 «20: |-C, 

1909-10. 

October... ©. oi. saa hee 524 6 82.5 L408 47 5.C. 
NOVEM. cc ein sinnn see nicaninis na 124 41 75.8 «375 .42 | B. 
BOBO... oh vers ibn seesaw 1,200 28. 297 1.47 L.70:C. 

Sammary.. ne, 7,970 319 | 1,600 7.92 9.13| C. 
POBruaryY. -. .. ce i ied re 4,760 262 993 4.92 5.12: :C. 
Mate... Jr. i ate cas mses a bn. 3,080 102 466 2.31 2.66. B. 

APL. iran se nes arse 931 77 273 1.35 1.574 B. 
OY. iin roa arn Be ut 1,560 67 331 1.64 1.80. 8B. 
FI iy. oo Bie inniin ssn sign va 9,020 116 | 1,010 5.00 5.5% B. 

, 398 14 135 .668 X11 D; 
48 5 14.3 .071 .08 | D. 

415 7 91.3 3 402 «50 B. 

9,020 5 443 2.19 29. 83 

Qetoners,. oi e LLM 44 4 12.2 .060 71D. 
NOVOMDOr:... cone. crennvssniitan tones 800 7 83.8 .415 .46-| C. 
DOCOMO. - ivi crm minn ns Snmn ama es 4,400 168 580 2.87 3.31 | B. 

HIE es is eres Sac tt Shasta tness 18, 600 334 1,910 9.46 10.91 | B. 
ODINALY . vase init Sa nssn su dtvasasins y 366 632 3.13 3.26 | C. 
MOTO. en red ea Te ts 1,430 276 550 2.72 3.14 1B. 

AOE. an Ga. 4, 580 415 | 1,060 5.25 5.86 | B. 
May RS A eS 1,100 31 200 .990 1.141 8B. 
FUNI0. te derision eet hse via wi oe 4,580 26 494 2.45 2.73 |.B. 

UE Satna Re OME Re 564 10 128 .634 73 :B: 
Augost..).......oi0 Baws va ne dae rs oa 4,230 20 522 2.58 2.97 B. 
DOTA. os tae sv aaa nan 3,230 168 77 3.83 4.27.1 B. 

RO Year... soil cha sais sans 18, 600 4 579 2.87 38.85 

1911-12. 
October... ie aiid ae cents 3,890 189 898 4.45 5.13 1B. 
November... ci ria rain: 862 132 400 1.98 2.91 IA. 
13 TLE EL pee hey NURS LL RET A, 3,890 168 872 4.32 4.98 | A. 

Jay... eR tea, S180. teas 563 2.79 3.22 | C. 
BOBTOLY. ovate eases Pass enna snnalonss 4,940 62 698 3.46 3.73 C. 
Mare. o... da ses 13, 500 224 1,680 8.32 9.59 | B. 

40 LO SR SEE I 1,430 290 586 2.90 3.24 | B. 
MOY ns ties ns maar 2,500: - 140 522 2.58 2.97 LB. 
TUN i i ci are ant See et Nt 3, 890 36 251 1.24 1.38] B. 

JaAly ie. ieee a deans 10,300 65 | 1,240 6.14 7.08 | B 
ATU uh vn vw nmnnin sonia od we 1,310 58 299 1.48 3.18 
BOP teMbOr esos creams a aera 3,720 74 687 3.40 3.379 | B 

NAVAL. us coisa sess nnsa ns 13, 500 36 728 3.60 49.03 
   



BEAVER RIVER BASIN. 43 

Monthly discharge of Big Sandy Creek at Rockville, W. Va., for the years ending Sept. 30, 
1909-1914—Continued. 
  

  

  

  

  

  

Discharge in second-feet. 

: Es epth in i 
Month. inches on |ACCU : Per drainage |T2CY- 

Maximum. | Minimum. | Mean. | square — 
ile. : 

1912-13. 
OCIODRL:. oil is savannas sane 633 35 171 0.847 0.98 | B. 
November... ....... cde sininen cn 1,010 79 227 1.12 1.95 TA. 
DOCOMDOL. sc sisasrnsron dn cnrnsrasassion 2,500 68 375 1.86 2.14 | B. 

Jonuory.... ceil ad rs es 8,390 429 1,790 8.86 10.22 | B. 
BODrUaLY. cove sv siin is saan ssa ben 1,010 203 474 2.35 2.45 | C. 
March. os EES 5,130 228 781 3.87 4.46 | B. 

Ap... sites ar eae 862 160 399 1.98 2.21) B. 
BY eae a 4,760 11 11,100 . 5.45 6.28 | A. 

FORO... ih. cine di cia ann 1,430 58 304 1.50 1.67 | A. 

JO. i ae se as 1,100 53 248 1.23 1.42 | B. 
BSAC vue. vi eas svi nb nim dnnn sso 191 6.4 38.4 .190 22 10, 
SeDloIdBer. . .. oo... cows verses ban wrn 41 6.0 13.4 .066 07] B. 

hoya... i bi aria csnss 8,390 6.0 496 2.46 33.37 

1913-14. 
OI CtOBers. fo china sien 1,430 10 207 1.02 1.18 | B. 
NOVOMIDAT......... oii nian ssh nies 9, 880 111 1,170 5.79 6.46 | B. 
December... .. ores iis nnn stan 1,430 126 402 1.99 2.29 | B. 

ONY. ins nsnn ini sn wasniannmds L430. cincanenven 437 2.16 2.49 | C. 
RORY. av Fre Fai ai wae 3.550 uaeresengnss 522 2.58 2.69 | C. 
MOC... ei Ee ne 4,230 150 708 3.50 4,04 | B. 

4,400 330 1,080 5.35 5.97 | B. 
1,950 51 ) 1.44 1.66 | B. 

543 14 72.1 .357 .40 | B. 

79 3.5 12.2 .060 07:1 C. 
180 3.7 30.4 .150 «17:1 B. 
20 .9 5.49 .027 +081 D. 

9, 880 9 408 2.02 27.45         

  

    
  

BEAVER RIVER BASIN. 

BEAVER RIVER AT WAMPUM, PA. 

Location.—At highway bridge about 200 feet above the Pennsylvania Railroad 
bridge and about 500 feet below the Pittsburgh & Lake Erie Railroad station. 

Drainage area.—2,220 square miles. . 
Records available.—June 29 to September 30, 1914. 

Gage.—Vertical staff attached to upstream end of left pier; read morning and evening 
to quarter-tenths. 

Discharge measurements.—Made from upstream side of bridge; at low stages by 
wading. 

Channel and control.—Rocky; probably permanent. 

Winter flow.—Discharge relation probably affected by ice. 
Accuracy.—Results good. 

Discharge measurements of Beaver River at Wampum, Pa., during the year ending Sept. 

  

  

30, 1914. 

Gage Dis- 
Date. Made by— height. | charge. 

: Feet. Sec.-ft. 
Joo 30 CC. Be BUSWOr i... chins snmassensnnssssswasswsaiots vis snstnsinssosvsessvs 0.76 312 
Aug. 29 FT Re M. AAAS... oc. or uinreivinnsassnnsmnnsnrgsnnbonse nasser sass sen 1.15 598 
Sept 17 | Cu XB, BUSWOIIN. vic oo i tucncussaniinssrent toe vsbvndnietunes visions tories 91 147       
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Daily discharge, in second-feet, of Beaver River at Wampum, Pa., for the year ending 
Sept. 30, 1914. 
  

  

Day. July.| Aug. | Sept. Day. July. | Aug. | Sept. Day. July.| Aug. | Sept. 

eee 202 | 141 274 {i511 vou cnnives 159 | 156 BR | ER ay 484 | 156 122 
Be isnt nae 308 | 133 O41 (12 inencaisn 154 164 YI 20, ies 357 1 168 122 
aes tines 292 144 O87 fF AB aco cu nnsns 156 173 164 {1-28 .. ... aah 313; 274 153 
Boiicwnvoons 261 | 146-1 10804714. .. .. 05 302 | 302 366-1124. ns vias 2231 323 131 
Soi mh, 248 | 141 605 135... Coeuityes 323 | 257 V8 {-28....5.c00o5) 220 380 129 

0 ear 240 | 133 S04 HN 10. haces 632| 213 50-200. ea: 189 | 729 122 
es sas 220 125 SON A7 sina 952 | 173 154 4 27. ees ata 178 | 623 124 
dy 213 114 odd N18... en 952 168 BOWS... a 173 382 122 
0a Lae 181 154 20011 19-3 venia inn 729 173 154-0 20. a uiiuins 154 | 605 122 

30. igor 168 154 208 0 20. ccaeeres- 623 166 1351080. aes. oun. 154 | 495 124 
ol... 146 380 v2 es                             

Nore.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of Beaver River at Wampum, Pa., for the year ending Sept. 30, 1914. 

[Drainage area, 2,220 square miles.] 

  

  

  

Discharge in second-feet. Bun p 

epth in 3 
Month, Per inches on Aon 

: os drainage 5 
Maximum. | Minimum. | Mean. square area) 

mile. . 

JOY. ie sen en ma 952 146 322 0.145 0173.5. 
A NIGUR  o cvis on ns ng dnens ois ou wen iuuse 729 114 253 .114 A331 A. 
BOBlOMIBAr cia sn sais a dite oe 1,060 122 255 .115 13 °A.               

CONNOQUENESSING CREEK NEAR ELLWOOD CITY, PA. 

Location.—About 150 feet above mouth of Duck Run, 1 mile below Slippery Rock 

Creek, and 1} miles from Ellwood City. 
Drainage area.—829 square miles. 

Records available.—July 1 to September 30, 1914. 
Gage.—In two sections. Lower section, a sloping gage reading from 0 to 7.7 feet; 

upper section, a vertical staff attached to large elm tree on right bank. Gage read 
morning and evening. 

Discharge measurementg.—Made from highway bridge between Ellwood City and 

Hazel Dell; at low stages, by wading. 
Channel and control.—Channel rocky; control is at a rock riffle about 100 feet below 

gage; probably permanent. 

Winter flow.—Probably affected by ice. 
Accuracy.—Results good. 

Discharge measurements of Connoquenessing Creek mear Ellwood City, Pa., during the 
year ending Sept. 30, 1914. 

  

Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.-ft. 
June 20 | BHSWorth ong AGM... ul. fe i a asia diasnaanenn 2.58 320 
ANE RM AGAME. onder t side soni ssn sats Sh sans nnia bani ss esas nian in 2.10 163 
Sept. I7 4 CB, BUSWOrIN. ac sens steered sat di isms dasa bins suns annie 1.59 64. 4       
 



KANAWHA RIVER BASIN. 45 

Daily discharge, in second-feet, of Conmoquenessing Creek near Ellwood City, Pa., for the 
year ending Sept. 30, 1914. 

  

  
Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. | Day. July. | Aug. | Sept. 

- | 

Lo ani 155 |... liu... 105 |...... wlan... wo fics 51 
soni anid M44]... 139:/-12............ SA. 3422... 13755... 44 

| 158 1... S204 13... cc. 0 05 1: .aae 810123. 131 99 38 
4d... B74. an S601... 108.4... SL 424... 126 | 118 38 
Bais codeine 118. ....« 268 115... canes sn 36:1... 651 23........50s, 114 38 

Brine 03... 18916... ...- 00 206 {-:-.-- 65:4 28,...0. 00 aa 58 
cies 02 to. is 163 47.0 eseeis 180 (...... SUL 27... montane 81 62 
Besnoosines 81)... jbo HE ei 103. 1.0-.. 5841.28... aba 73 58 
Gen sianab 08, 09°11 10. i. 158 {.....- 65 120... ... fos 4 51 
0... 000 103 1{...... 81 20... ... seus 130 |.....: BY 1:30..5. 0. tails 324 44 

[Bl..ueueneeed].ne... 204 [......                           

Note.—Daily discharge determined from rating curve well defined between 38 and 513 second-feet. 
Discharge estimated by comparison with the flow of Slippery Rock Creek at Wurtemburg, Pa., as follows: 
July 26-31, 65 second-feet, and Aug. 1-22, 75 second-feet. 

Monthly discharge of Connoquenessing Creek near Ellwood City, Pa., for the year ending 
Sept. 30, 1914. 

[Drainage area, 829 square miles.) 

  

  

  

Discharge in second-feet. ischarge in seco! Dunes " 

- epth in 
Month. inches on [ACU 

: Por drainage |Tacy. Maximum. | Minimum. | Mean. | square cn 
mile. 

BUY oars cc nc innn sss sir ans BA0. lc auinsrnnnnss 126 0.152 0.18( B 
RUDUSL.. ne cnvninnsinsssivavnsissgnsnie isan sacssssw|ivarssassass 96. 2 .116 «13.7 
Bu vo Mga BA en ee A a a aa 840 38 122 . 147 Jd6 1A             

KANAWHA RIVER BASIN. 

SOUTH FORK OF NEW RIVER NEAR CRUMPLER, N. C. 

Location.—About 1.6 miles above the confluence of North and South forks of New 
River and about 4 miles from Crumpler, N. C. 

Drainage area.—325 square miles. 

Records available.—August 12, 1908, to September 30, 1914. 
Gage.—Standard chain gage attached to trees on left bank; read daily, morning and 

evening, to hundredths. Limits of use: Hundredths below 1.5, half-tenths from 

1.5 to 2.5, and tenths above 2.5 feet. 

Discharge measurements.—Made from a boat at a section about half a mile below 
gage or by wading at a section 500 feet below gage. 

Channel and control.—Practically permanent. 

Extremes of stage.—Maximum stage recorded during year: 3.4 feet at 6 p. m. 

January 31. Minimum stage recorded: 0.93 footat7a.m.and 6 p. m. September 7. 
Winter flow.—Ice rarely forms in sufficient quantity to affect gage readings. 

Accuracy.—Gage-height record very reliable. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made by wading, by Peterson and 
Walters: 

December 16, 1913: Gage height, 1.31 feet; discharge, 387 second-feet.
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Daily gage height, in feet, of South Fork of New River mear Crumpler, N. C., for the 
year ending Sept. 30, 1914. 

[J. J. Garvey, observer.] 

  

  

Day.| Oct. Nov. Dec Jan. Feb. Mar. Apr. | May. | June. | July.{ Aug Sept. 

i... 1.55 1.46 1.75 1.5 2.6 1.65 1.95 1.7 1.33] 1.05 1.04 1.07 
Sees 1.44 1.43 1.9 1.44 1.95 1.65 1.851" 1.6 1.301 1.35 1.02 1.04 
Seas 1.38 1.42 1.65 1.47 1.55 1.42 1.8 1.55 1.28 | 1.45 1.01 1.06 
4% 1.36 1.41 1.5 1.5 1.7 1.8 1.7 1.55 1.24] 1.26 1.16 1.01 
Beas 1.33 1.39 1.46 1.55 1.65 1.8 1.65 1.8 1.30] 1.29 1.06 1.02 

8... 1.30 1.38 1.43 1.42 1.9 7 1.6 1.9 1.7 1.38 1.04 .99 
1.30 1.38 1.48 1.42 2.3 1.65 1.55 1.85 1.8 1.24 1.03 .93 

S.. 1.30 1.40 1.55 1.44 2.05 1.65 1.8 1.7 1.6 1.22 1.00 . 96 
9... 1.33 1.85 1.55 1.55 1.9 1.55 1.9 1.65 1.44 | 1.16 1.00 1.04 

10... 1.38 1.7 1.3 1.85 1.75 1.5 1.7 1.65 1.55 1:1.5 1.10 1.03 

H.. 1.36 1.6 1.55 1.75 1.7 1.6 LY 1.6 1.55] 1.30 1.08 1.06 
12. 1.35 1.46 15 1.75 1.65 1.8 1.6 1.55 1.36 | 1.18 1.16 1.18 
13... 1.30 1.40 1.55 1.5 1.65 1.9 1.6 1.55 1.32:'1.16 1.24 1.22 
14.. 1.28 1.42 1.48 1.5 1.9 1.75 i 1.5 1.301 1.16 1.20 1.10 
15. 1.24 1.42 1.34 19 1.5 1.7 3.0 1.49 1.30 | 1.40 1.18 1.04 

16.. 1.24 1.44 1.32 1.3 1.65 1.7 2.45 1.46 1.27:1.8 1.09 1.00 
Y7.. 1.24 1.47 1.29 1.5 1.6 X.7 2.2 1.44 1.20] 1.6 1.06 1.08 
is. 1.26 1.42 1.30 1.42 1.75 1.8 2.0 1.44 1.205 1.02 1.32 
19.. 1.32 1.41 1.29 1.42 2.0 1.85 1.95 1.45 1.321 1.38 .99 1.40 
20. . 1.75 1.38 1.28 1.41 2.3 1.8 2.05 1.44 1.39 | 1.32 +9 1.25 

21.. 1.75 1.36 1.27 1.42 2.35 3.7 1.95 1.40 1.30 1.21 1.00 1.14 
22.. 1.34 1.27 1.40 2.05 1.65 1.9 1.40 1.2041. 11 1.08 1.08 
25.» 1.44 1.34 1.29 1.45 1.8 1:6 1.8 1.40 1.191.067 .98 1.07 
A.. 2.0 1.34 1.34 1.42 1.9 1.6 1.75 1.38 1.16 11.06 .90 1.04 
25.. 2.8 1.31 1.42 1.48 1.8 1.55 Yd 1.35 1.1541 1.02 .92 1.07 

20. 2.15 1.29 1.75 1.6 1.75 1.3 IY 1.34 1.16 | 1.02 116 1.04 
De 1.75 1.28 1.65 1.3 1.7 1.6 1.6 1.32 1.16 1 1.20 1.18 1.04 
28... 1.65 1.28 1.45 1.42 1.7 1.5 1.6 1.30 1.10 1.11 1.85 .98 
29.... 1.6 1.28 1.44 141 :........ 1.65 1.6 1.31 1.05 | 1.09 1.8 .98 
30... 1.55 1.30 1.47 3.40 ........ 1.7 1.65 1.42 1.02 | 1.04 1.46 .98 
3t..5. dS (oueaiihe 1.48 5:0: 1... 1.85. nae 188 {oa . 1.06 1:22 Inoacinens                         
  

Nor1e.—Discharge relation probably affected by ice Jan. 13-16 and Feb. 14-17. 

NEW RIVER AT RADFORD, VA. 

Location.—At toll highway bridge near the Norfolk & Western Railway station at 
Radford, Va., 1} miles below the Norfolk & Western Railway bridge, and 6 miles 

below mouth of Little River. 
Drainage area.—2,720 square miles. 
Records available.—August 1, 1898, to July 15, 1906; May 6, 1907, to September 

30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 
to hundredths. 

Discharge measurements.—Made from the downstream side of the highway 

bridge. 
Channel and control.—Practically permanent. A determination by leveling, 

July 17, 1911, indicates that there would be no flow past the gage if the river 

stage were to fall to 1 foot=-0.3 foot. 
Extremes of discharge.—The maximum stage recorded during the year, 7.0 feet at 

8 a. m. February 21; discharge, 14,000 second-feet. Minimum stage recorded, 
2.95 feet at 6.30 p. m. September 7; discharge, 580 second-feet. Maximum stage 
of which there is any record, 37.4 feet September 15, 1879, according to United 

States Weather Bureau. 

Winter flow.—Discharge relation only occasionally affected by ice. 
Regulation.—Power plants about 50 miles above station may slightly affect flow. 

The following discharge measurement was made by Peterson and Walters: 
December 11, 1913: Gage height, 3.77 feet; discharge, 2,410 second-feet.
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Daily discharge, in second-feet, of New River at Radford, Va., for the year ending Sept. 30, 
1914. 

  

  

Day.| Oct. Nov. Dec. Jan. Feb Mar. | Apr May. | June. | July. | Aug. |Sept. 

1 1,780 | 1,780 | 1,780 | 2,280 | 9,230 | 4,600 | 8,470 | 3,000] 1,900 | 1,430 | 1,220 | 2,280 
2 1,900 | 1,660 | 4,440 | 2,280 | 8,470 | 4,270 | 8,470 | 3,000 | 1,900 | 1,180 | 1,020 | 1,900 
3 1,780 | 1,610] 4,110| 2,150 | 5,610 | 3,310 7,000 | 2,850 | 1,900 | 1,060 944 | 1,900 
4....| 1,780 | 2,150 | 3,160 | 1,900 | 4,110 | 3,630 | 5,950 | 2,700 | 1,900 | 1,180 | 1,120 | 1,900 
5 1,640 | 2,020 | 2,560 | 2,700 | 3,950 | 3,950 | 5,610 | 3,000 | 1,780 | 1,020 | 1,060 | 1,540 

6 1,350 | 1,900 | 2,280 | 2,700 | 4,440 | 4,600 | 4,440 | 3,630 | 1,660 982 | 1,020 | 1,480 
7 1,540 | 1,780 | 2,560 | 2,850 | 9,620 | 4,110 | 4,600 | 3,950 | 1,780 | 1,060 | 1,180 | 694 
8. 1,780 | 1,610 | 2,280 | 2,560 | 9,620 | 3,950 | 3,950 | 3,950 | 2,150 | 2,020 868 | 830 
9 1,900 | 4,110 | 2,280 | 3,160 | 7,360 | 3,790 | 5,270 | 3,310 | 2,280 | 1,660 868 | 1,020 

10 2,020 | 3,950 | 2,420 | 5,270 | 5,610 | 3,310 | 4,600 | 3,000 | 1,900 | 1,780 868 | 982 

11 1,900 | 3,000 | 2,280 | 6,300 | 4,600 | 3,950 | 3,950 | 3,000 | 1,780 | 1,450 | 1,390 | 1,220 
12 1,660 | 2,560 | 1,900 | 4,930 | 4,600 | 7,360 | 3,630 | 3,000| 1,780 | 1,660 | 1,200 | 1,390 
13 1,320 | 2,280 | 2,020 | 3,470 | 4,270 | 7,720 | 3,470 | 2,700 | 1,780 | 1,390 | 1,060 | 1,660 
14 1,780 | 2,280 | 2,020 | 2,560 | 3,790 | 7,000 | 3,470 | 2,569 | 1,660 | 2,700 932 | 1,060 
15 1,780 | 2,280 | 2,150 | 2,560 | 3,310 | 5,950 | 4,930 | 2,020 | 1,390 | 3,310 | 1,040 | 982 

16 1,900 | 1,900 | 2,150 | 3,000 3,000| 5,610 | 9,230 | 2,150 | 1,540 | 2,850 | 1,180 830 
17 1,780 | 2,020 | 2,020 | 3,000 | 3,000 | 5,610 | 7,720 | 2,280 | 1,610 | 3,630 982 | 796 
18 1,610! 2,700 | 1,780 | 3,000 | 3,630 | 6,300 | 6,640 | 2,280 | 1,540 | 2,700 | 1,060! 982 
19 1,660 | 2,420 | 1,900 | 3,000 | 6,300 | 6,300 | 5,610 | 2,420 | 1,780 | 2,150 | 1,220 | 1,430 
20 2,850 | 2,280 | 2,020 | 3,000 | 12,000 | 5,950 | 5,610 | 2,280 | 1,660 | 1,900 944 | 1,220 

21 3,000 | 1,900 | 1,780 | 5,610 | 13,600 | 5,270 | 6,300 | 2,150 | 1,660 | 1,780 | 1,020 | 1,540 
22 2,850 | 1,900 | 1,480 | 4,110 | 10,000 | 4,930 | 5,610 | 2,150 982 | 1,480 | 1,260 | 1,660 
23 2,230 | 2,020 | 2,150 | 3,310 | 8,100 | 4,930 | 4,930 | 2,280 | 1,570 | 1,260 925 | 1,660 
24 2,280 | 1,640 | 2,020 | 3,310 | 6,640 | 4,600 | 4,440 | 1,900 | 1,220] 1,390 925 | 1,660 
25 4,270 | 2,150 | 1,900 | 4,270 | 5,950 | 4,600 | 4,110 | 1,900 | 1,020 | 1,390 925 | 1,660 

26 5,270 | 2,020 | 2,150 | 4,930 | 5,610 | 4,440 | 3,790 | 1,780 868 | 1,320 | 1,780 | 1,180 
27....| 3,630 | 2,020 | 3,310 | 3,950 | 5,610 | 4,270 | 3,790 | 1,900 745 9 3,000 | 1,180 

2,850 | 1,640 | 2,850 | 3,000 | 4,930 | 4,110 | 3,630 | 1,900 745| 1,220] 3,310 "982 
29..::| 21501 1.780) 2,700" 3;000::... 4,270 | 3,310 | 1,900 982 | 1,020 | 5,610 | 1,020 
80... 2,250]-2.020 | "2420, 2 700 ....:... 4,930 | 3,160 | 2,020 | 1,260 | 1,060 | 3,470 | 1,180 
3... 2,000... 2.7007 49301... .... 7,3607........ 1,900.00 1,060) 2.490°)..                         
  

Norte.—Daily discharge determined from a rating curve well defined between 830 and 37,000second-feet. 
Open-water rating curve used throughout the year. 

Monthly discharge of New River at Radford, Va., for the year ending Sept. 30, 1914. 

[Drainage area, 2,720 square miles.) 

  

  

  

  

        

» Disch in second-feet. scharge In second-ie Sun-of 

epth in 
Month. inches on [ACCU g Per drainage | racy 

Maximum. | Minimum. | Mean. | square g 
wile. area). 

OelghRr:- hitman 5,270 1,320 2,210 0.812 0.94 | A. 
November... coli... i hein 4,110 1,610 2,180 .801 80] A. 
DeComIber, - ci cease he 4,440 1,480 2,370 .871 1.000 A; 

FLT Ee RRR DS ns Ce 6,300 1,900 3,410 1.25 1.44 | B. 
FOIErY a itis 13, 600 3,000 6,320 2.52 2.42 | B. 
March. i 7,720 3,310 5,000 1.84 2.12 | A. 

Borla 9,230 3,160 5,190 1.01 2.13 | A. 
RASA We 3,950 1,780 2, 540 .934 1.08 | A. 
JaneCec. ori iene sR nan 2,280 745 1, 560 .574 .64 | A. 

TVs rt Sh es 3,630 906 1,650 .607 .70 | A. 
BUA acco ito dius ssn siannaas 5,610 868 1,480 .544 .63 1 A. 
September 2,280 694 1,330 .489 .55 | A. 

4D Re fa PR Ra 13,600 694 2,910 1.07 14.54       
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NEW RIVER AT FAYETTE, W. VA. 

Location.—At highway bridge connecting Fayette and South Fayette, W. Va., 850 

feet above mouth of Wolf Creek. 
Drainage area.—6,800 square miles. 
Records available.—July 29, 1895, to May 22, 1901; August 11, 1902, to December 

31, 1904; July 16, 1908, to September 30, 1914. 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 

hundredths. Limits of use: Half-tenths below and tenths above 0. Elevation 

of the zero of gage, 838.44 feet above sea level. 
Discharge measurements.—Made from upstream side of bridge. 
Channel and control.—Bed composed of rock strewn with large bowlders, which 

cause boils and eddies at high stages. 
Extremes of stage.—Maximum stage recorded during year: 8.6 feet at 5 p. m. 

January 12; minimum, 0.10 foot at 5 p. m. September 30. 
The flood of 1878 reached a height of about 53 feet referred to the gage datum. 

Winter flow.—Discharge relation little if at all affected by ice. 
Accuracy.—Errors entered into many of the gage readings prior to 1908, particularly 

before installation of chain gage on November 20, 1903, the original wire gage 
being frequently many tenths in error. Owing to this cause and to the difficulty 
in making accurate measurements all estimates of discharge heretofore published 

are only fair. 

Estimates of discharge withheld for additional data. 
The following discharge measurement was made by Peterson and Walters: 
November 15, 1913: Gage height, 6.05 feet; discharge, 10,400 second-feet. 

Daily gage height, in feet, of New River at Fayette, W. Va., for the year ending Sept. 
30, 1914. 

[C. J. Henry, observer.] 
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Nore.—Discharge relation probably not materially affected by ice.
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NORTH FORK OF NEW RIVER NEAR CRUMPLER, N. C. 

Location.—Half a mile above confluence of North and South Forks of New River, 
and about 2} miles north of Crumpler, N. C. 

Drainage area.—279 square miles. 
Records available.—August 13, 1908, to September 30, 1914. 

Gage.—Staff gage attached to posts on right bank; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 2, half-tenths from 2 to 3, and 
tenths above 3 feet. 

Discharge measurements.—Made from a boat at a section one-eighth mile below 

gage, or by wading. The boat cable section was formerly at a ford one-fourth 
mile above gage, but was moved July 23, 1911, to a point one-eighth mile below 
gage. 

Channel and control.—Practically permanent. 

Extremes of stage.—Maximum stage recorded during year: 4.6 feet at 5.30 p. m. 
February 20. Minimum stage recorded: 1.10 feet at 5.30 p. m. July 2. 

The flood of April 20, 1901, reached a height of about 16.4 feet referred to datum 
of the present gage. 

Winter flow.—Little if at all affected by ice. 
A ccuracy.—Gage-height record is very reliable. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made by wading, by Peterson and 

Walters: 

December 17, 1913: Gage height, 1.65 feet; discharge, 212 second-feet. 

Daily gage height, in feet, of North Fork of New River near Crumpler, N. C., for the year 
ending Sept. 30, 1914. 

[J.J. Garvey, observer.] 
  

  

  

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

1:69:2.0 11.9413:.0 12.4 5.8 12.1 1.6241 11811.22; 1.38 
1.64 2.3 1.89012.6 {2.4 {3.7 {2.05 1.60 1.20] 1.20) “2:34 
1.63] 1.93 (2.00; 2.4 {2.4 [3.3 [{2.05]1.59]|1.92 1.17 1.30 
1.6211.83 1.9023 [2453.0 (2.0511.50]1.5211.43; 1.20 
1.60}1.80;1.92| 2.25; 2.3 .|2.95( 2.3 |1.60 1.58] 1.34 1.26 

1.60.74 {1.89{3.1 772.25, 2.6 13.1 12.25(1.46 1 1.26 1.22 
1.581.877 11.83 13.6 {2.2512.5 12.7 |] 1.881.388 1.20 1.20 
1.62:2.0 11.83({3.1:12.2 12.5 2.5 1.81 1.38121.) 1.20 
2.25:1.7212.3 (27 1'2.1512.4 12.5 (1.67 1.3311.20 1.40 
1.8811.74 13.2 12.5572,1512.2 12.4 11.82,1.85131.31 1.32 

1.781 2.052.606 12.45:2.5 12.2 /2.25] 1.641.501 1.367 1.30 
1.7411.7812.2 12.3 14.2 '2.1572.2 11.52] 1.4671.30| 1.78 
1.8671.8611.9212.3 13.3 12.72.11 1.60 1.301 1.24 1.46 
1.85113 120 12.1 {2.9 {(2.25(2.1511.56 12.15 | 1.407 1.32 
1.8311.75:2.3 12.2 12.7513.9 2.05] 1.61 ;2.35! 1.40; 1.26 

1.80] 1.6912.0512.2 1 2H75({3:.5 12.0 11.51|2.0 [1.834 { 1.18 
2.4 11.6812.151.8112.9 ; 3.4 1.981 1.4311,71 11.22} 1.26 
2.15 1.6811.84 2.6/3.2 §3.1 1.9711.427:2.0 {1.187 1.74 
2.0 [1.6611.98!3.0°.1{3.8 12.8 11.92,1.57{1.6411.13 "1.52 
1.92(1.62{1.93 | 4.4-;2.8 {3.2 |1.88/1.52|1.481.12 1.55 

1.84 71.60 1 2.2513.8 {12.55(2.9 {1.8511.501.401 21.24 1.42 
1.80{1.60}/2.0513.1 {2.85 2.7 1.821.481.3371] 1.33 1.32 
1.761 1.6211.9612.9 12.4 12.6 [1.80.41 /1.3411.26{ 1.26 
1.7311.63{2:1 13.1 12.4 {2.5 11.797: 1.4011.20( 1.15} 1.22 
1.661.72|2.8 2.8 [2.352.456 1.77|1.38;1.24 (1 1.14 1.28 

1.6412.4 12.4. 12,7 12.4 12.8 {1.7211.427 1.221 1.48} 1.32 
1.64 11.80 | 2.25} 2.55 | 2.5 | 2.4 1.700 1.36] 1.42 12.05} 1.24 
1.6311.98{2.1512.45{2.9 | 2.25] 1.69 1.32; 1.38 | 3.5 1.20 
1.63. 1.3672.1 I...... 2.7 [2.2 |1.68:1.23] 1.48 2.05 1.18 
1.641.983 12.05 ...... 3.9 [2.2 |1.82(1.18]1.38|1.66} 1.18 
amine 14981 BoB Jewvens) $20 Jeenvu of XeB7 Jenne] XeD7 1 1.48 (Looe                           

Nore.—Discharge relation probably affected by ice Jan. 13-17 and Feb, 15-17, 

14725°—wsp 383—16—4
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REED CREEK AT GRAHAMS FORGE, VA. 

Location.—At highway bridge at Grahams Forge, Va. 
Drainage area.—247 square miles. 

Records available.—July 29, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 
hundredths. Limits of use: Hundredths below 3, half-tenths from 3 to 4.5, and 

tenths above 4.5 feet. 
Discharge measurements.—Made from downstream side of bridge. 
Channel and control.—Permanent; bottom solid rock. A determination be level- 

ing, July 20, 1911, and December 13, 1913, indicates that there would be no flow 

past the gage if the river stage were to fall to 0.6 foot, == 0.1 foot, by the gage datum. 
Extremes of stage.——Maximum stage recorded during year: 4.6 feet at 5.25 p.m. 

February 20. Minimum stage recorded: 1.69 feet at 5.30 p. m. June 17. 
Winter flow.—Discharge relation affected by ice for short periods. 
Regulation.—Dam and gristmill just above the station. The storage is small, and 

the miller states that water flows over the dam at all times. The flow is therefore 
littie if at all modified by the operation of the mill. 

Accuracy.—Gage-height record reliable. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made by wading, by Peterson and 
Walters: 

December 13, 1913: Gage height, 2.13 feet; discharge, 99 second-feet. 

Daily gage height, in feet, of Reed Creek at Grahams Forge, Va., for the year ending Sept. 

  

    

30, 1914. 

[J. T. Black, observer.) 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

2.10{2.353|2.4612.94:2.92 3.6 [{2.4412.18(2.06] 2.051 2.16 

2.101 2.56 12.407 2.74 {2.751.3.86 {2.43:12.18 2.121 2.12 9.13 
2.11 2.46 12.38 {2.66 {.2.78 1 3.35 (2.401 2.18 1 2.14 1 2.04 2.12 
2.1412.34 12.44 12.57 1.2.77 13.1 2.4212.19} 2.10] 2.12] -2.14 
2.132.290 2.4412.56 | 2.74 { 2.94 (2.48 ( 2.18 | 2.07 | 1.92 | 2.08 

2.1212.24 12.30 2.88|2.73]2.85.:2.64| 2.18 [2.08{ 2.04 2.12 
2.11 12.29] 2.40 | 3.9 2.731:2.981.2.64 {-2.20.1 2.12 [2.05 | 2.02 
2.0612.83212.4313.45 2.732.762.6211 2.1912.09{2.10¢ 2.14 
2.2612.32.:2.63 13.050 ,2.70}12.7212.5812.302.14 (2.10 2.15 

2.42 12.27 13.45] 2.86 | 2.66 | 2.64 | 2.54 | 2.08 | 2.18 ; 2.08 2.24 

2.22 (2.28 13.1 12.9% (3.1 (2.602.487: 2.081{2.834 1232.1 2.10 
2.1012.24 1 2.8212.66{4.2 (2.5912.4612.16(2.1612.13| 1.91 
2.16 | 2.21 | 2.64 | 2.63 | 3.45 | 2.56 | 2.43 | 2.13 | 2.09 | 2.13 | 2.17 
2.162.202.0641 2.54 13.2 /2.5612.40{ 2.162.361 2.12 2.05 
2.1772.11:2.5412.60 | 3.1 :12.80/2.262.14]1 2.502.001 2.13 

2.18 2087 2.4312.56 13.1 {2.94 [32.34/2.14 12.2112.12( 2.12 
2.201 2.14: 2.50:1:2.56 | 3.1 2.961 2.301.042.4611 1.97, 2.14 
2.3212.1012.47 12.60} 3.1 2.871.2.3412.0612.84 2.12 2.14 
2.24 1 2.08/2.4213.35]|2.95]2.822.2912.10; 2.16 2.00.) 2.16 
2.22:2.12{2.52[4.4 [2.87]}]2.9712.28/2,15{2.16) 2.08 2.14 

2.1812.10{2.79213.8512.8012.9312.2612.16{2.15)1 2.083 2.10 
2.1712.10:2.63 3.45 2.79512.86{2.24 12.14 /2.12. 1.2.16 [ 2:16 
2.161206:2.5013.3512.7912.7512.26/2.16 2.121 2.03 | 2.04 
2.34 21212.5013.26{2.82{2.7012.24 12.101 2.14 ] 1.99 | 2.14 
2.062.151 2.76 { 3.1 2.83(2.6572.2212.11{32.12 1.2.00 2.12 

2.12:2.3212.73:3.05|.2.8212.61 1 2.222.121 2.12 { 2.64 2.10 
2.1012.31 12.61 12.93{2.801:2.60]2.20{2%08 2.04 {2.56 | 2.14 
2.1212.24 | 2.542.951 2.751 2.54] 2.18( 2.10 2.16 | 3.0 2.02 
2.02 2.81.1 2.46 ....-. 2.7212.501 2.17 12.04 2.14 { 2.56 1 2.13 
2.082.302.4565 |...... 3.15 1:2.50:(2.20 1.2.12 | 2.041 2.331 2.10 
sen 2.38 12.70... 8.8 le ZN... 08 2.20.                           
  

Note,—Discharge relation probably affected by ice Feb. 15-17,
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BIG REED ISLAND CREEK NEAR ALLISONIA, VA. 

Location.—About 1,200 feet above a suspension footbridge at J. P. Thomas’s farm, 

1} miles from Allisonia, Va., and half a mile above the mouth of Little Reed 

Island Creek. 
Drainage area.—291 square miles. 

Records available.—July 31, 1908, to September 30, 1914. 

Gage.— Vertical staff fastened to a tree on right bank; read once daily to hundredths; 
after periods of precipitation it is read twice daily. Limits of use: Hundredths 

below 1, half-tenths from 1 to 2, and tenths above 2 feet. 
Discharge measurements.—Made from downstream side of suspension footbridge 

1,200 feet below gage, or by wading under bridge. 

Channel and control.—Channel at measuring section subject to change caused by 

deposits of silt from ore washing. Control probably permanent. A determina- 
tion by leveling, July 19, 1911, indicates that there would be no flow past the 
gage if the river stage were to fall to —0.7 foot 40.2 foot. 

Extremes of stage.—Maximum stage recorded during year: 2.5 feet at 5 p.m. 
January 31. Minimum stage recorded: 0.28 foot at 6 p. m. August 20. 

Winter flow.—Discharge relation sometimes affected by ice. 

Accuracy.—Records of gage height reliable. 

Data insufficient for estimates of discharge. 

Discharge measurements of Big Reed Island Creek mear Allisonia, Va., during the year 
ending Sept. 30, 1914. 

  

  

tis Gage Dis- 
Date. Made by height. | charge. 

Feet. Sec.-ft. 
Dee... 12.1 Polorson and Waller. ci. .cecossvosscnsnmsntcasstuss vassscosnseses sins 0.60 a 252 

121... G0: oc i vn inns smn nas sus snsnss vss ssisns ens ss nnssisyia bene sess ssn nsss .68 b 323         

a Wading measurement about 1,300 feet above gage; small amount of ice at control. 
b Wading measurement about 1,000 feet above gage; creek practically clear of ice.
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Daily gage height, in feet, of Big Reed Island Creek near Allisonia, Va., for the year ending 
Sept. 30, 1914. 

[K. M. Thomas, observer.] 

  

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

ir Ties 0.65 | 0.66 | 0.88 | 0.70 | 1.5 | 0.94 | 1.2 | 0.73 | 0.57 | 0.35 | 0.36 | 0.48 
tsa anid nn pe vs ene we 59| .65]1.25 1.15 45.3.3 +:2.25 73] 8571 71 34 

Sern es cnn sna tad ey draws 58 | .64 91 58] .96] 1.25; .98 72] .53| .45 33 51 
A ede in Fi Nh 56 | .64 80 881.090; 93 92 711 .51] .45 38 44 

de te Tar dasa Ear Yo 54 | .62 79 83] .90] .89 87 98 | .52 45 36 37 

Bo tb dei de riani terra nie 54 ..621::7 791.65] .90 84 | 1.0 .62] .51 37 36 
ot rari Sn aa 53| .63| .78 75] 1.65] .96 82 81] .60| .84 35 36 
Sa sd i ser sedans 66 | .69( .76 %6 1'1.25: 7 4,05 11.3 79] .63| .49 33 70 
i fe tee FR sees 68 | 2.0 .74 $S11.05...80 11.1 76 | .60 47 32 67 

1.2 7211.0 991.81 94 75 | .64 59 65 47 

86 | .74 98) 9711.05] .83 701 07.1 46 82 44 
Si] 77 $2 02,13 .84 69] .95] .38 80 54 
8 .72 7S: 97111 .83 72.1:.80:) 37 52 46 
76 | .68 9711.45] 1.0 .87 70 54 | 1.35 47 42 
73] .65 9041.5 12.0:11.08 66 501 .76 40 40 

72] .65 8811.05] 1.05] 1.2 66 | .46 87 | .38 36 
92 | .64 ol 1.1.12:11.057{1.0 651 .45}] .76] .35 37 
771 .64 8011.15] 1.45) .93 44] 64] .34 42 
741 .61 7611.25] 1.1 .88 63 | .48| .50 31 42 
701 .63+1.0 1.831.055 1.5 62 .49 | .44 28 40 

68 .63]1.25] 1.4 9711.1 .60 | .49 40 | .30 42 
67 }..023.0 11.2 L981 .97| .60| .44 37] .62 37 
67 | .63 90 | 1.2 91 .91{ 58} #1] .37¢ .35 38 
64 | .74 02 1 1.051. 01 | 8/1 581 «371 +357 .3% 48 
63 .74]1.6 .98 90 | .8 | .57| .34 34 39 38 

OB cee vee bana 92 61 ]1.05}1.15 9% | .88 | .82 56 37 3711.0 36 
cn ie es ie 80 56 76 94 B71 78 55 51 60 99 33 

OS sina erie sana 80 62 7 87 04-1172 02.0 77 54 62 44 | 1.2 32 
Br ie ven an 73 63 74 841.i.... «290 77 57 44 40 86 32 
BO AL, 69 64 73 BY fe. 1.0 .76 78 37] .33 58 31 
i rae idee 65 Vees-.. 69 | 2.5 {...... 206: sa 60:1... «33 Slil...len                           

Note.—Discharge relation probably affected by ice Jan. 14-16, Feb. 14-18, and Mar. 2-3. 

LITTLE RIVER NEAR COPPER VALLEY, VA. 

Location.—At highway bridge, 600 feet above the mouth of Indian Creek, half a mile 

north of Copper Valley, Va., and about 5 miles south of Childress. 
Drainage area.—195 square miles. 

Records available.—July 25, 1908, to September 30, 1914. 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 4, half-tenths from 4 to 5, and 

tenths above 5 feet. 
Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Probably permanent. Determinations by leveling, July 18, 
1911, and September 21, 1912, indicate that there would be no flow past the gage 

if the river stage were to fall to 1.8 feet = 0.2 foot. 
Extremes of stage.—Maximum stage recorded during year: 6.4 feet at 5.40 p. m. 

January 31. Minimum stage recorded: 3.05 feet at 6.20 p. m. July 25. 
Winter flow.—Discharge relation affected by ice for short periods. 

Accuracy.—Gage-height records reliable. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by Peterson and Walters: 

December 10, 1913: Gage height, 3.31 feet; discharge, 138 second-feet,
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Daily gage height, in feet, of Little River near Copper Valley, Va., for the year ending 
Sept. 30, 1914. 

  

  

[A. W. De Hart, observer.} 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. |June. | July. | Aug. | Sept. 

3.41/38.70 | 3.48 4.6 [3.78] 4.1 |3.65]/3.39|3.15| 3.18] 3.25 
3.38: 4.2513.46| 4.05: 3.60! 4.1 | 3.6113.3673.56{3.11; 3.20 
3.3813.76 | 3.3813.90 3.75 | 3.98 | 3.59 | 3.32 (3.32 | 3.40 | 3.20 
3.36 13.62)3.49 | 3.8¢ 1 4.15 3.85; 3.50 | 3.30 ; 3.25 | 3.38 i 3.20 
3.33,3.56{3.72| 3.823.838 3.%1|3.71 { 3.31] 3.28 3.22 | 3.15 

3.36{3.50{3.70 | 4.351 3.761 3.80} 3.76 | 3.36 { 3.28 | 3.20 { 3.15 
3.3413.62{3.7814.85: 3.74 1 3.75 3.71 13.391 3.221 3.15] 3.15 
3.461 3.68 ,3.82:4.2513.70 3.85.,3.71:13.36) _.41 3.18] 3.12 
5.0 | 3.48 | 3.94 3.98 | 3.66 | 3.84 | 3.64 | 3.34 | 3.31 | 3.11 3.18 
4.1 3.45) 4.4513.88 |3.59|3.79 | 3.61 | 3.58 | 3.31 | 3.14 | 3.24 

3.7513.58| 4.1 |3.91|3.98|3.75]|3.60}3.32|3.40|3.18| 3.20 
3.5813.50|3.803.84 4.6 |3.71|3.58|3.38(3.22|3.28] 3.25 
3.6813.5413.803.62{4.2 {3.70} 3.55}! 3.40: 3.15] 3.20 3.29 
3.60 | 3.54 | 3.81 | 3.41 | 4.05 | 3.71 | 3.52 | 3.30 | 4.35 | 3.45 | 3.25 
3.62:3.4113.84)4.35| 4.1 {4.3 13.50|3.25;3.9513.25 3.24 

3.55 | 3.40 | 3.85 | 4.1 4.1 {4.8 .13.4513.24/3.7813.20, 3.21 
3.7213.38 3.81 4.0 | 4.0 |3.96;3.45]|3.20|3.60| 3.19 3.20 
3.62 | 3.40 | 3.84 | 4.05 | 4.4 | 3.88 (3.48 13.20 | 3.48 | 3.14 | 3.38 
3.5513.34 13.761 4,651 4.2 13.81.41 3.461 3.21 { 3.32 | 3.10 | 3.42 
3.50 3.34] 3.88|5.4 | 4.15] 4.05(3.46] 3.26 3.21 |3.12| 3.32 

3.46 | 3.35 | 4.4 4.7 13.95|4.0 |3.45]3.25|3.18 3.19 | 3.24 
3.44 | 3.351 3.92 4.35 3.98{3.8|3.42!13.24 13.15; 3.16] 3.20 
3.4513.38,3.68]4.2 13.95|3.79]3.42}3.20{3.12 3.18] 3.19 
3.414 3.6013.7214.05({3.9273.75:3.41 :3.20{3.10{ 3.16; 3.14 

3.40 | 3.50 | 4.451 4.0 {3.86 (3.74 3.40} 3.16 3.06 | 3.30, 3.15 

3.381 4.15/40 (3.98,3.803.7113.39|3.15|3.10{3.76; 3.14 
3.421 3.64 3.8213.90{3.80 {3.70 ; 3.3831 3.14 | 3.28 | 3.80} 3.18 
3.40 1 3.58 { 3.74 | 3.80} 3.81 | 3.69] 3.35|3.30 | 3.30 | 5.0 3.11 
3.41 13.45 3.687... 3.81;3.663.3613.2213.19| 4.6 3.11 
3.41 13.50 | 3.68....-x 3.8843.65¢3.35/3.151 3.151 3.52 3.10 

asbinan 3.401 8.1 tue 3i 08 ie} 3:88 [uve ivel 30111 8.32 {aucune                           
  

Note.—Discharge relation probably affected by ice about Jan. 13-19, and Feb. 11-18. 

WALKER CREEK AT STAFFORDSVILLE, VA. 

Location.—At highway bridge at Staffordsville, Va., 500 feet below mouth of Whit- 

ley Creek. 
Drainage area.—277 miles. 

Records available.—July 24, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 
hundredths. Limits of use: Hundredths below 4, half-tenths from 4 to 5, and 
tenths above 5 feet. 

Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Practically permanent. 

Extremes of stage.—Maximum stage recorded during year: 7.3 feet at 7.25 a. m. 
February 20. Minimum stage recorded: 2.64 feet at 7 p. m. August 5. 

Winter flow.—Discharge relation probably not affected by ice. 

Regulation.—A dam and power plant 300 feet above the station may affect the flow 

at low water. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by Peterson and Walters: 

December 9, 1913: Gage height, 3.46 feet; discharge, 165 second-feet.
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Daily gage height, in feet, of Walker Creek at Staffordsville, Va., for the year ending 
Sept. 30, 1914. 

[J. F. Durham, observer.]} 

  

  

                        

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept. 

No ol ei SE Sad 2.9613.063.30 3.7257 4.55:6.4 :13.67]13.00| 2.771270} 3.02 
Sd Ho aia 2.93/3.02/4.1 |3.66;4.9 4.3 $16.2 3.62] 3.042.851 2.687 2.91 
Dancin anes ves niga pean 2.97 | 3.0013.95)| 3.584.555, 4.3 {5.6 {3.592.98]|2.23] 2.66] 2.88 
a a 29412.99|1368|350(4.35{425(5.1 [360]|2.94]|2.79]|2.68]| 2.82 
Star iat ine a raat 2.87 12.96 | 3.58 | 3.86 | 4.3 | 4.25 | 4.8 | 3.66 | 2.95 | 2.84 | 2.67 | 2.80 

Bei aseo fannie, 2.85/2.9113.5538.77 14.65 4.3 14.55] 3.70| 3.00 | 2.80 | 2.66 | 2.79 
oe wnt mind i ie BA ea aE a 2.86 (2.91 ;3.50{3.766.6- | 4.25 1 4.4 1 3.663.00/2.80;2.67] 2.78 
Ee 2.813.023.8811 3.7315.9 14,2 {44 |3.6013.0212.76| 2.75 2.82 
Ou SE 2.90 4.4 13.471 4.25/5.1 14.1 4.3 |3.6043.007 2.881) 2.751 2.73 

30... i 2.88 (3.8 13.42 6.0 | 4.75 13.90] 4.15] 3.54 | 3.00 | 2.82 | 2.81 | 2.78 

In serine 2,91 3.651 3.42 1 5.2 {4.6 54 14.1 13.48: 2.00 12.75 12.75 2-80 
NS onan ie ha 2.82 13.43 13.36| 4.75 | 4.35] 6.5 4.05] 3.44 12.94 | 2.85 2.82 | 2.84 
Br nc iE ou 2.8013.3813.30 4.0 14.15}5.6 |3.96 3.40 2.95({2.86( 2.8: 2.91 
Be ret. SS sas, 2.828.3413.24 1 3.99.4.0 {5.2 13.9|3.38:3.02]13.15| 2.85 ( 2.88 
AD a TE El 2:82 '3.40 1 3.22 1'4.% {4.1 152 14.83 18.33 12.04{3.3212.83%1 2.82 

10... cr. ve 2.76. 1 3.44 {3.20140 13.96; 5.4. 15.3 13.32 {2.88{3%.15{2.761 2.82 
ie set Ta Th 2.853.471 3.21 14.2 (3.72757 150 113.302.813.001 2.72| 2.78 
I TR in ce TRG 2.8313.70{3.18314.13 {4.05:5.7 |46513.24 {2.841294 12.751 2.78 
8. 2.91{3.62§3.1413.93{5.4 152 {4.45 3.2212.8{2.03 12.711 2.82 
oy. ceri iii nes Seas 3.453.401 3.16 | 4.151 7.2 14.9 14.8573.221 2.84 1 2.85 (2.72) 2.30 

in. ca aE i re ead 3.4513.4013.11135.8 [6.1 4.45750 73.20/2.9112.3012.72}, 2.76 
BD ree ce Be A 3.22138.3038.10¢15.2 {5.5 (4.4514.7513.18:2.96;2.76 2.72 2.78 
BS hE ND 3.083.231 3.11 | 4.6 5.45 | 4.5 4.5 3.17 12.94 12.73 1.2.75 2.78 

a ian its vin 3.153.203.1411 4.4 5.2 4.5 4.3513.16 | 2.85 | 2.74 | 2.72 2.80 
Oe via STs Sada vi oll 3.623.14:3.23 5.4 4.79514.5 14.25(3.11/2.93({2.73|2.95] 2.82 

rt te in es eas 3.60 3.12! 3.74 14.95 1 4.65 | 4.50 | 4.15 | 3.101 2.90 | 2.72 | 3.05 2.80 
tea Ndr a i es 3-4613.1213.7214.65| 4.551 4.6 3.99 13.101 2.75 1 2.71 1 3.38 2.82 

aS vee ee i ed 3.34 13.14 (3.64 | 4.3 [4.55]4.5 [3.93/3.10} 2.80] 2.70 3.88] 2.80 
0 i. Peel abe ead 32513.101 3.621415 ....~ 4.4 13.84:3.05612.7512.71 13.66 2.79 
80... cre i Ra 3: 1143.10 3.60] 4.00 |<... 4.7 13.73.0412.7412.75/3.36} 2.30 
Blais ie ees 3.08. 00. B04 4.5 oes eS a 3.02... %-. 2.72.1: 3.13 ieeere 

  

WOLF CREEK NEAR NARROWS, VA. 

Location.—At highway bridge 3 miles above Narrows, Va., 1,500 feet below the New 
River, Holston & Western Railroad bridge, and 2} miles above mouth of Mill 

Creek. 
Drainage area.—223 square miles. 

Records available.—July 22, 1908, to September 30, 1914. : 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 

hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 4.5, 

and tenths above 4.5 feet. 
Discharge measurements.—Made from downstream side of bridge. 
Channel and control.—Practically permanent. A determination by leveling July 

15, 1911, indicates that there would be no flow past the gage if the river stage were 

to fall to 1.1 feet 4-0.2 foot. 

Extremes of stage.—Maximum stage recorded during year: 6.7 feet at 6.50 a. m. 
February 20. Minimum stage recorded: 2.18 feet at 6 p. m. August 21 and 22. 

A stage of approximately 15.5 feet, referred to the gage datum, has been 
reached at this station; date unknown. 

Winter flow.—Discharge relation not affected by ice except for short periods during 

extremely cold weather. 

Accuracy.—Gage-height records reliable. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by Peterson and Walters: 
December 8, 1913: Gage height, 3.10 feet; discharge, 159 second-feet.
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Daly gage height, in feet, of Wolf Creek, near Narrows, Va., for the year ending Sept. 30, 
1914. 

[J. A. Hale, observer.] 

  

  
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. Sept. 

ec caatiin L 2.51] 2.68) 2.7313.24:4.251 3.9 {6.0 [3.26] 2.571 2.36] 2.34 | 2.62 
De icu acorns denn adda inn 2.50 {2.6213.8 13.22:83.9 8.9 {59 3.192.541 2.402.353 2.56 
Diesen tains ean insu wna 2.50] 2.58) 3.483.951 3.8 13.7 152 13.15]2.48! 2.40} 2.34 | 2.47 
eevee sean tina insn 2.471 2.56) 3.343 3-7 {8.7 {3.7 14.6 13.12{2.47: 2.40: 2.32) 2.40 
Bet cin kris nti na 2.451 2.581:8.2013.201.3.65{3.7 14.3 {3.171 2.50) 2.30 2.34: 2.38 

eres iiinhaia ida inee 2.461 2.501 3.121 3.19: 3.7 {3.8 4.0513.201 2.53; 2.39,2.34] 2.37 
ine nici tie 's oo Bras ss Sats 246) 258/53.08{3.16: 503.7 13.8 3.181 2.581 2.38 2.34 2.34 
Sen ii ar 2.441260] 3.103.161 4.8 | 3.65!3.85,3.12} 2.571 2.341 2.33 2.32 
2 A ES 2.48 13.23 ;38.02| 3.7 14.35/8.6 (‘3.8 13.141 2.50: 2.342.421 2.32 

10... 2.461 3.411 2.921 5.2 14.1 8.46138.7 |3.153]2.5212.36;2.42] 2.31 

Ye... ee 2.46. 3.13 13.02 4.5 {3.95} 4.7 1'S.6 | 3.08|2.47]| 2.46} 2.461 2.34 
ii ise se ea 2.44] 3.00] 2.90 | 4.057 3.7 | 5.6 | 3.55]| 3.04 {2.46 | 2.46] 2.48 | 2.45 
See te 2.4113.00)2.92({ 3.6 {3.6 50 13.5 13.0212.60]2.4212.42 2.48 
Hs. eerie. Cad 2.411 3.26 { 2.88] 3.5 3.40 | 4.6 3.411 3.002.741 3.12] 2.30 2.42 
35. ania 2.40 | 3.36 | 2.861 3.4871 3.49] 4.5 | 3.6 1 2.98{2.56] 3.121 2.321 2.35 

0a. See ie 2.40] 3.311 2.86] 3.40 3.42 4.8 | 4.4 | 2.041 2.49 | 2.68 2.30 | 2.31 
ites lees ideas 2.3813.9 {2.80]13.8773.81153 14.456, 2.88 192.48 . 2.621 2.29 - 2.29 

BS remit ids hs bh ain dn 2.40: 3.85; 2.783] 3.31! 3.6 | 5.4 4.2 12.85,2.441 2.64; 2.26 | 2.27 
00 ens 2.441 3.5 | 2.7613.25{4.9 | 5.1 4.0 [2.841 2.44] 2.602.241 2.26 
0 cnnsr nici iin ede wi 12.713.82) 2.73{ 3.20 :'6.5 {4.3514.8 12.83] 2.45/2.58(2.21| 2.24 

BY ee a es 2.9013.1872.7114.2515.4 {4.0 14.4 12.8112.7072.481 2.181 2.26 
Basset nns ernie 2.76 13.071 2.701 4.05;4.8 {3.9514.2 |2.79:2.67 | 2.41 2.19] 2.24 

AR aes ie en x in We a 2.6813.02:2.7113.7514.3 {3.75 4.05! 2.751 2.54 2.38 | 2.23; 2.24 
Desh 2.6812.9712.70:3.6 4.7 [3.8 [3.9 V2.71 2.481 2.842.221 2.28 
BD chante iics. Pines an 3.261 2.921 2.72 5.1 4.4 13.9 13.7512682.4%12.32| 2.317 2.35 

Donic ri hasan 3.021284 .309]1 4.6 {4.1574.05{8.7 72.65)2.47 2.381 2.65}-2.38 
tes re ie Peaaes 3.04] 2.78] 3.16 | 4.2 | 4.05 | 4.3 | 3.6 | 2.64 | 2.44 | 2.42 | 2.86 | 2.40 

el sie tare si 2.9712.74|3.05/ 3.9 [3.95] 4.15 3.48} 2.60 { 2.41 | 2.46 | 3.8 2.32 
Drees tet silat 2.002.701 3.121 3.8 '}..:--. 4.05 | 3.382.591] 2.40 | 2.44 | 3.38 | 2.29 
Bec. iii Sat. ed 2.31. 12.6013.2373.6 1...... 4.9 13.33/2.60(2.38]2.39(2.92; 2.28 
Beil ei avis as 2.75 luuicunw 3.161 3.9 1...... 5.8 ies: 2.60: .-... 2.351273 ...---                           
Nore.—Discharge relation probably not materially affected by ice. 

BLUESTONE RIVER AT LILLY, W. VA. 

Location.—At Lilly, W. Va., 2,000 feet below mouth of Little Bluestone River. 
Drainage area.—454 square miles. 

Records available.—August 22, 1908, to January 13, 1912; July 21 to November 7, 
1912; January 15 to September 30, 1914. : 

Gage.—Vertical staff gage in two sections; read daily, morning and evening, to 
hundredths. Limits of use: Hundredths below 2, half-tenths from 2 to 3.5, and 
tenths above 3.5 feet. 

Discharge measurements.—Made from a boat 150 feet above gage, or by wading. 

Channel and control.—Practically permanent. Levels taken August 24, 1910, and 
November 13, 1913, indicate that there would be no flow past the gage if the river 

stage were to fall to 0.0 =+-0.2 foot. 
Extremes of stage.—Maximum stage recorded during year: 7.0 feet at 8 a. m. Feb- 

ruary 20. Minimum stage recorded: 0.65 foot at 5 p. m. August 24. 
Winter flow.—During parts of December, January, and February the discharge 

relation may be affected by ice. 

Accuracy.—Gage-height record reliable. 

“Data insufficient for estimates of discharge. 
The following discharge measurement was made by wading, by Peterson and 

Walters: 
November 13, 1913: Gage height, 2.09 feet; discharge, 323 second-feet.
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Daily gage height, in feet, of Bluestone River at Lilly, W. Va., for the year ending Sept. 

  

  

30, 1914. 

[W. H. Lilly, observer.} 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

A sl 0.91 1.20 | 2.6 2.35¢ 2.6 2.8 4.4 1.881 1.307 .1.00] 0.99 2.1 
nadie «56 %:3.231:2,95 | 2.2 2.6 2.6 4.0 2.82} 1.31 .90 90} 2.2 
Beda tren .93 1.22, 2.8 2.45) 2.5 2.5 3.6 1.80 | 1.29 94 .80( 2.2 
ee Bisa 1.03 1.21 2.45 2.15 .2.4 2.4 3.45 1.79 1.1.25 .92 30 5-115 
Beant sans 1.21 1.19 2.051 2.4 2.3 2.4 3.4 1.79.1 .3.30'y . 1.02 .90 | 1.12 

vss svi sain ee 1.2) 1.11 1.90 { 2.4 2.65 | 2.4 3.4 1.88 | 1.44 3.02 1.201 1.30 
Eo a tan 1.15 Lo 1.92 2.4 3:7 2.6 2.85 1.88 | 1.39 921 1.2 1.10 
Rc sada 1.03 1.05 1.30 2.8 3.6 2.95 2.9 2.1 1.36 9011.24 1.08 

a rr ea 1.01 1.93 1.75%: 8.451 3.3 2.9 3.6 2.0 1.32 96 1.20% 1.08 
30. ne, es 01 2.45 L701 8.5 2.9 2.9 3.1 1.94 1.261 3.00.7 1.10 {-'1.12 

Bl aes tees JO 2.15 170 4.4 2.05 1: 2.% 3.05 951-116 20-1120 L1H 
3D eat ne, Bl 2] 1.70 3.3 2.7 2.55 2.85.7 1.8321 1.10 .85 1.09 1.10 
$3 ann ato «36 1{ 2.1 1.60) 3.0 2.35 4.0 2.5 1.30 1.03 .801 1.10] 1.08 
Md. a L914 2.2 1.61 2.9 2.2 3.3 2.55 1.921 1.60 «30:1 1.00 11.10 
35. aie +30 |:2.35 1.61 2.85 2.2 3.7 2.85 | 1.62 .99 581 1.12 .95 

36. . anaes 90 | 2.4 1.58 1 2.95 2.251 4.0 3.0 1.56 96 | 1.24 1.09 .85 
es 93 1.2.5 1.52 "2.4 2654:4.7 4.1 1.50 94 1.88 | 1.06 .90 
AS. as 96] 2.2 1.54 2.85.0.2.8 5.1 3.8 1.50 S97 1.71 1.01 .82 
19: ens 96 109.15 1 1,48 v= 2.1 5.0 5.2 3.2 1.48 .96 | 1.48 .96 79 
seas 1.12.::2.0 1.46. 2.25: 6.5 4.0 2.95 | 1.47 921 1.10 . 88 74 

i ie 13 1.96 1.45; 3.6 5.4 3.3 2.8 1.42 96 +97 82 76 
Divas ah 1.191 :1.00 71.44 1:3.15¢ 4.) 3.8 2.65 1.39 99 . 88 +35 80 

series neva se 1.13 1.80 1.49 2.55. .3.9 3.6 2.85 1.36 92 .82 .70 85 
are sea 1.11 1.79 1.407 2.8 4.1 3:2 2.8 1.35 95 88 .68 90 

OD that ai nasa 1.120.179: 1.36 | 4.8 3.8 3.3 2.6 1.30 1.06 .91 .70 86 

OD ee aii a Sa L310 -:1.95 1.821 4.7 3.5 3.2 2.5 1.20 | 1.09 . 88 .90 81 
IR OR 1.19 1.781 .1L98 + 3.5 3.2 3.251 2.3 1.280 1.02% 1.02% 1.34 82 

OB cnr tes nan 1.89 1.73 |.2.15 2.9 3.05.1" 3.3 2.3 1.30 9 | 1.21 2.05 81 
20. a 1.63 1.78 i221 d3t.....0 3.2 2.2 1.28 90 1.00] 23 .81 
30: insane 1.49 1.88. .2.1 205 1.20.0 4.3 2.0 1.32 96.1 1.02 2.3 .83 
Bl. inane 1.46 cui 2.1 0S laa 5. Hen iains | FL 36 ENN 1.027 2.8 esses.                         
  

NorEe.—Discharge relation probably affected by ice Feb. 17-18. 

GREENBRIER RIVER NEAR MARLINTON, W. VA. 

Location.—At Chesapeake & Ohio Railway bridge on the switch that runs to Camp- 

bell’s lumber mill, 1} miles above Marlinton, W. Va., and immediately below 

the mouth of Stoney Creek. 
Drainage area.—408 square miles. 
Records available.—July 9, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 4.5, half-tenths from 4.5 to 
5.5, and tenths above 5.5 feet. 

Discharge measurements.—Made from downstream side of bridge. : 
Channel and control.—Probably not permanent. Bed at measuring section com- 

posed of coarse gravel. A determination by leveling, September 6, 1912, in- 

dicated that there would be no flow past the gage if the river stage were to fall 

to 2.7 feet 2=0.1 foot. On November 11, 1913, this stage was found to be 2.2 feet 
+0.2 foot. 

Extremes of stage.—Maximum stage recorded during year: 8.8 feet at 5 p. m. 
November 16, 1913, and 6 p. m. April 26, 1914, Minimum stage recorded: 3.05 
feet September 25 to 30. 

Winter flow.—Discharge relation may be affected by ice for short periods durin 

December, January, and February. : 

Data insufficient for estimates of discharge.
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GREENBRIER RIVER AT ALDERSON, W. VA. 

Location.—At highway bridge at Alderson, W. Va., half a mile above the mouth of 
Muddy Creek. 

Drainage area.—1,340 square miles. 
Records available.—August 1, 1895, to July 15, 1906; May 10, 1907, to September 30, 

1914. 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 

hundredths. 

Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Permanent, or nearly so; channel wide and shallow. 

Extremes of discharge.—Maximum stage recorded during year: 7.6 feet at 6 p. m. 
February 20; discharge, 15,000 second-feet. Minimum stage recorded: 1.55 feet 
at 6 p. m. September 19; discharge, 86 second-feet. 

No record of floods previous to establishment of station. Maximum stage since 
establishment of station, 19.4 feet at 6 p. m. March 27, 1913. 

Winter flow.—Discharge relation little if at all affected by ice. 

No discharge measurements were made at this station during the year ending Sep- 
tember 30, 1914. 

Daily discharge, in second-feet, of Greenbrier River at Alderson, W. Va., for the year ending 
Sept. 30, 1914. 

  

  

Day.| Oct Nov Dec Jan Feb Mar Apr May June. | July. | Aug. |Sept. 

i... 183 828 | 2,620 1,820 | 12,300 | 2,860 [ 4,880 | 2,380 287 280 260 512 
os 164 696 | 6,520 | 1,620 | 6,800 | 2,500 | 5,690 | 2,040 294 246 200 | 405 

Bein 178 598 | 5,150 | 1,620 | 4,100 | 1,920 | 8,520 | 1,720 274 234 200 | 315 
3... 169 533 | 3,480 1,440 | 3,220 | 1,720 | 6,240 | 1,500 246 223 188 287 
Beco 211 481 2, 500 1,370 | 2,620 | 2,140 | 4,360 1,480 301 188 164 246 

Bima 194 434 | 2,040 ( 1,300 | 2,620 | 2,140 | 3,350 | 2,040 287 183 140 223 
Ce 287 380 | 2,040 ( 1,230 [ 6,800 1,620 | 2,740 | 3,220 260 164 159 200 
8. 246 415] 3,850! 1,230 | 8,520! 1,720] 2,380 | 2,860 246 188 260 211 
9... 23 884 | 3,480 | 1,920 5,420 | 1,680 | 6,520 | 2,620 280 234 194 | 188 

10....] 217 3,980] 2,620] 4,100 | 3,850 | 1,480 | 5,690 | 2,140 287 246 260 | 169 

11 331 | 3,350 | 2,260 | 4,100 | 3,100 | 2,380 | 3,850 | 1,820 240 223 246 | 217 
12 671 | 2,380 | 1,820 | 3,480 | 2,380 | 1,920 | 3,100 | 1,560 217 178 331| 35 
13 576 | 2,140 1,480 | 2, 1,920 | 3,480 | 2,500 | 1,370 200 200 380 | 471 
14 490 | 3,480 | 1,230 | 2,380 | 1,240 | 2,860 | 1,920 | 1,210 183 | 1,000 347 | 452 
15....] 396| 9,700 | 1,160 | 2,140 | 1,190 | 3,350 | 2,140 | 1,080 194 720 315 | 380 

15.. 364 | 11,900 | 1,030 | 1,820 | 1,230 | 6,240 | 6,800 971 169 544 331 | 260 
VE 323 | 14, 300 942 1,480 1,130 | 11,300 | 7,080 842 164 533 301 200 
18 308 | 8,230 842 1,300 1,190 | 13,300 | 5,150 774 188 610 240 150 

1,300 | 3,100 | 9,100 | 3,980 720 169 443 211 95 
1,240 | 14,000 | 5,960 | 4,880 622 169 347 194 | 101 

5,600 | 8,810 | 4,100 | 7,360 587 159 301 159 101 
9,700 | 5,420 | 3,480 | 5,420 544 164 301 150 | 101 
5,150 | 5,420 | 3,220 | 4,100 512 140 260 140 105 
3,850 | 4,880 | 3,220 | 3,220 490 140 211 124 101 
9,100 | 3,600 | 3,350 | 2,620 452 159 183 132 101 

8,230 | 3,100 | 5,690 | 2,740 424 183 183 164 120 
5,420 | 2,980 | 10,900 | 12,600 405 234 211 2714 | 124 
3,980 | 2,80 | 9,400 | 6,240 364 659 178 396 109 
3.350... 9,100 | 4,360 364 415 169 | 1,130 113 
BEARD... ..: : 3,100 323 315 211 109 
1,400 10... 5,420 ja.00. cs 3080. 253 659 |...       

  

                  
  

NoTe.—Daily discharge determined from a rating curve well defined between 46 and 8,230 second-feet. 
Open-water rating curve used throughout year. :
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Monthly discharge of Greenbrier River at Alderson, W. Va., for the year ending Sept. 

  

  

  

  

30, 1914. 

(Drainage area, 1,340 square miles.] 

Discharge in second-feet. Jomo p 

epth in - 
Month. Per inches on Aven 

: Sis drainage y- 
Maximum. | Minimum. | Mean. square ar 

mile. ea). 

OOOO. aes sss nasi ah a sane 7,080 164 1,200 0.896 1.03 | A. 
NOVember. . .-....... nea 14,300 380 2,930 2.19 2.44 | A. 
DOCH ea sessment iat Pavers 6,520 696 2,270 1.69 1.95 | B. 

JMU. or. oaiiisiiin anni vinvninn 9,700 1,230 3,280 2.45 2.82 | B. 
OtHATY. . oh aeiassn assassin ins 14,000 1,130 4,420 3.30 3.44 | B. 
Marcela... oni aaa as 13,300 1,480 4,670 3.49 4.02 | B. 

April. a sae, 12,600 1,920 4,780 3.57 3.98 | A. 
BY nosis sansa sds ens dea vane sais 3,220 308 1,220 .910 1.05 | A. 

FUR. vse oios seins atariientsnsa = 659 140 241 .180 «201 A. 

Fly. os sae 1,000 164 305 .228 26 | B. 
cen ES a IE Ve 1,130 124 287 .214 251 B. 
BOPlOIIIOr, . es cnt ss vrata or nnn 512 95 217 .162 .18 | B. 

PRO VEAL. a. o.iunsnisnnnssbanasiosss 14,300 95 2,130 1.59 21.62             
  

Days of deficiency in discharge of Greenbrier River at Alderson, W. Va., for the years ending 
Sept. 30, 1895-1914. 

  

Days of deficient discharge. 

  

  

                  

Discharge 
in second- 

feet. | a1805 |1805-06|1806-07 1807-08] 1808-90| 1399 | 1%90- | 1901.2 | 1002-3 | 1903-4 

0... 0 0 0 0 ol....4 0 0 0 
70 0 10 3 2 1 gies 1 4 1 

6 30 15 13 8 22 0 28 5 27 
110 8 34 18 20 23 36 6 37 9| 42 
130 16 36 26 32 36 76 10 46 23| 73 

160 22 56 28 38 45 95 17 59 53 | 109 
200 29 74 32 53 | 125 20 93 82 | 153 
250 35 97 36 74 9% | 133 25| 100 93 | 169 
300 a7] 108 43 gi| 13] 101 a1] 130) 108] 172 
370 58 122 61 97| 108) 160 54] 150] 121] 181 

450 60| 130 eo| 12] 114] 180 68| 163] 136] 197 
550 60| 147 79] 133] 17] 208 g1| 185| 148] 218 
700 60| 176] 17| 1s6| 124| 234] 1209] 217] 162] 225 
850 60| 199| 149| 170] 141| 243| 137| 238| 172] 236 

1,000 61| 22| 175 186| 150| 262] 171| 252] 180) 244 

o12| 178| 213| 197] 258] 203| 257 

  
  

    
  

a Aug. 1 to Sept. 30, 1895.
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Days of deficiency in discharge of Greenbrier River at Alderson, W. Va., for the years ending 
Sept. 30, 1895-1914—Continued. 

  

Days of deficient discharge. 

  

  

Discharge 
in second- 

feet. 1904-5 (2 1905-6 1906-7 | 1907-8 | 1908-9 | 1909-10 | 1910-11 |c1911-12} 1912-13 | 1913-14 

46 0 Emenee Sonera LA Scand Spigot Mri 0.3. eens) Senin mbins 
70 23 eis sien ieee senna 0 0 YG ti en etney 

46 Yi. oe 0 0 2 2 6 | eames say 0 
110 73 0 ass 4 3 6 13 13 0 9 
130 79 A Po 8 7 7 17 19 5 13 

160 88 16 0 15 37 10 32 31 20 24 
200 95 25 1 22 81 26 61 45 44 54 
250 98 26 2 25 89 44 88 55 65 
300 109 37 4 36 112 61 9R 59 78 103 
370 129 45 11 49 121 79 132 66 102 124 

450 143 56 20 69 133 106 167 79 119 136 
550 160 63 30 84 140 124 186 94 139 148 
700 174 81 47 99 152 140 202 121 164 159 
850 201 60 111 167 159 212 149 179 173 

20, 362 271 143 850 | cia... 364 362 365 363 deeesnmas 
25,000 363 273 143 B62 tees one 364 364 365 2063 x... 

, 000 Sot. i 143 364 0 a... 364 364 365 203 l.avei. 
40, 000 S065 [:.. tun 143 304 auc: 365 365 366 B64. fina 
0,000 acensrsisinsdnnnns 144 B68 ra oe HE se 305 1... 
02 B00 [evita n she waticnis on fo cid ela wl ok le sole ln slots min Aga dix Yi are we Ef Hs Ap k wae Em Re ee                           

a Oct. 1, 1905, to June 30, 1906. 
b May 10 to Sept. 30, 1907. 
¢ Below 1,200 second-feet, the table, for the year ending Soot. 30, 1912, is partly dependent upon esti- 

mates of daily flow for the period Jan. 8-18, 1912, when the discharge relation was affected by ice. 

GAULEY RIVER AT ALLINGDALE, W. VA. 

Location.—At Baltimore & Ohio Railread bridge one-fourth mile south of depot at 

Allingdale, W. Va., and immediately below mouth of Rock Creek. 
Drainage area.—248 square miles. 

Records available.—July 3, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge read once daily to hundredths. Limits 

of use: Hundredths below 5, half-tenths from 5 to 7, and tenths above 7 feet. 
Discharge measurements.—Made from upstream side of bridge or from wooden 

bridge near depot. The bottom of the stream is rough and irregular, but with 
extreme care accurate measurements can be made. Measuring section at railroad 
bridge is poor and measurements are made at the wooden bridge near the railroad 

depot whenever possible. 
Channel and control.—Probably permanent. 
Extremes of stage..—Maximum stage recorded during year: 12.1 feet at 5.30 p. m. 

November 16, 1913. Minimum stage recorded: 3.93 feet at 7.20 a. m. June 21, 

1914. 
Winter flow.—Ice may affect the discharge relation for short periods during December, 

January, and February.
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Data insufficient for estimates of discharge. 
The following discharge measurement was made by Peterson and Walters: 

December 1, 1913: Gage height, 5.97 feet; discharge, 701 second-feet. 

Daily gage height, in feet, of Gauley River at Allingdale, W. Va., for the year ending 
Sept. 30, 1914. 

[Harry Jones, observer.] 

  

  
Day Oct. |Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

Vmod iniie enn 4871545159 {5.6 {75 (55 (7.3 158 [43374.46| 4.15; 4.98 
Dien vari pat essa 4,67 15.3547.6 {55 16.6 351 410.1: ....-- 5.35 14.29 | 4.13 | 4.81 
Stat sada nase iia 6.0 (5.2516.857545)6.2 15.0 £86: ...... 5.35 | 4.31 | 4.07 | 4.78 
Be eisai aes eae 52 1525(64 75.351{5.95184 {9.53 |---ve- 5.3 | 4.17 | 4.05 | 4.45 
Bs as 5.4 1815161 {5.4 8.8 1583 46.6 fn. 5.3 | 4.23 | 4.03 | 4.55 

Otte aha 50.151 155153 15.853 1625{..~.. 5.35 | 4.18 | 4.09 | 4.46 
as re Sit inrni mses sms ihe 4.9 5.0 16.0 15.83 76,3 15.3 {5:95 %..-:- 4,33 | 4.31 | 4.18 | 4.43 
Ses te Nai ans 4.76150 | 6.9 75.3 16.5 "5.25 146.95 |...... 4.31 | 4.26 | 5.25 | 4.43 
Ot i a 5.0/6.7 1635157 16.0 5.1 [84 (~~... 4.28 | 4.30 | 5.4 4.38 

LT A I gO RL 5.7°416,1>16.05 15,65 16.03]35.535;69 |.....- 4.28 | 4.11 | 4.84 | 4.45 

i ha a a aes 5.55.1"5.9 159 162 5.3 15.3 46.4 (. ::.. 4.21 | 4.07 | 4.83 | 4.43 
12... 53 {5.8 157 {59 [6.05]5:.5516.15 ..0..- 4.18 | 4.06 | 4.80 | 4.48 
Be. ai ees £3 {60556 162 154.]56575.95 ...... 4.04 | 4.03 | 5.45 | 4.47 
Md he 505187.85 1605!5.3 (35.7 15:5 {.onees 4.08 | 4.23 | 4.95 | 4.48 
ABs vio 4.92010.4 154 [5.6 15.25{5.55{5.6:}.000.- 4,18 | 4.31 | 4.81 | 4.48 

16... 4.89 11.5 {5.85 15.4513.1. 16.55] 7.5 Jnisnss 4,16 | 4.83 | 4.63 | 4.38 
7 4.88 110.0 {5.3 5451535481 17.7 1...... 4.08 | 4.71 | 4.53 | 4.31 
18. 4.8187 {53 154 152192 159 |...... 4.08 | 4.58 | 4.43 | 4.24 
00... et 5:6516.75 55.9 |:538 163 |6.1 16,4 i... 1: 4.02 | 4.48 | 4.33 | 4.16 
OO: os ae daa a 55 16.25.5251 5.451 9.4 163 17.7 !...... 3.98 | 4.36 | 4.28 | 4.47 

ol. 6:0515.95158 {9.7 (4.3 {6.0 §7.8 fv.eas- 3.93 | 4.25 | 4.23 | 4.30 
Liss rnin Sasha aA 6.2 15.7 1525185 [6.5516.25169 [..i... 4.08 | 4.15 | 4.67 | 4.18 
als Sens rn an i ea 6.25755 152 16.5 16.25%57 1645 ...... 4,20 | 4.11 | 4.63 | 4.13 

A aaa a 6.25 [5.45]15.35]6.3 |595]5.65(6.1 |4.71|5.1 [4.11] 4.49 4.17 
DB shiatsu Ne ve ee 7.9 52515393 (59 [61 59 |467]50 [4.231438 4.28 

D0. ie seit aaa 10.4 | 5.2516.95|7.3 [5.75]|7.4 |7.2 [4.58] 5.65|4.26} 4.68] 4.44 
olds i eee 79 |52 16.3 16.6515.7519.0 {82 4435.1 |423]5.7 4.33 
Bi a ie eas 7.6 15.3516.0 16.3515.5 (9.2 17.0 143314.76)4.50]5.15| 4.33 
Ys res a ss ir ran meee 6.6. 16,4 £8.85 5.75].%---» 8.4 | 6.4 |4.53|4.55|4.26]5.65| 4.26 
Bsa sei ee G18 15,0 13.1307 7.8 | 6.0 | 4.834.563 |4.24]5.5 4.23 
Shia ss ae 5.85 {zs 5.6 17.4 - 0" £2... 4,38 |..2u.. 4,15:.1.5.15 ......                           

NorEe.—Discharge relation probably affected by ice about Jan. 13-18. No record May 2-23. 

GAULEY RIVER NEAR SUMMERSVILLE, W. VA. 

Location.—At highway bridge known as Brock’s Bridge, 24 miles southeast of Sum- 
mersville, W. Va., and one-eighth mile below mouth of Muddlety Creek. 

Drainage area.—686 square miles. 
Records available.—July 6, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 

hundredths. Limits of use: Hundredths below 4.5, half-tenths from 4.5 to 6, and 
tenths above 6 feet. 

Discharge measurements.—Made from downstream side of bridge. - 
Channel and control.—Practically permanent. 
Extremes of stage.—Maximum stage recorded during year: 16.2 feet at 5 p. m. 

November 16, 1913. Minimum stage recorded: 3.45 feet at 7 a. m. and 6 p.m. 
August 5, 1914. 

Winter flow.—Discharge relation possibly affected by ice for short periods. 

Accuracy.—Gage-height record reliable. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by Peterson and Walters: 

November 19, 1913: Gage height, 8.83 feet; discharge, 3,500 second-feet,
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Daily gage height, in feet, of Gauley River near Summersville, W. Va., for the year ending 
Sept. 30, 1914. 

[J. W. Dermody, observer.] 
  

  

  

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

6-2 17.6 6.69.9 16.3 0.4170 14.19 3.913.731 52 
6.0 10.3 6.418.5 15.6 111.6166 [4.073.888 (3.65] 4.8 
5.8519.2 6.37.7 158110.9] 6.4 4.07 | 3.81 | 3.63 | 4.75 
5.65) 8.2 8.247.311 6.2 9.3/6.2 {4.02]3.76]|3.55] 4.65 
5.5 11.6 6.2-17.0 ]6.2 8.3 |6.4 4.02 13.91 | 3.45 | 4.45 

5.451 7.0 6.1371 -16.1 7510.8 14.11 /3.9873.63] 4.30 
5.3 7.2 6.07.9 |6.2 7.0 19.0 [4.06 | 3.84 |365| 417 
53 {8.8 6.08.2 {6.0 9.5/8.0 |]3.96|3.74}13.95| 4.23 
7.9 (18.1 7.07.4 5.85110.9 | 7.5 | 3.88 | 3.76 | 4.8 4.30 
2.0 19.8 8.3170 565] 9.27.0 [3.58 3.84 4.8 4.17 

%.3 7.2 8.2/6.9 |6.3 8.1/6.6 13.7613.91]14.5 4.17 
7.2: 16.8 7.216.2 76.2 7.516.4 [3.76 | 3.88 (4.65 4.25 
7.4: %6.5 6.416.2 |6.0 7016.1 {3.5473.78:5.7% 4.42 

11.6 | 6.4 6.6 | 5.95] 6.1 6.716.0 13.53.86} 525 4.32 
14.1 | 6.0 5.9 ]555:7.2 6.7 | 5.85] 3.76 | 4.85 | 4.65 | 4.19 

15.4 15.95] 6.0} 5.85] 9.0 1.0 | 5.6 | 3.66 | 5.05 | 4.85 | 4.04 
13.4 13.9 6.26.2 10.8 10.5 | 5.45 | 3.66 | 4.9 | 4.17 | 3.99 
10.4 5.9 6.2 | 5.45 [10.6 9.05.35 3.64 | 4.65 | 4.07 | 3.86 
8.7 16.0 6.2]19.9 |9.1 8.25.2 |3.61}|4.41)3.90] 3.79 

7.9 |5.8¢ 6.7112.0 [8.2 [10.4(5.0513.64 14.2413.85;{ 3.79 

te 2.9 {73 75.8 {12.579.8 17.2 110.674.953.583) 4.00;3.835.:3.74 
cts sivarn bein sian nine win 8.1:16.7 1538 10.3 | 8.4 7.2 9.04.8 | 3.56 | 3.81 | 4.8 3 69 

Odi sium sss ee awe 76 16.5 15.9 8.7180 |6.9 8.114.6 |3.5813.76] 4.55| 3.64 
ctrl ne ee a waa We 7.3 $6.2 1.5.7 8.1175 16.9 7.4{4.65,3.61 3.761 4.35] 3.74 

nad ahaa smeaians 13.1 16.0 160 {311.516.7-14.8 2.014.6 14.9 {3.60 4.7 3.74 

00. a as Tes sana 13.5 15.85 8.1 9.9/6.8 10.1 11.01 4.6 | 5.15] 3.70 5.95 | 3.47 
ss it se rns ds ahs 10.3:1:5.7 {8.1 8.66.4 [11.8 10.8 | 4.47 | 5.0 [3.90 | 6.9 3.84 

BS eer cess inane 8.7 [6.4 7.4 8.1:6.4 {12.3 9.014.374.5561 4.33] 5.9 3.70 
el aes eta Sera sale. 7.8.5 17.1 Sd 11.0 8.0[/4.2214.2614.10 15.85} 3.74 
1 PR al AN I Sah A es 7.2 2.7: 4.0 8:01... 10.3 7.514.071 4.04 | 4.00 | 6.0 3.64 
Bosna rrn si rne tsa rae Sun bas 8.8 Vilouee. 6.6.5. 30.2 |... 10.8 1...... 2:00 1. vies 3.85 15.05 |.:v.nn                         
  

Nore.—Discharge relation probably affected by ice about Jan. 13-19, Feb. 13-19, and Mar. 4-6. 

GAULEY RIVER AT BELVA, W. VA. 

Location.—Three-fourths mile below Chesapeake & Ohio Railway bridge at Belva, 

W. Va., one-fourth mile below the mouth of Twentymile Creek, and about 5} 
miles above the mouth of river at Gauley Bridge. 

Drainage area.—1,420 square miles. 

Records available.—August 25, 1908, to September 30, 1914. 

Gage.—Vertical staff fastened to tree on right bank; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 2, half-tenths from 2 to 4, and 

tenths above 4 feet. Sea-level elevation of the zero of the gage, 663.53 feet. 
Discharge measurements.—Made from a boat 1,000 feet above gage, or by wading. 

Channel and control.—Practically permanent. 

Extremes of stage.—Maximum stage recorded during year: 14.1 feet at 6 p. m. 
November 16, 1913. Minimum stage not known because no gage readings are 

available from July 14 to August 1, 1914. : : 
No records of floods previous to installation of gage are available. Maximum 

gage height since installation of gage, approximately 19 feet, January 30, 1911. 
Winter flow.—Discharge relation may be affected by ice at intervals during Decem- 

ber, January, and February. 
Accuracy.—Records of gage height accurate and reliable. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made at Gauley Bridge, about 5 miles 
below the gage, by Peterson and Walters: 

November 21, 1913: Gage height, 4,69 feet; discharge, 3,540 second-feet,
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Daily gage height, in feet, of Gauley River near Belva, W. Va., for the year ending Sept. 

  

  

  

30, 1914. 

[C. L. Davis, observer.] 

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.|June.|July.| Aug. | Sept. 

2.35 13.4 +53 14.2 {7.4 [4.0 6.6145 11.8211.81...... 2.7 
2.751{3.2 17.6 140-16.0 {3.751 8.0141 t+1.832]- 1.49 1.37 2.55 
2.8 13.0572 13.95] 5.3 13.4 8213.8 }1.v8:1.39131.281 2.45 
4.1 12.9559 {3.85148 13.5 6.33.6 11.7311.33{1.20: 2.4 
4.0 12.8152 13.8 {45 13.8 5.7.3.8 11.8213. 1.14} 2.25 

34 1265/46 13.7545 13.85 5.1 16V i}y.81121511.027 1.95 
30 126 146.137 1582 (4.2 4.61 6.7 1.77 {1.053 3.004¢ .1.88 
2.7:12.6 160 13.8 13.8 14.0 5:01:59 3.77 1.317] 941 1.82 
2.55,9.095v3.6 |4.7 15.2 {3.951 9.03.4 (1.732.375: .91 1.1.81 
2.7574.8 151 164 148 13.6 7.01 4.9 11.67; 1.14331.14 | 1.81 

1 4.6 74.7-16.2 144 13.9 5914.6 1.611 .99: 1.84] 1.81 
2.95|4.4 14.3 {54 14.0 {5.0 5.34.2 1.55] .9512.2 1.81 

2.8 14.9 140 145 [3.6548 4.613.95]1.45] .9212.0 1.84 
42.7180 {3.73143 13.55¢4.8 4.848.751 1.4 i... 2.45] 1.91 
42.6 ARS. 13.6 142: 13.5 152 4.213.55{1.36].~.0-- 2.35 | 1.87 

22.5 118.2 13.5 {4.31 [3.6 {6.6 413.35: 1.45 1. ..... 2.1 1.83 
J24 N23 13.4 {42 3.75186 9.61'3.15} 3.839 {--.--» 1.921 3.77 
F285183 {3.3142 13.5190 2113.0 {1.29}... 1.78 | 1.63 
Jd24 46.5 13.3 140 73 7.3 5912.81 1.22%.....- 1.67 1.54 
3.25154 13.3 (42 11.8 16.3 2712.75; 1.154...... 1.58 | 1.50 

54 14.7 13.2 19.1 {8.0 753 6.512.651 1.03:]-=s-- 1.621 1.43 
50 {43 3.1585 6.8 150 ¥-7 12.557 06 §....00 1.55 1.37 
44.-13.85¢8.1 (6:4 57 {4.7 5.712.5 Ob 1a. 1.97% 1.29 
4.4 [3.65:3.0515.7 153 14.7 51 12.451 89 7..n0en 1:93) 1.25 
7.0 13.4 13.15{86 {46 14.9 4.512.351 +80 {.enven 1.8% 1.2.20 

REE a Sh pe ep 13.0 $3.2514.0 130 14470 6.82.25 1 1.03 [nesses 1.921 1.14 
so reer rv hme 7.7181 15.6 166. 142:19.2 8S6i12.1512.25 1. .... 3.251 1.13 

Oe casera Paes 6.0 13.4 150 [5740 191 6:61:21 12.15)..... 3.4 1.13 
i Sei aa ei 5:05.77 146 155 4. 8.6 3611.99: 1.9210...... 3.0 1,13 
a A CM 44.15.85 144 158 {...... 7.9 50; 1.9313.73]...... 3.2 1.21 

HF a RC A 3.854... 2a 4.3 0.2 1...5.4 7.3 {.-ae. 3.85 1....c00-00e 2.85 1.ouuee                         
  

Note.—Discharge relation probably affected by ice Feb. 13-18 and Mar. 2-5. 

CHERRY RIVER AT RICHWOOD, W. VA. 

Location.—At highway bridge at Richwood, W. Va. half a mile below junction, of 
North and South forks. 

Drainage area.—Not measured. 

Records available.—July 3, 1908, to September 30, 1914. 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to half-tenths. Limits of use: Hundredths below 3, half-tenths from 3 to 4, and 

tenths above 4 feet. : 
Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Practically permanent. The removal of stones and 

bowlders from the river bed in the vicinity of the point of control has at times 

affected the relation of gage height to discharge. The first stones were removed 

during August, 1909, and more were removed during May, June, July, and August, 
1911. A determination by leveling, August 16, 1910, indicates that there would 

be no flow past the gage if the river stage were to fall to 1.3 feet 4- 0.2 foot. 
Extremes of stage.—Maximum stage recorded during year: 5.5 feet at 5 p. m. 

November 15, 1913. Minimum stage recorded: 1.66 feet at 7.30 a. m. and 6 p. m. 

July 1, 1914. 
Winter flow.—Discharge relation affected by ice at times during December, January, 

and February. : 
Accuracy.—See “Control.” 

Data insufficient for estimates of discharge,
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Discharge measurements of Cherry River at Richwood, W. Va., during the year ending 
Sept. 30, 1914. 
  

Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.-ft. 
Dee. 2 Potersony and Walters. . uu. oh serine Fone ss anc saints ssa sna aban sn san 3.89 916 

Flas. 0 Lan ahs ssa saninn ies sass wi De od Be Re wa eri a rn od a Sn Sale sa as 3.85 894         
Daily gage height, in feet, of Cherry River at Richwood, W. Va., for the year ending Sept. 

  

  

30, 1914. 

[Floyd Artrip, observer.] 

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

2.61 3.35{2.65(3.6 {2.65]|3.652.%77,201)1.656]|1.75} 2.12 
2.5313.9 12.58:3.2 {3.7 {41 (267120117175 2.04 
2.45(3.35/2.62:3.0 {3.4513.7 [2.57({1.9| 1.941171] 2.04 
2.43 13:1512.60 2.88 :3.35|3.25|2.5711.96}1.8 11.73 1.96 
2.3812.9512.50]|2.88|2.68{3.05[2.77|201)1.86}1.75 1.94 

2.3312.7512.48| 2.85 2.48| 2.88 {3.4 |2.04 1.81175 1.89 
2.33 13.05|2.45]|3.1 2.46 12.80} 3.1 1.967 1.76 11.73 1.89 
2.95 13.1 12.4513.0,12.43.13.85(2.97{1.96 1.74 1.87 | 1.30 
2.9312.98|2.7512.8212.38/3.55{2.87/1.91]2.26;1.90| 1.84 
2.73 2.80.1 2.95/2.812.433.2 [2.77 1.8811.96( 2.15 1.84 

2.68 2.7512.80]2.70}12.481/3.0 12.60} 1.81.86 ;2.00; 1.86 
2.68 12.6812.7212.70,2.40{2.90;2.62 1.861% 1.81{2.37{ 2.06 
2.9312.60;2.80{2.60]2.43|2.762.5011.91 1.732.277 2.02 
4.3 |2.55(2.7012.60]2.40| 2.68 (2.55 1.8 | 2.35] 2.07 1.94 
51 (2.5212.70,2.62{2.933.0 |2.47]|1.8412.27 1.95 1.86 

5.0 |2.50,2.60)2.5813.35114.5 12.4271.7812.13 71.90 1.84 
3.55 12.50 12.52(2.58:3.8 |3.65(2.37]|1.78}2.05}1.55 1.82 
3.3 {2.552.438 2.60 /3.65.3.2512.8511.7412.07 11.80] 1.79 
3.2 2.52 12.5073.9 13.25 13.05 [2.82 1.71 {1.95 1.75} 1.74 
2.981 2,503.0 43:9 13.0 43:7 \2.2711.73 1.87 /- 1.95. 1.74 

2.851250 {4.4 13.25/2.90,3.5 (2.27 1.81 71.8512.25]| 1.74 
2.71 12.5013.5 {3.0-{2.7613.2.(2.221- 1.81 {1.304210 1.1.74 
2.6312.5013.15{3.0 12.68:3.0 12.2271.8111.7511.95, 1.74 
2.5312.60]03.1 [2.90;2.70(2.8712.1711.8871.7511.97| 1.74 
2.51-1.2.60 | 4.0 {2.75 {3.2 {2.77 12.15 :1.83 | 1.75 {2.27 |: 1.79 

2.4313.3 i3.¢ {2.70144 14.2 (2.121.011 1.85:2.90{ 1.8¢ 
2.43.13.0 13.2 12.7014.4 13.55|2.07|1.84;2.23:2.54| 1.79 

3.1 (2.8 1{3.1 |2.6214.7 {8.2 12.0511.7312.00{2.20%¢ 1.74 
3.2 t2,7313.45 |...... 4.1 13.0 [2.00 | 1.76] 1.902.440 1.74 
2.981 92.72| 83.7 t.... 4.1 12.87 {2.11 1.71 11.8512.20.| 1.74 
uns 2.637146 |......] 4.0]......1 2.06 ......§: 1.88 (2,99 |                           
  

Nore.—Discharge relation probably affected by ice Jan. 13-18, Feb. 14-18, and Mar. 1-13. 

MEADOW RIVER NEAR RUSSELLVILLE, W. VA. 

Location.—At Bays Ferry, one-fourth mile below mouth of Youngs Creek, and 3 

miles below Russellville, W. Va. 

Drainage area.—297 square miles. 
Records available.—July 17, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to trees on left bank just above the bridge, 

near former ferry crossing; read daily, morning and evening, to hundredths. 
Limits of use: Hundredths below 4.5, half-tenths from 4.5 to 5.5, and tenths above 

5.5 feet. 
Discharge measurements.—Made from the concrete highway bridge built in 1913, 

or by wading. 

Channel and control.—Practically permanent. 
Extremes of stage.—Maximum stage recorded during year: 10.8 feet, November 

17,1913. Minimum stage recorded: 2.59 feet at 6 p. m. July 2, 1914.
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Winter flow.—Discharge relation at times affected by ice gorges. 

Accuracy.—Gage-height records reliable. In the fall backwater is sometimes caused 

at the gage by leaves lodging at the riffle below. 

Data insufficient for estimates of discharge. 

Discharge measurements of Meadow River near Russellnlle, W. Va., during the year 
ending Sept. 30, 1914. 

  

Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.-ft. 
Nov. 13 | Peterson and WaltorS...... . ioc. cen rn rbovib wns suns tspvnaohvns nove 9.04 2, 

201..... 00s ios as arsonists Se rots rans Fo Main gms sede rR arsed no Err aE rs 6.50 | 1,050         
Daily gage height, in feet, of Meadow River near Russellville, W. Va., for the year ending 

Sept. 30, 1914. 

[J. R. Bays, observer.] 

  

  

                    

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept 
. 

439168 5.2 17.7 {60 (7) 16.3 713.232.612.793 3.50 
4.3518.6 15.2 {7.2 16.2 (7.6 (50 [3.192.592.7838 3.51 
4.22178 |5.1516.7 16.1 [7.6 [4.8 [3.15]2.61]|2.73} 3.45 
4,104%.0 166 {6.2 36.1 17.0 |47 {3.11 12.6127 3.36 
3.9916.4 |6.3 |58 |6.1 |65 [48 [3.09({2.8 |2.66]| 3.25 

3.915.9 160 155 (6.0 {61 155 |3.27]2.8512.62; 3.19 
3.86 15.6 |5.7 16.4 15.7 57 16.6 [3.25]2.80]2.58] 3.13 
3.82]6.6 |5.6 [6.9 /54516.5 [65 |3.23]12.78)12.58| 3.05 
4.4316.3 | 5.8 [6.56 [5.15 (8.4 |6.4 |3.18]2.75 (2.98 | 2.99 
5.1 [6.0 [6.3 [6.2 |48 |7.6 |62 [3.14|2.84|3.14| 2.92 

5.3 |5.8 |]6.6 |5.8 [59 [67 [59 [3.00912.79]|3.07] 2.90 
5.25 | 5.4516.3 |5.45|7.2 | 6.2 |56 [3.01274 3.16] 2.97 
6.0 15.13517.7 1535166 159 15.4612.0512,7013.2¢% 3.01 
6.7 149 171.+58 165 {5.6152 1201128 /3.20% 2.9 
7.9 | 486.7 |5.6 |6.9 [535]|48 (283.17 (3.13| 2.99 

(a) | 4.8 16.4 |55 |7.9 |82 [46 [2.8113.71]|3.09] 3.01 
(e) 147 159 [54 [9.6 |8.7 145 [2.75]13.67]|2.97] 3.00 
8.4 |46 |57 |58 [9.9 [7.8 |442(2.73]3.52|2.90]| 2.94 
73 1455157 v6.7 {78 17.4 [43412.75]13.4 2.54 2.839 
6.4 [45 |5.8 [80 [6.9 |7.6 |4.28]2.69]3.36|2.75 | 2.8 

5.8 [4.48 {10.1 [81 |6.3 |7.4 |4.18]2.71 (3.31 3.48] 2.81 
5.35 [4.44 (8.9 |7.1 |6.0 |7.1 |4.06]2.69]|3.22)3.21| 2.78 
4.95(4.4317.6 |7.0 |]6.4 16.7 [3.95(2.79 (3.14 | 2.89 | 2.81 
4.75 14.4216.9 | 6.7 |58 [6.2 [3.88 12.79]|3.04|2.8 | 2.89 
4.55 14.6 |9.5 [6.5 [6.5 |5.7 |3.80]273]293)|3.30]| 2.84 

4.46 15.8 |82 |6.2 [82 [55 [3.72]12.69]|2.84 3.51] 2:75 
4.36 [5.8 [7.4 (6.1 19.5 16.3 |3.66]|2.66]2.85!|4.01| 2.70 
4.7 (5.8 [73 [6.0 ]9.0 |6.4 [3.58[2.63|2.79]|4.07 | 2.67 
7.0: 15.9 {7.1 8.6 [6.0 |3.47]2.6312.76|3.85| 2.64 
6.5 [5.4 {172.0 17.8 15.6 {3.37 2.612.741 3.70 | 2.62 

—esuns 5.3 17.7 2 [reer 8:20 Lu tie] 2.98 ¥ 3:62 0. .uas       
  

a Observer unable to reach gage; water too high. Flood reached a stage of 10.8 feet on Nov. 17 as deter- 
mined when the station was visited on Nov. 18, 1913. 
Nore.—Discharge relation probably affected by ice about Jan. 13-20, Feb. 15-18, and Mar. 1-6. 

ELK RIVER AT WEBSTER SPRINGS, W. VA. 

Location.—At suspension bridge on the grounds of the Webster Springs Hotel at 

Webster Springs, W. Va., one-fourth mile above mouth of Back Fork Creek. 
Drainage area.—168 square miles. 

Records available.—July 1, 1908, to September 30, 1914, 

14725°—wsp 383—16——5
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Gage.— Vertical staff attached to right abutment of bridge; read daily, morning and 
evening, to hundredths. Limits of use: Hundredths below 3, half-tenths from 

3 to 5, and tenths above 5 feet. 
Discharge measurements.—Made from upstream side of bridge or by wading. 
Channel and control.—Practically permanent. Levels taken August 13, 1910, 

indicate that there would be no flow past the gage at a stage of 0.95 foot +0.2 foot. 
Extremes of stage.—Maximum stage recorded during year: 6.9 feet at 5 p. m. 

November 16, 1913. Minimum stage recorded: 1.40 feet at 8 a. m. September 24, 

1914. 

Winter flow.—Discharge relation sometimes affected by ice. 

Data insufficient for estimates of discharge. 

Discharge measurements of Elk River at Webster Springs, W. Va., during the year ending 
Sept. 30, 191%. 
  

Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.-ft. 
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Daily gage height, in feet, of Elk River at Webster Springs, W. Va., for the year ending 
Sept. 30, 1914. 

[Cherry Woodzell, observer.] 

  

    
Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

2.693.452.7240 [2.67] 38.85;2921.67]1.92}|1.66{ 1.92 
2.513.852.67:13.5 | 2.70 ,5.4 2.82] 1.66 1.82,1.62| 1.82 
2.44 13.2 {2.643.257 2.7 14.5 12.7211.62 | 1.82 1.52 1.80 
2.351'3.1 12.5873.05|2.80.{ 3.8 72.62;1.60 1.811.409 L72 
2.29 2.95)12.52]| 2.98 | 2.75 1-3.45 12.951 1.85 (2.25; 1.50; 1.62 

2.211280 |2.48/3.05[260:3.2 143 [1.92]12.22/1.50] 1.58 
2.211 3.1 12.4513:.3 [2.561295 3.6 1.8321 1.951 1.68 1.56 
2.7313.55 12.46 13.3 1'2.40:4.0 03.35 1.74 1 1.821 1.56 1.54 
353.3 172.981:3.152.40:'3.8 +3.) 1.637 1.721.550 1.51 

3.3 [3.05{3.751295|2.40|8.65)2.95;1.61}1.66}| 1.72 1.50 

3:1 1/2,0113.4 12.82[2.50,3.35(2.80; 1.58 1.631.721 1.50 
3:1 12.81 13.1 12.7002.5043.1-12.5812.25 | 1.60 ;1.90% 1.58 
3:6 t2.7213.0 [2.59] 2491292: 2.582.151 1.552.237 1.60 
54:13.60:!3.0.12.62194512.8272.4811.86| 1.751 2.15 1.68 
6. 2.56 +3.2:12.701:2.62%3.1 1 2.421'1.70,.2.19 7.1.80 |" 1.65 

6.7.12.52(82 12681°3.7 1-4.25192.82 11.68) 2.55] 1.82 1.61 
51 12.50} 2.602.721 4.4 4.057 2.20{ 1.62 | 2.251.792) 1.55 
4.0519.5019261,2.814.15/3.6 {2 4;1.58)] 2.12; 1.64 1.52 
3-5 12.50/25 :4.5851'3.6 [3.251219] 1.542.091 1.57 1.50 

3.25132 149 [13.3 [13.95,2.183{1.55}|1.9511.52| 1.52 

30 1248152 [3.3 2.9,40 [2.073163] 2.8211.52] 1.52 
2.81 | 2.53 | 4.05 | 3.4 2.93 3.5 12.02) 1.80] 1.80} 1.53 1.46 

2.67] 2.56(3.5 113.252.823.251 2.00{2.431 1.72 1.54 1.42 
2.63 2.5613.4 |'3.0512.897;3.0 11.9851 2.321.641 1.50 1.44 
2.53 | 2.83 4.6 2.83/35 |2.8811.94({4.3 1.69 | 1.56 1.50 

2.4314.05/3.8 {2.981 4.351 3.85] 1.881 3.001 1.%30/1.75( 1.50 
2.4813.5 [3.5 | 2.68495] 4.55|1.82|2.62] 2.15! 2.10] 1.49 
2.753.151 3.3 1 2.6515,2 13.6 1.807 2.357 2.044 2.12 | 1.48 
3.2 2.958.353 {...... 4.6 3.3 1.731 2.151 1.82 2.08 1.48 
2.08 1.2.8% 13.7 {.-... 4.913.051 1.741202 1.822.111. 1.40 

luis 2.821 4.45 |. .c iui loti. oh FO Le cif TD 00 HE a                           
  

Nore.—Discharge relation probably affected by ice, Jan. 13-19, Feb. 14-18, and Mar. 2-5.
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ELK RIVER AT GASSAWAY, W. VA. 

Location.—At the highway bridge immediately above the Coal & Coke Railroad : 

bridge in the northeastern part of Gassaway, W. Va., just above the mouth of 
Little Otter Creek. 

Drainage area.—578 square miles. 
Records available.—July 1, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge. From July 1, 1908, to May 5, 1913, 
the gage was located at the Coal & Coke Railroad bridge; read daily, morning and 
evening, to hundredths. Limits of use: Hundredths below 3, hali-tenths from 

3 to 3.5, and tenths above 3.5 feet. Sea-level elevation of zero of gage, 796.31 feet. 

Discharge measurements.—Made from upstream side of bridge or by wading. 

Channel and control.—Probably permanent. Determinations by leveling, August 
12, 1910, and September 13, 1912, indicate that there would be no flow past the 

gage if the stage were to fall to 0.5 foot 40.2 foot. 

Extremes of stage.—Maximum stage recorded during year: 21.2 feet at 4.15 p. m. 

November 16,1913. Minimum stage recorded: 1.31 feet at 6.45 a.m. and 5.40 p. m. 
September 30, 1914. 

No records of floods prior to the instdllation of the gage are available. The flood 

of January 30, 1911, reached a stage of 30.4 feet, as determined by wye levels on 

September 13, 1912. 
Winter flow.—Ice may affect the discharge relation for short periods. 

Data insufficient for estimates of discharge. 

Discharge measurements of Elk River at Gassaway, W. Va., during the year ending Sept. 30, 
1914. 

  

Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.ft. 
Nov. 29 | Pelorsonand Walters... coir ria tras dias ead asda ws 4.57 1,420 

291... NE RI 4.66 1,480        
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Daily gage height, in feet, of Elk River at Gassaway, W. Va., for the year ending Sept. 30, 
1914. 

[H. A. Hays, observer.] 

  

  

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept. 

da aan 2.01 13.4514.7 13.05] 4.7% 3.971 5.9 16.5 1.640 2.67 11.741 2.9 
behead s rain 2.16 | 4.4 5.2 13.0 4.6 3.5 v.516"3 1.62 | 2.04 | 1.68 2.13 
Sires i Tera ens 2.2214.9 | 5313.05; 4.5 3.3110.66.2 1.59 11.84 { 1.59 { "2.08 

aka muna dain nuh mn 2.17149 | 562: 13.15{ 4.51-3.1 7.4 | 5.8 1.5811.82 1.5771 2.03 
as mie ins ES who Ae vies 2.12}4.4 1592 13.25] 4.531.3.21 6.2186.1 1.65 (1.861 1.53 1.94 

Bree set i eee Se ae Ae 2.06.1 3.8151 13.4 4.51 -3.7] 6.85189 1.68 | 1.88 | 1.49 1.86 
ican nae ame evan 2:1713.6 "5.0 13.45; 4.5:{- 4.87 4,517.5 1.79 | 1.84 | 1.45 1.74 
LE Vie 2.201 3.35] 5.0 {3.6 4.4 4.9] 5.8]5.9 1.76 11.791 1:43 1.70 

ee ste sake nme ae 2.2313.35]| 4.9 | 3.7 4.8% 4.6[-0.515.0 1.72 71.66:1 1.43 1.64 
0 Ge eee 219 1 3.5 (52 13.8 4.4] 4.4] 6.8 | 4.4 1.62 1.63 | 1.45 1.62 

i a ee 2.16(3.% 1-51 14.0 4.90:3.9.1 5.7 3.8  V.57 "1.63 } 1.71 | 1.64 
late tena 2.14 14.6 15.0. .14.5 4.613.711 53713.451 1.52 1.74 {2.97 1.60 
BS ci iii asi wren 2.121 6.3 4.9 4.5 4.6 D7 4.813.2511.52.°1.71.+2.12 1.58 
cavers eas 2.08 [13.4 4.0 | 4.3 4.47 3.6 4.613.05:1.68,1.67 {2.18 1.55 

Be vac aime a ds send 2.26 {16.0 | 3.3 | 4.0 4.4] 3.8] 4.8] 2.88 | 1.85 | 2.69 | 2.08 1.56 

AB tr ieee we sie 2.35 118.8 | 3.15] 3.9 4.214.316.4127) 11.71 / 4.0 1.88 1.55 
i YA A SR SA OR 2.29 116.1 3.1 3.8 4.0 8.6 8.52.66} 1.623.00{1.81 1.54 
ee Pena crnean sce sen 2.32187 |3.05613.6 37) -%.5]1.69]1262;1.58:{2.6011.70 1.54 

YY. iis Seis 2.60] 6.3 | 3.1 3.5 13.47 5.6; 7.512.551 1.542.421 1.63 | 1.51 
Yr SS ss ey Aenean 3.1 5.1 3.0513.8 118.3] 5011.72.39 .1.61 2.32; 1.58 1.47 

2 Se oR el pn 52.-14.4 15.0 12.8 4.371 4.010.211 2.26 1 1.60 | 2.24 | 1.55 1.44 
sina ere as a sale ws wens 5.8 4.2 S.3 {10.1 9.4 4.0 7.52.13 1.60 (2.15) 1.51 1.42 

7, Paes SEE a 4.8 4.0 3.15} 8.9 6.0 4.2 7.112/07.] 2.24 11.98 1.48 1.40 
ate se sis sieves 4.8:13.9 18.2 .17.8 5.01441 69]-2.03{ 3.7 3.84 1501.39 

I nis sia sande nn 7.5 13.9 13.25 6.3 4:1 5,0 9.31.98: 4.0 1.99 11.92] 1.36 

Be ci i ER a a 13.4 [3.9 {3.35} 5.4 301-71 °15.81 1.95 8,812,837 1:2, 1441.34 
rossi tan ee ae 7 4.0 3.351 4.9 3.8 9.2110.6 | 1.84 | 5.9 2.44 | 2.50 1.33 
accesses aris nin tania Laan 6.3 4.4 3.251 4.9 4.0:0 8.0 7.4 1.82] 5.4 2.2712.22} 1.33 
wees vai Sa 4.7 14.7 32:1 4.3 {...... 6.41 6.711.761 4.0 72.0812.30.] 1.32 

Ba reer rari, 4.1 4.6 {3.1 4.8 a. 5.1 6.61.73 3.051.99] 2.34 1.3 
Bl cree senna, 3:4 l....- 3.1 4.7 ice Bh. 3.65%... 1.83. 12.80 .....-                         
  

Nore.—Discharge relation probably affected by ice about Jan. 12-18, and Feb. 12-17. 

ELK RIVER AT CLENDENIN, W. VA. 

Location.—At highway bridge in town of Clendenin, W. Va., immediately above 
mouth of Big Sandy Creek. 

Drainage area.—Not measured. 

Records available.—June 27, 1908, to September 30, 1914. 
Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 3, half-tenths from 3 to 4, and 
tenths above 4 feet. Sea-level elevation of zero of gage, 588.69 feet. 

Discharge measurements.—Made from downstream side of bridge or by wading. 
Channel and control.—Probably permanent. Levels taken August 11, 1910, and 

September 14, 1912, indicate that there would be no flow past the gage if the stage 
were to fall to 1 foot 4- 0.2 foot. : 

Extremes of stage.—Maximum stage recorded during year: 21.8 feet at 4.25 p. m. 

November 16 and 7.10 a. m. November 17,1913. Minimum stage recorded: 1.75 

feet at 5 p. m. September 29, 1914. 

The high water of 1889 reached a stage of about 31.9 feet referred to gage datum. 
Winter flow.—Discharge relation affected by ice at times during December, January, 

and February. 

Accuracy.—Gage heights at times affected by backwater from Big Sandy Creek, 

which joins Elk River immediately below the gage. This backwater may be 
negligible at low stages in the Big Sandy, but at other times it may form a large 
percentage of the flow in Elk River above the junction of the two streams. On 

November 28, 1913, engineers of the Survey found the flow of the creek to be
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29 per cent of the flow in Elk River above Big Sandy. The discharge and drainage 

area of Big Sandy Creek should therefore be included in estimating discharge at 
this station; that is, the Clendenin gage should be considered an index of the 

flow of Elk River just below the mouth of Big Sandy Creek. Discharge measure- 
ments at this station previously published do not include the flow of the Big 

Sandy. 

Discharge measurements of Elk River at Clendenin, W Va., during the year ending Sept. 

  

  

380, 1914. 

: Hr Gage Dis- 
Date. Made by height. | charge. 

Feet. Sec.ft. 
Nov. 25 1 Polerson and Walters. c.. ci iu vsivanessvnstseasnsons vswannnssosiosdossss 4.02 1,240 

28 liver 00: .. i aii crn ress sense as rsh e seve ssa Pets Senet Sess va ss se PE 4.16 1,330         
Daily gage height, in feet, of Elk River at Clendenin, W. Va., for the year ending Sept. 

: 30, 1914. 
[J. W. Riley, observer.] 

  

  

        

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

Hci evav iii Re ee mea 2.72 13.85 1.5.3 48 6.70 49y¢ 6.54153 [228127212331 2.70 
SD Teves ited dai 2.58 3.6 7.6 4.6 6.5 4.8 7.41 4.8 2.251 2.53 | 2.21. 2.58 
De vet esas Se ral 2.50 3.4 | 6.8 47] 5.87 46130.3i44 {2.1831 2.41 2.171 2.91 
cick cit tree 2.58 t3.3 16.0 5.1 5.24 4.4% 9.1(4.2 i215 12.41 12.11 2 66 
a Re RN RE 2.58 18.15 | 5.4 52+ 80} 4.6}:.7.0750 (21712351 2.00]: 2.58 

Ge vie i se de ie ty alee 3.6513. 1 4.9 5.00 5.44 52 6.0138 12.231{2.90,2.051 92.52 
ce cas ave is sien as 3.3513.0 {54 50{ 60! 66; 541779 22112111205) 2.40 

Be sane se cnet ve enh La 3:1 293175 5.21 6.26.4. 59373 21912.1471.9; 2.32 
edi siti di 2.923.251 7.3 7.6 5.9 5.97 7.716.4 2.21 2.14 | 1.99 2.26 

0 eee ee ed 2.75 1.5.2 6.5 11.0 5.4 5.2 8.4 | 5.4 2.341 2.29] 2.03 2.20 

ie in 2.66 6.0 15.7 0.21 50 50] 6.648 12220;2928200] 2.20 
BD. ee eae 3.3515.6 152 “3{46 5.0| 58146 {217{221112.73] 2.20 
ei i cis see 3.4-]6.4°| 4.6 5.7% 4.3% 5.43 5.2143 |214({2.06]3.66] 2.25 

BY i ie iii ia sien 3.35 [10.4 4.4 5.1 4.2 55 4.84.1 2021219138.2 2.19 
Bis even cnii visti rnd 3.25.115.1 { 4.2 49) 42 6.0 4713.8571.98 3.15 2.86 2.15 

M0 Cicer wenn 3-1::19.3 4.0 4.9] 4.1 6.91 7.91:3.7 1.96 138.7 2278; -2.11 
Yc iii sei 2.96 (20.4 | 3.9 514 3.9 :7.9"91i18.5 2.26 1 4.3 2.64 | 2.09 
dS i eerie SRE ea 2.89 11.1 | 3.8 531 491 87 801:3.35712.3013.75 12.52) 2.07 
0. aaa 2.52{%7.3 +38 5.0:13.87 2.0; 65]3.2:-1222:3.3 2.381 2.05 
Ms citi cviis iin ie 4.1 6.0 13.75 5.0 | 18.9 6.5 9.913.1 2.08 { 3.0 2.28 2.01 

ie ect e ii. 4.9 152 3.7 7271111.2] 6.0712.712.9512.04:28 {2.22 2.02 
es ft nc ibe nan a he 6.1 4.7 3.7 10.5 7.4 5.5 8.912.800 [1.98(2.76] 2.18 2.01 

Deere ensures 54 {4.4 {3.66] 7.3 6.1] 5.67 6.81281}1.94125312.141 1.96 
I tn ied inn adnn stud 4.9 3.951 3.65 6.2 5.1 57 5.812.73]1202] 2.47 2.15 1.89 
ssc nce int naman Tan 56 3.8 3.8 82! 49) 57] 5.2]265]2.80{2.4312.16] 1.88 

cs eee sane vs aie ae 8.3 13.65172 9.5] 48{ 6010.22.63 {3.751235{232% 1.85 
a aii ag Yai 9.3] 3.6 18.2 73). 49-731 14.012.57 45 1 2.862.238 1.87 
EL RR Ne Se 6.5 14.4:36.7 6.21 483(°'S.0 9.1:2.0073.7 {2.87 ]2%27 1.7 

ie ew wien Hs wd hw BE ni 54 149 |583 5.5. 8.1 6.912.4313.35]| 2.56 2.94 1.76 
ci al a 47: 152%53 53 .... %.21{ 591237 2.8712.51 12.82} 1.81 
Dl it esi Rena rae i 4.2 ..o0e. 5.0 S04 RT 2.31 fe... 2:50 12.76 1. . ~..                   
Note.—Discharge relation probably not materially affected by ice. 

COAL RIVER AT BRUSHTON, W. VA. 

Location.—At Chesapeake & Ohio Railway bridge at Brushton, W. Va., 500 feet 

above the mouth of Brush Creek. 
Drainage area.—379 square miles. 
Records available.—June 23, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 
to hundredths. Limits of use: Hundredths below 2.5, half-tenths from 2.5 to 4, 
and tenths above 4 feet. Sea-level elevation of the zero of the gage, 633.83 feet.
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Discharge measurements.—Made from downstream side of bridge or by wading. 

Channel and control.—Practically permanent. 
Extremes of stage.—Maximum stage recorded during year: 8 feet at 8 a. m. 

February 20. Minimum stage recorded: 0.8 foot at 7 a. m. and 6 p. m. July 8. 

Winter flow.—Discharge relation little if at all affected by ice. 
Accuracy.—Gage-height records reliable. 

Data insufficient for estimates of discharge. 
The following discharge measurement was made by wading by Peterson and Walters: 

November 23, 1913: Gage height, 2.10 feet; discharge, 166 second-feet. 

Daily gage height, in feet, of Coal River at Brushton, W. Va., for the year ending Sept. 30, 
1914. 

[G. W. Fitzpatrick, observer.] 

  

  

    

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

1.66 :3.1513.0 13.65{3.0513.5 {2.6 {1.341097 1.25 1.55 
1.62:4.7 1 2.85:3.3512.8 14.0 1246 ]1.31 9711.21 1.42 
1.56{3.8 12.95013.15.}2.7 14.2 12.381 1.281 951117} 4.1 

1.5513.2 |3.0.3.0 {2.7573.85, 2.31 {1.24 O1:1'1.14% 2.47 
1.521 2.8512.95/ 2.9 12.75 3.4 | 2.46 1.49 .80 11.04 | 2.04 

1.481 2.6 .[ 2.9 ;.2.95]3.05. 3.1 2.75] 1.83 .88 11.03 1.82 
1.46 13.25; 2.9513.6513.7 12.9 13.8 (1.58) .83({101 1.72 
1.613.451 3.0 13.9 {3.8-13.3513.6 {1.41 80] .99 1. 66 
1.82.(3.55: 4.6 {3.5 3.5 151 (3.5 {1.351.131 1.00. 1.58 
2.2813.151:6.2 {3.2 13.3 4.6 13.3511.32 | 1.07 11.01 1.46 

2.30 2.95] 4.8 { 3.0 4.6 13.8 123.151.241.031 1.13 1.66 
2.971 2.7 13.9 2.7576.0 3.45% 3.1 1.221 1.02.1 1.98% 1.92 
2.5 12.5 13.32.65, 5.1 3.21229 1 31.15}1.00 71.277 1.84 
3.65] 2.401 3.05] 2.6 | 4.4 3:05 {2.651.110 1.61 {1.32 1.68 
3.42.20, 2.85| 2.48 40 13.155 32.5 1.08.1 2.03 11.371 %.60 

5.2 12.19(2.7 {2.464.383 15.9 12.39 98 {5.9 (1.22 -1.50 
4.9 |12.1472.65:2.3514.6 16.0 72.98'1.03 5.05: 1.23 1.44 
3.74211 {2.643.05 {4.3 4.6 | 2.19 98.12.65 1.15] 1.40 
2.9 2042.6 16.0 140 13.9512.10,1082.9511.11 1.34 
2.6 12.0042.6 7.5 :3.9516.3 |200]3.0842.2711.07 1.28 

2.3871.9913.2 |51 {3.3 156 11.9211.0441.89( 1.13 1.25 

2.231,1.9813.55 41 13.25/45 11.8 1.0311.74 1.08% 1.23 
2.111.889 3.1 {3.75134 3.8 1.801.101.5817 1.01 1.20 
201 11.881 2.8514.7 {3.8 13.4 1.75)-1.16 , 1.47 11.00% "1.18 
1.9211.%3.6 [4.1 4.1:-13.15:3.79: 1.16 7"1.41 11.91 1.22 

1.841{3.683{4.3 {3.6 {4.1 (3.751.661 1.13 [1.44 1.87] 1:20 
1.88 1 4.0 4.0 13.2513.9 13.4 1.60°1 1.27 11.67 1:2.11 1.17 
2.14:3.5 13.3 13.1 13.6 73.1 1.55 L.L11 0 1.5972.001 1.34 
2.48:3.2 13.0 3.3 2.9 1.50 97 1.471191 1.12 
2.553.056] 2.9 213.95 12.75 1.44 9841.4 {1.79 Ln 

aes 3.0 |33 8.8 tive NL. 4OR. Coca 27 Xo 4B ds a 

  

                      
  

Note.—Discharge relation probably not materially affected by ice. 

COAL RIVER AT FUQUA, W. VA. 

Location.—At W. (!. Hoy’s passenger ferry, half a mile below Fuqua railroad station 
and 1 mile below mouth of Fuqua Creek. 

Drainage area.—Not measured. 
Records available.—October 12, 1911, to September 30, 1914. 

Gage.—Staff gage in two sections on right bank; read daily, morning and evening, 
to hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 4, 
and tenths above 4 feet. 

Discharge measurements.—Made from boat 300 feet above gage or by wading. 
Channel and control.—Probably permanent. Wye levels, run September 16, 

1912, indicate that there would be no flow past the gage if the river were to fall 
to a stage of 0.0 + 0.2 foot referred to gage datum. 

Extremes of stage.—Maximum stage recorded during year: 15.8 feet at 7.30 a. m, 
February 20. Minimum stage recorded: 0.5 foot at 7.30 a. m. July 10.
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Winter flow.—Discharge relation probably affected by ice for short periods. 
Accuracy.—Gage-height record reliable. 

Data insufficient for estimates of discharge. 

Discharge measurements of Coal River at Fuqua, W., Va. during the year ending Sept. 

  

  

30, 1914. 

Gage Dis- Date. Made by— height. | charge. 

Feet. Sec.-ft. 
NOV. 22: “1 J. PolorSoN. os cd te ove sne nnn nr it stats rtmm ens ses sn asm man tn mn nn nnn 2.38 444 

22). i. 0. es sai i said d ne sme hs x See Sb Seen R re Sas AS SR 2.36 432       
  

Nore.—Measurements made by wading at Tornado. 

Daily gage height, in feet, of Coal River at Fuqua, W. Va., for the year ending Sept. 

  

  

  

                        

30, 1914. 

[W. C. Hoy, observer.] 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

1.45613.8 13.7 76.6 .13.85({5.0 13.281 1.1010.64 [1.007 1.44 
1.32:7.6 13.5 152 |/3.6316.5 ]3.02{ 1.06 .62 «907% 1.30 
1.24.59 13.6 |4.5 |3.5 {6.6 12.8511.001 .60 .88 | 10.0 
1.17 4.4 43.95] 4.0 {3.55 (5.6 {2.71 { .96¢ .60 $2.1: 3.55 
1.1240 $3.95{3.751 3.44 {4.8 13.8 11.02; .58 781 2.42 

1.083/3.07 13.8 [3.6 13.9 (41 (4.4 {1.34 .56 7211.7 
1.04 183.651 3.8 48 152 43.7 {6.5 7140) .54 721 1.64 
1.04 16.3 13.9 [3.4.56 4.6 156 11.19] .52 69 | 1.62 
1.3313.2 16.1 14.8 V5.1 [8.4 156.3 11.051 .51 677 1.59 
1.96 14.3 19.7 {4.2 14.5 }8.0 ¢4.9 {1.01 .51 66 [1.43 

2.40 13.8 18.5 3.9.5.0 {6.0 :14.6 941 .55| .78] 1.4 
2.337 3.3015.9 | 3.4611.5 {5.0 {4.1 8) .58; .95] 2.06 
2.7212.9414.4 |3.1979.0 14.3 {3.9 81] .54}1.04| 2.06 
4.2 12.7413.9 | 3.6 17.4 18.95/3.48] .82; .811 .04}1 1.80 
4.4 12.5213.66(3.34]6.5 [4.0 |3.20] .76]1.8 | 1.06 | 1.59 

30 oe carats a hh DY 1 7T 52.3113.3213.2416.2 (7.7 12.92 . 123.181.3171 1.44 
Mt rs iis ties «5619.2 1.2.23: 3.1214.0 16.8 {12.0.1 2.668} 706.1 {1.4 | 1.32 
TRE a rE Rape l +59-1{5.5 12.14 ;2.98:4.6 16.4 }8.1 [2.46 6713.36 {1.00 1.23 

XG etree ana seaa .74 13.9 12.04]2.86{11.5 (5.8 {6.2 2.26 66 i 3.55 .88 1.16 
Ose. tit i vai sed 1.07 13.101 1.96 1 2.80 14.8 1 5.3 12.2 2.10 .68,2.52 | .814 1.4 

OY ih iad 1.5812.6711.9013.07,9.8 (4.5 {11.6 1 1.9 811.95 771.08 
De dees ana wl a a a 1.6512.3611.86 14.2 6.6 14.3 18.0 1.84 84 | 1.64 90 1.00 
LL ERE Cam Se NERS 1.55 12.14 1.841 3.6. 1.5.4 14.7 76.1 11.78 Stitl.42i .75 .94 

rss ns ita nnn ihe ns s 1.401207 71.78 -3.2515.6 | 5.7 58,0 1.68 8it.261 .72 .93 
Dsl iva saa aah 1.98 1.88.:1,.71 14.2 | 5.5 16.0 (4.4 11.58 8111.16}1.19 .96 

Besse eens nara 5.3 1.80 | 4.3 59 14.8 ¢6.1 6.1 1.49 .80{ 1.41 | 1.81 .96 
linens ss sss n ae sunt 3.2711.7476.1 5:2 14.2 157 156 1.41 .80]11.37 1 2.46 .90 
I sna sani enn as ae ae 2.76 12.39 | 4.8 | 4.4 3.95] 5.0 4.6 1.33 .90]11.70 | 2.32 .88 
ANON FR SIN 2.26 2.75 | 4.1 3:8. joes. 4.5 14.1 1.26 .76) 1.38238 .81 
Be bs dha ee eR 1.7.1 2.85 7:3.8 1.3.5 fi-acun 4,3 8.711.214 .691:1.181'1.89 78 
BY areata aisnens nti na ents vd 1.56 ....00 3.7: { 5.1 aa. £7 faved 1.34... 3.08 1.1.65 Ves: 

  

NoTE.—On Feb. 17 observer reported ice along shores. Discharge relation probably not materially 
affected by ice. 

POCOTALIGO RIVER AT SISSONVILLE, W. VA. 

Location.—At highway bridge at the post office at Sissonville, W. Va., one-fourth 
mile below mouth of Grapevine Creek. 

Drainage area.—Not measured. 
Records available.—June 26, 1908, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to 
hundredths. Limits of use: Hundredths below 2.5, half-tenths from 2.5 to 3.5, 
and tenths above 3.5 feet.
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Discharge measurements.—Made from downstream side of bridge or by wading. 
Channel and control.—Sand and gravel; may shift during floods. A determina- 

tion by leveling, August 10, 1910, indicated that there would be no flow past the 
gage if the stage were to fall to 1.2 feet + 0.2 foot. On November 25, 1913, this 

stage was found to be 0.7 foot 4 0.2 foot. 
Extremes of stage.—Maximum stage recorded during year: 21.5 feet, February 

19. Minimum stage recorded: 0.9 foot July 11, 12, and 13. 
The flood of June 27, 1910, reached a height of 33 feet by the gage datum. Some 

of the flood water passed around the gage. 

Winter flow.—Discharge relation may be affected by ice for short periods in Decem- 

ber, January, and February. 
Regulation.—A dam and small power plant above the station modify the low-water 

flow. 

Data insufficient for estimates of discharge. : 

Discharge measurements of Pocotaligo River at Sissonville, W. Va., during the year ending 
! Sept. 30, 1914. 
  

Gage Dis- 
Date. Made by— height. | charge. 

  

Feet. Sec.-ft. 
2.37 68 
2.42 70 

Nov. 25 
25 

  

    
  

NoteE.—Measurements made by wading at a section about 250 feet above gage. 

Daly gage height, in feet, of Pocotaligo River at Sissonville, W. Va., for the year ending 
Sept. 30, 1914. 

[B. N. Sisson, observer.] 
  

  

| 
Day Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

| 
Yo aa .501,3.971 6.2 2.85 | 6.6 5.1 3:35 2.85 L141 LOG 1.14 2.26 
GY ili eainee 1.631 1.94 7.0 2.7 4.2 4.0 7.4 2953: 3.221 1.027 1.00 2.28 
Bessie 1.71 1.661 -3.6 3.1 3.35! 3.8 5.2 2.6 1.20.1 3.021: 1.11 2.65 
de tending inn L501 1.874 3.6 4.4 3.2 7 3.9 2.5 1.20 : 1.10 2.6 
BRT i iat 1.421 "3.59 .3.1 4,6 3.25} 43 3.4 7.9 1.34 | 1.06 11.11 2.93 

Qo Toei wan LA 1 1.25 2.051 4.4 3.5 5.7 3.0 {10.9 1.241 1.08] 1.09 2.92 
Pe Shae ta 3.251 1.431:6.8 4.4 3.4 6.5 3.4 5.8 L.17 1.02% 1.0% 2:12 
Bator. avis 1.251:-1.20 6.2 4.7 3.05| 4.8 6.0 4.5 1.10] 1.0%:¢ 1.11 2.33 
OR in 1.3) 2.47] 4.7 7.9 2.65; 4.3 7.5 4.2 1.13 981 1.13 2.22 

Wo en 1.19] 4.6 3.6 7.9 2.6 3.8 4.4 3.6 1.13 .96 | 1.06 2.25 

We. ees i 1.21] 4.4 3.3 4.8 2.6 3.9 3.6 3.15% -1.14 92 2.85 1.95 
A ara 1.17 V 4.1 3.0 3.7 2.5 3.6 5.3 2.951 1.10 Ot 4.3 2.05 
Wve ia 1.14 | 6.4 27 3.15) 2245] 3.8 3.05 | 2.95 .99 L011 4.5 1.92 
an 1.13{- 7.9 2.7 3.1 2.7 4.6 2:85 1:2.8 L061 1.201<2.8 2.07 
YRS as 3.08:7-2.9 2.6 2.8] 2.9 5.3 3.05% 2.5 1.03) 3.2 2.55 2.07 

16. ir a 1.10 | 18.4 2.29 | 2.8 2.8 | 4.8 9.6 241.1 1.10] 2.351 2.6 2.02 
i aes 1.09 | 10.2 2.3 2.8 2.9 3.9 5.8 2.254 1.00 205 2.58 2.02 

AS. inn 1.14 | 4.6 2.351 2.85] 4.6 3.7 4.1 2191103 1.70 2.40 1.87 
: 4 ER a 1.24 3.6 2261 26 17.7 3.5 3.8 Lod] 1.09{ 1-59:{ 2.40 1.79 
Oi vey 4.3 3:1 2.18 ,.2.6 1-13. 3.35; 12.1 Y.96:f{:1.10:{ 1.42.1:.2.20 1.87 

oboe cn 3.6 2.85 2101.29 5.2 3.2 6.8 Y.771-1.061 1.551]: 2.04 Yt 
casita ams 3.2 266 2.12| 3.15} 41 3.35 :5.0 1.300 1.31 1.1.95 |-=9 9p 2.12 

oO a 2.5 2.551 2187 2.751 3.8 3.8 3.6 Y.62{ 1.07 L13{ 2.5 2.01 
Of oes 2.8 2.37.1 2.6561 2.65] 3.2 4.2 3.2 L701 1.07] 1.35) 61 1.97 
2D ccna 6.3 2.98 3.2 5.7 3.3 3.6 3.05 X77 1.06 1.21 3.7 1.82 

00. red 7.0 2.10 | 10.8 4.3 3.2 3.35 12.5 1.82 ¢ 1.04] 1.271 2.905 1.91 
i 3.7 2.08] 5.8 3.4 4.0 1517.1 L4) 1.231 1.19 2.7 1.82 

OS elena 2.95] 3.4 4.0 3.056 4.3 3.6 4.3 Ld Lh | 3171-249 1.78 
ies 2.75 4.8 3.45 2.85 0 canis. 3.9 3.6 1.38 | 1.09 1.13 2.7 1.41 

80.5. arn A 2.33.-3.6. 1-3.2 8. ns 3.9 3.2 1.321 1071 1.1 :25 1.68 
AN... 2.43.50 3.0 20 i... Bid Toveibes 1.20 50 LW = 2.420                         
  

NorEe.—Discharge relation probably not affected by ice.
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SCIOTO RIVER BASIN. 

SCIOTO RIVER AT CHILLICOTHE, OHIO. 

Location.—At the Scioto Valley Traction Co.’s bridge. 
Drainage area.—3,760 square miles. 
Records available.—December 1, 1913, to September 30, 1914. 
Gage.—Vertical staff attached to south side of middle concrete pier of bridge; read 

daily, in the morning. 
Discharge measurements.—Made from highway bridge about 100 feet west of 

gage; at low water, by wading. 
Channel and control.—Rock, gravel, and mud; probably fairly permanent. 
Extremes of stage.—Maximum stage recorded during year: 13.7 feet March 30. 

Minimum stage not known as no records are available during parts of February, 
March, June, and July. 

Winter flow.—Discharge relation probably affected by ice during parts of January, 
February, and March. 

Accuracy.—Gage-height record reliable. 
Cooperation.—Gage heights furnished by United States Weather Bureau. 

Data insufficient for estimates of discharge. 

Discharge measurements of Scioto River at Chillicothe, Ohio, during the year ending 
Sept. 30, 1914. 
  

a Gage Dis- 
Date. Made by height. | charge. 
  

Feet. Sec.-ft. 
Juno 12 | Ellsworthan@ AQams. ... .... cine iiiiiioiiinsesdnstslanssnssiinnnnses 0.25 526 
JUIy 1S LR. MM, AGAmMS., coo siete vans svn son aivs tsi dive ennins nes vi nbie won vive — .05 413       

Daily gage height, in feet, of Scioto River at Chillicothe, Ohio, for the year ending Sept. 
30, 1914. 

[Marion MacKey, observer.] 
  

  

    

Day. Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug Sept. 

eins sn 1.0 1.6 Ol Less 10.5 2.0 0:8 1c nea —0.2 1.2 
Dv dieu na 2.0 1.5 8.8 0...0... 10.1 1.9 A oli —-.3 +6 
Di Sembts een neh bd 2.3 1.5 6.270... 12.2 1.9 Flees —.3 .4 

cri bist i ee 2.0 1.4 5:0 I... ou 13.0 1.8 2a —.3 «4 
Ba Ro aE 1.9 1.3 5.0 fives 13.1 3.9 2%...5.. — .4 ox 

1.9 1.3 4.9 4.0 7.0 1.6 +2 fants — .4 3 
1.7 1.2 4.1 6.3 31 1.6 2 lain — .4 3 
1.7 12 7.9 8.3 3.8 1.6 3d... — .4 1 
1.7 1.6 9.0 83 10 4.1 ile. — .4 3 
1.6 LY 5.5 6.11 12.8 5.2 Ei aste — .4 Aa 

1.6 1.9 5.4 5.81 10.8 4.8 Sf. unm — .4 0 
L5 1.6 5.4 6.4 9.4 4.0 2 aso — .4 —.1 
1.4 1.5 5.3 6.3 8.8 3.8 1.05.0 —.5 —.1 
Yodan. 4.9 5.7 8.0 4.9 Eilon. —-.5 —-.1 
1.4 3.0 4.8 8.1 7.1 5.8 Xi. —.5 —.2 

16a al vie aes 1.0 2.9 4.81 11.0 4.8 5.7 —-.5 —-.2 
Be rn a 1.3 1.8 4.7 11.9 4.4 52]. —.5 —.2 

ey .8 1.6 4.7 | 10.6 3.8 511 —.5 —.3 
XY. Rg 1.5 4.7 9.7 3.1 4.4 |. — .4 —-.3 
en ss cn nn Bann wa .6 1.5 4.9 8.4 3.1 4.1 — .4 —-.3 

Cr Tu iia hated ee 3 1.9 4.9 5.0 2.9 Sel i.e cn) — 4 —.3 
Or net i rr sam ir 1.9 4.7 4.8 2.5 20. eee — .4 —.3 
0 a amie iis nin saa 5 1.8 4.7 4.0 2.4 1...) es — .4 —.3 
hii ai rie 1.8 LE ....... 3.1 2.0 61a] ei — .4 —-.3 
ans nah wien Sas Sirens ne Aaa 2.1 Be {endrsas 3.0 1.8 4... lie; —.3 —-.3 

Bee citi es 2.2 6:6 ...5. 0 2:5 2.4 30: iene 0 —- .4 
ena diesen 2.0 2. sinus 2.4 2.0 Sei ats «0 — .4 
Dana Tense eas 1.9 37 fusecies 8.8 2.6 ot Sloane 0 — .4 

1 FR NIE A rE Ne Sed {ued 12.0 2.6 7 Sant a7 — .4 
Br ie aaa 1.7 libs 13.7 2.5 g a2 levees 3.7 — .4 
Bl. srs anna ite pei es 1.7 2.4%.....-- 32, 2 aan] 5 6... eos Xt. aii                     
  

NotE.—No record of stage Feb. 24 to Mar. 5; June 16 to Aug. 1 except July 18.
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LITTLE MIAMI RIVER BASIN. 

LITTLE MIAMI RIVER AT PLAINVILLE, OHIO. 

Location.—At the steel highway bridge about half a mile above the Pennsylvania 
Railroad station. 

Drainage area.—1,680 square miles. 

Records available.—July 10 to September 30, 1914. 

Gage.—Chain gage attached to downstream side of bridge; read morning and evening 
to quarter-tenths. Limits of use: Hundredths below 6.2, half-tenths from 6.2 to 

7.6, and tenths above 7.6 feet. 

Discharge measurements.—Made from downstream side of bridge; at low water, 

by wading. 
Channel and control.—Channel consists of heavy gravel and rock, covered with 

layer of mud. Control is at a riffle about 600 feet below gage; practically per- 
manent. 

Accuracy.—Discharge relation affected by backwater during extremely high water 
in Ohio River. 

Data insufficient for estimates of discharge. 

Discharge measurements of Little Miami River at Plainville, Ohio, during the year ending 
Sept. 30, 1914. . 

  

  

Gage Dis- 
Date. Made by— height. | charge. 

. Feet. Sec.-ft. 
June 4-1 Ellsworth and AdRUS. cocoa anrcaror vers arta assnnmsnenssnssnnnsosie 6.11 180 
July 14... A SR RR Re 8.45| 1,440 
Aug. 19 1..... YEE RRR I pt CE re pe SUT NE ES RR i rg 5.57 73.4       
  

Daily gage height, in feet, of Little Miami River at Plainville, Ohio, for the year ending 
Sept. 30, 1914. 

[John Burns, observer.] 

  

  

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept Day July. Au, Sept. 

ss ei ten 5.00: 7.45 HA)... ane SSL 5.64 5.951 2h aeas-ianas 5.98 | 5.44 | 5.50 
sie ta ene 5.54 | 7.05 5-52.75. 01 ell 20 aimee 5.88 | 5.48 | 5.51 

Seles Sinn frend 5.55 6.7 3.72 105.85 1 23. auracenes= 5.78 | 5.64] 5.50 
dot sii aan 5.44 | 6.4 6.17 0. B20, ns 5. 5.65 | 5.66 
De eeniinatessneesss 5.457 6:2 D8 5, 08 I Dw rarer 5.72 13.1 5.58 

Bua. inne slo ies 5.49 6.00 5.06.4" 5.001120. css enn 5.60 | 8.0 5. 62 
ene fe Eek 5.48 6.12 3:38. SB HOT eerie 5.61 | 6.85 | 5.58 
ec area 5.48 5.98 5:54 5.50 11:28. cnn eters 5.65 | 8.2 5.59 
ene 5.50 | 5.95 5.52:1=5.84 10:29. on cen 5.55 [14.5 5. 62 

10... 5.78 | 5.52 | 5.88 2:40:% 5,401.30... ccc. 5.61 | 9.6 5. 65 
3). enna 5,021 82 loe-ves 

  

                        

LICKING RIVER BASIN. 

LICKING RIVER AT FALMOUTH, KY. 

Location.—At the highway bridge on Ferry Street, about 500 feet above mouth of 

South Fork. 
Drainage area.—2,290 square miles. 
Records available.—January 1 to September 30, 1914. 
Gage.—Chain gage attached to bridge; read daily, morning and evening.
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Discharge measurements.—Made from bridge, from boat, or by wading, according 

to stage. 

Channel and control.—Fairly permanent. 

Winter flow.—Discharge relation probably not materially affected by ice. 
Accuracy.—Discharge relation may be affected by backwater during high water in 

South Fork. 

Data insufficient for estimates of discharge. 

Discharge measurements of Licking River at Falmouth, Ky., during the year ending 
Sept. 30, 1914. 

  

  

  

Gage Dis- 
Date. Made by— height. charge. 

Feet. Sec.-ft. 
May 30 | Ellsworth and Adams. ....... 1.70 201. 
Aug. 15 | Ellsworth and Streeter 1.47 146 

  

    
  

Daily gage height, in feet, of Licking River at Falmouth, Ky., for the year ending Sept. 
’ 

  

  

  

  

Day. Jan. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Scpt. 

4,2 11.0 6.0 7.6 3.9 1.6 12 1.3 2.2 
4.0 9.0 4.5 10.0 3.7 1.5 1.2 1.3 2.0 
3.9 6.5 4.2 9.8 3.5 15 L1 1.2 1.9 
3.9 7.6 4.0 8.8 3.5 15 1.1 1.2 1.7 
6.6 5.3 4.0 6.6 4.0 2.6 1.1 1.2 5 

4.7 6.1 3.9 6.0 5.0 4.8 3 1.2 1.4 
4.3 9.8 5.2 4.2 9.5 5.2 1.1 1.2 1.4 
4.3 7.0 5.0 4.2 9.5 3.4 11 1 1.3 
4.2 5.5 4.8 4.0 9.0 4.3 3.1 1A 1.0 
4.2 5.0 4.4 4,2 8.5 3.5 1.1 1.1 1.5 

4.1 4.8 5.2 4.5 7.0 2.5 1.0 1.2 1.5 
4.0 4.0 8.0 4.8 5.6 2.2 L0 2.5 1.4 
4.0 3.3 9.0 4.8 4.5 2.1 1.0 2.2 1.4 
3.0 3.0 9.8 4,6 4.0 2.0 1.0 1.7 1.3 
2.9 3.0 8.5 3.8 3.5 1.8 1.0 1.5 1.5 

2.7 3.2 7.5 3.4 3.2 1.7 1.0 1.4 1.2 
2.5 3.5 6.2 3.4 2.0 1.6 1.5 1.4 1.2 
2.5 4.5 50 3.5 2.8 1.6 L5 1.3 1.2 
2.4 23.0 4.5 3.6 2.6 1.5 L5 1.3 1.2 
2.4 27.1 4.2 3.6 2.5 15 1.5 1.3 1.4 

2.3 21.5 3.8 3.5 2.4 1.5 1.4 1.8 1.3 
2.3 15.3 ST 4.0 2.3 1.4 1.4 L5 1.3 
2.2 13.2 3.6 4.5 2.2 13 1.4 13 1.2 
2.2 7.5 3.5 4.0 2.1 1.3 1.3 1.3 1.3 
3.0 4.7 3.5 3.5 2.0 1.3 1.3 1.3 1.4 

Bees sei te ie a ee a aS 4.1 4.2 3.4 4.5 2.0 1.3 1.3 3.7 1.4 
da tas i ead 4.1 4.0 3.3 4.6 1.9 1.2 1.3 2.4 1.3 

ea a Sar ad Mia Se en 3.5 3.8 8.6 6.0 1.8 1.2 1.3 2.2 1.2 
ed hadi siti Spams Br [cise msen 7.0 5.0 1.7 1.2 1.3 5.8 1.1 

LR EE Re 30 0......: 9.1 4.0 1.7 1.2 1.3 3.4 1.0 
Ble ive de vi sr as Np pa en 0.9.) wonzsit 8.2 [cok caer YelBilcanenvss 1.3 2.08 lececenes                 
  

MILL CREEK BASIN. 

MILL CREEK AT ARLINGTON HEIGHTS, OHIO. 

Location.—At Arlington Heights, about 1,000 feet below confluence of East and 
West forks of Mill Creek. 

Drainage area.—109 square miles. 

Records available.—September 19, 1912, to September 30, 1914.
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to half-tenths. 
Discharge measurements.—Made from boat at section or at low water by wading 

Day. 

evening, 

 
 

March 27, 1914. Minimum stage recorded: 0.95 foot at 6 p. m. October 11, 1913. 

Investigation of the Department of Public Service of the City of Cincinnati, Ohio. 

Winter flow.—Affected by ice during severe winters. 

Accuracy.—Gage-height record reliable. 

both forks. 

Channel and control.—Probably permanent. 

Data insufficient for estimates of discharge. 

Gage.—Inclined staff fastened to posts on right bank; read daily, morning and 

Date. 

    
  

Discharge measurements of Mill Creek at Arlington Heights, Ohio, during the year ending 

  

Extremes of stage.—Maximum stage recorded during year: 6.2 feet at 5 p. m. 

Daily gage height, in feet, of Mill Creek at Arlington He 

Sept. 29 | Ellsworth and Streeter... ees 
Aug. 11. )1C. BE, Ellsworth, ........... 

Cooperation.—Station maintained in cooperation 

June: 2 Ellsworth and Adams. oo... io ive. tiniest estes aranninase 

76 

B
R
T
 

L
E
 

wT 
W
a
 

e
e
 

e
t
 

ae 
Le 

e
d
 

a 
a 

a 
a
 

T
M
 

e
T
 

a
e
 

EG 
ie 

S
e
d
 

of Cw 
t
e
l
 

Cl 
A So 

ene 
Se 

on 
B
e
 

T
U
T
 

M
e
y
 

w
i
e
 

e
T
 

e
i
 

¥
e
 

e 
. 

nga 
w
y
 

w
a
 

ploy 
a
 

y
y
 

w
a
 

Ce 
PU 
7 
A
 

er 
B
a
a
d
 

ite 

a
s
e
 

ly 
B
S
 

N
A
T
 

RE STN 
XW 

a 

 
 

W
R
 

WA 
S
a
m
 

EEA 
e
y
 

Se 
e
y
 

T
a
 
S
E
 

Ce 
Ny Tet Sa 

shiacivegiu 
te 

ia 
ty 

Kelty 
an ite 

Ci 
w
e
 

C
e
 

ene 
L
y
 

$7 
a 

e
e
 

a
e
 

ty 
hy 

e
y
 

ati 
y
l
 

wr 
gd a 

e
n
 

aa vy   

Norte.—Discharge relation probably affected by ice about Feb. 7-28. 
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MIAMI RIVER BASIN. 

MIAMI RIVER AT PIQUA, OHIO. 

Location.—At North Main Street Bridge at Piqua. 

Drainage area.—842 square miles (determined by the Morgan Engineering Co.). 
Records available.—October 1, 1913, to June 30, 1914. The United States Weather 

Bureau has obtained daily gage readings since January 1, 1911, and flood stages 
January 1, 1907, to December 31, 1910. : 

Gage.—Mott gage, read daily, in the morning, to tenths. Sea-level elevation of zero 
of gage, 848.7 feet. 

Channel and control.—Channel shifts somewhat during floods. 

Discharge measurements.—Made from upstream side of highway bridge, about 
3,000 feet below gage, or by wading. 

Floods.—The flood of March-April, 1913, which is the highest that is known to have 

occurred at this station, reached a stage of 23.3 feet on March 25, referred to the 
gage datum. 

Winter flow.—Discharge relation affected by ice during part of winter. 

Regulation.—Water is taken from the Miami & Erie Canal for power purposes, but 
there is no appreciable regulation. 

Diversions.—The water in the Miami & Erie Canal—about 25 or 30 second-feet— 

flowing south from Sidney, is carried through a siphon under Loranne Creek, thence 
along the edge of the hills to Piqua, where it is used for power. It is discharged 
into the canal about a mile below the gage. In addition to this quantity about 40 

or 50 second-feet are diverted into the lower canal level about 3 miles above the 
gage. 

Accuracy.—Gage-height record not reliable. 

Cooperation.—Gage-height record furnished by the United States Weather Bureau. 
: Results of discharge measurements furnished by the Morgan Engineering Co., of 

Dayton, Ohio. 

Estimates of discharge withheld. 

Discharge measurements of Miami River at Piqua, Ohia, during the year ending Sept. 
30, 1914. 

[Made by H. R. Daubenspeck.] 

  

  

                  

Gage | Dis- Gage | Dis- Gage | Dis- 
Date. height. | charge. Date. height. | charge. Date. height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.ft. Feet. | Sec.ft. 
Apr, 23... 2.0 210 | June 25........ 1.0 00.55 Aug. 20, ..... 0.8 29.9 
May 13...-..:¢ 2. 64 1,390 4 July 3........ .85 41.1 1" Sept. 4........ .88 38.8 

15. nee. 2.64 1,300 1-5 Gleave .8 38.4 dieses .88 35.5 
June 11........ +5 63. } Ang. 12. ....... 1.5; 223 25; eae 1.05 57.9 

Nruviher +5 65. 

  

Note.—Measurements subsequent to June 11, except that on Aug. 12, made by wading 1,500 feet below 
gage.
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Daily gage height, in feet, of Miami River at Piqua, Ohio, for the period Oct. 1, 1913, to 
June 30, 1914. 

  

  

  

Day. Oct. | Nov. | Dec. {| Jan. | Feb. | Mar. | Apr. | May. | June. 

Vedas iil innsionnmersnnsin 1.0 0.9 1.1 0.0 L604. 3.0 1.7 1.0 
.5 .0 1.6 0 2.80. ones 5.0 1.7 1.0 
.0 .0 1.0 «0 2.0 ):...000 4.0 1.6 1.0 
.0 .0 1.0 .0 00 tues 4.0 1.7 1.0 
.0 .0 1.6 .0 2.0. [....... 3.0 1.7 1.0 

0 .0 1.6 .0 3.3 1.0 2.0 1.6 1.0 
.0 .0 1.6 .0 2.1 4.0 2.7 1.8 1.0 
.0 0 .9 .0 1.3 3.0 2.3 1.9 1.0 
.0 .b .9 .0 1.0 2.6 1.9 2.0 1.0 
.0 1.1 .0 0 ein. 1.6 1.3 2.6 1.0 

.0 1.1 0 2.0 3.1 2.7 1.0 

.0 1.1 .0 2.0 3.6 2.7 1.0 

.0 1.1 .0 2.6 3.4 2.6 1.0 

.0 1.8 .0 3.9 3.5 2.3 1.0 

.0 2.5 .0 4.2 3.2 2.4 1.0 

0 2.5 .0 Os. 3.6 2.7 2.0 1.0 
.0 2.5 0 50.0. 3.0 2.5 1:7 1.0 
.0 I .0 200. o.ics 2.9 3.2 1.9 1.0 
.0 «1 .0 JO 2.0 2.7 1.4 1.0 
.6 .0 .0 00 euensen 1.6 2.5 1.0 1.0 

.6 .0 .0 oD lene 1.6 2.4 1.0 1.0 
1.2 .0 .0 el fens 1.0 2.3 1.0 1.0 
1.2 .0 .0 Lil... 1.0 2.0 1.0 1.0 
1.8 .0 .0 LS a. 1.0 2.0 1.0 10 
1.8 .0 .0 2.0 [...c.u.. 1.0 2.7 1.0 1.0 

1.8 .0 .0 Pein yd 1.0 2.1 1.0 1.1 
1.8 .0 .0 5... 2.0 2.0 1.0 1.1 
1.8 .6 .0 0... 5.0 1.6 1.2 1 
1.8 .6 0 Y.0 0. ons 4.0 1.0 1.2 1.0 
1.8 1.1 .0 Y.ol-......: 5.6 1.0 1.2 1.0 
1.8 |...on-.- .0 1:0. aes 3.0: ues onn 1.0 jocceuuve                     
  

Note.—See “ Accuracy’ in station description. 

MIAMI RIVER AT TADMOR, OHIO. 

Location.—At the National Road Bridge at Tadmor, about 43 miles below the mouth 
of Honey Creek, which enters from the left. 

Drainage area.—1,130 square miles (determined by the Morgan Engineering Co.). 
Records available.—January 1 to September 30, 1914. 

Gage.—Vertical staff in two sections; read daily, in the morning, to tenths. Sea-level 
elevation of zero of gage, 763.68 feet. 

Discharge measurements.—Made from upstream side of bridge a gage or by wading. 

Channel and control.—May shift slightly during floods. 

Extremes of discharge.—Maximum stage recorded during year: 11.9 feet at 12 mid- 

night April 8; discharge, 11,400 second-feet. Minimum stage recorded: 1.5 feet 
August 5-9; discharge, 67 second-feet. Highes) stage known: 25.4 feet, which 

occurred March 25, 1913. 

Winter flow.—Discharge relation may be affected by ice for short periods during 

extremely cold weather. 
Diversions.—None. All the water diverted into the Miami & Erie Canal is wasted 

into the river several miles above Tadmor. 
Accuracy.—Records reliable. 
Cooperation.—Gage-height record furnished by the United States Weather Bureau. 

Results of discharge measurements furnished by the Morgan Engineering Co., of 
Dayton, Ohio.
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Discharge measurements of Miami River at Tadmor, Ohio, during the year ending Sept. 

  

  

30, 1914. 

Gage Dis- x Gage | Dis- 
Date. Made by— height. | charge. Date. Made by height. | charge. 

Feet. | Sec.ft. Feet. | Sec.ft. 
Dec. 20 | H. % A fey 2.0 139 || July 16 | H. I. » Paubonspack 1.85 126 
Mar. ll ce. G0. cue ciian nae 5.5 2,640 16 0..:.40. Jo nL 1.85 122 

28 | I. E. a; OUR save nncnies 9.75 7,340 29-4 5 Pe baleen cise 2.0 a192 
Apr./17 1H. 1. p Danpeuspost. . 4.0 1,360 29... 40.......... 2.05 a 196 

05h B0. cabs eets 2.9 359 i Aug. 10-1:-..- 40... .e.c henna 1.75 a 109 
May 15 Bovis and Houk| 4.4 1,560 10... 80. ce iiaen linet 1.75 a 107 
June 4 | H. R. Daubenspeck....| 2.4 278 18 1... RO. aia 1.8 a 108 

ese 40. ciara 1.9 143 18 1¢...-. G0... over 1.8 a 109 
2B Jeraininie G0. si ennenaads 1.9 144 || Sept. 3 |..... 40... le 2.1 a 205 

July 2 .-... QO i ciniasnesnipes 2.1 179 S {evan 40... cred 2.1 a 201 
Seat aie G0... ir, 2.1 187 231... 00a. essa rnness 2.4 297                 
  

a Measurement made by wading at a section about 50 feet below gage. 

Nore.—Measurements made by engineers of the Morgan Engineering Co., of Dayton, Ohio. 

Daily discharge, in second-feet, of Miami River at Tadmor, Ohio, for the year ending Sept. 

  

  

  

30, 1914. 

Day. Jan Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept. 

142 | 2,380 980 { 3,070 470 376 196 119 142 
14217:1,750 1,120 7 640 470 376 196 99 168 
142] 1,670 | 1,430 5,230 470 376 168 99 142 
168 | 2,110 | 1,120 | 3,900 376 376 168 99 168 
168 1,750 | 1,750 | 3,070 376 376 168 67 168 

142] 1,120; 1,930] 2,110 980 335 168 67 168 
1421 1,270 3,070 2,110{ 1,120 297 168 67 168 
168 | 1,840 ( 1,840 | 11,000 ( 1,120 261 168 67 119 
1681 2,110] 1,750 7,790] 1,930 196 168 67 119 
196 | 2,770 | 1,270] 5.230 | 2,110 168 168 82 99 

470 | 1,670 | 1,930 | 3,570 | 1,930 168 168 168 297 
470 | 1,670 | 1,750 | 3,370 | 1,930 168 168 524 297 
470 | 1,670 | 1,590 | 3,070 | 1,270 168 168 376 297 
470 | 1,670 | 2,380 | 2,570 | 1,120 168 168 168 297 
583 | 1,120 | 4,340 | 1,930 | 1,120 168 168 168 297 

840 | 1,120 4,560 | 1,670 | 1,120 168 168 168 297 
261) 1,120 3,370 1,270 40 168 168 142 335 
297 ( 1,120; 2,870] 1,120 583 168 168 142 335 
3761 1,270 | 2,770 980 583 168 168 142 335 
335 1, 270 | 1,510 709 583 168 168 168 335 

376.1 1,270 1,270 709 470 168 168 168 376 
470 | 1,270 709 470 168 168 168 335 
470 | 1,270 709 583 470 168 168 168 335 
470 | 1,270 583 583 335 168 168 168 376 
910 | 1,270 583 583 335 168 119 168 335 

840 | 1,120 524 470 297 168 168 168 583 
583 | 1,050 583 470 297 168 227 168 335 
470 | 1,050 | 7,080 583 335 168 168 168 168 
7 PEA 5,830 583 376 168 168 196 168 
401 Loc ovis 4,450 470 376 168 119 168 335 
583 {xe viiv- B70 il ies 376-1 Cc ae 119 168 i........                   
  

No1E.—Daily discharge determined from a rating curve fairly well defined between 99 and 335 second 
Jeet, and ellasineg between 335 and 11,000 second-feet. Open-water rating curve used throughout 

© perio



80 SURFACE WATER SUPPLY, 1914, PART IIL 

Monthly discharge of Miami River at Tadmor, Ohio, for the year ending Sept. 30, 1914. 

[Drainage area, 1,130 square miles.] 

  

  

  

      

Disch i d-feet. scharge in second-fee Bum 1 

epth in i 
Month. inches on Accu 

: i Per drainage |Tacy- 
Maximum. | Minimum. | Mean. square Ty 

mile. * 

JOANUOY Y wasniscramesns sndvsnsnsnssivaroint 910 142 394 0.349 0.40 | C. 
HODTUALY «cw enic isis nnvsssssnnsdsnasannnns 2,770 1,050 1,500 1.33 1.881. C, 
March......... 0 a iis ine itiies 7,080 524 2,240 1.98 2.28 | B. 

Anvil... iat reat Ses Da 11,000 470 2,570 2.27 2.53 | B. 
MY. rrr ciara rhe sen a a TR 2,110 297 795 704 81 1'A. 
FUNG. na a 376 168 217 .192 211 B. 

ly. nan 227 119 167 .148 A718. 
SVE a RR RR i SSR TR 524 67 157 .139 -J6.{:B. 
LI 1 A ARNE RET LB 583 99 264 .234 «20 1 B.       
  

MIAMI RIVER AT DAYTON, OHIO. 

Location.—At Main Street Bridge, Dayton, about half a mile below mouth of Mad 

River and 1 mile above mouth of Wolf Creek. 
Drainage area.—2,450 square miles. 

Records available.—March 18, 1905, to December 31, 1909, and April 1, 1913, to 

September 30, 1914. 

Gage.—Vertical staff attached to downstream end of first pier from left bank; read 

once daily to tenths. 
Discharge measurements.—Made from bridge. 

Channel and control.—Practically permanent except during periods of extreme 

floods. 
Extremes of discharge.—Maximum stage recorded during year ending September 

30, 1914: 9 feet at 6 p. m. April 8; discharge, 22,800 second-feet. Minimum stage 
recorded: 0.4 foot on August 9; discharge, 215 second-feet. The flood of March- 

April, 1913, reached a stage of 28.1 feet on March 26. 

Winter flow.—Ice may affect the discharge relation during extremely cold weather. 
Diversions.—A power plant about a mile above the station may divert water around 

the section and a dam on Mad River about 2 miles above the station diverts water 
into the Miami & Erie Canal. 

Accuracy.—Records good. 
Cooperation.—Gage-height record furnished by the United States Weather Bureau. 

Results of discharge measurements furnished by the Morgan Engineering Co. 

Discharge measurements of Miami River at Dayton, Ohio, during the years ending Sept. 

  

  

30, 1913-14. 

oe Gage Dis- Li Gage | Dis- 
Date. Made by height. | charge. || Tate: Made by height. | charge. 

1912-13. Feet. | Sec.-ft. || 1913-14. Feet. | Sec.-ft. 
June 3 | Smith and Bosard..... 2.4 1,630 || May 11 [ H. R. Daubenspeck....| 3.1 2,430 

5 | Daubenspeck and Bo- 2 ee 80. Lanervas tdoatis 1.4 745 
Sard. coe cis cre deaty 2.5 1,760 [| Juno 6 | ..-<. 11 PC We 3.2 550 

16 | Bosard and Petty...... 1.6 920 IH 0 dois. vanais. Go .8 355 
20% eesh 40. al ont +9 430 

1913-14. Joly Si... BO. cies +65 252 
Feb. 2 | Houk and Petty. ...... 3.65 3,360 0{ Aug, 13) ...... BO. i ees 1.2 616 
Mar. 7 | Petty and Steinhilber..| 5.45 8,230 20 wees, G0... aii, .6 306 

28 1... Oc ciniti nun mui was 7.65 | 16,3 Sept. S-. 0. d0...5- 0 san .6 319 
. Apr. 8 | Houk and Steinhilber..| 9.0 » 28 oka G0, ius sericea, .55 264                 
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Daily discharge, in second-feet, of Miami River at Dayton, Ohio, for the years ending 
Sept. 30, 1915-14. 
  

  

  

  

                        
  

Day. Apr. | May. | June. | July. | Aug. | Sept. Day. Apr. | May. | June. | July. | Aug. | Sept. 

1913 
eee 12,100 | 2,310 | 3,090 | 743 | 363 363 850 | 1,080 | 904 | 280 412 

Bins 9,340 | 2,310 | 3,090 {1,080 | 363 280 850 990 | 904 | 280 467 
S-tavu- ,050 | 2,190 | 2,740 | 904 | 363 280 740 990 [1,080 | 280 467 
dona. ,500 | 2,070 | 2,740 | 904 | 363 280 640 904 | 904 | 319 412 
WE 29,400 | 2,070 | 2,580 | 822 | 363 246 440 904 | 904 | 319 467 

Gasman 14,100 | 1,850 | 2,310 | 743 | 363 246 260 904 | 822 | 319 528 
Tn. 9,670 { 1,850 | 2,070 | 743 | 319 280 260 904 | 822 | 363 467 
S-.- 7,430 | 1,850 | 2,070 | 743 | 319 319 440 822 | 743 | 412 467 
9. c.0.3 5,930 | 1,740 | 1,740 | 667 | 319 319 350 990 | 467 | 412 467 

310-2... 8,370% 1,740 | 1,540 | 595 | 319 319 260 904 | 467 | 412 467 

H.o.... 21,200 | 1,640 | 1,260 | 467 | 319 319 170 904 | 412 | 363 467 
10. 17,900 | 1,540 | 1,080 467 | 363 319 100 822 412 | 363 467 
13.0... 20,700 | 1,350 904 467 | 319 319 430 822 412 | 363 467 
i. ; 1,640 | 1,080 | 467 | 319 | 319 100 822) 412| 363] 412 
15.5. 17,000 | 2,190 | 1,080 | 990 | 319 | 319 690 | 743 | 412] 363 | 412 

eT A217 363. xvas 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. |Sept. 

1913-14. 

  

                        
OR RR 319 [1,540 | 412 | 467 [1,850 | 9,340 | 3,280 | 1,960 | 363 | 467 | 363 | 363 
Vo 319 [1,260 | 412 | 467 | 1,850 | 7,120 | 2,910 | 1,440 | 363 | 467 | 319 | 363 
M8 319 | "990 | 363 | 467 |1,850 | 5,650 | 2,310 | 1,260 | 363 | 467 | 319 | 363 
19, aa 319 | 743 | 363 | 4672070] 3, 2,070 | 1,080 | 363 | 412 | 280 | 319 
DO 319 | 667 | 363 | 4672190 | 2,580 | 1,960 363 | 319 | 280 | 363 

reins Xs 319 | 595| 363 | 467 1,960 | 2,190] 1,850 | 822| 319 | 280 | 363 | 363 
By avai 319 | 467 | 363 | 467 1.850 | 1,960 | 1,740 | 822 | 319 | 280 | 246 | 363 
eI 319 | 528 | 363 | 528 |1,850 | 1,640 | 1,440 | 822 | 319 | 280 | 246 | 412 
BY an 412 | 467 | 363 | 595] 1,850 | 1,440 | 1,260 | 822 | 363 | 280 | 246 | 412 
DE ara 412 | 467 | 363 [1,170 | 1,740 | 1,350 | 1,260 | 743 | 363 | 280 | 280 | 363 

oes 412 | 467 | 363 [1,350 | 1,740 | 1,260 | 1,260 | 743 | 363 | 280 | 280 | 363 
RR 412 | 467 | 363 [1,260 | 1,540 | 1,350 | 1,260 | 743 | 467 | 280 | 319 | 363 

Br ses tan anennn 467 | 595 | 363 | 1,260 | 1,540 | 15,700 | 1,440 | 743 | 467 | 319 | 363 | 363 
ener a rai 412 | 595 | 363 | 1,260 |....... 12,500 | 1,440 | 667 | 412 | 319 | 528 | 319 
AR 467 | 595 | 363 | "904 |....... 8,600 | 1,350 | 667 | 363 | 319 | 528 | 363 
Beran az). 363 | 1,640 [....... 8050 fe. 067 i..v.o. gio} 6678... 
  

Note.—Daily discharge determined from a rating curve fairly well defined between 246 and 467 second 
feet, and well defined between 467 and 22,800 second-feet. Open-water rating used during entire period 
Estimates of flow do not take into consideration the water diverted around the gage. (See ‘‘ Diversions.””) 

14725°—wsp 383—16——6
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Monthly discharge of Miami River at Dayton, Ohio, for the years ending Sept. 30, 1913-14. 
  

  

  

  

      

Discharge in second-feet. 
Accu- 

Month 5; rac 
Maximum. | Minimum. | Mean. y- 

. 1913. 
API a a et ET 29,400 2,310 9,660 | C. 

a RE 7,430 1,170 2,240 | C. 
June. oes eds snes Sede a eT te LE 3,090 743 1,430 | C. 

JOY cs a es rr Li ae 1,080 412 687 | C. 
AN EE a eS Se SE Ce CD a EL LE 412. 280 344 | C. 
Septomber. o... . . cdsasesena saris Sir naan 528 246 379 | C. 

1913-14. 
DC ODO. Ct ch tn lessees Spi a Deas vl Rr me Be ad 467 319 380 | C. 
November. .......c..-:- cons Sneath sete ra are ee as 1,540 319 | 582 | C. 
Pecember.:. cs. 2... int 1,080 363 498 | C. 

Tanarg coor ar Yamato Min ee an 1,640 363 606 | C. 
CDIOALY te Se i Ee tp iad 5,370 1,170 2,430 | B. 
March... aaa ed 15, 700 1,260 4,610 | A. 

ADI. en an GRIER A En 21,200 1,260 5,170 | A. 
Mayr. rE 2,910 667 1,350 | A. 
JUNGLE i tis Sei tir Dra rE sin ate 595 319 424 | A. 

TL A A A SEE a I Rei 528 246 3371 B. 
AU CUS Scones Snes ihnae ns atatasir iat tess i reas 667 215 338 | B. 
September. ari ir ee ree 667 280 384 | B. 

Pe YOar. tierra rattan ha eng Seeds 21,200 215 1,420       
NorE.—Estimates do not include flow of water diverted around gage. 

MIAMI RIVER AT HAMILTON, OHIO. 

Location.—A single-span highway bridge on High Street at Hamilton. 
Drainage area.—3,580 square miles. 
Records available.—February 28, 1910, to September 30, 1914. Flood stages only, 

November 16, 1904, to February 27, 1910, reported by the United States Weather 
Bureau. 

Gage.— Vertical staff attached to the south side of the temporary bridge located about 
100 feet below old gage site; read morning and evening to half-tenths. (See 
Water-Supply Paper 353 for description of old gage.) 

Discharge measurements.—Made from upstream side of bridge. 
Channel and control.—Apparently permanent under ordinary conditions. The 

section at the bridge shifts somewhat during floods on account of the high velocity. 
Extremes of discharge.—Maximum stage recorded during year: 9.8 feet at 8 a. m. 

March 28; discharge, 25,800 second-feet. Minimum stage recorded: 2.10 feet 

during periods of July, August, and September; discharge, 392 second-feet. 
The maximum stage on record at this station occurred at 3 a. m. March 26, 1913, 
at gage height 34.6 feet.! The highest stage prior to 1913 was 21.2 feet March 24, 
1898, according to the records of the United States Weather Bureau. 

Winter flow.—Discharge relation affected by ice for short periods during severe 
weather only, as factory wastes probably keep the temperature of the water 
above the freezing point. 

Diversions.—The Miami & Erie Canal is fed by water taken from Miami River at 
Middletown and Miamisburg, Ohio. The quantity diverted is not known, but 
it is probably a considerable part of the low-water flow. 

Regulation.—There are several power plants in Hamilton above the station, but all 
the water is returned to the river above the gage. 

Accuracy.—The discharge relation was materially changed by the flood of March- 
April, 1913, and as no discharge measurements were made after this flood until 
June 6, 1914, estimates of discharge from April 22, 1913, to May, 1914, Tay. not 
be as accurate as those subsequent to this period. 

Data insufficient for estimating daily discharge during flood of March-April, 1913. 
  

1 For information relating to this flood, see U. S. Geol. Survey Water-Supply Paper 334.
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Discharge measurements of Miami River at Hamilton, Ohio, during the year ending 
Sept. 30, 1914. 
  

Gage Dis- Date. Made by— height. | charge. 

  

- Feet. Sec.-ft. 
Jono. 6.) Ellsworth and Adains. .......cccccdevaverivenanen- 2.55 965 
July 17} C. E. Ellsworth.......... 2.48 948 
Sept. 30 | Ellsworth and Streeter 2.10 392          
  

Daily discharge, in second-feet, of Miami River at Hamilton, Ohio, for the period Apr. 22, 
1913, to Sept. 30, 1914. 
  

  

                          
  

  

  

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept. 

1913 1913 
eam a]s ena 4,060] 3,490; 1,840] 1,300{ 1,020 || 16...cccc...]--uaau) 3, 2,200] 2,200] 1,300] 765 
Breas 4,060} 3,220) 1.7201 1,200] 930 {| 17--- 3... .l...... 3,220] 1,960] 2,200] 1, 930 
8 Ad 4,060} 3,220 1,730] 1.200] 9301 18. i lida... 2,960( 1,960] 2,200] 1,200 930 
Boer ou. loneias 4,000)3,4901 1,730; 1,130; 9301 10... ....ccclcvanen ,960] 1,840( 2,200( 1,510; 930 
Desncin dss aayeeasss 3,7700 3,220; 1,0201 1,110; $48 1 20... leaves , 700] 1,730] 2,200 1,510{ 930 

Beit ree yon 3,400) 2,960, 1,510) 1,020] ss lion ............... 2,700] 1,730] 1,960] 1,510] 930 
err 3,490 3,490] 1,510] 1,020 848 || 22.......... 4,660 2,450 1,730 1,960 1,510 930 
S sate reife nis vi 3,490] 3,490; 1,510] 930; 1,110 |; 23.......... 4,660] 2,450] 1,730| 1,840] 1,510( 930 

ie a nina) sea ,490| 3,490] 1,510 930] 930 || 24.......... 4,660] 2,450] 2,960( 1,730] 1,400 930 
10.3520 oae 3,220] 3,220 1,510] 930] 848 || 25.......... 4,360] 2,450| 2,700| 1,730] 1,300] 848 

wn... a 2,960] 2,960 1,730] 1,110; 848 |{ 26.......... 4,360| 2,450) 2,200) 1,620] 1,300] 848 
Be 2,700] 2,450] 1,960 1,960] 848 || 27... ._... 4,360| 4,060 1,960 1,620 1,200] 848 
13. feet 2,450) 2,450] 1,730] 1,960 848 || 28.......... 4,360/10,500f 1,960| 1,620] 1,200{ 848 
BERN EE 3,220] 2,450] 1,7200 1,620 S820. ....... 4,360| 5,880] 1,960| 1,510 1,110| 848 
15. 3,220 2,450] 2,200] 1,400, 765 || 30.......... 4,060 4,660| 1,960| 1,400, 1,110] 848 

iene 0000. + oe os 1,300/ 1,020}. ...-. 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

1913-14, 
4,060 4,360 [15,100 | 3,770 | 1,400 620 392 930 
3,490 4,060 (22,000 | 3,770 | 1,300 | 620 | 392 848 
3,490 4,060 17,600 | 3,770 | 1,300 620 392 848 
3,220 4,660 [13,600 | 3,770 | 1,200 620 392 848 
2,960 7,470 (10,500 | 3,490 | 1,200 620 392 848 

2,450 10,500 | 9,140 | 3,490 | 1,110 | 558 | 392 765 
2,450 14,400 | 8,460 | 3,490 | 1,110 | 558 | 392 765 
2,450 11,600 23,200 | 3,490 | 1,020 | 558 | 1,110 692 
2,200 8,460 (22,400 | 3,770 930 558 9 620 
1,960 7,800 [16,200 | 3,770 | 848 | 558 | . 392 620 

1,960 9,140 (12,600 | 3,770 848 558 | 1,020 495 
1,960 8,130 (11,200 | 3,770 | 848 | 495 | 1,960 444 
1,730 7,800 110,200 | 3,770 765 495 | 1,020 444 
1,730 10,200 | 8,800 | 3,770 765 | 2,450 848 444 
1,620 14,700 | 8,460 | 3,770 692 | 1,020 692 392 

1,620 15,400 | 7, 3,770 620 930 392 392 
1,510 13,300 | 7,140 | 3,490 620 930 392 392 
1,510 9,820 | 6,500 | 3,490 620 | 1,110 392 392 
1,510 8,460 | 5, 3,220 620 7 392 392 
1,510 7,140 | 5,260 | 2,960 | 620 | 765 | 392 392 

1,510 6,500 | 4,660 | 2,700 620 620 392 392 
1,510 5,880 | 4,060 | 2,450 620 620 392 392 
1,510 4,960 | 4,060 | 2,4 620 495 392 495 
1,510 4,060 | 3,770 | 2,200 558 392 392 495 
1,510 4,060 | 4,060 | 2,200 558 392 | 4,060 495 

1,510 4,060 | 4,060 | 1,960 558 392 765 495 
1,510 11,600 | 4,060 | 1,960 558 392 620 495 
1,510 24,100 | 3,770 | 1,730 | 558 | 392 | 2,450 444 
1,510 20,400 | 3,770 | 1,730 | 620 | 392 | 2,960 444 
1,510 15,400 | 3,770 | 1,510 | 620 | 392 | 1,300 392 
1,510 |1 13,600 |... vs 1,510 ....... 392 930 {.cnneee                           
  

Norte.—Daily discharge determined from a rating curve well defined between 392 and 7,800 second-feet. 
Above 7,800 second-feet the rating curve is an extension. Daily and monthly estimates of discharge, 
Oct. 1, 1912, to Mar. 25, 1913, were published in Water-Supply Paper 353, page 76. Open-water rating 
curve used during entire period,
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Monthly discharge of Miami River at Hamilton, Ohio, for the year sending Sept. 30, 

  

  

  

  

  

  

  

1913-14. 

Discharge in second-feet. 

Month, pron 

Maximum. | Minimum.| Mean. 

1913 
CL SS JRE ei LOE A Le RR PO) IES ee RT pl 
a RE LL LS eae 10,500 2,450 3,580 

FEO MRR OR A SAU AE aS RI es See 3,490 1,730 2,550 

EEE RI Ce SE SN SR Le i pe 2,200 1,300 1,770 
UO aves sass frie vay es eels ti eT te ay oY a mot 1,960 930 1,280 
Sen teMBeT a Ce I A tL tr LL De 1,110 765 890 

1913-14 
OC OO a hres sr Sle el a 1,730 1,020 1,310 D. 
NOV OMIDOT stars at TL a A a Ad 5,880 1,510 2101 D. 
DoCemIDer,. cee shh ei ces Re RR Cl a 4,060 1,510 2,000 | D. 

JANIE spe ein sioh srreits See pris ae babes Temes dh bh ee Ti 4 Sanne 11,200 1,510 2,500 | D. 
IAL. det re se oesire vee Faden it oh sa va A a eS 11,200 2,450 5,860 4 C. 
March 24,100 4,060 9,550 | B. 

April 23,200 3,770 9,400 | B. 
May..... 3,770 1,510 3,060 | B. 
June 1,400 558 811 | B. 

July.....= edu tate uate EL NI 2,450 392 654 | B. 
AEUSE Lc di cs Se ae eee a a Sans Fe an eee 4,060 392 864 | B. 
SO CHIIET or dee i ot Sys an eri sar ria rH mass Sawn 930 392 550 | B. 

A310 SE CE Se ER Ser RC RR Fi EU 24,100 392 3,200         
  

Nore.—Discharge in ‘‘Second-feet per square mile” and ‘“ Run-off (depth in inches on drainage area)’’ 
ore Rok published; these estimates are misleading on account of the water diverted into the Miami & Erie 
anal. 

STILLWATER RIVER NEAR WEST MILTON, OHIO. 

Location.—In the SE. } sec. 4, T. 4 N., R. 5 E., 1 mile below the mouth of Ludlow 
Creek, entering from the right, at the bridge of the Cleveland, Cincinnati, Chicago 

& St. Louis Railroad (Peoria & Eastern division), about 2 miles north of West 
Milton. 

Drainage area.—600 square miles. 
Records available.—January 1 to September 30, 1914. 
Gage.—Vertical staff in two sections; read daily, in the morning, to tenths. Sea- 

level elevation of zero of gage, 812.97 feet. 

Discharge measurements.—Made from downstream side of railroad bridge at gage, 
from upstream side of highway bridge about 300 feet below the gage, or, during 

low water, by wading. 

Channel and control.—Regular section shifts slightly during high water; weeds 

during the summer may affect the discharge relation. 
Extremes of stage.—Maximum stage recorded during year: 8.0 feet April 8. Mini- 

mum stage recorded: 0.3 foot July 13 and 27. 
The flood of March-April, 1913, reached a stage of 28 feet on March 25. 

Winter flow.—Discharge relation affected by ice during severe weather. 

Accuracy.—Gage-height record reliable. 
Cooperation.—Gage-height record furnished by United States Weather Bureau. 

Results of discharge measurements furnished by the Morgan Engineering Co., of 

Dayton, Obio. 

Data insufficient for estimates of discharge.
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Discharge measurements of Stillwater River near West Milton, Ohio, during the year ending 
Sept. 30, 1914. 
  

  

oy Gage Dis- a Gage Dis- 
Date. Made by height.| charge. | Date. Made by. height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Mar. 28 | Honk and Tobias...... 5.75 | 4,160 June 22 | H. R. Daubenspeck.... 7 a31.9 
Apr. 20 | H. R. Daubenspeck....;{ 1.9 353 July Visa dO... vc Jl ida «9 262.1 
May 1;--... dois... rien. 1.7 227 5 1...0. Qo diane. 2.0 260 

Yq. de cv i ai, 1.7 224 Aug, 4.\..... B04. ceric vennviosss ol a40.2 
ais BO... 00. eased 1.5 179 qi 1 Ree Re 7 a42,2 

&ifiosa QO... cides ne 1.5 181 19 joc.vs d0ucicivnseoneinnns .8 ad47.6 
oy... Qo... sansa: 1.4 a134 91... Qo. .8 a50.3 
Dif do. i...0...00 00% 1.4 | a136 Sept... 21-..-- 0. cersrnsvnsssanss 1.8 206 

June 5..... do. icin 1.2 a 96.0 23 ans AQ. ce ceinsoticninn .65 a 40.2 
Stes. do... ....0....0 ei, 1.2 a 89, 2 23. G0. arses vraineias .65 | a42.4 

22 1:.... GO. cic: fasion aman te a31.0                   

a Measurement made by wading at a section about 500 feet below gage. 

NoTE.—Measurements made by engineers of the Morgan Engineering Co., of Dayton, Ohio. 

Daily gage height, in feet, of Stillwater River near West Milton, Ohio, for the year ending 
: Sept. 30, 1914. 
  

  

Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

cess ian saree a 0.7 3.4 1.7 4.1 1.6 1.0 0.8 0.8 2.0 
Dr snieh  s e .8 rs 1.8 5.9 1.6 1.9 1.0 .6 1.8 
ae oii ue wn ana a .9 2.8 2.0 4.8 1.4 1.1 .9 5 1.9 

HD  eaas Trani cng ann .9 3.4 2.6 3.8 1.4 1.0 .9 A] 1.6 

Dice ids sa ner ns nies neti 1.0 2.7 3.0 2.9 1.5 1.2 % 5 1.5 

0 te ve ini ltrs cases ab en 1.0 2.2 4.0 2.8 2.0 1.1 .6 .4 1.5 
sy ie saat iE bah wm male .9 2.4 6.2 2.8 1.9 1.1 oy J > 1.4 

Be an aed ee 9 2.0 5.0 8.0 1.9 1.3 .6 .8 1.0 
Oe i vena ann 1.2 2.0 3.5 5.8 1.7 1.2 5 .9 9 
TE RE RE Na 1.4 2.0 3.4 4.0 1.8 1:3 <5 1.4 1.0 

ER OR RE 1.6 1.8 3.3 3.8 1.8 1.0 6 1.7 .9 
X2.. na 1.8 1.8 3.2 3.2 1.7 1.1 .4 1.8 .9 
XS. ee Nits aan 1.7 1.8 3.3 3.0 1.6 1.0 3 1.5 1.0 

Noir to vanities 1.7 1.8 3.7 2.8 1.0 .9 1.4 1.2 .8 
YO i ihe 1.6 2.0 4.7 2.5 9 1.5 1.1 .6 

BB. i saa anes, 1.5 1.8 4.3 2.3 1.6 1.0 1.8 1.0 % 
ais 1.1 1.2 3.8 21 1.5 3 1.6 .8 4 

18. ea tiie 1.2 1.1 3.3 2.1 1.5 “7 1.4 ov 5 
10... an. 1.5 1.5 3.0 2.0 1.4 5 1.0 0 5 
0 roe ee deen nn nnn 1.1 2.1 2.4 1.9 1.4 .6 .9 0 0 

dae tna aa an 1.1 2.3 2.4 1.8 1.3 +5 .9 5 5 
RTE Ee CNR 1.2 2.3 2.1 1.6 1.3 oD 7 .4 5 
De hs cus emis aes 1.3 2.2 2.0 1.6 1.3 .8 *eS oN .6 
Di is en aa me 1.4 2.1 2.0 1.5 1.2 .9 .6 «5 8 

I sie ein cs a oals se nanny Se ame wh 1.9 2.0 1.8 1.5 1.1 .9 .6 1.5 «7 

Oc ti ian sats 1.9 1.9 1.8 1.7 1.2 1.0 .4 1.6 5 
ee at sesame sre sear 1.7 1.8 1.9 1.6 1.1 1.1 .3 1.3 .4 

I iy iin ansehen ee 1.7 1.6 6.0 2.1 1.0 1.1 .9 1.0 4 
eerie ts sant an seni 12.600. ...5, 5.0 1.8 1.0 .9 1.0 1.7 5 

LR a PAL A in L850. 550 4:9 1.8 1.1 1.0 1.0 2.4 oD 
BY acc ies saan dines si 2.0 ree 48 aon Ly]. .9 2.Y{......0                   
  

MAD RIVER NEAR SPRINGFIELD, OHIO. 

Location.—At the old mill about 800 feet south of the Cleveland, Cincinnati, Chicago 
& St. Louis Railroad bridge No. 121. 

Drainage area.—488 square miles. 
Records available.—February 1 to September 30, 1914. 
Gage.—Vertical staff in two sections; lower section attached to north wall of rock- 

lined overflow channel from millrace; upper section attached to south side of old 
mill building; read daily, in the morning, to tenths. Sea-level elevation of 
zero of gage, 887.81 feet. 

Discharge measurements.—Made from highway bridge about 1,000 feet below 
gage or by wading about 1,500 feet below gage.
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Channel and control.—Channel shifts slightly during floods. 
Extremes of stage.—Maximum stage recorded during year: 7.3 feet March 28. 

Minimum stage recorded: 0.9 foot August 20. 
The flood of March-April, 1913, reached a stage on March 25 of 19.2 feet referred 

to the gage datum. 
Winter flow.—The discharge relation is affected by ice during periods of extremely 

cold weather. 
Accuracy.—Gage-height record reliable. 

Cooperation.—Gage-height record furnished by the United States Weather Bureau. 
Results of discharge measurements furnished by the Morgan Engineering Co., of 
Dayton, Ohio. 

Data insufficient for estimates of discharge. 

Discharge measurements of Mad River near Springfield, Ohio, during the year ending 
Sept. 30, 1914. 
  

  

Gage Dis- Gage | Dis- 
Date. Made by height. | charge. || Date: Made by— height. | charge. 

Feet. | Sect. Feet. |Sec.-ft. 
Fob, 347.7, HouK...o. con rumen 2.85 438 || June 30 | H. R. Daubenspeck .. 1,35 199 
Mar. 7 0... dO, Tin idee 4.05 920 [ July 14 |.-... Joos. Gein rn 1.45 230 

26 BR. FH. Potty.....cocc-v- 2.25 386 i... 40s. 1.45 233 
Apr. 21 | H. R. Daubenspeck....| 2.55 428 28a QO... i, 1.2 203 

DO 0.5 eerie 2.4 349 230. Qos orn Soi 1.2 213 
90... 0. vac ncnnnaies 2.4 381 Ang 6 Lad do. soil 1.0 163 

May 211..... AO. reesei 2.0 345 6 |--x. dO. ad, 1.0 159 
June 12 |..... AO... nereriancnes 1.7 252 7 ns doc. oi 1.05 157 

12 (10 de, eA 1.7 250 17 ee do. 1.05 159 
18 | Daubenspeck and Houk| 1.4 212 1 0... 5.2 196 
1S... doi. a Nara 1.45 214 Blo dos i oan, i 1 192 
181..... QO. ria ean 1.5 201 |i Sept. 22..... 40... ae iii. 1.1 184 
30 | II. R. Daubenspeck. - 1.40 205 221.-... Qo. soa B71 176                 
  

Note.—Measurements subsequent to Apr. 29, except that on June 18, made by wading about 1,500 feet 
below gage. 

Daily gage height, in feet, of Mad River near Springfield, Ohio, for the year ending Sept. 

  

  

30, 1914. 

Day. Feb. i Mar. Apr. | May. June.| July. | Aug. | Sept. 

EY i de Ere ewan eS me ve 3.8 2.8 3.4 2.4 1.7 1.5 1.92 1.9 
Dr uate ite evh Raney ees 3.0 2.4 6.0 2.4 1.8 5 1.2 1.2 
Be Ts seers Ae ave 2.6 2.8 4.3 2.4 1.7 1.5 1.2 32 

eta ion hasan semis es eas ngage 2.5 2.3 3.6 2.4 1.9 1.5 1.2 2 
dt pines dian a ens aa es Aer 2.4 2.6 3.4 2.4 1.8 1.5 1.2 1.1 

DR i Ll Sree sme 2.3 3.4 3.1 2.4 1.8 1.5 1.2 1.1 
ED deri nan sn tS anaes Sana E 6.3 4.3 3.4 2.5 1.7 1.5 1.0 1.1 
Ra a I CR EA Ta 2.9 3.1 6.5 2.4 1.7 1.5 1.0 1.1 
Ds nance a Sees hs aa 2.3 2.7 4.1 2.8 1.0 1.5 1.0 1.1 

A) ri sa Sena ss amr ann enh a 2.3 2.6 3.6 2.5 1.6 1.5 1.0 1.1 

BL i ds Se re sh swe sas 2.3 3.3 3.4 2.4 1.6 15 1.0 1.1 
BD a eats Salat 2.3 2.7 3.9 2.4 1.5 1.5 1.0 1.1 
8 El et ee Sees ee ee 2.3 2.9 3.4 2.4 1.5 1.5 1.0 1.1 
MR i ii Snes sae, 2.3 3.6 3.1 2.4 1.5 1.5 1.0 1.1 
Xe i edad a 2.3 4.3 3.1 2.4 1.5 1.8 1.0 1.1 

Xe i a ana rae SE alee 5 mania 2.3 4.2 3.0 2.4 1.5 1.4 1.0 1.1 
Xr is pe a se We 2.3 3.6 2.8 2.4 1.5 1.4 1.0 1.1 
1 A A RR SS BY St Sea eT LTR 2.3 3.5 2.8 2.4 1.4 1.4 1.0 1) 
8 irene rasa rns hse bse eles 4.0 2.8 2.7 2.4 1.5 1.4 1.0 1:1 

a serene agen 2.9 2.6 2.6 2.4 1.5 1.4 .9 1.3 

ER Ee Ee SE CEE ae 2.3 2.6 2.6 2.0 1.5 1.3 1.4 11 
BD Sd esas rae baa sa Asan bane 2.3 2.4 2.5 2.0 1.5 1.3 1.0 1.1 
1 RE ma Eo SR BT 2.3 2.5 2.4 2.0 1.5 1.3 1.4 1:3 
Dir div td Seg ae ds a we Sanam Eee 2.3 2.5 2.4 1.9 1.7 1.2 1.4 1.2 
Se EE CEI fa 2.3 2.4 a7 1.8 1.6 1.2 1.2 1.2 

Danes senna de amin nw a Sie 2.3 2.4 2.6 1.8 15 1.2 1.1 1.1 
Er RS NEI eset. 2.3 2.3 2.5 1.8 153 1.2 1.1 1.1 

ates sae nen anni ns SAR ane 2.3 7.3 2.4 1.8 1.5 1.2 1.0 Ll 
A cn Jw aa wie Ee Saw wa a war lei Te ee gm nme 4.1 2.4 1.3 1.6 1.2 1.2 1.1 
Be ci ie dei bain ean nae eae et wx 4.2 2.4 1.8 1.5 1.2 1.3 1.1 
Beir i eis wen ream aa eile 3.85 aan L8hoees.o 1.2 1.2 4. ea                 
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BUCK CREEK AT SPRINGFIELD, OHIO. 

Location.—At Plum Street Bridge in Springfield. 
Drainage area.—163 square miles. 
Records available.—July 15 to September 30, 1914. : 

Gage.—Vertical staff in two sections; read daily, in the morning, to tenths. Sea- 
level elevation of zero of gage, 908.2 feet. 

Discharge measurements.—Made from the upstream side of the bridge or by 

wading. 

Channel and control.—Channel may shift slightly during floods. 
Extremes of stage.—The flood of March-April, 1913, which is the highest that is 

known to have occurred at this station, reached a stage on March 25,1913, of 12.3 

feet referred to the gage datum. 
Winter flow.—Discharge relation affected by ice for short periods only, as the use 

of water for condensing purposes at points above the gage tends to keep the tem- 
perature above freezing. 

Accuracy.—Gage-height record reliable. 
Cooperation.—Station maintained and records furnished by the Morgan Engineering 

Co., of Dayton, Ohio. 

Data insufficient for estimates of discharge. 

Discharge measurements of Buck Creek at Springfield, Ohio, during the year ending Sept. 
30, 1914. 

[Made by H. R. Daubenspeck.] 

  

  

Gage | Dis- 3 Gage | Dis- Gage | Dis- 
Date. height. | charge. Date. ‘height. charge. Date. height. | charge. 

Feet. | Sec. ih Feet. | Sec.ft. Feet. | Sec. ok: 
July 14........: 0.9 ang. Gu. .la.e. 0.8 44.9: Aug. 31...00-.. 1.0 1.8 

HH. .9 oy : Yi... i: .65 20.91f Sept. 22... ...... +9 x 0 
08 iyi .8 39.5 3... .75 40. 2 2 tenis 1.0 64.5 
28 nei 9 43.7 3... veins 1.0 53.9             
  

Norte,—Measurements made by wading. 

Daily gage height, in feet, of Buck Creek at Springfield, Ohio, for the year ending Sept. 
30, 1914. 

[S. Van Bird, jr., observer.] 

  

  

  

Day July.| Aug. | Sept. Day. July. | Aug.| Sept. Day. July. | Aug. | Sept. 

eins 0.9 LOH...) nniat 0.7 0:6 11 21.....n0. 1.07°.3.2 0.7 
.8 100 YD. ene mas «9 SO I00 ea 1.0 ox oq 

.8 OE. Lela .9 1.01.23......... .9 hg 1.0 
3 OBA 3 oor. 811.2 .9 

.8 oS Se enn 1.3 .8 LON D5... ens 91°50 .9 

BS. (ite ol LOHN16.....0... 1.0 i oN 0.. canns 511.2 .9 
einen sags 7 oS resi .9 od SPOT vie 351 1.0 .9 
8 en eue nae i lA ess 1.0 MY § iS 28 ean oS .8 .9 
sree 3 WO N19.......-- 1.0 oi SALE ep ew «3113 .9 

10... of 3 ow BT AE 1.0 3 E30... cis ess 331.2 3 
BL. iivesn OT LY {ners                       

  

TWIN CREEK NEAR GERMANTOWN, OHIO. 

Location.—At covered highway bridge in the NE. } sec. 14, T. 3 N., R. 4 E., about 
1 mile west of Germantown, and about 2 miles above mouth of Little Twin Creek 

entering from the left. : 
Drainage area.—272 square miles. 
Records available.—April 12 to September 30, 1914. -
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Gage.—Vertical staff in two sections; read daily, in the morning, to tenths. Sea- 

level elevation of zero of gage, 712.73. 
Discharge measurements.—Made from downstream side of the bridge or by 

wading about 200 feet above gage. The bridge makes an angle of about 45 degrees 
with the direction of the current. Flood measurements will be made at the 

highway bridge about half a mile below the gage. 
Channel and control.—Channel shifts slightly during floods. 

Extremes of discharge.—Maximum stage recorded during year: 4.8 feet August 
10; discharge, 1,170 second-feet. Minimum stage recorded: 0.9 foot July 8-13 

and August 2-8; discharge, 12 second-feet. 
The flood of March-April, 1913, which is the highest that is known to have 

occurred at this station, reached a stage of 18.3 feet on March 25, referred to the 

gage datum. 

Winter flow.—Discharge relation affected by ice and occasionally by ice jams. 
Accuracy.—Records good. 

Cooperation.—Station maintained and records furnished by the Morgan Engineering 

Co., of Dayton, Ohio. 

Discharge measurements of Twin Creek mear Germantown, Ohio, during the year ending 
Sept. 30, 1914. 

[Made by H. R. Daubenspeck.] 

  

  

Gage Dis- Gage Dis- Gage Dis- 
Date. height. | charge. Date. height. | charge. Date. height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft. Feet. | Sect. 
Apr. ......... 2.7 367 June 8......5: 1.2 26. 3 Aye, 8. eyes 0.9 7 

RPI, 2.7 366 Cans ay 1.1 20. 2 anise ee .9 11.3 
10... ..c. 2.72 392 Ye caiasd 1.1 2.1 cies 11 25.3 

28. adn 2.0 141 20........ 11 19.7 20. ven 1.1 23.3 
May 5.....:-.- 1.9 121 WY iviiiai 1.1 19.5 Nana 1.15 24.6 

Smal nse 1.9 116 July 10.....c.-- .92 11.8 cae 3.4 614 
19. ona. 1.5 52.3 10......... .92 10.4 |! Sept. 21. ....... 1.0 17.9 
AY aaa. 5 51.3 MH Bens 1.0 5:7 yaad a2 ae 1.0 20.8 

Jones. ....... 5: 1.2 26. 6 fed 1.0 16.2                     
  

NoTe.—Measurements subsequent to May 5, except that of Aug. 29, made by wading about 200 feet 
above gage. 

Daily discharge, in second-feet, of Twin Creek near Germantown, Ohio, for the year ending 
Sept. 30, 1914. 

  

    

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept. 

aan se. laesd 120 35 7 17 07 UR sone seals 410 67 22 100 44 2 
iit 100 35 22 12 BY A AT ses ewas ue 340 67 22 67 35 22 
sees eases 100 35 22 12 NAS. ..nee 270 67 1. 22 55 35 22 

tes ara 100 28 17 12 100 7:10... aaa. 235 55 82 44 22 17 
Dr an ih hea 100 35 17 12 44 1 200asecnia os 235 55 44 28 28 17 

Gee Fie weer ae 100 35 17 12 dd OY. 175 55 28 22 22 7 
ais 2 100 28 17 12 44.4179, ee 175 55 28 22 44 17 

Berne ssntatany 100 28 12 12 333] 20a 145 35 35 22 28 17 
Gein ieay 120 28 12 12 OD eR 145 44 22 37 22 17 

0 arene diesen 120 28 12 [1,170 28 es wnsin anon 145 44 22 17 28 17 

Ah. ev oennensiemiosns 100 28 12] 270 vB Ey Ne 205 44 22 17 55 17 
12.5... 585 82 35 12{ 235 OS Aeris nin 145 44 22 17 28 17 
15 vans, 550 82 28 12 235 02 [OR ewe mn 145 35 22 35 22 17 
Md, ous aie des 445 82 28 67 67 23 1520. hate 145 35 17 28 730 17 
35. ita 410 82 22] 205 375 21.80... 120 35 17 22 145 17 

Blin isaan sels vans 85k ninie 17 300 |-..on.                             
  

Nore.—Daily discharge determined from a rating curve fairly well defined between 12 and 28 second- 
feet and well defined between 28 and 850 second-feet.
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Monthly discharge of Twin Creek near Germantown, Ohio, for the year ending Sept. 30, 1914. 

[Drainage area, 272 square miles.] - 

  

  

  

Discharge in second-feet. Run-o Pp 

(depth in - 
Month. inches on Accu 

: : Per drainope | T8CY- 
Maximum. | Minimum. | Mean. | square 8 

mile, area). 

AWLIEIZ2-80. cnn. ith eins apse was 585 120 264 0.971 0.69 | B. 
re RI Nn, Noe aig, 120 35 73.5 .270 .31 | A. 

FUNG. ceria samanitehattaans 82 17 29.4 .108 12 1B. 
- 

JOY. ccc it cies oe as 205 12 32.4 .119 .14 | C. 
ET i VP RC 1,170 12 124 .456 531°C, 
SO DLEIIDET a css es ssvnsinansesisnsussimes 270 17 87.% .139 161 B.             
  

KENTUCKY RIVER BASIN. 

DIX RIVER NEAR BURGIN, KY. 

Location.—At highway bridge on Burgin and Buena Vista pike, 4 miles from Burgin. 
Drainage area.—416 square miles. 

Records available.—July 2, 1910, to July 16, 1911; October 1, 1911, to September 

30, 1914. 
Gage.—Staff gage attached to abutment of bridge; read once daily to tenths. Sound- 

ings taken at the gage indicate that zero of staff gage set by observer February 

15, 1913, is approximately 0.2 foot below zero of gage installed when station was 

established. Therefore all gage heights subsequent to February 15, 1913, refer 
to a datum which is about 0.2 foot below datum of original gage. 

Discharge measurements.—Made from upstream side of bridge. 

Channel and control.—Probably permanent. 

Extremes of stage.—Maximum stage recorded during year: 16.2 feet May 5. 
Minimum stage recorded: 2.8 feet October 1-18 and July 1-14. 

Winter flow.—Discharge relation ordinarily not affected by ice. 
Accuracy.— Discharge estimates from February 15 to September 30, 1913, as pub- 

lished in Water-Supply Paper 353, are in error due to the change in gage datum 
as noted under ‘‘Gage.”’ 

Cooperation.—Station maintained in cooperation with the Kentucky Geological 

Survey. 

Data insufficient for estimates of discharge. 
No discharge measurements were made during the year ending September 30, 1914.
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Daily gage height, in feet, of Dix River near Burgin, Ky., for the year ending Sept. 30, 1914. 

[C. P. Kennedy, observer.] 

  

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

2.83.37 $0.8 lis 6.74 5.77 6.81 503.4 2.8] 3.3 3.8 
2.87 3.37 5.61-...-. 6.0: ~5.4 1 S.61 4.83) 3.6] 23{ 3.8 3.8 
2813.30. 9.8)...... 6.3-1-5.2y 7.51 4.51" 3.6; 2.8 3.9 3.8 
2.89 8:9. 55D Veranes 6.545.611.6944] 3.9 2.5/3.9 3.6 
2.8.3.3; 5.494 ..--. 6.41755 6.5116.2] 44! 2.8, 3.9 3.8 

28 3.35. on 6.31 54 6.3:13.31..434 2.8:-3.9 3.8 
2.8 3.77 0.3 0cns 7:0 :5.31:39 9.5] 6.2] 2.8 3.9 6.0 
2.81 3.77 6.0%-..-= 8.1 5.3 6.2.7°7.8) 4.6 2.8) 3.9 10.6 
2.8/3.9: :561....-; 81-5.2164 16.2} 4.41 2.81 3.9 6.8 
2.81 3.7] 5.81... 6:2{( 530.61; 599 3.8; 2.8| 40 6.8 

casa cL ol 2.8: 3.50 85.2... 5.94 5.8] 584 58 3.5{ 2.8% 40 9.4 
ra ee asian 2.88.51 409... 5.0113.01:5.51.-5.5}-3.3;-28! 49 6.3 

13 is sits aaeaanan 2S 3d 4.0 ns. 6.21 99(-5.3( 5.3]:3.0{.2.8%" 5.0 6.3 
Ml Te a 2.9 Li 7 {oa 10.3¢{ 8.11.50] 50 3.04 2.8) 6.4 5.6 
AD i ar Senses aah eae 2.8 3.4 45... 8.2: 7.57-491 4.8 3.0/4.6 4.8 5.4 

NG i rinses Peas 281 3.8. 401...... 291 7.2, 6.30 4503.01 5.04 4.0 5.0 
eet i scsi n niin 2.8 4.0 id TY... 6.8.6.9 -6,0l.:4921" 3.0; 4.3 3.9 5.0 

3 i areata 2.81 4.06] :4,61..... 9.3, 65) 591 42) 3.0 4.01 3.7 4.8 
$0: a. 3.8 5.6 4.5 \-..... 14.90 6.3; 5.7 41 30 3.8! 3.6 4.6 
| ET Rh TO BE 3.814.610. 4,5 -..... 1.8 6.0] 5.6 4.0 3.0} 3.3]:3.4 4.2 

oT iat, 40:0. 4.61 4.41... S.91=35.8 7.3'1"40| 3.0: 30.3.4 4.0 
ss riaaia ni desta a, 4.35 484 481... 7.6.55] 697 3.97 8.0. :3.07 3.4 4.1 

a tons ir ates inns ae 3:0 135,004, 9.000 6.8: 5.37 6.51 3.6] 3.00 3.0] 3.4 3.8 
as 3.7 5.4 S:0:f=-:..- 6.61 5.4 6.1 3-37 3.01 3.0] 6.0 3.7 

Or esa eases S010. 5 Be La 6.3 5.6; 58'3.9,:3.0/ 3.07 5.8 3.7 

as minis ss Sen as a S00 SS LO 6.0.4.9: 58 3.9]. 3.07 .3.0 3.4 3.7 
ane rs vn Feat is Bn nian ae 355.4) 7.71. 5.91 5.3 35.6 3.91 30 3.00 51 3.3 
2 aaa a 331-54 Td. .0nas 594 5.3 553.9! -3.0| 3.048 3.3 
Be 33 1.8.3 a 5.2( 5.3 3951 3.0{ 3.3 AD, 
BO ae i aie 3 SS Ld 560 35.11 4.4 3.04 3.3740 3.2 
BE estan 3.3 leeiaas 8:6}. iil hai Nn. Be Dili 3.8 4,01... ..                           

WABASH RIVER BASIN. 

EMBARRASS RIVER NEAR OAKLAND, ILL. 

Location.—In the northeastern part of T. 14 N., R. 10 E., on the county line road 
to Hindsboro and Arcola; at highway bridge about 2 miles northwest of Oakland, 
Coles County, and about 5 miles below the mouth of Brush Creek. 

Drainage area.—535 square miles. 

Records available.—October 23, 1909, to December 31, 1912; August 25 to Septem- 

ber 30, 1914. : 

Gage.—Standard chain gage attached to bridge; read daily, in the morning, to 
quarter-tenths. 

Discharge measurements.—Made from downstream side of bridge. 
Channel and contol.—Measuring section is at a pool and is practically permanent; 

control, about half a mile downstream, consists of coarse gravel and is probably 
permanent. A determination by leveling, August 25, 1914, indicates that there 

would be no flow past the gage if the river stage were to fall to 1.55 feet =+-0.05 foot. 
Extremes of stage.—The flood of 1897 reached a height of about 24 feet referred to 

the gage datum. 
Winter flow.—Discharge relation may be affected by ice during parts of December, 

January, and February. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made by Peterson and Kessler: 

August 25, 1914: Gage height, 1.56 feet; discharge, 0.
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Daily gage height, in feet, of Embarrass River near Oakland, Ill., for the year ending 
Sept. 30, 1914. 

[S. C. Chapman, observer.] 

  

  

Day. Aug. Sept. Day. Aug. Sept. Day. Aug. | Sept. 

EAE SS SRN, LI dt. oases na len inds YS iio... dean ee 1.45 
Br aad ree eerie 002 ie ei es ata YD HID, ei ras ee ten 1.45 
aida ides Te nna OS NS, oe a es 1858 [| 23 ws-nanincisacfoninsns 1.45 

etd le Pln mais L685 Md... ee BD 2. ins sss vial emer Dare 1.42 
Be tnnanesicinutfsouioias 60:4 IB. aaa i)eoiauisn L822. isn 1. 56 1.40 

Be tenii esi shen iat LB HAG... oii saisa itn. 150-20: . ars 1.55 1.40 
sha i L359 GAT. ein. ns 00 2h. sansa 1.48 1.40 

Be eda ar ners c se L720 ABs. canteen ies L580 28. ....0-c-.0.. 1.48 1.35 
dir ies ree. LOO JRO ca ani Hee LAS 1-20 a. 1.55 1.38 

BO... ih al O02 R20: caus anavsliniiiany 3:48 1.30. van ans 1 1.45 
Seiten L701 aes                     

  

Nore.—Water standing in pools, August 25-29 and September 12-30. 

EMBARRASS RIVER AT STE. MARIE, ILL. 

Location.—In sec. 30, T. 6 N., R. 14 W., at highway bridge at north end of Main 

Street, at Ste. Marie, Jasper County, about 450 feet downstream from the Cincin- 
nati, Hamilton & Dayton Railway bridge, and 2} miles upstream from the mouth 
of Hickory (or North Fork) Creek. 

Drainage area.—1,540 square miles. : 

Records available.—October 20, 1909, to December 31, 1912; August 24 to Septem- 
ber 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning or afternoon, to 

tenths. 
Discharge measurements.—Measuring section is in a pool; measurements made 

from downstream side of highway bridge at ordinary stages; during high water 
made also from the downstream side of five wooden trestles on the Cincinnati, . 

Hamilton & Dayton Railway, northwest of the highway bridge. 

Channel and control.—Channel shifting; control is about 1,800 feet below gage. 
A determination by leveling on August 24, 1914, indicates that there would be 

no flow past the gage if the river were to fall to 1 foot 40.1 foot. 

Extremes of stage.—The flood of the spring of 1908 reached a height of 22.5 feet by 

the gage datum. 
Winter flow.—Discharge relation may be affected by ice during parts of December, 

January, and February. 
Accuracy.—Gage readings reliable. 

Data insufficient for estimates of discharge. 

The following discharge measurement was made by Peterson and Kessler by wading 

at a section about 1,300 feet below the gage: 

August 24, 1914: Gage height, 1.72 feet; discharge, 18.8 second-fect.



92 SURFACE WATER SUPPLY, 1914, PART III. 

Daily gage height, in feet, of Embarrass River at Ste. Marie, Ill., for the year ending 
Sept. 30, 1914. 

[Val. C. Wuerth, observer.] 

  

  

Day Aug. Sept Day. Aug. Sept. Day. Aug. | Sept. 

semen oneness oD [il eve nnnios Sai fais nait oa YT DL, ain sasmeia nines 1.2 
Dime ssisas snares ik Da ay vena hke eis dS RD ai tn Nee 1.2 
Det ead aoa ann LON 18.0 veniancnnifsnnensns LS UD ie ain s amie sh ta Cia 1.2 
Bt ites vile inna LS 3d. ansasne an eaans AO nas 1.2 1.2 
Ba tN a ead 1.6 Eds. ies Ya i 4 TR A RE 1.5 1.2 

Be eran a dl sea Al 0 ce. cashes 7 1.3 
einai aesanass LB UV omc senna sinasnat BD cote ga eas os 1.43 2 1.2 

Be aan ies ]e naan 1.98. asta te 1 3 iDR renee 2.8 2 
na Tan lan senna 1D Yea sean tors ifesannss oS 89% ase waa 2.4 1.2 

30: ov hea LS at seni ee 1:3 180 erst ne. 1.8 1.2 
Sli rae 8:2 nay                     

EAST BRANCH OF WHITE RIVER AT SHOALS, IND. 

Location.—At highway bridge between East Shoals and West Shoals, Ind., a short 
distance above the Baltimore & Ohio Southwestern Railroad bridge. 

Drainage area.—4,900 square miles. 

Records available.—June 25, 1903, to July 21, 1906; October 12, 1908, to September 
30, 1914. 

Gage.—Standard chain gage attached to bridge. From January 1 to June 30, 1914, 

the gage was read each morning to tenths. During the remainder of the year it 

was read morning and evening to tenths. Limits of use: Hali-tenths below and 
tenths above 4.5 feet. 

Discharge measurements.—Made from downstream side of bridge. 

Channel and control.—Solid rock; permanent. 

Extremes of stage.—Maximum stage recorded during year: 16.4 feet at 6 p. m. 

April 2. Minimum stage recorded: 1.65 feet at 7a. m. July 13 and 6 p. m. July 17. 
The flood of March-April, 1913, reached a stage of 42.2 feet at 7 a. m. March 28. 

Maximum gage height as published by the United States Weather Bureau prior 

to 1913, 34.1 feet, March 30, 1904; flood of March, 1897, said to have been 1 to 13 
feet higher. 

Winter flow.—In severe winters discharge relation affected by ice during parts of 

January and February; in ordinary winters there is little if any ice at the station. 
Accuracy.—Station was not visited by engineers of the Geological Survey during 1912 

and 1913. On December 5, 1914, the bench marks and elevation of the zero of 

the gage were checked with wye level and a discharge measurement was made. 
An error in the gage discovered by this checking affects the daily gage height 
and estimates of daily and monthly discharge from July 1 to December 31, 1912, 

as published in Water-Supply Paper 323. Corrections were published in Water- 

Supply Paper 353. 

Cooperation.—Gage-height records furnished by the United States Weather Bureau 
during part of year. 

Discharge measurement (gage height, 2.23 feet) made December 5, 1914, checks the 
low-water part of the rating curve, but as no measurements were made at the higher 
stages the effect of the extreme flood of March-April, 1913, on the discharge relation is 
unknown. Consequently estimates of discharge subsequent to March 25, 1913, have 
not been prepared for publication. 

No discharge measurements were made at this station during the year ending 

September 30, 1914.
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Daily gage height, in feet, of East Branch of White River at Shoals, Ind., for the year ending 
Sept. 30, 1914. 

[G. H. Rowe, observer.] 

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

cee erai. 2.15 2.40] 4.0 3.15.1 4.3 6.0 15.4 | 4.5 2.95 2.7 2.2 3.55 
DD saci 2.2 2.25 4.6 3.2 5.0 6.2 16.4 4,157 3.0 2.65 2.2 3.55 
Be cin nen 2.1 2.45) 5.0 3.151 6.7 6.0 15.8] ‘4.1 3.06] 2.95 1.9 3.05 
Bee vei 2.151 2.4 5.4 3.1 6.3 6.4 15.01 3.851 3.0 2.7 1.8 3.0 
Goiesanmassnns 2.6 2.4 5.3 3.15 |" 5.8 6.7 13.9} 3.9 2.85 | 2.65 | 2.25 2.9 

SR 2.5 2.9 5.0 3.3 5.6 7.0 12.0] 4.05% 3.0 2.2 2.15 2.5 
Tea 2.2 2.35] 4.5 3.25 | 5.4 7.8 9.81 4.6 3.067 2.3 2.35 2.5 
saison 2.2 2.15 4.3 3.5 5.6 8.6 8.8| 5.4 2.85: 2.0 2.1 2.85 

Deseo inti 2.4 2.4 4.0 3.6 5.6 9.0 8.4 5.4 3.35 2.45 2.0 2.8 
10...0... 0.00.0 2.2 2.45) 3.8 3.65 | 5.2 8.7 9.4 5.0 3.1 2.25 1.95 2.65 

Yaa 2.056] 2.35 3.751] 3.8 4.8 8.2 10.0) 5.0 2.951 2.4 2.2 3.0 
2s 2.0 2.451 3.6 4.1 4.251 7.9 9.9 | 4.8 3.1 1.9 2.8 2.6 
13.00. 1.9 2.5 3.456} 3.95] 3.8 7.8 9.01 4.6 2.75 1.7 3.25 2.65 
H.............. 2.15 2.2 3.5 3.8 215 1-7.8 9.2 4.151 3.0 2.251 3.3 2.5 
15.-....5-- cia 2.1 2.5 3.25} 3.6 3.9 7.6 8.31 39 2.55: 2.8 | 3.3 2.3 

16... iiss 2.1 3.3 3.2 3:451°3.25 7.8 8.2; 3.66 2.8 2.4 3:3 2.0 
Yeo 2.2 3.9 3.25 | 3.3 3.9 7.8 9.6 3.6 2.95 1.7 2.8 2.0 
18.0... 2.1 4.3 3.0 3.3 3.4 7.8 9.41 3.65) 2.60; 2.85; 2.45 2.0 
19....... 2.2 4.6 3.1 3.25 | 4.8 6.8 8.21 3:46) 2.76] 2.05, 2.15 2.5 
D0 cic 2.35 4.4 3.0 3.2 9.8 6.0 6.6] 3.35] 3.0 2.45] 2.35 2.7 

teas 2.4 3.95| 3.05] 3.05¢ 9.3 5.6 5.77 °3.3 2.75.1::3.0 2.3 2.6 
DD ii ciun enna 2.3 2-7 2.9 3.1 9.4 5.1 5.4] 3.25 1.75} 3.05) 2.6 1.85 
Sarin 2.55 3.5 3.05 3.05 9.6 4.8 5.0 3.3 2.65 3.05 2.55 1.75 
oasis es 2.2 2.650:.3.1 3.0 8.1 4.6 4.8% 3.25) 2.65] 2.3 2.0 2.5 
OD sci 2.3 3.46] 3.3 3.05) 7.2 4.25 4.6 £43, 2.6 2.2 2.2 2.65 

2B. ian 2.4 3.25 3.6 3.0 7.0 4.2 4.6 | 3.45| 2.55] 2.3 2.35 2.65 
de tiie 2.35; 2.9 3.556) 2.95] 6.5 4.15 4.8] 3.3 2.55% 2.45] 2.3 2.45 

8 ern. 2.351 3.05{ 3.5 3.0 6.0 8.1 4.8 315] 2.551 2.4 2.25 2.2 
00. aii 2.2 3.15 1-58.86 2.9 oan 10.8 4% 3.05% 1.757) 2.35] 2.5 2.1 
BY cede iue sian 2.3 3.0 3.4 2.95 tue niins 13.4 4.6'1:3.05]: 1.7 2.3 3.0 2.1 
of. cei. oo. 2.4... 3.3 3.1 i. 0... 14.6 4 .avn.s 2.7. 5050 2.5 S:4 ieeces                         
  

a took no notes relative to ice, but discharge relation was probably affected by ice about 
eb. 8-18. 

LITTLE WABASH RIVER AT WILCOX, ILL. 

Location.—At highway bridge at Wilcox, Clay County, in sec. 3, T. 2 N., R 8 E., 
third principal meridian, about 6 miles southeast of Clay City, Ill., and about a 

quarter of a mile below mouth of Big Muddy Creek. 

Drainage area.—Not measured. 

Records available.—August 22 to September 30, 1914. 
Gage.—Standard chain gage attached to bridge; read daily, in the morning, to half- 

tenths. 
Discharge measurements.—At ordinary stages made from downstream side of 

bridge, which is at a pool; during high water made also from a bridge across the 

drainage ditch about half a mile east of the highway bridge, as at extremely high 

stages low ground between highway bridge and drainage ditch overflows. 
Channel and control.—Probably permanent; control section is about 100 feet below 

the bridge. A determination by soundings August 22, 1914, indicates that there 

would be no flow past the gage if the stage were to fall to about 1.2 feet+0.1 foot. 
Extremes of stage.—Maximum stage recorded: 7.35 feet September 10. Minimum 

stage recorded: 1.70 feet August 23. 
Winter flow.—Ice may affect the discharge relation during parts of December, 

January, and February. 

Accuracy.—Gage readings reliable. 

Data insufficient for estimates of discharge.
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Discharge measurements of Little Wabash River at Wilcox., Ill, during the year ending 
Sept. 30 1914. 
  

= Gage Dis- Date. Made by— height. | charge. 
  

Feet. Sec.-ft. 
Ang. 22.¢ Pelerson and Kessler. ..... cites. ce fn cs Sn a i saan uae ne a a id 1.73 4.1 
Sent 30. William Kessler... oo tains tei c viii en aniardinsriiuss sumectnnnrin dine 1.91 10.7         
Nore.—Measurements made by wading at a section about 100 feet below gage. 

Daily gage height, in feet, of Little Wabash River at Wilcox, I1l., for the year ending Sept. 

  

  

30, 1914. 

[ITugh Tolman, observer.] 

Day Aug Sept Day. Aug. Sept. Day. Aug. | Sept. 

er ee. 40 HAL esses fsa: cs STD Tenens si ins Tages 2.20 
Ea RO Nt I ee, OG YD sere nsnnih]sses ons L700 22 ont 1.75 2.15 
ES sano breaans SONI. ail B70 28. i ad 1.70 2.10 
dN aa aan 8D Mad Ns SAD ai 2.00 2.05 
irises rats sae une BS 15. enn Se D0 N28 res 1.75 2.00 

et oe 0 JAG asda to S40: E20... 2.90 1.95 
en bs aii li Seas SSO YT re an S00 ERY 2.35 1.93 

LEER Ls SSR. re OE 2s a 2.30 1.90 
realness S00 a 2.00 N20... ia 5.90 1.90 

We. ene, 2-35 20. ee AES 230. 4.80 1.87 
Sls 3. 85 a                     

  

SKILLET FORK NEAR WAYNE CITY, ILL. 

Location.—In sec. 18, T. 2 S., R. 6 E., at Southern Railway bridge 1 mile east of 

Wayne City, in Wayne County, and about 4 miles below mouth of Horse Creek. 
Drainage area.—481 square miles. 

Records available.—August 16, 1908, to December 31, 1912; June 22 to September 
30, 1914. 

Gage.—Standard chain gage attached to bridge, read daily, morning or afternoon, 

to half-tenths. 

Discharge measurements.—Made from downstream side of bridge; in high water 

also from the downstream side of wooden trestle about 1 mile east of main channel. 
Low-water measurements made about three-fourths mile below regular section 

by wading or from a boat. 
Channel and control..—Channel practically permanent; rough. Control, remains 

of rock dam at section. A determination by leveling on August 20, 1914, indicates 

that there would be no flow past the gage if the river stage were to fall to 1.6 feet 

0.1 foot. 
Extremes of stage.—Maximum stage recorded during year: 14.10 feet September 

9. Minimum stage recorded: 1.9 feet, July 4, 7, 9, 12, 14, 17, 19, 22, 24, 27, 29, 

and August 2, 4, 7, 9. 

Maximum gage height since establishment of gage, 21.8 feet March 11, 1909. 
No available records previous to establishment of gage. 

Winter flow.—Discharge relation may be affected by ice during parts of December, 
January, and February. 

Diversions.—About 30,000 gallons of water per day are pumped from the river above 

the gage into the service tank of the Southern Railway. 

Accuracy.—Gage readings reliable. 

Data insufficient for estimates of discharge.
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Discharge measurements of Skillet Fork near Wayne City, Ill., during the year ending Sept. 

  

  

30, 1914. 

Gage Dis- 
Date. Made by— height. | charge. 

Feet. Sec.-ft. 
Ag 201 B. J. Poletson. ... ui. iia tivinsicninss dodsaiarsins ves soos russe ses 2.15 21.6 
Sept. 29 WHA Kesler. «co vir insta Conisinnins ts ad nies nents sr Sane wm me 2.19 b3.1     
  

a Measurements made by wading at a section about a mile below gage. 
b Measurement made by wading at a section about three-fourths mile below gage. 

Daily gage height, in feet, of Skillet Fork near Wayne City, Ill., for the year ending Sept. 

  

  

  

                    

30, 1914. 

[J. C. Taylor, observer.) 

Day. June. | July. | Aug. Sept. Day. June. | July. | Aug. | Sept. 

Ya eid 2.2 2.0 2.95 1X0 aa ec 2.0 2.4 2.40 
Deserts ve samme Jia En 2.1 1.9 RO IR A Se bebe 1.9 2.3 2.30 
By soem rey aenfee nisin 2.0 2.0 20 VAS, ea seers 2.0 2.3 4.50 
Fire tna en ind 19 1.9 240109. LL re ala 1.9 2.1 4.00 
De conavni ens esinlecunneve 2.0 2.0 2B A eee esd] ns esd 2.0 2.18 2.90 

ee rcave anit fuvesn at 2.0 2.0 2.25 [OL aia snore 2.0 2.15 2.60 
eae ern iio iene 1.9 1.9 260 (22% uaeeeim esas 2.9 1.9 2.15 2. 60 
Bene iirine die) esnas 2.0 2.0 OAS {123 owen tame wan 3.0 2.0 2.15 2.40 

ree dye ena 1.9 1.9 1.10 [1 28... cannsave.: 2.8 1.9 2.15 2.40 
M0 a iii 2.0 2.0 12, 15 bs emi. 2.6 2.0 2.15 2.40 

Mere 2.0 3.3 8.45 2.5 2.0 2.15 2.40 
Neer 1.9 3.3 4.25 2.4 1.9 2.10 2.30 
13... 2.0 3.0 2.95 2.3 2.0 2.30 2.20 
NM. ote 1.9 2.9 2. 65 2.1 1.9 2.40 2.10 
Revi ieee ani 2.0 2.6 2.45 2.2 2.0 4.25 2.18 

REPRE 2.0 410.5... 5.4 

  

TENNESSEE RIVER BASIN. 

FRENCH BROAD RIVER AT ASHEVILLE, N. C. 

Location.—At highway bridge known as Smith’s bridge, which is one-fourth mile 
above the Southern Railway bridge and about one-fourth mile below a concrete 
highway bridge; about 1 mile below the Southern Railway station at Asheville 

and 2 miles below mouth of Swannanoa River. : 

Drainage area.—987 square miles. 
Records available.—March 19, 1903, to September 30, 1914. 

Gages.— Vertical staff attached to one of the bridge piers and an auxiliary chain gage 

attached to the bridge in the first panel to the left of the staff gage; read once 
daily to tenths. The staff gage ends at zero and the chain gage is used for readings 

below zero. Both gages are adjusted to the same datum. 

Discharge measurements.—Made from downstream side of highway bridge. 
Channel and control.—Channel at measuring section broken by three piers of the 

highway bridge. Bed of river is mostly rock but is not excessively rough. Cur- 

rent good at all points. Control practically permanent. 

Extremes of discharge.—Maximum stage recorded during year: 3.4 feet April 15; 

discharge, 7,690 second-feet. Minimum stage recorded: —0.9 foot July 26-27, 
August 10, September 5-9, 15, 17-19, and 30; discharge, 590 second-feet. 

The flood of August 31, 1910, reached a height of about 8.8 feet by the gage 

datum. Stage of 10.6 feet reported by the United States Weather Bureau (date 

unknown). 

Winter flow.—Not affected by ice.
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Accuracy.—Data reliable, although no discharge measurements have been made 
subsequent to September 16, 1912. 

Cooperation.—Gage-height records since 1903 furnished by United States Weather 
Bureau. 

Daily discharge, in second-feet, of French Broad River at Asheville, N. C., for the year 
ending Sept. 30, 1914. 

  

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

1,290 | 2,320 | 2,600 | 1,710 | 1,820 | 1,600 | 1,100 | 920 | 750 670 
3,070 | 1,940 | 1,820 | 1,710 | 1,940 | 1,600 | 1,100 | 92) | 750 670 
1,940 | 1,940 | 1,600 | 1,600 | 1,710 | 1,490 | 1,100 | 1,010 | 750 | 1,010 
1,600 | 1,710 | 1,600 | 1,600 | 1,600 | 1,490 | 1,100 | 1,010 | 1,010 750 
1,390 | 1,710 | 1,390 | 1,600 | 1,490 | 1,490 | 1,190 | 1,290 | 830 670 

1,290 | 1,710 | 1,820 | 1,600 | 1,490 | 1,820 | 1,190 | 1,190 750 590 
1,390 | 1,820 | 3,240 | 1,710 | 1,490 | 1,940 | 1,190 | 1,010 | 750 590 
1,820 | 1,710 | 3,070 | 1,600 | 1,60¢ | 1,710 | 1,190 | "920 | 670 590 
1,710 | 1,710 | 2,320 | 1,600 | 5,430 | 1,600 | 1,190 | 830 | 670 590 
1,490 | 1,710 | 1,940 | 1,490 | 3,070 | 1,490 | 1,010 | 1,190 | 590 670 

1,490 | 1,600 | 1,940 | 1,490 | 2,320 | 1,390 | 1,010 | 1,290 | 830 670 
1,290 | 1,600 | 1,820 | 1,940 | 2,190 | 1,390 | 1,010 | 920 | 1,100 750 
1,290 | 1,390 | 1,710 | 1,820 | 1,940 | 1,290 | 1,100 | 920 | 830 670 
1,290 | 1,390 | 1,710 | 1,710 | 1,940 | 1,290 | 1,100 | 1,010 | 1,190 670 
1,290 | 1,390 | 1,600 | 1,820 | 7,690 | 1,190 | 1,100 | 1,600 | 1,710 590 

1,290 | 1,390 | 1,600 | 1,820 | 6,900 | 1,190 | 1,100 | 1,190 | 1,010 670 
1,290 | 1,390 | 1,490 | 1,710 | 3,960 | 1,190 | 1,010 | 1,190 | 920 590 
1,190 | 1,290 | 1,490 | 1,600 | 2,600 | 1,190 | 1,100 | 1,100 | 750 590 
1,190 | 1,290 | 1,940 | 1,600 | 2,600 | 1,190 | 1,490 | 920 | 750 590 
1,100 | 1,290 | 2,460 | 1,600 | 2,910 | 1,190 | 1,190 | 830 | 750 920 

1,100 | 1,190 { 3,070 | 1,600 | 2,600 | 1,190 { 1,010 | 830 | 670 | 1,010 
1,100 | 1,190 | 2,460 | 1,490 | 2,320 | 1,190 | 1,010 | 750 | 920 | 1,010 
1,190 | 1,190 | 2,190 | 1,490 | 2,060 | 1,190 | 1,010 | 750 | 830 920 
1,820 | 1,190 | 1,940 | 1,490 | 1,940 | 1,100 | 1,100 670 750 920 
2,060 | 1,390 | 1,940 | 1,390 | 1,940 | 1,100 | 1,010 | 670 | 750 920 

2,910 | 1,390 | 1,820 | 1,390 | 1,940 | 1,100 | 1,010 | 590 | 1,010 830 
2,320 | 1,390 | 1,820 | 1,390 | 1,820 | 1,100 | 1,010 | 590 | 1,600 750 
1,820 | 1,200 | 1,820 | 1,290 | 1,710 | 1,100 | 920 | 670 | 1,190 750 
L701 1000... 1,600 | 1,710 | 1,100 | 920 | 1,390 | 830 670 
2600 1190]... 1,600 | 1,600 | 1,100 | 920 | "920 | 750 590 

Bla Foe 3,400)... 2 750 (1,600 |-...... 1,70 1,300. 9501: 750.                         
  

Nore.—Daily discharge computed from a rating curve well defined between 920 and 10,300 second-feet. 
See “ Accuracy” in station description. 

Monthly discharge of French Broad River at Asheville, N. C., for the year ending Sept. 

  

  

  

  

  

30, 1914 

[Drainage area, 987 square miles.] 

Discharge in second-feet. Tun.of 

(depth in 
Month. inches on |AcCu 

: Per drainage | Tay: 
Maximum. | Minimum. | Mean. square ar g 

mile ea). 

October. sri tn al iii eid anss 5,660 830 1,400 1.42 1.64 | B. 
November % 1,600 920 1,150 1.17 1.30 | B. 
DeCeMDEr... ores dele fd ae 3,070 1,100 1,650 1.67 1.92; B. 

Janunrys le re 2,320 1,190 1,500 1.52 1.75 | B. 
FH ODINAYY ives sawn ans nnn nT et ads 3,240 1,390 2,010 2.04 2.12 1-8. 
Lun Sa EE AR I 1,940 1, 1, 610 1.63 1.88 1:8, 

ADE tn dir ih Bde sie uss 7,650 1,490 2, 540 2.57 2.87 | B. 
Se err anal ra aes 1,940 1,100 1,330 1.35 1.56 | B. 
GR I A 1,490 920 1,080 1.09 1.22 | B. 

Flys npn hs a 1,600 590 963 976 1.1318. 
AGUS... i sh i Se ie eB a 1,710 590 884 . 896 1.03: B. 
September... tr ra LA 1,010 590 729 .739 .82 | C. 

MOYO oil. ass ive in danns 7,690 590 1,400 1.42 19.24             
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TENNESSEE RIVER AT FLORENCE, ALA. 

Location.—At Southern Railway bridge about 1 mile south of Florence, just below 
the foot of Little Muscle Shoals and the lower end of Pattons Island, about 3 
miles above the upper end of Sevenmile Island, 8 miles below the mouth of 

Shoal Creek, 208 miles below Chattanooga, Tenn., and 256 miles above the mouth 
of the Tennessee. 

Drainage area.—30,800 square miles. 

Records available.—November 7, 1871, to September 30, 1914. Data relating to 

the shoals in Tennessee River near Florence are given in U. S. Geol. Survey 
Twenty-second Ann. Rept., pt. 4, pp. 229-230, 1902. 

Gage.—Rod gage consisting of four sections of steel, § inch by 71 inches, attached to 

right face of stone draw pier, which has batter of 1inch to the foot. Sections form 
one continuous gage graduated from —1.92 to 33.5 feet. Zero of gage, 400.85 feet 

above sea level. For description of gages used prior to September 30, 1913, see 
Water-Supply Paper 353, p. 151. 

Discharge measurements.—Made from downstream side of 17-span combined 
railway and highway bridge. 

Bench marks.—See Water-Supply Paper 353, p. 153. 

Channel and control.—Channel rocky and probably permanent, though rough and 

uneven. ‘Current obstructed by 16 stone piers, which make careful measurements 
necessary. Control probably permanent. 

Extremes of discharge.—Maximum stage recorded during year: 12.2 feet at 8 a. m. 
and 4 p. m. April 4; discharge, 124,000 second-feet. Minimum stage recorded: 

—0.6 foot October 18-21; discharge, 8,150 second-feet. Highest flood on record 
occurred March 16-20, 1897; maximum stage, 32.5 feet. 

Winter flow.—Discharge relation not materially affected by ice. 

Regulation.—The Hales Bar dam, 175 miles upstream, may cause some diurnal 
fluctuation, but this has not been noticeable to date. 

Accuracy.—Records good. 

Cooperation.—Gage heights furnished by Mississippi River Commission. 

No discharge measurements were made at this station during the year ending 

September 30, 1914. 

14725°—wsp 383—16——T7
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the 

[R. E. 

Sept. 30, 1914. 

Coburn, observer.] 

SURFACE WATER SUPPLY, 1914, PART IIL 

year ending 

  

Feb. | Mar. | Apr. 

  

          

101, 000 
114, 000 
124, 000 
127,000 
125,000 

117,000 
5,000] 90,200 

78, 800 
81,000 
82,100 

74, 400 
75, 500 

| 78, 800 
78, 800 
93,800( 32, 600 

109, 000 
114, 000 
114, 000 
108,000 

600] 95,000 

91,400 

                
  

Norte.—Daily discharge computed from a rating curve well defined above 10,800 second feet. 

Monthly discharge of Tennessee River at Florence, Ala., for the Ll ending Sept. 30, 

  

  

  

  

1914. 

[Drainage area, 30,800 square miles.] 

Disch: i d-feet. ischarge in second-feet Jamo fr 

epth in 
Month. inches on |AcCU- 

Per drainage |T2¢Y- Maximum. | Minimum. | Mean. | square Ne ne 
mile. : 

Oe OTOL vis hee sinsutes iia n aie 25,400 8,150 11,000 0.357 0.41 | B. 
NOVOMDOT. . ii cveidainavaniiens 13, 900 9, 850 12,000 .390 A 1°, 
DCCOIMDAE. on cai is eb esa Tow ran 22, 400 12,300 16,300 . 529 » 01 A, 

Tanya ga 29,300 15,100 | 20,400 .662 6A 
Babruary.. 3 ives nasnsinannavannnns 76,600 30,100 55,200 1.79 1.860 "A. 
Mare, or ce sr ev a sane 83,200 31,000 46,000 1.49 1.721 A, 

AD dee ia 127,000 52, 500 93,900 3.05 3.40 | B. 
May... ni dee ens temas 49, 800 15,100 30.600 . 994 L150 AL 
JUNG. iri i dha sonst rm nnn sia 21,600 12 300 14, 200 . 461 «51 TA, 

uly is a a a Bess 47,100 9,850 16, 500 . 536 202 TA 
AUTH i and ines a 18,800 12,300 14,600 474 .551 "A. 
September... .... co. c dies cvansns 34,400 9,400 14, 200 . 461 «511 B, 

Re YEA. oe iis sas esndssmn snus 127,000 8,150 28, 500 L925 12. 54             
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Days of deficiency in discharge of Tennessee River at Florence, Ala., for the year ending 
Sept. 30, 1914. 

  

  

Discharge | Days of Discharge | Days of || Discharge | Days of 
in second- | deficient | in second- | deficient || insecond- | deficient 

feet. discharge. feet. discharge. feet. discharge. 

S$, 000... ona 16, 000 180 45,000 295 
8,500 4 18, 000 199 50, 000 307 
9,000 8 20, 000 221 60, 000 324 
9,500 15 24,000 240 70,000 335 

10, 000 34 28,000 251 80, 000 342 
11, 000 61 32,000 259 100, 000 353 

12,000 75 36,000 266 120, 000 362 
14,000 150 40,000 275 Hf 140,000 365                 
  

NortE.—A table of duration of discharge at Florence for the years ending Sept. 30, 1895-1913, was published 
in Water-Supply Paper 353, pp. 194-195. In using that table below 16,000 second-feet for the years ending 
Sept. 30, 1904 and 1905, it should be noted that in constructing the table the mean daily discharges for 
September, October, and November, 1904, were assumed to be constant and equal to the estimated mean 
monthly discharges. 

TENNESSEE RIVER AT JOHNSONVILLE, TENN.! 

Location.—At the Nashville, Chattanooga & St. Louis Railway freight elevator about 

1,000 feet below the railway bridge at Johnsonville, Tenn., 96 miles from the 
mouth of the Tennessee, and 160 miles below Florence, Ala. 

Drainage area.—38,500 square miles. 

Records available.—October 1, 1875, to September 30, 1914. Records from October 

1, 1875, to September 30, 1913, published in Water-Supply Paper 353. 
Gage.—Staff at freight elevator on right bank about 1,000 feet below the Nashville, 

Chattanooga & St. Louis Railway bridge. 

Discharge measurements.—Made from downstream side of through-type railway 
bridge of six spans and draw span. ; 

Channel and control.—No information relative to control. Channel at measuring 

section at bridge composed of bowlders and coarse gravel; apparently permanent, 
Extremes of discharge.—Maximum stage recorded during year: 19.8 feet April 

5-6; discharge, 156,000 second-feet. Minimum stage recorded: 0.4 foot Septem- 
ber 19; discharge, 10,500 second-feet. 

A stage of 48 feet on March 24, 1897, is the highest unquestioned record. 

Winter flow.—Discharge relation not materially affected by ice. 
Regulation.—Flow probably not affected by other than natural causes. 

Accuracy.—Records good. 

Cooperation.—Gage-height record furnished by United States Weather Bureau. 

The following discharge measurement was made by Ellsworth and Adams: 
August 5, 1914: Gage height, 1.90 feet; discharge, 15,200 second-feet. 
  

1 For detailed history of this station, see Water-Supply Paper 353, pp. 195-201.
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Daily discharge, in second-feet. of Tennessee River at Johnsonville, Tenn., for the year end- 
ing Sept. 30, 1914. 

  

Mar. | Apr. | May. June. | July. | Aug. Sept. 

  

  

    
000] 12, 600 

12,600 
00[ 12,600 

13,400 
00| 13,700 

14,100 

14,100 

  

  

  
21, 800| 59, 600 
22,900] 59, 600 

22,400| 57,300 
21,300{ 53,500 
19,200] 50,500 
18,300] 47, 600 
17,800] 48,300 

17,800] 52, 800]     

55, 800] 148, 000| 52. 800 
52, 800|154, 000] 47, 600 
49, 800/156, 000| 87, 200 

46,800(156,000| 91,500 
43, 200/142, 000| 86,300 
40, 400/139, 000| 75, 200 
38, 300(126, 000] 62,000 
37, 000/120, 000| 51,300 

35,600({111,000] 48,300 
37,000{102,000| 47, 600 

000] 39,700 98,400| 46,800 
44,700/100, 000| 43,900 
49, 800|105, 000] 41,800 

51,300|113,000| 38,300 
52, 8001132, 000| 34, 900 
67, 700|139, 000| 32,900 
72,700/139, 000] 30,300 
70, 200137, 000] 27,700 

62, 800/130, 000] 26,500 
55,800(120, 000] 26, 500 
50, 500(110, 000] 25, 300 
47,600(105,000| 23,500 
46,800(110, 000] 22,900 

48,300(116,000| 21,800 
400] 49,800|114, 000, 20,700 

28,300/103, 000] 20, 200 
48,300] 88,900] 19,200 
58,100] 75,200] 18, 700 

00             

14,500 
14,100 
14, 500 
22,900 

800| 31,000 

  

NorE.—Daily discharge determined from a well-defined rating curve. During April there may have 
been some backwater from Ohio River, which reached a stage at Paducah, Ky., of more than 30 feet 
April 3-21, the maximum stage being 36.4 feet. 

Monthly discharge of Tennessee River at Johnsonville, Tenn., for the year ending Sept. 

  

  

  

        

30, 1914. 

[Drainage area, 38,500 square miles.) 

Discharge in second-feet. Jam 5 

epth in 
Month. inches on [AcCU- 

3 Per drainage |T3¢Y- Maximum.| Minimum. Mean. | square g 
mile. area). 

OCIODOL:. heii ves svi dhe i 25,300 10,800 | 14,000 0.364 0.42 | B. 
INONOINDOY ooh san wees rn naan sna 16,100 11,600 14,000 .364 ALB, 
TRILL he ep A SO TEL 22,900 14,500 18,500 .481 5351 DB. 

JONUOLY ots nies ssn ass ns ede bt aden 31,000 17,800 22,500 .584 +67 1-1, 
OTT SENT 84,600 20,700 60, 000 1.56 1.621 DB. 
Meh csr... ss Seas sees 81,200 35,600 51,800 1.35 1.56 | B. 

ANIL LL ie i aaa ran eas 156, 000 75,200 | 121,000 3.14 3.50 | B. 
MY i ee i ei an ees 91, 500 18,300 42,300 1.10 1.274 8B. 
RR i 20,700 14,500 | 16,400 .426 .48 | B. 

Tl a sats Taos sR Sarat 43,200 10, 800 18,300 . 475 .55 | B. 
LN Ea CSR RI 18,700 13,400 16,100 .418 .48 | B. 
SODIOTIDOT. «sree as 31,000 10,500 | 15,300 .397 .44 | B. 

DB YOOL. . .. esi raunsin an taeesn 156, 000 10,500 33,900 .881 11.95       
  

Norte.—See footnote to table of daily discharge.
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SOUTH FORK OF HOLSTON RIVER AT BLUFF CITY, TENN. 

Location.—At highway bridge at Bluff City, 300 feet below Virginia & Southwestern 
Railway bridge, 1 mile below the mouth of Indian Creek, and about 10 miles 

above mouth of Watauga River. 
Drainage area.—828 square miles. 

Records available.—July 17, 1900, to September 30, 1914. 

Gage.—Vertical staff attached to downstream side of bridge pier nearest the right 
bank; read once daily to tenths. 

Discharge measurements.—Made from downstream side of bridge; also from 

railroad bridge 300 feet above, where the section is much better except at low 
stages, when the current becomes sluggish. 

Channel and control.—Channel probably permanent. Control, a shallow ledge. 
Extremes of discharge.—Maximum stage recorded during year: 6.4 feet at 12 mid- 

night March 31; discharge, 8,720 second-feet. Minimum stage recorded: 0 foot 
August 4, 8-10, 19-22, and September 28-29; discharge, 185 second-feet. 

Accuracy.—Records only fair on account of unfavorable section for making discharge 

measurements. 

Cooperation.—Since January 1, 1905, gage heights have been furnished by the 
United States Weather Bureau. 

Daily discharge, in second-feet, of South Fork of Holston River at Bluff City, Tenn., 
Jor the year ending Sept. 30, 1914. 

  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

Ye 475 285 420 715 | 1,190 | 1,680 | 5,080 940 420 212 212 530 
De 420 285( 650 | 715|1,280 1,480 | 4,560 | 940 | 475| 245] 212 420 
BD acai 370 285 650 715 | 1,100 | 1,190 | 3,760 940 420 325 212 370 
dais, 325 245 530 715 | 1,020 | 1,280 | 3,040 860 420 325 185 325 
Biase sans 285 245 420 650 940 | 1,100 | 2,500 940 370 285 245 285 

6 iu 285| 9285] 370]. 650 |1,020|1,190 | 2,010 | 2,760 | 420 | 285] 212 285 
ee nea. 325 285 475 650 | 2,370 | 1,280 | 1,790 | 2,250 475 245 212 245 
8 285| 370| 650] 590 |3,320|1,480 1,680 (1,790 | 420 | 245] 185 245 
scenes 285 785 715 650 | 2,130 | 1,480 | 1,790 | 1,480 420 245 185 285 
Wa. 285 (1,020 | 590 | 1,100 | 1,580 | 1,280 { 1,580 | 1,280 | 370 | 245| 185 285 

Mos 325 715 530 | 1,900 | 1,480 | 1,280 | 1,280 | 1,190 420 245 212 325 
{SR hy Re 285 650 530 1,380 | 1,280 | 6,780 | 1,280 | 1,100 370 325 212 370 
13. in 245 650 475 1,020 | 1,190 | 4,560 | 1,280 | 1,020 420 285 212 325 
3d... 245 590 475 650 | 1,680 | 3,040 | 1,190 940 420 245 245 285 
13. aa 245 590 420 860 | 1,280 | 2,250 | 2,010 860 420 590 245 245 

16.0. a 245 590 420 715 | 1,020 | 2,010 | 2,250 785 370 475 212 245 
Xa. 245 | 1,100 420 715 940 | 1,790 | 2,370 785 325 325 212 212 
18.3 245 | 1,190 370 650 | 1,020 | 2,250 | 2,250 715 325 475 22 212 
80 viii. 285 | 1,020 370 590 | 1,480 | 2,370 | 1,900 715 325 420 185 212 
EEO 370 860 370 590 | 4,220 | 2,010 | 3,180 650 325 325 185 Nn2 

Ni ids 590 715 370 650 | 5,620 | 1,790 | 3,180 590 285 285 185 212 
2D acid 475 650 370 715 | 3,610 | 1,680 | 2,500 590 285 245 185 212 
Ds i 420 590 370 715 | 2,630 | 1,680 | 2,010 590 285 245 212 212 
2. al. 370 530 370 715 | 3,040 | 1,680 | 1,680 530 285 212 212 212 
ie duis ivan 370 475 370 | 1,020 | 3,040 | 1,580 | 1,480 530 285 212 219 245 

IR 370 420 650 | 1,580 | 2,370 | 1,580 | 1,380 530 285 245 590 245 
 eanians nnn 370 420 860 | 1,280 | 2,010 | 1,580 | 1,380 530 245 245 | 1,900 212 

RR : 325 420 650 | 1,020 | 1,790 | 1,580 | 1,190 475 245 285 | 4,220 185 
2d 325 420 590 040 1.....:- 1,580 | 1,100 475 245 245 | 2,130 185 
0. cos 325 370 590 SEE. 3,040 | 1,100 475 212 245 | 1,190 245 
Slava iii 935 Jaw widvis 650 785 {neue 8,490: .%.. 475 1. cies 212 715. j:eucae                         
  

Note.—Daily discharge determined from a poorly defined rating curve. No discharge measurements 
made during year ending Sept. 30, 1914, but two measurements made in October, 1914, indicate that the 
rating curve used prior to Oct. 1, 1913, is applicable for the year ending Sept. 30, 1914.
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Monthly discharge of South Fork of Holston River at Bluff City, Tenn., for the year 
ending Sept. 30, 1914. 

[Drainage area, 828 square miles.) 

  

  

  

  

Discharge in second-feet. 

(opin epth in 
Month. inches on Accu- 

i Per | drainage |Tacy- Maximum. | Minimum. | Mean. | square Po ® 
mile. z 

YO ODOT. i ce yo sans sans 590 245 332 0.401 0.46 | D. 
NOVO. oo rie dasnts dorama 1,190 245 568 . 686 pe I OF 
DECOMDOL. . -.. i. ions sissy es Pines 860 370 506 .611 .70 | C. 

IBY... iis cries dimaraseh vosdnes 1,900 590 852 1.03 1.19} C. 
FODIUALY assets ce vs vn wmv vs nnisnmies 5,620 940 1,990 2.40 2.50 | C. 
MO i Ji smd da avinnisn en 8,490 1,100 2,190 2.64 3.04 | C. 

7 I Re Bis oe 5,080 1,100 © 2,130 2.57 2.571C. 
MAY. ovis sah vant nonin sens ms es 2,760 475 927 1.12 1.20 | C. 
TO. ie iveiiniaswnn indies sivces 475 212 353 |« .426 .48 | D. 

Ty. ci a a seme 590 212 292 .353 AL D, 
ANCOR id io ed Sad a et aiaid cid 4,220 185 514 .621 2: C. 
September... Teravads sre rasa ras erantat 530 185 269 «325 «36:1 1D. 

AO YOAT. ui iiniis dansnmsssivnssoe 8,490 185 902 1.09 14.79             
  

HOLSTON RIVER NEAR ROGERSVILLE, TENN. 

Location.—A¢t Virginia & Southwestern Railway bridge near Austins Mill, a small 

railway station 3 miles south of Rogersville, 150 feet below mouth of Honeycut 
Creek, and about 2 miles below Dodson Creek, both small streams from the south. 

Drainage area.—3,060 miles. 

Records available.—Gage-height records March 10, 1902, to September 30, 1914, 
United States Weather Bureau. Discharge measurements were begun in 1904 

by the United States Geological Survey. 

Gage.—Vertical staff attached to downstream side of bridge pier nearest the right 
bank; read once daily to tenths. 

Discharge measurements.—Made from top of the high-decked steel railroad 
bridge. 

Channel and control.—Practically permanent. Section good for measurements. 

Extremes of stage.—Maximum stage recorded during year: 9.5 feet March 31. 
Minimum stage recorded: 1.4 feet during periods in June, July, August, and 
September. 

The flood of March 28, 1913, reached a maximum height of 19.1 feet by the gage 
datum. 

Winter flow.—Discharge relation not greatly affected by ice. 

Cooperation.—Gage maintained and gage-height records furnished by the United 

States Weather Bureau. 

Station was last visited by engineers of the Geological Survey on June 21, 1912. 
Nothing is known as to the effect of the flood of March 28,1913, on the discharge relation 

or of the permanency of the gage since last inspected. Therefore no estimates of 
discharge subsequent to that date have been prepared for publieation.
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Daily gage height, in feet, of Holston River near Rogersville, Tenn., for the year ending 
Sept. 30, 1914. 
  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

1.8118 1.74 3.94 2.4 3.2 284.2. 74 1.7 1.4 1.5 2.2 
1.91 1.77 1.8 2.03.0 3.11 6. 2.7 1.77:14%3-3.5 2.0 

1.84 1.7 1.80 230 3.0} 29% 5.6.2.8, 1.71: 1.441.4 1.9 
1.99 1.74 1.81 2.1 2.8 2.87. 4.84{ 2.4 1.7 1.4 1.4 1.9 
1.7 1.6) 1.9] 2.1 25 2.87 42t 2.6( 1.8) 1.5t 1.4 1.8 

1.7 LO L871 2.1 2.471 28:39 291 1.81.5] 34 
1.7 1.6} 20:20 3.7: 2.9; 3.6{ 40}V 1.81.5] 1.4 1.5 
1.7 1.61-2.1 2.0) 4.61 83:31 3.5: 3.6, 1.81.4 1.4 1.5 
1.7 1.61 2.0 2.0) 43) 3.3) 3.71 3.3 1.80. 3.4 1.4 1.5 
1.6; 1.9 2.0 2.1 3.578.1 8.6:4:3.0 1.7 1.4 14 1.6 

16:°2.1 191 2.77 3:2. 30{ .3.27 2.0 1.61: 1.4 1.5 1.6 
1.6]-2.0 1910: 3.213.06;:401- 3.1 2.7 LO L514 1.8 
1.7 1.9 1.87 281 2.81 6.9: 3.0°-2.61 1.6} 1.5]):%5 1.8 
1.7 LY] 1.8 24, 3.3 515 2.8 261 1.67 3.57:1.5 1.8 
1.7 1.9 1.8 2133.24.80 35 :2.54 1.7}. 1.9] 1.6 1.6 

de7 1.9 1.8) 2.0.2.9, 3.83} 4.6) 2.4 1.61297 2.3 1.4 
1.7 1.9 1.8 201( 2.6 3.61 45} 2.3 1.6 221 1.9 1.4 
1.61 2.24 1.7 19 24:.3.8 40} 2.2 1.61 1.9 1.5 1.4 
1.61: 2.6 31.7 1.9 2.6 4.21 4.0; 2.2 1.7 1.9] °L3 1.4 
1.72.3 1.7 1.9: 3.9: 4.0; 4.7 2.2 1.9 1.9 1.4 1.4 

1.9 1.9 1.64 4.9 5.06 3.9{ 5.3} 2.1 1.9 1.8):1.4 1.4 
2.0 1.9 1.6 1.9 5.2 3:61 4.7 2.0 1.6 1.5 1.4 1.4 
1.91 1.9 1.61 2.0: 4.3 3.6 4.0: 2.0 1.5 1.5 1.4 1.4 
1.9 1.9 1.6} 2.0: 4.3% 3.4] 3.7 1.9 1.5 1.5 1.4 1.4 
1.9 1.9 1.61 2:1 4.6:1.3.41 3.4 1.8 1.5 1.4 1.5 1.5 

2.5 1.8] 2.5¢ 2.8 4.1 3.213.211.8115 1.4.2.2 1.4 
2.2 1.84 2.51 3.3; 3.8.3.1 3.27 1.811.517 1.4 3:0 1.4 
2.0 1.79.92.4 2.8] 3.51 3.4 3.1 1.8 1.4 1.4760 1.4 
1.9 1.71 2.1 2.01... 33 2.9 1.7 1.4 2.3 5.5 1.4 
1.9 1.7% 2.0% 2.4.0...... 3.9 2.8 1.7 1.4 2.01:3.3 1.4 
.30..... 1.91 2.2.0.....% 95... Y.7 1. 1.8.1.2.8 | ciec®                             

Nore.—No gage heights or estimates of flow have been published by the United States Geological Survey 
ois to Jan. 1, 1904, but the rating curve for 1904 is probably applicable to all gage heights taken by the 

nited States Weather Bureau prior to that date. 

DOE RIVER AT BLEVINS, TENN. 

Location.—At Eastern Tennessee & Western North Carolina Railroad bridge, one- 

fourth mile west of Blevins, Tenn., and 4} miles above the mouth of Little Doe 

River. 
Drainage area.—62.2 square miles. 

Records available.—December 16, 1911, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 5, 
and tenths above 5 feet. 

Discharge measurements.—Made from upstream side of bridge or by wading at 
section about one-fourth mile above bridge. 

Channel and control.—Practically permanent. A determination by leveling 

September 10, 1912, indicates that there would be no flow past the gage if the river 
were to fall to a stage of about 1.2 feet. 

Extremes of stage.—Maximum stage recorded during year: 3.08 feet at 8.45 a. m. 

January 31. Minimum stage recorded: 1.65 feet at 8.45 a. m. July 1 and Sep- 
tember 27. 

Winter flow.—Discharge relation may be occasionally affected by ice during unusu- 

ally severe winters; probably not materially affected during year ending Septem- 
ber 30, 1914. 

Data insufficient for estimates of discharge. 

No discharge measurements were made at this station during the year ending 
September 30, 1914.
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Daily gage height, in feet, of Doe River at Blevins, Tenn., for the year ending Sept. 30, 
1914. - 

[O. L. Wright, observer.] 

  

  

  

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

Yaoi dite tana rnin 1.78] 3.85 2.04 {1 1.951 2.4071 2.06 1 2.36 1 2.06} 1.84 {1.651.580 | L230 
Brinn i dia data Saas 1.791 1.8511.97 11.93: 2.24 1.961 2.36 {2.011 1.83 11.92 11.73] 1.85 
Br di dR EE Re sven 1.931.841.8911 1.921 2.16] 2.07 { 2.27 1 2.00} 1.81 v1.85 11.75 | 1.20 
Ge isn ae s SA ea eS 1.77.1 1.84 °1.88 "2.07 {2.11 72.161 2.201 2.00% 1.81 1.1.76 11.78 | 1.30 
Be ii Ede ess mans 1.75. 11.84 | 1.88.0 1.95 | 2.072.061 2.161 2.16 1 1.82 | 1.73 {1.96 | 1.79 

1.831.871.9092] 2.34 12.111 2.14 2.161 1.93 {1.71 4 1.75 { 1.70 
1.5212.19711.90.2.61 12.001 2.0012.154 1.91 | 1.70{ 1.75 1.80 
1.84 12.141 9.04 19.43 12.041 2.112. 14171.81. 11.70} 1.77 | 1.32 
2.07.2.1012.01 {2.16 { 1.961 2.08: 2.151.817 11.70] 1.821 1.35 

2.047{1.9712.19 2.08} 2.12| 2.06; 2.12 | 1.79 11.85] 1.80} 1.86 

1.9771.94.2.0012.06 2.131 2.03 2.10, 1.76 1.83 1 1.79 |- 1.01 
1.97 11.9211.9212.0512.91 12.081 2.10 1.75 [1.80 1.79 | 1.93 
1.96 | 1.89 1.97 | 2.05 | 2.46 | 2.04 12.06 | 1.80 1.74 | 1.83 | 1.86 
1.071.871 2.07 12.06 12.34 {2.06 2.01 71.85] 1.73 131.85} 1.32 
1.97 | 1.87 1 2.00 | 2.08 | 2.26 | 2.81 | 1.99 | 1.80 1.90 { 1.94 | 1.75 

2.101 1.8712.09 2.001.296 9,65 :1,96/ 1.75) 1.87.1 1.85% 1.75 
9.297:1.8611.95192.0642.25 12.46} 1.96] 1.74 {-1.93+ 1.80 | 1.60 
2.10 1.84 11.921 2.11 2.211 2.36 ;1.96 12.04 | 1.90 | 1.77 1.85 
1,99 11.84 11.90 2.161 9.16::2.34 1 1.93 7.1.93 | 1.84 1.73 1 1.77 
1.96):1.83301.92}2.39 12.18 72.74 | 1.86 | 1.94 | L.7A | L751 1.75 

1.921.853 12.0012.29°12.01 1 2.491-1.83 1 1.80) 1.68 [ 1.93 1 1.76 
1.91 71.85.1.90412.18(92,0112.8613.991)1.75]1.683711.76 1.75 
1.90) 1.857 1.96{2.201 2.031 2.28; 1.901.753] 1.69 (1.68 } -1.68 
1.881.901 2.00 1'2.2212.08.2.24-1 1.9112.73 1.70. |: 2.70. | 1.67 
1.871.952.2011 2.181 2.071 2.16} 1.90 | 1.75% 1.Y0:{ 3.70: 11.75 

1.87131.977 2.151:2.17'1:'2.181 2,20 1.8391 1.72 ¢ 1.73: 1.9% 1- 1.75 
1.8711.92:2.00)2.08 2.21 {2.24 1'1.87 11.70 } 1.751 2.87; 1.65 
1.86 (1.90 {2.042.081 2.30: 2.17 | 1.861 1.70 | 1.90 | 2.30 | 1.68 
1.84 | 1.90 | 2.00 a] 2. 2.13 11.871 1.6912.00 | 2.02 1.70 
1.871.951 2.00 |. 2.10 1.86 1.66 + 1.90:1,93. 1 3.74 

Senin 1.94 | 3.08 Sree eS Te 1385 T 00 a                           

  

  

Note.—Because of an error in the gage found by checking with wye levels on Oct. 16, 1914, gage heights 
for 1913 as published in Water-Supply Paper 353 should be corrected as follows: May 24 to Sept.28, subtract 
0.02 foot; Sept. 29-30, subtract 0.03 foot. 

DOE RIVER AT VALLEY FORGE, TENN. 

Location.—At Eastern Tennessee & Western North Carolina Railroad bridge at 

Valley Forge, about 4 miles above the mouth of the river. : 
Drainage area.—132 square miles. 

Records available.—December 11, 1911, to September 30, 1914. 

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, 

to hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 5, 

and tenths above 5 feet. 
Discharge measurements.—Made from upstream side of bridge or by wading at 

a section about 40 feet above the bridge. The current makes a decided angle 

with the bridge. 

Channel and control.—Practically permanent. A determination by leveling 
September 9, 1912, indicated that there would be no flow past the gage if the 

river were to fall to a stage of about —0.1 foot. 

Extremes of stage.—Maximum stage recorded during year: 3.23 feet at 6 a. m. 
March 12. Minimum stage recorded: 0.92 foot June 27 to July 1. 

Winter flow.—Icemay affect the discharge relation for short periods during unusually 
severe winters; probably not materially affected during year ending September 

30, 1914. 

Data insufficient for estimates of discharge. 

No discharge measurements were made at this station during the year ending 
September 30, 1914.
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Daily gage height, in feet, of Doe River at Valley Forge, Tenn., for the year ending Sept. 

  

  

30, 1914. 

[W. C. Garrison, observer.) 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. 

ccna ii saan 1.2511.13| 1.331.236 12.04 { 1.68] 2.13: 1.55{ 1.17 | 0.921 1.11; 1.31 
edi ive Birra, 1.20)11.13/31.4011.26931.76 1.28 (2.181 1.53 11.17 1 1.7211.09} 1.26 

Br Ce As a ees 1.15¢1.157-3.3001.24 | 1.66 | 1.4817 2.03 {1.51 {1.14 1.323.316 | 1.21 
ee sh asinine een ae 1.151.155, 1.30 11.064 1.64 | 1.58.1 1.91 1.48 71.14 | 1.12 7.1.26]: 1.16 
ee OU ea 1.107 1.1511.25611.164 1.59] 1.63 11.78 1 1.63 {°31.17 | 1.07 ¢ 1.11 + 1.11 

0 ee A Se Vi aie 1.051 1.150 1.25 1 1.24.0°2.00 Ly 1.70 063 1 1.17 Lea 01.0001. 
Bee slaivcaisvinintsses Manns 1.051 1.1511.25 v1.24 12.301 1.751 1.68 1:1.63 11.22 1.02) 1.03 1.11 

Serr dee na va, 1.051 1.1571.45} .99:1.92{ 1.631 1.65,1.68 1.14) 1.02 1.01 | 1.06 
0 bea sieni sins siniee .0511.65031.25| 1.30 1.79} 1.49811.63 11.61 1 L.12) 1.02 "1.11 1.21 
CLEARS EN SE NI, 1.13731.25) 1.10|L.74 {1.74 '1.48 | 1.61 | 1.58 (1.17 1.32 | 1.00 2.11 

A. aes a i a en 1.05 131.3551.95-1.532 {1.74 1.75 1.58 1.83 (1.12:/1.62171.09 | 1.06 
dD eis i ae Res 1.201.535 73.15 1.24 {1 1.62 (8.28 | 1.58 1.50 {1.10 11.22 ( 1.11'{ 1.51 
Baan ess sic aie 1.101.233 1.251 1.003.541 2.3311.553}1.48(1.1211.07 | L.21 { 1.26 

i adars irae 1.051.431 1.191.001.6411 2.13 1 1.51 |. 1.45 1.12. 1.07 | 1.40 1.19 
15.i an 1.057 1.40 {1.24 | 1.34 11.390 2.03 12.78 {1.45.0 1.12 | 1.22 1.61; 1.11 

V0ea-s nisin drctiins teen 1.051 1.87 71.24 11.307 2.40 1.08 | 2.58 1-1.42{ 1.12 | 1.37 {-1.41.{ 1.00 
Nl cain snanie ss incre did snins 1.0511.9371.24 | 1.361 1.00 :1.9812.13 | 1.40.{ 1.07.1 1.32 71.21 | "1.16 
dS theories ee 1.071.653 1,2411.19]1.3012.18/2.63 (1.37 1.1211.30 71.114 1.00 
Yi eas 1.131 1.501 1.14 11.291 1.691.881 1.93 [2.32 11.52 11.22 11.00 { . 1.08 
EA REN RE Sa 1.651 1.401 1.1911.3212.14° 1.00 1 2.73 1 1.32.1.1.22 11.12: 1.06:} ‘1.06 

Bl a i eins 1.351.351 1.191 1.34 12.00 | 1.881 2.08 ¢1.32 {1.22 | 1.02 | 1.21 | 1.08 
Bs ann sits als aa Rann al 1.331 1.351.191 1.20. 1.92 | 1.33 1 2.03] 1.30: 1.10 1.62 "3.16 | 1.06 

sna slsaa es baa a 1.30.4 1.30] 1.19 | 1.26 1 1.84 | 1.73 1-93 11,27 [1.04 11.02 1.03. 1.09 
es ea tia inne 1.2511.2711.19(1,32(1.94.| 1.81 11.8311,22(1.02|1.02| 1.01 | 1.06 

OT nena +s ae 5508 0 2 uaa 1.4543,2511.19 | 2.14 1 3.79 11.A 1.73 1.2477 2,02 1.071 1.03 | 1.21 

tis raves sea seen 1.3611.2011.4911.74;3.82 1.71 {1.78 1.22% 97.11.02 2.00{ 1.09 
CN EL 42.83 1.20| L197 1.64 27602, 7802.68 1 X.22°1 0211.07 1.8511 1.03 

ie rs arabe Ls sana 1.331 1.2001.26 11.54 1.73}3.9341.63 11.22 .0211.07% 2.51 1.01 
0 ee i dd ies 1.93:1 1.205 3.24" 1.49 1...... 1.83,1,58;1.20) .92{1.8711.83/ 1.01 
Bras a aR 1.230 1.20 11.30 | 1.46 ...... 2.1371.681 1.271 .92.41.32{1.66] 1.01 
Sass rears vast sas Y.20:--....1 2.34 v2.09 1...... 2.33 1...5.- 1.220. 2... 1.39 1 1.41 LiL                           

Nore.—Because of an error in the gage, found by checking with wye levels on Oct. 15, 1914, gage heights 
for 1913 as published in Water-Supply Paper 353 should be corrected as follows: Feb. 10 to Apr. 27, subtract 
Dog Joos ; Apr. 28 to July 12, subtract 0.03 foot; July 13 to Sept. 27, subtract 0.04 foot; Sept. 28-30, subtract 

.05 foot. 

LITTLE TENNESSEE RIVER AT JUDSON, N. C. 

[01d U. 8. Geological Survey station.] 

Location.—At Southern Railway bridge about half a mile north of Southern Railway 

station at Judson, 2} miles below mouth of Nantahala River, 1 mile below Alarka 

Creek, one-fourth mile below Sawyer Branch, and 3 miles above the mouth of 

Tuckasegee River. : 
Drainage area.—675 square miles. 
Records available.—June 25, 1896, to September 30, 1913. 

Gage.— Vertical staff in two sections on right bank 100 feet above the bridge. Lower 

section bolted to rock; upper section on tree. For history of gages previously 
used see Water-Supply Paper 323. 

Discharge measurements.—Made from downstream side of railroad bridge. Some 

recent measurements have been made at a swinging footbridge one-half mile up- 

stream, at Judson railroad station. 

Channel and control.—The control has changed materially, although the channel 

at the bridge is rough; rocky bottom; section divided by two piers; current 

swift and irregular. 
Extremes of stage.—The flood of February 28, 1902, reached a stage of 16.2 feet. 

Winter flow.—Discharge relation not affected by ice.
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Accuracy.—A study of hydrometric data collected by the Knoxville Power Co. on 

the Little Tennessee and its tributaries indicates that the old Survey station at 
Judson, because of a combination of natural causes and inherent difficulties, does 
not yield results as accurate as those obtained at the new station established by 

the power company on April 16, 1912, about half a mile above the Southern Rail- 

way bridge. Therefore only gage heights are published for the old Survey station. 
(See also Water-Supply Paper 323.) 

No discharge measurements were made at this station during the year ending 

September 30, 1913. 

Daily gage height, in feet, of Little Tennessee River at Judson, N. C., for the year ending 
Sept. 30, 1913. 

[Miss E. G. Enloe, observer.] 

  

  

  

                        

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

3.5 3.2 3.2 4.2 5.0 5.9 6.2 4.2 4.3] 3.4 | 4.2 2.8 
3.5 3.6 3.3 4.0 4.8 5.4 6.0 4.1 4.2 3.4 3.8 2.8 
3.4 3.3 3.6 4.1 5.2 5.0 5.8 4.0 4.21 3.6 3.9 2.8 
3.4 3.3 3.5 3.9 5.2 4.9 5.7 4.0 4.21 3.9 3.4 2.8 

Bn hal 3.4 3.3 4.4 4.0 5.1 4.8 5.6 4.0 4.21 3.8 3.35 3.1 

Bcc... 3.351 3.2 5.1 4.0 4.8 4.6 5.3 4.0 4.21 3.5 3.4 3.45 
ea 3.3 4.2 4.6 3.9 4.7 4.5 5.2 4.0 4.4 | 3.3 3.3 3.05 

EO 3.3 4.0 4.3 4.0 4.6 4.4 5.2 4.0 4.8] 3.2 3.8 2.9 
9, ee cme 3.3 3.6 3.9 4.0 4.4 4.4 5.0 4.2 4.5| 3.2 4.4 2.85 

10... 3.2 3.5 3.8 4.0 4.4 5.3 5.0 4.1 4.9 3.2 3.9 3.25 

Yai eas 3.2 3.4 3.7 4.0 5.6 5.4 5.4 4.0 4.21 3.3 3.7 2.9 
12. oa. 3.2 3.4 3.6 4.7 6.2 5.0 5.7 3.9 4.2 | 3.8 3.45 2.8 

AL 3.2 3.35| 3.5 4.9 5.3 5.0 5.4 3.9 4.0] 3.8 3.3 2.8 
YM. om 3.45 | 3.6 3.5 4.5 39 eh 5.3 3.8 4.0 3.4 3.2 2.8 
5. 3.6 3.45 | 3.4 4.2 4.810.000 5.3 3.9 3.91 8.3 3.35 2.8 

16......0. ioe 3.35] 3.35) 3.4 4.1 4.6 8.8 5.2 3.9 3.8] 3.3 3.4 3.1 
Tete on 3.3 3.3 3.4 4.0 4.6 7.3 5.0 4.0 3.7].3.2 3.2 3.45 
8c icaniian ing: 3.2 3.3 3.6 4.3 4.4 6.4 4.8 4.0 3.7 3:15] 3.1 3.35 
BO sees, 3.8 3.2 3.6 4.2 4.4 6.2 4.8 4.0 4.3 1::3.05{ 3.0 3.15 
Wisi oasvisnsin 4.2 3.2 3.45 4,1}.:4.6 6.1 4.8 3.9 3.81 3.056; 3.25 3.0 

Nant. in 3.6 3.2 3.4 4.2 5.0 6.1 4.8 3.8 3.5 3.1 3.5 3.8 
asia ra 3.4 3.2 3.4 4.2 4.6 6.0 4.7 4.0 3.81 3.1 3.2 3.3 
iis 3.4 3.2 3.4 4.0 4.5 5.9 4.6 7:3 3.74 3.1 3.15 3.05 

Mi cninaianass 3.3 3.2 4.0 5.0 4.4 5.8 4.5 0.1 3.0.[:.8.1 3.05 2.9 
05a 3.3 3.15] 3.6 6.0 4.3 5.8 4.4 5.2 3.6.3.3 3.0 2.9 

20, 3.25 3.1 3.6 5.1 4.2 6.6 4.4 4.8 3.6] 3.6 3.0 2.85 
rs 3.2 3.1 3.8 6.6 dias 4.4 5.2 2.61:3.6 2.9 2.8 

OS arr ti 3.2 3.1 3.7 6.4 7.2 8.8 4.4 4.8 3.6 1:3.9 2.9 2.8 
ei, 3.15] 3.2 3.5 B.5%0-. 0% 7.4 4.2 4.6 3.51:.8.5 2.9 2.8 
D0 Ae be 3.131 3.1 4.8 8.2 fheeciss %-1 4.2 4.4 3.5:1..3.5 3.35 3.8 
Or SL8 i 4.4 4.840 ones G7. soe 4.4 es 3.6 2:95 aansen . 

  

LITTLE TENNESSEE RIVER AT JUDSON, N. C. 

Location.—At footbridge near Southern Railway station at Judson. 
Drainage area.—675 square miles. 

Records available.—April 16, 1912, to September 30, 1914; January 25, 1896, to 
September 30, 1913, at old Geological Survey station located at Southern Rail- 

way bridge. 
Gage.—Two staff gages attached to pier of footbridge. A Friez recording gage 

established on October 8, 1913, about 500 feet below the footbridge, did not work 
satisfactorily during certain periods and readings were then obtained from the 
staff gages. 

Discharge measurements.—Made from footbridge. 
Channel and control.—Practically permanent.
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Winter flow.—Discharge relation not affected by ice. 

Accuracy.—Records good. 
Cooperation.—Results of discharge measurements and estimates of daily discharge 

furnished by the Knoxville Power Co., Alcoa, Tenn. 

Discharge measurements of Little Tennessee River at Judson, N. C., during the years 
ending Sept. 30, 1912-1914. 

  

       

                

Gage Dis- Gage Dis- 
Date. Made by— height. | charge. Date. Made by— height. | charge. 

1911-12, Feet. | Sec.-ft. 1912-13. Feet. | Sec.-ft. 
June 20 19.78 1,130 || Apr. 12 | C. M. Scudder..........| 20.97 2,970 

21 19.73 1,050 0... dos. oar. «=i. 20.58 2,290 
25 21.02 3,200 19-4. 30... coon recone 20. 34 2,000 
25 21.36 3,820 oR oe QO... i. asta 20.17 1,690 
26 20.63 2,450 2A 0 BO... nina 20.08 1,630 
29 1,950 || May 2 |..... do... in 19.92 | 1,350 

6:]..... QO. dition. 19.83 1,210 
1912-13. Sept.. 9.1 BH, S.;Spencer.......... 19.29 532 
Doe. 28 1-:-.. dO. ss ibasvenssaisn 19.60 908 
Feb. 28 | C. M. Scudder......... 21.59 4,240 1913-14. 
Mar. 151..... G0. ce 25.50 14,700 3 :S6DE. 30 [aac snnssan esis snssnnnns 18.98 396 

  

Daily discharge, in second-feet, of Little Tennessee River at Judson, N. C., for the years 
ending Sept. 30, 1912-1914. 
  

  
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

1911-12. 
1 3,060 | 1,540 500 | 2,720 782 

2,740 | 1,420 530 | 1,390 667 

                          
1,500 | 1,080 | 2,220 | 1,050 | 667 
1,500 | 1,100 | 1,960 | 1,050 | 667 
1,500 | 1,280 | 1,750 | 1,090 | 3,860 
1,350 | 1,210 | 1,570 | 962 | 1,890 
1,350 | 2,870 | 1,600 | 901 | 1,220 

1,390 | 2,310 | 1,380 | 841 | 1,090 
1,540 | 1, 1,420 | 1,090 | 1,290 
2,440 | 1,800 | 1,210 1| 1,020 
2,790 | 1,570 | 1,140 | 782 | 962 
2,360 | 1,500 | 1,140 | 782 | 806 
L200... Ling mel...
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Daily discharge, in second-feet, of Little Tennessee River, at Judson, N. C., for the years 
ending Sept. 30, 1912-1914—Continued. 

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

  

1912-13. 

  
830 | 1,440 730 468 581 529 383 1 

Boa 000. viz. 1,500 | 2,060 |....... 20801... 75010... 557 ans                           

NotE.—Mean discharge for August, 1913, estimated at 870 second-feet by comparison with gage readings 
at old Geological Survey station.
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Monthly discharge of Little Tennessee River at Judson, N. C., for the years ending Sept. 
30, 1912-1914. 

[Drainage area, 675 square miles.] 

  

Discharge in second-feet. 

  

  

      

RN 
O
O
H
 

W
e
 

w
o
 

  

  

    
  

  

Run-oft 
(depth in 

Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
ure. |. Wea) 

1911-12. 
10,200 780 1,830 2.71 3.1 
3,550 1,040 1,890 2.80 3.1 
9,570 1,320 3,120 4.62 5.3 

12,300 2,060 3,910 5.79 6.6 
14,400 2,480 5,210 7.72 8.3 
14,000 2,7 5,350 7.93 9.1 

5,930 2,030 3,170 4.70 5.2 
3,060 1,350 2,050 3.04 3.5 
2,870 1,080 1,510 2.24 2.5 

2,800 1,140 1,830 2.71 3.1 
2,720 782 1,140 1.69 1.95 
3,860 667 991 1.47 1.64 

14,400 667 2, 660 3.94 53.67 

Qelober. .-. zi. iu cnFitiaavial 1,250 611 808 1.20 1.38 
November 1,410 556 744 1.10 1.23 
December 2,690 611 1,070 1.59 1.83 

FY. i Re  eae 3,960 1,090 1,690 2.50 2.88 
February 5,880 1,480 2,180 3.23 3.36 
ECR La TR 14,300 1,590 4,450 6.59 7.60 

AP. se ee dR a eee 3,960 1,440 2,290 3.39 3.78 
May. cal 7,470 1,160 1,710 2.53 2.92 
JURE. sci idan va b wha See Te wane 2,270 862 1,230 1.82 2.03 

TAY scart iss sd suns Pus wn sme Suna 1,350 647 872 1.29 1.49 
RTUBE , «cose a viveisie ne srs minivans snnn y wnry ee Te Sonn Sen she sa wns 870 1.29 1.49 
BOtEMBEL . «occ. bwin vs iin ve sera wasn sas bhai 1,160 495 706 1.05 1.17 

PROVE «enero weve doviinemysswmnn vi 14,3001: cis nnvsnns 1,550 2.30 31.16 

: 1913-14. 
OBIODOT ss cs cdi panic es enn ay 1,870 460 683 1.01 1.16 
NOVEIDAT oh. Cen Tai d R Su ipiamb ra 952 600 696 1.03 1.15 
BOCOIRBOR S. oo coos is vue ve ibams tr mime tena w vane 1,810 630 959 1.42 1.64 

January con. ana 2,060 © 706 946 | 1.40 1.61 
ODI HEYY ono «os 5s sive wine vx i dino win w Snivic wn Rew 2,170 1,010 1,550 2.30 2.40 

March a BI 3, 1,100 1,510 2.24 2.58 

Yor PU NE SE nd LCR 3,640 1,290 1,900 2.81 3.14 
UY creams sd Te Sante be sean fdr Sr ayn 1,780 730 1,040 1.54 1.78 

Jane. rete re se 1,120 468 728 1.08 1.20 

FOI i eens pt and diy ee 1,190 390 642 .951 1.10 
BIRD, thant ihe vs i a Tada 991 459 615 .911 1.05 
SOPIEMbBer. coc cvuis cs viimsiiasata bail als 541 380 436 . 646 .72 

PhO Fear. on aati ct ive avin a sesamin 3,640 380 972 1.44 19.53             

Note.—See footnote to table of daily discharge. 

LITTLE TENNESSEE RIVER AT McGHEE, TENN. 

Location.—At Louisville & Nashville Railroad bridge, one-third mile south of 
McGhee and one-half mile below mouth of Tellico River. 

Drainage area.—2,470 miles. 
Records available.—November 29, 1904, to December 31, 1913.
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Gage.—Chain gage on crossties, upstream side of the railroad bridge, owned by 
United States Weather Bureau; read once daily to tenths. Prior to December 

1, 1905, the same gage was on the old railroad bridge 1,000 feet below. The present 
datum is 0.3 foot higher than the original datum, allowing for slope in river 

measured at gage height 4 feet. 
Discharge measurements.—Made from the downstream side of the railroad bridge. 
Channel and control.—Practically permanent. Report of the United States 

Engineers shows the controlling ledge below the gage to be about 2.5 feet lower 

than low water at the gage. The assumption that their low water is the same as 

lowest records places the point of zero flow at about —0.3 foot by gage datum. 
Extremes of stage.—The flood of February 22, 1906, reached a height of 22.2 feet 

by the gage datum. The United States Weather Bureau reports a height of 39 

feet in March, 1867, and 38.5 feet in 1884. 
Winter flow.—Discharge relation not affected by ice. 
Cooperation.—Gage-height records furnished by United States Weather Bureau. 

Station has not been visited since November 3, 1911, and nothing is known as to 
permanency of the gage after that date. Daily gage heights subsequent to December 

31, 1913, are withheld from publication until station is visited again. 

Daily gage height, in feet, of Little Tennessee River at McGhee, Tenn., for the period Oct. 1 
to Dec. 31, 1913. 

  

  
  

Day Oct. | Nov.| Dec Day Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec. 

ocd 2.6 2.8 2.3... 2.2 2.8 rd ce 3.6 2.8 2.7 
Dans anaes 2.8 2.6 3:8 {rl2..3 nna ena 2.2 2.6 BL HD eas an 3.27] 2.7 2.7 
3. iit 2.6 2.6 SD Nl 1Bens sew rsnens 2.2 2.6 0 N28. cee, 2.6 2.7 2% 
4... 2.4 2.6 A 1 PRA 2.2 2.6 0 2a 2.06 2.7 2.9 
ie emacs 24 2.6 29 [ids vane 2.21 2.8 2.9 25. aie iin 320206 3.1 

Becsngsensas 2.4 2.6 2:51 16ainserii 2.24 2:8 2.9 26ers 3.81 2.6 3.3 
a Saas 2.21 2.6 Sir. eat 223 .3.0 pu LB a a 3:6V 2.6 3.9 
Ble dais wi aan 2.2 2.6 LO NAS acer nn 2.2 2.8 eS 28. ak Be i225 3.5 
Oi eens 2.2 »2 SAF. i 2.8 2.8 Bl 28. inca 3.2 2.5 3.3 

30.2 ok 2.2] 3.0 Sd [20.5 cvaneeen 3.81-2.8 Bel 30ers ai 2.81°2.5 4.2 
see 2.8 ea 4.2                         

  

TUCKASEGEE RIVER AT BRYSON CITY, N. C. 

Location.—At highway bridge in the town of Bryson, half a mile below the mouth 
of Deep Creek and about 15 miles above the junction of Tuckasegee River with 

Little Tennesee River. 
Drainage area.—662 square miles. 

Records available.—November 7, 1897, to September 30, 1914. 

Gage.—Friez recording gage installed February 3, 1914, by the Knoxville Power 
Co., about 200 feet below the bridge to which old Geological Survey staff gage 

was attached. Vertical staff gage attached to the right bank bridge pier used 
prior to installation of Friez gage. 

Discharge measurements.—Made from the downstream side of the bridge. 
Channel and control.—Channel probably changes slightly after each flood, but 

conditions quickly become normal. Control consists of bowlders; practically 
permanent. 

Extremes of stage.—The flood of March 19, 1899, reached a height of 11 feet. 
Winter flow.—Discharge relation not affected by ice. 

Accuracy.—Results good for medium and low stages. Rating curve not well defined 
for high stages. 

Cooperation. —DResults of discharge measurements and estimates of daily discharge 
in following tables furnished by the Knoxville Power Co., Alcoa, Tenn.
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Discharge measurements of Tuckasegee River at Bryson City, N. C., during the years 
ending Sept. 30, 1912-1914. 

  

  

    

Gage Dis- Gage | Dis- 
Date. Made by height. | charge. | Date: Made by height. | charge 

1911-12. Feet. | Sec.ft. || 1912-13. Feet. | Sec. ft 
July: 29°} H.S, Spencer. ......... 1.68 1,170 {| Apr. 12 | C. Sondder See wesen 53.09 3,390 
Augsad [..cs do... 0 0 2.56 2,500 21 2,13 1,880 

Ti RE A 2.571 2,130 26 1.98 | 1,680 
24nd do. ict: 1.78 1,300 28 1.97 1,620 

May 3 1.82 | 1,400 
1912-13. 14 1.65 1,150 
Oct. 11 1.25 628 24 3.50 3,950 

15 1.28 926 || Sept. 12 1.14 524 
19 1.62 1,340 27 1.23 €30 

Nov. 7 2.17 1,740 
Apr. 2 |C.M. ARE athens 2.74 3,190 || 1913-14. 

4 Nes od do... in 2.49 2.710 1: 8ept. 22. nar ch se ai 1.19 a 584 
7 Yoenes do... coo 2.41 2,240 AB feria ii sess 1.06 a 446 
9-7; do... Sen 2.28 | 2,030                   

a Velocity determined by the mid-depth method. 

Daily discharge, in second-feet, of Tuckasegee River at Bryson City, N. C., for the year 

  

  

ending Sept. 30, 1914. 

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

Dee ocnina 755 755 | 1,330 | 1,180 | 1,750 | 1,350 | 2,380 | 1,250 678 491 470 470 
oD ersasndecan 599 699 | 1,900 | 1,070 | 1,360 | 1,320 { 2,370 | 1,230 647 940 460 439 

                          
  

Nore.—Daily discharge determined from rating curve well defined below and poorly defined above 
1,600 second-feet.
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Monthly discharge of Tuckasegee River at Bryson City, N. C., for the year ending Sept. 

30, 1914. : 

[Drainage area, 662 square miles.] 
  

  

  

      

Discharge in second-feet. 
Run-off 
{depth in 

Month. Per inches on 

Max mum. | Minimum. | Mean. square Saige 

Qefobericaan. olin san ae 2,250 . 515 793 1.20 1.38 
Novembers. ct... 1,270 599 764 1.15 1.28 
December... oo. i aii. sande sama t 1 647 980 1.48 1.71 

TONY rte sr ce te Ge See 2,810 699 934 1.41 1.63 
FODTOALY. isin iiss vasa hs ern innn sires 2,610 1,060 1,580 2.39 2.49 
Me se ee a 3,030 1,120 1,540 2.33 2.69 

APH cde i i ica age 3,400 1,350 1,910 2.89 3.22 
MT secede ini Tanrnssinssasndsrninenminsanis 1,780 744 1,070 1.62 1.87 
FURR et ly a aerate 1,330 512 731 1.10 1.23 

Oly. rh ah a EI 1,440 481 668 1.01 1.16 
August... .c. i.e TS a RE 1,000 460 589 . 890 1.03 
BOP ODOT. Ls ssi ea sm tn Tw se 657 325 429 . 648 .72 

PREYOAT. «cee vi davainsn an ann Gannon 3,400 325 995 1.50 20. 41       
  

Nore.—Computed by engineers of the Geological Survey from records of daily discharge furnished by 
the Knoxville Power Co. 

HIWASSEE RIVER AT MURPHY, N. C. 

Location.—At highway bridge near the Louisville & Nashville Railroad station, 

half a mile above the mouth of Valley River. 

Drainage area.—410 square miles. 
Records available.—June 26, 1896, to August 8, 1897; October 19, 1897, to Septem- 

ber 30, 1914. 
Gage.—Chain gage attached to downstream side of bridge near site of original wire- 

rope gage; read once daily to half-tenths. Limits of use: Half-tenths below and 

tenths above 7 feet. Datum unchanged since October 20, 1897. Record of datum 

of former gage lost when wire rope broke on August 8, 1897. 

. Discharge measurements.—Made from upstream side of bridge. 
Channel and control.—Rock and gravel; less permanent than the channel at 

measuring section, where bottom is rough and rocky. Point of zero flow, approxi- 

mately at gage height 4.4 feet. 
Extremes of discharge.—Maximum stage recorded during year: 7.7 feet April 20; 

discharge, 3,120 second-feet. Minimum stage recorded: 4.8 feet September 18; 

discharge, 140 second-feet. 

The flood of March 19, 1899, reached a height of 18.4 feet. 

Winter flow.—Discharge relation not affected by ice. 
Regulation.—The few small mill dams on the stream are too far upstream to cause 

noticeable diurnal fluctuation at the gage. 

Accuracy.—Results good. 

Discharge measurements of Hiwassee River at Murphy, N. C., during the year ending 

Sept. 30, 1914. 
  

  

Gage Dis- a Gage | Dis- 
Date. Made by— height. | charge. | Date: Mads by height. | charge. 

Jan. 20 | Warren E. Hall and || Feet. | Secft. Feet. | Sec.-ft. 
BM aur... 5. 20 32 | Apr. 15 || Warren E. Hall........ 7.21 220 

Feb. 14 | Warren E. Hall........ 5. 84 798 16H... do... ies cian 6.95 1,930 
17 is. BO. casi tive wii 5. 54 568 17 {ees ROu ede i cordon cade 6. 54 1, 460                 
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Daly discharge, vn second-feet, of Hiwassee River at Murphy, N. C., for the year ending 
Sept. 30, 1914. 
  

  

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

.... aah. 395 280 365 530 845 645 | 1,020 685 335 208 208 230 
SD esac uns 308 280 495 495 645 605 975 645 335 230 208 230 
Boonen cnaes . 280 280 365 495 530 568 888 605 308 230 255 208 
Buns sninnanenss 255 -280 338 530 495 530 765 605 308 230 605 230 
Denies ams ness 255 280 308 568 460 568 685 765 460 280 280 185 

Bennie sian 255 280 308 530 530 605 685 845 365 230 230 185 
ees snesstnns 255 255 460 495 | 1,110 568 645 685 460 208 208 185 

Bewosmnevindsrs 230 308 568 460 888 530 765 765 530 208 208 185 
0 ade een 230 460 428 428 725 530 845 725 460 230 428 230 

10... 0. 230 335 395 395 645 495 765 605 335 255 530 208 

3 ees 230 335 365 395 725 530 685 568 308 395 395 185 
32. anes 255 308 335 395 568 | 2,270 725 568 308 605 335 255 
13... ia 230 308 335 365 568 | 1,360 685 530 308 280 255 230 
Edens snr aca 230 308 308 365 805 | 1,020 725 530 308 230 255 185 
Bene esncainnns 230 280 335 365 685 805 | 2,930 495 335 335 460 185 

16. nian 230 280 335 335 645 765 | 2,000 460 308 395 308 185 
Fe ciiunsunnins 230 365 308 335 568 685 | 1,530 460 395 530 255 162 
18... . .... 255 335 308 335 530 725 | 1,260 460 308 765 230 140 
19... acu 308 308 308 335 605 605 | 1,060 428 605 395 230 230 
Boise 765 280 280 335 | 1,110 805 | 3,120 428 335 308 208 230 

Medecine. inuaiichs 365 280 280 335 930 765 | 1,640 428 308 308 255 335 
niin in 308 280 280 335 805 685 | 1,310 428 280 255 230 230 

Oe aiasssnecinnsn 308 280 308 308 725 685 | 1,110 395 308 230 230 208 
Bh aves 308 280 365 308 845 605 | 1,020 395 255 230 255 185 

Daan asain 495 255 335 605 725 530 930 395 255 208 230 255 

Weooviee sinus 395 255 495 428 725 568 845 365 230 208 2554 230 
lie iandiiianes 335 255 460 395 685 645 805 365 308 185 280 185 
Oo sv sean 335 255 395 365 645 765 765 365 255 208 280 185 
0G ie. i wana, 335 255 495 335 1-2 -ven 725 725 335 255 428 255 185 

eceivnnssiiesss 308 255 765 350: juien=nes 725 765 335 230 230 280 185 

Baise BD fauna 605 508 1... 1,300... 335 Liu. 208 230 V... 0h.                         
  

NorE.—Daily discharge determined from a well-defined rating curve, except for the period Jan. 1-13, 
when it was estimated from information furnished by the observer. Low-water section of rating curve 
based on discharge measurement made Nov. 6, 1914, at gage height 4.99 feet. 

Monthly discharge of Hiwassee River at Murphy, N. C., for the year ending Sept. 30, 1914. 

[Drainage area, 410 square miles.} 

  

  

  

    

Discharge in second-feet. 

(depth epth in 
Month. inches on |AcCU- : Per dra racy. 

Maximum. | Minimum. | Mean. | square rainage 
mile. area). 

OC ODOT, icon anion ss rates vn nn ps 765 230 303 0.739 0.85 | A. 
TL Te RR EN 460 265 293 +715 +30: A. 
SDOCOTNIOr, «coin vnicesnnesdosuitrunsnen 765 280 388 .946 1.09 | A. 

FUMATY oooenevensimrnsnssorvissinoens 605 308 413 1.01 1.16 | B. 
BODLUAIY «soc vv certains vrsnnenimawsvon 1,110 460 706 1,72 1.79 | A. 
Motch. oii tai idan tsi crs at 2,270 495 751 1.83 21 1B. 

AT Ll dann, 3,120 645 1,00 | 2.66 2.97 | A. 
MOY sonore isa sion es svntisuc ina vues 845 335 516 1.26 1.45 A. 
HRB Cite. tenn y sar anise sine sey 605 230 337 .822 92 | A. 

JU... ov niin iia R seine dies 765 185 298 W727 .84 | A. 
ARES. ori inves sn Sater ep vn wns ei 605 208 286 .698 30 | A. 
September. .. vi. dasat en meen dsis ach orien 335 140 208 .507 .57 | B. 

HOVE vis svn se suits £55 stint 3,120 140 464 1.13 15.35             

14725°—wsp 383—16——S8
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HIWASSEE RIVER AT RELIANCE, TENN. 

Location.—At Louisville & Nashville Railroad bridge at Reliance, Tenn., 1 mile 

below the mouth of Lost Creek and 2 miles above Spring Creek. 
Drainage area.—1,180 square miles. 

Records available.—August 17, 1900, to December 31, 1913, when station was 
discontinued. ~ 

Gage.— Vertical staff attached to a tree on right bank 150 feet above the bridge; read 

once daily to half-tenths. Limits of use: Half-tenths below and tenths above 

2.5 feet. 
Discharge measurements.—Made from the upstream side of 5-span steel highway 

bridge 1,000 feet below gage. 
Channel and control.—A rock ledge crosses the river diagonally. The lower end 

of the natural dam has been built up to some extent to pond the water for a small 

mill. 

Extremes of stage.—Maximum stage recorded during period October 1 to De- 
cember 31, 1913: 1.6 feet October 1. Minimum stage recorded: 0.85 foot, Octo- 

ber 17. ’ 

The flood of November 19, 1906, reached a height of 15.2 feet. 

Winter flow.—Not affected by ice. 

Regulation.—None above station. The operation of a small mill below may affect 
the low-water flow. 

The discharge measurement made on May 15, 1913, indicates a change in the dis- 

charge relation as expressed by the rating curve used prior to March 27,1913. As addi- 
tional discharge measurements have not been made to determine the extent of this 
change, no estimates of daily discharge have been prepared. 

Daily gage height, in feet, of Hiwassee Riv at Reliance, Tenn., for the parted Oct. 1 to 
Dec. 81, 19183. 

[C. V. Higdon, observer.) 

  

  

  

Day Oct. | Nov. | Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec. 

Lodi arnl) L.6:1.1.05] 1.84] Weesovenscrns 10 L152 hol aT 0.95 | 1.05 | 1.05 
sme 1.2 11.0 XG AD. erie ad 1.0 (1,157 1.153 (+22, .-ccnuuvne 1.21.0 1.05 

Beret nisin, 1.05.1 1.0 Led (13. sec nusrins 1.0 11.1 1:1 28 iene: .1-11.0 1.05 
IRAE 1.0 "1.0 2 ds devant ns 951.051 1.1 oa 1.15 1.0 1.15 

Ba. ov 1.0 1.1.0 LL AB assernine ss +0: 1. 1.050 1.151 25... ...cc0s.r 1.153 1.0 1.2 

Bestia 1.0 1.0 L116... .000.0 00, yD 18 7 1.153) 26... saci 1.35. 1.0 1.3 
RE ER »931.1.0 1.30 17...0.---.c 0% SHILA VN dS N27. se min cns 1.351 1.0 1.5 
TET «25.1.0 1.4. 18.........-.. 9-11.15] 21.1 OS wie s vis alae 1.25 «95, 1.3 
de Re 95:1 1.1 1.414 19...........5 1.0.11. 1:1 20 aes 1.25; .9 1.3 
10. 1.0°11.3 1031. 20..5 5a 00 s5 1.0 511.1 Pl EL SS 1151.0 1.4 

Sse 1.05 2.2.4. 1.25                         
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Days of deficiency in discharge of Hiwassee River at Reliance, Tenn., for years ending 
Sept. 30, 1901-1912. 

  

  

  

Dis- Days of deficient discharge. 

charge 
in J 

Seema: 1900-01 1901-2 | 1902-3 | 1903-4 | 1904-5 | 1905-6 | 1906-7 | 1907-8 | 1908-9 |1909-10{1910-11{1911-12 

See fesaniii tural so radive s sushi ate a ss cele ta si) e ne = 2 1c deine anya wwe eg aap 
290 {she cas DB fen oe nfecere ss lenenngayesns matin cero] ssnnnlrmaress 
500 |< ah ee. 6 BL ra i ncn a i es eam r= 
S50 Te civ ishe v ccviaYeuner oi 11 2 Lr rf eens ein ijin sana 2 
B00 1 eesnie]raniues 2 34 Bl leo vesslensnsvafemmainnsiotss Sntyssiessnfes swans 6 

80 ula sase 2 37 55 1] iaideseii diese iielesuaves 6 9 
P00 ss so)eunsns 2 43 68 5... 2 81.c...s 20 ( 14 
750 Hazen 3 15 79 73 Ml Bl ma, 28 17 

asain 23 15 95 82 Ty Thee HR 1) 16) eat 28] 22 
850.1... 23 15] 108 90 43a... 13 IS). 45) 22 

00: [+x vin 36 47| 147] 104 28], ara 18 31 2 74| 29 
90 oc 36 47 148 | 104 38 [adeevs 18 31 2 83 | 49 

1,000 2 51 67 | 154 109 53 ivass 28 39 23| 106 | 54 
1,100 13 66 79| 186 | 118 56 3 36 45 37| 127] 63 
1,200 25 66 79| 216] 139 58 5 56 62 65| 138 | 87 

1,300 37 78 93 226 153 60 14 73 7 77 147 92 

              
1,400 40| 104| 103| 246| 17 65 27 92 83 83| 179 | 106 
1,600 | 64| 145] 127| 273] 194 80 46 | 104 94 | 103 | 203 | 137 
1,800 76 | 169 161 | 288 | 212 95 55| 133 | 106| 129 225] 157 
2,000 102] 201| 196| 306 | 243| 123 65| 150 | 123| 166| 253 171 

2500| 154| 233| 230| 327 | 203] 1s3| 141 | 1s2| 158] 237 | 206] 212 
3000] 213| 268| 250| 341| 317| 229| 226| 224| 189| 270 | 317] 238 
£000] 281| 309| 279| 353| 341| 302| 301| 315] 251| 319| 332] 296 
5000| 304| 331| 301| 358 | 349| 325| 328| 335| 294| 340 | 342] 332 

10,000 | 339 | 353 | 351| 364| 361| 358 | 357 | 359 | 349| 362| 358 | 361 

15,000 362 | 364 | 357 | 365| 361] 364 
25, 000 364 | 366 | 363 |....... 365 | 365 
35, 000 ta. 305 lw 366 
45,000 308] ar a 
56, 000 BB arrears 

  

              
  

VALLEY RIVER AT TOMOTLA, N. C. 

Location.—At steel highway bridge 600 feet from Tomotla post office, which is on 

Southern Railway 5 miles from Murphy, one-half mile above Rodgers Creek, and 
1 mile below Colvards Creek. 

Drainage area.—120 square miles. 

Records available.—June 29, 1904, to December 31, 1909, and January 19 to Sep- 

tember 30, 1914. 
Gage.—Consists of two sections. Lower section, 0 to 5.4 feet, is on a sloping timber 

bolted to marble bedrock; upper section, 5.4 to 10 feet, is a vertical staff rod 
bolted to timber on old bridge pier. Same gage which was in use when station 
was discontinued in 1909. No change in gage datum. 

Discharge measurements.—Made from new single-span steel bridge over site of 
old footbridge. 

Channel and control.—Channel consists of gravel and may shift slightly. Right 
bank is high and rarely overflows; left bank overflows for about 1,000 feet during 
extreme floods. Current straight and regular. A solid ledge of marble about 50 

feet downstream forms the low-water control. Shifting of banks, and cutting 

of timber along the banks below gage, may have some effect on the high-water 
control. Soundings taken at the low-water control indicate that there would be 

no flow past the gage if the stage were to fall to about 0.0 foot.



116 SURFACE WATER SUPPLY, 1914, PART IIL 

Extremes of discharge.—Maximum stage recorded during year: 5.0 feet at 6 p. m., 

February 19; discharge, 1,140 second-feet. Minimum stage recorded: 0.9 foot at 

7 a. m. and 6 p. m., September 21-24; discharge, 45 second-feet. 
Winter flow.—Discharge relation seldom affected by ice. 
Accuracy.—Since reestablishing station the new measurements plot on a smooth 

curve, but this curve has no relation to that used prior to 1909. Apparently the 

- discharge relation was changed when the new bridge was built in 1913. 

Discharge measurements of Valley River at Tomotla, N. C., during the year ending 
Sept. 30, 1914. 

  

Gage | Dis- Gage | Dis- Date. Made by— height. | charge. || Date: Made by=- height. | charge. 
  

Feet. | Sec.t. Feet. | Sec.-ft. 
Jon. 21 B.M. Hall, lr.....-.... 1.28 90 || Apr. 16 {| Warren E. Hall........ 3.06 465 
Feb. 16 | Warren E. Hall........ 2.11 237 10 |-...- doc. c sisi as 3.04 452                   

Daily discharge, in second-feet, of Valley River at Tomotla, N. C., for the year ending 
Sept. 30, 1914. 

[J. T. Hayes.] 

  

  
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. 

Nin svar ves ans a Jaan ee 92 214 590 157 78 54 65 65 
Ps tie as re Ded skye See we tale 107 204 590 157 78 107 54 65 

Be saa ent Ree sar eve) e ism. 107 184 397 157 78 72 54 65 
AR SE a SS Me TE PL 123 175 302 224 78 72 72 54 

Danas teins se tr sn neal eens 184 166 224 290 85 65 72 54 

a srr r ose nied dna enn ee a 397 194 224 224 78 65 54 
a el A ee Rr sedan 447 268 204 349 140 54 54 54 
startin aT times Sy ene, 385 224 194 214 100 54 60 72 
re avr ier ise rar in| nes wid 373 184 279 194 78 54 100 60 

0c aS rrr ves ve ei SS ea ws 349 175 246 184 78 54 157 54 

iii eee Ss ee 385 214 194 166 78 54 148 60 
dD Se A ee Seve Saad i 361 690 175 157 78 60 107 54 
Aver aes vcrcnter nrsen teres iianennses 337 447 214 140 78 60 54 
Ml ai se seen 373 314 434 140 92 72 235 54 
AD a asym Shas Sen ean 314 290 500 140 78 140 115 54 

It na es 268 268 447 140 72 279 92 54 
Ya nt ei a dae 257 246 373 123 72 290 78 54 
8 ec A ae sea aan ia 279 235 349 123 132 235 54 
0 re irre ir. 78 760 214 500 123 132 65 54 
oo} IR I SN ES 85 970 204 830 123 78 100 72 54 

RS I EE 85 397 184 500 123 72 85 148 45 
De sa Se sis a ei avd 78 314 175 410 107 65 65 92 45 
OD tases saa nevE Eee ru 92 302 175 385 107 65 65 65 45 
od inziesse ness raneuy 132 361 175 337 100 65 54 65 45 
SS OR LN 140 325 235 268 92 65 54 72 72 

BB is sSNA x 123 257 214 214 92 60 54 72 60 
as ria a ee a Se TE ee 107 224 214 175 78 85 54 72 54 

Rn Rt a SG 92 235 235 166 78 115 60 166 54 
Yes OE 107 looney 325 157 78 72 92 123 54 
0 ee i St rat ees 123 (uiesanws 373 157 85 54 65 85 54 
Ble. aa rei ses dene re 107 j..<2i0e 620 {-o. 2... 85 fevers 65 00 ered                     
Note.—Daily discharge computed from a rating curve well defined between 54 and 590 second-feet (gage 

heights, 1 and 3.5 feet).
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Monthly discharge of Valley River at Tomotla, N. C., for the year ending Sept. 30, 1914. 

[Drainage area, 120 square miles.] 
  

  

  

Disch: in second-feet. arge in s Jum T 

g epth in Bs 
Month, Per | inches on von 

a es drainage ye Maximum. | Minimum.| Mean. square are 
mile, a). 

Toary 19-81... rial area nai ia 140 78 104 0. 867. 0.42 | A 
Bebraary..........ccicsucigiessasnnnnsn 970 92 332 2.77 2.8 | B 

Re a 690 166 259 2.16 2.49 | A. 

PE ci 830 157 334 2.78 3.10 B. 
a. i itera i evan 349 78 147 1.22 1.41 A. 
JONG... vin iain sens vrs vara sn sass 140 54 81.1 .676 JIA 

JUV eosin ine ie ee Dain 290 54 89.9 . 749 S01 AL 
a ant een. as sr Tea Tey Sk mn 235 54 91.6 . 763 .88 1 A. 

September... cai. isms a sansa 72 45 55.7 . 464 .52 | B.               
NOTTELY RIVER AT RANGER, N. C. 

Location.—About half a mile downstream from Ranger, which is on Louisville & 
Nashville Railroad, 74 miles from Murphy, 8 miles upstream from junction of 
Nottely and Hiwassee rivers. 

Drainage area.—272 square miles. 

Records available.—February 16, 1901, to December 31, 1905; January 22 to 
September 30, 1914. 

Gage.—Rod fastened to a large birch tree on left bank 75 feet upstream from highway 

bridge. Zero of gage same as that of original gage destroyed in 1913 when old 
wooden bridge was replaced by one of steel. 

Discharge measurements.—Made from downstream side of steel highway bridge 
on road from Ranger to Murphy. On account of poor section and irregular cur- 

rent, discharge measurements must be made with extreme care. 

Channel and control.—Channel permanent, composed of bowlders, gravel, and 
sand. Right bank high; left bank overflows beyond bridge end at stages above 
18 feet. A low shoal about 300 feet downstream should form a good control. 

Extremes of discharge.—Maximum stage recorded during year: 8.0 feet at 6 a. m., 

April 20; discharge, 1,910 second-feet. Minimum stage recorded: 2.1 feet at 

6 a. m., July 2-3, August 9, and September 9-11, 14-16, and 29-30; discharge, 
89 second-feet. - 

Winter flow.—Discharge relation not affected by ice. 
Accuracy.—On account of unfavorable section for making discharge measurements 

results are only fair. 

Discharge measurements of Nottely River at Ranger, N. C., during the year ending 
Sept. 30, 1914. 

  

Gage Dis- Date. : Made by— height. | charge. 
  

Feet. Sec.-ft. 
Jan. 22 BoM, Hl, Jl. cven-coi canes ne rrsntosineiedivsntontnvoiasmnsiusuanvnens 2.66 186 
Fel. 1 Waren Bal oo rr ra ae a 3.00 281 
Apr. 18 ..... LL Re EAD SA a Re SLL Re MOTE Re I LS 4.08 530        
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Daily discharge, in second-feet, of Nottely River at Ranger, N. C., for the year ending 

  

  

  

Sept. 30, 1914. 

Day. Jan, Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. 

406 287 457 357 182 106 115 162 

310 265 431 310 182 89 115 162 
265 265 381 310 182 89 115 143 
244 254 357 +310 182 106 182 124 
234 254 333 565 202 124 162 124 

287 265 310 431 202 124 143 106 
621 287 265 357 223 124 124 106 
406 265 333 333 202 106 106 106 
333 265 431 310 182 381 89 89 
287 254 357 287 182 357 202 89 

333 244 333 287 172 483 431 89 
265 800 333 287 162 406 381 106 
265 510 287 244 223 333 265 106 
406 381 1,200 244 202 406 244 89 
310 333 1,510 244 143 333 202 89 

0. aE Sere ede 287 287 1,390 244 143 483 162 89 
NE SS Li Ld vee daa 265 265 920 244 202 431 162 143 
A i rh ie she ae 265 287 537 244 182 357 172 143 
3 de ali nnn sd 265 265 483 234 182 265 143 124 
Ph a er re a ea es 357 333 1,910 234 172 202 143 124 

EE I RR Re 333 381 800 223 162 182 143 124 
ak re ne 192 287 333 593 212 143 162 143 124 

eer ri ian eer Se sai 192 357 310 510 212 143 143 152 162 
ee rr Te ea ees 192 287 265 457 202 124 152 124 162 

Dy Peed atone nt neta 254 287 265 406 202 124 134 124 143 

Be Ce i aa 223 287 265 381 192 124 124 124 124 
se a SR ES ie 223 287 310 357 192 124 124 143 106 

DM er a Narain 202 265 310 310 192 124 106 143 106 
OO ei INT Sse 202 (..uiaon- 310 287 182 106 106 124 89 
Be se ree in eden 202 (aaa. 310 431 182 106 124 182 89 
BY ea 182 Loar 265 acc 1852%........ 124 1624... ..3.                     
Note.—Daily discharge computed from a rating curve fairly well defined between 124 and 650 second-feet 

and poorly defined beyond these limits. 

Monthly discharge of Nottely River at Ranger, N. C., for the year ending Sept. 30, 1914. 

[Drainage area, 272 square miles.] 

  

  

  

  

» Disch in second-feet. ischarge Riteptt 

(depth in : 
Month, Per | incheson ton 

Maximum. | Minimum. | Mean. | square | drainage 
mile. area). 

January 22281 anes sea ene ng Ty 254 182 206 0.757 0.28 | B. 
TR CDLTIALY -csnavonsssin ns sss nninmss nossa ves 406 234 314 1.13 1.20 B. 
MATOS ae eee 800 244 313 Lis 1.33.8, 

Aon a 1,910 265 570 | 2.10 2.34 | B. 
MAY. os a A a BS 565 182 266 L978 1.13:023, 
FUN. rea i heats sai hde te nt ue i id ars 223 106 166 .610 .68 | B. 

SUI i re irs Foe been Peale aes 483 89 219 . 805 BIB. 
ANTONE ih ide sesame mihi ned 431 89 168 .618 71]: B. 
SOPLOMDEY. ... cn sense mse snassapssesne 162 89 118 .434 .48 | C.           
  

OCOEE RIVER AT COPPER HILL, TENN. 

Location.—At highway bridge in Copper Hill, half a mile above mouth of Fighting- 

town Creek. 

Drainage area.—374 square miles. 

Records available.—March 21, 1903, to December 31, 1913, when station was 
discontinued.
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Gage.—Chain gage attached to upstream side of bridge, installed August 2, 1911; 

read daily, morning and evening, to half-tenths. Limits of use: Hundredths 

below 0.5, half-tenths from 0.5 to 1.5, and tenths above 1.5 feet. (See Water- 
Supply Paper 323 for history of gage.) 

Discharge measurements.—Made from the downstream side of bridge. 
Channel and control.—Channel shifts slightly, but discharge relation is practically 

permanent. 

Extremes of discharge.—The flood of November 19, 1906, reached a height of 

18.5 feet. 
Winter flow.—Discharge relation not affected by ice. 
Regulation.—As there are only a few small water-power plants operating above the 

station, diurnal fluctuation is noticeable only during extremely low stages. 
Accuracy.—Records reliable. 

No discharge measurements were made at this station during the year ending 

September 30, 1914. . 

Daily discharge, in second- ie of Ocoee River at Copper Hill, Tenn., for the period Oct. 1 
to Dec. 31, 1913. 

  

  

   
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. 

440 | 270 975 1)... ounnanie 270 | 310 S90 1 20. noon 270 | 270 390 
3710 | 270 63012... 0. 270 | 310 S90 Ht 22... .n.-t 310 | 270 390 
370 |: 270 465 1 181. see 270 | 310 S00 23... sunt 350 | 270 390 
350 | 270 S90. 14... 0 270 | 270 890: [24s ines 310 | 270 572 
310 | 290 SOL 15... 00 rs Aa 290 | 270 400 1 95..........-= 310. | 310 490 

200 | 330 910 270 | 290 440: 26... cna 310 | 290 780 
290 | 310 572 270 | 270 a0 27... 270.1 270 572 

200 | 310 440 270 | 270 890 3-28... cos an 270 | 270 545 
270 | 290 440 270 | 270 89029... sities 270 | 270 545 
270 | 290 390 270 | 270 S00 30.....0 was 290 | 330 780 

3. 2000... 720                             

Nore.—Daily discharge computed from a rating curve well defined between 310 and 3,100 second-feet. 

Monthly discharge of Ocoee River at Copper Hill, Tenn., for the period Oct. 1 to Dec. 
31, 1913. 

[Drainage area, 374 square miles.] 

  

  

  

Discharge in second-feet. 

: (opti epth in 
Month. inches on |xcCU- Si Per drainaze | 1o0Y- 

Maximum. | Minimum. | Mean. square g 
mile, area). 

DCLODAY. . nes adanniss ns simasns sn amn nahin 440 270 297 0.794 0.92 | B. 
Te SR Sa 330 270 285 .762 5518. 
DOCOnIBOr. «oes iiss asain ss naam st 975 390 512 1.37 1.58 | B.           
  

BIG BEAR RIVER NEAR RED BAY, ALA. 

Location.—At Norman Bridge, 2} miles east of Red Bay and about 4 miles below 
Blue Creek. 

Drainage area.—Not measured. 

Records available.—August 24, 1913, to September 30, 1914. 
Gage.— Vertical staff attached to a sweet-gum tree on left bank, 25 feet upstream from 

bridge; read daily, morning and evening, to tenths. 

Discharge measurements.—Made from bridge.
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Channel and control.—Probably shifting; during extreme low water current is 
sluggish and irregular. 

Extremes of stage.—Maximum stage recorded d : 13.1 feet April 1. uring year 
0.5 foot July 8-9 and September 18. Minimum stage recorded 

Winter flow.—Discharge relation not affected by ice. 
Cooperation.—Gage readings furnished by the Geological Survey of Alabama. 

Data insufficient for estimating discharge. 

the year ending Sep- uring No discharge measurements were made at this station d 
tember 30, 1914. 

Daily gage height, in feet, of Big Bear River near Red Bay, Ala., for the year ending Sept. 
30, 1914. 

[Ed. Bullen, observer.] 
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The following miscellaneous discharge measurements were made 
on streams in the Ohio River basin: 

Miscellaneous measurements in Ohio River drainage basin in 1913-14. 

  

  

: Drain- 
Date. Steam. Tributary to— Locality. rage Xo age 

1913. Feet. | Sec.ft. |Sq.miles 
June 6 | Miami Riverd ....| Ohio River... Tyo Pike Bridgeabove Dayton, | 737.75 | 748 1.150 

16 | Wolf Creek bd...... Miami River. . Bdgowster Avenue Bridge, Day-| 724.5 18.2 « 81 

5 | Stillwater Riverd .|..... do... sc Athletic Park Bridge, Dayton, | 737.6 | c230 655 
io. 

ea A000 nai d0.......- Markee Road Bridge, Dayton, | 756.8 | c274 643 
0. 

6: Mad Riverd ......|.c... do.....-.. Keowee Street Bridge, Dayton, | 733.3 | 577 648 
io. 

1914. : 
June 15 Selote Riverd . Olio River. Lyassville, OBO... eisai. innit aires 945 6,100 
JUV: 191... ..d0. cacao il0e. iu Je inst lO ss ses base cries cae Shed Sunita 789 6,100 
Sept. 24 |..... 40. ccviviifuses 3 busca sin Dorman OM... ia fi. enon 524 6,410 
June 12 | Paint Crock dias Scioto River ..| Chillicothe, OBl0c, iets Yor gd 123 1,100 
July 1I81..... dO. cic een vs d0........}.-== Ooi cio iid 123 1,100 
oct. 13 i..... do. i lc a. dO... ined BO. cist isis) 55 1,100             
  

a Sea-level elevation. 
b Measurement made by engineers of the Morgan Engineering Co. 
¢ Conditions unfavorable for accurate results. 
d Measurement made by C. E. Ellsworth and R. M. Adams.
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STREAM-GAGING STATIONS AND PUBLICATIONS RELAT- 
ING TO WATER RESOURCES, 1885-1914. 

INTRODUCTION. 

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigation of such closely allied subjects as 
irrigation, water storage, water powers, underground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, but some have 
appeared in the monographs, bulletins, professional papers, and 
annual reports. 

The results of stream-flow measurements are now published an- 
nually in 12 parts, each part covering an area whose boundaries coin- 
cide with natural drainage features as indicated below: 

Part I. North Atlantic slope basins. 
II. South Atlantic slope and eastern Gulf of Mexico basins. 

III. Ohio River basin. 

IV. St. Lawrence River basin. 
V. Upper Mississippi River and Hudson Bay basins. 

VI. Missouri River basin. 
VII. Lower Mississippi River basin. 

VIII. Western Gulf of Mexico basins. 
IX. Colorado River basin. 

X. Great Basin. 
XI. Pacific slope basins in California. 

XII. North Pacific slope basins (in three volumes). 

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED. 

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained. or consulted as indicated 
below. 

1. Copies may be obtained free of charge by applying to the 
Director of the Geological Survey, Washington, D. C. The edition 
printed for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superin- 
tendent of Documents, Government Printing Office, Washington, 
D. C., who will on anplivation furnish lists giving prices. 
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3. Sets of the reports may be consulted in the libraries of the prin- 
cipal cities in the United States. 

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as follows: 

Boston, Mass., Customhouse. 
Albany, N. Y., Room 18, Federal Building. 

Atlanta, Ga., Post Office Building. 
Madison, Wis., care of Railroad Commission of Wisconsin. 

St. Paul, Minn., Old Capitol Building. 

Austin, Tex., Old Post Office Building. 
Helena, Mont., Montana National Bank Building, 
Denver, Colo., 403 New Post Office Building. 

Phoenix, Ariz., 417 Fleming Building. 

Salt Lake City, Utah, 421 Federal Building. 
Boise, Idaho, 615 Idaho Building. 

Tacoma, Wash., 406 Federal Building. 

Portland, Oreg., 416 Couch Building. 
San Francisco, Cal., 328 Customhouse. 
Los Angeles, Cal., 619 Federal Building. 

Honolulu, Hawaii, Kapiolani Building. 

A list of the Geological Survey’s publications may be obtained by 
applying to the Director, United States Geological Survey, Washing- 
ton, D. C. 

STREAM-FLOW REPORTS. 

Stream-flow records have been obtained at more than 3,400 points 
in the United States, and the data obtained have been published in 
the reports tabulated below: 

Stream-flow data in reports of the United States Geological Survey. 

[A=Annual Report; B=DBulletin; WS=Water-Supply Paper.] 

  

  

    

Report. Character of data. Year. 

0th A, pl. 2.0.0... 5. a information only. ou. odie cana a0 
ANAS DE 2... ie Monthly discharge and descriptive information................ 1854 50 Sept., 

890. 
2hA,pLi2...c. nan en. BO eset per sire nn ian es threat 133 i June 30, 

891. 
13th A, pt. 3.0 00. 200 Mepn discharge’in second-feet............ co... haha 1884 to Dec. 31, 

1892. 
Mh As ple2..0. 000. Monthly discharge (long-time records, 1871 to 1893)............ 1888 to Dec. 31, 

1893. 
sittin en es mis Descriptions, measurements, gage heights, and ratings........ 1893 and 1894. 

TothvA pt. 2 i. 0... Descriptive information only... i... . i .ceuseasersansonsass 
40. Tht dee He sed Descriptions, measurements, gage heights, ratings, and | 1895. 

monthly diseharge (also many data covering earlier years). 
WN Seinen tir aees Gage heights (also gage heights for earlier years)............... 1896. 
ASW A pL.'4. iets Description, measurements, ratings, and monthly discharge | 1895 and 1896. 

(also similar data for some earlier years). 
WS 1B... eid Descriptions, measurements, and gage heights, eastern United | 1897. 

States, eastern Mississippi River, and Missouri River above 
junction with Kansas. 

WEBB vis srr aianse Descriptions, measurements, and gage heights, western Missis- | 1897. 
sipp1 River below junction of Missouri and Platte, and west- 
ern United States. 

Tot A, pl. 4.000.000 Descriptions, measurements, ratings, and monthly discharge | 1897. 
(also some long-time records). 

WS ei. se Measurements, ratings, and gage heights, eastern United | 1898. 
States, eastern Mississippi River, and Missouri River. 

WS 28... eae 00 Measurements, ratings, and gage heights, Arkansas River and | 1898, 
western United States,
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Stream-flow data in reports of the United States Geological Survey—Continued. 

  

    

Report. Character of data. Year. 

20h A, pt. 4... as Monthly discharge (also for many earlier years)........o....... 1898. 
WS351039. 000.044 Pesoribijaat measurements, gage heights, and ratings.........| 1899. 

Monty GIOIA. corns anes vss anomin wens sisnsstinss sass nines 1899, 
Descriptions, measurements, gage heights, and ratings......... 1900. 
Monthly Qischarge. .....io a vsuiv.siaarsannn assis sa aes 
Descriptions, measurements, gage heights, and rating 
Monthly QIsCharge. ...... cco cada snare sss wardens 

   
Completedatn. doi 20 Finn dnamne seins dn aian ds snmaws sass 

nb 0 at on it ssi wn Md wy ss wa elm mite uw me wi ne re si 
ed AD. co hrnsshi tn ahd sas ae Pe mis ne naa a SAN A Se a dl 

ri QOL i sr roan srs ea Swe Se Slnia ae i wh Se an 
ct 0 ct i in ns dr Tee ik ss Sma nS sven Tn sees 

WS 21 10252... incevinferen QO. svi viiioni sua viai Singin Seirsdisiaiss cB Se ne ben asso sein a ales 
WS 26110272. .ccan oo Aun | 1) PR ESSER Do Omi CR LN SER Ie Dl SE 1909. 
WS 2110292... ....... 544 7 Ing Sb anes subentire AN 
WS301to312........... ous FO: oo Lilaaan vise Siisins snes vidas estes os Saas ns sno sss ea 
WS32110832...- c.f Oe nni sin iin nms st ha sR Te sR ER se sb anim s Shae 
WS3B1to362e.......... aw. (1) PIRI SE, LS SA SRS 
WS 381 to 3%de..........J....- A a a Pin nnn ARS rei ae ans ne nr ES AR     
  

a In preparation. 

Note.—No data regarding stream flow are given in the 15th and 17th annual reports. 

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. 

The following table gives, by years and drainage basins, the num- 
bers of the papers on surface-water supply published from 1899 to 
1914. The data for any particular station will be found in the 
reports covering the years during which the station was maintained. 
For example, data from 1902 to 1914 for any station in the area 
covered by Part III are published in Water-Supply Papers 83, 98, 
128, 169, 205, 243, 263, 283, 303, 323, 353, and 383, which contain 
records for the Ohio River basin for those years.



Number of water-supply papers containing results of stream measurements, 1899-1914. 

  

  

  

                      

I II IIT SIV Vv VI VII VIII IX X XI XII 

South North Pacific slope basins. 

Atlantic 

Atlant oi eg fradson Pacifi antic eastern : acific : 
Bay and Lower Pacific 

Year. ( oJ 0 Suitol Ohio Lowrency upper Missouri Missis- Wotan Colorado | Great love slope in ini 
River t ( nd River. Great Missis- River. sippi Mexico River. Basin. fornia Washing- Snake River and 

Tors’ | Lakes Stopl River. : W} tonand 1. River Pacific 
: > iver. upper asin. : mt | fi Colbinbia in oo iver. if 

sippi). 

Bo alll 8 we Bl BC mlepgl cg Cglesglesjen) ono 3k 3 Joven 47,h 4 48 4 4 4 49,7 5 5 5 51 

1002.10" SEL GSE] SB] SrlcoSkl oda ialel Caplan] adh eal sof eB es vse 82,83 , 5 5 
1903. ...-. 97 b 97, 98 98 "97 £98,99,m100 99 k 98,99 99 100 100 100 100 100 100 
1904....... n 124,0 1% ? 126,127 128 129 k 128,130 130, ¢ 131 k 128,131 132 133 | 133,7 134 134 135 135 135 

P 
1905....... n 165,0 Ao ? 167,168 169 170 171 172 k 169,173 174 | 175,s 177 | 176,7 177 177 178 178 t 177,178 

pr 
3006. .x. n 201,0 202,| 2 203,204 205 206 207 208 k 205,209 210 211 | 212,r 213 213 214 214 214 

P 203 
1907-8..... 241 242 243 244 245 246 247 248 249 | 250,r 251 251 252 252 252 
1909. ...... 261 262 263 264 265 266 267 268 269 | 270,r 271 271 272 272 272 
1010....... 281 282 283 284 285 286 287 288 289 290 291 292 292 292 
10101. ..... 301 302 303 304 305 306 307 308 309 310 311 312 312 312 
1912.-..... 321 322 323 324 325 326 327 328 329 330 331 332A 332B 332C 
1913....... 351 352 353 354 355 356 357 358 359 360 361 362A 3628 362C 
1014... 381 382 383 384 385 386 387 388 389 390 391 392 393 394       
  

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply 
Paper 39. Estimates for 1899 in Twenty-first Annual Report, Part IV. 

b James River only. 
¢ Gallatin River. . 
d Green and Gunnison rivers and Grand River above junction with Gunnison. 
e Mohave River only. 
J Kings and Kern rivers and south Pacific coast basins. 
g Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, 

wells, and irrigation in California and Utah contained in Water-Supply Paper 52. Esti- 
mates for 1900 in ToonLy oara Annual Report, Part IV. 

kh Wissahickon and Schuylkill rivers to James River. 
© Scioto River. 

j Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction 
with Platte. 

k Tributaries of Mississippi from east. 
! Lake Ontario and tributaries to St. Lawrence River proper. 
m Hudson Bay only. * 
n New England rivers only. 
o Hudson River to Delaware River, inclusive. 
» Susquehanna River to Yadkin River, inclusive. 
¢ Platte and Kansas rivers. 
r Great Basin in California except Truckee and Carson river basins. 
s Below junction with Gila. 
t Rogue, Umpqua, and Siletz rivers only. 
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In these papers and in the following lists the stations are arranged 
in downstream order. The main stem of any river is determined by 
measuring or estimating its drainage area; that is, the headwater 
stream having the largest drainage area is considered the continua- 
tion of the main stream, and local changes in name and lake surface 
are disregarded. All stations from the source to the mouth of the 
main stem of the river are presented first, and the tributaries in 
regular order from source to mouth follow, the streams in each trib- 
utary basin being listed before those of the next basin below. 

The exceptions to this rule occur in the records for Mississippi 
River, which are given in four parts, as indicated on page 111, and in 
the records for large lakes, where it is simpler to take up the streams 
in regular order around the rim of the lake than to cross back and 
forth over the lake surface.



Parr III. OHIO RIVER BASIN. 

PRINCIPAL STREAMS. 

The Ohio River basin includes Ohio River with all its tributaries, 
the most important being Allegheny, Monongahela, Beaver, Muskin- 
gum, New (or Kanawha), Scioto, Miami, Kentucky, Wabash, Cum- 
berland, and Tennessee rivers. The streams drain parts of the 
States of Alabama, Georgia, Illinois, Indiana, Kentucky, Mississippi, 
New York, North Caroling, Ohio, Ponsaylvanis, Tennessee, Virginia, 
and West Virginia. 

In addition to the list of gaging stations and the annotated list 
of publications relating specifically to the Ohio River basin, the 
following pages contain a similar list of reports that are of several 
interest in many sections and cover a wide range of hydrologic 
subjects, and also brief references to reports published by State 
and other organizations. (See p. XVIII.) 

GAGING STATIONS. 

Note.—Dash following a date indicates that the station was being maintained September 30, 1914. 

Period after date indicates discontinuance. 

Allegheny River (head of Ohio River) at Red House, N. Y., 1903 
Allegheny River at Kittanning, Pa., 1904-1913. 

Ohio River at Wheeling, W. Va., 1905-6. 
Conewango Creek: 

Chadakoin River (Chatauqua Lake outlet) near Jamestown, N. Y., 1904-5. 
Kiskiminitas River at Avonmore, Pa., 1907-1913. 

Kiskiminitas River at Salina, Pa., 1904-1905. 

Blacklick Creek at Blacklick, Pa., 1904-1906; 1907-1913. 

Tygart River (head of Monongahela River) at Belington, W. Va., 1907- 
Tygart River at Fetterman, W. Va., 1907- 
Monongahela River at Morgantown, W. Va., 1914- 

Monongahela River at Lock No. 4, Pa., 1886-1905. Flood stage record only. 
Buckhannon River at Hall, W. Va., 1907-1909. 

West Fork River at Enterprise, W. Va., 1907- 

Elk Creek near Clarksburg, W. Va., 1910- 
Buffalo Creek at Barrackville, W. Va., 1907-8. 

Deckers Creek at Morgantown, W. Va., 1914- 

Dry Fork (head of Cheat River): 
Cheat River near Parsons, W. Va., 1913- 
Cheat River at Rowlesburg, W. Va., 1914- 

Cheat River near Morgantown, W. Va., 1899-1900; 1902-1905; 1913- 
Blackwater River at Hendricks, W. Va., 1914- 

Shavers Fork at Parsons, W. Va., 1910- 
Big Sandy Creek at Rockville, W. Va., 1909- 

Youghiogheny River.at Friendsville, Md., 1898-1904. 

VIII
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Ohio River tributaries—Continued. 
Monongahela River tributaries, 1914- —Continued. 

Youghiogheny River at Confluence, Pa., 1904— 

Casselman River at Markleton, Pa., 1913. 

Casselman River at Confluence, Pa., 1904-1913. 
Laurel Hill Creek at Ursina, Pa., 1913. 
Laurel Hill Creek at Confluence, Pa., 1904-1913. 

Indian Creek in Westmoreland County, Pa., 1892-3. 
Beaver River at Wampum, Pa., 1914- 

Mahoning River at Youngstown, Ohio, 1903-1906. 

Conoquenessing Creek near Ellwood, Pa., 1914- 
Cross Creek near Mingo Junction, Ohio, 1903. 
McMahon River at Steel, Ohio, 1903. 

Muskingum River at Zanesville, Ohio, 1905-1912. 
Mohican River at Pomerene, Ohio, 1910-1913. 
Licking River at Pleasant Valley, Ohio, 1902-1906. 

Jonathan Creek at Powells, Ohio, 1902-3. 

New River, South Fork (head of New River, which in turn is head of Kanawha 
River), at New River, N. C., 1900-1901. 

New River, South Fork, near Crumpler, N. C., 1908- 
New River near Oldtown, Va., 1900-1903. 

New River near Grayson, Va., 1908-1912. 
New River at Radford, Va., 1898-1906; 1907- 

New River at Fayette, W. Va., 1895-1901; 1902-1904; 1908- 
North Fork of New River, near Crumpler, N. C., 1908 

North Fork of New River at Weaversford, N. C., 1900-1901. 
Reed Creek at Grahams Forge, Va., 1908- 

Big Reed Island Creek near Allisonia, Va., 1908- 
Little River near Copper Valley, Va., 1908- 

Walker Creek at Staffordsville, Va., 1908— 
Wolf Creek near Narrows, Va., 1908- 
Bluestone River at Lilly, W. Va., 1908- 

Bluestone River near True, W. Va., 1911-1912. 
Greenbrier River near Marlinton, W. Va., 1908- 

Greenbrier River at Alderson, W. Va., 1895-1906; 1907- 
Gauley River at Allingdale, W. Va., 1908- 

Gauley River near Summersville, W. Va., 1908- 
Gauley River near Belva, W. Va., 1908- 

Cherry River at Richwood, W. Va., 1908- 
Meadow River near Russellville, W. Va., 1908- 

Elk River at Webster Springs, W. Va., 1908- 

Elk River at Gassaway, W. Va., 1908- 
Elk River at Clendenin, W. Va., 1908 

Coal River at Brushton, W. Va., 1908- 
Coal River at Fuqua, W. Va., 1911- 
Coal River at Tornado, W. Va., 1908-1912. 
Pocotaligo River at Sissonville, W. Va., 1908- 

Scioto River near Columbus, Ohio, 1898-1906; 1898-1901; 1903-1906. 
Scioto River at Chillicothe, Ohio, 1914. 

Olentangy River near Columbus, Ohio, 1898-1906; 1898-1901; 1903-1906. 
Little Miami River near Morrow, Ohio, 1903. 
Little Miami River at Loveland, Ohio, 1906. 
Little Miami River at Plainville, Ohio, 1914— 
Licking River at Falmouth, Ky., 1914- 
Mill Creek at Arlington Heights, Ohio, 1912-
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Ohio River tributaries—Continued. 

Mill Creek at Cincinnati, Ohio, 1912-13. 

Miami River at Piqua, Ohio, 1913- 

Miami River at Tadmor, Ohio, 1914— 
Miami River at Dayton, Ohio, 1905-1909; 1913- 

Miami River at Hamilton, Ohio, 1910 

Stillwater River near West Milton, Ohio, 1914— 
Mad River near Springfield, Ohio, 1904-1906; 1914— 

Buck Creek at Springfield, Ohio, 1914 
Twin Creek near Germantown, Ohio, 1914— 

Kentucky River at Frankfort, Ky., 1905-6. 

Dix River near Danville, Ky., 1905-6. 
Dix River near Burgin, Ky., 1910- 

Rolling Fork of Salt River (head of Salt River) at New Haven, Ky., 1905-6. 
Wabash River at Logansport, Ind., 1903-1906. 
Wabash River at La Fayette, Ind., 1901-1903. 

Wabash River at Terre Haute, Ind., 1902-4; 1905-6. 
Wabash River at Mount Carmel, I11., 1908 

Eel River at Logansport, Ind., 1903. 

Tippecanoe River at Springboro near Delphi, Ind., 1903-1906; 1908. 
Embarrass River near Oakland, Ill., 1909-1912; 1914— 
Embarrass River at Ste. Marie, I1l., 1909-1912; 1914- 

White River, West Branch (head of White River) at Indianapolis, Ind., 
1904-1906. > 

Eel River at Cataract, Ind., 1903-1906. 
East Branch of White River at Shoals, Ind., 1903-1906; 1908- 

Little Wabash River near Clay City, Ill., 1908-1912. 
Little Wabash River at Wilcox, Ill., 1914- 

Little Wabash River near Golden Gate, Ill., 1908-1912. 

Little Wabash River at Carmi, I1l1., 1908-1912. 
Skillet Fork near Wayne City, Ill., 1908-1912; 1914- 
Skillet Fork near Mill Shoals, I11., 1908-1912. 

Cumberland River at Nashville, Tenn., 1902-1904. 
French Broad River (head of Tennessee River) at Rosman, N. C., 1907-1909. 
French Broad River at Horseshoe, N. C., 1904-1906. 
French Broad River at Asheville, N. C., 1895-1901; 1904- 

French Broad River at Oldtown, near Newport, Tenn., 1900-1905; 1907. 
Tennessee River at Knoxville, Tenn., 1900-1912. 

Tennessee River at Chattanooga, Tenn., 1897-1913. 

Tennessee River at Florence, Ala., 1871- 
Tennessee River at Johnsonville, Tenn., 1875-1913. 

Davidson River near Davidson River, N. C., 1904-1909. 

Little River at Calhoun, N. C., 1907-8. 

Mills River, South Fork (head of Mills River), near Sitton, N. C., 1904-1909. 
North Fork of Mills River at Pinkbed, N. C., 1904-1909. 

Mud Creek at Naples, N. C., 1907. 

Swannanoa River at Swannanoa, N. C., 1907-1909. 
Swannanoa River at Biltmore, N. C., 1904. 
Ivy River at Democrat, N. C., 1907. 
Pigeon River at Canton, N. C., 1907-1909. 

Pigeon River at Newport, Tenn., 1900-1901; 1903-1905; 1906-1909. 
Nolichucky River at Chucky Valley, Tenn., 1900-1901. 
Nolichucky River at Greeneville, Tenn., 1903-1908. 

North Toe River at Spruce Pine, N. C., 1907-8.
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Ohio River tributaries—Continued. 

Tennessee River tributaries—Continued. : 

Holston River, South Fork (head of Holston River), near Chilhowie, Va., 
1907-1909. 

Holston River, South Fork, at Bluff City, Tenn., 1900 
Holston River near Rogersville, Tenn., 1904 

Middle Fork of Holston River at Chilhowie, Va., 1907-1909. 
Watauga River at Butler, Tenn., 1900-1901. 

Watauga River near Elizabethton, Tenn., 1903-1908. 
Elk Creek at Lineback, Tenn., 1900-1901. 

Roane Creek at Butler, Tenn., 1900-1901. 

Doe River at Blevins, Tenn., 1911- 
Doe River at Valley Forge, Tenn., 1911- 
Doe River at Elizabethton, Tenn., 1907-8; 1912. 

North Fork of Holston River at Saltville, Va., 1907-8. 
Little Tennessee River near Franklin, N. C., 1907-1910. 
Little Tennesse River at Judson, N. C., 1896- 

Little Tennessee River at McGhee, Tenn., 1905 
Cullasagee River at Cullasagee, N. C., 1907-1909. 
Nantahala River near Nantahala, N. C., 1907-1909. 
Tuckasegee River near East Laport, N. C., 1907-1909. 
Tuckasegee River at Bryson, N. C., 1897- 

Scott Creek near Dillsboro, N. C., 1907-8. 
Oconalufty River near Cherokee, N. C., 1907-8. 

Cheoah River at Millsaps, N. C., 1907-8. 
Clinch River at Clinchport, Va., 1907-1909. 
Hiwassee River near Hayesville, N. C., 1907-1909. 
Hiwassee River at Murphy, N. C., 1897- 
Hiwassee River at Reliance, Tenn., 1300-1913. 
Hiwassee River at Charleston, Tenn., 1899-1902. 

Tusquitee Creek near Hayesville, N. C., 1907-1909. 
Valley River at Tomotla, N. C., 1904-1909; 1914- 
Nottely River at Ranger, N. C., 1801-1905; 1914— 
Toccoa River (head of Ocoee River) near Dial, Ga., 1907-8. 
Toccoa River near Blueridge, Ga., 1898-1903. 
Ocoee River at McCays (Copper Hill), Tenn., 1903-1913. 

Big Bear River near Red Bay, Ala., 1913- 
Elk River near Elkmont, Ala., 1904-1908. 
Duck River at Columbia, Tenn., 1904-1908. 

REPORTS ON WATER RESOURCES OF THE OHIO RIVER BASIN.! 

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 

WATER-SUPPLY PAPERS. 

Water-supply papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk 

(*) indicates that this stock has been exhausted. Many of the papers marked in this way may, however, 

be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Water-supply papers 

are of octavo size. 

¥21. Wells of northern Indiana, by Frank Leverett. 1899. 82 pp.,2 pls. (Con- 

tinued in No. 26.) 
Discusses by counties the glacial deposits and the sources of well waters; gives many well 

sections. 

*24. Water resources of the State of New York, Part I, by G. W. Rafter. 1899. 99 

PP-, 13 pls. 15c. 
  

1 For stream-measurement reports see tables on pp. 1v-vI.
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*25. Water resources of the State of New York, Part IT, by GW. Rafter. 1899. 100 

PP-, 12 pls. 15c. 
No. 24 contains descriptions of the principal rivers of New York and their more important 

tributaries. and data on temperature, precipitation, evaporation, and stream flow. 

No. 25 contains discussion of water-storage projects on Genesee and Hudson rivers, power 

development at Niagara Falls, descriptions and early history of State canals, and a chapter on 

the use and value of the water power of the streams and canals; also brief discussion of the water 

yield of land areas of Long Island. 

*26. Wells of southern Indiana (continuation of No. 21), by Frank Leverett. 1899. 
64 pp. bec. 
Discusses by counties the glacial deposits and the sources of well water; contains many well 

sections. 

57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 

by N. H. Darton. 1902. 60 pp. 5c. 

61. Preliminary list of deep borings in the United States, Part IT (Nebraska-Wyo- 

ming), by N. H. Darton. 1902. 67 pp. 5c. 
Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings 

more than 400 feet deep; under head ‘Remarks’ give information concerning temperature, 

quality of water, purposes of boring, etc. The lists are arranged by States, and the States are 

arranged alphabetically. A second revised edition was published in 1905 as Water-Supply 

Paper 149 (q. v.). ! 

62. Hydrography of the southern Appalachian Mountain region, Part I, by H. A, 
Pressey. 1902. 95 pp., 25 pls. 15c. 

63. Hydrography of the southern Appalachian Mountain region, Part II, by H. A. 

Pressey. 1902. pp. 96-190, pls. 26-44. 15c. 
Nos. 62 and 63 describe in a general way the mountains, rivers, climate, forests, soil, vegetation, 

and mineral resources of the southern Appalachian Mountains, and then discuss in detail the 

drainage basins, giving for each an account of the physical features, rainfall, forests, minerals, 

transportation, discharge measurements, and water powers. Most of the streams described 

are tributary through Tennessee River to the Ohio, but Part IT (No.63) includes also descriptions 

of several streams in the south Atlantic and eastern Gulf of Mexico drainage basins. 

79. Normal and polluted waters in northeastern United States, by M. O. Leighton. 

1903. 192 pp. 10c. 

Defines essential qualities of water for various uses, the impurities in rain, surface, and under- 

ground waters, the meaning and importance of sanitary analyses, and the principal sources of 

pollution; chiefly ‘a review of the more readily available records’ of examination of water sup- 

plies derived from streams in the Merrimac, Connecticut, Housatonic, Delaware, and Ohio River 

basins; contains many analyses. 

91. The natural features and economic development of the Sandusky, Maumee, 

Muskingum, and Miami drainage areas in Ohio, by B. H. and M. S. Flynn. 

1904. 130 pp. 10c. 
Describes the topography, geology, and soils of the areas and discusses stream flow, dams, water 

powers, and public water supplies. 

96. Destructive floodsin the United Statesin 1903, by E. C. Murphy. 1904. 81 pp., 
13 pls. 15c. 
Contains notes on early floods in Mississippi Valley. 

102. Contributions to the hydrology of eastern United States, 1903; M. L. Fuller, 

geologist in charge. 1904. 522 pp. 30c. 
Contains brief reports on springs and wells of Alabama, Georgia, Tennessee, and Kentucky. 

The reports comprise tabulated well records giving information as to location, owner, depth, 

yield, head, etc., supplemented by notes as to elevation above sea, materials penetrated, tem- 

perature, use, and quality; many miscellaneous analyses. 

*107. Water powers of Alabama, with an appendix on stream measurements in Mis- 

sissippi, by B. M. Hall. 1904. 253 pp., 9 pls. 20c. 
Contains gage heights, rating tables, estimates of monthly discharge at stations on Tallapoosa, 

Coosa, Alabama, Cahaba, Black Warrior, Tombigbee, and Tennessee rivers and their tributa- 

ries; gives estimates and short descriptions of water powers.
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110. Contributions to the hydrology of eastern United States, 1904; M. I. Fuller, 

geologist in charge. 1905. 211 pp., 5 pls. 10c. 
Contains reports as follows: Water resources of the Middlesboro-Harlan region of southeastern 

Kentucky, by George H. Ashley. Describes briefly the topographic features of the area and the 

water supply of Middlesboro and Pineville. 

Water resources of the Cowee and Pisgah quadrangles, North Carolina, by Hoyt S. Gale. Dis- 

cusses drainage, springs, and mineral waters of one of the units of the geologic atlas of the United 

States. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 

Bowman. 1905. 52 pp., 4 pls. bc. 
Contains a brief report on the topography, drainage, geology, and the pollution of wells and 

streams by oil waste and brine in an area drained by Mississinewa River, a tributary of the 

Wabash. 

114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 
1905. 285 pp., 18 pls. 25c. 
Contains brief reports relating to Ohio River drainage areas, as follows: 

Tennessee and Kentucky, by L. C. Glenn. 

Ohio, by Frank Leverett. 

Illinois, by Frank Leverett. 

West Virginia, by M. L. Fuller. 

Indiana, by Frank Leverett. 

‘North Carolina, by M. L. Fuller. 
South Carolina, by L. C. Glenn. 

Georgia, by S. W. McCallie. 

Alabama, by E. A. Smith. 

Each of these reports describes the geology of the area in its relation to water supplies, notes 

the principal mineral springs, and gives list of pertinent publications. 

115. River surveys and profiles made dwingd 1903, by W. C. Hall and J. C. Hoyt. 
1905. 115 pp., 4 pls. 10c. 

Contains results of surveys made to determine location of undeveloped power sites. Gives 

elevations and distances along Hiwassee, Nottely, and Toccoa rivers. 

144. The normal distribution of chlorine in the natural waters of New York and 
New England, by D. D. Jackson. 1905. 31 pp., 5 pls. 10c. 

Discusses common salt in coast and inland waters, salt as an index to polution of streams and 

I wells, the solutions and methods used in chlorine determinations, and the use of the normal 

chlorine map; gives charts and tables for chlorine in the New England States and New York. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 

geologist in charge. 1905. 220 pp., 6 pls. 
Contains “ Water resources of the Nicholas quadrangle, West Virginia,” by George H. Ashley. 

Describes topography, geology, and domestic water supply of the hilly region in central West 

Virginia, a little east of New and Kanawha rivers. 

147. Destructive floods in United States in 1904, by E. C. Murphy. 15c. 
Contains “Wabash River flood, Indiana,” by F. W. Hanna. Describes causes of flood dis- 

charge, damage, and prevention of damage; also the drought in the Ohio River basin, its causes 

and effects; flood in Scottdale Valley, caused by failure of dam on Jacobs Creek (tributary to the 

Ohio through Youghiogheny River). 

149. Preliminary list of deep borings in the United States, second edition with addi- 
tions, by N. H. Darton. 1905. 175 pp. 10c. 

Gives by States (and within the States by counties), location, depth, diameter, yield height 

of water, and other valuable information concerning wells 400 feet or more in depth; includes 

all wells listed in Water-Supply Papers 57 and 61; mentions also principal publications relating 

to deep borings. 

159. Summary of the underground-water resources of Mississippi, by A. F. Crider 

and L. C. Johnson. 1906. 88 pp., 6 pls. 20c. 
Describes geography, topography, and general geology of the State; discusses the source, depth 

of penetration, rate of percolation, and recovery of underground waters; artesian requisites, 

and special conditions in the Coastal Plain formations; gives notes on wells by counties, deep 

well records, and selected records in details; treats of sanitary aspect of wells and gives analyses.
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¥162. Destructive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by E. C. Murphy and 

others. 1906. 105 pp., 4 pls. 15c. 
Gives accounts of floods on Allegheny and Ohio rivers, and estimates of flood discharge and 

frequency on Monongahela, Youghiogheny, and Tennessee rivers; also index to literature on 

floods in American streams. 

*¥164. Underground waters of Tennessee and Kentucky west of Tennessee River and 
of an adjacent area in Illinois, by L. C. Glenn. 1906. 173 pp., 7 pls. 25c. 

Describes static level and uses of waters, artesian conditions, and source properties of under- 

‘ground water; discusses topography, geology, and water resources by counties; gives logs of 

wells, analyses of waters, and bibliography of most important reports. 

*197. Water resources of Georgia, by B. M. and M. R. Hall. 1907. 342 pp., 1 pl. 

50c. 
Describes topographic and geologic features of the State; discusses by drainage basins stream 

flow, river surveys, and water powers. 

233. Water resources of the Blue Grass region, Kentucky, by G. C. Matson, with a 

chapter on the quality of the waters, by Chase Palmer. 1909. 96 pp., 2 pls. 

20c. 
Describes the geologic formations, physiographic features, soils, and surface waters of theregion; 

the source, conditions of occurrence, amount and recovery of the underground waters, collection 

and storage of rainwaters, municipal water supplies, and conditions in each county; discusses 

under “Quality” the industrial uses of the water, comparative hardness, and mineral and table 

waters; many analyses. 

236. The quality of surface waters in the United States: Part I, Analyses of waters 

east of the one hundredth meridian, by R. B. Dole.” 1909. 123 pp. 10c. 
Describes collection of samples, method of examination, preparation of solutions, accuracy of 

estimates, and expression of analytical results; gives results of analyses of waters of Allegheny, 

Cumberland, Kentucky, Miami, Wabash, and Tennessee rivers and some of their tributaries. 

239. The quality of the surface waters of Illinois, by W. D. Collins. 1910. 94 pp., 
3 pls. 10c. : 

Discusses the natural and economic features that determine the character of the streams; 

describes the larger drainage basins and the methods of collecting and analyzing the samples 

of water, and discusses each river in detail with reference to its source, course, and quality of 

water; includes short chapters on municipal supplies and industrial uses. 

254. Ground waters of north-central Indiana, by S. R. Capps, with a chapter on the 

chemical character of the waters, by R. B. Dole. 1910. 279 pp., 7 pls. 40c. 
Describes relief, drainage, vegetation, soils and crops, industrial development, geologic for- 

mations; sources, movements, occurrence, and volume of ground water; methods of well con- 

struction and lifting devices; dicusses in detail for each county, surface features and drainage, 

geology and ground water, city, village, and rural supplies, and gives records of wells and 

analyses of waters. Discusses also, under chemical character, methods of analyses and expres- 

sion of results, mineral constituents, effect of the constituents on waters for domestic, indus- 

trial and medicinal uses, methods of purification, chemical composition; many analyses and 

field assays. 

259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. 

Clapp, with a discussion of the chemical character of the waters, by R. B. 
Dole. 1912. 228 pp., 9 pls. 35c. 

Describes the topography, climate, and geology of the region, the water-bearing formations, 

the source, mode of occurrence, and head of the waters, and municipal supplies; gives details by 

counties; discusses in supplement, under chemical character, method of analyses and expression 

of results, mineral constituents, effect of the constituents on waters for domestic, industrial, or 

medicinal uses, methods of purification, chemical composition: many analyses and field assays. 

The matter in the supplement was also published in Water-Supply Paper 254 (The under- 

ground waters of north-central Indiana). 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 

earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 32pls. 
Although relating specifically to floods in the Ohio Valley, this report discusses also the 

causes of floods and the prevention of damage by floods.
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ANNUAL REPORTS. 

Each of the papers contained in the annual reports was also issued in separate form. 

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk (*) 

indicates that this stock has been exhausted. Many of the papers so marked, however, may be purchased 

from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. 

Fourteenth annual report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II. Accompanying 
papers, pp. XX, 597, 73 pls. $2.10. Contains: 
*Potable waters of the eastern United States, by W J McGee, pp. 1-47. Discusses cistern 

water, stream waters, and ground waters, including mineral springs and artesian wells. 

Seventeenth Annual Report of the United States Geological Survey, 1895-96, Charles 
D. Walcott, Director. 1896. 3 partsin 4 vols. *Pt. II. Economic geology 
and hydrography, pp. xxv, 864, 113 pls. $2.35. Contains: 
*The water resources of Illinois, by Frank Leverett, pp. 695-849, pls. cviii to cxiii. De- 

scribes the physical features of the State, and the drainage basins, including Illinois, Des Plaines, 

Kankakee, Fox, Illinois-Vermilion, Spoon, Mackinaw, and Sangamon rivers, Macoupin Creek, 

Rock River, tributaries of the Mississippi in western Illinois, Kaskaskia, Big Muddy, and tribu- 

taries of the Wabash; discusses the rainfall and run-off, navigable waters and water powers, the 

wells supplying water for rural districts, and artesian wells; contains tabulated artesian well data 

and water analyses. 

Eighteenth Annual Report of the United States Geological Survey, 1896-97, Charles 

D. Walcott, Director. 1897. (Pts. II and III, 1898.) 5 parts in 6 vols. 

*Pt. IV, Hydrography, pp. Xx, 756, 102 pls. $1.75. Contains: 
*#The water resources of Indiana and Ohio, by Frank Leverett, pp. 419-560, pls. xxxiiito xxxvii. 

Describes the Wabash, Whitewater, Great Miami, Little Miami, Scioto, Hocking, Muskingum, 

and Beaver rivers and lesser tributaries of the Ohio in Indiana and Ohio, the streams discharging 

into Lake Erie and Lake Michigan, and streams flowing to the upper Mississippi through the 

Illinois; discusses shallow and drift wells, the flowing wells from the drift and deeper artesian 

wells, and gives records of wells at many of the cities; describes the mineral springs, and gives 

analyses of the waters; contains also tabulated lists of cities using surface waters for waterworks, 

and of cities and villages using shallow and deep well waters; discusses the source and quality 

of the city and village supplies; and gives precipitation tables for various points. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Walcott, Director. 1898. (Pts. II, III, and V, 1899.) 6 parts in 7 vols. 

and separate case for maps with Pt. V. *Pt. IV, Hydrography, pp. viii, 814, 
118 plates. $1.85. Contains: 
*The rock waters of Ohio, by Edward Orton, pp. 633-717, pls. 1xxi to Ixxiii. Describes the 

principal geological formations of Ohio and the waters from the different strata; discusses the 

flowing wells at various points and the artesian wells of pre-Glacial channels in Allen, Auglaize, 

and Mercer counties; discusses city and village supplies; gives analyses of waters from various 

formations. : 
; MONOGRAPHS. 

Monographs are of quarto size. They are not distributed free, but may be obtained from the Geological 

Survey or from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C., at the prices indicated. An 

asterisk (*) indicates that the Survey’s stock of the paper is exhausted. 

XLI. Glacial formations and drainage features of the Erie and Ohio basins, by Frank 

Leverett. 1902. 802 pp., 26 pls. $1.75. 
Treats of an area extending westward from Genesee Valley in New York across northwestern 

Pennsylvania and Ohio, central and southern Indiana, and southward from Lakes Ontario and 

Erie to the vicinity of Allegheny and Ohio rivers.
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PROFESSIONAL PAPERS. 

Professional papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk (*) 

indicates that this stock has been exhausted. Many of the papers marked with an asterisk may, however, 

be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Professional papers are of 

quarto size. 

37. The southern Appalachian forests, by H. B. Ayres and W. W. Ashe. 1905. 291 

PP, 37 pls. 80c. 
Describes the relief, drainage, climate, natural resources, scenery, and water supply of the 

southern Appalachian forests, the trees, shrubs, and rate of growth; gives details concerning 

forests by drainage basins, including New, Holston (southern tributaries of South Fork only), 

Watauga, Nolichucky, French Broad, Pigeon, Little Tennessee, Hiwassee, Tallulah-Chatooga, 

Toxaway, Saluda, and First and Second Broad rivers, Catawba and Yadkin rivers, describing 

many of the tributaries of each of the master streams. 

72. Denudation and erosion ia the southern Appalachian region and the Monongahela 
basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 3bc. 

Describes the topography, geology, drainage, forests, climate and population, and transporta- 

tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop- 

‘ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details 

of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee river 

basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta- 

hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers. 

BULLETINS. 

An asterisk (*) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the 

papers so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, I. C. 

Bulletins are of octavo size. 

264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 

Veatch. 1905. 106 pp. 10c. 
Discusses the importance of accurate well records to the driller, to owners of oil, gas, and water 

wells, and to the geologist; describes the general method of work; gives tabulated records of wells 

in Illinois, Indiana, New York, Ohio, Pennsylvania, Tennessee, West Virginia, and Kentucky, 

and detailed records of wells in Deleware and Jay counties, Ind.; Greene, Warren, and Wash- 

ington counties, Pa.; and Kanawha, Ritchie, and Wetzel counties, W. Va. These records 

were selected because they give definite stratigraphic information. 

¥298 Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. ; 
Gives an account of progress in the collectlon of well records and samples; contains tabulated 

records of wells in Illinois, Indiana, Kentucky, New York, Ohio, Pennsylvania Tennessee, 

Virginia, and West Virginia, and detailed records of wells in Crawford County, Ill.; Delaware, 

Martin, Randolph, and Vanderburg counties, Ind.; Hopkins and Metcalf counties, Ky.; Hock- 

ing, Noble, Tuscarawas, and Wayne counties, Ohio; Armstrong, Greene, Warren, and Washing- 

ton counties, Pa.; and Cabell, Harrison, Marion, Monongalia, Wayne, and Wetzel counties, W. 

Va. The wells of which detailed records are given were selected because they afford definite 

stratigraphic information. - 

GEOLOGIC FOLIOS. 

Under the plan adopted for the preparation of a geologic map of the United States 

the entire area is divided into small quadrangles, bounded by certain meridians and 
parallels, and these quadrangles, which number several thousand, are separately 
surveyed and mapped.! The unit of survey is also the unit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 

the folios are completed they will constitute a Geologic Atlas of the United States. 

A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, underground structure, and mineral deposits of the area mapped and several 
pages of descriptive text. The text explains the maps and describes the topographic 
  

1 Index maps showing areas in the Ohio River basin covered by topographic maps and by geologic folios 

will be mailed on receipt of request addressed to the Director, U. S. Geological Survey, Washington, D. C.
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and geologic features of the country and its mineral products. The topographic map 

shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and 

valleys and the height above sea level of all points in the quadrangle. The areal- 
geology map shows the distribution of the variousrocks at the surface. The structural- 

geology map shows the relations of the rocks to one another underground. The eco- 
nomic-geology map indicates the location of mineral deposits that are commercially 

valuable. The artesian-water map shows the depth to underground-water horizons. 

Economic-geology and artesian-water maps are included in folios if the conditions in 

the areas mapped warrant their publication. The folios are of special interest to stu. 
dents of geography and geology and are valuable as guides in the development and 

utilization of mineral resources. 

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by 
22 inches), called the library edition. Some of the folios that bear numbers higher 
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire in 

the Geological Survey building May 18, 1913, the stock of geologic folios was more or 

less damaged by fire and water, but 80 or 90 per cent of the folios are usable. They 
will be sold at the uniform price of 5 cents each, with no reduction for wholesale orders. 

This rate applies to folios in stock from 1 to 184, inclusive (except reprints), also to the | 
library edition of folio 186. The library edition of folios 185, 187, and higher numbers 

sells for 25 cents a copy, except that some folios which contain an unusually large 
amount of matter sell at higher prices. The octavo edition of folio 185 and higher num- 

bers sells for 50 cents a copy, except folio 193, which sells for 75 cents a copy. A dis- 

count, of 40 per cent is allowed on an order for folios or for folios together with topo- 
graphic maps amounting to $5 or more at the retail rate. 

All the folios contain descriptions of the drainage of the quadrangles. The folios in 
the following list contain also brief discussions of the underground waters in connection 

with the economic resources of the areas and more or less information concerning the 

utilization of the water resources. 
An asterisk (*) indicates that the stock of the folio is exhausted. 

*¥16. Knoxville folio, Tennessee-North Carolina. 

Describes the geography and geology of the area and, under “Mineral resources,” the water 

supply. 

67. Danville folio, Illinois-Indiana. 5c. 
Describes the topography and geology of the area and, under ‘Mineral resources,” discusses 

the shallow dug or open wells, the tubular wells, and the flowing wells; gives also tabulated data 

concerning depth, head, water-bearing bed, etc., of the wells in the quadrangle. 

84. Ditney folio, Indiana. 5c. 
Describes the drainage and relief of the area, the geologic formation, geologic structure and his- 

tory, and, under ‘ Economic resources,” briefly discusses the underground water supply. 

90. Cranberry folio, North Carolina-Tennessee. 5c. 
Describes the geology and topography of an area in Carter and Johnson counties, Tenn., and 

Ashe, Watauga, Wilkes, Caldwell, and Mitchell counties, N. C., drained in part into the At- 

lantic, and in part into the Mississippi. Under ¢‘ Mineral resources’ discusses water power. 

102. Indiana folio, Pennsylvania. 5c. 
Describes the physiographic relations, relief, and drainage of the Indiana quadrangle, the 

stratigraphic and structural geology, and under “ Mineral resources ’’ the surface and underground 

waters; indicates promising localities for artesian water. 

105. Patoka folio, Indiana-Illinois. 5c. 
Describes the drainage and relief of the area, the stratigraphic and structural geography and the 

geologic history, and under ‘“ Mineral resources’’ the water supply of the streams, springs, wells, 

cisterns, and artificial ponds. : 

121. Waynesburg folio, Pennsylvania. 5c. 
Describes the drainage and surface relief of the area, the geologic formations and the geologic 

history, and in connection with the discussion of the mineral resources gives an account of the 
surface and underground water supplies. 1
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123. Elders Ridge folio, Pennsylvania. 5c. 
Describes the topography and stratigraphic, structural, and historical geology of the Elders 

Ridge quadrangle, and under ‘Mineral resources’’ discusses briefly the water supplies. 

124. Mount Mitchell folio, North Carolina. bc. 
: Describes the topography and geology of an area whose waters pass through Tennessee River 

and the Ohio into the Mississippi, and through Catawba and Broad rivers directly to the Atlantic; 

under “Economic geology ’’ describes water powers and the various sources of water used for 

industrial and domestic supplies. 

¥144. Amity folio, Pennsylvania. 
Describes the relief and drainage of the Amity quadrangle in southwestern Pennsylvania, the 

stratigraphic, structural, and historical geology, and under “Mineral resources’ gives a brief 

discussion of the water supply of the town of Washington. 

146. Rogersville folio, Pennsylvania. 5c. 
Describes the relief and drainage of the quadrangle in the extreme southwestern corner of 

Pennsylvania—principally in Greene County; under ‘Mineral resources” treats briefly of the 

water supply. : 

147. Pisgah folio, North Carolina-South Carolina. 5c. 
Describes the topography and geology of an area drained in part by streams flowing to the 

Atlantic and in part by those flowing through Tennessee River into the Ohio and into the Mis- 

sissippi; under ¢“ Economic geology ’’ discusses streams, water powers, and underground waters. 

¥151. Roan Mountain folio, Tennessee-North Carolina. 
Describes the quadrangle in Tennessee and North Carolina which includes Johnson City 

Tenn., and Eiizabethton, N. C., which is drained by tributaries of Tennesses River; describes 

the relief and the rivers, the stratigraphic and structural geology, and under ‘“ Economic geology’ 

the streams and their water powers and the waters available for wells. 

160. Accident-Grantsville folio, Maryland-Pennsylvania-West Virginia. bc. 
Describes the drainage, relief, and geology of two quadrangles lying chiefly in Garrett County, 

Md.; the waters of the Accident quadrangle pass north and west to rivers that join the Ohio; 

those of the Grantsville quadrangle are about equally divided between tributaries of the Ohio 

and Savage rivers,and Georges Creek which flow into the Potomac; under ‘Mineral resources’’ 

the folio describes Youghiogheny and Casselman rivers, Savage River, and Georges Creek, and 

the spring waters; notes possibility of obtaining artesian water. 

172. Warren folio,! Pennsylvania-New York. bc. 
Describes the topography, drainage, and geology of the Warren quadrangle in the basin of 

Allegheny River in northwestern Pennsylvania; under ‘Economic geology’’ describes briefly 

the streams, springs, and underground waters. 

174. Johnstown folio,! Pennsylvania. 5c. 
Describes the relief, drainage, and geology of the Johnstown quadrangle, which lies mostly in 

Cambria County, Pa., but covers also small parts of Somerset, West Moreland, and Indiana 

counties. Most of it is included in the valley of Conemaugh River and its tributaries; under 
“Economic geology’’ describes the city water supply at Johnstown and the water resources of 

the quadrangle in general. : 

MISCELLANEOUS REPORTS. 

Other Federal bureaus and State and other organizations have 
from time to time published reports relating to the water resources of 
the various sections of the country. Notable among those pertaining 
to the Ohio River basin are the reports of the Chief of Engineers, 
United States Army; the State geological surveys of Alabama, Illi- 
nois, Kentucky, North Carolina, Tennessee, and Virginia; the Illinois 
Water-Supply Commission and the Rivers and Lakes Commission of 
Illinois; the New York State Conservation Commission and State 
Water-Supply Commission; the Water-Supply Commission of Penn- 
sylvania and the Pittsburgh Flood Commission; and the water-power 
  

1Issued in two editions. (See p.XviL.) Specify which edition is wanted.
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report of the Tenth Census (vol. 17). The following reports deserve 
special mention: 

The Mississippi and Ohio rivers, by Charles H. Ellet. 1853. 

Report upon the physics and hydraulics of the Mississippi River, by A. A. Hum- 

phreys and H. L. Abbot. 1876. 
Preliminary report on a part of the water powers of Alabama, by B. M. Hall: Als 

bama Geol. Survey Bull. 7, 1903. 
The underground water resources of Alabama, by Eugene A. Smith: Alabama Geol. 

Survey Mon. 6, 1907. 

Preliminary report on a part of the water powers of Georgia, complied by B. M. 
Hall: Georgia Geol. Survey Bull. 3 A, 1896. 

Preliminary report on the underground waters of Georgia, by S. W. McCallie: Georgia 

Geol. Survey Bull. 15, 1908. 

The mineral content of Illinois waters, by Edward Bartow, J. A. Udden, S. W. Parr, 
and George T. Palmer: Illinois State Geol. Survey Bull. 10, 1909. 

Chemical survey of the waters of Illinois, report for the years 1897-1902, by A. W. 

Palmer, with Geology of Illinois as related to its water supply, by Charles W. Rolfe: 
University of Illinois publications. 

Chemical and biological survey of waters of Illinois, by Edward Bartow: Univer- 
sity of Illinois publications 3, 6, 7, 1906-1909. 

Report upon the prevention of overflow of Little Wabash and Skillet Fork rivers, 

by W. J. McEathron and L. L. Hidinger. Rivers and Lakes Commission, 1911. 
Papers on the water power of North Carolina, a preliminary report by George F. 

Swain: North Carolina Geol. Survey Bull. 8, 1899. 

Report of the investigations into the purification of the Ohio River water for the im- 

proved water supply of the city of Cincinnati, Ohio; made for the board of trustees, 
commissioners of waterworks, Cincinnati, 1899. 

Progress report on a plan of sewerage for the city of Cincinnati, 1912-13. 

The mineral waters of Indiana, their location, origin, and character, by W. S. Blatch- 

ley: Indiana Dept. Geology and Nat. Res. Twenty-sixth Ann. Rept. 1901. 

Report on the flow of Dix River as a source of water power, by August F. Foerste, 

and Supplementary report on Dix River, by August F. Foerste: Kentucky Geol. 
Survey Bull. 21, 1912. 

Underground waters of Mississippi, a preliminary report, by W. N. Logan and W. R. 
Perkins: Mississippi Agr. Exper. Sta. Bull. 89. 

Hydrology of the State of New York, by George W. Rafter: New York State Mus. 
Bull. 85, 1905. 

A report to the mayor and city council on flood prediction for the city of Columbus, 

Ohio, 1913. 
Report of the filtration commission of the city of Pittsburgh, Pa., 1899. 
The water powers of Tennessee, by J. A. Switzer, including a report on Doe River, 

by A. H. Horton: Tennessee Geol. Survey Bull. 17, 1914. 

Hydrography of Virginia, by N. C. Grover and R. H. Bolster: Virginia Geol. Survey 
Bull. 3, 1906. 

Surface water supply of Virginia, by G. C. Stevens: Virginia Geol. Survey Bull, 
10, 1916. 
Report of the Secretary of Agriculture in relation to the forests, rivers, and moun- 

tains of the Southern Appalachian region: 57th Congress, 1st sess., S. Doc. 84, 1902. 

Many of these reports can be obtained by applying to the several 
commissions, and most of them can be consulted in the public libra- 
ries of the larger cities. 
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GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL 
INTEREST. 

The following list comprises reports not readily classifiable by drain- 
age basins and covering a wide range of hydrologic investigations: 

WATER-SUPPLY PAPERS. 

¥1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pls. 

Describes pumps and motive powers, windmills, water wheels, and various kinds of engines, 

also storage reservoirs to retain pumped water until needed for irrigation. 

*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply 
Paper 22.) 

Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes 

utilization of sewage in Germany, England, and France, and sewage purification in the United 

: States. 

*8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 

Gives results of experimental tests of windmills during the summer of 1896 in the vicinity of 

Garden, Kans.; describes instruments and methods and draws conclusions. 

¥14. New tests of certain pumps and water lifts used in irrigation, by O. P. Hood. 
1898... 91 pp., 1 pl. 

Discusses efficiency of pumps and water lifts of various types. 

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. Pp y ry pp p 

Includes tables and descriptions of wind wheels, makes comparisons of wheels of several types, 

and discusses results. 

*22. Sewage irrigation, Part IT, by G. W. Rafter. 1899. 100 pp., 7 pls. 

Givesrésumé of Water-Supply Paper No. 3; discusses pollution of certain streams, experiments 

on purification of factory wastes in Massachusetts, value of commercial fertilizers, and describes 

American sewage disposal plants by States; contains bibliography of publications Telating to 

sewage utilization and disposal. 

32. Water resources of Puerto Rico, by H. M. Wilson. 1899. 48 pp., 17 pls. 15c. 

Describes briefly topography, climate, rivers, irrigation methods, soils, forestation, water 

power, and transportation facilities. 

*41. The windmill; its efficiency and economic use, Part I, by E. C. Murphy. 1901. 
72 pp., 14 pls. 15c. 

*42. The windmill; its efficiency and economic use, Part II, by E. C. Murphy. 1901. 
75 pp., 2 pls. 10c. 

Nos. 41 and 42 give details of results of experimental tests with windmills of various types. 

*43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp.,15 pls. 

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp., 11 pls. 
15c. 

Gives elevations and distance along rivers of the United States, also brief descriptions of many 

of the streams. Arrangement geographic. Many river profiles are scattered through other 

reports on surface waters in various parts of the United States. 

*56. Methods of stream measurement. 1901. 51 pp., 12 pls. 15c. 

Describes the methods used by the Survey in 1901-2. (See also Nos. 64, 94, and 95.) 

57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 
by N. H. Darton. 1902. 60 pp. (See No. 149.) bc. 

61. Preliminary list of deep borings in the United States, Part II (Nebraska- 
Wyoming), by N. H. Darton. 1902. 67 pp. 5c. 

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in borings 

more than 400 feet deep; under head ‘“Remarks’”’ gives information concerning temperature, 

quality of water, purposes of boring, etc. The lists are arranged by States, and the States are 

arranged alphabetically. A second revised edition was published in 1905 as Water-Supply 

Paper 149 (q. v.). 5c.
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64. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pls. 

(See No. 95.) 10c. 
Describes methods of measuring velocity of water and of measuring and computing stream flow 

and compares results obtained with the different instruments and methods; describes also ex- 

periments and results at the Cornell University hydraulic laboratory. A second enlarged edi- 

tion published as Water-Supply Paper 95. 

*67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls. 
15c¢. 

Discusses origin, depth, and amount of underground waters; permeability of rocks and 

porosity of soils; causes, rates, and laws of motions of underground water; surface and deep zones 

of flow, and recovery of waters by open wells and artesian and deep wells; treats of the shape and 

position of the water table; gives simple methods of measuring yields of flowing well; describes 

artesian wells at Savannah, Ga. 

72. Sewage pollution in the metropolitan area near New York City and its effect on 

inland water resources, by M. O. Leighton. 1902. 75 pp., 8 pls. 10c. 
Defines ‘‘normal’’ and ‘‘polluted”” waters and discuses the damage resulting from pollution. 

77. The water resources of Molokai, Hawaiian Islands, by Waldemar Lindgren. 

1903. 62 pp., 4 pls. 10c. 
Describes briefly the topography, geology, coral reefs, climate, soils, vegetation, forests, fauna 

of the island, the springs, running streams and wells, and discusses the utilization of the surface 

and underground waters. 

¥80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c. 
Treats of measurements of rainfall and laws and measurements of stream flow; gives rainfall 

run-off, and evaporation formulas; discusses effect of forests on rainfall and run-off. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls. 

25c. 
First edition was published in part II of the Twelfth Annual Report. 

93. Proceedings of first conference of engineers of Reclamation Service, with accom- 
panying papers, compiled by F. H. Newell, chief engineer. 1904. 361 

pp. 25c. 
Contains, in addition to an account of the organization of the hydrographic [water resources] 

branch of the United States Geological Survey and the reports of the conference, the following 

papers of more or less general interest: 

Limits of an irrigation project, by D. W. Ross. 

Relation of Federal and State laws to irrigation, by Morris Bien. 

Electrical transmission of power for pumping, by H. A. Storrs. ’ 

Correct design and stability of high masonry dams, by George Y. Wisner. 

Irrigation surveys and the use of the planetable, by J. B. Lippincott. 

The use of alkaline waters for irrigation, by Thomas A. Means. 

¥94. ITydrographic manual of the United States Geological Survey, prepared by 
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c. 

Gives instruction for field and office work relating to measurements of stream flow by current 

meters. (See also No. 95.) 

*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy. 
1904. 169 pp., 6 pls. 

Describes methods of measuring and computing stream flow and compares results derived 

from different instruments and methods. (See also No. 94.) 

103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. (See No. 152.) 

Explains the legal principles under which antipollution statutes become operative, quotes 

court decisions to show authority for various deductions, and classifies according to scope the 

statutes enacted in the different States.
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110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller, 

geologist in charge. 1905. 211 pp., 5 pls. 10c. 
Contains the following reports of general interest. The scope of each paper is indicated by its 

title. 

Description of underflow meter used in measuring the velocity and direction of underground 

water, by Charles S. Slichter. 

The California or “stovepipe’’ method of well construction, by Charles S. Slichter. 

Approximate methods of measuring the yield of flowing wells, by Charles S. Slichter. 

Corrections necessary in accurate determinations of flow from vertical well casings, from notes 

furnished by A. N. Talbot. 

Experiment relating to problems of well contamination at Quitman, Ga., by S. W. McCallie. 

Notes on the hydrology of Cuba, by M. L. Fuller. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pls. bc. 
The first paper discusses the pollution of streams by sewage and by trade wastes, describes the 

- manufacture of strawboard and gives results of various experiments in disposing of the waste. 

The second paper describes briefly the topography, drainage, and geology of the region about 

Marion, Ind., the contamination of rock wells and of streams by waste oil and brine. 

114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 

1905. 285 pp., 18 pls. 25c. 
Contains report on “Occurrence of underground waters,” by M. L. Fuller, discussing sources, 

amount, and temperature of waters, permeability and storage capacity of rocks, water-bearing 

formations, recovery of water by springs, wells and pumps, essential conditions of artesian flows, 

and general conditions affecting underground waters in eastern United States. 

115. River surveys and profiles made during 1903, by W. C. Hall and J. C. Hoyt. 
1905. 115 pp., 4 pls. 10c. 
Contains results of surveys made to determine location of undeveloped power sites. 

119. Index to the hydrographic progress reports of the United States Geological 
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 
Scope indicated by title. 

120. Bibliographic review and index of papers relating to underground waters pub- 
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller. 
1905. 128 pp. 10c. 
Scope indicated by title. : 

122. Relation of the law to underground waters, by D.W. Johnson. 1905. 55 pp. 
dc. ’ 

Defines and classifies underground waters, gives common-law rules relating to their use, and 

cites State legislative acts affecting them. 

140. Field measurements of the rate of movement of underground waters, by C. S. 
Slichter. 1905. 122 pp., 15 pls. 15c. 
Discusses the capacity of sand to transmit water, describes measurements of underflow in Rio 

Hondo, San Gabriel, and Mohave River valleys, Cal., and on Long Island, N. Y.; gives results 

of tests of wells and pumping plants, and describes stovepipe method of well construction. 

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton. 1905. 
61 pp., 4 pls. 

Scope indicated by title. 

144. The normal distribution of chlorine in the natural waters of New York and New 
England, by D. D. Jackson. 1905. 31 pp., 5 pls. 10c. 

Discusses common salt in coast and inland waters, salt as an index to pollution of streams and 

wells, the solutions and methods used in chlorine determinations, and the use of the normal 

chlorine map; gives charts and tables for chlorine in the New England States and New York. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 
geologist in charge. 1905. 220 pp., 6 pls. 

Contains brief reports of general interest as follows: 

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and 

capacity of drainage wells, and gives statistics of such wells in southern Michigan. 

Construction. of so-called fountain and geyser springs, by Myron L. Fuller. 

A convenient gage for determining low artesian heads, by Myron L. Fuller
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Proceedings of second conference of engineers of the Reclamation Service, with 
accompanying papers, compiled by F. H. Newell, chief engineer. 1905. 
267 pp. 1bc. 
Contains brief account of the organization of the hydrographic [water resources] branch and 

the Reclamation Service, reports of conferences and committees, circulars of instruction, and 

many brief reports on subjects closely related to reclamation, and a bibliography of technical 

papers by members of the service. Of the papers read at the conference those listed below 

(scope indicated by title) are of more or less general interest: 

Proposed State code of water laws, by Morris Bien. 

Power engineering applied to irrigation problems, by O. H. Ensign. 

Estimates on tunneling in irrigation projects, by A. L. Fellows. 

Collection of stream-gaging data, by N. C. Grover. 

Diamond-drill methods, by G. A. Hammond. 

Mean-velocity and area curves, by F. W. Hanna. 

Importance of general hydrographic data concerning basins of streams gaged, by R. E. Horton. 

Effect of aquatic vegetation on stream flow, by R. E. Horton. 

Sanitary regulations governing construction camps, by M. O. Leighton. 

Necessity of draining irrigated land, by Thomas H. Means. 

Alkali soils, by Thomas H. Means. 

Cost of stream-gaging work, by E. C. Murphy. 

Equipment of a cable gaging station, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed. 

Farm-unit classification, by D. W. Ross. 

Cost of power for pumping irrigating water, by H. A. Storrs. 

Records of flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast. 

Destructive floods in United States in 1904, by E. C. Murphy. 206 pp. 15c. 
Contains a brief account of “A method of computing cross-section area of waterways,” 

including formulas for maximum discharge and areas of cross section. 

Preliminary list of deep borings in the United States, second edition with addi- 
tions, by N. H. Darton. 1905. 175 pp. 10c. 

Gives by States (and within the States by counties), location, depth, diameter, yield, height 

of water, and other available information concerning wells 400 feet or more in depth; includes 

all wells listed in Water-Supply Papers 57 to 61; mentions also principal publications relating to 

deep borings. 

Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp., 
38 pls. (See Water-Supply Paper 200.) 15c. 

Scope indicated by title. 

Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls. 10c. 
Discusses methods, instruments, and reagents used in determining turbidity, color, iron, 

chlorides, and hardness in connection with the studies of the quality of water in various parts of 

the United States. 

A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 149 pp. 

Scope indicated by title. 

Fluctuations of the water level in wells, with special reference to Long Island, 
N.Y, by A. C. Veatch. 1906. 83 pp., 9 pls. 25c. 

Includes general discussion of fluctuation due torainfalland evaporation, barometric changes, 

temperature changes in rivers, changes in lake level, tidal changes, effects of settlement, irriga- 

tion, dams, underground water developments, and to indeterminate causes. 

Underground water papers, 1906; M. L. Fuller, geologist in charge. 1906. 
104 pp., 1 pl. 

Gives account of work in 1905, lists of publications relating to underground waters, and con- 

tains the following brief reports of general interest: 

Significance of the term ‘‘artesian,’”’ by Myron L. Fuller. 

Representation of wells and springs on maps, by Myron L. Fuller. 

Total amount of free water in the earth’s crust, by Myron L. Fuller. 

Use of fluorescein in the study of underground water, by R. B. Dole. 

Problems of water contamination, by Isaiah Bowman. 

Instances of improvement of water in wells, by Myron L. Fuller.
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*162. 

163. 

*179, 

*180. 

*185. 

*186. 

¥187, 

#189. 

*194. 

*196, 

*200. 

*218. 

*226. 

Destructive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by E. C. Murphy and 

others. 1906. 105 pp., 4 pls. 15c. 

Bibliographic review and index of underground-water literature published in 

the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson. 
1906. 130 pp. 1bc. 
Scope indicated by title. 

Prevention of stream pollution by distillery refuse, based on investigations at 

Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1 pl. 10c. 
Describes grain distillation, treatment of slop, sources, character, and effects of effluents on 

streams; discusses filteration, precipitation, fermentation, and evaporation methods of disposal 

of wastes without pollution. 

Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp., 

2 pls. 20c. 
Scope indicated by title. 

Investigations on the purification of Boston sewage, by C-E. A. Winslow and 

E. B. Phelps. 1906. 163 pp. 25c. 
Discusses composition, disposal, purification, and treatment of sewages and recent tendencies 

in sewage-disposal practice in England, Germany, and the United States; describes character 

of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri- 

fication in intermittent sand filtration and coarse material; gives bibliography. 

Stream pollution by acid-iron wastes: a report based on investigations made at 

Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl. 10c. 
Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis- 

cusses effect of acid-iron liquors on sewage purification processes, recovery of copperas from acid- 

iron wastes, and other processes for removal of pickling liquor. 

Determination of stream flow during the frozen season, by H. K. Barrows and 

R. E. Horton. 1907. 93 pp., 1 pl.  1bc. 
Scope indicated by title. 

The prevention of stream pollution by strawboard waste, by E. B. Phelps. 
1906. 29 pp., 2 pls. be. 

Describes manufacture of strawboard, present and proposed methods of disposal of waste 

liquors, laboratory investigations of precipitation and sedimentation, and field studies of 

amounts and character of water used, raw material and finished product, and mechanical 

filtration. 

Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri ». the State of Illinois 

and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp., 
2 pls. 40c. 

Scope indicated by amplification of title. 

Water supply of Nome region, Seward Peninsula, Alaska, 1906, by J. C. Hoyt 
and F. F. Henshaw. 1907. 52 pp., 6 pls. 15c. 

eo Gives results of measurements of flow of Alaskan streams, discusses available water supply 

for ditch and pipe lines and power development; presents notes for investors. 

Weir experiments, coefficients, and formulas, revision of paper No. 150, by 
R. E. Horton. 1907. 195 pp., 38 pls. 35c. 

Scope indicated by title. 

Water-supply investigations in Alaska, 1906-7 (Nome and Kougarok regions, 

Seward Peninsula; Fairbanks district, Yukon-Tanana region), by F. F. 
Henshaw and C. C. Covert. 1908. 156 pp., 12 pls. 25c. 

Describes the drainage basins, gives results of observations at the gaging stations, and discusses 

the water supply of the ditches and pipe lines and possibilities of development; gives also 

meteorological records. 

The pollution of streams by sulphite-pulp waste, a study of possible remedies, 

by E. B. Phelps. 1908. 37 pp., 1 pl. 10c. 
Describes manufacture of sulphite pulp, the waste liquors, and the experimental work leading 

to suggestions as to methods of preventing stream pollution.
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228. Water-supply investigations of the Yukon-Tanana region, Alaska, 1907 and 1908 
(Fairbanks, Circle, and Rampart districts), by C. C. Covert and C. E. Ells- 

worth. 1909. 108 pp., 7 pls. 20c. 
Describes the drainage basins, gives results of observations at gaging stations, and discusses 

the water supplies of the ditches and pipe lines and possibilities of hydraulic development. 

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91 
Pp-, 1 pl. “1bc. 

Scope indicated by title. 

234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c. 
Contains the following papers, whose scope is indicated by their titles: Distribution of rainfall, 

by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the 

direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by 

M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mendenhall; 

Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker. 

*235. The purification of some textile and other factory wastes, by Herman Stabler 
and G. H. Pratt. 1909. 76 pp. 10c. 

Discusses waste waters from wool-scouring, bleaching, and dyeing cotton yarn, bleaching 

cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue. 

9236. The quality of surface waters in the United States: Part I, Analyses of waters 

east of the one-hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c. 
Describes collection of samples, method of examination, preparation of solutions, accuracy 

of estimates, and expression of analytical results. 

238. The public utility of water powers and their governmental regulation, by René 
Tavernier and M. O. Leighton. 1910. 161 pp. 1bc. 

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to the 

development of water powers, and laws proposed in the French Parliament; reviews work of 

bureau of hydraulics and agricultural improvement of the French department of agriculture, 

and gives résumé of Federal and State water-power legislation in the United States. 

255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15¢c. 
Discusses rocks as sources of water supply and the relative safety of supplies from different 

materials; springs, and their protection; open or dug and deep wells, their location, yield, rela- 

tive cost, protection, and safety; advantages and disadvantages of cisterns and combination 

wells and cisterns. 

257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c. 
Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under- 

ground water, artesian conditions, and oil and gas-bearing formations; gives history of well 

drilling in Asia, Europe, and the United States; describes in detail the various methods and the 

machinery used; discusses loss of tools and geologic difficulties; contamination of well waters 

and methods of prevention; tests of capacity and measurement of depth; and costs of sinking 

wells. 

258. Underground water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson, 
Samuel Sanford, and H. C. Wolff. 1911. 125 pp., 2 pls. 15c. 
Contains the following papers (scope indicated by titles) of general interest: 

Drainage by wells, by M. L. Fuller. 

Freezing of wells and related phenomena, by M. L. Fuller. 

Pollution of underground waters in limestone, by G. C. Matson. 

Protection of shallow wells in sandy deposits, by M. L. Fuller. 

Magnetic wells, by M. L. Fuller. 

259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. 

Clapp, with a discussion of the chemical character of the waters, by R. B. 
Dole. 1912. 228 pp., 9 pls. 35c. 
Describes the topography, climate, and geology of the region, the water-bearing, formations, 

the source, mode of occurrence, and head of the waters, and municipal supplies; gives details by 

counties; discusses in supplement, under chemical character, method of analysis and expression 

of results, mineral constituents, effoct of the constituents on waters for domestic, industrial, or 

medicinal uses, methods of purification, chemical composition; many analyses and field assays. 

The matter in the supplement was also published in 1! Water-Supply Paper 254 (The underground 

waters of north-central Indiana).
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274. Some stream waters of the western United States, with chapters on sediment 

carried by the Rio Grande and the industrial application of water analyses, 
by Herman Stabler. 1911. 188 pp. 15c. 
Describes collection of samples, plan of analytical work, and methods of analyses; discusses 

soap-consuming power of waters, water-softening, boiler waters, and water for irrigation; gives 

results of analyses of waters of the Rio Grande and of Pecos, Gallinas, and Hondo rivers. 

280. Gaging stations maintained by the United States Geological Survey, 1888- 
1910, and Survey publications relating to water resources, compiled by 

B.D. Wood. 1912. 102 pp. 10c. 

314. Surface water supply of Seward Peninsula, Alaska, by F. F. Henshaw and G. L. 
Parker, with a sketch of the geography and geology by P. S. Smith, and a 

description of methods of placer mining by A. H. Brooks. 1913. 317 pp., 
17 pls. 45c. 
Contains results of work at gaging stations. 

315. The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8 
pls. 10c. 
Discusses ground, lake, and river waters as public supplies, development of waterworks sys- 

tems in the United States, water consumption, and typhoid fever; describes methods of filtra- 

tion and sterilization of water, and municipal water softening. 

318. Water resources of Hawaii, 1909-1911, by W. F. Martin and C. H. Pierce. 1913. 
552 pp., 15 pls. 50c. 
Describes the general features of the islands and gives results of measurements of streams and 

of observations of rainfall and evaporation; contains a gazetteer. 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 32 pls. 
20c. 
Although relating specifically to floods in the Ohio Valley, this report discusses also the causes 

of floods and the prevention of damage by floods. 

336. Water resources of Hawaii, 1912, by C. H. Pierce and G. K. Larrison. 392 pp. 
50c. 

337. The effects of ice on stream flow, by William Glenn Hoyt, 1913. 76 pp., 7 pls. 
15¢. 

342. Surface water supply of the Yukon-Tanana region, Alaska, by C. E. Ellsworth 
and R. W. Davenport. 1915. 343 pp., 13 pls. 

Presents results of 6 years observations of the water supply of the Yukon-Tanana region, dis- 

cusses climate and precipitation, and gives station records. 

*345. Contributions to the hydrology of the United States, 1914. N.C. Grover, chief 
hydraulic engineer. 

(¢) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall, 

W. E. Hall, and C. H. Pierce, pp. 53-65. 

(f) The discharge of Yukon River at Eagle, Alaska, by E. A. Porter and R. W. Davenport, 

pp. 67-77, pls. iv-v. 5c. 

Describes briefly the location and size of the Yukon basin, the climatic conditions in the basin, 

and methods of collecting hydrometric data; compares run-off with precipitation, and gives 
table showing the discharge of some of the large rivers in the United States as compared with 
the discharge of the Yukon and the Nile. 

364. Water analyses from the laboratory of the United States Geological Survey, tabu- 
lated by F. W. Clarke, chief chemist. 1914. 40 pp. bc. 
Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United 

States, including the geysers of Yellowstone National Park, hot springs in Montana, brines 

from Death Valley, water from the Gulf of Mexico, and mine waters from Tennessee, Michi- 

gan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and Arizona, and 

California. 

371. Equipment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp., 
37 pls. : 

Describes methods of installing automatic and other gages and of constructing gage wells, 

shelters and structures for making discharge measurements and artificial controls.
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373. Water resources of Hawaii, 1913, by G. K. Larrison. 1915. 190 pp. 
Contains re~ults of stream measurements. 

375. Contributions to the hydrology of the United States, 1915. N. C. Grover, chief 
hydraulic engineer. 

(c) Relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W. Daven- 
port, pp. 77-84. 

A paper presented at the conference of engineers of the Water Resources Branch in Decem- 

ber, 1914. 
(e) A method for correcting river discharge for changing stage, by B. E. Jones, pp. 117-130. 

A paper presented at the conference of engineers of the Water Resources Branch in Decem- 

ber, 1914. 
(f) Conditions requiring the use of automatic gages in obtaining stream-flow records, by C. H. 

Pierce, pp. 131-139. 

A paper presented at the eoniterence of engineers of the Water Resources Branch in Decem- 

ber, 1914. 

400. Contributions to the hydrology of the United States. 1916. N. C. Grover, 
chief hydraulic engineer. 

(a) The people’s interest in water-power resources, by G. O. Smith, pp. 1-8. 

ANNUAL REPORTS. 

¥Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell, 
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains: 
*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173, 

pl. xxi. Scope indicated by title. 

*Twelfth Annual Report of the United States Geological Survey, 1890-91,J. W. Powell, 
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls. $2. 
Contains: 

*Irrigation in India, by H. M. Wilson, pp. 368-561, pls. cvii to cxlvi. (See Water-Supply 

Paper 87.) 

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 
Powell, Director. 1892. (Pts. IT and III, 1893.) 3 parts. Pt. III, Irriga- 
tion, pp. xi, 486, 77 pls. $1.85. Contains: 
*American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. exi to xlv. Discusses 

the economical aspects of irrigation, alkaline drainage, silt and sedimentation; gives brief history 

of legislation; describes perennial canals in Idaho-California, Wyoming, and Arizona; discusses 

water storage at reservoirs of the California and other projects, subsurface sources of supply, pump- 

ing, and subirrigation. 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt.II, Accompanying 
papers, pp. xx, 597, 73 pls. $2.10. Contains: 

*Potable waters of the eastern United States, by W J McGee, pp. 1-47. Discusses cistern 

water, stream waters, and ground waters, including mineral springs and artesian wells. 

*Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pls. iii and iv. Dis- 

cusses the origin and flow of mineral springs, the source of mineralization, thermal springs, the 

chemical composition and analysis of spring waters, geographic distribution, and the utilization 

of mineral waters; gives a list of American mineral spring resorts; contains also some analyses. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 

D. Walcott, Director. 1898. (Parts II, III, and V, 1899.) 6 parts in 7 vols. 
and separate case for maps with Pt. V. *Pt. II, papers chiefly of a theoretical 
nature, pp. v, 958, 172 pls. $2.65. Contains: 

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-294, pls. 

vito xvii. Discusses the amount of water stored in sandstone, in soil, and in other rocks, the 

depth to which ground water penetrates; gravitational, thermal, and capillary movements of 

ground waters, and the configuration of the ground-water surface; gives the results of experi» 

mental investigations on the flow of air and water through arigid, porous medium, and through 

sands, sandstones, and silts; discusses results obtained by other investigators, and summarizes 

results of observations; discusses also rate of flow of water through sand and rock, the growth of 

rivers, rate of filtration through soil, interference of wells, etc. 

*Theoretical investigation of the motion of ground waters, ny C. 8. Slichter, pp. 295-384, pl. 

xvii. Scope indicated by title.
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Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles 

D. Walcott, Director. 1899. (Parts II, III, IV, V, and VII, 1900.) 7 parts 
in 8 vols. and separate case for maps with Pt. V. *Pt. IV, Hydrography, 

pp. vii, 660, 75 pls. $1.40. Contains: 
*Hydrography of Nicaragua, by A. P. Davis, pp. 563-637, pls. Ixiv to 1xxv. Describes the 

topographic features of the boundary, the lake basin, and Rio San Juan; gives a brief résumé 

of the boundary dispute; discusses rainfall, temperature, and relative humidity, evaporation, 

resources, and productions, the ship, railway, and canal projects; gives the history of the investi- 

gations by the Canal Commission, and results of measurements on the Rio Grande, on streams 
tributary to Lake Nicaragua, and on Rio San Juan and its tributaries. 

Twenty-second Annual Report of the United States Geological Survey, 1900-1901, 

Charles D. Walcott, Director. 1901. (Parts III and IV, 1902.) 4 parts. 
Pt. IV, Hydrography, 690 pp., 65 pls. $2.20. Contains: 
*Hydrography of the American Isthmus, by A. P. Davis, pp. 507-630, pls. xxxvii to 1. 

Describes the physiography, temperature, rainfall, and winds of Central America; discusses the 

hydrography of the Nicaragua Canal route and the Panama Canal route; gives estimated monthly 

discharges of many of the streams, rainfall, and evaporation tables at various points. 

PROFESSIONAL PAPERS. 

72. Denudation and erosion in the southern Appalachian region and the Monongahela 
basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 3bc. 

Describes the topography, geology, drainage, forests, climate and population, and transporta- 

tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop- 

ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details 

of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee River 

basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta- 

hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers. 

86. The transportation of débris by running water, by G. K. Gilbert, based on experi- 
ments made with the assistance of E. C. Murphy. 1904. 265 pp., 3 pls. 70c. 
The results of an investigation which was carried on in a specially equipped laboratory at 

Berkeley, Cal., and was undertaken for the purpose of learning ‘‘the laws which control the 

movement of bed load and especially to determine how the quantity of load is related to the 

stream slope and discharge and to the degree of comminution of the débris.” 

A highly technical report. 

BULLETINS. 

#32. Lists and analyses of the mineral springs of the United States (a preliminary 
study), by A. C. Peale. 1886. 235 pp. 

Defines mineral waters, lists the springs by States, and gives tables of analyses so far as 

available. 

264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 
Veatch. 1905. 106 pp. 10c. 

*298. Record of deep-well drilling for 1905, by M. I. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. 

Bulletins 264 and 298 discuss the importance of accurate well records to the driller, to owners 

of oil, gas, and water wells, and to the geologist; describes the general methods of work; gives 

tabulated records of wells by States, and detailed records selected as affording valuable strati- 

graphic information. 

*¥319. Summary of the controlling conditions of artesian flows, by Myron L. Fuller, 
1908. 10c. 
Describes underground reservoirs, the sources of underground waters, the confining agents, 

the primary and modifying factors of artesian circulation, the essential and modifying factors of 

artesian flow, and typical artesian systems. 

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911. 
31 pp. bc. : | : 

Discusses the expression of chemical analyses, the chemical character of water, and the proper- 

ties of natural waters; gives a classification of waters based on property values and reacting val- 

ues, and discusses the character of the waters of certain rivers as interpreted directly from the 

results of analyses; discusses also the relation of water properties to geologic formations, silica in 

river water, and the character of the water of the Mississippi and the Great Lakes and St. Law- 

rence River as indicated by chemical analyses.
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[A=Annual Reports; M=Monograph; B=Bulletin; P="Professional Paper; W=Water-Supply Paper 

G F=Geologic folio.] 

Alabama: Quality of waders... .. col... ivr cavleshnsinnsnvnsnnsinnsssannnas W 236 
Bure Walors. (ir ir ss rts br ree aa Se W 62-63, 107 

Underground waters. .........  nede iii li dit esas ene W 57, 102, 114, 149 
Alaska: Surface walters. ooo. . ii... ii vies ween W 196, 218, 228, 314, 342, 345 (f) 
Artesian waters: Essential conditions......................... A 5; B 319; W 67, 114 
BibHopraphies L. : coc disiiihiiii stasis dnd stn ttn du ninn cis W119, 120, 163, 280 

Chemical analyses:2 Methods and interpretation. . . W 151, 236, 259, 274, 364; B 479 
CONBEIVAION. iscsi ceils duet sven ding ton tiii andr dil in iC ensues onsrns W 234 
Cuba: Surface, underground, and quality of waters. ....................... W110 

Bengdation. .. otis) ails vB ic Be hc dren vv Sess vies an ts Pe 
Engineering methods. .................. W1, 3,8, 20, 41, 42, 13, 56, 64, 93, 94, 95, 

110, 143, 146, 150, 180, 187, 200, 257, 337, 345 (¢), 371, 375 t,o ond 7 
P0008. i a i cd ine thse ean a ada W 96, 147, 162, 334 
Georgia: Quality of waters... ii. ui casisalisir ainda es tonnes W 110, 236 

Surldee Waters. . . cule tia bn nidi diac iat AC W 62-63, 197; P 37, 72 
Underground waters. ... co... sis auiasiis tered os W 57, 102, 114, 149 

Hawaiian Islands: Surface waters.......... ov niiiiinnni ec danas W 77, 318, 336 

Underground Wolters. ...... co ui iis dh sited sd Nev sdun ene nnetvnss W 77 

Ico theasuremenis. .....v.. cc vu din iyi sn svn meses sms vas vi Sec nnn W 146, 187, 337 
Illinois: Pollution, quality of waters, ete................... W 236, 239; G F 67, 105 

SUriOCe Waters. .. .... cis isnnnsinasinstsnnves A 171i; 18 iv; W 239; G F 67, 105 
Underground waters............. A 171i; 18 iv; W 57, 114, 149, 164; G F 67, 105 

India: Irrigation. ......cocse sins msdnnssipesie vps dns vii suns A 121i; W 87 
Indiana: Quality of Waters... ........ccavvssinecrnsnndesinsnsrarssnss W 236, 254 

Surface Waters... c.civ one rsasne ster stnnssnvnerdnmens A 18iv; M XLI; W 147 
Underground waters................. W 21, 26, 57, 114, 149, 254; G F 67, 84, 105 

Irrigation, general... .c.... i0he ana A 121i, 13 iii; W 20, 22, 41, 42, 87, 93, 146 

Keptucky: Quality of Waders. ........ cu ces nsesnnsssaiesivranson innis W 233, 236 
Underground waters. ......c.co-variennsnina ..... W 57,102, 114, 149, 159, 233 

Tegal aspects: Surface waters... ..... cc. ions itudtinnernrnsisnnes W 103, 152, 238 
Underground Walers: .« .. cv cois divans dora sinhe situs on spnomeainss W 122 

Mineral springs: Analyses... ..... cis isseiie serene dessus ins A 141i; W 364; B 32 

Origin, Qistribution, ele. . . .. .. 00 ce. cand e bien sn casera tsar ennns sins A 141i 
1 RE Ne pH RI A SR RR RRR B 32; W114 

Mississippi: Quality of waters. .......... RSs ann shee snes a en See W 159 

Underground wabers. . . .. voi. teressosthannisrssennnssrnsvnssanss seins W159 
Motions of ground waters. ..............ccuin... A 19ii; B 319; W 67, 110, 140, 155 
New York: Quality of waders, ele. .....:ccdvis vr aradrinsivinssinsnnnen W 79, 144, 236 

Bariace Waters. .c. cov xiininns coins iran ents dr re Ss sea ne A W 80, 162 

Underground waters. ......c...civaesnrasssssnsns W 61, 102, 114, 149; G F 172 
Nicaragud: Surface Waters... oc. resi sins snnnnsnnrrrnsnssnsnsen A 20iv; 22iv 
  

1 Many of the reports contain brief subject bibliographies. See abstracts. 

2 Many analyses of river, spring, and well waters are scattered through publications, as noted in abstracts. 
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North Carolina: Surface waters.......... P 37,72; W 62-63; G F 16, 90, 124, 147, 151 
Underoround WOMBLE. . ov. cies io 8 s vatin ie dud smimemamsnin ns W 61, 110, 114, 149 

Ohio: Quality of walors. ....u..eiicicar sini ilog. -. A18iv;19iv; W 236, 259 

UY ACE WI coc. Sassen ids srs sins esr sa nsiae ios M XLI; W 91, 162, 334 
Underground waters. ......... Sedo. A 18iv; 19iv; M XLI; W 61, 114, 149, 259 

Panama: Surface Woalers.ou.. duces rises cnivaiansssnass wii an nvmeanisy A 22iv 
Pennsylvania: Quality of watery, ele. co. isaac rsa anes W 79, 336 

BUI WHOIS. cnn anian nn pr xian sa 3 oh ov si pais ele wie aid nn imma i er We ngs W 147, 162 
Underground Waters. . .... cc caidit civics buimransysssoansnss W 61, 110, 114, 149; 

G F 102, 121, 123, 144, 146, 160, 172, 174 
Pollution; By industrial wastes.............cocuveuen.n.nn W 179, 186, 189,.226, 235 

BY SOWA. Th. us seen pans rr h ssa 8 vires ssa R ee W 72, 79, 194 
LAWS JorDIAAIIG. coves ses stirmsc en vies cor onsnn sine ves sin niin Bue unis - W 103, 152 

INAICOR OF. suivss nn vs san sna amin i ns 5 sna AR PREY {a8 hp at + itd W 144, 160 
Profiles of Hlvers. ii. .. sur snnnannn anise ss i kes s ase Sag ess PE W 44, 115 
Porto Bico:. Surface waters and Irrigation... .... xsi sin svionian s saga sisgnin ans Ww 32 
BIVer profiles... .. coil isi enn ri anne ses snsn ssid as tay Tans dn hes a Eom W 44, 115 
Sanitation; quality of waters; pollution; sewage irrigation. ..................... Ww 3, 

22, 72, 79, 103, 110, 113, 114, 144, 145, 152, 160, 179, 
185, 186, 189, 194, 226, 229, 235, 236, 255, 258, 259, 315 

Sewage disposal and purification... ................... W 3, 22, 72,113, 185, 194, 229 
Tennessee: Surface Waters. .....uiveueusuennnsnann. W 62-63; P 37, 72; G F 16, 151 

Underground Woters.....ooeoceasnreiasrses W 61, 102, 114, 149, 164; G F 16, 151 
Underground waters: Legalaspects. ..........cceumenmcnnnnennnnnnnnnanss W122 

Mothods of WHZORION. «coves civinvavnssnss ssn sinning W 114, 255, 257 

LTE PR en IR CRRA W 110, 145, 160, 258 
Virginia: Quality of Wolers, le. ec. cave vr ss sin rev tinction ci rnatonsnnis singe W 236 

SUTIN WROIS, Jove Soi vriaife sss os rami sie =o wsinvis nis snitn Smuie nid P 37, 72; W 62-63 

Underground waters. .............. sss Salis vi re W 114, 149; B 264, 298 
Windioll papers... cus isan asc ass ssn ds boss s baton todavssnns W 1, 8, 20, 41, 42 
West Virginia: Underground waters. ...... W 61, 114, 145, 149; B 264, 298; G F 160
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