
TEXAS WATER DEVELOPMENT BOARD 

REPORT 3 

HYDROLOGIC STUDIES OF SMALL WATERSHEDS 

DEEP CREEK, COLO RADO RI VER BASIN 

TEXAS , 1 951 -61 

By 

W .  B .  Mil l s ,  H .  N .  McGill, and M. W .  Flugrath 

Prep ared by the U.S. Geol ogic al Survey 
in c ooperation with the 

Te xas Water Development Board 
and the 

U.S. Soil Conservation S ervice 

November 1965 
Re pr inted October 1969 



TEXAS WATER DEVEWPMENT BOARD 

Mills Cox, Chairman 
Robert B. Gibnore 
Milton T. Potts 

Marvin Shurbet, Vice Chairman 
Groner A. Pitts 
W. E. Tinsley 

Joe G. Moore, Jr., Executive Director 

Authorization for use or reproduction of any material 
contained in this publication, i.e., not obtained from other 
sources, is freely granted without the necessity of securing 
permission therefor. The Board would appreciate acknowledge
ment of the source of original material so utilized. 

Published and distributed 
by the 

Texas Water Development Board 
Post Office Box 12386 

Austin, Texas 78711 

ii 



FOREWORD 

On S eptember 1, 1965 the Texas Water Commission (formerly, before February 1962, the State Board of Water Engineers) experienced a far reaching realign
ment of functions and personnel, directed toward the increased emphasis needed 
for planning and developing Texas' water resources and for administering water
rights. 

Realigned and concentrated in the Texas Water Development Board were the 
investigative, planning, development, research, financing, and supporting func
tions, including the reports review and publication functions. The name Texas 
Water Commission was changed to Texas Water Rights Commission, and responsibil
ity for functions relating to water-rights administration was vested therein. 

For the reader's convenience, references in this report have been altered, 
where necessary, to reflect the current (post S eptember 1, 1965) assignment of 
responsibility for the function mentioned. In other words credit for a func
tion performed by the Texas Water Commission before the S eptember 1 ,  1 965 
realignment generally will be given in this report either to the Water Develop
ment Board or to the Water Rights Commission, depending on which agency now has 
responsibility for that function. 

Board 
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H Y D R 0 L 0 G I C S T U D I E S 0 F S M A L L W A T E R S H E D S 

D E E P C R E E K C O L O R A D O  R I V E R B A S  I N 

T E X A S , 1 9 5 1 - 6 1  

ABST R ACT 

A s tudy was made o f  t he inflow, cons ump t ion, and outflow for a group of 
s ix small floodwater -retard ing s tructures in two contiguous watersheds , 8 . 3  and 
43 . 9  s quare miles in area, near Brownwood for t he period 1 955-61 . During t his 
period annual rainfal l varied from 9.52 inc hes in 1956 to 3 1 . 58 inc hes in 1 958 
as compared to t he long-term average annual rainfall of 2 7 . 5 5  inc hes at Brown
wood, Texas . 

T he inflow to t he pool s  is compared with t he flow at two s tream-gaging 
s tations a s hort d is t ance below t he poo l s .  A s ummary o f  the rainfal l -runoff 
data for t he water years 1 955-61 for all pool s  is presented . A total of 1 6 8  
inc hes of rain fel l  on t he 8 . 3  square mile s tudy area and 1 7 9  inches fel l  o n  
t he 43 . 9  square mile s tudy area .  O f  t his rainfall 3 0 , 1 00 acre -feet entered t he 
pools,  o f  which 2 ,300 acre -feet was rainfall on t he pool surface, and 2 7 , 800 
acre - feet entered t he pool s  as runoff.  Outflow from t he pool s  was 2 2 , 700 acre 
feet .  Net gain in s torage during t he period was 250 acre - feet.  Total gross 
consumption of s torage in t he pool s  was 7 , 150 acre- feet.  

Eac h  fl oodwa ter-retarding s truc t ure e ffectively control led all  floodflows 
originating above it during the period o f  record . T he maximum floodflow 
occurred as a resu l t  o f  t he s torm o f  May 17 -18,  1955,  when 4 . 8  inc hes of rain 
fell in about 1 0  hours . 

A rain-gage dens ity s tudy indicated t ha t  5 rain gages ins tal led over the 
s tudy area would have provided data w ithin 7 percent of t he we ighted mean rain
fal l provided by the exis t ing 15 rain gage s .  As few as 2 rain gages would have 
prov ided data wit hin 11 percent of that provided by t he 1 5  rain gages . 





H Y D R 0 L 0 G I C S T U D I E S 0 F SMA L L W A T E R S H E D S 

D E E P C REEK, C 0 L 0 R A D 0 R I V E R B A S I N 

TEXAS, 1 9 5 1 - 6 1 

INTRODUCTION 

History of the Statewide Small Watershed Project 

The Flood Control Act of 193&Y as amended� and supplemented,� authorized 
the U.S. 1jDepartment of Agriculture to construct floodwater-retarding structures. 
This act3 provided that 11 , • •  Federal investigations of watersheds and measures 
for run-off and water-flow retardation and soil-erosion prevention on water
sheds shall be under the jurisdiction of and shall be prosecuted by the Depart
ment of Agriculture • • • •  " Department of Agriculture survey reports were sub
mitted to Congress under the authority of this act and in 1944, 11 nationwide 
pilot watersheds were authorized. Subsequent legislation, Public Law 566, has 
further expanded the scope of this program. 

As a result of the Flood Control Act of 1936 and subsequent legislation, 
the Soil Conservation Service of the U. S. Department of Agriculture is investi
gating a large part of Texas. Each area investigated is subdivided into small 
watersheds usually consisting of one creek large enough to cause damaging 
floods, and its tributaries. This creek is then investigated as to the proper 
methods to use in accordance with the legislation. Many of the watersheds 
investigated require the building of floodwater-retarding structures, The func
tion of a floodwater-retarding structure is to help control floodflows from a 
small part of a watershed (Figure 1). 

As of September 30, 1963, approximately 763 floodwater-retarding struc
tures had been built in Texas. These partly control flow from an area of about 
3, 170 square miles. According to reports of the U.S. Study Commission-Texas 
(1962) and the U.S. Soil Conservation Service (1963) a total of 3, 438 struc
tures have been found physically and economically feasible for installation in 
Texas. Thus, only about 22 percent of feasible structures had been built at 
the end of the water year 1963. 

� 49 Stat, 1570 (1936), 33 U.S.C. § 70la (1959). 
�58 Stat. 889 (1944), 33 U.S.C. § 70la-l (1959). 
�Watershed Protection and Flood Prevention Act, 68 Stat. 666 (1954), 16 

U. S.C. §§ 1001-03 (1959), as amended, 75 Stat. 408 (1961), 16 U .S.C. § 1002 
(Supp. III, 1963). 

�58 Stat. 889 (1944), 33 U.S.C. § 70la-l (1959). 

- 3 -



Emergency Spillway Level 

::-__-_-_-�-=-----=---_-_---:__-_-Principal spillway--

Sediment Pool 

Figure I 
Section of Typical Floodwater-Retarding Structure With Outlet Works 

U.S. Geolooicol Survey in cooperation with the Texas Water Development Boord and the U.S. Soli Conservation Service 



This watershed-deve lopment program will have varying but important effects 
on the natural surface and ground -water resources of river basins, especially 
where a large number of the floodwa ter-retarding struc tures are built. There
fore, a need has developed for basic hydrologic data of small watersheds that 
may be used to compare the hydrology under natural conditions with the hydrol
ogy under developed conditions (after the floodwater-re tard ing structures have 
been buil t ) . Specifically it is essential that hydrologic studies determine 
the extent to which floodwater-retard ing structures affect the yield and mode 
of occurrence of natural water suppl ies. 

Hydrologic investigations of small watersheds were started in Texas in 
1951 and are now being made on 11 areas in the S tate to provide needed data and 
analyses (Figure 2 ) .  The U . S .  Soil Conservation Service, Texas Water Develop
ment Board, San Antonio River Authority, city of Dallas, and the Tarrant County 
Water Control and Improvement District No . 1 are cooperating with the U . S .  Geo
logical Survey in these investigations. The 11 study areas were chosen on a 
statewide basis to sample wa tersheds having d ifferent conditions of rainfa l l ,  
topography, geology, and soils. Hydrologic data will b e  available for "before 
and after" analyses of streamflow and rainfall records on four of the study 
areas (North, Little Elm, Pin Oak, and Mukewater Creeks). A summary of the 
development of floodwater-retarding structures on each study area as of Septem
ber 30, 1961 is shown in Table 1. 

The broad purpose of the statewide investigations is to col lect sufficient 
data to make as many hydrologic interpretat ions as possible . 

Specific objectives to which these studies are d irected are: 

1. To obtain the basic hydrologic data on small watersheds needed to sat
isfy the broad purpose. 

2 .  To obtain basic data which will a id in de termining the ne t effect of 
floodwater-retarding structures on the regimen of streamflow at downstream 
points. 

3. To determine the effect of the impoundments on the under lying ground 
water reservoir . 

4 .  To determine the effec t of the struc tures on the sediment yield o f  the 
basin and to determine. the trap e ffic iency of the s tructures. 

5. To develop computa tion techniques that will give more accurate esti
mates of runoff resul ting from a given amount of rainfall on small watersheds.  

6 .  To develop relationships between maximum rates of runoff and rainfall 
in small watersheds that will enable more accurate design of sma l l  storm
drainage structures. 

7 .  To check the applicability of f lood -routing procedures and techniques 
for sma ll watersheds. 

8 .  To de termine the minimum instrumentation necessary for making rel iable 
estimates of total storm inflow to the structures. 

- 5 -



EXPLANATION 

;�:1:1: Colo rado River Basin 

* Deep Creek study area 

• Other study areas 

Figure 2 
Map of Texas Showing the Location of 

and Other Sma I I  Watershed 

0 50 100 Miles 

Deep Creek Study Area 

Study Areas 

U S Geological Survey in cooperation with the Texas Water Development Boor d 

and the U.S. Soil Con servation Service 
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Table 1 . - -Sma ll waters hed s tudy areas as of September 3 0 ,  1 961 

Drainage area Date hydrologic Floodwa ter-retard - Period the 
ab ove s tream- data c ollec tion ing s truc tures s truc tures 

Waters hed gaging s ta tion began ab ove s tream- were built 
(sq mi) gaging s tation 

Trinity River Basin: 

North Creek near Jacksboro 21 . 6  Aug . 1 95 6  None -

Elm Fork Trinity River near Muenster 46 . 0  July 1 95 6  1 1  1 95 4- 5 7  

Little Elm Creek near Aubrey 7 5 . 5  :June 1 95 6  None -

Honey Creek near McKinney 3 9 . 0  July 1 951 12  1 951 -57 

Pin Oak Creek near Hubbard 1 7 . 6  �ep t. l 95 6  None -

Bra zos River Bas in: 

Green Creek near Alexander 45 . 5  Oc t. 1 95 4  8 1 95 4-56 

Cow Bayou near Mooreville 7 9. 6  Sept. l954 9 1 95 5 -58 

C olorad o River Basin: 

Deep Creek near Mercury 43 . 9  June 1 951 5 1 95 1-53 

Mukewater Creek near Trickham 7 0. 0  Aug . 1 951 5 1 961 

San Antonio River Bas in: 

Calaveras Creek near Elmend orf 7 7 . 2  Aug. 1 95 4  9 1 95 4-58 

Esc ondido Creek at Kenedy 72 . 4  July 1 95 4  1 0  1 95 4-58 

Note . - -Dry Prong Deep Creek near Mercury and Dry Esc ondido Creek near Kenedy are not inc luded in the 
ab ove table . 



9. To determine the quality of the water as to its suitabi lity f or possi
b le uses and its fl occulating c haracteristics as they affect the sed iment- trap 
efficiency of the pools , 

The degree of attainment of each of the above enumerated obj ec tives is 
d iscussed in the last  section of this report entitled "Evaluations and Rec om
mendations C oncerning the S ta tewide Small Waters hed S tudies . "  

To  prov ide adequate hydrologic sampl ing, it is es sential that periodic 
evaluation rep or ts on the hydrology of each s tudy area be prepared to insure 
that the bas ic hydrologic data-c ollec tion p r ogram is suffic ient to meet the 
purposes of the s tatewide investigation. The Deep Creek report is one of these 
periodic evaluations . 

Pur pose and Sc ope of This Report 

T he primary purpose of this report is to present data on and analyses of 
the hydr ol ogic c harac ter istics of the Deep Creek s tudy area.  A second purpose 
is to review the exis ting data-c ollec ti on and processing program. 

This report, in keeping with these purposes :  

1 .  Presents a c ompilation of data thr ough September 1 96 1 ,  grouped in suc h 
a manner as to define factors included in the hydrologic cyc le .  

2 .  Examines the data being c ol lected ins ofar as quantity and quality are 
c oncerned, 

3 .  Rec ommends the type and amount of data to be c ollected on the small 
waters heds not yet ins trumented . 

The data are presented on the basis of the ''water year , "  which ends on 
September 3 0  and is des ignated by the calendar year in whic h it  end s .  Thus , 
the year that ended September 3 0 ,  1 95 9, is called " the 1 95 9  water year . "  A 
g los sary of s ymb ols and terms is presented s tarting on page 53 . 

This is the third in a series of rep or ts on hydrol ogy of smal l-waters hed 
projec ts ,  the first and second be ing "Honey Creek Basin, Texas, 1 953 - 5 9, "  and 
"Elm F ork Trinity River Bas in, Texas,  1 956-60, " respec tively, b oth by Gilbert 
and others (1 962 ) .  Since the general purposes are the same, p arts of this 
report are patterned after the Honey Creek report. 

Period of S tudy 

Col lec tion of data for this report began June 26, 1 95 1 ,  at the Dry Prong 
Deep Creek near Mercury s tream-gaging s tati on.  The s tructures were be ing c on
s tructed during the period 1 95 1 -53 ; however,  no gages were ins talled at sites 
1 ,  2 ,  4, and 5 prior to September 2 1 ,  1 95 4. Data were c ollec ted at a ll s i tes 
during the water years 1 955-61 and the report deals primarily with this period .  
All surface-water data c ol lec ted are summarized in Tables 1 4  and l5 a t  the end 
of this report. 
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DESCRIPTION OF STUDY ARE A  

Location and General Features 

Deep Creek wa tershed has a drainage area of 71 . 6  s quare mile s ,  of which 
52 . 2  s quare miles is in the Deep Creek s tudy area and ups tream from t wo subarea 
s tream-gaging s tations , Deep Creek and Dry Prong Deep Creek near Mercury . The 
basin is el ongated with a length- width ratio of ab out 4 : 1 ,  the length being 
ab out 16 mil es . 

Deep Creek rises about 2 mil e s  eas t of Rochelle,  in McCull och C ounty, and 
fl ows in a n ortheas terly d irect ion for ab out 1 6  mil e s ,  where i t  emp ties into  
the C ol orad o River (Figure 3 ) .  The principal tributary is  Dry Prong Deep Creek. 

The t opography varies from gentle s l opes in the valley t o  a s teep escarp� 
ment with maximum s l opes of 50 percent al ong the wes t ,  s outh, and s outheast 
sides of the watershed . Local re l ief ranges from 50 feet on the eas t d iv ide to  
150 feet on the wes t  d iv ide. Elevat ions above mean sea  level range from ab out 
1, 280 fee t  at the mouth to ab out 1 , 750 feet in the headwater area.  

L ong-term mean annual rainfall is 2 7 . 55 inches a t  Br ownwood , ab out 25 
miles n orth of the s tudy area. Rainfall is norma lly greates t during the spring 
and fal l .  Approximately 70 percent of t he annual rainfa l l  generally occurs 
from Apr il to Oc tober. 

Ge ologic Fea tures 

By H. N. McGill 

Pennsylvanian rocks and their s oil derivatives crop out in approxima tely 
80 percent of the watershed. The rocks are almost e qually d iv ided between for
mations of the Stra wn and C any on Groups .  At and near the watershed d ivide in 
the s outhern and eas tern parts of the watershed, the Middle Pennsylvanian 
S trawn Group and Upper Pennsylvanian C anyon Group are overlain by outl iers of 
the Lower Cretaceous Trinity Group .  

The S trawn Group underlies the northern and central parts of the wa tershed . 
It is c omposed mos tly of al ternating beds of shale and l imes tone c onformable in 
d ip t o  the beds of the overlying Canyon Group . Mos t of the s ix fl ood water
retarding s truc tures are l ocated on outcrops of the relatively impermeable beds 
of the S trawn Gr oup . 

Thick l imes tone beds separated by shale and s ome s andstone beds make up 
the Cany on Gr oup . The Group crops out in the s outh-central and wes tern parts 
of the watershed . Exposures of the Pa l o  Pinto Limestone and Graford Formation 
of the Canyon Group show a gentle dip to the northwe s t .  Above the c ontact with 
the underlying Strawn Group, the l imes tone beds form a s teep escarpment . 

The Trinity Gr oup is c omposed of s and, friable s andstone, and chalky l ime
s t one . The beds are nearly horiz ontal . The sandstone is eas ily eroded and 
moderately permeable but n one of the fl ood water-retarding s tructures are on 
these rocks . 
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LOCATION 
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Thu s ,  the rocks on which the floodwater-re tarding s tructures rest are 
relatively impermea ble and very l i ttle seepage into o r  ou t of the poo l s  is to 
be expected . 

Farm Ponds 

Farm ponds have been built throughout the s tudy area . They are of various 
s izes and will have a unique effect upon the rainfall -runoff relationship of 
Deep Creek wa tershed because no o ther wa tershed will have the s ame number and 
s ize . 

The u.s. Soil Conservation Se rvice (written communication, 1962 ) provided 
a l is t  of farm ponds in the Deep Creek watershed together with information as 
to the ir location, s ize, capacity, and area . These are small ponds built for 
s tock water by the farmer, usually with technical as s is tance from the Soil Con
servation Servic e .  Table 2 contains the pertinent data concerning these pond s .  
Figure 4 shows the approximate location of the farm ponds in the Deep Creek 
s tudy area. Al l data concerning the farm ponds was furnished by the Soil Con
s ervation Service .  These ponds undou btedly affect the rainfal l-runoff relation 
to some extent; ho wever, because mos t  of them were buil t prior to the s tart of 
the floo�-retarding program, their effects pro bably are no t s ignificant for the 
purposes of this s tudy . 

Soil and Water Conservation Treatment Measures 

For many years the U . S .  Soil Conservation Service has had a land-treatment 
and flood-retarding treatment program. However, in 1 946 a program to acceler
ate the appl icat ion of land - treatment measures was initiated by the Soil Conser
vat ion Service .  Technical a s s is tance from the Soil Conservation Service was 
made available to the farmer for several years to ge t application of needed 
land- treatment measures in balance with the s tructural phase of the program. 

Land Treatment 

By H. N. McGill 

Progres s  in the appl ication of land - treatment measures has been recorded 
at the end of each year . Separate records have been kept by the Soil Conser
vation Service for the drainage areas of s tructures 3 and 8 and for the entire 
Deep Creek watershed. The following table is an estimate, by land - treatment 
prac tice, of the total need, the amount appl ied as of December 1 96 1 ,  and the 
remaining need of the Dee p Creek wa tershed . 
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Table 2 . - - Farm ponds in the Deep Creek s tudy area ] 

Pond data 
Numb er Drainage area Surfac e Capacity Perc ent of 

L ocation of abov e  p onds area (ac r e- drainage area 
p onds (acres )  (ac r es )  f eet) abov e  s it e  

Above s i t e  1 22 1 , 6 50 1 4  53 28 
2 7 1 90 6 2 0  38 
3 7 380 5 2 7  17  
4 7 3 1 0  3 1 4  40 
5 2 0  980 2 5  95 2 9  

Total abov e  s it es 1 - 5  6 3  3 , 500 53 209 2 7  

Within uncontrolled area 
abov e  Deep Creek 
s tr eam-gaging s ta tion 8 5  3 ,560 56 2 55 23 

Total abov e  D eep Creek 
stream-gaging s tation 1 48 7 ,060 109  464 2 5  

Abov e s i t e  8 1 7  820 1 4  6 9  3 0  

Within uncontrolled area 
ab ov e  Dry Prong Deep Cr eek 
s tream-gaging s tation 2 0  2 90 3 2 0  11  

Total abov e  Dry Prong 
D eep Creek stream-gaging 
s tation 3 7  1, 1 1 0  1 7  8 9  2 1  

�Data in t his table furnis hed b y  U . S .  S oi l  C ons ervat i on S ervice. 
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}J Appl ied as of Remaining 
Land treatment Unit Total need Dec .  3 1 ,  1961 need 

Contour farming Acres 7, 872 4 , 138 3 , 734 
Cover cropping Acres 3' 934 405 3 , 52 9  
Rotation hay and pasture Acres 2 , 52 0  1 , 67 9  841 
Crop residue utilization Acres 9,909 2,693 7 , 216 
Brush control Acres 1 5 , 264 6, 981 8 , 2 83 

Deferred grazing Acres 2 3 , 199 1 0 , 669 1 2 , 53 0  
Proper use Acres 34, 2 66 14, 750 19, 516 
Range seeding Acres 586 474 1 1 2  
Wildl ife area improvement Acres 309 63 246 
Diversion construction Miles 1 7  13 4 

Lmproved water application Acres 500 109 3 91 
Irrigation water management Acres 500 1 7 9  3 2 1  
Land level ing Acres 500 90 410  
Laterals Miles 5 4 1 
Pond construction Number 120  98 22  

Terracing Miles 286 132 154 
Waterway development Acres 77 26 51 

] Total need at t ime work plan was developed . 

It is expected that additional land- treatment practices will be applied in 
the future, but that no more than 8 0  percent of the needed practices wil l be 
attained. 

Floodwater-Retarding Structures 

S ix floodwater-retard ing structures have been completed in the study area. 
Five l ie in the subarea above the stream-gaging station, Deep Creek near Mer
cury; they have a combined floodwater-retarding capac ity of 5 , 140 acre -feet and 
control 1 9 . 9  square miles, or approximately 45 percent of the 43. 9 square mile 
drainage area above the stream-gaging station. The remaining struc ture (site 
8) is in the subarea above the stream-gaging station, Dry Prong Deep Creek near 
Mercury. It has a floodwater-retarding capacity of 1 , 2 00 acre-feet and controls 
4 . 3 2  square miles, or 52 percent of the 8 . 3 1  square mile drainage area above 
the stream-gaging station. Dry Prong Deep Creek enters Deep Creek approximately 1� miles downstream from the stream-gaging station. Figure 3 shows the loca
tion of floodwater-re tard ing structures in the study area. 

Also included in the flood -control program are 3 . 1  miles of floodwa ter 
d iversions and 5 . 2  miles of f loodway. The floodwater d iversions are located 
above sites 3 ,  4, 5, and 8 ,  and d ivert, into the pools, runoff which would nor
mally bypass them, thereby increasing the natural drainage of the pools . The 
floodway is designed to restrict floodflows to relatively narrow limits. I t  is 
located on Dry Prong Deep Creek below site 8. The floodwater d iversions and 
the floodway were built prior to the beginning of the data-collection program. 

Table 3 contains a summary of the physical data for each of the six 
f loodwater -retarding structures in the study are a .  
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Table 3.--Ploodwater•retarding •tructurc data, Deep Creek study area 

-rgency Principal Controlled 
Site 

Drainage 
Date. daa Date. station Datuaa of gage, apillvay spillway 8" opening 

are• feet above •ean vage Gage 1 Gage height number (aq mi) completed eotabllehed tea level Width height Content.!/ height Content.?/ of invert Content 
(ft) (ft) (ac-ft) (ft) (ac- ft) (ft) (ac- ft) 

I 9.19 Aug. 6, 1952 Sept. 21' 1954 1,540 200 36.0 2,887 18.50 242 7.0 8 

2 .79 Nov. 13, 1953 do 1,530 50 22.0 260 l l.OO 25 3.5 1.0 

3 3.42 do Oct. 1, 195� 1,500.00 250 22.0 925 13.00 149 5.5 14.7 

4 1.22 Nov. 12, 1953 Sept. 21, 1954 1,490 100 29.0 377 14.00 32 4.5 .5 

5 5.27 Aug. 1953 Sept. 21' 195JJi 1,441.56 300 25.7 1,321 10.00 1 63 0 0 

6 4.32 Dec. 13, 1951 Feb. 1, 1952� 1,377.13 200 24. 0 1,410 9.00 215 -1.0 16.0 

Total 24.21 - - - - - 7,180 - 826 - 40.2 

1J Total capacity . 
.?/Sediment-pool capacity; the capacity up to the principal spillway. 

DHention-poo1 capacity is the capacity between principal spillway and emergency spi llway . 
�Continuous water-stage recorder. Sites 3 and 8 Installed when stations were established; site 5 installed Nov. 3, 1960. 

Range of Range of crest 
P lpe through 
dam (inches) 

staff gages stage gages 

22 13.7-40.7 17.0-40.7 

12 3.4-27.2 10.2-27.2 

1 7  4.3-26.3 None 

12 l3. 6-33.9 10.2-33.9 

1 7  6.8-30.5 6.9-29.0 

21 2.0-29.0 None 
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DATA-COLLECTION PROGRAM 

Equipment 

Data for this report consist of rainfall records at 17 points; continuous 
pool-stage records at 3 floodwater-retarding pools, and weekly pool-stage read
ings for the other 3 floodwater-retarding pools; continuous records of stream
flow on Deep Creek and Dry Prong Deep Creek below all floodwater-retarding 
pools; wind-movement and water-temperature records at 2 floodwater-retarding 
pools; and air temperature, humidity, and climatological data records near site 
5 �igure 3). A quality-of-water data-collection program was begun in October 

1961. 

Fifteen rain gages were installed in September 1953, and were located in 
accordance with U.S. Weather Bureau procedures to provide the best geometric 
coverage of the study area (Figure 3). Four of the 15 are US� 8-inch record
ing rain gages and 11 are USWB 8-inch nonrecording rain gages. An 8-inch 
�ipping-bucket recording rain gage (17-R) was installed at site 8 on August 19, 
1958, and one (16-R) at site 3 on September 15, 1959. Gages were serviced and 
rainfall measured weekly by employees of the U.S. Soil Conservation Service. 
Table 12 (p. 56) is a summary of rainfall for the Deep Creek study area for the 
period October 1953 to September 1961. Prior to October 1953, rainfall records 
at Placid (Figure 3) were used. 

The continuous pool-recording gages for sites 3, 51 and 8 are adjusted so 
that gage heights can be determined from the charts to the nearest 0. 01 foot. 
Time can be determined from the charts to the nearest 5 minutes. The stream
flow recorders have the same gage-height scale as the pool recorders; however, 
time can be determined only to the nearest 10 minutes. 

A recording hygrothermograph (Figure 5) was installed near site 5 on May 
12, 1960, along with a Young screened evaporation pan (data from the evapora
tion pan are not included in this report). Recording thermographs and anemo
meters were installed on the pool at sites 3 and 5 (Figure 6) in January 1960. 

Since there are two continuous stream-gaging stations, use of the equip
ment for the drainage areas of each will be described separately. 

Dry Prong Deep Creek Drainage Area Equipment 

Rainfall Data 

Records from one recording and three nonrecording rain gages were used to 
define the rainfall over the area. 

� U.S. Weather Bureau. 
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Climatological 

Evaporation 

Figure 5 
Instruments, Including 

Pan, Rain Gage, and 
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Hygrothermograph 



A. Thermograph and in struments for recording w i n d  speed 

B. Anemometer and instrum e n t  she l t e r  mounted on raft 

Figure 6 
Raft With Climatological Instruments 
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Runoff and Pool Contents 

A continuous water-s tage recorder is operated on the pool at s ite 8 .  Data 
recorded are used to compute contents , surface area, inflow, and outflow. 
Records began February 1 ,  1 952 . 

A con t inuous water-stage recorder a t  the Dry Prong Deep Creek near Mercury 
s tream-gaging s tation records the outflow from s ite 8 plus the runoff from the 
uncontrol l ed area between s ite 8 and the gaging s tation. S treamflow records 
began June 2 6 ,  1 951. 

Deep Creek Drainage Area Equipment 

Rainfall Data 

Records from 4 recording and 1 1  nonrecording rain gages were used to deter
mine the ra infa ll on the s tudy area .  Locations are shown on Figure 3 .  

Runoff and Pool Contents 

A continuous water-s tage recorder is operated at s ite 3 .  Records are used 
to compute contents,  surface area, inflow, and outflow. Records began December 
1 ,  1953 . Weekly readings of s taff gages and maximum s tage gages by U . S .  Soil 
Conservation Se rvice personnel a t  each o f  the remaining four floodwater
retarding pools provide data from which surface area, content s ,  and outflow can 
be determined . Records began at these sites September 2 1, 1 954. A continuous 
water -s tage recorder was ins t a l led at site 5 on November 3 ,  1 96 0. 

A continuous water-stage recorder a t  the s tream-gaging s tation, Deep Creek 
near Mercury, affords a record of integrated runo ff from the five floodwater
retarding s tructures and the uncontrolled area downs tream from the structure s .  
Records a t  this gage began November 2 5, 1 953 . 

Qua l ity of Water in Pools  

By M. W. Flugrath 

Al though water in the exis ting pool s  is used for l ives tock, the su itabil ity 
o f  that water g ives an idea o f  wha t  kind o f  water is ava ilable for future con
s ideration. 

The chemical qual ity of the water determines its suitabil ity for pos s ible 
uses and its flocculating characteris t ic s  as they affect the sediment trap 
effic iency of pool s .  Low sod ium c oncentration in proportion to c alcium concen
tration aid s flocculation of c l ay particles.  Floccula tion results in the for
mation of l arger particles wh ich fal l  to the bottom of the reservoir. Thus , a 
reservoir is a more effective sediment trap if the wa ter is low in sod ium. A 
program for the collection and chemical analys is o f  samples of the surface 
water of the Deep Creek s tudy area was begun in October 196 1. 
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Water samples were col lec ted for chemical analysis a t  each o f  six  s ites 
during October 1 96 1 .  Site 3 was re -sampled in November and December 1 96 1 .  
Resul ts o f  the analyses are given in Table 4. They ind icate the general chem
ical charac ter o f  surface-water runoff from the s tudy area. 

T he highes t conce �tration o f  d is solved sol ids found in the nine samples 
collected was 208 ppm (parts per mill ion) , which is less than half the maximum 
l imit o f  500 ppm shown in the U. S .  Public Health Service Drinking Water S tan
dards ( 1 962,  p .  7 ) .  Chloride concentrations ranged from 5.0 to 42 ppm, and sul 
fate from 6 . 8  to 3 5  ppm, compared with 2 50 ppm shown for each o f  these cons tit
uents by the Drinking Water S tandards.  Nitrate concentrations ranged from 0 . 0  
to 3 .0 ppm, and fluoride from 0.3 to 0 . 5  ppm, well below the l imits shown by 
the Pub l ic Heal th Service .  

Hardness (princ ipally caused by calc ium and ma gnes ium) i s  commonly recog
nized by the increased quantity of soap required to produce lather . Hardness 
contributes to the for mation o f  scale in boilers and p ipes .  The calcium bicar
bonate type wa ter of the Deep Creek s tudy area is classified as moderately hard 
to hard . 

A low sod ium concentration and a low d issolved -sol ids concentration are 
factors cons idered o f  prime importance in irrigation water. The concentrations 
in all samples collected were low enough to classify the water as excellent for 
irrigation (U . S .  Salinity Laboratory S taff, 1 954, p .  1 - 160) . 

The water in the Deep Creek s tudy area is o f  good qual i ty .  It is used 
principally for l ivestock, but is chemically suitable for domes tic and publ ic 
water supply, and for irrigation. 

Sed imentation in Pool s  

By H. N .  McGill 

Sed imentation rate is one of the factors that mus t be es timated using 
exis ting des ign criteria. These des ign criteria in turn are assembled from 
field data o f  geologically, topographically, and hydrologically s imilar water
sheds . It  is important to the Soil Conservation Service that the des ign cri
teria for sed i mentation rates be verified as o ften as feas ible.  There fore, 
the Soil Conservation Service has set a schedule to conduc t a sedimentation 
survey at sites 3 and 5 every 5 years and after major s torms . The first sedi
mentation survey a t  s ite 5 was made in 1 96 1 .  Because this s ite had not had a 
continuous water-s tage gage from the be ginning o f  record (1953 ) ,  no original 
sediment- s torage-capac ity (Figure 1 )  survey was run. The original sediment 
capac ity was ,  therefore, computed by recons tructing a topographic map based 
upon the thicknes s  of the sediment on various ranges as of 1 96 1 .  

The 1 96 1  survey showed that s ite 5 originally had 238 acre -feet o f  sed i 
ment s torage and that 3 0 . 5  acre-feet o f  sed iment had been depos ited during the 
8 years a fter s torage began. This 3 0 . 5  acre - feet in 8 years is equivalent to 
an annual sed i mentation ra te o f  0.76 acre - foot per square mile o f  drainage area. 
If the 238 acre - feet of sediment s torage space was entirely filled at  the end 
o f  50 years (the design l i fe o f  the sediment- s torage capac ity ) ,  it must gain 
sed iment at an average annual rate o f  0 . 93 acre-foot per square mil e .  The 
actual sed imentation rate, there fore, is 0.17 acre-foot per year less than the 
des igned rate .  
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Tahle !1. --Chemical analyses of pools in the Deep Crel'k etu<ly area 

Anal..vtleal r•sult� in parts per rollion exc·epL as ln•HcateJ 

Diooolved aolido Hard- Specific 
Ma·- Po- (calculated) •• eaco. Per- So-

conduct-C. I- So- Bicar- Sui- Chlo- Fluo- Ni- dium Cont..nts Silic:.o. eium ne-
dium 

taa- cent a nee pH Date of collection ( ac-ft) (S!O,) eium aium 
bonate fate ride ride trate Parh Tone C. I- Non-

adoorp-
(micro. 110- tion (C.) (M•) (Na) (K) (HCO,) (SO,) (Cl) (F) (NO,) per per cium. 

carbon- dium mhoa at 
mil- acre- m&l'ne- ratJo 25' C) 
lion foot aium 

ate 
----

SITE NO. J 

D·t. 4, 19�1---------- 12 7. 3 

SITE NO. 2 

Oct. 4, 19(•1----------1 12 I 3.7 I 34 I 3.6 I 6.0 I 3.8 I 102 I 16 I 12 I 0.5 I 0.8 I n142El.Y I 100 I 16 I 1.1 I 0.3 I 23.� I '(.? 

SITE NO. 3 

o.,t. 4, 191) 1---------- 78 6.2 39 6.7 16 107 .L5 42 0.4 .l.� 181 0.25 125 37 24 1.{ J31 {.� 
O•·t.. 10--------------- 97 5.3 36 6.0 15 100 J.4 35 .4 .8 16? .22 1111 33 22 .6 iQI• 6.7 
Nc>V. 8---------------- 88 I•.J 36 6.7 16 10'( 16 37 .4 .0 171 .23 122 J5 22 .() l23 7.0 DP�. 0---------------- 84 3.3 111 6.9 16 114 L7 38 .4 .B 179 .211 131 Jl 21 .(, J, �5 7.0 

SITE NO. 4 
Oot. 4, l9bl---------- 15 7.3 

SITE NO. 5 
Od. 11, 1961---------- L4 '( .4 

SITE NO. 8 
Oct. 13, 1961---------1 u4 1 6.6 1 2? 1 1.9 1 '•.3 1 5.J. 1 ·rJ. 1 6.a 1 5.0 1 0.3 1 3.0 1 90 1 0.12 1 63 1 4 1 1? 1 0.2 1 153 1 6.� 

a Residue on evaporntion at lBo•c. 



One reason for the slower rate o f  sedimentation for s ite 5 could be the 
d ivers ion s tructure ups tream from the site.  The diversion s truc ture d iverts 
floodwater and some sediment into the sed iment pool o f  s ite 5. It had a capac
ity of about 15  acre - feet when constructed . Based upon the 1 961 survey, the 
s torage capacity had been depleted by 26 percent. As the capacity �ecreases, 
more sed iment will be d iverted to , and be deposited in, the sed iment pool o f  
s ite 5 .  A s  a result, it  is antic ipated that the average annual rate o f  deposi
tion wil l approach the des i gn figure of 0 . 93 acre- foot per square mile per year. 

Two sed iment surveys were made at s ite 3 ;  one in 1 953 before the firs t 
s torage began, and one in 1 960.  The original survey showed 149 acre - feet o f  
sediment-s torage capacity available.  The 1 960 survey showed that 24 . 1  acre
feet o f  sed iment had been deposited during the 7 years after s torage began. 
This is equivalent to an annual sed imentation rate o f  1 . 04 acre-feet per square 
mil e .  The des ign average annual sed imentation ra�e (us ing 1 49 acre - feet in 5 0  
years) was 0 . 84 acre-foot per square mile . The actual annual sed imentation 
rate, therefore, is 0 . 2 0  acre-foot per square mile greater than the desi gn ra te . 
With additional land treabnent, the present annual sedimentation rate should be 
reduced . 

Sedimentation in the two pools is proceeding close to antic ipated rate s .  
Sedimenta tion rate i s  lagging des ign rate a t  s ite 5, but i s  ahead at s ite 3 .  
However, at both s ites sedimentation rates are expected to approach the des ign 
rates in later years.  

WATER-BUDGET ANALYSES 

In a water-budget analys is, gains are equated to los ses and to changes in 
s torage within the s tudy area. 

Two budgets are mad e ;  one accounting for the inflow, outflow, consump t ion, 
and changes in s torage at each of the s ix poo l s ,  and the other accounting for 
the inflow, outflow, and consumption at each o f  the eight subareas . 

Water gains cons is t o f  all rainfall on the area (there is l ittle or no 
spring flow ) ,  and a complete water budget accounts for its subsequent d ispos i
tion. The Deep Creek s tudy area is controlled inadequately and ins trumented 
insufficiently to measure every factor affecting runoff into the . s treams . The 
di fference between measured rainfall and runoff is cons idered together and 
called "consumption" for each subarea. 

Some o f  the fac tors affecting surface-water consump tion at the pools can 
be isol ated and evaluated . These factors will be dea l t  with in the water 
budget for the pools . 

Water Budget for Pools 

The budget equation for determining the runoff into the pool s  is d iscussed 
in this section. To evaluate the water budget o f  an area each factor that 
influences the budget mus t  be isolated and the magnitude of that fac tor deter
mined . The basic equation is 

(1) 
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where Q1 is total inflow, including rainfa l l  o n  the pool surface (gain ) ,  Qo is outflo w  through outl et works (los s ) ,  
c is consumption (los s ) ,  and 
6S is the ind icated change in pool contents (gain or los s ) .  

Equation 1 is solved for � by measurement or es timate o f  the right-hand 
terms . 

The annual summary o f  the factors of the wa ter budget for the pools for 
s ites 1 -5 and s ite 8 for water years 1 953 -61 is contained in Table 5 .  The 
monthly and the annual water budge t summaries are contained in Tables 14 and 1 5 ,  
respec tively . 

The fol l o wing sec t ions are devoted to the measurement s ,  computations , and 
analyses of the factors o f  the water budget for the pool s .  Because to tal inflow 
(Q1 ) is computed from the o ther fac tor s ,  those factors wil l  be discus sed firs t .  

Outflo w From Struc tures 

S tage -discharge rating curves were derived for the uncontrol l ed outlets 
(drop -inlet type principal spillways )  at s ites 3 and 8 .  These ratings were 
drawn on the bas is of current-meter measurements of the ou tflow made at various 
heads on the outl et s truc ture . The hydrau l ic characteris tics of this type of 
outlet afford a relatively rel iable rating as long as it  remains free of drift 
and debr is .  Only minor trouble was experienced from dr ift and debris dur ing 
the period o f  s tudy . (See F igure 1 . )  

S tage -discharge ratings for the uncontrol led outlets at the o ther four 
s ites were es timated on the bas is of observed changes in contents of the pools 
during periods of l ittle or no inflow, defined ratings at other s ites, and 
kno wn hydraul ic parameters affec ting flow. 

Outflo w for s ites 3 and 8 was computed by obtaining daily gage heights 
from the recorder chart and applying them to the s tage-discharge ratings . For 
those  s ites for wh ich only weekly readings were ava il a bl e ,  daily gage heights 
were es timated from a graph drawn us ing the weekly gage read ings , peak marks, 
and reference to weather records and the recorded graph at s ite 3 .  Estimated 
daily gage heights were then app l ied to the respective stage -discharge rating 
to obtain outflow for each s ite.  

The s tage -discharge ratings for s ites 3 and 8 should be wel l  within an 
accuracy range of 5 to 10 percent, while those for the other four s ites should 
be no more than 15 percent in error.  These ratings apply only to the uncon
tro l l ed drop outlets which d is charge flood water and do no t include flow through 
contro l l ed drains or over emergency spil l ways .  As there was no flow over the 
emergency spil l ways no rat ings were computed . Flo w  through the contro l l ed 
drains caused by the opening o f  the valve was computed from the add itional loss  
in s torage. Table 14 shows outflow from each s tructure by months ; Table 15  
shows outflo w  by years . 

The e ffec t  of the retarding s tructures on water y ield and flood peaks at 
points a short d is tance bel o w  the retard ing s tructure can be determined by 
s tudying data contained in Tables 1 2 ,  13 , 14, and 1 5 .  These tables show 
rainfa l l -runoff re la tions , outflow from the poo ls,  or f low by the Deep Creek a
s tr eam-gaging s tation be low sites 1 -5 and flow by the Dry Prong Deep Creek 
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Table 5 . --Annual summary o f  water budget for pool s  for 1953 -61 

Change 
Natural] Water Consumption Outflow in pool Total Rainfall 

year Location (ac- ft) (ac -ft) content inflow runoff (inches) 
(ac-ft)  (ac- ft )  (ac-ft)  (inches )  

1953 Site 8 1 92 3 90 -80 502 466 2 . 02 1 8 . 93 

1954 Site 3 71 380 -8 443 433 2 . 3 7  1 6 . 14 
Site 8 1 90 715 -48 857 823 3 . 57 18 .43 

1955 S ites 1 -5 945 6 , 533 +612 8,090 7 , 860 7 . 40 30.46 
S ite 8 1 94 1,696 +132 2,022 1,960 8 . 52 2 9 . 94 

1 956 S ites 1 -5 883 228 -305 806 736 . 7 0  9 . 00 
S ite 8 186 7 1  -23 234 215 • 93 9 . 8 0  

1957 S ites 1 - 5  857 6 , 019 +1 1 9  6, 995 6, 770 6 . 3 7  2 7 . 47 
S ite 8 177 1 , 238 -69 1 , 346 1 , 300 5 . 64 24 . 1 1  

1958 Sites 1 -5 868 2 , 62 1  - 1 1 7  3 , 3 72 3 , 040 2 . 87 32 . 22 
S ite 8 165 580 +29 774 710 3 . 07 30. 14 

1959 S ites 1 - 5  725 768 +13 1 , 506 1 ,330 1 . 2 6  23 . 61 
S ite 8 157 220 +25 402 366 1 . 5 9  2 1 . 06 

1960 Sites 1-5 866 810 -4 1 , 672 1 ,410 1 . 32 2 8 . 36 
Site 8 160 668 -93 735 680 2 . 95 24. 72 

1 961 S ites 1-5 825 850 -13 1 , 662 1 ,380 1 . 3 0  3 0 . 28 
Site 8 132 358 -58 432 377 1 . 64 2 7 . 98 

.Y Adj us ted for the effects of rainfall d irectly on the pool s .  



s tream-gaging s tation bel o w  s ite 8 .  In a wa tershed that does not have flood
water-retard ing s tructure s ,  there is a certain amount of natural flow that may 
not reach dis tant downstream wa ter supply points because of overbank and channel 
s torage, evaporation, and evapotranspiration. While the s tructures may prevent 
much o f  this loss of water due to overbank flooding, the prolonged release of 
floodwater subj ects it to more opportunity for evaporation and evapotranspira
tion l o s s  within the channe l .  Hydrologic data o btained i n  th is s tudy d o  not 
permi t an evaluation of whether the s tructures,  by v irtue of their change in 
the flo w  pattern o f  flood water past the s tructure s ,  afford more or less  trans
mis s ion losses downstream. The effect  of the pool s  on distant downstream wa ter 
suppl ies definitely cannot be less  than the quant ities taken from the retarding 
pools by evaporation, evapotranspiration, s eepage, and diversions for beneficial 
uses in the vicinity of the pool . This m inimum amount can be determined from 
the tables.  

Change in Pool Content 

The monthly change in pool content was computed for each s ite as a part of 
the water budget equation. 

Pool s tages for s ites 3 and 8 ,  and for s ite 5 after the recording gage wa s 
ins tal led, were p icked from the recorder charts . For s ites 1 ,  2 ,  and 4,  and 
for 5 prior to recording gage ins tal l at ion, pool s tages were obtained from the 
es timated graph based on weekly poo l -s tage read ing s ,  and crest-s tage gage 
readings as described in the sec tion 110utflo w From Struc tures • 1 ' Thes e  s tages 
were then converted to contents in acre -feet through use of stage-contents 
tables prepared for each site.  

Area -capacity data for each s ite were furnished by the Soil Conservation 
Servic e .  The tables represent the original pool contents , and no adjustment 
was made for reduc t ion in s torage from sediment depos ited during the period 
covered by this report.  As mos t  of the sediment was depo s i ted below the s tage 
used to compute mos t  of the inflow to the pool s ,  failure to revise the original 
capacity tables will not introduce s ignificant error in change-of-contents 
figure s .  Table 14 sho ws the monthly change in contents for each s ite . Table 
15 shows the annual change in contents for each s ite . 

Consumption 

Consumption (C ) was o btained at each pool by noting the fall in s tage 
during periods of no inflow or outflow, then assuming that the same rate o f  
consump tion occurred during periods of inflow o r  outflow. This would not be a 
val id as sumption for s i te s  with long periods of inflow or outflow. Ho wever, 
these periods were extremely short in the Deep Creek s tudy area and any error 
introduced by the assump tion should be small .  

Data co l l e c ted during the period of s tudy were not of such a nature as to 
permit the separa t ion o f  seepage and evaporation. Therefore, no a ttemp t was 
made to present any breakdown of the consump tion figure. A mas s - transfer curve 
OMarc iano and Harbeck, 1 954, p .  46-70) was drawn for s ite 3 which ind icated 
l ittle or no seepage, but no correl ation was found b e twe e n  s ite 3 and the 
rema ining s ites .  The section o f  11Geologic Features " ind icates the s tudy area 
is not conduc ive to seepage . 
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Inflow 

Total Inflow 

Total inflow into the pool (Q� )  was computed for each site by substituting 
values in the water budget equation 1 .  This equation is repeated here. 

Q 1 = Qo + C ± liS, 

This method of computing total inflow differed somewhat with the method 
used for the Honey Creek studies ( Gilbert and others, 1962). 

(1) 

Inflow for the Honey Creek study area was computed using graphs similar to 
the ones used to compute outflow for this report. However, since the outflow, 
consumption, and change- in-content values were computed first for this report, 
it was more expedient to compute inflow as the algebraic sum of the other 
factors in the water budget equation . ( S ee the section "Comparison of Two 

Methods of Computing Inflow . ") 

Total inflow (Q1 ) , as c omputed to this point, represents a l l  wa ter that 
enters the pool in any form. No adj ustment for rainfall on the water surface 
or pool area has been made as yet. 

Table 14 shows monthly total inflow for each site ; Table 15 shows annual 
total inflow for each site. 

Adjusted Runoff 

In order to show what probabl y  would have happened had the structures not 
been in place, computed inflow was adjusted for the effect of rainfall on the 
pool . 

Adjustments for this effect were made by the following relation: 

Qa= (Q1 -Rp) 4:--, ( 2) 
A-� 

where Qa is natural runoff in acre-feet, 
Q1 is total inflow from equation 1 in acre-feet (includes rainfa l l  on 

pool), 
� is rainfall on the pool in acre-feet, 
A is the drainage area at the site in acres, and � is mean surface area of pool in acres during rainfa l l .  

Natural runoff (Qa)  was computed for each site b y  substituting values in 
equation 2 .  

Month l y  and yearly rainfa l l  o n  the pools and adjusted inflow are contained 
in Tables 14 and 15, respectivel y .  

During the 7-year period, the average annual natural runoff to the five 
floodwater-retarding structures was 3, 360 acre-feet or 169 acre- feet per square 
mil e .  It varied from a minimum monthl y inflow of zero in August 1957 to a max
imum of 4, 450 acre-feet ( 4 . 1 9 inches} in May 1 955, and from zero for several 
months at site 8 to 1 , 170 acre-feet ( 5 . 08 inches) in May 1 955. The maximum 
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infl o w  for a 2 -month period occurred in April and May 1957 when 5 , 620 acre-feet 
(5 . 2 9  inches ) ran off the subareas above s ites 1 -5 ,  and 1 , 12 0  acre-feet (4 . 78 
inches)  ran off the subarea above s ite 8 .  Annual rainfall on the combined pool s  
varied from 4 . 2  percent o f  the total inflow in 1 955 to 1 7 . 9  percent in 1961 . In 
1 96 1  annual rainfall on the individual pool s varied from 1 0 . 5  to 3 2  percent of 
the total inflo w. 

Subarea Consumption 

The wa ter budget o f  an area, as presented here, sho ws only subarea consump 
tion and does not attemp t to separate the various factors which make up a 
detailed water budget as was done for the pools . The budget is presented here 
in its s implest  form: 

C = R - Q8 , (3 ) 

where C is the consump tion by the subarea, 
R is rainfall (gain) on the subarea, and 
Q8 is natural runoff from the subarea in inches .  

A subarea is defined a s  the area above any runo ff-gaging s tation. Of the 
e ight subareas in the Deep Creek s tudy area, s ix are above floodwater-retarding 
s ites,  and two are above s tream-gaging s tations . 

Mean rainfall on the subarea was computed for the wa ter budget by we ight
ing the point rainfal l s  for that subarea by the Thiessen method . Runo ff (Q8 )  
was obtained by convert ing the inflow for the s ites and discharge for the 
s tream-gaging s tations to inches o f  runoff. Consumpt ion was obtained by sub
trac ting runo ff from rainfall .  

Rainfal l ,  runoff, and consump t ion for the subareas above individual gaging 
s tations are shown by months in Table 14 and by years �n Table 1 5 .  

Inflow to s ite 5 i s  influenced by a floodwater-divers ion dam o n  an adj o in
ing tributary . This dam diverts runo ff into the pool which would have normally 
bypassed s ite 5 .  The d am creates a small  pool of about 15 acre- feet capac ity 
ups tream from s ite 5 .  For several days following heavy runoff there is sus
tained inflow to s ite 5 .  The extent to which this ups tream pool increases con
sumption is not known, but probably is smal l .  

Table 6 sho ws rainfal l and runoff for the per iod of record. F igure 7 sho ws 
the monthly accumulation of flow at the Deep Creek s tream-gaging s ta t ion, as 
wel l  as runoff from the subareas above s ites 1 -5 .  

Runoff for the years that approached the average-annual rainfal l  varied 
greatly. In 1 95 5 ,  with 2 9 . 80 inches o f  rainfall,  7 . 01 inches ran off the sub
area above the Deep Creek s tream-gaging s tation, as compared to 7 . 40 inches 
from above s ites 1 - 5 .  In sharp contrast  to thi s ,  3 0 . 3 1  inches o f  rain fell in 
1 961 and only 0 . 83 inch ran off the area above the s tream-gaging s tation, as 
compared to 1 . 3 0  inches from above s ites 1 -5 .  This is a demonstration of the 
p r inc iple that rainfall d is tribu t ion in time and space is an important factor 
to cons ider in determining the volume of runoff to be expected from a given 
amount of rainfall .  
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N (X) 

Subarea 

Above site 1 

Above site 2 

Above site 3 

Above site 4 

Above site 5 

Combined above 
sites 1-5 
Above Deep Creek 
stream-gaging 
station 

Above s i te 8 
Above Dry Prong 
Deep Creek stream-
gaging station -- - -

1955 

� 
� 
as .... 
;J <II p::; 

30 . 50 

29.64 

3 1 . 24 

28 . 21 

30 . 54 

30. 46  

29.80 

29.94 

29 . 53 

Table 6 . --Annual rainfall and runoff, in inche s ,  for water years 1955-61 

1956 1957 1958 1959 1960 

� rl ;::1 � � 
� rl � � .... as .... � .... as .... as .... <II .... .... .... .... .... .... .... 'E .... .... .... 

0 s:1 0 c: 0 c: 0 0 c: 0 � v-1 � ·.-1 � v-1 � v-1 � ..... & as as as <II as p::; p::; p::; p::; p::; 

6 . 82 9 . 06 0 . 84 28 . 12 5 . 98 3 2 . 46  2 . 64 23.02 1 . 51 27.83 1 . 49 

7 . 82 9 - 43 . n 27. 36 8 . ]1 3 2 . 48 2 . 77 23.77 1 . 94 28.56 1 . 95 

7 - 31 9 - 47 . 34 28.57 5 - 76 3 2 . 4o  2 . 8] 24 . 13 l. 54 28 . 39 1.66 

7 . 1 4  8 . 2( 1 . 03 26 . 32 5 · 79 ]0.94 2 . 07 24. 53 1. 79 ]0.66 1 . 49 

8 . 56 9 · 33 - 57 2 5 . 90 ( . 32 32.32 ] . 50 24. 13 · 39 28.71 · 75 

( . 4o  9 . 00 -70 27.47 6 . 37 32.22 2 . 87 2 3 . 61 1 . 26 28 . 36 1 . ]2 

7 . 01 9 - 52 . 49 26 . 61 4.85 31 . 58 2 . 58 23 . 42 - 98 27.41 1 . 41 

8. 52 9 . 80 · 93 2 4 . 11 5 . 64 30 . 14 ] . 07 2 1 . 06 1 .  59 24 . 72 2 . 95 

7 . 00 10 . 02 . (0 23.99 3 . 74 29 .81 1 . 81 2 1 . 54 .90 24 . 64 2 . 34 
- - - -'--

1961 Total 

� � 
� � 
<II .... as .... .... ,..., .... .... 
c: 0 .;1 j v-1 & as <lf p::; p::; 

29 . 65 1 . 55 180. 6  20 . 8  

3 1 . 08 . 8 4  182 . 3  24 . 4  

30 . 83 1 . ]8 185.0 20 . 8  

3 1 . 46 2 . 62 18o . 4  21 . 9  

30.65 · 59 181 . 6  21 . 7  

30.28 1 . 30 181 . 4  21 . 2  

30 . ] 1  .83 178 . 6  18 . 2  

27.98 1 . 64 167 . 8  24 . 3  

28 . (2 1 . 38 168 . 2  n . 9  
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OTHER ANALYSES AND COMPARISONS 

Comparison of Two Met hods of Computing Inflow 

One of t he purposes of t his s tudy was to review t he e xisting data collec� 
tion and process ing program. One factor o f  data proces s in g  t hat can be partly 
c hecked by two met hods is t he inflow computations . 

A comparison was made between t he re sul ts o f  t he "budget" met hod as used 
in t his report, and t he "graph" met hod . In t he graph met hod indicated inflow 
is computed by obtaining c hanges in s torage from t he s tage grap h. This s torage 
is t hen added to any outflow to obtain total inflow. 

The inflow computed by t he two met hods was compared at s ites 3 and 8 for 
t he entire period of record. T he resu l ts of t he comparison are s hown in Table 
7 .  T he d ifference between period values computed by t he two met hods was only 
4 . 3  percent at s ite 3 ,  and 3 . 9  percent at s ite 8, wel l  within t he l imits of 
error of t he measurements . The e ssential d ifference in the two met hods is t hat 
t he budget met hod permits computation o f  total consumption during periods of 
inflow, whereas t he grap h met hod does not .  The neglect of this computation 
factor y ields inflow values whic h are a few percent too low. 

At s ites 3 and 8, ne glect  of evaporation and evapotranspiration affec ted 
inflow computations by the grap h me thod less  t han 3 percent on an 8 -year aver
age, and varied from 0 to 10 percent for individual year s .  (See Table 7 . )  

Measurement and Computation of Rainfal l  

Annual rainfall for t he period o f  record (1954-6 1 )  varied from 9 . 52 inches 
in 1 95 6  to 3 1 . 58 inches in 1 958,  as compared to t he long-term average of 2 7 . 55 
inc hes at Brownwood , 23 miles north of t he s tudy are a .  Figure 8 s hows t he 3 -
year moving average on the Deep Creek s tudy area for t he period o f  record, t he 
3 -year moving average for Brownwood, and t he long-term average annual rainfa l l  
a t  Brownwood . 

T he year 1957,  with a rainfall of 2 6 . 6 1  inches on t he Deep Creek s tudy 
area, marked t he end o f  an extended per iod of drought. Sixty-on� percent of 
this rainfall (16 . 18 inc he s )  came during t he period Marc h to May, and caused 
98 percent of t he annual runoff.  As a comparison, 30.31  inc hes fell in 1 96 1 ,  
but t he rains were s o  d is tributed t hat t he maximum 3 -month rainfall (13 . 2 7  
inche s )  was 4 4  percent o f  t he total rainfall and caused 3 3  percent o f  t he run
off for t he year. 

T here is no long-term s tream- gaging s tation in t he vicinity of Deep Creek 
that could be used to compare historical runoff rela tive to t he runoff experi
enced during t he period of record for this report. Also, it  is difficul t to 
correlate rainfall with runoff us ing t he relatively s hort period of available  
record. However, F i gure 8 s hows t he 3 -year average o f  1 954-56 to be  extremely 
low in rainfall relative to t he 73 -year period o f  record . This 3 -year moving 
average was low in spite of an above-average rainfall for 1955.  On t he other 
hand, beginning in 1 957 t he 3 -year moving average began to build up . The per
iod of s tudy, therefore, is fairly representative of t he annual range in rain
fal l on this area. 
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Table ? . - -Compar ison of i nflow computations by the "budget " method and the "graph" method at 
sites 3 and 8 

INFWW 
(acre-feet) 

Site � Site e 
Year Budget From Graph Budget Graph 

Natural Less Natural From 
Less 

Total runoff rain Total rain Total runoff rain Total rain 

1953 - - - - - 502 466 40 474 434 

1954 442 433 ll 444 433 856 823 42 850 808 

1955 l ,4oo 1, 330 90 l , 38o 1 , 290 2 , 020 l, 96o 80 2 ,030 1, 950 

1956 79 61 18 70 52 234 215 21 230 209 

1957 1 , 110 1 , 050 80 1 ,090 1 , 010 1 , 3 50 1, 300 70 1, 330 1 , 260 

1958 606 516 100 572 472 774 710 73 746 673 

1959 327 281 49 316 267 4o2 366 40 381 341 

1960 374 303 76 364 288 735 680 64 720 656 

1961 327 252 79 312 233 432 377 59 423 364 

Total 4 , 665 4 , 226 503 4, 548 4 ,045 7 , 305 6 , 897 489 7, 184 6 , 695 
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Al though many analyses are pos s ible concerning the measured rainfall given 
in Table 12 and computed rainfall , only two are contained here in . One, the 
rain-gage density needed to determine total rainfa l l ;  the other, a comparison 
of the Thies sen method of weighting rainfal l with

. 
the average rainfall .  

In this report a s torm is defined as a period of rainfall  separated, in 
genera l ,  by a minimum of 6 hours from the occurrence of other rainfal l .  As the 
rain gages are serv iced weekly and more than one s torm is frequently repre
sented by the week 1 s "catch, 1 1  it was neces sary to dis tribute this "catch" to 
separate s torm period s .  This distribution for the nonrecord ing rain gages was 
made on the basis of the s torm rainfall occurring at the nearest recording 
gage . Any error introduced by this procedure is cons idered negl igib l e .  

Rain Gage Dens ity S tudy 

A s tudy was made to evaluate the dens ity o �  the rain gages in operation 
during the period covered by this report, as compared to what would cons titute 
a minimum dens ity required to de termine total rainfall on the watershed . This 
s tudy involved f ive s imple correlations ,  in each of which the average s torm 
rainfa l l ,  as indicated by 15 rain gage s ,  was plotted as the independent vari
ab le (absc is s a )  and the average s torm rainfall for the fol lowing comb ination of 
gages was plotted as the dependent variable (ordinate ) :  4R, llR; 6S, l OS ;  4R, 
9R, llR;  4R, 9R, llR, 13R; and 4R, 6S, 9R, l lR, 13R. A l l  storms which showed 
an average basin rainfall of 0 . 4  inch or more were plotted . There were 134 
s torms selec ted on this basis (Table 13 ) .  A typ ical correlation is shown on 
Figure 9 .  

There was a higher degree of correlation than expected be tween the average 
o f  the several comb inations of 2 to 5 rain gages and the overall average o f  the 
1 5  rain gages . 

Thus,  good coverage o f  total rainfall for runoff-producing s torms can be 
obta ined on this watershed from fewer rain gages than are now in operation. 
However, fewer rain gages would not have suppl ied the informa tion needed to 
determine prec ip itation on the surfaces of individual pond s .  

A comparison o f  the resul ts o f  rain-gage density s tudies in the Deep Creek 
and Honey Creek areas is  g iven in the fol lowing table . 

Standard error of estimate.Y 
Ra i n  gages a t  Deep Creek Deep Creek s tudy Honey Creek s tudy 

(percent) (percent) 

4R, llR +11 ,  -10  +13 ' - 1 1  

6S,  l OS +10, - 9 +12 ,  -11  

4R, 9R, llR +1 1 ,  - 1 0  (*) 
4R, 9R, l lR, 13R + 9, - 8 + 8 ,  - 7 

4R, 6S,  9R, llR, 13R + 7,  - 6 (*) 
* No compari s on made . 
� S tandard error of estimate i f  the rain gages noted are used 

rather than 15 rain gages in Deep Creek and 14 rain gages in Honey 
Creek. 

Note . - -Rain gages used in Honey Creek are not shown but were 
located in the same re lative pos itions as those in Deep Creek . 
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The s tandard error o f  es timate shows that two - thirds o f  all  s torms over 
the Deep Creek watershed as averaged for two gages (4R, llR) should plot within 
11 percent above or 10 percent below the average of all  15 gage s .  For the 
Honey Creek s tud ies , two - thirds o f  all s torms as averaged for two rain gages 
located in the same rela tive position as 4R and llR should plot within 13 per
cent above and 11 percent below the average of 14 gage s .  Thus , the resul ts 
show correla tions comparable to those obta ined for the Honey Creek area, 
al though a much greater s catter had been expected in the more arid cl imate at 
Deep Creek. 

An example of how this analysis was made is shown on Figure 9 .  Note that 
each s torm was des ignated by one of four symbol s ,  depending upon the quarter 
year in which the s torm occurred . The following table summar izes the dis tribu
tion, by quarters,  of the 134 s torms in the period 1 955-61 . 

Number of 
Quarter s torms Percent 

October-December 3 1  2 3  

January-March 2 1  16  

April -June 52 3 9  

July-Sep tember 3 0  22 

Total 134 1 00 

The correlations show that the July-September period had the mos t  scatter 
due to more widely scattered thunders torms . The April-June period was a close 
second in the amount of s catter . 

Thiessen ' s  Method for Weighting Rainfall 
Compared With Average Rainfall 

The rainfall for each subarea and for the entire s tudy area was computed 
us ing the Thiessen weighting method . Various opinions have been expressed as 
to the need of using this method for determining mean rainfal l .  Some bel ieve 
that this me thod is nece s sary to obtain a higher degree of accuracy, while 
o thers bel ieve the use of an arithme tic average of rainfall totals for the 
individual gages would be just  as  accurat e .  

T o  compare the two methods ,  monthly rainfall total s were computed by each 
method for the areas above the Deep Creek s tream-gaging s tation and above s ite 
l .  The Thiessen factors are approxima tely the s ame weight for the s tream
gaging s tation, whereas the factors for s ite 1 are 0 . 478 for rain gage one, 
0 . 353 for rain gage two , 0 . 050 for rain gage three, and 0 . 11 9  for rain gage 
four . Table 8 shows the comparison of rainfall above the s tream-gaging s tation 
as computed by each me thod . Table 9 shows the same comparison for s ite 1 .  

The monthly, annual, and 8 -year total differences,  shown in Tables 8 and 
9 ,  are insignificant insofar as the rela tive accuracy of e ither method is con
cerned . 
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Table B . -- Comparison of Thie s sen we ighted mean rainfall ( W. M . R . ) and average rainfall for the 
Deep Creek stream-gaging station 

Year Method Oct . Nov . Dec .  Jan . Feb . Mar . Apr . May June Jul.;y Aug . Sept . Annual 

1954 W.M.R . 8 . 3 4  0 . 38 0 . 21 0 . 22 0 .14 0 . 26 2 . 82 1 .96 0 .33 0 . 22 0 .05 0 .71 15 . 64 
Average 8 . 30 . 40 . 22 . 21 .15 . 26 2 . 80 2 .09 .37 . 28 .05 . 65 15 .78 

1955 W .M .R .  3 . 25 . 90 . 11 . 98 1 . 51 . 21 1 . 25 9 . 26 3 . 26 2 . 44 l .  75 4 . 88 29 . 80 
Average 3 . 31 . 98 . 12 - 97 1 . 51 . 22 1 . 19 9 . 13 3 . 15 2 . 48 1 . 89 5 . 10 30 .05 

1956 W .M .R .  . 12 . 61 0 . 61 1 . 23 . 03 . 57 2 . 92 0 l . ll 2 . 10 . 22 9 . 52 
Average .12 . 59 0 . 62 1 . 19 .03 . 54 3 .09 0 1 .06 2 . 1�- .22 9 . 60 

1957 W .M .R . 1 . 88 . 48 1 . 37 .76 . 91 2 . 84 5 .73 8 . 40 1 .02 . 21 .03 2 . 98 26 . 61 
Average 1 . 93 . 49 1 .36 · 72 . 89 2 .84 5 . 44 8 .23 1 .04 . 21 .05 2 . 74 25 . 94 

1958 W .M .R . 5 . 10 4 . 32 .70 3 . 28 2 .87 2 . 64 1 . 5 6  4 . 17 1 . 81 .95  1 . 42 2 .76 31 . 44 
Average 5 .08 4 . 36 . 70 3 . 18 2 .82 2 . 59 1 . 58 4 . 05 1 . 84 . 88 1 . 53 2 . 67 31 . 28 

1959 W .M . R .  2 .74 1 . 34 . so 0 1 . 31 . 08 1 . 81 3 . 20 7 .02 2 .75 1 .00 1 . 67 23 . 42 
Average 2 . 53 1 .35 . 50 0 1 . 29 .08 1 .71 3 . 15 6 . 88 2 .81 1 .02 1 . 66 22 . 98 

1960 W .M .R .  7 . 76 . 54 3 . 33 1 . 88 1 .3 5  . 5 4  1 . 86 1 . 69 . 67 2 . 60 3 . 25 1 .94 27 .41 
Average 7 -72 . 5 5  3 . 42 1 .86 1 . 31 . s4 l .Bo 1 . 62 . 66 2 . 40 3 .02 1 . 96 2 6 . 86 

1961 W .M.R . 3 . 74 . 46 4 . 68 3 .12 2 . 56 . 46 . 19 1 . 96 7 . 20 4 .11 . 02 1 . 81 30 . 31 
Average 3 . 61 . 48 4 . 60 3 . 11 2 . 63 . 46 . 17 1 . 99 6 . 95 4 . 25 .03 1 . 91 30 . 19 

8-year W .M . R .  32 . 93 . 9 .03 10 . 90 10 . 85 11 . 88 7 . 06 15 . 79 33 . 56 21 .31 14 .39 9 . 62 16 . 97 194 . 1 5  
totals Average 32 . 60 9 .20 10 . 92 10 . 67 11 . 79 7 . 02 15 . 23 33 -35 20 .89 14 . 37 9 . 73 16 . 91 192 . 68 

Deviation - . 33 + . 17 + .02 - . 18 - . 09 - . 04 - . 56 - . 21 - . 42 - . 02 + . 11 - . 06 -1 . 47 
Percent -1 .0  +1 . 9  +0 . 2  -1 .7  -0 . 8  -0 . 6  -3 . 5  -0 . 6  -2 .0  -0 . 1  +L l -0 . 4  -0 . 8  



Table g . --Comparison of Thiessen weighted mean rainfall (W .M.R . )  and average rainfall for site 1 

Year Method Oct . Nov . Dec . Jan . Feb . Mar . Apr . May June July Aug . Sept . Annual 

1954 W.M.R.  7 . 96 0 . 34 0 . 21 0 . 21 0 . 03 0 . 24 2 . 66 1 . 92 0 . 15 0 . 06 0 . 05 0 . 58 14 . 41 
Average 8 . 39 . 34 . 27 . 22 . 04 . 30 2 . 55 1 . 97 . 14 . 05 . 06 . 75 15 . 08 

1955 W.M .R .  3 . 48 .85 . 10 1 . 08 1 . 72 . 22 1 . 49 8 . 95 3 . 64 2 . 61 . 98 5 . 40 30 . 52 
Average 3 . 58 . 90 . 14 1 . 09 1 . 66 . 22 1 . 5 7  9 . 20 3 . 74 2 . 41 1 . 06 5 . 25 30 . 82 

1956 W.M.R.  . 09 . 60 0 . 50 1 . 26 . 03 . 67 3 . 13 0 1 . 19 1 . 32 . 26 9 . 05 
Average . 10 . 64 0 . 53 1 . 27 . 03 .65 3 . 10 0 1 . 26 1 . 41 . 32 9 . 31 

1957 W.M.R.  1 . 69 . 44  1 . 28 . 79 1 . 02 2 . 98 6 . 21 8 . 04 · 99 . 11 . 0 3  4 . 54 28 . 12 
Average 1 .  76 . 44  1 . 29 . 77 . 92 2 . 92 6 . 34 8 . 42 . 89 . 20 . 02 4 . 04 28 . 01 

1958 W.M.R.  5 . 84 3 . 52 . 73 3 . 28 3 . 07 2 . 42 1 . 34 5 . 06 1 . 83 1 . 32 . 92 3 . 13 32 . 46 
Average 5 . 86 3 . 62 . 67 3 . 26 3 . 00 2 . 33 L 4.o 5 . 18 1 . 78 1 . 34 . 85 3 . 38 32 . 67 

1959 W.M.R.  2 . 44. 1 . 27 . 49 0 1 . 25 .07 2 . 01 3 . 01 7 . 50 2 . 22 . 97 1 . 79 23 . 02 
Average 2 . 62 1 . 26 . 50 0 1 . 31 . 08 1 . 98 2 . 95 7 . 49 2 . 12 . 98 1 . 88 23 . 17 

1960 W.M.R.  8 . 08 . 5 2  3 . 14 1 . 96 1 . 51 . 48 2 . 15 1 . 86 . 94 3 . 02 2 . 49 1 . 68 27 . 83 
Average 8 . 00 . 5 2  3 . 11 1 . 94 1 . 49 . 48 2 . 22 1 .  73 . 93 3 . 34 2 . 41 1 . 70 27 . 87 

1961 W.M.R.  4 . 62 . 47 3 . 91 2 . 91 2 . 36 . 43 . 28 1 . 63 6 . 78 4 . 57 0 1 . 69 29 . 65 
Average 4 . 51 . 49 4 . 42 3 . 02 2 . 36 . 48 . 25 1 . 64 7 . 04 4 . 42 0 1 . 6o 30 . 23 

8-year W.M.R. 34 . 20 8 . 01 9 . 86 10 . 73 12 . 22 6 . 87 16 . 81 33 . 60 21. 83 15 . 10 6 . 76 19 . 07 195 . 06 
totals Average 34 . 82 8 . 21 10 . 40 10 . 83 12 . 05 6 . 84 16 . 96 34 . 19 22 . 01 15 . 14 6 . 79 18 . 92 197 . 16 

Deviation + . 62 + . 20 + . 54 + . 10 - . 17 - . 03 + . 15 + . 59 + . 18 + . 04 + . 03 - . 15 +2 . 10 
Percent +1 . 8  +2 . 5  +5 . 5  +0 . 9  -1 . 4  -0 . 4  +0 . 9  +1 . 8  +0 . 8  +0 . 3  +0 . 4  -0 . 8  +1 . 1  



Storm Runoff 

The duration, amount, and the maximum increments for 15,  30,  and 60-minute 
ra infall interval s  for the 134 s torms exceed ing 0 . 4  inch rainfall are shown in 
Table 13 . The resul t ing runoff from the area above s ites 3 and 8 is also shown. 
The column entitled "Natural runoff" was derived from "Total inflow" values in 
the same manner as the comparable entries in Table  14.  

Detailed analyses were made for several of the l arger s torms for each year . 
Rainfall and runoff for all recording s tations were subdivided according to 
time so that rainfall -runoff hydrographs could be drawn . Figures 10 and 1 1  
show examples of the inflow and outflow computations and the weighted prec ipi
tation records prepared for each s torm. Table 1 3  ind icates by a footnote all 
s torms which have been subdivided in this manner . Rainfa l l - runof f  hydrographs 
were then drawn for each o f  these s torms . Al l o f  these data for each s torm are 
available upon reques t  at the U . S .  Geological Survey dis tric t office, Aus tin, 
Texa s .  

Many spec ial s tud ies and analyses could b e  made us ing the monthly and 
annual water budget factors summarized in Tables 1 2 ,  14, and 15,  and the s torm 
rainfall -runoff data in Table  13 . To facil itate such s tud ies and analyse s ,  
s torms i n  Table 13  are numbered for easy reference. For example,  when one 
s tudy area is being analyzed for rainfall -runoff relationships,  there are cer
tain factors that remain rela t ively unchanged . Topography, geology, s lope , 
shape, s iz e ,  and ground cover (seasonally at least) are s ome of the factors . 
Assuming these factors to be c ons tants, the e ffec t  of other factors affect ing 
the rainfa l l - runoff relationship could be inves t igated . Antecedent r a infa l l ,  
intensity, overall length o f  the s torm, and time of year are some of the factors 
to be cons idered . A combination of these factors could be programmed for a 
computer. By e stab l ishing coeffic ients for these fac tors,  d ifferent s tudy 
areas could then be used for the s iz e ,  shape, e tc . ,  factors .  

Channel Los ses 

Cons iderable interes t  has been shown in the water transmiss ion losses in 
s tream channels,  and particularly as they relate to changes by man of the flow 
patterns of s treams . The Deep Creek area is suited to the s tudy of such losses 
because (1 ) the outflow at each s ite can be de termined to within . 15  percen t ;  
(2 ) rainfall over the area is  mostly from thunders torms of short duration '�ith 
consequent relatively brief times of runoff concentration; and (3 ) there is no 
base runo ff in the channel s  below the s ites . 

Table 1 0  compares the combined discharge o f  s ites 1 -5 with the flow at the 
Deep Creek s tream-gaging s tation during selected periods o f  no d irect runoff, 
and Table 11 presents a simil ar comparison of the discharge from s ite 8 with 
the flow a t  Dry Prong Deep Creek s tream-gaging s tation. 

Table 1 0  ind icates that channel percent los s  varies cons iderably when the 
d ischarge is small but is generally above 2 0  percent.  When there is a large 
d ischarge from the s tructures the percentage of loss  reduces rapidly. 

Table 11 l is t s  daily releases from s ite 8 along with flow at the s tream
gaging s tation.  More controlled data are conta ined in Table  11 than in Table 
1 0 .  S ite 8, located 1 . 7  miles ups tream, is the only s tructure above the s tream
gaging s tation. The l andowner opened the manually controlled valve at various 
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Table 1 0 . - -Comparison of flow at the Deep Creek s tream-gaging s tation with outflow from s ites 1-5 

Outflow in acre-feet 
Stream- Percent 

Period Site 1 Site 2 Site 3 Site 4 Site 5 Total flow loss 
station 

Feb . 5-9, 1955 50 0 0 0 0 50 38 24 

May 20-25 , 1955 825 113 330 123 428 1 , 810 1 , 728 4 . 5  

June 10-14, 1955 14 0 12 0 42 68 53 22 

July 20-23 , 1955 8 . 9  0 6 . 1  3 . 6  16 35 35 0 

Sept . 28 to Oct .  1 ,  1955 12 0 5 - 4  0 122 139 100 29 

Mar .  22-26 , 1957 20 0 0 0 6 . 5  26 . 5  13 . 3 50 

Feb . 26-28, 1958 18 0 3 - 6 . 8  11 33 25 . 6  22 

Mar . 13-16, 1958 17 0 . 4  0 4 . 8  22 7 - 7 65 

May 20-23 , 1958 39 0 2 . 2  . 2  . 8  49 38 22 

June 29 to July 3 , 1959 50 0 . 2  6 . 7 0 57 38 33 

June 19-24, 1961 85 5 . 6  0 8 . 5  . 8  100 79 21 



Table 11 . --Comparison of outflow from site 8 with flow at Dry Prong Deep Creek 
stream-gaging station 

Streamflow Travel Streamflow Travel 
Date S ite 8 station t ime Date S ite 8 stat ion time 

( cfs ) - ( cfs ) (hr s )  ( cfs ) ( cf s )  (hrs ) 

Period of outflow from runoff :  Periods of releases - -continued 

Oct . 6 ,  1953 5 1 - 48 July 30 , 1954 1 . 4  0 
7 48 46 Aug . 16 . 9  0 
8 46 46 17 1 . 3  0 
9 40 40 19 . 9  0 

10 1 3  15 20 .9 0 
ll 3 . 2  3 . 2 Sept . 6 1 . 6  0 
12 1 . 2  1 .0 7 . 5  0 
13 . 6  . 4  

· 14 . 4  . 2- Period of outflow from runoff: 
15 . 2  . 1  
16 . 2  0 Feb . 5 ,  1955 2 . 1  1 . 5  

Total 203 . 8  199 ."9 6 1 . 0  - 7  
7 . 6  . 2  

Periods of releases : ·  8 . 4  0 
9 . 1  . l  

Mar . 18 , 1954 . 3  0 Total 4 . 2  2 . ,  
19 . 3  0 
20 1 .0 0 Periods of releases : 
21 1 .0 0 
22 1 .0 0 Mar . 25 , 1955 . 9  0 
23 1 .0 0 28 . 4  0 
24 1 .0 0 29 1 . 3  0 
25  . 8  0 30 .4  0 
26 - 7  0 Apr • 15 1 . 6  0 

June 8 . 4 0 16 . 8  0 
9 . 7  0 18 1 . 1  0 

10 1 . 2 ' 0 27 l . l  0 
ll . 4 ' 0 29 1 . 2  0 
21 . 8  0 30 . 4  0 
23 . 8  0 May 2 l . l 0 
24 1 . 3  0 3 l . l  0 
25 .4 0 4 1 . 2  0 
26 l .O 0 5 . 5  0 
28 .8  0 13 l .O 0 

July 5 1 . 2  0 14 . 3  0 
6 . 3  0 

12 - 7 0 Periods of outflow from runoff: 
13 1 . 2  0 
14 1 . 4  0 May 20 , 1955 55 50 
15 1 . 2  0 21 54 50 
27 1 . 3  0 22 53 49 
28 1 .2 . 0 23 52 48 
29 1 . 4  0 24 50 47 
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Table 11 . --Comparison of outflow from site 8 \vith flow at Dry Prong Deep Creek 
stream-gaging station--continued 

Streamflow Travel Streamflow Travel 
Date Site 8 station time Date S ite 8 station time 

( cf s )  ( cfs ) ( hrs ) ( cf s )  ( cfs)  ( hrs ) 

Periods of outflow from runoff -- Periods of releases --continued 
continued 
May 2 5 ,  1955 1 49 I 46 I Aug . 31, 1955 1 .0 0 
Total 313 290 Sept . 1 1 . 2  0 

2 . 8  0 
May 27 ,  1955 43 41 3 .7 0 

28 12 16 5 . 8  0 
29 2 . 4  3 . 1 6 . 5  0 
30 · 7  . 9  Dec . 3 . 6  0 
3 1  . 1  . 6 6 . 3 0 

June 1 0 .3 7 . 6  0 
Total 58.2 61 . 9  . 8 . 6  0 

9 . 6  0 
Periods of releases : 10 . 6  0 

12 . 6  0 
July 7 , 1955 . 3  0 13 . 3  0 

8 . 9  0 14 . 4  0 
9 1 . 1  0 Mar . 5 ,  1956 . 6  0 

11 1 . 1  0 6 . 7 0 
12 . 4  0 8 . 6  0 

9 . 4  0 
Period of outflow from runoff :  16 . 5  0 

19 l . l  0 
July 19, 1955 1 . 5  . 8  20 1 . 0  0 

20 . 6  . 1  21 . 7 0 
21 . 3  0 Apr . 15 . 4  0 
22 . 1  0 16 . 3  0 

Total 2 . 5  . 9  28 .7 0 
29 . 4  0 

Periods of releas e s :  June 4 1 . 3  0 
5 1 . 3  0 

Aug . l, 1955 1 .0 0 6 . 8  0 
2 . 8  0 7 1 . 2  0 
3 . 9  0 8 . 8  0 
4 . 7  0 9 . 7 0 
5 1 . 0  0 ll 1 . 2  0 
6 . 9  0 12 . 4  0 
8 1 .0 0 14 1 . 2  0 
9 1 . 3 0 15 l . l  0 

ll . 8  0 22 l . l  0 
17 . 4  0 23 . 8  0 
18 1 .0 0 25  1 . 3  0 
19 . 3  0 26 1 . 2  0 
22 . 9  0 ?7 . 9  0 
23 1 . 1  0 28 . 5  0 
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Table 11 . - -Comparison of outflow from site 8 with flow at Dry Prong Deep Creek 

stre am-gaging station - - continued 

Streamflow Travel Streamflow Travel 

Date Site 8 station t ime Date Site 8 station time 

( cfs ) ( cfs ) (hrs ) ( cfs ) ( cfs ) (hrs ) 
Per iods of releases - -cont inued Periods of outflow from runoff - -

cont inued 
June 29, 1956 0 . 9 0 May 23 , 1958 0 . 1  0 .1 
July 2 .9  0 Total 2 . 1 3 .0 

3 . 8  0 
5 . 6  0 Periods of releas e s :  

2 3  1 .0 0 
24 1 . 3 0 July 19 , 1958 1 . 1  0 18 
25  . 6  0 20 2 .0 . 8  
28 1 .0 0 Total 3 . 1 . 8  

Period of outflow from runoff : Aug . 14, 1958 1 . 6  0 
1 5  0 . 1  18 

Mar . 21, 1956 19 18 Total 1 . 6  . 1  
22 5 .0 3 . 8 
23 2 . 2  . 9  Period of outflow from runoff : 

24 .7  . 4  
25 . 3  . 1  Oct . 26, 1958 1 . 5  0 17 
26 . 1  0 27 .9 1 .3 

Total 27 . 3  23 .2  Total 2 .4 1 . 3  
Periods of releas es : Periods of releases : 

July 23 , 1957 . 8  0 Dec . 23 , 1958 - 7  0 17 
24 .7 0 24 1 . 7  1 . 1  
25 1 . 1 0 25  0 .2 
26 1 . 4  0 Total 2 . 4 1 . 3  
27 . 3  0 

Aug . 5 . 8  0 Feb . 21, 1959 . 5  0 17 
6 1 . 0  0 22 1 . 6  1 . 0  
7 . 8  0 23 0 . 2 

16 1 . 3  0 Total 2 . 1  1 . 2  
17 1 . 1  0 

Apr . 3 ,  1959 1 . 4  0 19 
Periods of outflow from runoff : 4 1 . 3  1 . 2 

5 0 .1  
Mar . 13 , 1958 . 5  . 3  Total 2 .7 1 . 3  

14 . 4  . 2  
15 . 2  . 2  May 5 ,  1959 . 4  0 17 
16 . 1  . 1  6 1 . 6  . 5  

Total 1 . 2 . 8  7 0 . 2  
Total 2 .0 - 7 

May 20 J 1958 1 . 2  1 . 9  
21 . 6  . 6  
22 . 2  . 4  
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Table 11. --Comparison of outflow from site 8 v1ith flm.r at Dry Prong Deep Creek 
stream-gaging station--continued 

Streamflow Travel Streamflow Travel 
Date S ite 8 station time Date Site 8 station time 

( cfs ) ( cfs ) (hrs ) ( cfs)  ( cfs )  (hrs ) 
Periods of outflow from runoff:  Periods of releases : 

June 28, 1959 5 .8 4 . 2 Nov . 30,  1959

1 
1 . 0  

I 
0 

I 
12 

29 2 . 4  1 . 6  Dec . 1 1 . 3 1 .2 
30 1 .2 . 6  Total 2 .6 1 . 5  

July 1 . 6  . 2  
2 . 3 0 Apr . 16, 1960 . 6  0 14 
3 . 1 0 17 3 . 0  1 . 5  

Total 10 .4 6 . 6  18 2 . 4  2 . 5  
19 1 .3 1 . 6  

July 22, 1959 17 . 6  19 Total 7 . 3  5 .6 
23 4 . 4  4 . 3  
24 1 . 6  1 . 4 June 10 , 19&> 1 2 . 2  I 0 I 18 
25 . 8  . 6  11 1 . 2  1 . 4  
26 . 5 . 2  Total 3 .4 1 . 4 
27 . 1  0 

Total 3 . 0 2 .2 June 30 , 196o . 9  0 
July 1 1 . 6  . 7  19 

Period of releases : 2 0 . 1  
Total 2 . 5  . 8  

Sept . 11,  1959 . 8  0 19 
12 1 .7 . 9  Sept . 3 -

Total. 2 . 5  . 9  12 , 196o 9 . 2  5 . 9 20 
Apr . 29,  1961 . 5 0 14 . 5  

Per iods of outflow from runoff : 30 1 . 5  1 . 1  
May 1 1 . 8 . 9  5 . 5  

Oct . 5 ,  1959 47 . 0  53 2 2 . 8  2 . 5 
6 43 . 6  50 3 . 7  1 . 1  
7 17 . 8  23 Total 7 . 3  5 .6 
8 3 . 6  3 . 9 
9 1 . 1  1 . 1  Period of outflow from runoff : 

10 . 6  . 6  
11 . 3  . 2  June 20 , 1961 1 . 6  1 . 7 
12 . 2  1 21 . 8  . 8  

Total 65 . 2  78 .9 22 . 4  . 3  
23 . 2  0 

Oct . 16, 1959 1 . 5  1 . 4 24 . 1  0 
17 . 7  . 6  Total 3 . 1  2 . 8 
18 . 5  . 1  
19 . 3 0 Period of releases : 
20 . 2  0 
21 . 1  0 July 5 ,  1961 1 . 9  . 5 12 
22 . 1  0 6 2 . 7 2 . 5  
23 0 0 7 2 . 7 2 . 5  

Total 3 . 4 2 . 1  8 2 .7 2 . 5  
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Table 11 . - -Comparison of outflow from site 8 with flow at Dry Prong Deep Creek 

stream-gaging station--continued 

Streamflow Travel Streamflow Travel 
Date S ite 8 station time Date Site 8 station t ime ( cfs ) ( cfs ) (hrs ) ( cfs ) ( cfs ) (hrs ) 

Period of releases - -cont inued 

July 9 ,  1961 2 . 6  � 2 . 5 
10 2 . 6  � 2 . 5 
ll 2 . 6  2 . 5 
12 2 . 6  2 . 7 
13 2 . 5  2 . 5 
14 2 . 5 2 . 5 
15 2 . 5 2 . 5 
16 2 . 5 � 2 . 5 
17 2 . 4  � 2 . 5 
18 2 . 4  2 . 5 
19 2 . 4  2 . 5 
20 2 .4 2 . 2  
21 2 . 3  2 . 2 
22 2 . 3  � 2 . 2  
23 2 . 3  Y. 2 . 2  
24 2 . 3  'ij 2 . 2  
25 2 . 3  2 . 2  
26 2 . 3  2 . 2  
27 2 . 2  2 .0 
28 2 . 2 2 .0 
29 2 .2 2 .0 
30 2 . 1  1 . 8  
31 . 4  1 . 8  

Total 62 . 9  6o . 7  

Aug . l ,  1961 2 . 1  1 . 8  
2 2 .0 1 . 7  
3 2 .0 1 .7 
4 1 . 9  1 . 7  
5 1 . 8  1 . 6  
6 1 . 8  1 . 6  
7 1 .7 1 . 6  
8 1 . 6  1 .4 
9 1 . 5 1 . 4  

10 2 . 6  1 .2 
11 1 . 6  1 . 1  
12 1 . 5 1 .0 
13 1 . 5 . 9  
14 1 . 1  . 7  
15 . 8  . 5 
16 . 4  . 5 
17 0 . 3  
18 0 . 1  

Total 25.9 20 . 8  � Dates of rain - discharge at streamflow station estimated . 
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times during the year. A record o f  the amount released was obtained by com
puting the additional change in content of the pool . The t ime o f  travel between 
the two locations for each release is given for those times when the water 
reached the downs tream gage . 

Table ll  also shows flow a t  both s tations when there were periods o f  uncon
trol l ed outflow from s ite 8 but no recogniz able d irect runoff from rainfall 
below s ite 8 .  However, some o f  the periods l is ted in Table ll  show that more 
water flowed by the s tream-gaging s tation than was d ischarged through the out
let . 

Though there were several releases dur ing the period October 1 953 to 
Augus t 1 95 7 ,  no water arrived a t  the s tream-gaging s tation. However, beginning 
in July 1 95 8 ,  each release produced flow a t  the s tream-gaging s tation . There 
could be several reasons for this , some of which are l is ted as follows:  

1 .  During the fir s t  period (prior to July 1958 ) the l andowner, for the 
mos t  part, opened and c losed the valve on the s ame day (usually between 6 a .m.  
and 6 p.m. ) so that the period of valve opening was less than the time o f  
travel between s ta t ions . Beginning i n  July 1 9 5 8 ,  the landowner usually opened 
the valve and left  it open for the entire per iod o f  releas e .  This maintained 
flow in the channel for a sufficient length o f  time for the water to reach the 
downs tream s ta t ion. 

2 .  The period beginning in July 1 958 is a f ter the heayy ra ins o f  1 95 7 -58 
(Table 1 2 ) .  This could have caused a rise in ground-water leve l ;  thus the 
s tream channel d id not require as  much water as for the previous years . 

3 .  During the early period o f  record the l andowner used some water for 
irrigation. Even though the total f igure used is  relatively sma l l ,  some of the 
water released into the channel could have been used for irrigation. 

The l andowner left the valve open for the per iod July 5 to Augus t 1 6 ,  1 961 . 
Dur ing this period 1 7 6  acre-feet was released, and 162 acre - feet flowed past 
the s tream-gaging s ta t ion. Only 14 acre - feet, or 8 percent o f  the release, was 
l o s t .  

Travel time varied from 5 . 5  to 2 0  hours ,  with the median approximately 1 8  
hours . Travel time was measured from the t ime the valve was opened to the time 
the rise began a t  the s tream-gaging s tation.  On April 29,  1 96 1 ,  the travel 
time was 14 , 5  hours when the valve was left open. On April 30,  1 96 1 ,  the valve 
was closed for 13 hour s ,  then opened again . Travel time for this second rise 
was 5 . 5  hours . I t  was noted that it took about 2 hours from the t ime the valve 
was closed until the water began reced ing at the s tream-gaging station. 

SUMMARY AND CONCLUSIONS 

1 .  Rainfall on the De�p Creek s tudy area varied from an extremely dry year 
( 9 , 5 2  inches ) in the 1956  water year to a fairly wet year (3 1 , 58 inches ) in the 
1958  water year, compared with the long- term average rainfall o f  2 7 . 55 inches 
a t  Brownwood . This provided a better opportunity to evaluate the e f fects o f  
the s tructures than if the period had covered only dry or we t year s .  
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2 .  The data sho,q that for the per iod of record the floodwater-re tarding 
s tructures contained all floodflows into the poo l s ,  thereby causing outflow to 
pass through the municipa l s p i l lways designed for this purpose.  

3 .  Sedimentation surveys of two s ites,  3 and 5 ,  ind icate sedimentation 
rates sl ightly above des ign rate for s ite 3 and below des ign rate for s ite 5 .  
Sedimentat ion rate at each s ite is expected to approach the des ign rate as time 
pas s e s .  

4 .  Many special s tudies and analyses could b e  made us ing the monthly and 
annual water budget factors summarized in Tables 1 2 , 14,  and 1 5 ,  and from the 
duration, amount, and the maximum increments for 1 5 ,  30,  and 60-minute rainfall 
intervals for all (134) s torms that exceeded 0 . 4  inch rainfall compiled in 
Table 13 . 

5 .  The wa ter budget factors for the pool s  include rainfa l l 7  inflow, out
flow, and consump tion. The fol l owing table  summarizes these factors for water 
years 1 95 5 - 6 1 ,  after all s tructures were completed and gages were ins talled at 
each site.  

Summary of water budget for pool s  

Consump- Outflow 
Total Ra infall 

Percent 
Natural 

Percent 
S ite 

t ion 
(acre-

inflow* on pool (col . 5/ 
runo ff 

(col . 2/ 
(acre-

fee t) (acre- (acre-
col . 4)  

(acre-
col . 7)  

feet )  feet) fee t) feet) 

1 2 , 570 8 , 2 00 1 0 , 8 7 0  780 7 . 2  1 0 , 2 1 0  25  

2 2 8 0  814  1 , 1 00 90 8 . 2  1 ,  03 0 2 7  

3 1 , 3 90 2 , 740 4 , 2 2 0  490 1 1 . 6  3 , 800 37 

4 3 23 1 , 13 0  1 , 51 0  101 6 . 7  1 ,420 23 

5 1 ,4 1 0  4 ,  940 6 , 400 3 94 6 . 2  6 '  080 23 

Subtotal 5 , 970 1 7 , 83 0  24, 1 00 1 , 8 6 0  7 . 7  2 3 , 53 0  2 5  

8 1 , 17 0  4 , 83 0  5 '  940 405 6 . 8  5 , 6 1 0  2 1  

Total 7, 140 2 2 , 660  3 0 , 040 2 , 260  7 . 5 2 9 , 140 25 

* Total inflow adj us ted to s imulate runoff that would have occurred in the 
absence of poo l s .  
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6 .  The water budget factors for the eight subareas include rainfal l ,  run
off, and consump tion . The following table summariz es these factors for water 
years 1 955-6 1 . 

Summary of water budget of separate areas 

Subarea Rainfa l l  Runoff Consumption Percent 
(inches )  (inches )  (inches )  (runoff/rainfall)  

Above s ite 1 18 0 . 6  2 0 . 8  15 9 . 8  ll . 5  

Above s ite 2 1 82 . 3  24 . 4  1 57 . 9  13 , 4  

Above s i te 3 185 . 0  2 0 . 8  1 64 . 2  ll . 2  

Above s ite 4 1 80 . 4  2 1 . 9  158 . 5  12 . 1  

Above s ite 5 181 . 6  2 1 . 7  1 5 9 . 9 1 1 . 9  

Combined above 
s ites 1 -5 181 . 4  2 1 . 2  1 6 0 , 2  1 1 . 7  

Above Deep Creek 
s tream-gaging s ta t ion 1 78 . 6  1 8 . 2  1 6 0 . 4  1 0 . 2  

Above s ite 8 167 . 8  24 . 3  143 . 5  14 . 5  

Above Dry Prong Deep 
Creek s tream�gaging 
s ta t  ion 1 6 8 . 2  1 7 . 9  1 5 0 . 3  1 0 . 6  

7 .  The runoff that would have flowed past the floodwater-re tarding s truc
tures,  had they no t been buil t, was de termined by adjusting for the effec t o f  
ra infall d irec tly on the pools . Discharge a t  the s tream-gag ing s tations cannot 
be completely adjus ted for the effec t of the floodwater-re tarding s tructures 
because the final d ispos ition of the channel losses  between the s ites and the 
s tream-gaging s tation cannot be determined with the present ins trumentation . 

8 .  A comparison o f  inflow computation by the "budget" and "graph " methods 
was made with the following resul t s :  

a .  Both the • •graph" and "budget" methods agree within limi ts of error 
of the meas urements . 

b .  Computed inf low was less than 3 percent low when cons lUllption \vas 
neglected . 

c ,  Computed inf low was 1 . 2  percent low when the effect of the pool 
area was neg lec te d .  

9 .  Total ra infa ll for the area computed from a s  few as 2 gages was approx
imately the same as to tal rainfa l l  computed from 15 rain gage s .  The s tudy 
revealed that the d is tribution of rainfall to tal was approximately the s ame 
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over the arid area o f  the Deep Creek watershed as over the more humid area o f  
the Honey Creek watershed . 

1 0 .  A comparison o f  Thie s sen ' s  method o f  determining rainfall d is tribut ion 
over an area was made with the a�ithmet ic average . The resul ts ind icate no 
s ignificant d if ferences for monthly and annual averages .  

1 1 .  A channel loss  s tudy showed that transmiss ion losses from the outflow 
s tructures to the s tream-gaging s ta tions fluc tuated greatly . The percentage o f  
loss  d iminished rapidly when the volume was large o r  l ength o f  release per iod 
was long . 

EVALUATIONS AND RECOMMENDATIONS CONCERNING 
THE STATEWIDE SMALL WATERSHED STUDIES 

The purpose o f  this sec tion is to appraise the adequacy o f  the me thodology 
and ins trumenta t ion now in use, and to sugges t  other methods and add itional 
ins trumentation where these seem to be needed, for attaining the nine obj ec tives 
of the s tatewide investigation as given in the Introduct ion . 

1 .  Bas i n  data needed for most purposes concerned with the hydrologi c  
e f fects of the floodwater-retarding s tructures are being adequately obtained a t  
s ites 3 ,  5 ,  and 8 i n  the s tudy area. S ites 3 and 8 are equipped with s tilling
well recording gages ,  and s ite 5 is equipped with a bubbler gage . Total con
sumption is computed us ing incremental changes in the water-surface elevation. 
Bubbler gages produce a s tep-stage graph, whereas s t il l ing wel l s  produce a 
smooth continuous graph, so that small incremental changes in gage heights can 
be more accurately determined from the latter. I t  is  recommended that s t il l ing 
wel l s ,  rather than bubbl er gages, be ins t al l ed at all future pool ins tal lations . 
Data from the three s ites not equipped with recording gages are obtained from 
weekly s taff-gage and crest-stage readings . These data are recognized to be o f  
l imited but sufficient accuracy i n  monthly and annual runo ff calculations and 
in monthly and annual consump t ion determinat ions . 

Data for the basic water budget equation (Q1 = Q0 ± 6S + C) have been 
collected ;  however, more information is needed relative to the total consump
t ion (C) . In order to better separate the factors compris ing C ,  the following 
recommendation is mad e .  

Investigate the pos s ib il ity o f  us ing the "cl imatic index" procedure for 
evaporat ion at each s tudy area. This prodecure was presented in U . S .  Weather 
Bureau Technical Paper 3 7  (Kohler, Nordenson, and Baker, 195 9) from which aver 
age monthly values o f  lake evaporation could be computed us ing the air tempera
ture, dew point, s olar radiation, and wind movement. If this procedure can be 
es tabl ished , it  would provide a me thod o f  separating evaporation from evapo
transpiration. Thus,  another item can be inves tigated in the water budge t .  
Also, evaporation computations could b e  extended back throughout the period o f  
record at each s tudy area with more accuracy than with pan coeffic ients . 

Capa city t ables which have been developed from 2 - foot contour maps give 
the needed accuracy for content s .  For those pools  in s tudy areas where 2 - foot 
contours are no t ava ilable,  it  is recommended that topographic surveys be mad e .  
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In order to d is tinguis h evapotransp iration from bank s torage, it  is recom
mended t hat periodic inspections be made of t he e xtent o f  wetted area around 
the periphery o f  t he poo l s  in eac h s tudy area,  This can also be accomp l is hed 
by boring small holes at des ired intervals and inspecting for depth to water 
table.  This may explain, to a large extent, t he reason the consumpt ion, as 
determined for t he Deep Creek s tudy area, is so muc h  higher than t he average 
annual lake evaporation in t his area.  

Sufficient hydrolo gic data are being obtained at t he s tream- ga ging s tations 
to s how d ischarge from t he s tudy area . However, more data are needed to ascer
tain c hannel losses.  

2 .  The data obtained t hus far l imit t he e xtent to  whic h a de termination 
can be made of t he net e ffec t  of ·t he floodwater-retarding s tructures on volume 
and rate o f  s treamflow at downs tream points . With t he present ins trumentation 
and me t hodology, such e ffects can be accurately de termined only at t he dams ite s .  

To determine t he e ffec ts t he floodwater-retarding s tructures have on down
s tream volume o f  runoff, it is essential firs t to obtain data on c hannel or 
transmission losses . I t  is recommended t hat a continuous s tream-gaging s tation 
be e s tab l i s hed on t he main c hannel of Deep Creek within the s tudy area far 
enough upstream from t he e xis ting s tream-gaging s tation so as to have no more 
t han one- ha l f  t he uncontrolled drainage area above it.  T his s tream- gaging 
s tation would provide not only data for c hannel losses, but also data useful in 
c hecking t he appl ic ability o f  flood -routing tec hniques (objective 7 )  and in 
de termining t he flood -attenuation e ffec ts of t he s tructures at downs tream 
points . It is fur t her recommended t hat a control s tudy area (a contiguous area 
if poss ible) be equipped for a better determinat ion a t  t he e ffects of flood 
water-retarding s tructures .  T his control s tudy area s hould be located near t he 
Deep Creek waters hed and contain as few man-made s tructures as possible.  Run
o ff from both areas could be compared to see i f  t he e ffects o f  t he s tructures 
could be determined . 

3 .  The geology o f  t he area is such t hat t here is little pos s ibility o f  
seepage .  Excep t for s i te 5 ,  t his report ind icates l ittle or no seepage at t he 
floodwa ter-retarding s tructure s .  Ground -water s tudies have not been made in 
connection with t his inves tiga t ion. I t  is recommended t hat periodic inspec
tions be made o f  t he main c hannel downs tream from t he floodwater-retarding 
s tructures to determine w he t her t he c hannel remains moist during periods of no 
rain . . Dep t hs to moisture and to t he water table be low t he s tream c hannel 
s hould be measured in s ha llow dug or bored ho les if possible .  

4 .  The sediment yield from d i fferent parts o f  the s tudy area appears to be 
s i gnificantly d ifferent, as s hown by t he sed imentation surveys at s ites 3 and 
5 .  Site 3 is collecting sediment at a more rapid rate than it was des igned for, 
and s ite 5 is collect ing sediment a t  a slower rate . However, the sedimentation 
rate at either s ite is within prac tical l imits and no recommendations are made 
for additional work. 

5 .  Ins trumentation at s ites 3 ,  5 ,  and 8 is sufficient to provide accurate 
es timates of runoff resul ting from a given amount of rainfall for eac h  water
s hed . It is recommended t hat future reports investigate rainfal l - runoff rela
tions in greater detail . Some sugges ted avenues o f  investigation are: 
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a .  Unit hydrographs : There is a poss ibi lity that unit hydrographs 
for sma l l  areas can be combined to permit runoff es timations for 
large areas . 

b.  Coaxial r e lation s imi lar to that suggested by M. A.  Kohler and 
R. K .  Linsley, Jr . ( 1951)  and expanded by R. K. Linsley, Jr . ,  
M. A .  Kohler, and J .  L .  H.  Paulhus ( 1958) . 

c .  Multiple correlation by programming for a computer . 

6 .  When one s tudy area is being analyzed for rainfall -runoff relation
ships, there are certain factors that remain relatively unchanged . Topography, 
geology, s lope, shape, s iz e ,  and ground cover (seasonally at least) are

. 
some o f  

the factors . Assuming these factors to be constants , a s tudy o f  the e ffec t  o f  
o ther factors a ffec t ing the rainfall -runoff relationship could b e  initia ted . 
Antecedent rainfall,  intens ity, overall length o f  the s torm, and time of year 
are some o f  the factors to be cons idered . A combination o f  these factors could 
be programmed for a computer. By es tabl ishing coeffic ients for these factors , 
d ifferent s tudy areas could then be used for the s iz e ,  shape, etc . ,  fac tors.  

Data in this report provide several factors for consideration, and can be 
used as a springboard to further s tud ies . 

7 .  Adequate data are not available from this inves t igation to check the 
applicab i l ity o f  flood-routing procedures and techniques for smal l  s treams . 
The es tablishment o f  the s tream-gaging s tation recommended in item 2 above 
would prov ide some data fo r this purpos e ;  however, the estab l ishment o f  a ne t
work of cre s t - s tage gages, supp l emented with flood hydrograph data from tempo
rary recording s tream gages on tributary s treams would be neces sary to fully 
meet this obj ec tive. 

In order to have more data concerning transmiss ion losses,  it  is recom
mended that seepage runs be made in the reaches between the floodwater-retard
ing s tructures and the s tream-gaging s tations during periods o f  no d irec t run
off  when reservoirs are d ischarging. 

8 .  S tudies indicate that prac tically the same amount o f  total rainfall 
over the area could have been computed with fewer rain gages .  It is recom
mended that for future s tudy areas , where only total rainfall over the area is 
needed, fewer rain gages be ins talled. It is further recommended that if fewer 
rain gage s are ins tal l ed ,  they be s tandard U . S .  Weather Bureau record ing rain 
gages . The timing o f  a s torm is as important as the quantity insofar as unit 
hydrographs and o ther rainfall -runoff relations are concerned . 

9 .  There was l ittle 9pportunity to obtain water samples o f  floodflows 
during the t ime between the initiation of the qual ity-of-water data-col l ec t ion 
program and the time this report was prepared . However, it is recommended that 
the program rema in in e ffect at leas t until floodflows can be sampled . 

- 52 -



GLOSSARY 

Le tter Symbols 

A Drainage area (see "terms " below) . 
Ap Mean surface area o f  pool in acres during periods o f  rainfal l .  
C Consumptien (see "terms" below) . 
Qa Natural runoff (see "terms " below) . 
Q1 Total inflow into a pool in acre-feet .  
Qo Outflow through des igned outle t  works . 
R Rainfall in inches .  
Rp Rainfall on the pool in acre- feet .  
�S (de l ta S )  Indicated change in pool contents . 

Terms 

Acre -feet (acre-ft) . - -A term used in measuring the volume of water, equal 
to the quantity of water required to cover 1 acre 1 foot in depth, or 43 , 560 
cubic feet .  

Base runoff . - -Sus tained or fair weather runoff. 

Consumption (acre-ft or in.). ·-That part of the total identified water 
that does not appear as outflow or runoff. For the poo l s  it includes evapo
ration, evapotranspiration, s eepage, and other depletions ; for each subarea i t  
i s  rainfall minus runof f .  

Contents (acre·ft). - -The volume of water in a pool . Volume is computed on 
the basis of a level pool and does not include bank s torage . 

Cubic feet per second (cfs) . --A rate o f  discharge of a s tream whose channel 
is 1 s quare foot in cro s s -sectional area and whose average velocity is 1 foot 
per second . 

Cfs -day . - -The volume o f  water represented by a flow o f  1 cubic foot per 
second for 24 hours . It equals 86, 400 cubic feet,  1 . 983471 acre - feet,  or 
646, 3 1 7  gallons . 

Drainage area (square miles or acres) . --Area drained by a s tream at a 
spec ific location, measured in a horizontal plane, which is so enclosed by a 
topographic divide that d irect surface runoff from rainfall normally would 
drain by gravity into the s tream above the spec ified poin t .  

Natural runo ff (acre-ft or in.) . - -Runoff above a floodwater-retarding 
s tructure, adjusted for rainfall on the pool surface and for the effect of the 
surface area o f  the pool (see equation 2 ,  page 2 6) .  

Parts per mill ion (ppm) . --A unit for express ing concentration, by weight, 
of chemical cons t ituents or sed iment.  Parts per mill ion of chemical cons tit
uents is computed as one mill ion times the ratio of the weight o f  cons tituents 
to the weight o f  the solution. Parts per mill ion or sed iment is computed as 
one mill ion t imes the ratio of the dry weight of sediment to the weight of 
water-sed iment mixture. 
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Runoff (acre-ft) . - -The total volume o f  water from an area discharged 
through surface s treams during the des ignated period , 

Runoff (in.) . - -The depth to which the dra inage area would be covered if all 
the runoff for a given time period \vere uniformly dis tributed on it.  

Sediment . - -Fragmental material that originates mos tly from rocks and is 
transported by , suspended in, or deposited from water or air, or is accumulated 
in beds by other natural agencies . 

Subarea (acres or square miles) . - -That area that has been designated for 
detai led analyses or special s tudy . One subarea can be composed of several 
sma l ler subareas . The Deep Creek s tudy area is composed of subareas above each 
floodwater-re tarding s tructure and subareas above each s tream-gaging s tation. 

Water budge t . - -An account ing of water ga ins and losses in a subarea . 

Water year . - -The 12 -month period, October 1 through September 3 0 .  The 
water year is des ignated by the calendar year in which it end s .  Thu s ,  the year 
ending September 3 0 ,  1 9 6 1 ,  is called the 1 1 196 1  water year . "  
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Table 12 . --Summary of rainfall, in inches , for Deep Creek study area, October 1953 to September 1961 

Date of Stonn Gage Number 

1-S 2-S 3-S 4 -R 5-S 6-s 7-S 8-S 9-R 10-S 11-R 12-S 13 -R 14-s 15-S 16-R 17-R I I I I I I 
Rain gages installed in September 1953 

1953 
Oct . 3-4 5 . 97 6 . 95 7 . 68 7 . 21 7 . 63 7 . 90 7 . 20 7 . 81 ? . 30 ? . 44 ? . 70 6 . 4o 5 . 8o 7 . 52 6 . 6o  

23 .73 L 4o  .92 1 . 12 .82 .97 . 67 .67 . 64 . 66 . 50 · 53 . 50 . 59 .44 
30 -31 . 37 . 4o  . 39 .41 . 37 . 42 . 39 .44 .41 . 41 . 43 . 42 .31 .48 . 50 

Monthly Totals 7 . 07 8 . 75 8 . 99 8 . 74 8 . 82 9 . 29 8 . 26 8 . 92 8 . 35 8 . 51 8 . 63 7 . 35 6 . 61 8 . 59 7 . 54 

Nov . 3 .29 .23 . 30 .22 .20 .39 .29 .28 .28 . 3, .26 . 37 .30 .38 .31 
19 .07 .08 .09 . 10 .07 .10 .06 . 11 . 10 .0 . 18 . 16 .04 .15 . 12 

Monthly Totals 0 .36 0 . 31 0 . 39 0 . 32 0 .27 0 . 49 0 . 35 0 . 39 0 . 38 0 . 43 0 . 44 0 . 53 0 . 34 0 . 53 0 . 43 

Dec . 2 .06 .04 . 18 .17 0 0 .01 .03 .21 .03 . 27 .01 .12 0 .02 
19 .05 .03 .04 .07 .05 .06 .06 .08 .10 .08 . 12 . 10 .09 .04 . 11 
27 .09 .09 . 10 .15 .07 .07 .04 . 10 . 10 .08 . 10 .o6 .05 0 .02 

Monthly Totals 0.20 0.16 0 . 32 0 . 39 0 . 12 0.13 0 . 11 0 . 21 0 . 41 0 . 19 o.49 0 . 17 0 . 26 o .o4 0 . 15 

1953 CALENDAR 
YEAR TOTAlS -- - - - - -- -- -- -- -- -- - - -- -- - - -- - -

1954 
Jan . 13 .07 .06 .06 .10 .05 .06 .06 .06 .10 .08 . 10 .06 . 10 .06 .09 

17 .13 . 13 . 11 .20 .10 . 12 .12 .13 .20 .17 .20 .13 .10 . 13 .10 

Monthly Totals 0 .20 0 . 19 0 . 17 0 . 30 0 . 15 0 . 18 0 . 18 0 . 19 0 . 30 0 . 25 0 . 30 0 . 19 0 . 20 0 . 19 0 . 19 

Feb . 2 .02 .02 .06 .08 . 17 . 18 .17 .15 .19 .20 . 30 . 20 .18 .14 . 17 
Monthly Totals 0 . 02 0 . 02 0 .06 0 .08 0 . 17 0 . 18 0 . 17 0 .15 0 . 19 0 . 20 0 . 30 0 . 20 0 . 18 0 . 14 0 .17 



Table 12 . --Summary of rainfall, in inches,  for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm 
Gage Number 

1-S 2-S 3 -S 4-R 5 -S 6-S 7-S 8-S 9-R 10-S 11-R 12-S 13-R 14-S 15-S 16-R 17-R 

1954 
Mar . 4 0.20 0 . 19 0 . 30 o . 4o 0 . 17 0 . 23 0 . 17 0 . 20 0 . 50 0 . 20 0 . 30 0 . 14 0.28 0 . 12 0 . 16 

24 0 0 0 .10 0 0 0 0 .10 0 .09 0 .09 0 0 

Monthly Totals 0 . 20 0.19 0 . 30 0 . 50 0.17 0 . 23 0 . 17 0. 20 o. 6o  0.20 0.39 0 .14 0 . 37 o. l2 0.16 

Apr . 7 . 66 . 35 .07 .08 T .05  T .03 .05 T . 15 . 15 . 10 .15 .15 
12 .06 T T .09 .03 . 12 T .02 . 10 T . 12  T . 08 .07 .06 . 
15 T T T .04 T .05 T . 13 .05 T . 30 . 18 .09 T . 10 

22-23 .31 .30 .25 .20 .28 .30 T . 39 . 90  .49 .4o . 36 .22 .15 .32 
27 . 50 . 66 .85 .95 -93 1 . 10 . 90  .98 1 . 10 1 .00 .98 .98 1 . 20 . 92 1 .09 
30 1 . 32 1 . 15 1 .06 1 . 30 1 .28 1 . 19 1 . 28 1 .73 1 . 85 1 . 50 1 . 30 1 .08 1 . 30 .99 .93 

Monthly Totals 2 .85 2 . 46 2 . 23 2 . 66 2 . 52 2 . 81 2 . 18 3 . 28 4 .05 2 . 99 3 . 25 2 .75 2 . 99 2 . 28 2 . 65 

May 2 .4o . 35 .32 . 4o . 4o .36 .39 . 14 . 15 . 12 .20 .16 .20 .15  .14 
6 .09 . 12  . 12  .12 . 12  .17 . 18 .24 .20 .16 .30 .26 .30 .39 . 53 

11 .70 .83 .89 .98 . 84  .86 1 . 14 1 .06 1 . 30 .97 l . Eio  1 . 52 1 . 28 1 . 70 1 . 88 
18 .12 .09 .10 .07 .09 . 10 .09 .07 T T .09 T T .09 T 

23-24 . 50 . 63 . 54 . 50 . 38 .42 . 3 5  . 33 .30 .32 .32 .34 . 18 .31 .27 

Monthly Totals 1 . 81 2 .02 1 . 97 2 .07 1 . 83 1 .91 2 . 15 1 . 84 1 . 95 1 . 57 2 . 51 2 . 28 1 .96 2 . 64 2 . 82 

June 8 .01 .02 .03 .02 .06 .24 .08 . 4o .12 .28 .4o .48 . 31 . 55 .47 
21 0 0 0 0 0 0 0 .13 .30 . 17 0 0 .03 0 T 
27 .15 .11 .05 .15 .07 .09 . 12  .27 0 T .40 0 0 .03 0 

Monthly Totals 0.16 0 . 13 0 . 08 0 . 17 0 . 13 0 . 33 0 . 20 0 . 80 0 . 42 0 . 45 0 . 80 0 . 48 0 . 34 0 . 58 0 . 47 

July 7 0 0 0 0 0 0 0 0 0 0 .19 0 0 0 0 
31 .04 .09 T .08 .24 .29 T .30 . 18 .26 . 6o .73 .4o .45 .33 

Monthly Totals 0 .04 0 . 09 0 0 . 08 0 . 24 0 .29 0 0 . 30 0 . 18 0 . 26 0.79 0 . 73 o.4o o.45 0.33 
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Table 12. - -Summary of rainfall, in inche s ,  for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 
1-S 2-S 3 -S 4 -R 5-S 6-S 7-S 8-S 9-R 10-S 11 -R 12-S 13 -R 14-S 15-S 16-R 17-R 

1954 
Aug . 22 0 0 0 0 0 0 0 . 12 0 0 . 11 0 .08 0 0 0 0 0 

30 .02 .07 .05 .10 0 0 T T .05 0 .09 .05 0 0 0 

Monthly Totals 0 . 02 0 . 07 0 . 05 0 . 10 0 0 0 . 12 0 0 . 16 o .o8 0 .09 0 . 05 0 0 0 

Sept . 6 0 .17 T . 4o  0 0 T 0 0 0 0 0 0 0 0 
7 0 .16 . 30 . 18 .48 .45 .09 .65 . 65 .05 . 25 0 0 0 0 

20 T T T .09 T .02 T 0 0 0 0 0 0 .03 T 
30 . 32 .37 . 56 . 45 . 59 . 54 .34 .31 .30 .41 . 40 -37 . 15 - 39 . 35 

Monthly Totals 0 . 32 0 . 70 0 . 86 1 . 12 1 .07 l .Ol 0 . 43 0 . 96 0 . 95 0 . 46 0 . 65 0 . 37 0 . 15 0 . 42 0 . 35 

1954 WATER 
YEAR TOTALS 13 .23 15 .19 15 . 37 16.83 15 .49 16.85 14 . 20 17.24 17 .78 15 . 51 18 .55  15 . 19 13 . 8o 1 5 . 98 15 .26 

Oct . 1 .27 .31 .47 -35 . 50 .45 .29 .47 . 6o  .61 . 50 . 54 - 5 5  - 57 . 52 
5 . 62 - 59 . 69 - 57 . 72 .67 . 43 .20 . 30 .26 .23 .26 .4o .21 - 33 

23 . 45 . 39 .38 .45 .4o . 51 .41 . 51 .40 .48 . 50 - 57 . 4o  . 55 . 44 
27 2 . 21 1 . 96 2 . 28 2 . 35 1 . 57 1 . 79 1 . 55 1 . 57 1 . 90 1 . 68 2 . 50 2 . 18 1 .90 1 . 95 1 . 99 

Monthly Totals 3 - 5 5  3 . 25 3 . 82 3 .72 3 . 19 3 . 42 2 . 68 2 . 75 3 . 20 3 .03 3 - 73 3 - 55 3 .25 3 . 28 3 . 28 

Nov. 4 .10 .05 .06 .15 .13 . 17 . 14 .16 .15 . 15 . 6o  . 42 .25 . 62 . 66 
14 . 58 .96 .82 . 90 .85 -73 . 61 . 65 -75 . 57 . 48 .83 .70 .62 .76 

Monthly Totals 0 . 68 1 . 01 0 . 88 1 . 05 0.98 0.90 0.75 0.81 0 . 90 0.72 1 . 08 1 . 25 0 . 95 1 . 24 1 . 42 

Dec .  28 .05 .09 .09 .35 .04 .08 .18 .09 .05 .14 .15 .12 .07 .10 . 14 

Monthly Totals 0.05 0.09 0.09 0.35 0.04 0.08 0 . 18 0.09 0.05 0. 14 0. 15 0 . 12 0.07 0. 10 0. 14 

1954 CALENDAR 
YEAR TOTALS 9 . 88 10 .32 10 .46 12 . 50 10 .49 11.34 9.09 11.37 12 .79 10 . 24 13 .95 12 .06 10 .86 11.44 11 .98 



Table 12. --Summary of rainfall, in inches , for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 

1-S 2-S 3-S 4-R 5-S 6-S 7-S 8-S 9-R 10-S 11-R 12-S 13-R 14-s 15-S 16-R 17-R 

1955 
Jan. 8-9 0 . 37 0 . 36 0 . 36 0 . 48 0 . 30 0 . 45 0 . 35 0 . 34 0 . 40 0 . 38 0 . 38 0 . 36 0 . 31 0 .33 0 . 31 

14 .15 . 15 . 15 .15 .12 .15 .14 . 11 . 12 .10 .20 . 17 . 10 . 19 . 11 
15 .45 . 45 .45 . 45 . 35 .45 . 41 . 37 . 4o  .35 .30 .26 .30 .28 .33 
17 . 10 .09 . 10 .10 .08 . 10 .09 ' .09 .10 .09 .08 .07 . 10 .08 . 11 

Month� Totals 1.07 1 .05 1 .06 1 . 18 0 . 85 1 . 15 0 . 99 0 .91 1 .02 0 .92 0 . 96 0 . 86 0 . 81 0 . 88  0 .86 

Feb. 3 .86 . 69 . 69 .80 .63 .74 .68 .48 .45 . 41 .75 . 62 .49 . 70 . 50 
4 . 97 .78 .n . 90 .71 .83 .77 .99 .92 .83 .85 .71 .86 . 8o  .87 
5 .03 .04 .02 .06 .02 .04 .01 .01 .08 .03 .08 .03 .05 .01 .04 

19 T T T .05 T T T T .03 T .03 T T T T 

Monthly Totals 1 . 86 1 . 51 1 . 48 1 .81 1 . 36 1 . 61 1 . 46 1 . 48 1 . 48 1 . 27 1 . 71 1 . 36 1 . 40 1 . 51 1 . 41 

Mar . 19 .26 .18 .22 .22 .23 .31 .20 . 17 . 18 .25 . 30 .26 .18 .23 .14 

Monthly Totals 0 . 26 0 . 18 0 . 22 0 .22 0 . 23 0.31 0 . 20 0 . 17 0 . 18 0.25 0 . 30 0 . 26 0 . 18 0 . 23 0 . 14 

Apr . 9 . 62 1 .41 1 . 35 .77 .76 . 69 . 66 .91 .90 . 63 . 68 .73 . 5 5  . 59 . 55 
20 . 51 . 55 .47 .60 .47 .49 .49 . 53 .78 .35 .4o T .15 . 17 . 15 

Monthly Totals 1 . 13 1 . 96 1 . 82 1 . 37 1 . 23 1 . 18 1 . 15 1 .44 1 . 68 0 . 98 1 .08 0 . 73 0 . 70 0 . 76 0 . 70 

May 9 .19 . 11  .11 . 10 .04 .04 .18 .03 .09 .02 .05 .04 .04 .03 .04 
10 . 62 .86 .70 .67 .43 . 50 .48 . 77  1 . 84 1 . 37 .86 . 56 .88 .74 . 65 
11 .31 .42 .34 .33 .21 .25 .24 . 14 . 33 .25 . 54 .35 .62 .47 .46 
17 4 .22 4 . 44 4 . 67 4 . 90 4 . 39 5 . 30 5 . 35 4 . 43 5 .00 3 . 53 4 . 68 3 .86 3 .28 4 . 02 3 .67 

18-19 3 .05 3 . 21 3 . 39 3 . 55 3 . 18 3 . 84 3 . 87 3 .72 4 . 20 2 . 96 3 .07 2 . 53 2 . 12 2 . 63 2 . 37 
22 .01 .02 .05 T .02 .02 .04 .05 .07 .08 T .08 .15 .04 .11 
26 .18 .08 .08 .17 .23 .30 .37 .41 .18 .35 . 43 .37 .41 .49 . 43 

Monthly Totals 8 . 58 9 . 14 9 . 34 9 . 72 8 . 50 10 .25 10 . 53 9 . 55 11 .71 8 . 56 9 . 63 7 . 79 7 . 50 8 . 42 7 . 73 



Table 12. - -Summary of rainfall, in inches,  for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 

l-S 2 -S 3 -S 4 -R 5 -S 6-S 7-S 8-S 9-R lO-S ll-R 12-S 13 -R 14-S 15-S 16-R 17-R 

1955 
June 4 0 . 58 0 . 34 0 . 38 0 . 55 0 . 47 0 . 46 0 .3 5  0 . 54 0 . 41 0 . 42 0 . 50 0 . 46 0 . 5 5  0 . 49 0 . 58 

5 1 . 37 . 8o  .89 1 . 30 l . lO 1 .08 .82 1 .21 -93 .96 l . OO .93 . 6o  .98 .63 
7 . 68  .4o .43 . 64 . 54 . 53 .41 .08 .06 .07 .39 .36 .35 . 39 .37 

8-9 .03 .82 . 62  .70 .63 .22 . 59 .70 .70 - 55 .75 .70 . 50 . 67 . 67 
15 . 51 . 52 .28 . 50 .37 .47 .27 -37 . 6o  .23 0 0 0 0 0 
20 .24 .24 .13 .23 .17 .21 . 12  . 14 .22 .08 . 20 .21 .20 . 2 4  .19 
29 .05 .48 . 58 . 67 .21 .25 .30 .27 . 15 . 19 .20 .20 .15 .10 .26 

Monthly Totals 3 .46 3 . 6o  3 . 31 4 . 59 3 . 49 3 . 22 2 . 86 3 . 31 3 .07 2 . 50 3 . 04 2 . 86 2 .3 5  2 . 87 2 . 69 

July 12 0 0 0 0 0 0 0 T .07 . 57 .05 .06 .06 0 .06 
16 .85 .71 . 5 1  .71 . 51 . 57 . 68 . 51 .41 . 61 .71 .98 1 . 5 5  . 88  1 .87 
17 . 39 .32 .23 .32 .23 .26 . 31 .45 .36 . 54 .25 .34 .26 .31 .31 

17-18 1 . 12 .93 . 66 .93 .67 .74 .89 1 . 33 1 . 08 1 . 61 1 .07 1 .47 1 .07 1 . 33 1 . 29 
18 . 36 . 30 .21 .30 .21 .24 .28 .06 .05 .08 .03 .04 0 .04 0 
23 .06 .28 .19 .25 0 .04 .06 0 .10 0 0 0 0 0 0 

Monthly Totals 2 .78 2 . 54 L 8o  2 . 51 1 . 62 1 .85 2 .22 2 . 35 2 .07 3 .41 2 . 11 2 .89 2 . 94 2 . 56 3 . 53 

Aug . 1 0 0 0 0 .03 .22 0 .28 0 . 20 .07 . ll .05 .03 .01 
9 .13 .44 .28 .42 .13 .17 . 36 .09 .10 . 10 .09 .ll .57 .10 l .ll 

ll .05 .19 .12 .18 .06 .08 .15 . 33 .35 . 35 .85 .99 .4o .99 .78 
19 .21 .22 . 32 .18 .ll .12 . 32 .07 .21 .08 . 10 .10 . 30 .02 .71 
20 0 0 0 0 0 0 0 .42 1 . 21 .46 0 0 0 0 0 
28 0 0 0 0 0 0 0 0 0 0 .13 . 51 .34 .38 - 59 
29 . 14 . 50 .32 .20 .71 1 .28 .25 0 0 0 0 0 0 0 0 
30 .04 . 15 . 10 �06 .21 .39 .08 . 68 . 74 1 . 21 . 17 . 67 .67 . 49 1 . 16 

Monthly Totals 0 . 57 1 . 50 1 . 14 1 .04 1 . 25 2 .26 1 . 16 1 . 87 2 . 61 2 . 4o 1 . 41 2 .49 2 .33 2 . 01 4 . 36 



Table 12. - -Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Ga, e Number 
l-S 2-S 3-S 4-R 5 -S 6-S 7-S 8-S 9-R lO-S ll-R 12-S 13-R 14-S 15-S 16-R 17-R 

1955 
Sept . 10 2 .43 1 . 54 1 . 35 1 . 33 l . 6o  0 . 63 o . 4o 0 . 10 0 . 10 0 .05 0 .03 0 .02 T 0 0 

23 2 . 95 3 . 27 3 - 39 3 .20 2 . 53 2 . 59 3 .03 3 . 45 3 . 88 4 .05 4 . 54 4 .72 4 . 33 5 .02 4 .44 
24 .21 .30 .31 .29 .23 .24 .27 .17 . 19 .20 .22 .23 1 . 30 .24 1 . 33 
26 .02 .14 .15 .05 .06 .04 . 33 . 16 .45 l . ll .02 .38 1 . 58 . 15 1 .06 

Monthly Totals 5 . 67 5 . 25 5 . 20 4 .87 4 . 42 3 . 50 4 .03 3 . 88  4 . 62 5 . 41 4 .81 5 . 35 7 .21 5 . 41 6 . 83" 

1955 WATER 
YEAR 'IDTAIS 29.66 31.08 30 . 16 32 .43 27.16 29 . 73 28.21 28 .61 32 . 59 29 . 59 30.01 29 . 51 29 . 69 29.27 33 .09 

Oct . 6 .05 . 12 .09 .13 .39 . 10 .07 .03 .05 .01 . 13 .27 .10 . 14 .05 

Monthly Totals 0 .05 0 . 12 0 . 09 0 . 13 0 . 39 0 .10 0 .07 0 .03 0 .05 0 .01 0 . 13 0 .27 0 . 10 0 . 14 0 .05 

Nov. 8 . 18 - 33 .30 .30 .18 .19 .30 .18 .28 .22 . 12 . 15 . 12 .09 .08 
30 .31 .37 . 31 .48 . 44 .46 .32 . 32 . 53 .36 . 4o  .41 .30 . 47 .37 

Monthly Totals 0 . 49 0 . 70 0 . 61 0 .78 0 . 62 0 . 65 0 . 62 0 . 50 0 . 81 0 . 58 0 . 52 0 . 56 0 . 42 0 . 56 0 .45 

Dec . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Monthly Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1955 CALENDAR 
YEAR 'IDTALS 2 5 . 92 27 . 55 26.07 28.22 23.96 26.08 25 .29 25 .49 29 . 30 26.29 25 .70 25 . 42 25 . 94 2 5 . 3 5  28.75 

1956 
Jan . 17-18 .18 . 18 .23 .18 .17 .20 .18 . 19 .22 .28 .21 .24 .24 .21 .19 

19 .18 .18 . 23 .18 .17 .20 .18 .21 .25 .32 .15 .17 .21 . 15 .17 
21 .13 .13 .17 .14 .14 .16 .14 .21 .24 . 30 .27 .30 -39 .28 .32 

Monthly Totals 0 . 49 0 . 49 0 . 63 0 . 50 0 . 48 0 . 56 0 . 50 0 . 61 0 . 71 0 . 90 0 . 63 0 . 71 0 . 84 0 . 64 0 . 68 



Table l2 . --Summary of rainfall, in inches,  for Deep Creek study area, October l953 to September l96l- -Continued 

Date of Storm Gage Ntunber 

l-S 2-8 3 -S 4-R 5-S 6-s 7-S 8-S 9-R lO-S ll-R l2-S l3-R l4-s l5-S l6-R l7-R 

l956 
Feb . l O . lO 0 . 14 O . l7 0 . 14 o . n  O . l4 O . l5 O . l2 o . n  O . l4 O . l3 O . l8 O . l4 o . n  0 . 10 

8-9 1 .20 1 .05 1 . 20 1 .09 . 95 l . ll 1 . 18 1 . 24 1 .03 1 . 12 -99 1 . 10 .86 . 93 .91 

Monthly Totals 1 . 30 Ll9 1 . 37 1 . 23 1 . 06 1 . 25 1 . 33 1 . 36 l . l4 1 .26 1 . 12 1 . 28 1 . 00 1 . 04 1 .01 

Mar .  l2 .02 .03 .04 .03 .03 .03 .04 .03 .04 .04 .02 .04 .04 .02 .02 

Monthly Totals 0 . 02 0 .03 0 .04 0 .03 0 .03 0 .03 0 .04 0 .03 0 . 04 0 .04 0 . 02 0 .04 0 .04 0 . 02 0 .02 

Apr .  5 .2l .l7 .l4 .12 .08 .lO . 12  .05 . lO .07 .05 .09 .05 .01 .Ol 
l4 .07 .09 .07 . n  .07 .07 .07 .08 . H  .05 .05 .03 0 .04 .lO 

20-2l . 30 .27 .28 .25 .20 .2l . 36 .23 .25 .26 .20 .23 . l8 .22 .22 
29 .l3 . l3 .l3 . 12 .lO . l3 . l4 . l8 . l3 . l4 .08 . l5 .2l . 12  . l5 

Monthly Totals 0 . 7l 0 . 66 0 . 62 o . 6o  0 . 45 0 . 5l 0 . 69 0 . 54 0 . 59 0 . 52 0 . 38 0 . 50 0 . 44 0 . 39 0 . 48 

May l .88 1 . 65 1 . 27 . 87 .74 .85 . 53 .84 .78 .90 . 59 . 64 . 54 .96 . 65 
l 0 0 0 0 0 0 0 .17 . 16 .l8 . 69 .76 . 77  1 . 12 .93 
2 .45 .83 . 64 .44 .37 .43 .27 . 42 . 31 . 45 . 4o  .44 .37 . 65 .45 

l4 0 0 0 0 0 0 0 0 . lO 0 . lO 0 T 0 0 
23-24 1 . 32 1 . 45 1 . 20 1 . 38 1 . 20 1 . 3 5  1 . 00 1 . 50 1 . 48 L 5l 1 . 70 1 . 90 2 . 32 1 . 68 1 . 90 

Monthly Totals 2 . 65 3 . 93 3 . ll 2 . 69 2 . 31 2 . 63 1 . 8o  2 . 93 2 . 83 3 . 04 3 . 48 3 .74 4 .00 4 . 4l 3 - 93 

JUDe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Monthly Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



Table 12 . - -Summary of rainfall, in inches , for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 
1-S 2-S 3-S 4-R 5-S 6-s 7-S 8-s 9 -R 10-S ll-R 12-S 13-R 14-S 15-S 16-R 17 -R 

1956 
July 3 0 . 55 0 . 69 0 . 72 0 .13 0 . 77 0 . 61 0 . 20 0 . 20 0 . 40 0 .08 0 . 30 0 . 10 0 . 20 0 . 21 0 .03 

6 . 38 .47 . 49 . 50 . 53 . 42 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 - 5 5  .27 0 0 T 0 0 

20 .15 . 10 .11 .13 .91 .90 .16 . 58 .25 . 38 . 48 . 6o  .30 -75 . 66 

Monthly Totals 1 .08 1 . 26 1 . 32 1 . 36 2 . 21 1 . 93 0 . 36 0 .78 1 .20 0 . 73 0 . 78 0 . 70 0 . 50 0 . 96 0 . 69 

Aug . 19 0 .21 .11 .05 .02 .14 .03 . 48 T . 51 .20 .88 1 . 00 . 19 . 15 
28 . 80  - 97 .92 1 . 20 1 . 56 1 . 52 1 . 97 1 . 18 1 . 3 1  1 . 25 2 . 22 1 . 94 2 . 24 1 . 86 1 . 71 
29 . 28 . 35 .33 .43 . 56 . 5 5  . 71 . 71 .78 .75 0 0 0 0 0 

Monthly Totals 1 .08 1 . 53 1 . 36 1 . 68 2 . 14 2 . 21 2 . 71 2 . 37 2 . 09 2 . 51 2 . 42 2 . 82 3 . 24 2 .05 1 . 86 

Sept . 25 . 16 .30 . 30 . 50 .08 .10 . 15 .26 .25 .18 .30 .09 . 4o  . 11 .08 

Monthly Totals 0 . 16 0 . 30 0 . 30 0 . 50 0 .08 0 . 10 0 . 15 0 . 26 0 . 25 0 . 18 0 . 30 0 .09 0 . 40 0 . 11 0 .08 

1956 WATER 
YEAR 'IDTALS 8 . 03 10 .21 9 . 45 9 . 50 9 . 77 9 - 97 8 . 27 9 . 41 9 . 71 9 - 77 9 . 15 10.00 10 .98 9 . 68 9.25  

Oct . 15 . 80  . 69 - 75 . 67 .85 .96 . 70 . 6o  . 80  .85 .78 . 64 .97 .75 1 . 02 
18 .25 .28 . 68  . 56 .62 . 32 . 87 . 37 .30 .36 .35 .4o .70 . 6Q  .92 
30 .71 . 5 5  .49 . 60 - 59 . 68 . 51 . 68 . 56 . 69 -75 . 68 .72 .66 .63 

Monthly Totals 1 . 76 1 . 52 1 . 92 1 . 83 2 .06 1 . 96 2 . 08 1 . 65 1 . 66 1 . 90  1 . 88  1 .72 2 . 39 2 .01 2 . 57 

Nov . 2 . 12 .11 . 12 .ll .07 . 13 .10 . 10 . 10 .10 . 12  . 17 . 13 . 15 .14 
4 -33 .31 .35 . 32 .19 . 38 .31 . 44 .45 . 46 . 30 .42 .45 - 39 . 47 

Monthly Totals 0 .45 0 . 42 0 . 47 0 . 43 0 . 26 0 . 51 0 . 41 0 . 54 0 . 55 0 . 56 0 . 42 0 . 59 0 . 58 0 . 54 0 . 61 



Table 12 . --Summary of rainfall, in inches,  for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 

1-S 2-S 3-S 4 -R 5 -S 6-s 7-S 8-S 9-R 10-S ll-R 12-S 13-R 14-s 15-S 16-R 17-R 

1956 
Dec . 8 0 .02 0 . 03 0 .03 0 .05 0 .02 0 .06 0 .02 0 .03 0 . 03 0 . 02 0 . 02 0 .03 0 .03 0 .02 0 . 02 

18-19 1 . 21 1 . 31 1 . 26 1 .25 1 . 23 1 . 52 1 . 22 1 . 37 1 . 32 1 . 41 1 . 36 1 . 43 1 . 35 1 . 32 1 . 35 

Monthly Totals 1 . 23 1 . 34 1 . 29 1 . 30 1 . 25 1 . 58 1 .24 1 . 40 1 . 35 1 . 43 1 . 38 1 . 46 1 . 38 1 . 34 1 . 37 

1956 CALENDAR 
YEAR 'IDTALS 10 .93 12 . 67 12.43 12 .15 12 .33 13.27 11 .31 12 .47 12 . 41 13 .07 12 . 18 12 .94 13 . 97 12 . 87 13 .30 

1957 
Jan . 3 . 18 . 15 .14 .13 .15 . 17 . 15 .19 . 15 . 18 . 12  . 19 . 15 . 17 . 17 

23 . 38 . 43 .41 . 37 .32 . 39 .36 . 36 .39 . 4o  .30 . 37 .32 .29 .29 
26 .07 .08 .08 .07 .06 .07 .07 .07 .08 .08 .04 .05 .06 .04 .05 

30-31 .19 .14 .14 .ll . 13 . 18 . 15 . 16 . 12  .15 .06 . 16 . 13 . 14 .13 

Monthly Totals 0 . 82 0 . 8o 0 . 77 0 . 68 0 . 66 0 .81 0 . 73 0 . 78 0 . 74 0 . 81 0 . 52 0 .77 0 . 66 0 . 64 0 . 64 

Feb . 16 . 36 .26 .24 .26 .28 .28 .24 . 32 .30 . 34 . 4o  .43 . 3 1  . 43 .36 
17-18 .49 .35 . 33 .36 .39 .38 .34 .35 . 33 . 38 . 32 .34 .33 . 34 .38 

19 .21 .15 . 13 .15  . 16 .16 .14 .10 . 10 .ll .04 .04 .03 .04 .04 
23 -24 .09 .19 .ll .02 .01 .09 . 10 .ll . 12 . 15 .02 .12 .06 .ll . 14 

Monthly Totals 1 . 15 0 . 95 0 . 81 0 . 79 0 . 90 0 . 91 0 . 82 0 .88 0 . 85 0 . 98 0 . 78 0 . 93 0 .73 0 . 92 0 . 92 

Mar . 10 . 53 .49 .43 .44 . 37 .38 .39 . 34 .44 .35 . 49 .42 .45 . 56 . 41 
17 . 65 .52 . 41 . 36 .23 .27 . 43 .32 . 51 .21 . 45 .37 . 39 .84 . 49 
20 . ll . ll . ll .13 . 14 . 12  .14 .09 . 12 .09 . 13 . 14 . 14 . 12  .10 
20 1 . 20 1 . 28 1 . 22 1 . 47 1 . 64 1 . 37 1 . 59 1 . 35 1 . 83 1 . 42 1 . 13 1 . 24 1 . 37 1 . 06 .94 
27 .08 .08 .09 ·.09 .07 .07 .08 .02 .02 .02 .16 . 17 .08 . 18 .ll 
31 . 46 . 45 . 48 . 51 .37 .39 . 43 . 50 . 43 . 41 . 36 .39 .31 . 42 .45 

Monthly Totals 3 .03 2 . 93 2 . 74 3 .00 2 . 82 2 . 6o 3 .06 2 . 62 3 . 35 2 . 50 2 . 72 2 . 73 2 . 74 3 . 18 2 . 50 



Table 12 . --Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 
1-S 2-S 3-S 4-R 5 -S 6-S 7-S 8-S 9-R 10-S 11-R 12-S 13 -R 14-S 15-S 16-R 17-R 

1957 
Apr . 3 0 . 21 0 . 17 0 . 16 0 . 12 0 . 21 0 . 34 0 . 15 0 . 21 0 . 10 0 . 09 0 . 30 0 . 21 0 . 10 0 . 29 0 . 21 

12-13 .08 .07 .06 .04 .06 .07 .05 .09 .04 .07 .06 .08 .04 .08 .08 
19 .65 . 52 . 51 . 6o  . 59 . 46 . 46 - 55 . 6o  .44 . 65 - 59 . 38 .78 . 63 
19 .91 -73 .72 . 84 .83 .65 . 65 . 46 . 50 .36 -35 .31 .29 . 42 .48 

22-23 1 . 06 1 . 01 1 . 05 1 .21 1 . 41 1 . 19 1 . 01 L 6o  1 . 40 1 . 34 1 . 25 1 . 33 1 . 22 1 . 16 1 . 10 
24 - 57 . 54 . 56 . 65 -75 . 64  . 54 . 44  . 38 .36 . 42 .45 .61 .39 . 56 
26 .96 .91 -95 1 . 10 1 . 28 1 . 08 .92 1 .07 - 93 .88 1 .15 1 . 23 1 .22 1 .07 1 .10 
28 . 68  .65 . 68  .78 .90 .75 . 65 - 3 5  . 31 .29 .24 . 26 . 20  .22 .18 
29 1 .06 1 .01 1 .05 1 . 21 1 . 41 1 . 19 1.01 .15 .13 . 12 .07 .07 0 .06 0 
30 . 15 .20 .61 - 33 .20 . 32 .45 .48 . 18 .09 .04 .03 0 .04 0 

Monthly Totals 6 . 33 5 . 81 6 . 35 6 . 88  7 . 64 6 . 69 5 . 89 5 . 4o 4 . 57 4 .04 4 . 53 4 . 56 4 . 06 4 . 51 4 . 34 

May 3 .30 .38 1 . 16 . 63 . 39 . 62 .85 .65 .24 . 12  -75 .48 .20 .8o .23 
4 .05 .07 .20 .11 .07 .11 . 15 0 0 0 .13 .08 .03 . 14 .04 
9 1 . 26 1 . 47 1 . 48 1 . 42 1 . 28 1 . 12 1 . 36 .82 1 .09 .97 .83 .82 1 .02 .78 -79 

11 .94 1 . 08 1 . 10 1 .05 .94 .82 1 .01 .78 1 .03 .91 .62 . 61 .72 . 58 . 56 
12 1 . 54 1 . 79 1 . 81 1 .73 1 . 56 1 . 36 1 . 66 1 . 52 2 . 02 1 . 79 1 . 46 1 . 44 1 . 49 1 . 39 1 . 16 
13 .71 . 82 .83 . 8o  .72 . 63 .77 - 59 .78 .69 . 62 . 61 . n . 58 . 6o  
15 .10 .08 .08 . ll  .17 . 17 .15 .14 . 12 .14 .08 .11 .05 .08 .05 

17-18 1 . 30 1 . 02 1 . 10 1 . 46 2 .20 2 . 25 1 . 97 2 . 45 2 . 16 2 . 42 2 .04 2 . 67 2 . 84 2 .09 2 . 69 
23 . 48 .47 . 48 .32 . 43 .38 .31 .42 . 17 .26 . 19 .34 .22 .20 .29 
25 0 0 0 0 0 0 0 .35 . 14 .22 . 11 .20 .22 . 12 .29 

26-27 .48 .48 .49 . 33 . 43 . 39 .32 . n .31 .48 .20 .36 .06 .21 .07 
31 . 47 . 61 . 57 - 53 . 44  . 48 - 5 5  .22 .25 -33 . 42 . 46 . 43 . 51 .45 

Monthly Totals 7 . 63 8 . 27 9 . 30 8 . 49 8 . 63 8 . 33 9 . 10 8 .71 8 . 31 8 . 33 7 . 45 8 . 18 8 .05 7.48 7 . 22 



Table 12 . - -Summary of rainfall, in inches,  for Deep Creek study area, October 1953 to September 1961-
'
-continued 

Date of Storm Gage Number 
1-S 2-S 3 -S 4-R 5 -8 6-s 7-8 8-S 9-R 10-8 11-R 12-S 13 -R 14-S 15-8 16-R 17-R 

1957 
June 1 0 . 20 0 . 26 0 . 25 0 .23 0 . 19 0 .21 0 .24 0 . 47 0 . 52 0 . 70 0 . 53 0 . 59 0 . 43 0 . 65 0 . 45 

2 .18 .23 . 21 .20 .17 . 18 .20 .28 . 31 .41 .34 .38 . 48 . 41 . 49 
4-5 . 56 .06 .0� .18 .21 .13 .15 .37 .15 .07 .09 .03 .02 0 0 
12 .15 .20 . 16 . 15 .08 . 10 .08 .09 .20 .15 .12 .11 . 10 .08 . 12  
23 . 10 .06 .02 .06 .20 .43 .06 . 10 0 0 .06 0 0 .05 .05 

Monthly Totals 1 . 19 0 . 81 0 . 73 0 . 82 0 . 85 1 . 05 0 . 73 1 . 3 1  1 . 18 1 . 3 3  1 . 14 1 . 11 1 . 03 1 . 19 1 . 11 

July 21-22 .04 .08 .04 .05 . 18 .05 .07 .09 . 97 .41 .07 .08 .07 . 16 .17 
25 0 .02 .30 .28 0 0 0 0 0 0 0 0 0 0 0 

Monthly Totals 0 .04 0 . 10 0 . 34 0 . 33 0 . 18 0 .05 0 .07 0 .09 0 . 97 0 . 41 0 .07 0 .08 0 .07 0 . 16 0 . 17 

Aug . 5 .06 0 0 T 0 0 0 .06 0 0 . 10 .04 0 .20 .22 

Monthly Totals 0 .06 0 0 T 0 0 0 0 .06 0 0 0 . 10 0 .04 0 0 . 20 0 . 22 

Sept . 3 2 . 48 1 . 22 -95 1 . 15 -75 . 56 .4o . 54 .25 . 42 .68 .63 .42 . 42 .28 
6-7 .14 .14 .08 .29 .06 .03 .02 .05 0 0 0 0 0 0 0 
11 1 . 65 1 . 15 .92 1 .00 .97 .86 .go .74 1 .03 . 84  .8o . 6o  .63 . 66 .66 

21-22 1 .00 1 .23 -99 1 . 45 1 . 50 1 . 19 .82 .8o 1 . 10 1 .05 . n .74 . 84  . 65 . 62 
25 . 10 .07 .07 .10 .07 .07 .06 .05 0 .04 .12 .05 0 .07 .05 

Monthly Totals 5 . 37 3 . 81 3 .01 3 . 99 3 . 35 2 . 71 2 . 20 2 . 18 2 . 38 2 . 35 2 . 37 2 . 02 1 . 89 1 . 8o 1 . 61 

1957 WATER 
YEAR 'IDTA.LS 29.06 26.76 27.73 28.54 28 .6o 27 . 20 26.33 2 5 . 62 2 5 . 91 24 . 64 23 . 36 24 .19 23 . 58 23 .97 23 . 28 



Table 12. - -summary of rainfall, in inches ,  for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 

l-S 2-S 3-8 4-R 5-S 6-s 7-S 8-S 9-R lO-S 11-R 12-S 13-R 14-s 15-S 16-R 17-R 

1957 
Oct . 13 3 . 49 3 . 83 3 . 65 3 . 65 3 . 29 2 . 70 3 . 53 2 . 71 3 . 49 3 . 37 1 . 91 2 . 05 2 . 16 1 .70 1 . 69 

14 1 . 10 1 .21 1 . 15 1 . 15 1 .04 .85 l . ll 1 . 05 1 . 35 1 . 30 1 . 27 1 . 37 1 . 13 1 . 13 .88 
15 . fi:J  . 66 .63 . 63 . 57 . 47 . 61 . 61 .78 .76 .43 .46 .83 . 38 . 65 
21 .37 . 52 .39 .40 .41 .36 .33 .45 .4o .37 .33 .28 - 37 .39 . 53 
22 0 0 0 0 0 0 0 0 0 0 . 20  . 17 .15 .23 .22 

Monthly Totals 5 . 56 6 . 22 5 .82 5 . 83 5 .31 4 . 38 5 . 58 4 .82 6 . 02 5 . 8o  4 . 14 4 . 33 4 . 64 3 . 83 3 . 97 

Nov . l . 11 . 13 . 12 . 12 .21 .22 .18 .14 . 13 . 12  .22 .22 . 10 .19 .08 
2 . 18 .22 .21 .21 .38 .39 .31 1 . 6' 1 . 57 1 . 47 1 . 44 1 . 43 1 . 24 1 .26 1 .04 
3 .25 .31 .28 .29 . 52 . 53 .42 .2 .23 .22 .39 .39 . 6o  . 34 . 50 
4 .25 .30 . 27 .28 . 50 . 52 .41 .26 .25 .23 .21 .21 .16 .18 .14 
5 .42 .49 .46 . 44  . 72 .73 .62 . 64 .61 . 58 .51 . 51 . 59 . 45 .49 

6-9 .17 . 18 . 19 . 13 .12 .ll . 15 .07 .07 .07 . 10 .12 .09 .11 .08 
10 . 47 . 50 . 51 .36 .34 .31 .4o . 33 .32 .34 .26 .30 .30 .29 . 27 
11 . 32 .33 .34 .24 .22 .20 .27 .24 .23 .25 .20 .23 .28 .23 .26 

21-22 .13 .18 .18 .19 .18 .18 . 14 .21 .21 .20 .18 .21 .17 .18 . 13 
23-24 .09 .13 . 12 .13 . 12 .12 .09 .16 .16 . 15 .18 .21 . 17 .18 .13 

24 .81 1 . 13 1 . 11 1 . 18 1 . 09 1 . 11 . 84 1 . 16 1 . 17 1 . 10 1 . 12 1 . 29 1 . 26 1 . 11 .99 

Monthly Totals 3 . 20 3 . 90 3 . 79 3 . 57 4 . 4o 4 . 42 3 . 83 5 . 10 4 . 95 4 . 73 4 . 81 5 . 12 4 . 96 4 . 52 4 . 11 

Dec .  6 .33 .32 . 30 .30 .30 .32 .28 .34 .30 .32 . 4o  .37 .32 .38 .43 
24 .22 .11 .12 .12 .17 .14 .11 .08 .06 .09 .16 .20 . 16 .21 .20 
25 .33 .17 . 17 .18 .26 .21 . 16 .27 .20 .31 .18 .23 . 18 .23 .22 

Monthly Totals 0 . 88 0 .  fi:J 0 . 59 o . 6o  0 . 73 0 . 67 0 . 55 0 . 69 0 . 56 0 . 72 0 .74 o . 8o  0 . 66 0 . 82 0 . 85 

1957 CALENDAR 
YEAR 'IOTAIB 35 .26 34 . 20 35 . 35 3 6 . 44 3 5 . 47 32 . 62 34 . 53 35 .09 33 . 88 32.00 29.37 30 .67 29.49 2 9 . 25 27.66 



Table 12 . - -Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961--Cont inued 

Date of Storm Gage Number 

1-S 2-S 3-S 4-R 5-S 6-S 7-S 8-S 9-R 10-S ll-R 12-S 13 -R 14-s 15-S 16-R 17-R 

1958 
Jan . 4-5 1 . 25 1 . 15 1 .07 1 . 20 1 . 27 1 . 14 1 . 12 1 . 12 1 . 13 l . ll 0 . 91 1 . 20 1 .04 0 . 96 1 .00 

12 . 47 .70 .74 . 68 .60 . 8o  .68 . 64 .66 . 68 . 58 . 66 . 6o . 5 1  . 44 
18 .25 .24 .22 . 19 . 30 . 25 . 22 .25 .26 .25 .19 . 23 .22 .24 .20 

22-23 1 . 24 1 . 19 1 . 18 1 . 12 1 . 25 1 . 20 1 . 30 1 . 22 1 . 21 1 . 23 1 .03 1 . 15 1 . 08 1 . 15 1 . 21 
29 .06 .04 .05 0 .06 .03 .03 .04 0 .04 0 .03 0 0 0 

Monthly Totals 3 . 27 3 . 32 3 . 26 3 . 19 3 . 48 3 . 42 3 . 35 3 . 27 3 . 26 3 . 31 2 . 71 3 . 27 2 . 94 2 . 86 2 .85 

Feb . 9-ll .07 .07 .05 .06 .08 .03 .04 .03 .03 .07 .02 .09 .09 .05 .04 
12 .03 .06 .07 .02 .02 .04 .05 .07 .05 .ll T . 10 .05 .04 .06 
20 .19 .20 .18 .19 .21 .17 . 16 .09 . 10 .10 .ll . 12 .05 . ll .04 
21 . n .79 .71 .75 .81 . 66 . 62 . 61 . 66 .63 . 66 .71 . 53 . 64 . 48 
22 1 . 99 2 . 03 1 . 85 1 . 94 2 . 10 1 .73 1 . 62 1 .88 2 .05 1 . 97 1 . 78 1 . 93 2 . 16 1 . 74 1 . 9 5  

Monthly Totals 3 . 05 3 . 15 2 . 86 2 . 96 3 . 22 2 .63 2 .49 2 . 68 2 . 89 2 . 88 2 . 57 2 . 95 2 . 88 2 . 58 2 . 57 

Mar . l .46 . 46 .45 .41 . 52 .46 .4o .50 . 48 . 51 . 4o  . 56 . 50 .47 . 5 6  
4-5 . 14 .07 .07 . 14 . 18 .13 . 13 . 10 .07 . 10 . 17 . 16 .09 . 18 .08 

6 1 . 15 . 56 . 57 1 . 16 1 . 46 1 . 10 l . ll 1 . 15 .8o 1 . 15 . 67 . 62 .94 . 71 .86 
6-7 .08 .04 .04 .08 . 10 .08 .08 . 37 .26 . 37 . 41 .37 .28 . 44 .26 
12 .25 . 19 .20 . 22 .24 .22 .16 . 24 .18 .21 .22 . 25 .15 . 23 .27 
18 . 33 . 32 . 32 . 32 . 34 . 30 .28 . 3 1  . 30 . 31 .26 . 37 .32 .33 . 3 2  
25 .33 .33 . 32 . 32 .34 . 30 .28 .28 .28 .28 . 18 .25 .32 .23 . 31 
28 0 T 0 0 .02 T T .05 0 .04 0 .08 T .08 .09 

Monthly Totals 2 . 74 1 . 97 1 . 97 2 .65 3 . 20 2 . 59 2 .44 3 . 00 2 . 37 2 . 97 2 . 31 2 . 66 2 . 6o 2 .67 2 . 75 



Table 12 . - -Summary of rainfall, in inche s ,  for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 

1-S 2-S 3 -S 4-R 5 -S 6-S 7-S 8-S 9 -R 10-S 11-R 12-S 13-R 14-S 15-S 16-R 17-R 

1958 
Apr . 8 0 . 13 0 . 20 0 . 20 0 . 12 0 . 17 0 . 16 0 . 21 0 .20 0 .21 0 . 26 0 . 19 0 .23 0 . 16 0 . 19 0 . 14 

13 .47 .73 . 75 .45 . 64 . 58 . 79 . 58 .6o .74 . 50 . 61 . 58 . 49 . 50 
17 .25 . 36 .30 .33 . 31 . 32 .32 .24 .24 .22 . 18 .19 . 19 .20 .23 
23 .15 .22 .18 . 20  .19 . 19 . 19 .33 . 32 .30 . 57 . 61 . 51 .65 . 6o  

29-30 .11 . 15 . 15 . 13 .10 .10 . 14 .10 . 15 . 12  .28 . 30 -37 . 28 . 33 

Monthly Totals 1 . 11 1 . 66 1 . 58 1 .23 1 . 41 1 . 35 1 . 65 1 . 45 1 . 52 1 . 64 1 .72 1 . 94 1 . 81 1 . 81 1 .80 

May l .08 . 10 .11 .09 .07 .07 .09 .03 .05 .04 .04 .04 .04 .04 .03 
2 .37 .49 . 50 .43 - 35 -35  . 45 . 57 .90 .71 .23 .25 .37 .23 .33 

2-3 .84 1 . 09 1 . 12 .96 .78 . 77 1 . 01 . 57 . 90 .71 . 64 .68 . 66 . 65 . 58 
13 .28 .30 .30 . 30 . 47 .44 .41 .43 . 56 . 64 . 59 . 59 . 64 . 61 .87 
16 3 .04 3 . 6o  3 . 57 2 . 92 1 . 70 1 .86 2 . 82 1 . 86 1 . 21 1 . 44 1 . 63 1 . 70 1 . 26 1 . 38 1 . 02 
19 .04 .04 .06 .10 .10 . 10 .05 .18 . 14 .23 . 31 .28 .30 .45 .72 

Monthly Totals 4 . 65 5 . 62 5 . 66 4 .80 3 . 47 3 . 59 4 . 83 3 . 64 3 . 76 3 . 77 3 . 44 3 . 54 3 . 27 3 . 36 3 . 55 

June 16 .35  .31 . 30 .24 .21 . 15 . 20 .13 . 15 . 12  . 12  . 10 .10 . 13  .13 
16-17 . 51 . 49 .lf6 . 51 .49 .39 . 59 .47 .78 . 58 . 48  . 49 .71 . 42 .44 
21-22 1 . 02 .99 . 93 1 .03 . 99 .80 1 . 20 .86 1 . 43 1 . 05 1 . 40 1 . 45 1 . 65 1 .21 1 . 01 

Monthly Totals 1 .88 1 . 79 1 . 69 1 .78 1 . 69 1 . 34 1 . 99 1 . 46 2 . 36 1 . 75 2 . 00 2 .04 2 . 46 1 . 76 1 . 58 

July 6 0 .03 .07 .08 0 0 .04 .01 . 18 .15 0 0 .10 .01 .03 
22 1 .25 1 . 28 1 .07 l . 6o  1 .00 .75 1 . 04 -73 . 65 . 37 .78 .48 . 4o  . 67 .45 

Monthly Totals 1 . 25 1 . 31 1 . 14 1 . 68 1 . 00 0 . 75 1 . 08 0 . 74 0 . 83 0 . 52 0 . 78 0 . 48 0 . 50 0 . 68 0 . 48 



....... 

0 

Table 12 . - -Summary of rainfall, in inches , for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 

1-S 2-S 3 -S 4-R 5-S 6-S 7-S 8-S 9 -R 10-S 11-R 12-S 13-R 14-S 15 -S 16-R 17-R 

1958 
Aug . 3 0 .05 0 .08 0 . 18 0 . 14 0 . 28 0 . 30 0 . 17 0 . 32 0 . 15 0 . 20 0 . 8o 0 . 16 0 0 . 38 0 . 14 

17 T T 0 .20 0 0 0 .14 0 T 0 .03 .05 0 .08 
21 . 13 .04 .06 .06 .08 . 10 .08 . 56 . 6o  . 84  . 62 . 68 . 12 . 57 . 12  

23-24 1 .09 .34 . 53 . 51 . 67 .88 .72 .92 1 . 00 1 . 39 1 . 30 1 . 43 1 . 30 1 . 19 1 . 24 

Monthly Totals 1 . 27 0 . 46 0 .77 0 . 91 1 .03 1 . 28 0 . 97 1 . 94 1 . 75 2 . 43 2 . 72 2 . 30 1 . 47 2 . 14 1 . 58 

Sept . 6 1 . 25 1 .31 1 . 66 1 . 20 .85 .79 1 .03 . 62 .99 .76 . 5 5  .61 . 4o .38 . 32 
7 . 18 .19 .23 .17 . 12 . 11 .15 . 41 . 65 . 50 .33 .36 . 59 .23 .47 
8 0 0 0 0 0 0 0 0 0 0 .08 .09 0 .05 0 

16 . 65 . 58 .45 .67 1 . 43 1 . 03 .30 .84 .27 .4o .62 . 50 .39 .76 . 45 
19 .23 . 4o  . 50 .25 .23 .35 .27 .29 .30 .23 .22 .41 .22 .45 .85 
25 .26 1 . 26 1 .07 .99 . 84  .83 .43 .44 .24 .26 . 6o  .25 .10 .26 .06 

Monthly Totals 2 . 57 3 .74 3 . 91 3 .28 3 . 47 3 . 11 2 . 18 2 . 6o  2 . 45 2 . 15 2 . 4o 2 .22 1 . 70 2 . 13 2 . 15 

1958 WATER 
YEAR TOTALS 31.43 33 .74 33 .04 32 .48 32.41 29 . 53 30.94 31 .39 32.72 32 . 67 30 .34 31 . 65 29.89 29 . 16 28.24 

Oct . 2-3 .25 .22 .25 . 18 .23 .25 .20 .27 .20 .26 .26 .32 .25 .29 .31 0 .3 
11-12 . 40  .75 . 83 .8o .77 . 52 . 66 . 65 . 48 . 50 . 57 . 54 .35 . 45 .35 . 4  

14 .23 .30 . 3 1  .25 . 41 .32 .31 .36 .20 .35 .21 .31 .15 .23 .35 .17 
21 .5 6 .75 .83 . 62 .74 .74 1 .27 1 . 61 2 .25 1 .07 .20 .27 .20 . 17 . 10 . l  
26 .26 .34 . 39 .28 .33 .34 . 57 .14 .20 . 10 . 15 . 20 .25 .13 . 13 .25 

28-29 .4o .42 .42 .44 .41 .36 .6o .37 .40 . 42 .34 .41 . 38 .38 . 4o .35 

Monthly Totals 2 . 10 2 . 78 3 .01 2 . 57 2 . 89 2 . 53 3 . 61 3 . 4o 3 . 73 2 . 70 1 .73 2 .05 1 . 58 1 . 65 1 . 64 1 . 57 

Nov. 14 .98 1 .00 1 .00 .92 1 . 04 .97 .97 1 . 27 .91 1 . 19 1 . 15 1 . 29 1 . 15 1 . 22 1 . 20 1 .20 
27-30 .29 .32 . 31 .20 .30 .26 .28 .24 .32 .21 .22 .24 .20 .28 .28 .20 

Monthly Totals 1 . 27 1 . 32 1 . 31 1 . 12 1 . 34 1 .23 1 . 25 1 . 51 1 . 23 l . 4o 1 . 37 1 . 53 1 . 3 5  1 . 50 1 . 48 1 . 40 



Table 12 . --Summary of rainfall, in inches , for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 
-

1-S 2-s 3-S 4 -R 5 -8 6-s 7-8 8-S 9-R 10-S ll-R 12-S 13 -R 14-s 15-S 16-R 17-R 

1958 
Dec . 2 0 . 28 0 . 30 0 . 30 0 . 28 0 .28 0 .24 0 .26 0 .22 0 .20 0 . 21 0 . 20 0 .22 0 .12 0 .27 0 . 27 0 . 20 

29 .20 .21 .22 .21 .30. .26 .22 .25 .29 .34 .27 .26 .23 .31 .28 . 30 

Monthly Totals 0 .48 0 . 51 0 . 52 0 . 49 0 . 58 0 . 50 0 . 48 0 . 47 0 . 49 0 . 55 0 . 47 0 . 48 0 . 3 5  0 . 58 0 . 55 0 . 50 

1958 CALENDAR 
YEAR IDTALS 25 . 64 27 .13 27 . 68 26.66 2 6 . 78 24 .32 26 .32 26 . 16 26.64 26.07 24.22 25 .46 22 . 91 23 . 72 22 . 98 -

1959 
Jan . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Monthly Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Feb . 2 .22 .24 .28 .26 .26 .28 .29 . 30 . 33 .37 .25 . 37 .37 .25 .29 . 30 
13-14 . 30 . 46 . 41 .44 .38 .34 . 35 . 4o  . 52 . 45 .36 .35 . 46 .35 . 32 .30 

19 .29 . 29 .27 .29 .28 .27 . 30 .29 .30 .33 .37 .39 .39 .33 .34 · 3 
20 . 10 . 10 .09 . 10 .09 .09 .10 .14 .14 . 15 .08 .09 .01 .01 .06 .l 
26 .18 .29 .26 .37 .21 .09 . 19 .12 .20 .25 .15 . 12  . 10 . 15 .21 . 1  

Monthly Totals 1 .09 1 . 38 1 . 31 1 . 46 1 .22 1 .07 1 .23 1 .25 1 .49 1 . 55 1 . 21 1 . 32 1 . 39 1 . 15 1 .22 1 . 10 

Mar . 4 .07 .07 .08 .ua .08 .06 .07 .08 .08 .08 .10 .09 .05 .08 .08 .08 

Monthly Totals 0 .07 0 . 07 0 . 08 0 .08 o . o8 0 .06 0 .07 0 .08 0 . 08 0 . 08 0 . 10 0 . 09 0 .05 0 . 08 0 .08 0 .08 

Apr . 8 . 11 .10 . 10 .ll . 10 .09 .10 .13 . 14 . 12  .10 . ll  .06 . 11 .07 . 1  
9 . 50 .47 .46 . 49 . 48  .41 .47 .43 . 46 . 41 .11 .13 .16 . 12  . 17 . 2  

11 1 . 26 1 . 19 1 . 18 1 . 25 1 . 22 1 .05 1 . 18 .92 .97 .87 . 99 1 . 14 1 .00 1 . 09 1 . 09 .95 
18-20 .21 .18 . 19 .12 .21 . 15 .25 .20 .20 .20 .10 .20 .20 T .06 0 

Monthly Totals 2 . 08 1 . 94 1 . 93 1 . 97 2 . 01 1 . 70 2 . 00 1 . 68 1 . 77 1 . 6o  1 . 30 1 . 58 1 . 42 1 . 32 1 . 39 1 . 25 



Table 12 . - -Summary of rainfall , in inche s ,  ror Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Ntunber 
l-S 2-S 3 -8 4-R 5 -S 6-s 7-S 8-S 9 -R lO-S ll-R 12-8 13-R 14-8 15-S 16-R 17-R 

1959 
May l-2 0 . 84 0 . 64 0 . 73 0 . 73 0 .74 0 .74 0 . 70 0 . 75 0 . 56 0 . 70 0 . 55 0 . 66 o . 6o  0 . 59 0 . 54 0 . 40 

5 -10 .23 .17 .20 . 10 . 16 . 14 . 20 .15 .20 .21 . 12  . 21 . 20 . 13 .20 .05 
15 . 59 . 65 . 55 . 56 . 59 . 63 . 67 .63 . 50 . 54 . 50 . 59 . 54 . 49 . 63 a 
15 . 30 . 33 .28 .28 .29 .32 .33 . 36 .28 .31 .29 . 34 .26 .28 . 30 . 61 
22 1 . 17 1 . 10 l . ll 1 . 25 1 . 68 1 . 70 1 . 66 1 . 30 1 . 98 1 . 2 5  1 .08 1 . 25 1 . 32 1 . 46 1 . 64 1 . 45 
25 0 0 0 0 0 0 0 .02 T .03 .05 .05 .09 .08 .09 .05 

Monthly Totals 3 . 13 2 . 89 2 . 87 2 . 92 3 .46 3 . 53 3 . 56 3 . 21 3 . 52 3 . 04 2 . 59 3 . 10 3 .01 3 .03 3 . 4o 2 . 56 

June 3 2 .08 2 .71 2 . 44 2 . 6o  3 . 98 2 . 82 2 . 51 1 . 36 l . 4o 1 . 32 1 . 22 1 . 23 . 95 1 . 58 1 . 16 1 . 5  
4 .72 . 94 .84 . 90 1 .38 . 98 .87 1 . 19 1 . 23 1 . 16 1 .02 1 . 03 1 . 37 1 .32 1 . 68 1 . 75 

5-8 T T .05 .05 .02 .03 .04 . 10 .73 .70 . 15 . 16 . 67 . 34 .28 .10 
20 0 0 0 0 0 0 0 .04 .31 .03 0 0 0 0 0 0 
22 .06 . 14 . ll .ll .05 .02 T .01 .07 .01 .ll .03 T .02 .02 .03 

23-24 1 . 10 .96 . 96 .95 1 .06 .88 .74 1 . 44 1 .20 1 . 14 .99 .75 1 . 20 -95 1 . 35 a 
24 . 40  .34 .34 .34 . 38 .31 .26 0 0 0 .15  . ll 0 . 14 0 a 
25 . 36 . 31 .31 .31 . 35 .29 .24 .19 .16 . 15 .14 . ll . 15 .13 . 17 a 
26 2 .64 2 . 30 2 . 30 2 . 28 2 . 54 2 . 12 1 . 78 1 . 97 1 . 65 1 . 56 2 . 38 1 .81 1 . 58 2 . 28 1 . 78 2 . 88 

I 

Monthly Totals 7 . 36 7 . 70 7 . 35 7 . 54 9 . 76 7 . 45 6 . 44 6 . 30 6 .75 6 . 07 6 . 16 5 . 23 5 . 92 6 .76 6 . 44 6 . 26 

July l-2 .35 0 0 0 . 12 .42 . 52 .18 .44 .02 0 0 .20 0 .03 0 
9 .04 .02 T .25 .07 0 T .02 .20 .04 0 0 0 0 0 0 

19 . 26 . 45 . 47 .14 .37 .31 . 53 .49 .32 . 61 .85 .64 .72 1 . 00 .87 1 . 10 
21 1 . 97 1 . 22 1 .37 1 . 93 2 . 32 2 . 13 2 . 15 2 . 12 1 . 92 2 . 50 2 . 44 2 . 55 2 . 18 2 .23 2 . 19 2 .24 

Monthly Totals 2 . 62 1 . 69 1 . 84 2 . 32 2 . 88 2 . 86 3 . 20 2 . 81 2 . 88 3 . 17 3 . 29 3 . 19 3 . 10 3 . 23 3 . 09 3 . 34 

Aug . l .22 0 0 0 . 20 T 0 0 0 0 0 0 0 0 0 0 
8 T 0 T 0 .09 .22 0 . 50 . 52 .27 .4o .77 .16 .95 . 95 . 70 

31 ·79 . 88 - 97 1 .07 . 87 . 6o . 96 . 50 . 6o  . 44 .43 . 43 . 54 . 38 . 51 . 3 5  

Monthly Totals l .Ol 0 . 88 0 . 97 1 .07 1 . 16 0 . 88 0 . 96 1 . 00 1 . 12 0 . 71 0 . 83 1 . 20 0 . 70 1 . 33 1 . 46 1 . 05 



Table 12. --Summary of rainfall, in inche s ,  for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 

1-S 2-S 3-S 4-R 5 -S 6-s 7-S 8-S 9-R 10-S 11-R 12-S 13-R 14-S 15-S 16-R 17-R 

1959 
Sept . 8 0 0 .02 0 . 6o  T 0 . 18 0 . 16 0 . 08 0 . 10 0 0 0 0 0 0 0 0 

23-24 0 0 0 0 0 0 0 0 0 0 0 .03 0 . 6o  .14 . 30 
29 .11 .09 .10 .10 . 10 .09 .09 .15 .15 .14 .30 .31 .15 .31 . 17 a 
30 1 .76 1 . 53 1 . 6o 1 . 61 1 . 75 1 . 52 1 . 56 1 . 26 1 . 26 1 .21 1.10 1 . 16 1 .05 1 . 12 1 . 17 1 . 58 

Monthly Totals 1 . 87 1 . 64  2 .30 1 .71 2 .03 1 .77 1 . 73 1 . 51 1 . 41 1 .35 1 . 4o 1 . 50 1 . 20 2 . 03 1 .48· 1 . 88 

1959 WATER 
YEAR 'IDTALS 23 .08 22 .8o 23.49 23 .25 27.41 23 . 58 24 . 53 23 .22 24.47 22.22 20.45 21.27 20.07 22.66 22.23 20.99 

Oct . 3-4 5 . 23 4 . 56 4 .75 4 .79 5 . 20 4 . 51 4 . 63 5 . 04 5 . 04 4 .85 5 . 35 5 . 63 5 . 37 5 . 47 5 . 97 4 . 95 5 . 55 
13 3 . 05 3 . 12 3 .20 2 .87 2 . 47 3 . 35 2 . 6o  2 . 45 2 . 35 2 . 33 1 .73 2 . 32 2 .01 1 .8o 1 .99 2 . 94 1 . 65 

30-31 . 10 .12 . 10 . 10 .19 .14 .08 .08 .07 . 11 .12 .15 .12 . 10 .12 .09 0 

Monthly Totals 8 . 38 7 . 8o 8 .05 7 .76 7 . 86 8 .00 7 .31 7 . 57 7 . 46 7 . 29 7 . 20 8 . 10 7 . 50 7 . 37 8 . 08 7 . 98 7 .20 

Nov. 3 . 12 .07 .07 .10 .12 .12 .10 . 12  . 10 .08 . 10  . 12  .05 .12 .12 .10 .22 
14 .17 . 16 .19 . 18 . 19 . 18 .19 . 18 .20 .21 .10 . 12 .12 . 10 .11 . 10 .10 
15 .26 .23 .28 .27 .28 .26 .29 .27 . 30 .31 .30 .38 .30 .28 .27 .25 . 16 

Monthly Totals 0 . 55 0 . 46 0 . 54 0 . 55 0 . 59 0 . 56 0 . 58 0 . 57 o . 6o o . 6o  0 . 50 0 . 62 0 . 47 0 . 50 0 . 50 0 . 45 0 .48 

Dec .  11 .06 .03 .03 T .06 .07 .04 .09 .02 .14 . 45 . so . 65 .70 .87 .04 . 62  
14-15 .96 .97 .98 .95 1 . 12 .94 1 .06 1 .02 1 . 10 1 .09 .95 1 . 05 .90 .95 . 90 .71 .70 

16 . 41 .41 . 41 . 4o  .47 .4o .45 .47 . so . 50 . 4o .44 . 50 .4o . 50 . 4o  .39 
17 . 56 . 56 . 56 . 55 .64 . 54 . 61 .49 . 53 . 53 . 5 5  . 6o  . 58 . 55 . 58 . 47 .47 
31 1 . 17 1 .18 1 . 11 1 . 13 1 .29 1 . 16 1 . 07 1 . 21 1 . 05 1 . 22 1 . 13 1 . 24 1 . 20 1 . 16 1 . 27 1 . 10 .90 

Monthly Totals 3 . 16 3 . 15 3 .09 3 .03 3 . 58 3 . 11 3 .23 3 .28 3 . 20 3 . 48 3 . 48 3 . 83 3 . 83 3 .76 4 . 12 2 . 72 3 .08 

1959 CALENDAR 
YEAR 'IDTALS 3 1 . 32 29 . 6o 30 .25 30 .33 3 4 . 63 30 . 99 30 . 31 29 . 26 30 .28 29 .04 28.06 29 .76 28 . 59 30 . 56 31.26 - 28.28 



Table 12 . - -Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 

1-S 2 -S 3-S 4-R 5 -8 6-s 7-8 8-S 9-R 10-S 11-R 12-S 13-R 14-s 15-S 16-R 17-R 

l96o 
Jan . 4 0 .07 0 .07 0 .07 0 .07 0 .08 0 .07 0 . 07 0 . 12 0 . 10 0 . 12 0 . 04 0 .04 0 .03 0 .04 0 . 03 0 . 10 -

4-5 1 . 67 1 . 78 1 . 68 1 . 70 1 . 82 l . 6o  1 . 58 1 . 58 1 . 62 1 . 50 1 . 56 1 . 79 1 . 55 1 . 56 1 . 63 1 .70 2 . 5 5  
12 . 16 .22 .20 .08 .20 .15 . 15 .13 .12 .15 .06 .15 .08 .14 .20 .06 .06 

Monthly Totals 1 . 90 2 .07 1 . 95 1 . 85 2 . 10 1 . 82 l .Bo 1 . 83 1 . 84 1 . 77 1 . 66 1 . 98 1 . 66 1 . 74 1 . 86 1 . 86 2 . 61 

Feb . 2-3 1 . 19 1 . 25 1 . 20 1 . 14 1 . 17 1 . 05 1 . 12 1 . 10 . 96 1 .02 .96 1 . 05 .85 1 . 05 1 . 00 1 . 00 1 . 00 
17 .11 .10 .11 .10 .11 .10 .09 .05 .05 .06 .04 .10 .02 .07 .04 .06 .03 
23 .21 . 18 .19 .18 .21 .18 .17 .14 .15 .19 .06 .14 .08 . 11 .14 .24 .09 

Monthly Totals 1 . 51 1 . 53 1 . 50 1 .42 1 . 49 1 . 33 1 . 38 1 .29 1 . 16 1 . 27 1 . 06 1 . 29 0 . 95 1.23 1 . 18 1 . 30 1 . 12 

Mar . 2 . 13 . 15 .20 . 10 . 15 .14 .18 . 17 . 16 .26 .11 .26 .15 . 15 .16 .06 .09 
24 .08 .08 .07 .08 .08 .08 .08 .05 .05 .06 . 10 . 13 .15 .11 .12 .12 . 13 

25-26 .27 .27 .24 .27 .28 .28 .27 .37 .36 .42 . 3 5  . 3 1  .27 .29 .22 .22 .24 

Monthly Totals 0 . 48 0 . 50 0 . 51 0 . 45 0 . 51 0 . 50 0 . 53 0 . 59 0 . 57 0 . 64 0 . 46 0 . 70 0 . 57 0 . 55 0 . 50 0 . 40 0 . 46 

Apr . 2 .05 .04 .03 .02 .03 .02 .02 T T T 0 T 0 0 0 .03 0 
12-13 .06 .07 .06 .05 .02 T T T 0 0 0 0 0 T 0 0 0 

25 .15 .06 .15 . 15 .22 .22 .20 .35 .34 .4o .27 .4o .4o .35 . 45 . 17 0 
25 .08 . 10 . 10 .10 .08 .06 .08 .09 .15 .11 . 12 .18 .08 .15 .08 .11 .10 
26 1 . 02 1 . 17 1 . 18 1 . 20 .90 .73 .94 .63 1 .00 .75 .22 .33 . 41 .28 . 41 . 59 . 51 
29 . 68 .78 .79 .80 . 6o  .48 .63 . 44 .71 . 53 . 53 .79 . 64 . 68 . 63 . 90  .76 

Monthly Totals 2 .04 2 . 22 2 . 31 2 . 32 1 . 85 1 . 51 1 . 87 1 . 5 1  2 .20 1 . 79 1 . 14 1 . 70 1 . 53 1 . 46 1 . 57 1 . 80 1 . 37 



Table 12 . --Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm G� e Number 

1-S 2-S 3-S 4-R 5-S 6-S 7-S 8-S 9-R lO-S 11-R 12-S 13-R 14-S 15-S 16-R 17-R 

l96o 
May 15 0 .70 0 . 87 0 .70 0 . 50 0 .75 0 . 65 0 . 70 0 . 57 0 . 65 0 . 58 0 .25 0 . 26 0 .20 0 . 21 0 . 17 0 . 37 0 . 17 

17 .18 .31 .30 .25 .26 .22 .44 .49 .85 .71 . 6o  .71 .98 - 57 .71 .70 .70 
20 .27 .47 .46 .38 .4o -33 . 66 .19 .32 .27 .31 -37 .22 .30 .16 . 15 .15 
27 .73 .35 .11 -35  .42 . 58 .05 .30 .05 .05 0 0 0 0 0 0 0 
30 0 0 0 0 0 0 0 0 0 0 .18 .11 .14 .26 .20 .09 .18 

Monthly Totals 1 . 88 2 .00 1 . 57 1.48 1 . 83 1 .78 1 . 85 1 . 55 1 . 87 1 . 61 1 . 34 1 . 45 1 . 54 1 . 34 1 . 24 1 . 31 1 . 20 

June 7 .06 .03 .05 .05 .01 .02 .04 .33 .20 . 17 .29 .21 .05 .09 .02 .01 .02 
11 .16 .10 . 14 .15 .03 .04 . 11 .16 .10 .09 .15 .11 .4o .04 .17 .05 .09 
14 . 53 .41 .43 . 50 . 15 .17 . 50 0 .10 0 .05 .03 .10 .08 .16 0 0 
24 .28 .27 . 32 .24 .18 .14 .30 .19 .24 . 16 .15 .15 .15 . 12 .11 .13 .10 

Monthly Totals 1 .03 0 . 81 0 . 94 0 . 94 0 . 37 0 .37 0 . 95 0 . 68 0 . 64 0 . 42 0 . 64 0 . 50 0 .70 0 . 33 0 . 46 0 . 19 0 .21 

July 14 . 6o .82 1 . 18 l . 4o .78 . 52 1 . 62 .49 .89 .42 .20 .10 0 .11 0 1 . 36 0 
15 .05 .07 .10 . 12 .07 .04 .14 .24 .45 .21 . 6o  .32 .12 .33 .08 .14 .12 
17 .85 1 . 17 1 . 67 1 . 98 1 . 10 .73 2 .29 .06 .11 .05 .30 . 16 - 59 .17 .4o 1 . 90 . 50 
19 .38 .12 .18 .15 .20 .26 .06 - 33 .03 .14 .6o . 59 .07 . 42 .19 .12 .13 
20 1 . 15 .38 - 5 5  .45 . 6o  . 8o  .19 .99 .09 . 44  .70 .69 .28 . 50 -74 .38 .37 

Monthly Totals 3 -03 2 . 56 3 . 68 4 . 10 2 . 75 2 .3 5  4 . 30 2 . 11 1 . 57 1 . 26 2 . 4o 1 . 86 1 . 06 1 . 53 1 . 41 3 . 90  1 . 12 

Aug . 9-10 . 56 - 53 .45 .42 . 67 .70 . 66 1 . 04 1 .07 1 . 00 .9Q 1 .01 .30 1 . 10 .41 .42 .88 
10 .12 .11 .10 .09 . 15 . 15 .14 .78 . 8o  .75 .42 .47 -35 . 51 .48 .09 .4o 
11 0 0 0 0 0 0 0 .4o .41 .38 . 11  .12 .11 .14 .15 0 .10 
15 .78 .74 . 62 . 58 .93 .96 .91 .49 . 50 . 47 .42 .47 .30 . 51 .41 .58 .42 
19 1 . 20 -93 1 .00 1 . 42 1 . 55 .90 3 .00 1 . 53 2 . 92 1 . 21 .66 . 50 .25 .47 . 50 1 . 73 .40 
28 0 0 0 0 .04 .05 0 .06 0 0 T 0 0 0 0 . 10 .10 

Monthly Totals 2 . 66 2 . 31 2 . 17 2 . 51 3 . 34 2 .76 4 . 71 4 . 30 5 . 70 3 . 81 2 . 51 2 . 57 1 . 31 2 . 73 1 . 95 2 . 92 2 . 30 



Table 12 . --Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -continued 

Date of Storm Gage Number 
1-S 2-S 3-S 4-R 5 -S 6-s 7-S 8-S 9-R lO-S ll-R 12-S 13-R 14-S 15-S 16-R 17-R 

196o 
Sept . 3 0 0 0 0 0 0 0 0 0 0 0 .03 0 0 .05 0 . 02 0 .05 0 0 

23 1 . 34 1 . 16 1 . 17 1 . 59 1 . 58 1 . 63 1 . 63 1 . 66 1 . 57 l . 6o  1 . 87 1 . 92 1 .71 1 . 92 1 . 84 1 . 65 1 . 70 
24 . 31 .26 .26 .36 .36 .37 .37 .26 .25 .25 .10 .10 .21 . 10 .22 . 20 .30 
26 .08 . 10 . 14 .05 .09 .07 .15 0 .05 . 15 .05 .09 .08 .11 . 10 .02 0 

Monthly Totals 1 . 73 1 . 52 1 . 57 2 .00 2 . 03 2 .07 2 . 15 1 . 92 1 . 87 2 . 00 2 . 05 2 . 11 2 . 05 2 . 15 2 .21 1 . 87 2 .00 

196o WATER 
YEAR 'roTAI.S 28 . 35 26.93 27 . 88  28.41 28.30 26.16 30 .66 27.20 28 . 68  25 . 94 24 .44 2 6 . 71 23 .17 24 . 69 �5 .08 26.70 23 .15 

Oct . 4 .05 0 0 .05 .09 .06 0 .27 . 63 .78 . 30 .78 1 . 17 1 .03 1 .00 0 . 6  
15-16 1 .07 1 . 26 1 .08 1 .05 .87 .82 1 . 17 1 . 30 1 . 76 1 . 10 .81 . 70 .38 . 69 . 53 . 9  . 5  

18 1 . 36 1 . 59 1.37 1 . 33 1 . 10 1 . 04 1 . 48 .74 1 .00 . 63 .74 . 63 . 62 .63 .87 .98 . 72 
28-29 1 .88 2 . 35 2 .00 1 . 62 1 . 12 .90 1 . 70 .76 1 . 56 .78 .76 .76 . 65 .70 . 62 1 .00 . 53 

Monthly Totals 4 . 36 5 .20 4 . 45 4 .05 3 .18 2 . 82 4 . 35 3 . 07 4 . 95 3 . 29 2 . 61 2 . 87 2 . 82 3 .05 3 .02 2 . 88 2 . 35 

Nov. 8 .06 .09 .08 .03 .04 .03 .02 0 T T 0 T 0 T T 0 0 
20 .32 . 37 . 4o  .30 .36 .36 .37 .46 . 32 . 47 . 36 .47 .35  . 36 . 42 .30 .36 

21-22 .04 .09 .09 . 10 .05 .04 .05 0 .05 T .08 .08 0 .25 . 20 .05 . 2  

Monthly Totals 0 . 42 0 . 55 0 . 57 0 . 43 0 . 45 0 . 43 0 . 44 0 .46 0 . 37 0 . 47 0 . 44 0 . 55 0 . 35 0 . 61 0 . 62 0 . 35 0 . 56 



Table 12. --Summary of rainfall, in inches, for Deep Creek study area, October 1953 to September 1961- -Continued 

Date of Storm Gage Number 
1-S 2 -S 3 -S 4-R 5 -S 6-S 7-S 8-S 9-R 10-S 11-R 12-S 13-R 14-s 15-S 16-R 17-R 

l96o 
Dec . 6 0 . 10 0 . 21 0 . 22 0 .21 0 . 23 0 . 18 0 . 23 0 . 14 0 . 16 0 . 15 0 . 10 0 . 12 0 . 10 0 . 09 0 .09 0 . 2  a 

7 1 . 30 2 . 66 2 . 86 2 .69 2 . 93 2 . 34 2 .93 2 .62 2 . 99 2 .91 2 . 33 2 . 67 2 .70 2 . 12 2 . 35 l .O a 
8 .4o .82 .88 .83 . 90  . 72 .90 . 67 .76 .74 . 68 .78 .73 . 62 . 63 . 9  a 
9 .07 . 15 . 16 . 15 .16 . 13 . 16 . 11 . 13 . 13 . 14 . 16 . 17 .13 .15 . 5  a 

10 .13 .26 .28 .26 .28 .23 .28 .23 .26 .26 .24 .27 .30 .22 .26 . 2  3 . 45 
16-17 .04 .05 .04 T .04 .03 T .05 T .02 0 .03 T T T .37 0 

28 .24 .20 .20 .20 .24 .22 .23 .15 . 12 .15 .10 . 12 . 17 .10 .15 .1 0 
28-29 .09 .08 .08 .08 .09 .09 .09 .17 . 14 .17 . 29 . 34 .25 .30 .22 . 14 .3  

30 . 49 .41 .42 .42 . 50 .47 . 48 . 54 .44 . 53 . 4o  .47 . 55 .41 . 48 . 4  . 4  

-....1 
Monthly Totals 2 . 86 4 . 84 5 . 14 4 . 84 5 . 37 4 . 41 5 . 30 4 . 68 5 . 00 5 . 06 4 .28 4 .96 4 . 97 3 . 99 4 . 33 3 . 81 4 . 15 

-....1 
196o CALENDAR 

YEAR TOTALS 2 3 . 90 26.11 26.36 26.39 25 .27 22 . 15 29 .63 23 . 99 27 .74 23 .39 20 . 59 22 . 54 19 . 51 20 .71 18 . 78 22 . 59 19 . 55 

1961 
Jan . 6-7 1 . 47 1 . 84 1 . 90 1 . 84 2 . 42 1 . 73 1 . 77 1 . 92 1 . 95 1 . 97 2 . 01 2 . 15 2 . 17 1 . 98 2 . 13 a 1 . 9  

7-8 . 63 -79 .82 .79 1 .04 .74 .76 . 61 . 62 . 63 .35 . 37 .31  . 3 4  .30 2 . 18 . 4  
11-12 .09 .08 .09 .02 . 13 . 11 .09 .14 . 10 . 15 .23 .27 .25 .4o . 42 .05 .3  

24 .19 .15 . 16 . 15 . 16 . 13 . 15 . 12  . 15 . 16 . 16 .19 . 17 .18 .18 a . 1  
25 -26 . 16 .13 .14 .13 . 13 . 12  .13 . ll . 13 . 14 .05 .06 .05 .06 .05 a . 1  
28-29 .15 .12 . 12 .12 . 12  . 11 . 12 .10 .12 . 12  . 1.1  .13 . 11  . 12 . 12  . 4  . 1  

Monthly Totals 2 . 69 3 . 11 3 . 23 3 .05 4 .00 2 .94 3 .02 3 .00 3 .07 3 . 17 2 .91 3 . 17 3 .06 3 .08 3 .20 2 . 63 2 . 9  

Feb . 4-5 1 . 20 1 . 23 1 .31 1 .27 1 . 49 1 . 27 1 . 23 1 . 52 1 . 20 1 . 38 2 . 00 1 . 67 1 . 41 1 . 96 2 . 26 1 . 3  2 . 1  
6-8 . 40 .42 . 44 .43 . 51 .43 .42 .36 .28 .32 . 40 .33 .09 .39 . 14 .26 .21 

15-16 .28 .23 .21 .24 .29 .27 .34 .36 .23 .36 .32 .36 .31 .33 .31 . 2  .2 
20 . 52 .41 .39 . 44 . 53 . 50 . 61 . 5 5  .35 . 54 . 47 . 54 .49 . 48 .49 . 6  . 5  

Monthly Totals 2 . 40 2 . 29 2 . 35 2 . 38 2 . 82 2 .47 2 . 6o 2 . 79 2 .06 2 . 6o 3 . 19 2 . 90 2 . 30 3 . 16 3 . 20 2 . 36 3 . 01 
- ---
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Table 12. --Summary of rainfall, in inches ,  for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Number 
1-S 2-8 3-8 4-R 5 -8 6-s 7-S 8-s 9-R 10-8 11-R 12-S 13 -R 14-s 15-S 16-R 17-R 

1961 
Mar . 17 T T T 0 T T T 0 . 10 T 0 . 08 0 0 .06 0 . 03 0 .06 0 . 07 0 0 .03 

24-27 .03 .04 .04 .02 T T T 0 0 0 0 0 0 T T .02 0 
30 .23 . 6o  . 54 . 4o -37 .33 . 6o  . 42 .4o .42 .31 . 4o  . 46 .42 . 48 . 4  . 3  

Monthly Totals 0 . 26 0 . 64 0 . 58 0 . 42 0 . 37 0 . 33 o . 6o  0 . 52 o . 4o 0 . 50 0 . 31 0 . 46 0 . 49 0 . 48 0 . 55 0 . 42 0 . 33 

Apr . 23 T T T T .03 .02 T .03 T T T . 15 . 17 .04 .06 T .02 
28 .25 . 35 .23 .18 .17 .18 . 16 .13 .20 .08 0 T 0 .03 .02 . 1  .05 

Monthly Totals 0 . 25 0 . 35 0 . 23 0 .18 0 . 20 0 .20 0 . 16 0 . 16 0 . 20 0 . 08 0 0 . 15 0 .17 0 .07 0 . 08 0 . 1  0 . 07 

May 6 .76 . 70 .78 .74 1 .05 1 .01 .96 . 86 .74 . 87 1 . 00 .91 .97 1 .39 1 . 52 . 8  a 
8 .27 .25 .28 .26 .37 .36 .34 .30 .26 . 31 .33 .30 .20 . 46 .31 .3 1 . 15 

19 . 31 .27 .22 .31 .27 .28 .23 .25 .25 .20 .22 .22 .12 .18 .18 .2 . 2  
23 · 33 .33 . 35 .41 . 57 . 6o  . 50 .79 .69 .Bo .43 . 50 .33 .43 .35 . 35 . 1  

Monthly Totals 1 . 67 1 . 55 1 . 63 1 .72 2 . 26 2 .25 2 .03 2 . 20 1 . 94 2 . 18 1 . 98 1 . 93 1 . 62 2 . 46 2 . 36 1 . 65 1 . 45 

June 3 -4 1 . 03 .81 .82 1 . 07 1 . 09 .83 1 .04 .34 .38 .34 .27 .23 .33 .24 . 46 . 9  . 1  
5 1 . 25 .97 1 .00 1 . 29 1 . 31 1 .00 1 .26 1 . 12  1 . 23 1 . 12 1 . 45 1 . 2 5  .78 1 . 26 1 . 10 1 . 5  .87 
8 . 11 .70 1 . 16 .87 l . ll 1 . 50 1 .20 1 . 54 .8o 1 .00 1 . 30 1 .24 .30 .88 - 5 5  1 . 00 .85 

15-18 3 . 95 4 . 57 4 . 20 4 . 35 4 . 54 3 .96 4 . 95 4 . 93 4 . 20 4 . 28 3 .4o 4 . 10 3 . 90 3 . 72 3 .95 4 . 22 -
25 T T T T T T T .05 T .04 T .04 T .06 .07 T -

Monthly Totals 6 . 34 7 . 05 7 . 18 7 . 58 8 .05 7 .29 8 . 45 7 . 98 6 . 61 6 . 78 6 . 42 6 . 86 5 . 31 6 . 16 6 . 13 7 . 62 -
------- -- ---



Table 12. - -Summary of rainfall, in inche s ,  for Deep Creek study area, October 1953 to September 1961--Continued 

Date of Storm Gage Ntunber 

1-S 2-S 3-S 4-R 5 -S 6-s 7-S 8-s 9-R 10-S 11-R 12-S 13 -R 14-s 15-S 16-R 17-R 

1961 
July 3 0 . 96 0 . 91 0 . 95 0 . 65 0 .72 0 . 67 0 . 32 0 . 62 0 . 90 0 . 78 0 . 75 1 . 11 0 . 98 0 . 83 0 . 76 - -

9 . 37 .35 .36 .25 .28 .26 . 12 . 35 . 50 .43 . 54 . 8o  2 . 04 . w  1 . 58 - -
9 . 17 . 16 .16 . 11 . 12 . 11 .06 .23 . 33 .29 .27 . 4o  .29 . 30 .22 - -

16 .34 1 .05 1 .04 1 .08 .w .72 .33 .36 . 52 .34 . 10 . 14 0 . 14 0 - -

16 . 14 .42 . 41 .43 .24 .28 . 13 .42 . w  .39 . 58 .79 1 . 11 .83 .98 - -
22 1 . 04 . 13 . 50 .68 .89 . 5 5  .82 . 46 . 50 . 55 1 .00 1 . 41 .70 1 . 36 . 58 - -
23 .87 .62 .41 . 57 .75 .46 .69 .72 .19 . 86 . 20 .28 1 . 10 .27 . 92 - -
24 . 69 .49 .33 .45 . 59 . 31 . 54 .06 .01 .08 .08 . 12  0 .11 0 - -

Monthly Totals 4 . 58 4 . 73 4 . 16 4 .22 4 . 19 3 .42 3 .01 3 .22 4 .21 3 . 72 3 . 52 5 .05 6 . 22 4 . 44 5 . 04 - -

Aug . 7 T T 0 0 .04 .04 0 .03 . 10 .03 .09 T .05 .10 T - -
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .04 - -

Monthly Totals 0 0 0 0 0 .04 0 . 04 0 0 .03 0 . 10 0 .03 0 .09 0 0 .05 0 . 10 0 .04 - -

Sept . 1 . 4o  T T T .10 .20 T .36 T . 35 . 10 . 62 . w  1 . 09 1 . 00 - -

8 0 0 0 T 0 0 0 .08 0 .08 .14 .74 .20 .02 .02 - -
11-12 1 . 52 1 . 46 1 . 42 1 . 60 1 . 9 5  1 . 42 1 . 50 1 . 42 1 . 62 1 . 41 1 . 28 1 . 55 1 . 50 1 . 11 1 . 20 1 . 7  1 . 24 

Monthly Totals 1 . 92 1 . 46 1 . 42 1 . 60 2 .05 1 . 62 1 . 50 1 . 86 1 . 62 1 . 84  2 . 12 2 . 91 2 . 30 2 . 22 2 . 22 - -

1961 WATER 
YEAR TOTALS 27 .75 3 1 . 77 30 . 94 30 . 47 32 . 98 28.22 3 1 . 46 29 .97 30 . 53 29 , 72 27.87 3 1 . 81 29 . 66 29.82 30 . 79 - -

a .  Rain gage not recording - see number following for amount measured . 
b .  Partly estimated . 
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Oct. 15 

TaiJle 1 ' . --Storm rainfall and runoff datu J"or G ites 3 and 8, water years 1954-6 1  

SITE 3 
(Drainage area 2 189 acres 

Rainfall 

Max .  Increment 
c � � � � 
o � "' • (I)  • (I)  • (I)  .... <I) ..... ., � �  c .,  c ., 
� 3 § �  "" .Cl .... ;:: El tJ El tJ 3 .8  j �  U'\ !l  0 .� 8� o �  .-< � ('() � 

12.0 7.22 -73 1.48 1 . 51 
1 . 5  1 .03 -35 .50 -75 

22.7 .40 .05 .09 . 1 4  

1 .0 1 . 00 .70 .98 l . ll 
4 .0 1.30 .50 .70 .83 
8 . 2  .94 .58 - -
2 .7 . 44 .07 .10 .16 

16.0 2 . 18 .48 .56 .57 
3 - 7  .87 .26 .)8 .41 

1 . 7  .77 .20 .30 .52 
2 . 7  .86 .38 .52 .62 
6.0 .76 . 16 .27 .47 
3 .0 .57 .15 .25 .30 
3 . 3  . 62  .13 .21 .29 
9 . 2  4 .75 1 . 55 1 .65 2 .02 
9 . 0  3.44 .6o l .05 1 . 79 
1 . 7  .54 .30 .39 .40 

-7 1.26 .Bo 1 .12 1 . 30 
. 3  . 64  .51 .64 .64 

9-7 .68 .26 .36 .43 
10.7 .89 -37 -39 .40 

3 . 1  1 .45 .32 . 50  .78 
6 .0 3 .05 .6o 1 . 10 1 .28 
3 .0 .46 .07 .09 .10 

2 .0 1 .07 .44 -55 -59 
2 . 7  .84 .)3 .44 .63 
8.0 .43 .ll .14 .24 

10 . 5  1.34 .16 .28 -53 
.7 1 .25 .88 1 .07 1 .21 

7 - 5  .72 .17 .19 .36 

Inflow to pool Runoffa 
� 
..., ., "' 
.... 
I 

..... .. "' �. ..... u 
0 "' (-4 ...... 

388 . 5  

� 
.... " ., 

... ..... ., Cll o c,.., H 0 I s "' f!  0 c tJ ... 0 "' "" �  

4 . 9  

..... -:;:; "' 0 ., ., 0 .,  
... """" Ill I 

� � f! 0 0 u rt � � 
383 . 4  

� 
..... ., '"d ., ., ..... .... 

..., ., I  

5. 3  f! 
e: +' tJ 0 oJ ., u c ....; 

384 . 9  
N o  runoff record -
No runoff record -

No runoff record -
No runoff record -

13 .7 l . O  12 .7 12.8 
.2 .2 0 0 

53.0 1 . 5  5 1 . 5  51.7 
22.1 1.2 20.9 21 . 1  

10 . 7  1 .0 9 - 7  9 . 8  
3 5 - 9  1 . 4  3 4 . 5  3 4 . 8  

7 . 3  1 . 3  6.0 6 . 1  
6 . 1  1 . 0  5 . 1  5 . 1  
1 .0 l . O  0 0 

384.9 7 . 6  3Tf.3 38o . 6  
386.7 23.6 363 .0 377 .2 

3 . 8  1 .8 2 . 0  2 .0 
129 .7 5 .0 124 .7 127.0 

29.4 2 . 1  27.3 27.8 
7 . 2  1 . 9  5 . 3  5 . 4  

35.0 2 .7 32 . 3  32.8 
43 .6 3 .8 39.8 40 . 4  

184 . 5  10.1  174 .4 177 . 6  
1 . 3  1 . 3  0 0 

13. 3  2 .6 10 .7 10.8 
2 . 3  1 . 5  . 8  .8 
1 . 2  .8 . 4  . 4  
8.9 2 . 1  6.8 6 . 9  

26.5 2 . 5  24 .0 24 . 1  
) .8 .9 2 .9 2 . 9  

1l ..... -;;; +' "' ., 5. 3 � § � ,':! (.) :� 

2 . 11 
-
-

-
-
.070 

0 
.283 
.116 

.054 

. 191 

.033 

.028 
0 
2 .09 
2 . 07 

.011 

. 696 

.152 

.030 

.18o 

.221 
-973 

0 
.059 
.004 
.002 
.038 
. 132 
.016 

c 0 .... � ..., ., c 
�"• "' o �  R �  .... ., 1ii 3 ., <: c .... �g o �  (.) 

5 . 11 12.0 - 1 .3  
- 23 . )  

- l . O  - 3 .0 
.87 8.2 
.44 2 . 5  

1 . 90  16.0 
-75 3 . 5 
.72 3 .0 
.67 3 .0 
-73 6 . 5  
.54 3 .0 
.62 3 . 7  

2 .66 10.7 
1 . 37 8 . 3  

.53 1 . 5  

.56 1.0 

.49 .7 

. 65 4 .0 
.71 10.7 

1 .23 -
2 . 08 6 . 5  

.46 3 .0 

1.01 2.0 
.84 3 .0 
.43 7 . 2  

1 . 30 10 .5 
1 . 12 3 . 0  

.70 7 - 5  

SITE 8 
(Drairuu(e urea 2.761 acres 

Rainfall 

Max .  Increment 
� � � � 

., . ., • (I) . "' 
..... ., <: ., ! Ul  <: ., § �  ..-i ..cl  .,.. ;:: a u a u Ei tJ 

j �  <: o !i  8 �  U'\ ... 
..... � ('() � 

7 -73 0 . 73 1 .48 1 . 51 
.59 .30 .32 , )11 
.43 .07 .09 .12 

1 .00 -55 .82 .92 
1 .27 .56 .65 .Bo 
1 .46 1.00 1.00 1 .00 

. 50 .06 .07 .16 
2 . 36 .58 .92 1 . 10 

.53 .10 .15 .20 

-75 .31 .46 . 6o  
.85 .20 -35 -53 
. 68  .22 .30 -39 
. 4 1  .25 .30 .)0 
-79 .27 .43 .57 

4 . 82 .Bo 1 .50 2 .75 
3 . 18 -77 1 .12 1 . 38 

. 49 . 31 .38 .38 
1 . 01 .40 .65 1 .00 

.65 . 16 .26 .36 

.69 .44 .52 .6o 
1 .01 .25 .46 .62 

.14 .03 .04 .05 
4 .18 . 6o  , go  1. 6o 

.41 .07 .09 .12 

1.01 .58 .67 .74 
1 .21 -33 . 49 .64 

. 41 .13 . 17 . 19 
1 . 63 .45 .62 .70 
2 .08 .65 1 .06 1 . 55 

.81 . 17 .23 . 50  

Inflow L o  pool 
� 
..., "' "' 
.... 

I �I QJ "' ... 4> u 0 Ill 
F-1 �-

706 .1 
1 . 5  

. 0  
14 .7 
44 . 1  
59-9 

.8 
121.0 

4 . 4  

14 . 7  
43 . 6  

1 . 5  
. 9  

2 .9 
642.0 
523.3 

7 - 5  
103 . 1  

95 .2 
8.7 

30 .6 
0 

1�11 .0 
.9 

21 . 6  
2 1 . 0  

4 . 3  
40.9 

131.9 
5 . 1  

� 
..... ;l ,.... :l as o c,.., 

H 0 I 
., .,  Ei ... 0 <: tJ ... 0 ., 

rz. � 

1 7 . 6  
1 . 4  
J. l  
2 . 3  
2 . 9  
3 -7 

. 8  
4 . 4  
1 . 2  

1 . 7  
2 . 0  
1 . 6  

.9 
1 . 8  

10.7 
23 . 1  

1 . 2  
2 . 7  
1 . 7  
1 . 6  
2 . 4  

. 3  
9 . 4  
1 .0 

2 . 3  
1 . 6  

.9 
3 . 6  
5 . 1  
1 .9 

..... -;; "' 0 ., 
., 0 ., J.t p., 4-i "' ' 

"' QJ  a >  " 0 0 u &; � �  
698. 5  

0 
0 

12 . 4  
41.2 
56.2 

0 
116.6 

3 . 2  

13 . 0  
4 1 . 6  

0 
0 
l . l  

631 . 3  
500 .2 

6 . 3  
100 . 4  

93 . 5  
7 . 1  

28.2 
0 

401 ,6 
0 

19 . 3  
19. 4  

3 . 4  
37 - 3  

126 .8 
3 . 2  

Runof 'rn 
-:;; 

., 1l ..... � +' Ill I 

::> 3 ., l_i ..., t; 8 � � 
705 . 5  

0 
0 

12 .5 
41.6 
5G.8 

0 
117 . 6  

3 .2 

1 3 . 1  
42 . 0  

0 
0 
l . l  

637 - 5  
516.3 

6 . 4  
101 . 5  

94 .6 
7 .2 

28.5 
0 

405 . 6  
0 

19.5 
19.6 

3 . 4  
37 - 7  

127 .8 
3 .2 

'"d � 
., ,.... ., 
..., ., .,  

s. !::! � � l:! 
3 .06 
0 
0 

.051 

.181 

.211( 
0 

.)10 

.014 

.057 

. l02 
0 
0 

.005 
2 .77 
2 . 24 

.028 

.441 

. 411 

.031 
. 124 

0 
1 .76 
0 

.o85 

.085 
.015 
. 164 
.555 
.014 

" 0 .,.,� 
..., ., 
p, "' § "5  rn c c .... o �  u 

4 .71 
.59 
.43 

.911 
1 .19 
1 .21 

. 50 
1 .0) 

.)2 

.G9 

.67 

.68 

. 4 1  
-79 

2 .05 
.94 
.46 
. )7 
.24 
.66 
.89 
.14 

2 . 42 
.41 

-93 
1 .13 

.40 
1. 47 
1 . 52 

.Bo 



00 ...... 

,.. 
Q) 

� z 

31 
32 
33 

34 
35 

b 36 
37 
38 
39 
40 
41 

b 42 
43 
44 
45 

b46 
b47 
b48 
b49 

50 
51 
52 
53 

b54 
b55 
b56 

57 
58 
59 

6o 
61 
62 

Date of Storm 

Oct. 18, 1956 
30 

Dec. 18-19 

Mar . 10, 1957 
17 
20 
31 

Apr. 19 
19 

22-23 
24 
26 
28 

May 3 
9 

11 
12 
13 

17-18 
31 

Sept. 3 
ll 

21-22 
Oct. 13 

14 
15 

Nov. 2 
5 

24 

Jan. 4-5 , 1958 
12 

22-23 

Table 13 . --storm rainfall e.nd runoff data for sites 3 e.nd 8, water years 1954-61--Continued 

SITE 3 
(Drai.na.o:e area 2 189 acres 

Rainfall Inflow to pool 

Max . Increment � -:;::;- .-l �  +' 
c:l � � � Q) ;l ..;  :: "' 0  Q) � Q) Q) 0 Q) o �  "' . "' . .. . .. ""' aS O C,.., � Ill ";' ..-< "' ..., Q) � �  � �  � �  I f.< 0 I 

<;; � § 13  ';j � !l, Q)  � � :! �6 l:! 11\ !l  o !l  &� +' () � c:l tl 0 u 
...;� 

0 ell t; o� t:��  ..... � e-. �  

0 . 2  0 .55 0.56 0 . 56 0.56 24.3 0.7 23 . 6  
3 .0 .6o .10 .18 .28 2 . 7  1 . 1  1.6 

12 .0 1.24 . 10 . 12  .23 12.2 1 . 9  10 . 3  

2 .0 .43 .20 .27 .32 -7 . 6  .l 
1 .7 .35 .25 .29 .30 12.0 . 5  11 . 5  
2 . 7  1.49 .32 .51 .87 87.9 2.7 85.2 
4.7 .48 .11 .20 .29 1.6 1 . 6  0 
3 - 5  .6o .13 . 18 .22 4 . 9  1.8 3 . 1  
2 . 0  .84 .20 .30 .56 49.8 2 .7 47.1 
3.1 1.24 .42 .sa -79 73.0 3 - 5  69.5 
4.0 .67 .36 -37 .4o 18.2 2 . 5  15.7 
3 . 8  1 . 13 .42 -53 .63 77 . 5  3 . 8  73-7 
5 . 2  . eo  .26 .31 .4o 104 .7 2 . 9  101 .8 

. 3  .56 .32 .63 .63 7 .1 1 . 9  5 . 2  
10.0 1 .38 .21 .48 .53 52.8 4 . 6  48.2 

1 . 3  1 . 02 -79 .94 1.00 78.4 3 . 6  74.8 
-5 1 . 68 1.28 1 . 63 1 . 73 165 .3 6 . 5  158.8 

1 . 3  .78 .52 .67 .75 78.4 4.4 74.0 
11.6 l . 6o  .4o .58 .77 143 6 . 9  156.1 

1 . 7  . 5 1  .32 .32 .38 5.4 1 .7 3 . 7  
. 7 1 . 15 .74 .95 1 .15 17.5 2 . 1  15 . 4  

3 .0 1.03 .44 .50 .65 12 .2 2 . 3  9 .9 
ll.O 1 .43 .45 .65 .86 22.7 3 . 9  18.8 

7 - 5  3 - 57 .31 .57 .95 141 . 7  13 . 6  127 .9 
10.0 1.12 .08 .16 .23 4o.7 4 . 7  36.0 

2 . 5  .62 .21 .31 .40 28.5 2 . 5  26.0 
. 5  .24 .13 .21 .21 1 .2 .8 .4 

8 . 0  . so .05 .10 .ll 4 . 9  1 . 6  3 . 3  
7 - 3  1 .14 .06 .10 .20 8.3 3 .8 4 . 5  

29.0 1 .22 .ll .16 .21 4 .6 3 . 8  . 8  
2.0 .65 .41 .46 .51 7 . 1  2 . 1  5 .0 

13 . 5  1 . 15 .08 . 10 .20 23.4 3 .8 19 . 6  

Runoffa 

-:;::;-Q) 
'0 Q) 
Q) .-l <,-t � aS  I g, g :! � l� 

23.8 
1.6  

10 . 4  

� ...;';;; ..., "' Q)  
;;l � 13 ��� 
0 . 130 

.009 

.057 

.l 0 
ll.6 .064 
86.1 .471 

0 0 
3 .2 .018 

47.9 .262 
70.6 .387 
16.0 .088 
75 . 1 .412 

103 .9 . 569 
5 - 3  .029 

49.1 .269 
76.3 .418 

162.3 .889 
76.3 .418 

159-9 .876 
3 .8 .021 

15 .6  .o85 
10 .0 .055 
19 .0 .104 

130 .6 .716 
36 . 9  .202 
26.6 .146 

. 4  .002 
3 . 4  .019 
4 . 6  .025 

. 8  .004 
5 . 1  .028 

20.0 .110 

c:l 
0 ..... � ..., "' 

��  � .� o � t.) 

o.42 
-59 

1 . 18 

.43 

.29 
1 . 02 

.48 

.58 

.58 

.85 

.58 
.72 
.23 
.53 

l .ll 
. 6o  
.79 
.36 
.72 
.49 

1 .07 
-97 

1.33 
2 . 85 

.92 

.47 

.24 

. 48  
1 . 12 

1 . 22 
.62 

1 .04 

SITE 8 
(Drainruze area 2.76":! acres 

Rainfall 

Max .  Increment 

c � . --; � 
a �  "' . "' • Ill ..-< "'  ..., Q) � �  � �  � �  <;; g § 13  � .8  j� 11\ !l  o !l  & �  l"l � ...; � ...... � 

0 . 5  0.35 0.20 0.35 0.35 
3 . 0  .72 .10 .20 .30 

20.0 1.39 .18 .23 .33 

1.7 .47 -33 .4o .42 
2.0 .42 .30 .38 .4o 
3 .0 1.17 .21 -37 .68 
4 . 0  .37 .07 .14 .26 
4 .0 . 62  .10 .12 .22 
3 .0 .41 .05 .10 .ll 
3 - 3  1 .24 .63 .81 .92 
3 . 5  .46 .08 .10 .ll 
4 . 5  1.14 .30 .53 .72 
5 .0 .34 .03 .06 .08 
1.0 -73 .32 .50 .75 

10.0 .88 .16 .26 .33 
.5 .66 . 54 .62 . 62  
. 5  1 . 44 -99 1 .46 1.46 

2 . 0  . 62  -37 .49 .56 
ll.6 2 . 08 .53 .95 1 .38 

2 . 0  .43 .20 .21 .31 
1 .0 .65 .4o .50 .68 
3 . 0  .81 .26 .4o .53 
9 . 7  .85 .17 .25 .30 
7 - 5  2 .06 .25 .45 .63 

10.0 1 . 19 .16 .23 .34 
2.0 .44 .17 .24 .30 

. 7  1 .24 1.13 1 .30 1 . 44  
8.0 -55 .04 .08 .10 
7 - 7  1.12 .08 . 1 4  .24 

27.3 -95 .02 .04 .07 
1 . 7  . 62  .20 .30 .32 

17.0 1 .06 .08 .10 .12 

Inflow to pool 
� 
+' 
Q) � I 

';j � 
"5 � 
e-. � 

6.0 
5.4 

12.9 

5 - 3  
6.7 

100 
2 . 4  
4 . 5  
6 . 4  

79.1 
13.5 

109 
5 5 - 9  
27.8 
41.7 
69.1 

266 .6 
120 .9 
306 .6 

1 . 2  
1 . 3  
1 .8 
1 . 4  

23.0 
29.0 
26.6 

166 .6 
16.3 
24.2 

2 .1 
8 . 4  

4o .7 

-:;; c:l Q) 
-rl .-l Q)  
"' 0 ..... J.< 0 I 

!l, QI  � c:l � 
t: 0 � 

o.8 
1 .7 
3 . 2  

l . l  
1 . 0  
2 . 8  

- 9  
1 .5  
1.0 
3 . 1  
1 .4 
2 . 9  

·9 
1 .8 
2 . 2  
1 . 7  
4 . 5  
3 . 1  
6 . 9  
1.1  
1 . 4  
1.7 
1.8 
4 .3 
2 . 6  
1 .0 
3.0 
1 . 4  
2.8 

2 . 3  
1 .5 
2.6 

...;':;; "' 0 Q) 
Q) 0 Q) � Ill ";' 

Q) Q) a > ,.. 
0 0 () t: �� 

5 .2 
3 . 7  
9-7 

4 .2 
5 . 7  

97.2 
1 . 5  
3 .0 
5 . 4  

76.0 
12 . 1  

106 . 1  
55.0 
26.0 
3 9 - 5  
67.4 

262 . 1  
ll7.8 
299-7 

. 1  
0 

. 1  
0 

18.7 
26.4 
25 . 6  

163 .6 
14 .9 
21.4 

0 
6.9 

38.1 

Runoffa 
� 
+' 
Q) 

'0 Q) Gl .-l <,-t  +' aS I 

& g :! � � � 
tJ C �  

5 .3 
3 - 7  
9 . 8  

4 .2 
5 .8 

98.2 
1.5  
3.0 
5 - 5  

76.8 
12.3 

107 . 3  
5 5 . 6  
26.3 
39-9 
68.2 

265 .7 
120 .4 
304 . 1  

'0 � 
Gl .-l  Ill ..., "' Q) ;;l � .C � +' � 

t.) S � 

0.023 
.016 
.043 

.018 

.025 

.426 

.007 

.013 
.024 
.333 
.053 
.466 
.241 
. ll4 
. 173 
.296 

1.15 
.523 

1.32 
. 1  0 

0 0 
.1 0 

0 0 
18.9 .082 
26.7 .116 
25.9 .112 

165 .3 .717 
1 5 . 1  .066 
21.6 .094 

0 0 
7.0 .030 

38.5 .167 

c:l 
0 .... � 

+' "' 

�� � .� 
a �  t.) 

0-33 
.70 

1 . 35 

.45 

.4o 

.74 

.36 

.61 
-39 
.91 
.41 
. 67 
.10 
.62 
.71 
.36 
.29 
.10 
.76 
.43 
.65 
.81 
.85 

1 .98 
1.07 

-33 
.52 
.48 

1.03 

-95 
.59 
.89 



I. 

00 N 

b 

b 

b 
b 
h 

1-< 

l 
2: 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8o 
81 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

Date of Storm 

Feb. 21, 1958 
22 

Mar. 1 
6 

Apr . 13 
May 2 

2-3 
13 
16 

June 16-17 
21-22 

July 22 
.AIJ8. 23-24 
Sept . 6 

16 
25 

Oct. 11-12 
21 

Nov. 14 

Feb. 13-14, 1959 
Apr . 11 
May 1-2 

15 
22 

June 3 
4 

23-24 
26 

July 21 
Aug. 31 
Sept . 30 
Oct. 3-4 

13 

Table 13 . - -Storm rainfall and runoff data for s ites 3 and 8, water years 1954-61--continued 

SITE � (Drainage area, 2 , 189 acres 

Rainfall Inflow to pool 
Max. Increment � � ..-l:; +' 

<:: IIJ _;j ..-l :: a! O IIJ  � � � � IU IU 0 IU o �  co • co . ., • CO  ""' al 0 "-<  � """;' ..... .. +' Ill � �  <: IU � �  I 1-< 0 I .., � § {l  ! Hi ..-l IIJ "" "'  a � � Ill 1-< e c ::; 
� .8  j� 11\ !l  o !l  � � +' CJ O O <J  0 aS &: o� &:�� o �  ..-l �  1"'"1� e:-. �  

16.0 0 .76 0.06 0.07 0.09 3 . 6  2 . 5  1 . 1  
16.0 1.98 .05 .08 . 18 67 .8 6.5  61.3 

4 . 5  .44 .08 . 10  .14 2.2 1 . 5  -7 
1.0 1 .22 .63 1 . 10 1 .16 73.0 4 . 1  68.9 
8 . 5  .49 .04 .07 . 10 l . l  1 . 5  0 
1.0 .41 .30 .34 .43 1 .5 1.2 .J 
4 . 5  . 92  .48 .69 .78 9-9 2.8 7 . 1  
2.0 -33 .10 .11 .12 1 . 1  1.0 .1 
4.0 2 . 67 .42 .69 1 . 16 74.4 8.5 65.9 
6 . 5  .51 .14 .18 . 37 1.4  1.5 0 
4.0 1.02 .58 .78 .81 5-9 2.9 3-0 

.8 1.45 .85 1.33 1.6o 12.5 3 - 5  9-0 
16.0 .58 .23 .28 ·29 1.3 1.2 .l 
10.7 1 . 13 .20 .39 .4o 4.3 2.2 l.l 

3 . 5  .83 .25 .26 .32 1.2 1 . 6  0 
.8 .91 .65 -90 .92 1.9 1.7 .2  

7 . 5  .77 .4o -57 .62 2.0 1 . 4  . 6  
. 5  .64 .4o .62 .62 1 .2 1 . 2  0 

1 . 5  .95 .32 .49 .76 4 .7 1 . 6  3 . 1  

5 . 5  .42 .18 .22 .23 . 6  .6 0 
6 . 5  1 . 24 .18 .)1 .44 2.0 1 . 4  . 6  
2 . 5  .74 .22 .34 .35 . 8  . 8  0 

10.0 .57 .22 .26 .43 .5 . 6  0 
4.0 1 . 34 .82 .91 1.06 6 . 5  1 . 4  5 .1 
1 . 5  2 .86 2.23 2.45 2 . 47 128.9 3 . 1  125 .8 
4 .0 .99 .32 .53 .71 21.8 3 - 5  18.3 
8 . 1  .98 . 12  .14 .28 2.8 3.0 0 
9.5 2.36 .45 .63 .99 97.8 7-8 9Q .O 
3 .0 2.01 .28 .41 .65 24.0 6.2 17.8 
3 . 1  1 .01 .so .53 .55 3 .6 2.8 .8 
9.5 1 .65 . 50 .8o .90 9 .0 3 .8 5 .2 

23.0 4 .90 .4o .48 .75 106 .9 13.4 93 - 5  
6 . 5  2.8o . 63 .89 1 .01 Bo.7 9.2 71.5 

Runoffa 
� 
+' 
IU 

't:l IU :l -;;l "i' 
a � �  B .., " u �� 

1 . 1  
62 . 4  

. 7  
70 .2 

0 
. 3  

7 . 2  

-g ..-l -;;; 
+' aS IIJ 
;l � .Q  If+' ]  8 � � 
0 .006 

.342 

.004 

.385 
0 

.002 

.039 
.l 0 

67 . 1  .)68 
0 0 
3.0 .015 
9.1 .050 

.l 0 
1 . 1  .006 
0 0 

.2 .001 

. 6  .003 
0 0 
3 . 1  .016 

0 0 
. 6  .003 

0 0 
0 0 
5 .1 .026 

126 . 6  .694 
18.7 .102 

0 0 
91.7 -503 
18.1 .099 

.8 .004 
5 . 3  .029 

94.9 .520 
72.8 ·399 

SITE tl 
(Drainage area, 2 763 acres 

Rainfall Inflow to pool 
<:: Max .  Increment � � ..-l� 0 +' 
.... � IU !1 ..-l :: a! 0 1U +' " <: � � � � IIJ IU 0 11J ��  o �  "' • co . .. . ., ""' aS 0 ""'  !l "" "i'  ..... .. +' IU � �  <: IIJ <: IIJ I 1-< 0 I 

.., � § {l  fl {l  fl {l  
�· IIJ "" "'  e � � ., <: Ill 1-< B <: t; <: .... � !  j _:!  11\ !l  <: <: +' CJ o �  0 ..-t  � -=- 0 aS ,t o � &: �� u .-. � 1"'"1 � e:-. �  

0 .75 16.0 0 . 66  0 .10 0.21 0.26 2 . 2  1 . 6  0 . 6  
1 . 64  16.0 1.77 .06 .11 .21 121.0 4 . 2  116.8 

.44 4 .0 .41 .07 . 10 .15 4 . 6  1 .0 ) . 6  

.84 . 8  .75 .34 .52 . 67 69. 1  2.0 67.1 

.49 10.0 .51 .10 .12 .15 1 .2 1 . 2  0 

.41 .5 .25 .13 .23 .23 . 6  . 6  0 

.88 5.0 .66 .32 .42 .52 6.0 1.6 4 . 4  

.33 1 . 5  .56 .15 .27 .49 1 . 8  1.4 . 4  
2 . 30 5 . 5  1 . 67 .36 .57 .87 45 . 6  4 . 1  41 . 5  

.51 8.0 .46 .09 .15 .21 .9 1 . 1  0 
1.00 3 . 5  1.28 .54 .81 1.12 4.9 3-l 1.8 
1.4o .7 .77 .55 .65 .78 2.2 1.8 .4 

.58 5 .0 1 .22 .91 -91 .91 14.3 2 .7 11 . 6  
1 . 12 13.0 -59 .28 .29 .30 1 . 3  1 . 3  0 

.83 3 - 5  .70 ·29 .30 .)1 1 .6 1 . 6  0 

.91 8.0 .64 .4o .42 .44 .8 1 . 4  0 
-77 2.0 . 56 .13 .24 .30 1 . 1  1 . 2  0 
. 64  . 5  .30 .12 .20 .20 . 3  .7 0 
.93 2 .0 1 . 12 .38 .54 .89 5 . 8  2 . 4  3 . 4  

.42 2.5  .36 .24 .25 .26 . 8  . 8  0 
1 .24 6 . 5  1.00 .19 .24 .4o 2.0 1.9 .1 

.74 2.5  .59 .11 .17 .22 ·7 1 . 1  0 

.57 10.0 .52 .21 .22 -33 . 6  .9 0 
1 . 31 4.0 1.20 .69 .78 .85 8 . 6  2 .0 6 . 6  
2 . 17 2.0 1 . 53 .41 .78 1.02 23.7 2 . 7  21.0 

.89 ).0 1.02 .43 .61 .71 68.0 2 . 1  65.9 

.98 7 -7 -97 . 10 .14 .30 2 . 2  2 . 3  0 
1.86 13.7 2 . 33 .4o .65 .85 133.2 5 . 3  127 .9 
1 .91 3 - 5  2 . 38 .44 .76 1 . 19 115.0 5 . 9  99.1 
1.01 3.3 .46 .17 .19 .19 -9 1 . 1  0 
1 . 62 10.0 1 . 18 .28 .44 -53 5 .8 2 .7 3 . 1  
4.38 23.0 5 . 19 .30 .56 .90 4o3 .8 21.8 382 .0 
2.4o 7 . 5  2.04 .42 .50 .68 8o . 3  5 . 2  7 5 . 1  

Runoffa 

� 
IU '""' IIJ 

:l ol "i'  
;l � IU �+' t; 

u a � 
0 .6 

118.0 
3 . 6  

67.9 
0 
0 
4 . 4  

.4 
41 .9 

0 
1 . 8  

.4 
11.7 

0 
0 
0 
0 
0 
3 . 4  

0 

-g ..-l -;;; 
+' aS IIJ 

;l � .Q  � +' g 
u � .:: 
0 .003 

.512 

.016 

.295 
0 
0 

.019 

.002 

. 182 
0 

.008 

.002 

.051 
0 
0 
0 
0 
0 

.015 

0 
.1 0 

0 0 
0 0 
6 . 6  .029 

21.2 .092 
66.5 .289 

0 0 
129.2 .561 
100 .2 .435 

0 0 
3 . 1  .013 

389 . 1  1.69 
75 .9 .329 

<:: 
0 

.... � 
.., ., 

��  � !l  o �  
t.> 

0 .66 
1 .26 

.39 

.45 

.51 

.25 

.64 

.56 
1 .49 

.46 
1.27 

.77 
1 . 17 

-59 
.70 
. 64  
.56 
.30 

1 .10 

.36 
1.00 

.59 

.52 
1 . 17 
1 . 44 

-73 
·97 

1.77 
1 .94 

.46 
1 .17 
3 . 50 
1.71 



00 w 

lJ 

b 
b 

b 
b 
lJ 

b 

"' 

i 
z 

96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

Date of Stonn 

Dec. 14-15, 1959 
16 
17 
31 

Jan. 4-5, 19E'o 
Feb . 2-3 
Apr . 26 

29 
May 15 

17 
July 14 

17 
Aug. 9-10 

15 
19 

Sept . 23 
Oct . 15-16 

18 
28-29 

Dec. 7 
8 

30 

Jan . 6-7, 
7 -8 

1961 

Feb. 4-5 
20 

May 6 
23 

June 3 
5 
8 

15-18 

Table 13. --Storm ruinfnll and runoff data for sites 3 and 8, water years 1954-61--Continued 

SITE 3 
lnrainaRe area 2. 1 P.a A,..,..,,. 

Rairuall Inflow to pool 
Max . Increment � � � .., .., .-! .;> 

� ....... ., ;! ...-� :: "' 0 .,  ....... ....... ., ... 0 .,  o .-.. II) . "' • Ill . "' ..... aS o r... � ""'+;< ..... (/) .... ., � �  � �  � �  I 1-< 0 1 � 9 § {l  .-1 .,  Pt <>  a � �  "' "' g � � 
!:1 .8  l �  � 0 ;1  & �  +' () 0 0 � IJ'\ ..-<  � �  t_: O � &.: �..::: A '-'  .-. ...... 1""1 '-' 

6 . 5  0 . 99  0 . 18 0 .20 0.40 4 .0 3 .0 1 . 0  
6 . 0  .42 .07 .09 .11 1 . 5  1 . 3 . 2  

16.7 -57 .04 .08 .12 2 . 6  1 . 8  .8 
5 .0 1 . 17 . 12  .22 -33 12 .7 3 . 6  9 . 1  

17 .0 1.72 .04 .08 .16 46.8 5 . 8  41 .0 
4 .7 1 . 15 .30 .36 .50 8 . 9  3.7 5 .2 
1 . 5  1 . 13 . 68  .86 -95 9 - 9  ) . 1  6 . 8  
2 . 0  -75 .45 ·59 .72 5 . 6  2 . 1 3 . 5  
1 . 8  .56 . 30 .42 .48 8 . 3  1 . 5  6 . 8  
1 . 0  .25 .20 .20 .25 -7 - 7  0 
2 . 0  1.22 .50 .75 -90 2.2 2 . 4  0 
2 .0 1 .73 .63 1 .16 1 .72 11.4 ) . 4  8.;) 
2 . 5  .48 .21 .23 .26 .9 . 9  0 
8.0 . 66 .03 .06 .10 .7 1 . 2  0 

. 6  1 .43 .65 1.25 1 .42 21.8 2 . 7  19.1 
2.7 1 .57 . 53 1.03 1.41 10 .2 3 . 2  7 - 0  
2 . 0  l.Ol .)6 .46 -73 4.0 1 . 6  2 .4 
8.0 1.28 .64 .83 .84 12.5 2 . 3  10 .2 

12.0 1 .53 .58 .82 1.06 8 . 1  3 .0 5 . 1  
11 .5 2.66 .12 .24 .43 33 .7 6 . 3  27 . 4  

7 .0 .82 .06 .12 .16 13.3 2 . 3  ll.O 
4 . 1  .44 .06 .09 .12 1 . 0  1 . 3  0 

24.0 1 .94 . 11 .14 .18 25.0 5 - 9  19.1 
8.5 .83 .06 .11 .20 4o.O 2 .8 37.2 

13 . 5 1 .31 .09 .17 .29 18.0 4 .0 14.0 
6.0 .46 .10 . 12  .14 1 . 3  1. 4 0 

. 3  .81 .72 .74 .74 4 . 1  1 . 8  2 . 3  
2 . 5  .44 .06 .07 .19 l.O ·9 . l  
1 . 3  1 .07 .62 .85 .99 2 . 1  2 . 1  0 
1 . 3  1 .29 .68 .70 1 . 20 30.6 2 . 6  28.0 

.5 .87 .58 .87 .87 5 . 8  2 . 3  3 - 5 
65.0 4 .37 .20 .26 .40 52.2 12 . 5  39 . 7  

Runoffa 

-;; 
., '0 ... 4> .-1 11-1 +' aS I 

;l 9 � Ji�  
1 . 0  

. 2  

. 8  
9 - 3  

41 .8 
5 . 3  
6 . 9  
3 . 6  
6 . 9  
0 
0 
8 . 1  
0 
0 

19 .3 
7 . 1  
2 . 4  

10 .3 
5 .2 

27 .8 
11.2 

0 

19.4 
37.9 
14 .2 

0 
2 . 3  

. l  
0 

28 . 3  
3 . 6  

40.3 

-g ';!-;;; +' ... 
;l s -B !i� 
0 .005 

.001 

.004 

.051 

.229 

.029 

.038 

.020 

.0)8 
0 
0 

.044 
0 
0 

. 106 

.039 

.013 

.056 

.028 

. 152 

.061 
0 

. 106 

.208 

.078 
0 

.013 

.001 
0 

.155 

.020 

.221 

� 0 .,.. ....... .., ., 
��  II) � 0 . ..; o �  t.> 

0 . 99 
.42 
- 57 

1 . 12 

1.49 
1 . 12  
1.09 

-73 
.52 
.25 

1 . 22 
1 . 69 

.48 

.66 
1 . 32 
1 . 53 
1.00 
1 . 22 
1 .50 
2 . 51 

.76 

.44 

1.83 
. 62 

1 .23 
.46 
.8o 
.44 

1 .07 
1 . 13 

.85 
4 . 15 

SITE 8 
(Drainage area 2176'! acres 

Rainfall Inflow to pool 
Max. Increment ....... � .-1� .... ., ;� ...� :: "' 0 .,  <:: ....... ....... ....... ....... ... ... 0 .,  o.-.. (/l • Ill ' (/l . "' ..... "' o r... � "" '+;<  ""' "'  +' lj !i l!  � �  � �  I M 0 I � s  § 0 .-1 Q) a "" � ., ., a o a! �. a > "' 

8! j� II\ ;I o ;l  &� +' () 0 � () 0 .8 0 0 a! t.: o � ...� ...... 1""1 '-' E-1 �  &.: oi � 
6 . 5  0.95 0.21 0 .26 0 .35 7 - 3  2 .3 5 .0 
5 -7 .4o .OS . 10 . 17 2 . 4  1 . 0  1 .4 

16.0 .55 .04 .08 .16 15 .3 1 . 3  14.0 
5 .0 1 . 14 .15 .24 . 39 32. 3 2 . 8  29.5 

17.0 1 . 57 .05 .10 .20 111 .0 4 . 1  106 . 9  
4 .0 .98 .26 .32 .45 9 - 9  2 . 4  7 - 5  
1.0 .)2 .08 .10 .22 . 6  .7 0 

. 6  .52 .25 .45 - 53 3 . 5  l . l  2 . 4  
1.0 .)2 .18 .23 .25 .7 .7 0 

. 5  .53 .4o .Eo .6o 3 . 6  1 . 2  2 . 4  

. 5  .26 .20 .20 .20 2 .6 .5  2 . 1  
1 . 3  .38 .04 .08 .16 . 5  .8 0 
2 . 5  .87 .)2 .53 . 69 2 . 3  1 .7 .5  
4.0 .52 .07 .08 .09 1 . 0  1 . 1  0 
l.l .70 .36 .so . Eo  4 . 0  1 . 4  2 . 6  
3 .0 1.83 .52 -99 1.41 15 .3 3.2 12 . 1  
6.7 .81 .28 .40 .Eo .8 1 .4 0 
7 .0 -79 .22 .27 .so 8 . 9  1 . 4  7 . 5  

u . s .79 . 11 . 13 .13 2 .0 1.4 . 6  
12.0 2 .33 .13 .21 .42 33 . 3 1 1 .1 29.2 

7 .0 .67 .03 .06 .09 12.9 1 .4 ll .5 
5 .0 .41 .07 .13 .19 1 . 3  . 9  . 4  

25.0 1 . 96 .14 .21 .25 4 5 . 5  4 . 2  41 . 3  
8.0 .42 .03 .06 . 10 66.9 1 . 0  65 . 9  

14.0 1 . 86 .20 .30 .54 106 .0 4 . 6  101 . 4  
6 . 0  .48 .09 . 10 .11 3 . 6  1 . 2  2 . 4  
1 .0 1.01 .37 . 51 1.00 8.2 2 . 3  5 .9 
2 . 8  .46 .07 .10 .19 . 8  l . O  0 
2 . 0  .37 .08 .10 .17 .5 . 8  0 
1 . 7  1.36 . 5 6  .65 1 . 17 17.7 3 . 1  14 . 6  
1 . 0  1.33 .42 .62 1 . 30 25.2 ) . 1  22.1 

65.0 3 . 51 . 15 .20 .21 C0 . 7  8 .7 52.0 

Runoffa 

� ., '0 ., 
!l ';l "i'  ;l 9 Q) � .... � t.l �� 

5 . 1  
1 . 4  

14.2 
29.8 

108 .1 
7 . 6  
0 
2 . 4  
0 
2 . 4  
2 . 1  
0 

- 5 
0 
2 . 6  

12.2 
0 
7 .6 

. 6  
29.4 
11 . 6  

.4 

41.7 
66.6 

102 . 5  
2 . 4  
6.0 
0 
0 

14.7 
22 .3 
52 . 6  

"g ...� -; .... "' ., 
S. !:l -8  � +' ;! t.l � � 
0 .022 

.oo6 

.062 

. 129 

.469 

.033 
0 

.010 
0 

.010 

.009 
0 

.002 
0 

.011 

.053 
0 

.033 

.003 

.128 

.050 

.002 

. 181 

.289 

. 445 

.010 

.026 
0 
0 

.064 

.097 

.228 

"' 0 .... ....... .., "' 
��  "' <:; c .,.; o �  u 

0 .93 
- 39 
.49 

l.Ol 

1 . 10 
.95 
.32 
.51 
.)2 
.52 
.25 
.38 
.87 
.52 
.69 

1 . 78 
.81 
.76 
-79 

2.20 
.62 
. 41 

1 .77 
.13 

1 . 42 
.47 
.98 
.46 
-37 

1 . 30 
1 .23 
3 .28 
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Table 13 .--Storm rainfall and runoff data for sites 3 and 8, water years 1954-61--Continued 

"' II> 

] Date of Storm 
<: 

2: o � 
.... "' 

._; � � _g  A �  

1213 July 3 , 1961 2 .8  
129 9 . 7  
130 16 . 6  
131 16 . 8  
132 22 3 . 2  
133 23 3 . 5  
134 sept . ll -12 22.0 

SITE 3 
IDrainruze area 2 .18Q a=es 

Rainfall 

Max. Increment 
� � � 

"' . "' . "' . "' ..., II> 
� �  

c II> c II> 
§ {j  IHl iHl O !j  .,.,. ,!:l  <l �� 0 '"'  � � ..; � rro� 

0 . 68  0 . 30 0 . 32 0 . 36 
.26 .08 .16 .25 
.94 .81 1 . 03 1 . 013 
.37 .28 .40 . 113 
.75 .28 .49 . 58 
.63 .16 .26 .33 

1 . 67 .20 .25 .26 

Inflow to pool 
� 
+' 
II> II> 
.... 
I 

';j � +' u 
0 "' E-< �  

1 . 7  
. 5  
. 3 

1 . 7  
3 . 3  

10 .8 
4 . 4  

� <: II> 
-rl � cu  
"' 0  .... 
J., O I 

Po ll>  e c � 
"' 0 c... � 

2 .0 
.7 

2 . 6  
1.0 
2.1  
1 . 8  
3 . 8  

..;� "' 0  II> 
II> 0 II> � """;< 

II> II> a > "' e ..s �  c... "'� 

0 
0 
0 

.7 
1 . 2  
9 .0 

. 6  

Runoffa 

� II> 
'""' II> 11> .-i 'H  
..., ., ,  

:> � 
II> � ..., :; 8 �� 

0 
0 
0 

.7  
1 .2  
9 . 1  

. 6  

-a: ..;-; 
+' Gi ll>  
5. � {)  S <aj !i  u .: � 

0 
0 lo .004 

.007 

.050 

.003 

<: 
0 ·rl � 
+' <I>  c Po ll>  o �  
§ {j  

..... "' 

._; �  Cll s:: 
.: ..... 

3 !  o �  l.) 

0 . 68  3 .0 
.26 2 .0 
.94 . 6  
.37 .8 
.74 3 .5 
. 58 2 .0 

1 . 67 22.0 

a Total inf low adjusted to simulate natural runoff if s tructure had not been in place. 
b Hydrographs of this storm located in Austin Dis trict Office of U . S .  Geological Survey. 

SITE 8 
IDrainwze area 2.761 acres 

Rainfall 

Max . Increment 
� 

"' . "' . ... . "' 
..., II> <: II> c II> c II> 
§ {j  11 -5  iHi 

.... .o a u 
0 <l .,.,. ;:�  o ;l  � �  � -=- ..; �  rro � 

0.74 0 .20 0 . 40 0 . 55 
.49 .10 .17 . 35 
.22 .05 .07 .10 
.53 .35 .50 .58 
.92 .35 .69 .80 
.25 .09 .13 .14 

1 . 30 .12 .20 . 23 

Inflow to pool 
� 
.., 
II> 
II> 

.... I 
.-i <IJ  
"' ... 
+' 0 
0 CIS 

8 -

2.7  
4 . 0  

. 5 
5 .0 
7 .0 
4 .2 

� ,!:l ..; �  CIS 0 .._,  ... 0 ' 
Po ll>  a "' 

0 <l u � 0� 

1 . 8  
1 . 1  

. 5 
.L.2 
1 . 9  

. 5  

� 
.-i +'  

"' 0 II> 
II> 0 II> ... P,C,., CIS o 

II> II> 13 > ... 0 0 0 J., .O CII 
C... CIS �  

0 . 9  
2 . 9  
0 
3.8  
5 . 1  
3 .7 

Runoff 'I 

� II> 
'""' II> 11> .-i 'H  
..., ., ,  

5. � � 
{ij +' O l.) � � 

0 . 9 
2 .9 
0 
3 .8 
5 . 1  
3 . 7  

-a: ';j-; +' II> 

[ � {) 
g +> s:: <11 .... u .:: � 

0 . 0011 
.013 

0 
.016 
.022 
.017 

2 . 8  No runoff record -
--

<: 
0 
..... � 
..., .. 

�· 1! ;:J u 
Cll s:: 
c ·rl o �  ,_, 

) .74 
.48 
.22 
.51 
.9Q 
.23 
-



Table 14 . --Morrthly water budget summary for Deep Creek study area, water years 1952-61 

l'l 
0 
.... 
..., 

PI ..., � ....... 1-< �� � � ....... 
QJ ..., Cll ..., rl +'  

1 

QJ !l ..., QJ � �  c QJ Ql � QJ 
o .... :- .... a .._.  0 I 0 I QJ u I I 

.-4 f! rl Ql J...-1 � rl Ql 
Ql .... ,_. � � ..., 0 0 ..., � 0 0 
.... 0 <lJ 6- 0 a! �� (J) p., .._,  0 Pt-

WATER BUOOE"l' 

e 
...-1 
o ..-... 0 0 ..., 

1-< PI Ql 
.... Ql 

c .... 
)I 0 I 0 Ql rl !j � � al ai  I-< '-"  

rl 0 
0 
PI 8 QJ -:;;-

1-< > Ql 

""' .8 :!  ;J< a! I 0 Ql ...-f al l-<  
� QJ U  :a� 

rl 
a! g ..., � ....... 

..., QJ 
"' "'  Ql 
Ql .... .... .... I 
;:I \.< "  � § �  o �-o -

....... QJ 
<lJ ..., .... 
.... 

co 

.... 1-< 0 0 
§ 

.... 
'"' '0 

........ QJ 
aj "' +> Ql ;:1 g .d PI ..., � 8 a! u 12:0 --

� 
"' � 

!l 0 
., ,!:1  p:; ....... 

........ ....... 1/1 1/1 '0 QJ QJ 
� ..<:1 ..c 

I 0 '0 I 0 m �  QJ a �  0 rl 
1-< QJ .._.. rl QJ .._.. 

..., 1-< t:l 0 1-< c 
t:l +' O  1-< +' 0 
0 UJ ·.-< ..., !/I ori  

c 0 ..., c ..., 
al 0 

§ 
QJ a! 0 QJ <lJ 

QJ ·.-< > +'  0 > ..., 
� ..., ........ 0 UJ 0 UJ PI !II § � � 

s:: .o » § �  0 <lJ � 
c <l! !l  'O <D O  � al ..-4  s:: 

;:1 s:: s:: QJ � .... QJ � 
..., 0 .... <lJ 1-< <lJ <lJ 1-< al 
(J) u .._.. 0::: <lJ � 0::: al � 

Note: Dry Prong Deep Creek stream-gaging station, established June 26, 1951; entire 8 . 31 sq mi drainage area above station is 
uncontrolled . 
Rainfall records at Placid used prior to October 1953 .  

JULY 1951 
Dry Prong Deep Creek stream-gaging station 

AOOUST 1951 
Dry Prong Deep Creek stream-gaging station 

SEPTEMBER 1951 
Dry Prong Deep Creek stream-gaging station 

OC'roBER 1951 
Dry Prong Deep Creek stream-gaging station 

NOVEMBER 1951 
Dry Prong Deep Creek stream-gaging station 

DECEMBER 1951 
Dry Prong Deep Creek stream-gaging station 

Note :  Floodwater-reLarding structure at site 8 ,  completed Dec .  13 , 1951 ,  controls 4 . 32 sq mj drainage area above Lhe stream-gaging 
station . Gages not installed on site 8 prior to Feb . 1 ,  1952. 

JANUARY 1 52 
Dry Prong Deep Creek stream-gaging station 

FEBRUARY 1952 
8 No record-water surface below limits of 

Dry Prong Deep Creek stream-gaging 

MARCH 1952 
8 No record-water surface below limits of gage 

Dry Prong Deep Creek stream-gaging 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 

s:: 0 ..... 
..., �':;' M -

Q) ..., 

1 

(I) Q) Q) 
s::: Q) Q) 
o r,.. ;. r,.. () I 0 I 
..... � .-1 Q) 

Q) .... "" 
..., 0 u +> u ..... 0 a! :3 as 
ttl p., ._,  o �  

8 I 8 .31 0 I 
stream-gaging 

8 
Drv Pron� Deep Creek stream-gaging I I 

8 .  ---

Dry Prong Deep Creek stream-gaging s 

8 I I I ream-gaging s 

Dry Prong Deep Creek stream-g 

8 
Dry Prong Deep Creek stream-gaging 
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Table 14 . --Monthly waLer budget summary for Deep Creek study areu, w•Ler years 1952-61--Continued 
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Table 14.  --Monthly water budget summary for Deep Creek study area, 1-1ater years 1952-61--ConLinued 
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Table 14 . - -Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Mont hly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61 - -Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Dee� Creek study area, water years 1952-61--Continued 
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Table 14. --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14. --Monthly water budget summary fr>r Deep Creek study area , water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Month1y water budgeL summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14. --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Dee_1> Creek 

Deep Creek 

Deep Creek 

Table 14. --Month1y water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 .--Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 111 . - -Monthly wal.,er budget surrunary for Deep Creek study area, water years 1952-61--Continued 
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Dry Prong De.ep Creek stream-gaging station! 0 I I 0 I l .  731 1 .731 1 .80 I 1 .65 
MAY 1958 

1 21r. 7 341.0 +11 .0 j)0.7 22 . 5  358. 2  361.0 . 74 5 .06 4. 32 
2 3 .7 11 .7 +1 . 6  17 .0 3 . 3  13.7 13 . 9  . 33 5 . 44 5 .11 
3 19 . 8  6o.7 +7 .4 87 . 9  14 . 1  73 .8 75 . 1  . 41 4 .51 4 .10 
4 4 . 0  17 .7 0 21 .7 3 . 1  18 . 6  18.8 . 29 4 . 83 4 . 54 
5 18 . 8  58.3 +3.2  8o . 'l 10 . 4  69.9 70 . 6  . 25 3 . 98 3 . 73 

Totals 75 .0 489 . 4  +23 . 2  587 . 6  53.11 534 . 2  539 . 4  . 51 4 . 68  4 .1'( 
Deep Creek stream-��:a��:in��: station 1.010 .43 4.17 3.74 3.79 4 .68 

JUNE 1958 
1 4(j.b 0 -37 .0  ll.b 7 .2  4.4 4.4 .01 l .(j3 l .b� 
2 5 . 3  0 -4 . 4  . 9  . 4  . 5  . 5  .01 1 .  77 1. ?6 
3 31.1 0 -19 .9 11. 2  5 . 1  6 . 1  6. 2 .03 1 . 77 1 .  74 
4 6 . 7  0 -4 .2 2 . 5  1 . 2  1 . 3  1 . 3  .02 1 .99 1 .97 
5 28.9 c/3.1  -26.4 5. 6  4 .7 .9 .9 0 2 . 05 2 .05 

Totals . 120 . 6  3 . 1  -91 .9 31 . 8  18. 6 13 . 2  1 3 . 3  .01 1 . 88 1 .87 
Deep Creek stream-gaging station 2 .0 0 l .(jl l .tsl l .  7lf 1. (j(j 
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Table lli . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Contlnued 
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Dry Prong De_ap Creek stream-gaging station! -1.6l I o I .731 .7-rr==iOT 71 
AUGUST 1958 

1 63 .0  0 -60.0 3 .0 3 .0 0 0 0 . 92 .92 
2 3 .9  � -1 -3.7 . 3  . 3  0 0 0 .82 .82 
3 22 . 3  0 -20 . 2  2 . 1  2 . 1  0 0 0 .96 .96 
4 4 . 9  0 -4 . 5  .4  .4  0 0 0 .97 -97 
5 19.7 0 -16.8 2.9 2 .9 0 0 0 1 .64 1 . 64 

Totals 113 .8 . 1  -105 . 2  8 . 7  8 .7 0 0 0 1 . 11 1 . 11 
Deep Creek stream-gaging station 15 ---- o_ :L. 4g_ -], ._41 1 .67 1.11 

SEPTEMBER 1958 
1 24.8 0 +31 .0 55 .8 9 . 3  46. 5  46 .8 . 10 3 . 13 3 - 03 
2 2 .6 0 + . 8  3 . 4  1.1 2 . 3 2 . 3  .06 3 . 45 3 . 39 
3 15 . 4  0 -3 .1 12 . 3  6 .3 6 .0 6 .1  .03 3 . 28 3 . 25 
4 3 .0  0 + . 5  3 - 5  . 8  2 .7 2 .7 .04 2 . 18 2 .14 
5 14 .8 0 -10.0 4 8 4 .0 .8 .8 0 2 . 41 2 . 41 

Totals 60 .6 0 +19 . 2  79 .8 21 . 5  58 . 3 58. 7 .06 2 .92 2 .86 
Deep Creek stream-gagi ng station 0 0 2.76 2.7o �.oj �-;!� 

2 .53 



Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary foz: Deep Creek study area, water years 1952-61--Conti.nued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table, 14 . --Monthly water budget summary for Deep Creek s�udy area, wa�er years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Contlnued 
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•rable 14. --Monthly water· budget surrunary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, water years 1952-61--Continued 
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Table 14 . --Monthly water budget summary for Deep Creek study area, waLer years 1952-61--Continued 
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Table 14 . --Month1y water budge� summary for Deep Creek study area, water years 1952-61- -Continued 
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' l'at>le 14. --M >n t. hl .Y ""·l.er hudgel swnmar,'{ fJr Deep Creek study area, >tlit�l' _year·s 19)?-t>l--CunLlnucd 
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Table 15. --Annua l water budget s ummary ior Deep Creek study area, water years 1952-61 
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Table 15 . - -Annual water budget, summary for Decp Creek study area, wal,er years 1952-61--Continued 
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Table 15 . --Annual water budge� SWTUnary for Deep Creek study area, water· .vear·s 1952-61--Continllcd 
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Table 15 . --Annual water budge� summary for Deep Creek study area, water years 1952-61--Con�inued 
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Table 15 . --Annual waLcr budget summary f'or Deep Creek sLudy area, waLcr ,years 1952-61--Conti nued 
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