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EXECUTIVE SUMARY

The purpose of this study is to quantify the surface water availability 

of the Caloosahatchee River Basin. The area covered in this study includes 

the fresh water zone of the Basin from Franklin Lock to Lake Okeechobee. For 

the purpose of analysis, the basin is divided at Ortona Lock into an East 

Caloosahatchee Basin (ECAL) and a West Caloosahatchee Basin (WCAL). The 

hydrologic data used in this study covers the period of 1966 to 1980.

Gross basin yield is defined here as the quantity of water that would 

emerge at the river (under a hypothetical natural state) when all diversion 

activities ceased. The actual or safe yield is that portion of the gross 

yield that can be used beneficially without producing undesirable effects; it 

is equal to the gross basin yield less the minimum flow requirement.

The minimum flow was established here as the quantity of water that must 

enter the river to replenish the losses due to evaporation and leakage at the 

gates and locks, under a critical drought condition, when all locks and gates 

are closed. The minimum flow refers to a design abstraction of the local 

inflow to the river and, as such, it is not controllable and should not be 

mistaken as a recommended regulatory inflow to the river.

A water balance method was used to derive the yields of the basin between 

1966 and 1980. The yields were then analyzed by frequency analysis for 

different durations and months of a year. The results of the analysis are 

summarized below:

1. Irrigation water use is the largest water use in the Caloosahatchee 

Basin. It fluctuates considerably from month to month depending on 

availability of rainfall to supplement the irrigation demand.
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2. Public water use (1980) represents approximately 21% of the total

water use in the WCAL, but less than 1% in the ECAL. Public water

use in the WCAL is the fastest increasing demand due to rapid 

population expansion in metropolitan Lee County. If the present 

trend continues, the public water withdrawal from the WCAL will 

double in approximately eight years.

3. Based on the tributary inflow data collected from 1978 to 1980, a

water budget of the local inflow to the river in the WCAL was

prepared. The water budget indicates that the tributaries contribute 

approximately 53% of the total basin inflow to the river, whereas the 

remaining 47% consists mainly of direct groundwater seepage and 

errors of the tributary flow data.

4. The local inflow hydrograph to the river from the ECAL was found to

be considerably smoother than that from the WCAL, indicating that the

flow attenuation effect of the ECAL is greater than the WCAL. This 

may be explained by the fact that the ECAL has a flatter topography, 

a greater proportion of the basin covered with wet land, and a 

thicker layer of sand overlying the basin.

5. The yields and demands of the ECAL and WCAL for different drought

years, and for different durations and months of a year, are

summarized in Figures 14 through 17. The annual yields and demands 

are tabulated below:

ECAL WCAL
Yield Demand Yield Demand
(inch) (inch) (inch) (inch)

Normal Year 12.0 1.2 10.9 1.9
10-Year Drought 2.5 2.0 6.0 2.6
20-Year Drought 0.8 2.4 5.1 2.8
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6. Due to uneven time distribution of the yields and demands, the ECAL

and WCAL are under deficient conditions for approximately four

months in a normal year and approximately eight months in a 10-year

drought.

7. May demarcates the end of the dry season and the beginning of the wet 

season. Storage in May is normally at its lowest level; therefore, 

May becomes the most critical month should rains arrive late.

8. Under the present structural configuration, the surface water of the 

Caloosahatchee Basin has been developed to its maximum capacity. 

Supplemental releases from Lake Okeechobee to meet downstream demands 

are essential during the drier months when a deficient condition 

occurs.
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INTRODUCTION

PURPOSE

The purpose of this study is to quantify the surface water resources of 

the Caloosahatchee River Basin. The results of this study may serve as a 

guideline for further development, allocation, and planning of the water 

resources of the basin.

The present report is addressed to the fresh water zone of the basin 

between S-77 and S-79. For the purpose of this analysis, the basin is divided 

at S-78 into two hydrologic units. The East Caloosahatchee Basin (ECAL) and 

the West Caloosahatchee Basin (WCAL). The WCAL has a drainage area of 594 

square miles which is about 60% larger than the drainage area of ECAL (372 

square miles). The period under analysis is from 1966 to 1980 when the 

present configuration of the river evolved.

BACKGROUND

The Caloosahatchee River Basin is located on the west side of Lake 

Okeechobee and extends for a distance of approximately 60 miles to the Gulf of 

Mexico. The Caloosahatchee River is the largest outlet of Lake Okeechobee, 

receiving approximately 37% of the total surface water outflow from the lake. 

Hydrologically, the river can be divided into an estuarine zone and a fresh 

water zone with the Franklin Lock (S-79) as a dividing structure.

Historically, under the natural state, the river could go dry during the dry 

season, and the estuarine (saline water) front could move as far in as the 

present Ortona Lock.

A series of hydraulic improvements on the Caloosahatchee River were 

initiated by the Corps of Engineers and much of the work was completed by
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1966. Of significant importance are (1) the straightening and deepening of 

the river, notably in 1937, 1941, and 1966, to increase the conveyance 

capacity of the river for flood control and navigation purposes. (2) the 

completion of the Ortona and Moore Haven Locks in 1937 (S-78 and S-77) to 

regulate the channel and lake (Okeechobee) stage, and (3) the completion of 

the Franklin Lock (S-79) in 1966 to maintain a freshwater head upstream and to 

limit the saline water front at the lock.

The surface water drainage system is hydraulically connected to the water 

table aquifer. It is considered that the shallow groundwater system is 

inseparable from the surface water system and, in the present analysis, is 

treated as a single hydrologic unit. The surface water, in this report, 

refers to that portion which emerges as surface water in the river, although 

its origin may be from shallow groundwater storage, surface water storage, 

direct storm runoff, or irrigation return flow.

SOURCES OF DATA

The sources of data are varied, and those of primary importance are:

1. Evaporation pan data at Belle Glade, Clewiston, and Moore Haven from 

the U. S. Weather Bureau.

2. Rainfall data from seven stations: (MRF6038, 7043, 6044, from the U.

S. Weather Bureau; MRF5021, 5004, from the Florida Forestry Service; 

MRF250, 227, from SFWMD, Figure 1).

3. Discharge data at S-77, S-78, S-79, and the Townsend Canal from the 

U.S.G.S.

4. Groundwater level data from the U.S.G.S. (Figure 1).

5. Tributary flow data at Cypress Creek, Jack's Branch, Banana Branch, 

and Crawford Canal for the period 1978 to 1980 from the Data 

Management Division, SFWMD (Figure 1).
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6. Geologic data from the SFWMD Technical Publication (82-1), Design

Memorandum of the Caloosahatchee River (U. S. Army Corps of

Engineers, 1957 to 1964), and from U.S.G.S. publications (Boggess and 

Missimer, 1975).

7. Land use data prepared by the Land Resources Division, SFWMD.

8. Public water withdrawal data from the Florida Department of Natural

Resources and the SFWMD Water Use Division.
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GENERAL DESCRIPTION

TOPOGRAPHY

A topographic map of the Caloosahatchee River Basin is shown in Figure 2. 

Figure 3 shows a north-south cross-section of the WCAL, and Figure 4 shows a 

longitudinal profile of the river channel. Generally, the ECAL has a milder 

relief than the WCAL, and in the vicinity of Lake Okeechobee, the terrain is 

nearly flat. The relief is generally steeper on the north side of the river 

than on the south side, reaching a maximum of 75 ft msl in the WCAL. The 

relief on the south side is nearly flat but steepens rather rapidly within a 

few miles towards the river. The south side of the river, in its natural 

state, was poorly drained with numerous sloughs and swamps. With the 

construction of numerous controlled drainage and irrigation canals, the 

drainage on the south side has been generally improved and the basin south of 

the river has become a highly developed agricultural area.

LAND USE

The land cover patterns of the ECAL and WCAL are shown in Table 1. Urban 

areas occupy about 1% in the ECAL and about 5% in the WCAL. Much of the urban 

areas are located adjacent to the river and are hydraulically connected to the 

surface water system. Although the percentage of urban area is small, the 

runoff generated from it may be proportionally significant both in terms of 

quantity and quality. The largest land use in the Caloosahatchee River Basin 

is agriculture which occupies about half the basin area. More than 80% of the 

agriculture area is used for cattle farming, with the remaining being used for 

truck crops, citrus, sugar cane, and other crops. Approximately half the 

basin area is undeveloped, consisting of rangeland and forested upland located 

in the north side of the basin, and wetlands located primarily in the south 

side of the basin.
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FIGURE 2 TOPOGRAPHIC MAP OF THE CALOOSAHATCHEE RIVER BASIN
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TABLE 1

I.

II.

III.

Land Use Patterns 
Caloosahatchee River Basin. 1981*

ECAL (acres) WCAL (acres)

Urban and Built-Up Land 1,530 ( 1%) 18,993

Agriculture

Truck crop 2,000 2,315
Citrus 3,000 29,119
Sugar Cane 4,163 500
Irrigated improved pasture** 66,614 63,814
Non-irrigated improved pasture** 38,791 97,428
Unimproved pasture 5,297 10,266

Total Agriculture 119,865 (50%) 203,442

Native Areas (rangeland, forest,
wet lands, etc.) 116.425 (49%) 157,565

237,820 380,000

* Based on 1978 land use from the Land Resources Division, SFWMD and 
Ray Burgess by personal communication.

** Various degree of improvement ranging from seedling alone to seed­
ling, fertilizing and irrigation.
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RAINFALL AND EVAPORATION

The mean annual rainfall for the basin is approximately 50 in. The mean 

annual evaporation from the basin, based on the mean evaporation data at Moore 

Haven and Belle Glade, and assuming a pan evaporation coefficient of 0.6, is 

approximately 40 in. Thus, the evapotranspiration (ET) loss represents 

approximately 80% of the rainfall. It also indicates that the mean annual 

yield of the basin is approximately 10 inches or 20% of the mean annual 

rainfall. However, for a more accurate assessment of the yield, the timing of 

the rainfall, demands and other factors must be taken into consideration.

A large portion of the surplus rainfall is released to the river as 

runoff by irrigation canals and natural streams during the wet season, while 

relatively little can be stored for use during the dry season. Rainfall in 

the Caloosahatchee Basin, therefore, is only slightly in excess of all the 

losses in a normal year and the basin is dependent on releases from Lake 

Okeechobee to supplement local demands during the drier months.

SURFACE WATER CONDITION

The tributaries of the Caloosahatchee River Basin and the gauging 

stations are shown in Figure 1. The drainage density (drainage length divided 

by drainage area) is considerably greater in the WCAL than in the ECAL. The 

greater drainage density in the WCAL is believed to be caused by the less 

porous soil and the steeper relief.

The largest tributaries include Cypress Creek, Jack's Branch, Banana 

Branch, Crawford Canal, Townsend Canal, C-19, Myrtle Canal, Flaghole Canal, 

and Diston Canal. There are other small tributaries not mentioned here that 

generally go dry during the dry season. Many canals and tributaries have 

control structures such as pump stations, gated spillways, or culverts with

-13-



adjustable riser boards. These structures provide drainage during the wet

months and allow water conservation during the dry months.

In general, tributary flows in the basin are complex due to the many 

controlled drainage systems that alter the natural flow pattern. Townsend,

Flaghole, and Diston Canals are the largest canals in the basin. They convey

relatively large flows to the river during the wet season and reverse the flow 

frequently by irrigation pumping during the dry periods. The surface flow 

pattern is often complicated by the existence of many irrigation wells and 

pumping facilites that alter the normal base flow to some tributaries, 

increasing, to a lesser extent, the base flow to some of the tributaries 

through irrigation return flow.

Historically, before the construction of the Franklin Lock, the river was 

affected by tidal changes as far east as Ortona. The mean low water stage at 

La Belle during that period was 0.1 ft msl. After completion of the Franklin 

Lock in 1966, the river stage between S-77 and S-78 has been maintained at 

11 ft msl, and at 3 ft msl between S-78 and S-79. Thus, a fresh water head is 

maintained above the Franklin Lock reducing the intrusion of saline water. 

Furthermore, the river channel has been straightened and deepened considerably 

for the purposes of navigation and flood control. The portion of the river 

water above S-79 has become the major source of fresh water supply to 

metropolitan Lee County.

GROUNDWATER CONDITIONS

The SFWMD identified three major aquifer systems in the Caloosahatchee 

River Basin (Hydrogeologic Reconnaissance of Lee County, Florida, 1982). They 

are the Surficial, Hawthorn, and Floridan Aquifer systems. The general 

configuration of the aquifers is shown in Figure 5.
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The Surficial Aquifer is the uppermost water table aquifer, and consists 

of very loose, sandy, shelly material known as Pamlico Sand. The surficial 

sand is exposed to the surface in most parts of the Caloosahatchee River Basin 

except in the eastern portion around Lake Hicpochee where a layer of muck soil 

overlies the sand. As the sand is exposed to the surface, recharge from 

rainfall to the aquifer is quick and effective. Figure 3 shows a north-south 

section of the WCAL depicting the water table slope on the south side of the 

river. Figure 6 shows a water table contour map of the same area on August 5, 

1978. Both figures indicate that the water table follows the land surface 

elevation, and the water table stage is consistently higher than the river 

stage. Thus, the Surficial Aquifer maintains low flows at the tributaries and 

discharges directly to the river. Recharge to the aquifer, on the other hand, 

is received mainly from local rainfall within the basin.

The Hawthorn Aquifer system consists of an upper Sandstone Aquifer and a 

lower Mid-Hawthorn Aquifer. The Sandstone Aquifer is separated from the 

Surficial Aquifer above by a layer of soft calcarious clay known as Buckingham 

Marl. The Buckingham Marl is semi-impervious and is absent in some locations; 

as such, its connection to the Surficial Aquifer is apparent. The Sandstone 

Aquifer probably receives most of its recharge from the Surficial Aquifer as 

its potentiometric surface is slightly below the water table elevation in most 

inland areas. The Mid-Hawthorn Aquifer that lies below the Sandstone Aquifer 

consists of fractured limestone, dolomite, and sandstone. Its potentiometric 

surface is slightly higher than the water table elevation, and its recharge is 

probably due to leakages from the deeper aquifers below.

The Floridan Aquifer system consists of the deeper limestone aquifers 

including the Lower Hawthorn and the Suwanee Aquifers. The potentiometric 

surface of the Floridan Aquifer system is approximately 20 to 30 feet above
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FIGURE 6 WATER TABLE CONTOUR ON AUGUST 5, 1978



the land elevation; as such, it is under highly artesian conditions. Recharge 

to the Floridan Aquifer system is from the high areas north of Lake 

Okeechobee, mainly in Polk County where, the aquifer crops out- Hydraulic 

connection to the upper aquifers in the Caloosahatchee River Basin is probably 

small, as the upper confining layer is relatively thick and impervious.

Much of the groundwater supply in the basin is obtained from the 

Surficial, Sandstone, and Mid Hawthorn Aquifers where the water is generally 

of good quality. Relatively little is obtained from the deeper aquifers where 

the water is highly mineralized. Leakage from the deeper aquifers to shallow 

wells through the aquitard and abandoned deep wells, however, is evident from 

the high chloride content in some localized areas.

During the design phase of the Franklin Lock and C-43, a large number of 

shallow (less than 100 feet) soil borings were drilled by the Corps of 

Engineers along the banks of the river (Design Memorandum, Part IV, 

Caloosahatchee River and Control Structures, ll. S. Army Corps of Engineers, 

1957 and 1964). The geologic profile of the Caloosahatchee River obtained 

from such an exploration program is redrawn in Figure 4.

Assuming that the geologic profile depicted in Figure 4 is generally 

representative of the entire Caloosahatchee River Basin, it would indicate 

that the ECAL is covered with a much thicker layer of surficial sand than the 

WCAL. Therefore, the ECAL is more porous and this may explain the fact that 

the ECAL has a smaller drainage density.

LOCAL INFLOW ANALYSIS

The daily local inflow hydrograph to the Caloosahatchee River from the 

ECAL is plotted in Figure 7 for the periods of 1977 and 1978. The local 

inflow from the ECAL was computed as the difference of the discharges at S-78 

and S-77 after adjustment of the channel precipitation and evaporation.
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FIGURE 7
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Channel storage variation is ignored since the regulation schedule maintains 

the river stage at a nearly constant level throughout the year. Using a 

similar approach, the local inflow from the WCAL was computed and plotted in 

Figure 8.

The outflow hydrograph of a basin reflects the hydrogeologic 

characteristics of the basin. A basin of large flow attenuation capacity 

tends to generate hydrographs with a smooth shape. The flow attenuation 

capacity of a basin is directly proportional to the size of the basin, the 

flatness of the topography, and the extent of the surface water and 

groundwater storage. Despite the fact that the ECAL is only two-thirds the 

size of the WCAL, the local hydrograph of the ECAL is considerably smoother 

than that of the WCAL (compare Figures 7 and 8). This may be explained by the 

fact that the ECAL has a flatter topography, a greater portion of the land 

covered with wet land, and a thicker layer of sand overlying the basin.

Five major tributaries in the WCAL were gauged by the District between 

1978 and 1980 (Figure 1). Discharge data from these tributaries were used to 

prepare a water budget of the local inflows in the WCAL. The water budget is 

summarized in Table 2 below. The detailed water budget is shown in Table 3.

TABLE 2

Percentage Distribution of Local Inflows 
WCAL 1978 to 1979

Wet Season 
(May-Oct.) 
Dry Season 
(Nov.-April)

Mean 
Monthly Inflow 

to River

100% 
(38,039 AF) 

100% 
(27,837 AF)

North 
of River

18%

24%

Tributary Flows
South 

of River

34%

31%

Total

52%

55%

Residual*

48%

45%

♦Residual term consists of groundwater seepage and errors of tributory flow 
components. If it is assumed that the tributary flow data are within 15% 
error, the groundwater seepage term would amount to about 32% to 62% of the 
total inflow.
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The drainage area of the gauged tributaries covers approximately 60% of 

the total basin area of the WCAL. The discharges of the ungauged tributaries 

must be estimated. In the present analysis, the discharges of the ungauged 

tributaries were estimated from the discharge data of the gauged tributaries 

by a drainage area ratio method. Other components of the water budget such as 

seepage, overland flow, and pumpage cannot be determined with any certainty 

because of the lack of data and, therefore, are included in the residual term.

Table 2 indicates that the tributary inflows from the south side of the 

river are greater than those from the north side of the river, and the 

differences are greater during the wet season than in the dry season. Since 

the drainage areas on both sides of the river in the WCAL are almost equal, it 

suggests that the more numerous drainage canals south of the river have the 

effect of increasing the tributary outflow during the wet season, whereas 

irrigation practice during the dry season tends to reduce it.

The residual term shown in Table 2 is relatively large, representing 

almost 47% of the total inflow to the river. Assuming direct overland runoff 

to the river is generated within one-half mile of the river, the contribution 

of water from direct overland flow is small (less than 5% using a runoff 

coefficient of 0.3) due to the effective interception by the tributaries.

This suggests that the residual term is comprised mainly of groundwater 

seepage and errors of the tributary flow data. If it is assumed that the 

tributary flow data are within a 15% error rate the total groundwater seepage 

term would range from 32% to 62% of the total inflow.

One should be cautious that the local inflow analysis was based on a 

short period of record between 1978 and 1979. Furthermore, the analysis was 

based on the inflow data from the WCAL, as similar data were lacking in the 

ECAL. For these reasons, the local inflow distribution may be quite different 

for the ECAL and for other periods.

-23-



BASIN YIELD

GENERAL

The yield of a basin can be defined in various ways depending on the 

situation of the basin. The yield of the Caloosahatchee River Basin is 

defined here as a portion of the estimated natural local inflow to the river 

that can be allocated for beneficial use without producing undesirable 

effects.

Only a portion of the total inflow to the river is considered the yield, 

as a certain amount of minimum flow must be released to the river to minimize 

the undersirable effects. Only the local inflow is included. The supple­

mental release from Lake Okeechobee is not considered as a portion of the 

yield because the lake storage is also shared by other parts of south Florida. 

Because human activities have altered the natural flow pattern, the natural 

local inflow is unknown and must be estimated .

In order to assess the water availability of a basin, it is necessary to 

quantify the yield. It is not sufficient to quantify the annual yield alone 

it is also important to quantify the time and spatial distribution of the 

yield. Furthermore, it is equally important to quantify, to the same extent, 

the consumptive demand of the basin that must be met by the yield.

In the present approach, the basin was divided at Ortona Lock (S-78) into 

an East Caloosahatchee Basin (ECAL) and a West Caloosahatchee Basin (WCAL).

The yields of the basin for the period of 1966 to 1980 were computed by a 

water balance method considering all inflows and outflows to and from the 

river channel. The consumptive demand of the basin was estimated from the 

pumpage records of water companies and from the Soil Conservation Service 

TR-21 method for irrigation water demand. The estimated yields and demands 

were treated with various statistical techniques. The yield and demand
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relationship for different frequencies, durations, and months of a year were 

depicted.

For clarity of the discussion to follow, several important terms used are 

defined below:

Surface Water - The quantity of water that emerges as surface water 

at the river regardless of its origin.

Water Withdrawal, Pumpage - The quantity of raw water that is pumped 

or diverted from surface or groundwater bodies.

Return Flow - The portion of the water withdrawn that is returned to 

the natural or groundwater system.

Water Use, Demand, Consumptive Demand - Quantity of water that is 

actually consumed. It is equal to the quantity withdrawn less the 

quantity of return flow. In irrigation, it is essentially equal to 

the evapotranspiration (ET) of a crop under optimum growth condition. 

PUBLIC WATER WITHDRAWAL

There are five major water utility companies (two surface water and three 

groundwater) that withdraw water from the Caloosahatchee Basin. Four of the 

water companies are located in the WCAL and one in the ECAL. The pumpage data 

between 1975 to 1980 are shown in Table 4. The data were obtained from 

pumpage records furnished by the Department of Natural Resources and the 

Resource Control Department, SFWMD.

The largest withdrawals are taken from the Caloosahatchee River upstream 

of S-79 to supplement the water demands of the City of Fort Myers and western 

Lee County. The other three water companies supply water to Lehigh Acres,

La Belle and Moore Haven, all of which withdraw water from the shallow 

groundwater aquifer.
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The public water withdrawal in the ECAL is small and has remained 

relatively constant for the past 10 years. Assuming that 45% of the water is 

consumed (typical of United States urban water consumption), the public water 

demand amounts to less than 1% of the total water use in ECAL in 1980.

The public water withdrawal in the WCAL is much larger due to heavy 

withdrawal of the river water above Franklin Lock to supplement the demand in 

metropolitan Lee County. Moveover, since the sewage treatment plants are 

located below Franklin Lock, none of the unconsumed water returns to the WCAL. 

It can, therefore, be assumed that 95% of the water withdrawn is consumed. 

Accordingly, the public water use in the WCAL in 1980 amounted to 27% of the 

total water use. The public water use has also increased steadily due to the 

population expansion in the western portion of Lee County. If the present 

trend continues, the public water use in the WCAL will double in approximately 

eight years.

In the water balance analysis, a linear equation was fitted to the public 

water withdrawals. Withdrawal prior to 1975 was extrapolated from the linear 

equation. Consumptive use was assumed, as explained above, to be 45% and 95% 

for the ECAL and WCAL, respectively.

TABLE 4

Public Wataer Withdrawal in MGD 
(Department of Natural Resources)

Water Company 1975 1976 19 77 1978 1979 1980

City of La Belle 
City of Fort Myers 
Lehigh Acres 
Lee County 
Moore Haven

.066
4.610
.586

2.683*
.194*

.225
5.131
.643

3.165*
.197*

.318
5.936
.850

3.696
.200*

.318
6.205
.875

4.141
.203

.327
7.139
.787

4.445
.224

.382
7.789
.841

5.203
.204

Total WCAL 7.943 9.163 10.8 11.539 12.698 14.215

Total ECAL .194* .197* .200 .203 .224 .204

♦Estimated
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IRRIGATION WITHDRAWALS

Whereas the public water demand is rather constant or increases steadily, 

the irrigation demand fluctuates considerably from month to month, depending 

upon the availability of rainfall to satisfy the evapotranspiration demand 

(ET). An exact quantification of the irrigation demand is not possible due to 

the lack of pumpage records and the many factors involved. An indirect 

estimation method must be used.

The Soil Conservation Service TR-21 (1967) method was used to estimate 

the irrigation demand. The TR-21 method can be divided into two major steps: 

1) the crop ET demand was estimated by the Blaney-Criddle Method; 2) the 

amount of rainfall effective in satisfying the ET demand was estimated by the 

SCS effective rainfall formula. The non-negative difference of the ET demand 

and the effective rainfall is the irrigation requirement.

Since local lysimeter studies of crop demands were available, local data 

were used to estimate the ET demand directly. The ET demand for citrus, 

pasture, truck crops and sugarcane in South Florida are shown in Table 5. The 

data were compiled from the results of several lysimeter studies in South 

Florida conducted by various researchers. The ET demands represent the 

quantity that would result in optimum growth of the crop. In the 

Caloosahatchee Basin, the improved pasture rarely obtains optimum irrigation 

application; therefore, in computing the ET demand for the improved pasture, 

only one-third of the ET demand was assumed to be effective. For the purpose 

of simplifying the computation, a composite ET demand of all crops was derived 

based on the weighted average of the ET demand of all crops in the 

Caloosahatchee Basin. The composite ET demand was applied to the total 

irrigated acreage to obtain the actual ET demand.

-27-



TABLE 5

Consumptive Demand (ET) of Major Crops

January

Citrus/Pasture(l) 
(in.) ^

2.1

Truck Crops(2) 
(in.)

2.7

Suqarcane{3)
(in.)

1.4
February 2.6 2.7 1.1
March 3.6 3.4 2.5
April 4.5 3.7 3.4
May 5.3 0.0 ) 4.8
June 4.4 0.0 ) 6.0
July 4.9 0.0 ( (4) 6.5
August 4.8 0.0 ) 6.7
September 4.0 0.0 ) 5.1
October 3.6 3.5 5.2
November 2.7 2.9 3.2
December 2.1 2.6 2.6

T o t a l 44.6 21.5 48.5

(1) Combined data from research at Soil, Water, Atmosphere, and

Project in Fort Pierce, and lysimeter data at the Agricultural 

Research Service in Fort Lauderdale.

(2) Data extrapolated from WRC-2 paper, Water Resources Council, 

University of Florida as an average for all vegetables.

(3) ASAE paper 79-2095, S. F. Shih, Everglades Experimental Station 

presented in June 1979.

(4) Truck crops are not grown in south Florida during the summer 

months.

The total irrigated acreage for 1957, 1972, 1978 is shown in Table 6, and 

a linear equation was fitted to the acreage shown in Table 6 for interpolation 

of the irrigated acreage in intervening years.
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TABLE 6 

Total Irrigated Acreage*

Year 1957 1972 1978

ECAL 2,900 69,800 75,800

WCAL 4,300 84,900 95,000

♦Prepared by the Land Resources Division, SFWMD.

The portion of the rainfall that is effective in satisfying the ET demand 

is defined in the TR-21 procedure as the effective rainfall. The effective 

rainfall depends on the quantity and timing of the rainfall and the ET demand. 

The following is an effective rainfall formula, developed by the Soil 

Conservation Service from field and laboratory studies:

RE = (0.70917RT°*82416 - 0.11556)(10)0-02426ET 

where RE = Effective rainfall in inches 

RT = Total rainfall in inches 

ET = Consumptive demand of crop in inches

The above equation assumes that the irrigation application depth is 3 in. 

and that any surplus rainfall will be lost in deep percolation or runoff. The 

positive difference between the ET demand and the effective rainfall is the 

estimated irrigation demand.
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MINIMUM FLOW REQUIREMENT

As previously stated, the basin yield is defined as that portion of the 

estimated natural inflow which can be allocated for beneficial use without 

producing undesirable effects. Certain minimum flow (and/or minimum stage) 

must be released to the river in order to minimize the undesirable effects.

The concerns for the Caloosahatchee River are varied:

1. The water between S-79 and the Lee-Hendry County line must be of

Class I-A quality (FDER Water Quality Standard classification) to 

supply potable water to metropolitan Lee County.

2. The water east of the Lee-Hendry County line and in all tribu­

taries should be of Class III water to maintain a balanced fish 

and wildlife ecology, recreational value, and to supplement 

irrigation demand.

3. The river must maintain sufficient depth for navigation and to

reduce salt water movement upstream.

4. There must be sufficient fresh water release from Franklin Lock 

to maintain a balanced estuarine ecology downstream.

The minimum stage has been established by the Corps of Engineers as the 

regulation stage of 3 ft msl between S-78 and S-79, and 11 ft msl between S-77 

and S-78. The regulation stage was established mainly on the basis of 

maintaining a fresh water head at S-79 to minimize saline water intrusion and 

to provide sufficient depth for navigation.

A minimum flow criterion at the river, based on water quality and 

environmental concerns, has not been established officially; however, it is 

difficult and probably not advisable to establish one. The quality of the 

river water is not a simple function of the rate of flow, but is dependent
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upon many factors such as the time of the year; the temperature; the change in 

land use and cultural practices; the variation of the relative contribution 

from rainfall, seepage, tributary inflow, and Lake Okeechobee releases. In 

the past, releases from Lake Okeechobee were made to flush the river whenever 

an algal bloom occurred or whenever the salinity had risen to an intolerable 

level. Moreover, releases from Lake Okeechobee and Franklin Lock were made 

regularly for lockages and for regulating the lake and river stages. These 

periodic releases appear to be adequate enough to control the water quality 

condition; therefore, establishing a mandatory minimum flow at the river would 

seem to be unnecessary.

Linder critical drought conditions, lockages in the river will be 

suspended and the gates at S-79 will be closed. Certain minimum flow, 

however, must enter the river to maintain the regulation stage. The minimum 

flow requirement under such a drought condition is equal to the loss in the 

river due to evaporation in the channel and leakages at the gates and locks. 

Accordingly, the losses in the eastern and western portions of the river can 

be estimated at 300 and 800 ac/ft per month. These values were established as 

the minimum flow requirements for the Caloosahatchee River in this study.

It should be emphasized that the minimum flow requirements established 

here are simply a criterion used for the purpose of estimating the basin 

yield. As different from the regulation stage, this minimum flow requirement 

is not a recommended regulatory release to the river, but refers to the local 

inflow to the river, including seepage and other uncontrollable inflows. 

COMPUTATION OF THE BASIN YIELD

Computation of the basin yield is based on a monthly water budget of the 

inflows and outflows to and from the river channel. The period chosen is from 

1966 to 1980 when the present configuration of the river was evolved.
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The local inflow to the river was computed by the following equations:

For ECAL: Inflow = S78 - S77 - Rain + Evap (1)

For WCAL: Inflow = S79 - S78 - Rain + Evap (2)

Where : S79, S78, and S77 are the discharges at Franklin,

Ortona, and Moore Haven Locks, respectively. Rain 

and Evap are channel precipitation and evaporation, 

respectively.

Discharge data for S-78 are available only after June 1971. Discharge 

data prior to June 1971 for S-78 were estimated. A stepwise regression 

analysis was used to correlate the discharge at S-78 with the discharge at 

S-77, discharge at S-79, precipitation and evaporation at the channel, and the 

estimated pumpage. The regression analysis indicates that the discharge at 

S-78 is highly correlated with the discharges at S-77 and S-79, but has 

virtually no correlation with the other components. Thus, the discharge data 

at S-78 were extended for the missing period by a linear multiple regression 

equation with the concurrent discharges at S-77 and S-79. The multiple 

correlation coefficient for the above regression equation is 0.991.

The channel precipitation was obtained as the arithmetic mean of four 

rainfall stations near the river. The channel evaporation was obtained as the 

arithmetic mean of the pan evaporation data at Moore Haven and Belle Glade 

using a pan coefficient of 0.75. The channel precipitation and evaporation 

are generally insignificant compared with the other water budget components. 

However, during low flow periods, they may turn out to be in the same order of 

magnitude as the other components.

The channel storage variation was neglected in the water budget equation. 

It was assumed that the storage change was negligible due to the fact that the
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channel stage is regulated at a nearly constant level at all times. However, 

occasionally there were large releases from Lake Okeechobee to regulate the 

lake stage and control the salinity or algal bloom at the river. Such large 

releases occurred infrequently (six occurrences between 1973 and 1979), and 

each time a large release lasted for less than a week. On a monthly water 

budget, it is considered that such a release has little effect except when it 

occurs at the beginning or the end of a month.

The inflow computed from equation (1) or (2) refers to the actual inflow 

to the river in ECAL and WCAL, respectively, under the existing conditions. 

This actual inflow includes the effects of all human activities such as 

groundwater and surface water pumpage and diversion activities. The estimated 

natural inflow, here defined as the hypothetical inflow under a hypothetical 

condition when all the consumptive demands were reduced to zero, equals the 

actual inflow plus the demand adjustment- The basin yield equals this 

estimated natural inflow minus the minimum flow requirement:

Yield = Estimated natural inflow (Actual inflow + Demand adjustment)

- Minimum flow requirement (3)

The demand adjustment was computed here simply as the estimated total 

consumptive demand in the basin. It is realized that the total consumptive 

demand is not exactly the same as the demand adjustment. Major discrepancy 

lies in the fact that the total consumptive demand effect of the inflow to the 

river is not instantaneous, but is attenuated over a long period by the 

storage effect of the basin. Differences in local drainage and irrigation 

practices may also modify the effect. Since it is difficult to quantify these 

factors, the demand adjustment is simply computed as the estimated total
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consumptive demand. The errors introduced with such an assumption are 

probably random, and when the yields are treated statistically* the errors 

tend to cancel one another.

The detailed water budgets of the basin yields are tabulated in Table 7. 

The yields and demands were plotted chronologically in Figure 9. In order to 

magnify the detail of the yield and demand relationship during the dry 

periods, the plot in Figure 9 was scaled in such a way that the yields were 

cut off at an arbitrary upper limit.

As shown in Figure 9, the yields and demands are quite variable. 

Generally, low yields coincide with high demands. The variability of the 

total demand is explained primarily by the variability of the irrigation 

demands, as irrigation accounts for over 70% of the total water use.

The basin yield computed by the present approach may turn out to be 

negative in certain dry months. Negative yield represents the amount of 

supplement from upstream of the basin (Lake Okeechobee to ECAL or Ortona Lock 

to WCAL). The ECAL was under deficient or negative yield conditions more 

frequently due to the fact that pumping and diversion activities were 

practiced more extensively in the ECAL.

STATISTICAL ANALYSIS OF BASIN YIELD AND DEMAND

Because of the variability of the yields and demands, it is necessary to 

know the time distribution of both quantities so that the yield and demand 

condition of the basin can be correctly interpreted. For this purpose, the 

yields and demands were analyzed by frequency analysis for different durations 

and for different months of the year.

One basic requirement for frequency analysis is that the sample of data 

must be statistically stationary; that is, the data must be time independent. 

Since the estimated yields include the consumptive demand effect, the yields
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can be assumed to be approximately time independent with respect to the land 

use change. A similar assumption for the demands, however, is inapplicable.

Public water demand follows a predictable trend and, therefore, frequency 

analysis of its distribution is unnecessary. Irrigation water demand, on the 

other hand, varies substantially. In order to analyze the irrigation water 

demand statistically, it is necessary to remove the time effect due to land 

use change. It is difficult to quantify the time effect exactly as it depends 

on many factors. For simplicity, it is assumed that the time effect is 

explained entirely by the irrigated acreage. Thus, if the irrigation demand 

is expressed in inches per irrigated area, it is approximately time 

independent and, therefore, lends itself to conventional frequency analysis.

A. Frequency - Duration Curves

1. The yield-frequency-duration curves and demand-frequency-duration 

curves were plotted on Gumbel Extremal Probability Paper in Figures 

10 through 13. Straight lines were fitted manually to the data 

points. Mathematical least square fitting is considered 

inappropriate due to the short length of record and the relative 

significant effect of a few outliers. The extreme values at both 

ends were given less weight due to probable errors in the water 

budget.

2. Annual minimum yield of a specific duration was selected from each

year and sorted in increasing magnitudes. The frequency plotting 

position was computed from M/N+l, where M is the ranking of the yield 

and N is the total number of years (15). Thus, the smallest yield

has a frequency of 1/16.

3. The irrigation demand-frequency-duration curves were constructed in

the same manner, except that annual maximum values were selected.
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The demand was expressed in inches per unit irrigated area. The 

irrigated acreages were assumed to vary linearly throughout the 

period of record.

B. Cumulative Yield and Oemand Curves

1. The cumulative mass curves of the yields for different drought years 

can be obtained from the yield-frequency-duration curves. For 

example, to obtain the cumulative yield of the ECAL in a normal year 

(50% probability) for a 7-month duration, read the yield from the 

yield-frequency duration diagram (Figure 10) at the 50% probability 

level and from the 7-month duration curve. The yield (12,200 ac/ft 

per month), when multiplied by seven months* equals the cumulative 

yield (85,400 ac/ft, Figure 14). The cumulative mass yield for a 

normal year and for 10 and 20-year droughts were plotted in Figures 

14 and 15.

2.. The cumulative mass curves of the irrigation can be obtained in a

similar manner. In order to superimpose the total demand (irrigation 

and public) onto the cumulative mass yield curves, the following 

assumptions were made:

a. The joint occurrence of the yield and demand was assumed to have 

the same probability level as that of either the yield or demand. 

Thus, a 20-year yield occurs at the same time as a 20-year 

demand. While not strictly accurate, this is a reasonable 

assumption as large rainfall deficit often results in low basin 

yield and high irrigation demand, or vice versa.

b. As the irrigation demand is expressed in depth per irrigated 

area, it is necessary to multiply the irrigated area to the depth 

of demand to obtain the demand in ac/ft. The irrigated area
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FIGURE 14
Cumulative Mass Curves of Yield and Demand, ECAL
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changes from year to year. The 1980 irrigated acreage was used. 

To project irrigated acreage in future years, the historical 

irrigated acreages listed in Table 6 can be used for 

extrapolation.

c. The public water demand must be added to the irrigation demand to 

obtain the total demand. The 1980 public water demand was used. 

To project public water demand in future years, the historical 

pumpage data in Table 4 can be used for extrapolation.

3. Positive deviation of the yield curve from the demand curve indicates 

a surplus condition, whereas a negative deviation indicates a 

deficient condition. The critical duration at which the cumulative 

yield just equals the cumulative demand is indicated by the 

intersection of the yield and demand curve. Accordingly, in a normal 

year the ECAL and WCAL are under deficient conditions for a duration 

of five months and four months respectively. In a 20-year drought, 

the WCAL is under deficient conditions for a duration of seven 

months, whereas the ECAL is under deficient conditions for 

practically the entire year. Thus, both basins are highly dependent 

on release from Lake Okeechobee to supplement the demand. The 

maximum amount of supplement to each basin can be obtained as the 

maximum negative yield from Figures 14 and 15.

C. Monthly Frequency Curves

1. The monthly yield-frequency and monthly demand-frequency curves were 

constructed by grouping the yield or demand values of each month and 

arranging the values of each month in increasing magnitudes. The 

plotting positions were calculated in the same manner as for the 

frequency-duration curves.
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2. The sample of monthly yields or demands are not extremal data, but 

cover a full range of maximum and minimum values. Thus, the monthly 

yields and demands were plotted on Normal Probability Paper instead 

of on Gumbel Extremal Probability Paper (Figures 18 through 21). The 

data are very scattered and cover a much wider range than those for 

the frequency-duration curves. Variability is more apparent in the 

wet months than in the dry months. Variability is expected due to 

the fact that the data cover a full range of high values in flood 

years and low values in drought years.

3. Straight lines were fitted manually to the data. Since the present 

interest lies in the low yield region, for clarity purposes the data 

at high yield region are not shown. Because of the scattering of the 

data, the fitted lines can best be considered approximate. It is 

considered that it is unreliable to extrapolate values from the 

fitted lines beyond the 10-year drought period, although it is 

probably accurate enough for the more frequent occurrences.

4. The monthly yields and demands for a normal year and a 10-year 

drought were plotted in bar diagrams in Figures 16 and 17. Bar 

diagrams were used to emphasize the fact that the values shown do not 

indicate the true sequence of occurrence. Thus, a 10-year drought in 

January does not imply that a 10-year drought necessarily follows in 

February.

5. Figures 16 and 17 also indicate that April has the highest demand and 

May has the lowest yield. Conjunctively, April and May are the most 

critical months when the deficient conditions are most severe. May 

demarcates the end of the dry season and the beginning of the wet
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season. At the same time, the storage of the basin in May is at its 

lowest level. Should rains arrive late, the drought situation in May 

is likely to be most severe.

DISCUSSION AND RECOMMENDATION

The largest fresh water demand in the Caloosahatchee River Basin is for 

irrigation. In 1980 the public water demand amounted to about 21% of the 

total water used in the West Caloosahatchee Basin and less than 1% in the East 

Caloosahatchee Basin. However, the public water demand in the WCAL is the 

fastest increasing demand due to rapid population increase in western Lee 

County. If the present trend continues, the public water withdrawal from the 

WCAL will double in about eight years. The fresh water resources in western 

Lee County, however, are limited due to the constraints of the threat of 

coastal salt water intrusion to wellfields and the unsuitability of the river 

water in western Lee County for potable use. Thus, the increasing demand in 

western Lee County would inevitably impose its burden on the WCAL.

With the present structural configuration, the surface water resource of 

the Caloosahatchee Basin has been developed to its maximum capacity. In a 10- 

year drought, for instance, a deficient condition would occur in the 

Caloosahatchee Basin for a duration of about eight months, and releases from 

Lake Okeechobee to supplement the local demand would be necessary (Figures 14 

and 15).

In order to avoid greater stress on Lake Okeechobee , the increasing 

water demand in the Caloosahatchee Basin must be met by the yield within the 

basin itself. Theoretically, the yield of the Caloosahatchee Basin can be 

expanded many times by storing the surplus runoff during the wet months for 

use in the dry months. In practice, the options to store the surplus runoff 

are hindered by many management, environmental, and structural limitations.

-48-



It is beyond the scope of this study to investigate the options and their 

limitations in detail. Generally, however, the option to store the surplus 

runoff in surface reservoirs is rather limited due to the lack of suitable 

sites and the large evaporation loss in the basin. The existing storage 

capacity of the aquifer is also limited due to the high water table conditions 

during the wet season when surplus water is available for storage. It appears 

that a more promising option would be to expand the usage of the shallow 

groundwater resource further inland, creating cones of depression, whereby 

surplus runoff can be stored effectively.

In future studies of this subject, it is recommended that:

1. More field data should be collected to verify the present basin yield 

estimates. Of primary concern is to improve the estimate of the 

irrigation water use. To accomplish this, the agricultural land use 

should be updated periodically, the amount of irrigated pasture 

should be delineated, and the irrigation practices, particularly that 

of pasture, should be investigated in greater detail.

2. More field data are needed to identify the shallow groundwater system 

in the basin. Data collection should be concentrated in the ECAL and 

the area north of the river where groundwater data are most scarce.

3. A detailed study should be conducted to investigate the conjunctive 

use of surface and groundwater resources in the basin. This 

includes:

a. The identification of suitable sites for storage of surplus 

runoff.

b. The identification of future wellfield sites.
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c. The study of the feasibility of diverting surface water or 

treated wastewater to recharge the existing or future wellfield 

sites.

d. The assessment of the environmental impact that may respond to 

any proposed change.
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E R S T  CRLOOSRHRTCHEE  B R S I N

P R O B R B I L I T Y  OF Y I E L O  L E S S  T H A N

FIGURE 18b
Monthly Y ie ld  Frequency Curves, ECAL (May-Jul)
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FIGURE 18c

Monthly Yield-Frequency Curves, ECAL (Aug-Oct)
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iAlBST CRLOOSRHRTCHEE  BHS I N

PROBRB I L I TY OF Y I E L D  L E S S  THRN

FIGURE 19b
Monthly Y ie ld  Frequency Curves, WCAL (May-Jul)
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P R O B A B I L I T Y  OF Y I E L D  L E S S  THAN

FIGURE 19c
Monthly Y ie ld  Frequency Curves, WCAL (Aug-Oct)
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YEAR Uh 66 bC AIM BASIN UASIN AREA > 238000 ACRES

DATE RA IN EVAP S 77 S78 INFLOW XKAIN XEUAP S77 S 78 X1NFL0R ET RE IRR PUB OEMAND Y i ELD
U N ) I I H l ( CF S 1 tC FS I IC F S ) (AF t (AF ) (AF } (A F ) (A F ) U N ) < IN ) ( IN ) (A F ) (AF ) ( AF )

1-15-66 4 ,0 4 2 .50 10. 213. 202. 227. 140. 615. 13111. 12409. 1.02 1.02 0 .00 6. fc. 12116.
2-15-66 2 .7 9 3.12 1C. 213. 204. 157. 175. 555 . 11842. 11305. 1.22 1.22 0 .00 b. 6 . 11011.
3-15-66 .1 3 5 .00 1663. 2367 . 508. 30. 281. 114551. 145564. 31263. 1.63 .33 1 .30 6 . 7896. 38859.
4-15-66 2 .96 6 . ̂  4 3537. *3 1 3 . 780. 166. 367. 210466. 256666. 46401. 2.04 1.81 .22 6. 1370. 47471.
5-15-66 <..27 6 .71 1828. 2002. 176. 240 . 377. 112399. 123109. 10847. 2 .4 5 2.45 O.OC 6. 6 . 10553.
6-15-66 11. 84 6 .51 2758. 3765. 1002. 664 . 365. 164112. 224026. 59615. 2.04 2 .04 0 .00 6. 6 . 59321.
7-15-66 9 .01 5 .10 2882. <>212. 1326. 506 . 2B6 . 177207. 258983. 8155 7. 2 .2 4 2 .24 0 .0 0 6. 6. 81263.
8—15—66 9 . US 5 .87 3151. 4702. 1547. 554. 330. 193747. 289088. 95116. 2.24 2 .24 0 .00 6. 6 . 94822.
9-15-66 b .8 2 4 .8 6 578. 2334. 1805. 383 . 273. 34393. 141879. 107376. 1.93 1 .8 3 0 .0 0 6. 6 . 107082.

:0-15-66 2 .2 0 4 .6 6 1633. 2353. 522. 123. 261 . 112707. 144455. 32086. 1.63 1 .36 .27 6 . 1646. 33432.
,1-15-66 .1 5 3 .82 900. 763 . -11 3 . 8 . 214 . 53594. 46617. -6731. 1.22 . 0 4 1 .1 9 6 . 7231. 200 .
12-15-66 .6 0 2 . as 130. 74. -54 . 34. 162. 7993. 4549. -3316. 1.02 .37 .65 6. 3953, 337 .

IO IA L 55. 09 5 7 . 5 6 1 9 4 8 0 . 27382. 7 9 0 4 . 3092. 3230. 1182301. 1660091. 477928. 2 0 . 5 9 1 6 . 9 6 3.63 73. 22139. 4 9 6 4 6 6 .

YEAR OF b7 ECALN 1BASIN BASIN AREA > 238000 ACRES

OATfc RAIN EVAP S77 578 INFLOW XRA1H X6VAP 577 S78 X1NF10M E l RE IRR pue DEMAND U E L D
(IN) ( I N ) (CFS) (CFil (C F S ) (AF) (AF1 CAF) 1 AF 1 (AF) (IN) 1 IN ) (IN) ( AF) (AF) ( AF )

1-15-07 1.17 3.21 39. 28 . -9 . 6 6 . 1 BO. 2367. 1714. -539 , 1 .02 .73 .29 A. 1753. 914 .
2-15-67 3 .1 3 3 .22 2C. 56. 36. 176, 181. 1133. 3105. 1977. 1.22 1.22 0 .00 6. 6 . 1683.
3-15-6 7 .30 5 .37 139. 6 5 . -70 . 17. 301 . 4547. 3973. -4289. 1.63 .16 1.47 6. 8944. 435 5 .
4-15-67 .0 2 6 .9 8 487. 209. -271. 1. 391. £8979. 12459. -16129. 2.C4 - .1 0 2 .1 4 6. 13002. -342B.
5-15-67 2 .0 6 7.82 307, 115. -187. 116. 439 , 18877. 7059. -11495. 2 .45 1.34 1 .10 6. 6720, -5075 .
6-15-67 14.09 5 .90 5. 565 . 573. 791 . 331. 298 . 34831. 34074. 2 .04 2 .04 0 .0 0 6, 6 . 33780,
7-15-bT 6 .4 7 6 .4 9 5. 998 . 993. 363. 364. 307. 61334. 61028. 2 .24 2.24 0 .0 0 6. 6 . 60734.
8-15-67 4 . 8 1 5 .67 5, 787. 783. 270. 318 . 307. 48403. 48149, 2 .24 2.24 0 . 0 0 6. 6. 47855.
9 - 15-b 7 U .29 5 .34 5. 340. 333. 465. 300, 298 . 20261. 19798. 1 .83 1.83 O.OC 6. t . 19504.

10-15-67 2 .3 0 5 .16 5. 639. 637. 129. 290. 307 . 39291. 39144. 1 .63 1.42 .21 6. 1308. 40152.
11-15-67 .12 3 .66 143. 77. -63 . 7 . 206. 8509. 4577. -3733. 1.22 .01 1 .21 6» 7394 . 3361 .
12-15-b7 2 .16 3 .05 62. 10. -52 . 122. 171. 3831. 615. -3167. 1.02 1.02 O.OC 6. 6 . -3461.

1U1AL 44.94 61.87 1222. 3909. 2702. 2522. 3472, 73759. 237626. 164817. 20.59 14.16 6 .4 2 7 5 . 39158, 200375,

-------  E X P L A N A T I O N  -------
R A l m  C H A h h E L  P R E C I P I I A T 1 G N
t  VAP : C HAfiNfc I  E V A P u R A I l U N .  C • 6 PAN E V A P G R A T I O N  C O E F F I C I E N T  A S S U H I I E lI 
i N F L d » i  C U f l P U l t D  AS  i  ? 9 - S 7 B + E V A P - k A i N
t l i  C d f l S i j f l P ! i  V E LK  b V A P O I R A N S P i R A I l G N  OEf lAND OF C R O P S
R t «  R A l N h A L L  t F F E C U V E  I N  i A l l i f T l h l i  1 H t  E T .  E S 1 1 NATED BY  S C S  T R - 2 0  HETHCiD 
I N K  1 R R I G A U U M  D f c M A N D " t T - R E i  t X P R f c l i E O  I n I K C H l j  u V l K I R R I G A T E D  AREA
P Go  : Pud  L I t .  i t A l L k  OcMANO C O M P I L E D  FR l IM P J M P A G t  R t C Q R D S  F G R N I S H E l )  a t  » A I t R  T REA  1 MEN I PL  AN F 1 
D t MA nD  I G I A L  C Lil-I i, H 11 V t L t  MANO" r UB  * I R R
f 11 L, u : i A I - t  U t L l l ' i K K L k t  UtHANO-aOOt  « H t « t  JOU l i  ItHE MINIMUM K Q n  R t  a u l  RE MEN 1 .

M i A i m  U t u  I N D l C A I t i  I H t  N e t  A M G u M  m L L E A S E U  F R CM 1 - 7  7 TC H t  t  T Tt f̂c 0 Lw N 1 T fc E * H DEMAND.

TABLE 7. Basin Y ie ld  Wr.ter Budget
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YEAR UF 66 tCALU 0ASIN BASIN AREA • 230000 ACRES

UAf 6 r a in e v a p S 77 S7b INFLOW XRAlN XEWAP S77 S78 X IN F  LOU ET RE IRR pua dem anli Y IE LD
( IN  ) ( I n ) (C FS 1 (C F S ) IC FS  1 (A f  ) (AF 1 (A f  ) (A F  ) IAF ) (1 ft) ( IN ) ( IN ) (A F ) t AF ) (AF ]

1-15-66 . 7 2 .6 6 105. 22. -61 . 26 . 149. 6456. 1379. -4955. 1.02 .28 .74 6. 4500. -7 5 5 .
2-15*66 2. i i 3 .22 124. 42. -60 . 120 . 181. 6B67 . 2355. -4470. 1.22 1.22 0 .00 6. 6, -4765 .
3-15-6U 1 .0 7 5 .00 126. 35. -8 7 . 6 0 . 261. 7747. £160. -53 47 . 1.63 .69 .94 6. 5700. 53 ,
4-15-6B .8 4 5 .6 6 377. 152. -221. 47 . 316. 22433. 9020. -13 143 . 2 .04 .56 1.48 6 . 9007. -4436 .
5-15-68 11.16 5 .34 74. 254 . 175. 626 . 300 . 4519. 15621, 10775. 2.45 2 .4 5 O.OC 6. 6 . 10482 .
6-15-68 10.67 5.30 1745 • 3634. 1634. 61 0 . 297 • l o t a i o . 216238. 109115. 2 .04 2.04 0 .0 0 6. 6 . 108822•
7-15-OB b .b 2 5 .7 * 3547. 5309. 1759. 445. 325. 218097. 3264*5 . 106179. 2 .24 2.24 0.00 6. 6. 107665.
6-15-68 4 .3 1 5 .66 3b60. 4236. 377. 242. 317. 237342. 260436. 23171. 2 .24 2.24 O.OQ 6. 6. 22077.
9-15-6 6 5. 34 5.31 20. 432. 463. 302. 298 . 1172. 28702. 27525. 1 .83 1.83 0 .0 0 6 . b . 27231.

10-15-68 4 .3 3 4 .6 3 17. 614. 548. 243. 260 . 1015. 37743. 36745. 1 .63 1.63 O.OC 6. 6 , 36452.
11-15-66 £ .6 2 3 .26 5. 391. 386. 147. 183 . 298. 23250. 229B9• 1 .22 1.22 0 .00 6 . 6. 22695.
12-15-66 . i b 2 .6 2 125. 248. 125. 10. 147. 7686. 15245, 7696. 1.02 .06 .96 6. 5 0 39 * 13235.

1UTAL 5 2 .19 54.45 10174. 15419. 524b. 2429. 3056. 620461. 938614. 318279. 20. 59 16.47 4.11 77. 25096. 339776.

'((.XU UF 69 ECALM 6 A S IN  8A SIN  AREA • 236000 ACHES

DATE RA lft EVAP S7T S78 INFLOW XR AIN XEVAP S77 STB U KFLO W ET ft t IRR PUB DEMAND T IELO
1 IN ) I IN I (C F S ) IC f S ) (C F S ) IA F ) (A F ) (A F ) IA F ) (A F ) ( IN I ( IN ) I IN ) (A F ) (AF ) (A F  )

1-15-69 1 .4 9 2 .81 5. 54. 50. 84 . isa. 307. 3330. 3097. 1.02 .92 .10 7. 607. 3404.
2-15-69 1 .7 9 3 .40 22. 37. 17. 100, 191 . 1216. 2065 . 940 . 1.22 1 .10 .12 6. 735, 1375.
3-15-69 4 .9 8 3.91 2642. 3560. 917. 279. 220 . 162450. 218698, 56388, 1,63 1 .63 0 .00 7. 7. 56095,
4-15-69 1 .0 5 5 .24 1995, 2024. 33, 59. 2 9 * . 116711. 120441. 1966. 2 .04 .70 1.34 6. 8161. 9827 .
5-15-69 3 ,4 9 6 .2 0 1614, 2167, 375. 224. 348. 111539. 134404. 23029. 2 .45 2.41 ,04 7. 221. 22951.
6-15-69 9 .4 5 5 .5 0 1691. 1490. 530. 309. 112522. 201419. 66675. 2 .04 2 .0 4 0.00 6. 6 . 86381.
7-15-64 4 .6 0 5 .43 720. 1373 . 654. 2 56 . 305. 44271. 84434. 40210, 2 .24 2.24 0 .00 7. 7. 39916.
6-15-64 b .7 7 5 .*6 2361. 3215, 853 . 360. 306. 145172. 197673. 52427, 2 .24 2.24 0 .0 0 7. 7 . 52134.
9-15-69 3 .8 3 4 .0 0 5, 666. 661. 215. 224 . 296 . 39620. 39332. 1.63 1 .63 0 .00 6. 6. 39036.

10-15-69 5 .52 4 .0 0 4254. 5440. 1229. 310. 224. 261676. 337541. 75560. 1.63 1.63 0 .00 7. 7. 75287.
11-15-69 1 .05 2 .69 5394. 6133. 741. 59 . 162. 320465. 364953. 44091. 1.22 .67 ,5b 6 • 3 390. 47181.
12-15-69 3 ,1 2 2 .60 3678. 4322. 175, 146. 236449. 265758, 27280. 1.02 1.02 O.OC 7. 7 . 26987.

JO tA L 47,64 51.44 24986. 32446. 7464. 2673. 2887. 1517776. 19 705 7 7• 453014, 20 .59 16.44 2.15 78. 13161. 462575.

------- E A P L A N A  T i O N ---------
R A IN ! CHANNEL P k tC lP  1 IA1 illN
f c v A P i  C H A N N E L  t V A P C K A l l L i N t  0 . 6  PAN t V A P G K A U i i U  C U t F f l C l E U t  A S b l i H H € 0  
I h f L U H l  L O n P U l E D  A i  W 9 - W 6 * f c V A P - R A l N
i l l  C u r t i U h H l v E  ( ,« E V A P U I  R A N i P I R A T  U N  DEHA. mD «j F C R U P S
R t i  R A I N F A L L  t F F f c l i m  I N  l A U S f Y I h t i  I H t  t T  . E S I  I  HA T EC  8Y S C S  T f t - 20  H E I H U Q  
I R R  I R R I G A T I O N  L t M A N O " t T -kfc, t * P K t S i E D  I N  I N C H E S  L iVtR  I R K l G A T t D  A RE A
P L O !  P U 6 L I I  n A T t N  OEMAt.0 C L h P l L E D  F h OU PUMFAOE  R E C b R O S  F U R N I S H E D  BY H A TE R  T R E A T M E N T  P L A N T S  
U t f l AN U  1 Li [ AL  C b f l S t i N P U V t  u t  M AND* P U ci ♦ 1R R
r i t L J :  i A F t  t l t U < I N H u i *  t t M A N i l - J O O *  n h t u t  300 1 ■> T * E  h l M M U f l  F l O k  R t  Qii 1 R fc f £ N I .

M u A l i U  Y l t L C  I N O l C A I t S  I n i  M i l  AhL I NT R L L t A S t O  FRCi l  S - 7 7  TO J l t t T  T ut  DCwNSTRt An DEMAND.

TABLE 7. Basin Y ie ld  Wrter Budget



YEAH UF 70 ELALM BASIN BASIN AREA • 236000 ACRES

DATE RAIN EVAP S77 S7B IhFLOM XRAIN XEVAP S77 S73 X INFLOW ET RE IRR PUB DEMAMU
( I N ) ( IN I IC F S ) IC F S ) (C F S ) IAF ) (A F ) IA F ) (A F ) IAF ) ( IN ) ( I N ) ( IN ) (A F ) (AF )

1-15-70 4.37 2 .2 6 5 3 0 i . 6643. 34 5 . 245 . 127. 356690. 403773. 51964. 1 .02 1.02 C.OC 7. 7.
2-15-70 £.02 2 .99 *331 • 4733. 453. 113 . 163. 240532. 265611. 25134. 1.22 1.22 O.OC D i b .
3-15-70 14.06 4.22 3635. 6191. 2497. 739. 237. 226532. 330690. 153556. 1 .6 3 1 .6 3 0 .0 0 7. 7 .
4-15-70 .05 6 .05 7425. 7737. 313. 3. 339. 441813. 460403. 13926. 2 .04 - .0 6 2 .1 0 7. 12 73 5.
5-15-70 6 .6 8 6 .5 4 1314. 1407. 9 3 . 375. 367. 30795. 36499. 5696. 2 .4 5 2 .4 5 0 .0 0 7. 7.
6-15-70 7.34 6.22 3903. 4622. 713 . 412 . 349. 232542. 275016. 42411. 2 ,04 2 .0 4 0.00 7. 7 .
7-15-70 7 .3 1 5.54 3476. 4239. 759. 436 . 311. 213354. 260663. 46632. 2 .24 2 .24 0 .0 0 7. 7.
8-15-70 4 .7 5 5.37 1209. 1490. 232 . 267 . 330. 74339. 91594. 17319. 2 .24 2 .24 0 .0 0 7. 7.
9-1S-70 6 .1 1 5.51 29. 268. 239 . 343 . 309. 1703, 15951. 14210. 1 .B3 1 .83 0 .0 0 7 . 7.

10-15-70 4 ,7 1 5 .06 36. 191. 15b. 264. 284. 2207. 11767. 9579. 1 .63 1 .6 3 0 .0 0 7. 7 .
11-15-70 .1 0 3 .29 125. 6 2 . -6 0 . 6 . 185. 7438. 3707. -3553. 1 .22 - .0 1 1 .23 7. 7507.
12-15-70 .25 2 .6 5 191. 54 . -1 3 5 . 14. 160. 11744. 3311. -B267 . 1 .02 .12 , 9 C 7. 5494 .

lU fA L 53.25 56.39 31532. 37692. 6159. 3269 . 3165. 1890246. 2263939. 373637. 20 .59 16.35 4 .2 4 SO. 25646.

y i e l d
( AF > 

516 71, 
24840. 
153263. 

31411.
5 *0 3 , 

42117. 
463 B B • 
17026. 
13916. 
4236. 
3654. 

“ 30 9 3 *

YEAR CF 71 ECAlft BASIN BA S IN  AREA • 239000 ACRES

I
cr>tni

DATE RAIN EVAP S 77 S7B INFLOW XR A Id XEVAP S77 S78 X INF LOU ET RE IRR PUB DEMAND
( IN ) ( IN ) (C F S ) (C F S ) (C F S ) (A F ) (A F ) ( A F ) (A F ) (A F ) I IN ) 1 IN ) ( IN ) (A F ) (AF )

1-15-71 .41 2 .3 6 134. 31. -10 0 . 23. 161. 3239. 1926. -6176. 1 .02 .24 .78 7. 4761.
2-15-71 1.01 3.34 123. 43. -78 . 57 . 187. 6331. 2377. -4324, 1 .22 .64 .56 3542.
3-15-71 .35 5.33 329. 149, -17 6 . 20 . 299 . 20229. 9152. -10798, 1 .63 .20 1.43 7 , 3703.
4-15-71 .30 6 .06 519. 226 . -26 7 . 17 . 340. 30333. 13459. -17100. 2.04 .17 1 .37 7. 11402.
5-15-71 3 .04 7 .10 194. 106. -3 5 . 171. 399. 11929. 6497, -5203. 2 .45 1.90 .55 7. 3326.
6-15-71 11.93 5.74 -5 3 . 52. 104. b69 . 322. -3427 . 3094. 6175. 2 .04 2.04 0 .0 0 7. 7,
7—15-71 7. 14 5.33 -126. 353. 477. 401 . 302. -7747 . 21705. £9354. 2 .2 4 2.24 0 .0 0 7. 7.
8-15-71 7 .45 5 .16 -180. 2 J3 . 411 . 418 . 290. -11 068 . 14327. 25266. 2 .2 * 2 .24 0 .00 7. 7 .
9-15-71 6 .6 9 4 .51 5. 312. 805 . 375. 25 3. 298 . 43317. 47b9G. 1 .63 1.83 0 .0 0 7. 7.

10-15-71 5 .31 3.36 5. 316. 310. 293 . 217. 307. 19430. 19041. 1 .6 3 1.63 0 .0 0 7. 7.
11-15-71 1 .26 3 .43 42. 112. 72. 71 . 195. 2493. 6664. 4296. 1 .22 .79 .4 3 7. 2611.
12-15-71 1 .14 2 .9 6 106. 3 . -96 . 64 . 166. 6518. 491, -5924. 1 .02 .71 .31 7. 1863.

TQTAL 46.03 55 .79 1093. 2441. 1357. 2563. 3131. 65484. 147440. 82504. 20.59 14.64 5 .95 81. 362*9•

Y IE LD  
IAF } 

-1715. 
-1082. 
-23 91 .
- 5993.
-2176 .

5631. 
29061. 
24973. 
47604. 
1B?*B, 
6607. 

-4361,

------ EXPLANATION ------
RAINS CHANNEL PRE C I P IT AT ION
tW A Pl CHANNEL E V A P UKAI iUN # 0 .3  FAN EYAPURA11CN C O EFF IC IEN T  ASSUNHED 
1NF LQ y ! C U H PU Itli AS S 79 - i 78«t V AP-RA IN
t I : u n w u m u  UR fcVAPUT KANSP1RATIUN UttlAND OF Ck u PS
R t i  r a i n f a l l  i n f e c t i v e  i n  s a t i s f y i n g  the e t .  e s t i m a t e d  ar  s cs  t r -20 hethqo
IKK 1RK 10 Al l(jN Dt f1AN0* tT-RE»tXPKtSSEG IN INCHES OVER I R R I G a TEO AREA
F O B !  PUI SL1C HATE R  O E U A M ;  C O M P I L E D  FROM P U M P A & E  R t C t j f t U S  F U R N I S H E D  dY HATER  T R E A T M E N T  P L A N T S  
DEMAND T b T A L  C L.NS UtiP T I  V t l t M AN J *  P U t j t  1RR
Y IE L D ! SAFE Y IE l O IN F L u h *- LtrtANLi-iUO. hhERc 300 I S  T Ht rtiNlNUM (-Lux REQUIREMENT ■

N t u A T l V t  H i E L L  I N D I C A T E S  THE NET A H L O M  R t L E A S E O  FROM S - 7 7  TO r t t E T  T u t  DUWNSTKEAM DEMAND.

TABLE 7. Basin Y ie ld  Water Budget



TfcArt OF 72 tCALH BASIN BASIN Aft £ A - 238009 ACRES

DATE RA IN EVAP S77 S76 INFLOW XRAIN XEVAP S 77 S78 XINFL0W ET PE IRR PUB Dt MANE) Y IE L
( I N I U N I (C FS* (C FS ) IC FS  ) ( AF ) (AF ) (A F ) (A F ) (A F ) I I N ) ( IN ) ( IN ) (A F ) ( A F  1 I A F

1-15-72 .97 2 .7 * 1*1 . a . -13 1 . 6 * . 1 5 * . 86 70 . 5 0 * . -80 66 . 1.02 • 61 .*1 7. 2 *98 , -5869
2-15-72 1 .63 3.30 89. 10. -78 . 103. 185 . *9 2 b . 530. - * 3 1 * . 1 .22 1.13 .1C 596. -*015
3-15-72 3 .2 0 5.13 202. 21 . -179. IS O . 288. 12*20 . 1316. -10996. 1 .6 3 1.63 0 .0 0 7. 7 . -11289
*-15- 72 .56 5.72 220. * 9 , -166. 33. 321 . 13091. 2916. -9687 . 2 .0 * .38 1 .6 6 7. 10109. -78
1-15-72 * .  76 6 .*0 192. 57. - 1 3 * . 267. 359. 11806. 3 *8 6 . -82 27 . 2 .*5 2 .* 5 0 .0 0 7 . 7 . -8520
6-15-72 10 .79 6 .9 3 271. 759. *8 3 . 606 . 333 . 16126. *5 1 6 * . 28765. 2 .0 * 2 .0 * O.OC 7. 7. 26*72
7-15-72 * .0 7 5 .9 3 269. 301. 3 * . 228. 336 . 165*0 . 1850a. 2075. 2 .2 * 2 .2 * 0 .0 0 7. 7. 1762
8-16-72 6 .5 9 5 . *6 56. 35. - 2 * . 370. 306. 35 5 *. 21*0 . - 1 *7 8 . 2 .2 * 2 .2 * 0 .0 0 7. 7. -1771
9-1S-72 1 .5 5 5 .* 6 33. 58. 29. 87 . 306. 19 3 *. 3 * * 3 . 1T31. 1 .83 1.00 .8 * 7 . 5087. 6517

10-15-72 1 .2 5 * .9 * 160. *0 . -11 6 . 70. 277. 98 38. 2 * 8 * . - 7 1 *7 . 1.63 .81 .82 7. 5017. -2*29
11-15-72 3 .6 5 2*79 1 *1 . 66 . -76 . 205 . 157. 6390. 3915. -*5 2 3 . 1 .22 1.22 0 .0 0 7 . 7 . -* B 16
12-15-72 1 .2 * 2 .90 30 . 13. -1 5 . 70. 163. 1826. 918. -91 5 . 1 .02 .77 .25 7. 1*99. 2 63

TOTAL * 0 .* « 66.75 1805. 1 *17 . -373. 22 72, 3185. 109121. 85226. -22982. 20 .59 16.52 * .0 7 83 . 2 *8 *9 . -1733

YtAR UF 73 ECALH BASIN BASIN  AREA • 236000 ACHES

OlCTlI

DATE RA IN t YAP S77 $78 INFLOW XRAIN XEVAP S 77 STS X IN FLO k ET RE IR R PUB DEMAND
( I N ) ( IN ) (C F S ) (C FS  ) (C fS> (A F ) (A F ) (A F ) (A F ) IA F ) ( IN ) ( IN ) ( IN ) (A F ) (A F )

1-15-73 3 .2 0 2 .3 6 *7 . 1 * . -33 . ie o . 132. 2859. 873. -2033 . 1 .02 1.02 0 .0 0 7. 7 .
2-15-73 2 .9 1 2.68 5. 173. 168. 163. 150. 276. 9608. 9317. 1 .2 2 1.22 0 .0 0 6 . 6 .
3-15-73 3 .3 8 * .65 *9 . 15. -33 . 190. 261. 3019. 916. -2032 . 1.63 1.63 O.OC 7. 7 .
*-16-73 1 .0 * 5.90 1 5 * . 38. -112. 58 . 331. 9 1 6 *. 2 2 *9 . - 6 6 *1 . 2 .0 * .69 1.35 7. 6201.
5-16-73 5 .1 6 6.35 197. 53. - 1 *3 . 290. 356. 12113. 3259. -8787 . 2 . *5 2 .*9 0 .00 7. 7 .
6-15-73 6.16 5.66 82. 317. 233. *5 8 . 318. *8 5 6 . 16863. 13867. 2 .0 * 2 .0 * 0 .0 0 7, 7 .
7-15-73 8 .8 8 5.07 5. 673 . 665. *9 8 . 265 . 307. *1361 . *0 8 6 0 . 2 .2 * 2 .2 * 0 .0 0 7 . 7 .
8-15-73 9 .1 3 * .69 5. 1970. 1961. 512. 2 7 * . 307. 121131. 120585. 2 .2 * 2 .2 * 0 .0 0 7. 7.
9-15-73 7 .79 * .6 0 5. 1*26. 1*18 . *3 7 . 258. 298 . 8 *6 5 3 . 6*376 . 1.83 1.63 0 .0 0 7. 7 .

10-15-/3 1 .6 1 5 .*6 29. 29B. 272. 102. 307. 1777. 18323. 16751. 1 .63 1 .1 * .* 9 7. 2991.
11-15-73 .0 6 3 .6 5 111. 10. -98 . 3 . 209. 6609. 601. -5803 . 1.22 - .0 5 1 .27 7. 7 7 *5 .
12-15-73 1 .59 2 .61 B l . 7 . -73 . 89 . 1 *6 . *9 8 7 . *3 1 . - * * 9 8 . 1 .02 .98 .0 * 7. 259.

TOTAL 53.11 53 ,69 769. * 9 9 * . *2 2 6 . 2980. 3 02 *. *6669 . 302*88 . 255963. 20 .59 1 7 .* * 3 .15 8 5 . 19253.

YIELD
(AF)

-2326 .
902*. 

-2325 . 
12 60. 

-9080. 
1357* • 
*0 5 6 7 . 

120292. 
8*063. 
1 9 **3 . 
16*2. 

- * 5 * 0 .

-------  E X P L A N A T I O N  -------
R A I N  I C H A h N t L  P R t t  I P  I  l A l  1CN
f c ^AP l  C H A M N t L  E V A P O R A T I O N ,  u . b  PAN t V A P U R A l  1QN C (J t  F F 1C 1 1 N I  A S S U N M E O  
I N F L O h i  C U N P U T E l )  AS  S 7 9 - S 7 S * f c V A P - R A I N
t i l  Co MS UMF  ( U E  OK t U A P U I R A N S P l f t A T l U N  Ot MANU OF C R O P S
K t > R A I N F A L L  E F F E C T I V E  i h  S A T I S F Y I N G  THfc t l ,  E S T I M A T E D  H r  S C S  T f t - 20  ME THQD 
1 I R R J G A i l u N  U t t ' i A N D - f c l - K E j t X P K t S S E D  I N  I NCHfcS  OVER  I R R I G A T E D  AR E A
P O d «  P U B L I C  V. A T t  H UtMAND C C M P1 L E Q  f  KDM P UM FA & E  R E C U R D S  F U R N I S H E D  BY H AT E R  T R E A T M E N T  P L A N T S  
O t r t A N j  T OT AL  C CiMSUMP 11 V t  CfcMANU■P U B * I R R
» i t L J i  S A U  Y I f c L O - I n F l U i. *  i i t M A h L I - 3 0 0 .  k h t K t  300  I  ■> I rtt M I N I M U M  F L O »  RE O U I B E  ME N t .

N t ^ A U V t  Y I E L D  I M U l C A t t S  I r t t  N t T  AMuuN i R t L f c A S E D  FROM S - 7 7  TO MfctT IHfc UCtaNS t k t  AM DEMAND.

TABLE 7. Basin Y ie ld  Water Budget



-67-

YEAR OF 7* ECALH BASIN BASIN AREA ■ 236000 ACRES

DATE RA IN EVAP S77 S78 INFLQw XRAIN XEVAP S77 573 X1NFL0M ET RE IRR p u b oe hand
( IN J ( IN ) (C F S ) (C F S ) (C F S ) (AF ) (A F ) (A F ) (A F ) (AF ) ( IN ) ( IN ) ( IN ) (A F ) (AF )

1-15-7* .11 3 .0 0 67. 16. - * 7 . 6 . 168. *1 3 2 . 1062. -2686 . 1.02 - .0 0 1.02 7. 6211.
2-15-7* .9 * 3 .82 187. 56 • -128 . 53. 2 1 * . 10365. 3099. -7125 . 1.22 .60 .63 7. 3810.
3-15-7* .93 5 .6 0 3 2 * . 86. -231 . 52. 325. 19922. 5*23 . -1 *2 2 5 , 1 .63 .61 1.03 7. 6 2*6 .
*-15-7* 1 .15 6 .5 * * * 3 . 121. -31 7 . 65 . 367. 26360, 7200. -18856. 2 .0 * .76 1.26 7. 7770.
5-16-7* 5 .*2 6 .7 3 337. 96. - 2 *0 . 299. 378. 20721. 5903. -1 *7 3 9 . 2 .* 5 2 • *5 0 .0 0 7. 7 .
6-15-7* 18.01 5 .3 * -352 . 6 *3 . 963 . 1011. 299. -2 0 9 *5 . 38261. 5 8*95 . 2 .0 * 2 .0 * c .o c 7. 7 .
7-1S-7* 13.79 5 .3 * 1085. 3885 * 2790. 7 7 *. 300. 6 6 7 1 *. 238756, 171568. 2 .2 * 2 .2 * 0 ,0 0 7. 7 .
8-15-7* 7 .0 9 5 .0 * 7056. 8725. 1665. 396. 283. *33980 . 5 36 *79 , 102385. 2 .2 * 2 .2 * 0 ,0 0 7. 7 .
9-15-7* 7 .0 * 5 .2 1 2659. 36*1. 980. 395. 292. 198221. 216655. >8330. 1 ,63 1 .B3 0 ,0 0 7. 7 .

10-15-7* .95 5 .2 3 11. 71, 6 * . 53. 29*. 6 *6 , *3 5 3 . 3948. 1 ,63 .62 1.01 7. 6167.
11-15-7* 2 .1 7 3 .* 9 172 . 65. -106. 122. 196. 10239, 3850, -6311 . 1.22 1 .2  2 0 .0 0 7. 7 ,
12-15-7* 1 .2 5 2 .2 * 33. 77 . * 5 . 70. 126. 2023. * 7 0 * . 2736. 1 .02 .78 .2 * 7. 1 *6 3 .

TOTAL 58.75 57 .77 1202*. 17*83. 5*58 . 3297. 3 2*2 . 73239*. 1065766. 333317. 20 .59 15.39 5 .2 0 86. 31710,

YEAR UF 75 ECALH BASIN BA S IN  AREA • 238000 ACRES

OATE RAIN EVAP S77 S 76 INFLOW XRAIN XEVAP S 77 S78 XlNFLOtt ET RE IRR PUB DEMAND
( IN ) ( IN ) (C F S ) (C F S ) (C F S ) ( AF) (A F ) (A F ) (A F  ) IA F ) ( IN ) ( IN ) ( IN ) (A F ) (AF t

1-15-75 .2 * 3 .3 0 129. 32. -95 . 13. 165. 79 i 2 . 1937, -5623 . 1,02 .11 .91 7. 5 9*3 .
2-15-75 1 .5 * 3 .90 1 *7 . 7 * . -70 . 06 . 219 . 8 16 *. *1 2 1 . -3911 . 1.22 .96 .26 7. 1606.
3-15-75 .77 5 .6 * 515. 261 . -229 . *3 . 326. 31666. 17278. - 1 * 1 0 * . 1 .63 .50 1 .13 7, 6888,
*-*15-75 1 .77 7 .1 6 515. 326. -162. 99. *0 2 . 306*5 . 19517, -10825 . 2 .0 * 1 .1 * ,90 7. 5 *55 .
5-15-75 5 .9 5 7.22 *1 6 . 362. -3 J . 33*. *0 5 . 25579, 2 3 *8 8 . -2019 . 2 . *9 2 .*5 0 .00 7. 7 .
6-15-75 6 .8 3 6 .3 * 13. 6 0 * . 591. 383. 356. 7 * * . 3 59 *0 . 35169. 2 .0 * 2 .0 * 0 .0 0 7. 7.
7-15-7 5 6 .3 7 6 .5 6 5. 636. 631. 357. 36B . 307. 39106. 36809. 2 .2 * 2 .2 * 0 .0 0 7. 7 .
8-15-75 * .5 6 6 .5 * 5. 1 1 *. 111. 2 56. 367. 307. 7010. 6813. 2 .2 * 2 .2 * O.OC 7. 7 .
9-15-75 i t . 97 5 .50 5. 993. 983. 616. 309. 2 96 . 59CB8. 56*63 . 1 .83 1.63 0 .0 0 7. 7 .

10-15-75 3 .66 5 .53 5. 2 * * . 2 *1 . 217. 310. 307. 15003. 1*789. 1 .63 1.63 0 .0 0 7. 7 ,
11-15-75 .32 * .1 * 21. 23 . 6 . 18. 232. 1220. 1363. 357. 1 .22 .17 1 .0 5 7. 6 3 9 * .
12-15-75 .7 5 3 .63 169. * * . - 1 *2 . * 2 . 2 0 *. 11621. 2718. - 8 7 *2 . 1 .02 .* 7 .55 7. 3 3 *9 .

TOTAL *3 .9 3 6 5 .6 6 1 9 6 *. 3755. 1811. 2*65 • 3665. 118790. 226569. 108998. 20 . 5 9 15.79 * .9C 86. 29279.

Y I E L D  
(AF ) 

3023. 
-3615 . 
-B2 7 9 . 

-11188. 
-15032. 
56202.

58037.
9815. 
-660$ . 
3699 .

Y IE LD
(AF)

-58 0 .
-2605 .
*7 5 1 6 .
-5669 .
-2312.
3 *B7 6 .
38517.

6521 . 
56191. 
1 **9 7 .

6 *5 1 .
-5693 .

------E A P L A N A T lU h -------
R A l N J  C H A N N E L  P k t C I P  I T A T I U N
t w * P l  C H A NN E L  E V A P O R A T I O N *  0 . 8  PAN t  V A P O R A I  I ON  C O E F F I C I E N T  A S S O H HE D
I h F L i J W  I C u f l PU i f cO  AS  S 7 9 - S 7 d * l V A P - R A l N
Eli COHSOflFTlVt UR E V APu I RAhSP 1R AII UN DtflAhD OF CkOPS
Rfcl RAI N FA LL  LF Ft Cl lVE  IN S A TI SF YI NG  THE ET, ES TI MA TE D BY SCS TR-20 M E TH CD
IRR IR RI GA TIO N O E M A N D - t l - R t t E X P K t S S t u  IN INCHES OVER IRRI GAT ED AKEA
FU t t t  P U B L I C  H AT E R  Ut  HAND C C M P U E U  FROM PUMP AGE K E C L R D S  F U R N I S H E D  6Y k A T E R  T R E A T M E N T  P L A N T S  
DEMAND T l i T A l  C O N S U M P T I V E  D t r t A h u *  P U B  ♦ I  RR
Y I c L U !  i A f t  Y I E L D *  I N H . & W  + D t h A N D - j O O »  w h t R t  30! )  I S  THE h I N l t t C H  F L O *  RE  O U 16 fc HE NT .

N t o A m E  Y I E L D  I N D I C A T E S  T h t  NE I AMOUNT K f c C t A S t O  F KU H  S - 7 7  TO n t t l  [ H t  DOWNST R EAM D t J I AN O .

TABLE 7. Basin Y ie ld  Water Budget



YEA* UP ?b ECALH BASIN BASIN AREA • 236000 ACRES

DATE RA IN EVAP S77 578 IhFLUW XRAIN XEVAP S77 $76 XIN FLQ y ET RE IRR PUB DEMAND Y IELD
( IN ) ( IN ) IC F S ) (C F S ) (C F S ) (A F ) (A F ) (AF ) (AF ) (AF ) 1 IN ) ( IN ) t IN I (A F ) (AF ) (A F )

1-15-76 .60 3 .23 184. 76 . -106. 4 5 . 1B1 , 11314. 4648. -6529 . 1.02 .50 .52 8. 3152. -3677.
2-15-76 2 .2  7 3 .54 3Q t. 167 . -1 3 8 . 127. 196. 16994. 9 275. -7649. 1 .2 2 1 .2 2 0 .OC 7. 7. -7942.
3-15-76 2 .4 0 5 .3 0 2 t d . 234. - 2 3 . 135. 297. 15987. 143Q8. -1436 . 1 .63 1 .4 7 .16 8 . 974. -76 2 .
4-15-76 1 .99 6 .74 509. 359. -222 , 112. 37B. 34810. 21362. -13181. 2 .0 4 1 .27 .77 7. 4671. -b81C.
S-15-76 5 .79 5 .60 211. 265. 74. 325. 314, 12974. 17524, 4539. 2 .4 5 2 .45 0 .0 0 B. 6 . 4247.
b-15-76 4 .1 3 4 . 53 44. 275 . 192. 232. 257, 4992, 16364. 11396. 2 .04 2 .0 4 0 .00 7. 7. 11104.
7-15-76 B .b b 6 .10 5. 256. 249. 486 . 342. 307 . 15741. 152B9. 2 .2 4 2 .24 0.00 B . 8 . 14997.
e- i5 - 7 b 6 .9 9 6 .04 5. BBO. 974. 392 . 339. 307 , 54109. 53748. 2 .2 4 2 .2 4 0 .0 0 e. a. 5345b.
9-15-7b 5. 83 4 .7  2 5. 456 . 450. 327. 265 . 298. 27134. 26774. 1 .6 3 1 .63 0 .00 7 . 7, 26401.

10-15-76 1 .3 9 4 .94 68. 60 . 15. 7B . 277 . 4187. 4919. 931. 1 .6 3 ,69 .74 B . 4499. 5129.
11-15-76 2.53 3.29 56. 10. -4 5 . 142. 105. 3314. 601. -2671. 1 .2 2 1 ,2 2 0 .0 0 7. 7 . -29 64 .
12-15-76 1 .95 2 .00 53. 1 0 . -4 2 . 109. 112. 3240. 627. -2610. 1 .02 1 .02 0.00 6. B . -2903 .

IQ IA L 44.73 56.06 1621. 3oae. 1277. 2510. 3146. 108726. 186692. 78602. 20 .59 18.41 2.16 8<J. 13355. 88 3 58.

YEAR OF 77 ECALH &ASIN BA S IN  AREA • 238000 ACMES

OATE RA IN EVAP ST7 S76 INFLOW XRAIN XEVAP S77 S78 XlN FlO W ET RE IRR PUB DEMAND Y IELO
( IN ) ( IN ) (C F S ) (C F S ) (C F S ) (A F ) (A F ) (A F ) U F ) ( AF 1 ( IN ) ( IN ) ( IN ) (A F ) (AF ) (AF )

1-1S-77 4 .0 7 3.27 5. 307, 301. 226. 184. 307. 18677. 1B524. 1.02 1 .02 0 .00 B . 8 . 16232.
2-15-77 1.13 3 .86 17. 42 . 28. 63 . 216. 927 , 2321. 1547 . 1 .22 .72 .51 7 . 3091. 4338 .
3-15-77 .52 6 .0 6 134. 114. - I S . 29 . 341. 8239. 7C10. -918. 1 .6 3 .33 1.30 B . 7941. 6723.
4-15-77 .24 7 . 86 640. 297. -336. 13. 441. 38083. 17J.73. -19983. 2 .0 4 .12 1 .92 7. 11704. -8578.
5-15-77 4.92 7 ,7 0 536. 812 . 279 . 276 , 432. 32957. 49928. 17126. 2 .4 5 2 .45 O.OC 8. fi. 16634.
6-15-77 5.11 6 .22 470. 464 . 15. 287. 349. 27967. 26800. 896. 2 .0 4 2 .04 0 .0 0 7. 7 . 603.
7-15-77 8 .20 6 .63 271. 2 76. 4 . 460. 383. 16663. 16971. 231. 2 .24 2.24 0 .0 0 8 . 8 . -62 .
8-15-77 y . i s 6 .26 5. 356. 348. 516. 352 . 307. 21690. 21418. 2 .2 4 2.24 O.OC 6. a . 2112b.
9-15-77 6.37 5.55 5. 633 . 625. 470. 312. 298. 37666. 37210. 1.63 1.83 0 .00 7. 7. 36916.

10-15-77 1.45 5.42 126. 111. -11 . 81. 304. 7747. 6625. -700. 1 .6 3 .93 .70 8. 4279. 3279.
11-15-77 4 .2 7 4 .0 6 102. 6 6 . “ 16, 240. 226. 6069. 5111. -970. 1 .2 2 1 .2 2 0 .0 0 7 , 7 . -1263.
12-15-77 3 ,9 6 3 .06 5. 410. 414. 222. 171. 307. 25825. 25467. 1 .0 2 1 .02 0 .00 6 . 6 . 25174.

TOTAL 51.43 66.16 231b. 3938. 1636. 2886. 3713. 139874. 230096. 99849. 20 .59 16,15 4.44 9 1 . 27076. 123325.

------ fcXPLANAtlLN  ------
RAlNi CH AhN tL P R t C 1P i 1A11 ON
tVAPt CH AN NE L t V AP UK A 1 1 UN ; 0.6 PAM E V APOK A T ION C O E F FI CI EN T A S SU MM EQ
INFCG.U CuttPUIfcU AS S79-S7&+fcVAP-KfclN
tl> c u h s u m p  i u e  o h fcvAPurRANiPiKATlON d e m a n d  u f  CfiUPS
R E 1 RAI NF AL L tFFE CT lv t 1N SAI l SF YI Nw  THE tl> E S M M A T E O  BY SCS 1R-20 MEIHGD 
IKK I R R I & A U Q N  UENAI*D-EI~KE»EXPRtSStCi lh INCHES OVER IR RI GAT ED AREA
PuBi PUBLIC WATER DEMAND CCHP 1LE0 FRGW PUMPAGE RE CO RDS  P URNI SHtO SY HATER TRtAIMENT PLANTS 
U t NA NU  IblAL C O N S UM PT IV E DE NA NU "P U6 +I RR
YI e L i): SAFt Y I E L D - I n F L U ii* UEMANL)-300j .HERE 3C0 IS 1 HE MI NIM UM  F L Q k REQuIKtMfcNT.

N E G A U v t  YIELD I M jI C A T l S IHE Nfc f At1(ji*hT REL E AS ED  FROM S- 77 TO MEtT THE D O WN ST RE AM  DEMAND.

TABLE 7. Basin Y ie ld  Water Budget



rtAR uf 7a ECALM BASIN BASIN AREA • 236000 ACRES

OAT £ RAIN EVAP S77 S7B INFLOW ARAlN XEVAP S77 S78 XINFLOW ET RE IRR PUB DEMAND Y IELD
( IN ) ( IK  1 (CF S> (C F S ) IC FS  1 (AF t I  Af 1 ( A F) (AF ) t af 1 <1N1 ( IN ) 4 IN 1 (A F ) ( AF ) t AF )

1-15-76 1 .66 2 .7d 1$. 1$$. 131. 10$ . 156. 879. 665$. 8027, 1.02 1.02 O.OC 8. s . 7735 .
2-15-78 1 .65 2 .56 1$. $6 . 35. 10$ . 1$ 5 • 755. 26$$. 1929. 1.22 1 .1 $ .09 7. 531. 2160.
3-15-76 3 .5 $ $ .77 56, 195. 1$0. 199, 266. 3$$3. 11990. 6616. 1 .63 1 .6 3 O.OC 6 . e . 832$,
$-15-78 2 .7 ? 6 .7 6 Z$$. 171. -69 . 155 . 379, 1$519. 1017 5. -$120. 2 .0$ 1.71 ,3 3 B. 2001. -2$19 .
5-15-76 5 .$9 6 .65 55. $06. 355. 3oa. 373, 3351. 25087. 21801. 2 .$5 2 .$5 0 .0 0 a . 6 . 21509.
6-15-7# 7 .2 4 5.01 5. 39$. 387. $06. 2 81 * 298 . 2 3$$ 5, 23022. 2.0$ 2 .0$ O.OC 8. 8. 22729.
7-15-78 * . * 2 5 .7 3 5. 320. 811. 557. 321. 307 . 5C$20. $9877. 2 .2$ 2 ,2$ 0 .0 0 8 . 8 , $9585•
B-15-76 5 .4 2 b .0 6 2 *3 5 . $263. 1329. 30$, 3$0. 160$66. 262122. 81691. 2 .2 $ 2 .2 $ 0 .0 0 B . e . 813 99.
9-15-76 7 .12 5 .1 9 $22. 1090. 666 • $00, 291. 25111. 6$860. 39641. 1 .8 3 1 ,8 3 0 .0 0 6. 8. 39 3$8.

10-15-7B 2,97 $.56 5. 271. 267 . 167 , 257. 307. 16663. 16$$6. 1 ,6 3 1 .6 3 0 ,0 0 8. 8. 1615$.
11-15-78 2.63 3 .6 3 27, 115. 66. 159. 20$, 1630. 68$3 . 5256. 1 .22 1,22 0 .0 0 8 . 8 . $965.
12-15-78 2 .6 3 2 .9 6 9 . 291 . 262 . 1$8, 167, 5$$ , 17693. 17369. 1 .02 1.02 O.OC 8. a . 17077.

TOTAL 53 .6$ 56.71 3791. 6210. $$22. 3010. 3163. 231611. 500995. 269556. 20 .59 20.17 .$1 93. 2609. 266565.

TEAR OF 79 ECALM BASIN BA S IN  AREA * 236000 ACRES

DATE RA IN EVAP S77 S78 INFLOW XRAIN XEVAP S77 S78 XINFLOW ET RE IR R PUS DEMAND Y IE LD
( I N I U N ) (C F S ) (C F S ) I CFS J (A F ) IA F ) IA F ) IA F ) (A F ) ( I N ) ( IN ) I IN ) (A F ) IA F ) (A F )

1-15-79 6 .9 9 3 .52 i  737, 3707. 967. 392 . 196. 168292. 227935. 59$$8. 1.02 1 .02 0 .0 0 6. 6 . 59156.
2-15-79 .6 0 3 .23 36$2 • 391$. 275 . 3$. 161. 202266. 217373. 1525$. 1.22 .37 .65 7. 5168, 20122.
3-15-79 1 .8 5 $ .9 7 2897. 2937. $3 . 10$. 279. 178130. 160589. 263$, 1.63 1.16 ,$7 B . 2852. 5187.
$-15-79 3 ,6 5 6 .1 3 291. 106. -18 1 . 205 . 3$$, 17316. 6$26. -10760, 2 .0$ 2.0$ 0 .0 0 8. 6. - n o $ 2 .
5-15-79 12.02 6 .0 7 5. 1166, 1156. 675, 3$1. 307. 71695. 71053. 2 .$ 5 2 . $5 0 .0 0 6. 6. 70761.
6-15-79 1 .3 0 7 .2 6 129. 103. -2 0 . 73. $09. 7676, 6129. -1212. 2 .0$ .66 1.16 8. 719$. 5663.
7-15-79 3 .2 8 6.56 20. 96. H I . 16$. 369. 122$, 6038. $999. 2 .2 $ 2.01 .23 8. 1 $ 30. 6 12 9 .
6-15-79 5 .56 5 .9$ 50. 169, 119. 313 . 33$. 307$. 1C391. 7337. 2 .2 $ 2 .2 $ O.OC 6. 6. 70$5 .
9-15-79 1 $ . 5 8 $ .66 5. 1866. 1652. 616, 262. 296 . 111035. 110161. 1 .63 1 .83 0 .0 0 6. a . 109BB6 .

10-15-79 1 .09 $ .5 6 2673. 3787. 917. 61. 257, 176670, 2 3 2852. 56377, 1 .63 .71 .92 6. 5 625. 61702.
11-15-79 1 .$0 3 .66 $62, 86$. $2$. 7 9 . 207. 27519. 52625. 25235. 1 .22 .68 .3$ 8. 2105. 270$0.
12-13-79 2 .7 0 2 .55 368. 620. 253. 152. 1$3. 22603. 381$2. 15530. 1.02 1.02 0 .0 0 6. 8 . 15238.

TOTAL 55.0$ 59.19 13$7 9. 1936C. 5685. 3089. 3322. 60537$ .1161229 . 356066. 20.59 16.59 $.0C 9 $ . 2$ $ 21 • 376909.

------- E X P L A N A U Q h ---------
R A I N :  C H A n N t L  P R EC I P  I J  AT I  ON
E V A P l  C H A NN E L  E V A P O M A I  I O N j  0 . 6  PAN E V A P O R A T I O N  C O E F F I C I E N T  ASS U MME D 
I N F L O W :  CGMPUTfcO A» S 7 9 - S 7 6 * E V A P - R A  IN
t T * OU ttSU hM iKfc 0<t tV A P U T R A N S P l K A ! 1 U N  DfcMAND OF CRUPS
R t  I R A I N F A L L  t F F K T I V t  I N  S A T I S F Y I N G  I H t  t ! *  E S T I M A T E D  6T S C S  T R - 2 0  M tT H C D  
I K K  1k R 1 GA T I ON  D t  HAND* 1 1 - R t  t £ APR  fc S St 0 I N  I N C H E S  O VE R  I R R I G A T E D  A RE A
P U b i  P U 6 L U  WAT ER  DEMAND C O M P I L E D  FROM P O M P A G t  R t C C R D S  F U R N I S H E D  8Y WATER  T R E A T M E N T  P L A N T S  
DEMAND T u l A L  C O N S U M P T I V E  U E MAh i j *  P U S  + l k R
Y I E L D S  S AF t  Y 1 L L 0 - I N F L U X *  O E M A N U - J O O ,  . h t R t  300  I S  [ HE  M I N I M U M  F l U »  R E Q U I R E M E N T .

N t U t t l i V f c  Y I E L D  l h O l C A T t S  THt  N t T  AMOUNT R t L t A S E D  FKUf l  S - 7 7  TO MfctT THE D O W N S l R t A M  DEMAND.

TABLE 7. Basin Y ie ld  Water Budget



YEAR OF tiO e CAL r t  B A $ i N BASIN ARfcA

DATE RAIN tVAP 5 77 S7B INFLOW XRAIN
( IN ) ( IM (CFS) (CFS) (CFS) (AF )

l- i9 -ao a. is 2.B0 15 y l . 1926. 346 • 121.
2-15-60 1. 77 3 .2 B 4059. 4597. 540. 99.
3-15-80 2.54 5.20 2B96. 3056. 163. 143.
4- 15-eo 3.47 5.28 2640. 3135. 4B9. 195.
5-15-BO >.01 6.72 1469. 1526. 60. 214.
b -15-00 1 .41 7.12 1038. 843. -189. 7 9 .
7-15-80 9 .2 3 6 .4 8 57, 199. 140. 518.
8-15-80 9 .0 8 6 .0 8 11. 568 . 555. 510 .
9-15-80 4 .5 0 5 .52 0. 481, 482. 293.

10-15-80 1 .6 0 4 .9 6 £25 . 77. -146. 101.
11-15-60 3 .8 3 3 .12 97. 93 . -5 . 215,
12-15-B0 .75 2 .64 76. 6 0 . -14 . 42 .

TOTAL 44 .34 59.20 14156. 16562. 2420. 2488.

1IO

TABLE 7.



- 236000 ACRES

XEVAP S77 570 XINFLOW ET RE IRR PUB DEMAND Y IE L
( i f ; (A F ) (A F ) (AF I ( IN ) 1 IN ) ( IN ) ( A F) (A F ) 1 AF
157 • 97181. 119431. 21287. 1.02 1.02 C.OC 8. 8 . 20995
I B * . £25420. 255316. 29980. 1 .22 1 .09 .13 7. 805. 30486
292. 178037. 187925. 10036. 1 .6 3 1 .5 5 .08 8. 510. 10246
246. 1S75B5 . 186551. 29068. 2 .0 4 2 .04 0 .00 8 . 8 . 28776
377. 90319. 93818. 3662. 2 .4 5 2 .3 2 .13 8. 800. 4162
400 . 61741. 50160 a -11 261 . 2 .0 4 .93 1.11 8. 6779. -4782
364. 3466. 12248. 8608. 2 .24 2 .2 4 0 .0 0 8 . 6 . 8316
341. 676 . 34950. 34105. 2 .2 4 2 .24 0 .0 0 8. 8 . 33013
310. 0 . 28645. 20703. 1 .8 3 1 .8 3 0 .0 0 B . 8 . 28410
278. 13853. 4704. -8 9 7 2 . 1 .63 1 .13 .50 0. 3027. -6245
175. 5772. 5534. -2 7 8 . 1 .2 2 1.22 0 .0 0 8 . e . -570
148 . 4685. 3689 • -8 9 0 . 1.02 .47 .55 S . 3349. 2159

3322. 838757. 981971. 144048. 20 .59 18.08 2. 50 96. 15319. 155767

Basin Yield Water Budget



YtAK ur oo wLALf" aAilN KAilN AktA * ibOOOO ACRES

i JA 1 E « 1 | N t  MAP S7fc S 7 V I N F L lJ h k A I N E V A P S 7 6 S 75 1 rit L l, » t  T RE I R R P U B CE HAND Y I E L D
H M I I N ) U F S I ( C F D ( C F S ) 1 AF ) ( A F  ) ( A F  ) ( A F ) I A F  i ( I N I I 1 M I I N ) ( AF  I ( AF ) I A F  )

i - i. • •* 'i t: . J  32 . j i o  . 22 7. 2 2 6 . 1 3 1 1 1 . 3 2 6 ^ * . 1 9 5 8 4 . 1 . 1 9 1 . 1 9 0 . 0 0 C. € . 1 8 7 6 * .
C - i . ub 2 . V 2 3 . 1 I a : , ■J3Z. 3 1 V . 2 6 6 . 2 6 5 . 1 1 8 4 2 . 2 v 5 3 0 . 1 7 7 0 6 . 1 . 4 3 1 . 4 3 0 . 0 0 c . Cl. 169 Ut  .
3 - 0 - 6 6 1 . 0 0 5 .0 0 £ 3 6 7 . 2 V 5 2 . S 9 1 . 9 1 . 4 5 6 . 1 4 5 5 0 4 . 181 5  1C• 3 6 3 1 1 . 1 . 9 1 ■ bb 1 . 2 5 c . 7 7 1 1 . 4 3 2 2 2 .
* - i  i-bb <11 j l ti • 5* ^ J i 3 . 1 1 3 6 . 0 2 8 . 411  . 5 9 b . 2 5 b b b 6 . 3 0 S 7 S 6 , 4 V 2 7 7 . 2 . 3 9 2 . 3 9 0 . 0 0 0 . 0 . * 8 * 7 7 .
5 - 1 > - 6 6 b .  11 b .  7 i 2 0 0 2 . 2 2 * 1 . 2 3 V . b 1 2 . b l 2  . 12 3 1 0 V . 1 3 7 7 V * . 1 4 6 o 5 . 2 . 6 b 2 . 8b C . 0 0 c . 0 . 1 3 8 8 5 .
6 - 1 5 - 6 6 1 * .  12 6 .  5 1 37 6 ! ) . *>653. 1 0 7 b . 1 Z U 8 . 5 9 * . 2 2 4 0 2 6 . £ 8 8 7 7 * . 6 * 0 5 * . 2 .  39 2 . 3 9 0 . 0 0 c . c . 6 3 2 5 *  .
/ - i l ' 0 6 t . ‘ 5 .  l u 4 2 U . 5 6 3 6 . 1 * 2 1 . b r V . 4 6 5 . 2 5 B 9 8 3 . j * 6 5 4 * . 6 7 3 4 7 . 2 . 6 3 2 . 6 3 0 . 0 0 0 . u . f c6 i *7  .
t )- i  ̂—Cita 6 . * * 5 . 67 * / U 2 , b 3 5 C . 1 6 4 6  . 5 8 7 . 53 5 . 2 B 9 0 6 B . 39C 4 4 t. 1 0 1 3 0 6 . 2 . 6 3 2 • b 3 0 . 0 0 c . c . 1C05Q6 .
9-15-66 15.13 * .86 236*. 4371. 1971, 1380. 443 . 141879. 26C093. 11727b. 2.15 2 .15 0 .0 0 G. 0. l lb * 7 6 .

ic - ls - b b 2.97 .6b 2353. 2954. 604 . 271. 425. 144655. 181634. 37133. 1 .9 J 1 .81 .10 C . 6 38. 36971.
1 1 - iS-b b . i * j  • o2 743. 742. -36 . 13. 348. 46617. 44152. -2129. 1 .43 .0 3 l . * l 0 . 8 67 *. 5745.
12-15-66 • 9b 2.6b 7*. 117. 46 . 88. 263. *549 , 7194. 2820. 1 .19 . b l .56 0. 3605. 5625.

T U I A U b * .b * 5 7 • "j 6 27362. 30418. 9024 . 5913. 5249. 16oOQ91. 2206124. 5*i> 3 6 9 • 2 4 . 1 1 20 . 77 3.34 c . 2C628. 5 56397.

TEA* OF 67 h i AL M BASIN BA S IN  AREA • 380000 ACRES

OAlfc RAIN E VAP S 76 S 79 INFLOW RA IN EVAP S78 S7V INFLOW ET RE IRR PUB DEMAND Y IELD
( IN ) ( IN I (C F S ) (C FS  I (C F S ) ( AF J I AF ) < A F) (AF ) (A F I ( IN ) ( IN I ( IN ) (A F ) (AF ) (AF )

1-15-67 2 .9 8 3.21 2b . 121 . 93 . 272. 293. 1714. 7440. 5747. 1 .20 1.20 0 .0 0 0. 0. 49*7 .
2-15-67 2.93 3.22 56. 198. 143. 267. 294. 3105. 10996. 7918. 1 .44 1.44 0 .0 0 c . 0 . 7118.
3-15-67 .19 5.37 6 5. 88 . 31. 17. 490. 3973. 5417. 1916. 1 .92 .07 1.85 0. 1167*. 12790.
4-15-6 7 .13 6*98 209. 10 . -169. 12. 636. 12459. 595. -11240. 2 .4 0 .02 2 .3 8 0. 15044. 3004.
5-15-67 2 .3 6 7 .B2 115. 10 . -97 . 215 . 713. 7059. 615. -5946. 2 .88 1 .5 5 1 .32 c . 8369. 1622.
6-15-67 lu .7 6 5.90 585. 1300. 707. 981 . 538. 34831. 77355. 42082. 2 .4C 2 .4 0 0 .0 0 0. 0. 41282.
7-15-b 7 8 .7 7 6 .4 9 996. 2145. 1144. 800. 592. 61334. 131891. 70348. 2 .64 2 .6 4 0 .00 0. 0. 69548•
8-15-67 7 .1 3 5.67 787. 1714. 925. 650. 517. 48408. 105390. 568 49, 2 .64 2 .64 0 .00 c . 0 . 56049.
V-15-67 5.23 S . 3* 340 . 790. 458. 477. 487. 20261. 47484. 272 34. 2 . I t 2 .1 6 0 .0 0 0 . 0 . 26434.

10-15-67 5 .2 6 5 .16 639. 1410. 771. 481 . 471. 39291. 86696. 47396. 1 .92 1 .92 0.00 c . 0. *6596.
1 l-15-b7 .42 3. bb 77. 109. 37. 38. 334. 4577. 6466. 2205. 1 .44 .25 1 .19 c . 7512. 6917.
1 2 - i. 5-67 2.43 3.05 1C. 10 . 1 . 222. 278. b l5 . 615. 5b. 1.2C 1 .2 0 0 .0 0 0. 0 . -744.

TOTAL 4 6 .b l 61 .67 3909. 7913. 4024. 4433. 5642. 237626. 480982. 244565. 2 4 .22 17.49 6 .7 4 0. 42599. 277564.

------ EXPLANATION ------
K A lN t CHANNEL P R EC IP IT A T IO N
EVAP I CHANNEL EVAPORATION* 0 .8  PAN EVAPORATION C O EFF IC IEN T  AS5UHMEO 
INFLOW* COMPLIED AS S79-S7B+EVAP-RAIN
t i t  COHSUfiP T IV  t  CK EVAPU I KAN SPIRAT1 ON DEMAND OF CROPS
R E ! RA IN FALL E F F E C IiV Is  IN  S a I IS F Y IN G  THE ET i EST IM ATED BY SCS TR-20 METHOD
l k « I  IRR 1GAI IL ’N D EM A N O tl-H En tX PR eSSEO  IN  INCHES OVER IR R IG A TED  AKEA
Po o t PU BL IC  W A T t  R DEMAND COMPICtU f  ROM PUMPAGE RECORD FURNISHED BY WATER TREATMENT PLANTS 
OfcMANu) 1 L I A L CONSUMPTIVE D t H  AM). PU b * I  KR
Y I E L J :  SAt-t  Y1E Ll>« IN FLU X* CEMANU-iiOOf WHERE 6 00  I S  I  HE MINIMUM FLOW REQ UIREM ENT.

N tG A IlV E  Y ltL U  IN U IC A U S  Tnt NET AMGUNT RELEASED  FROM S78 TO MEET THE DOWNSTREAM OtMANO

TABLE 7. Basin Y ie ld  Water Budget



YEAK Of- 68 mCALH HASiN BASIN AK EA • 360000 ACRES

I l t u R A I N tVAr> S7 8 S 7 V I N F L U X R A I N E V A P 578 S 7 9 I NF L OW ET RE I R R P U B DEMAND Y I E L D
( I N ) I  I N  I ( C F S ) ( C F S  ) ( C F S ) ( A F  ) ( A F  ) ( A F  ) I A F  ) ( A F  J ( I N ) ( I N ) ( I N ) ( A F ) ( A F  ) ( AF )

1-15-68 .19 2 . b b t i . i t ) . 19 , 1 7 , 242 . 1379. 2349, 1195. 1 .2C .07 1*14 C. 7347 . 774 2  .
2 - i a - 6 8 1.77 3 .22 42. 59. 19. 161 . 294 . 2355. 3260. 1038. 1 .45 1.11 .34 C. 2 2 0 0 . 2 4 3 6 .
3-15-68 1 .25 5 .ou 35. 42. 12. 114. 456 . 2180. 2601. 763. 1.93 .82 1.11 a . 7163. 7 1 2 6 .
4-15-68 .93 5 . 66 152 . 10. -134. 8 5 . 917. 9020. 595. -7993. 2 .41 .63 1.76 c . 11502. 2 709.
5-15-bB 7.0b 5 .3 4 254. 547. 290. 644 . 487. 15621. 33634. 17856. 2 .89 2 .89 0 .00 0. 0 . 17056.
6-15-6B 12.61 5 .3 0 3 63 *. 5622. 1976. 1168. 483 . 216238. 334532. 117609, 2 .41 Z .4 1 Q .00 0. 0 . 1168C9.
7-15-08 9 .1 } 3 . 7 4 5309. 7169. 1855. 833 . 528. 326445. 440B05. 114055. £ .65 2 .6 5 0 .0 0 c . 0 . 1 1 3 2 5 5 .
8-1S-6B 7 .*7 5 .06 4 2 3 6 . 4631. 393. 663 * 516. 260 *38 . 284749. 2416* * 2 . 6 5 2 .6 5 0 . 0 0 0 . 0 . 23364.
9-15-bB 3 . 9 0 5 .31 ' .6 2 . 1073. 593. 356. 484 . 28 702. 63948 . 35275. 2 .17 2 .1 7 0 .0 0 c . 0 . 34475.

10-1.5-68 * .1 8 <..63 6 1 * . 1346 . 733. 381. 422. 37743. 82762. 45061. 1 .93 1 .93 0 .0 0 a . 0 . 44261.
11-15-ba 2 .0 0 3 .2 6 391. 901. 511 . 237. 297 • 23250. 53613. 30423. 1 .45 1 .45 0 .0 0 0 . 0 . 29623.
12-15-68 .08 I .62 2 *6 . 479 . 235 . 7 . 239 . 15245. 29453. 14439. 1.2C - .0 3 1 .23 c . 7984. 21623.

l i i U L 51.17 5 * .* 5 15419, 21917. 6503. 4666. 4965. 938614. 1332201. 39388 5■ 24.33 18.74 5.59 0. 36195. 420461.

r tA k  uF tiV kCALti B A S IN  B a S IN  AREA • 380000 ACRES

O AIE MAIN EVAP S 76 S79 INFLOh RA IN EVAP S 79 S79 INFLOW ET RE IRR PUB DEMAND Y IELD
( IN ) U N ) IC F S ) (C F S ) (C F S ) (A F ) (A F ) ( AF) (A F ) ( AF 1 ( I N ) ( I N ) < IN ) ( AF ) ( A F) ( AF )

1-15-69 .93 2 .8 1 54. 211. 160. 8 5 . 256. 3330. 12974. 9815, 1.21 .59 .62 62 . 4159. 13173.
2-15-69 .46 3 .40 37. 158. 126. 44 . 310. 2065. 8775. 6976, 1 .45 .29 1.16 56. 7718. 13893.
3-15-69 3 .4  3 3 .9 1 356 C. 4558. 999. 313. 357. 218896. 2SC260. 61406. 1.94 1 .94 0 .0 0 6 2 . 6 2 . b0668.
4-15-69 .39 5 .24 2024. 2106 * 89. 36 . 4 78, 120441. 125316. 5317. 2 .42 .24 2.18 60 . 1448*. . 19001.
S-15-o9 2 .0 7 b • 20 2187. 2634. 454. 189. 565. 134 4*4 . 161958. 27691. 2.9C 1.30 1.52 6 2 . 10127. 37219,
6-15-09 4 .42 5 . 5U 3305. 5008. 1625. 403. 502. 201419. 297V97. 96077. 2 .42 2 .42 0.00 60 . 60 . 95937.
7-15-09 2.23 5 .4 3 1373. 2145 . 777. 203. 495. 84434. 131891. 47749. 2 . bt 1 .46 1.20 62 . 8020. 54909.
8-15-09 3.15 3.40 3215. 4153. 9 *2 . 287. 498. 197673. 255358. 57895. 2 .66 1 .98 .68 6 2 . 4 5 4 *. 61639.
9-15-09 3 .o5 4 .0 0 066. 1465 . 800. 3 33. 365 . 39620. 07174. 47586. 2.18 2 .1 8 O.OC 60 . 60 . 46846,

10—1?-o9 3.29 4 .0 0 5490. 6772. 1283. 300. 365. 337541. 416394. 78918. 1 .94 1 .94 0.00 6 2 . 62 . 7 61 BO •
11-13-09 .34 2 .89 6133. 6869. 740. 31 . 263 . 364953. 408734. 44013. 1.45 . 19 1.26 6C • 8 41 0 . 51623.
12-15-09 <■.09 2 .6 0 4322. 4789. 465. 373. 237 . 265758. 294464. 28570. 1.21 1.21 0.00 6 2 . 62 . 27832.

TOTAL 2o.47 51*44 3244b. 40868, 6457, 2596. 4691. 1970577. 2461295. 512812. 24.43 15.82 B.61 732. !7 7 6 9 . 560961.

— —  EXPLANATION ---
R A I N :  C H A N N t l  P H E C I P I T A T i C N
t V A P s  CHANNEL t V A l ' J KA T i O J t r  U . b  PAN E V AFuRA 11 LiN C OEF F I CI E NT  ASi UMPt t O 
I N f L J . l  L u n f U f c l i  A i  S 79- ; , 7b + b V A r - R A I N
t i t  vU« j L, Hr> H i t  UK t V A P u l K A N S P l K A U L i N  Ofc MANO OF CkLj PS
RE1 KA L NF AcL c FFE^ l l v t  IN  SA T ISFY IN G  Tht ET j EST IM ATED bY SCS TR-20 NETHUD 
iK H : L ri K i  uA T iuN D E H A N D * t [- K E jtA P R E 5 iE J IN INCHES OVER IR R IG A TED  ARtA
P Lie: PUULlv ,  n A t t k  UtrtANU Cu Mi ML tO FKOfl ^UflKAGfc kfctuRD F U R N I S H E D  b r b AT tR  I R E A j n t N l  PL ANTS
i l t f l A N j l  l u l A L  L bMi LMK 11 Vc Li t  M Alt lj* i1 U B ♦ i  K ri
Y l t L u :  jAt-c  Y i  I  L L>* . NF L l)w ♦ I t M A N Q - o O O . n F i t k t  8 00  I S  [Hfc M I N I M U M  F L G * R b GU I  ii t  (1E N T .

N t u i l l v t  Y l t L L  i f t j K A l t i  T u t  NET AMOUNT k t  L t  A S t  L> FROM S 7 8  I d  f l t t l  THE D u f cN S I k E A r t  DEMAND

TABLE 7 Basin Y ie ld  Water Budget



-73-

YtAR ijf HU n CALH oAilN UASJN AREA • 360000 ACRES

uATt RAiN t V AP S7U S 7 9 IN FL ilH RA IN EVAP S 78 S79 INFLOW ET RE IRR p u b CEHAND Y IELD
1 IN ) I lh ) IC F S ) IC F S ) IC F S ) IA F ) IAF ) ( AF ) ( A f ) (AF ) 1 IN ) ( IN ) ( IN ) (A F ) IAF 1 (AF )

1-13-7U J .5 2 l .Z b 6648. 7406. 833. 503. 206. 40d 77 3 * 460296. 51226. 1 .21 1.21 0 .00 172. 172. 505 98 .
<!-i,S-TU 2 .28 2 .99 4 76 i . 5245. 464. 208. 273 . 265611. 291293. 25746. 1 .46 1.39 .07 15 6. 597. 25543.
3-15-70 l b . 01 4 .2 2 6191. efl29 . 2620. 1460. 304 . 380690. 542874. 161108. 1.94 1.94 0 .00 172. 172. 160481.
4-15-70 .07 6 .05 7 7 i  7 • 7970. 242. 6 a 552. 460408. 474248• 14385. 2 .4 3 - .0 4 2 .47 167. 16901. 30486.
5-15-70 7 .04 0 .5 4 1407. 1574. 166. 642. 596. 86499. 96781. 10237. 2 .91 2.91 O.OC 172. 172. 9609.
6-15-7*} 6 .1 b 4622. 5371. 749. 564. 568 * 275016. 319597. 44585. 2 .4 3 2.43 0 .0 0 167. 167. 43952.
7-15-70 6 .5 9 5.54 4239. 5050. B09. 601 . 505. 260663. 310512. 49753. 2 .6 7 2 .67 0 .00 172. 172. 49126.
8-15-70 5 .4 9 5 .B J 1490. 1857. 368. 501 . 5 35. 91594. 114182. 22623. 2 .67 2.67 O.OC 172. 172. 21995.
9-15-70 7 . 22 5.51 26fl. 624 . 333. 658 . 503. 15951. 37131. 21024. 2 .1 9 2.19 0.00 167. 167. 20390.

10-15-70 2 .72 5 .0b 191. 459 . 271. 248. 462 . 11767. 28223. 16670. 1 .9 4 1 .6 7 .27 172. 1991. 17861.
11-15-70 .60 3 .29 62. 98 a 40. 55. 300. 3707. 5855. 2394. 1 .46 • 38 i . o e 167. 7467. 9060.
12-15-70 .42 2 .85 34. 10. -40 . 36. 260. 3311. 615. -24 75 . 1 .21 .25 .97 172. 6721. 3446 ,

IU IA I bQ ■ 14 56 . 39 37692. 4457 3. b87b. 5484. 5142. 2263989. 2681607. 41727b. 24 .53 19.68 4.65 203C. 34873. 442549.

TEAR Cj F 71 WCAIM BA S IN 8ASIN  AREA • 380000 ACRES

DATE RA IN EVAP S78 S79 INFLOW RAIN EVAP S7B S 79 INFLOW ET RE IRR PUB DEMAND Y IE LD
( I N ) ( IN ) IC F S ) IC F S ) IC F S ) (AF ) IA F ) (A F ) (AF I (A F ) I i n  1 U N ) 1 IN ) 1 AF) (A F ) (AF )

1-15-71 .32 2 .8 6 31. 25 . -2 . 29. 261. 1926. 1549. -14 4 . 1 .22 .17 1 .05 283. 7525. 6581.
2-15-71 1 .66 3.34 43. 61 . 21. 151. 304. 2377. 3366. 1141. 1 .46 1.04 .42 255, 3161. 3502.
3-15-71 .1 9 5.33 149. 56 . -85 . 17. 4t>6, 9152. 3449. -52 34 . 1 .9 5 .07 1 .88 283. 13287. 7254.
4-15-71 1. 56 6 .06 226. 10. -209. 142. 552. 13459. 595. -12454. 2 .4 4 1.04 1.40 274, 9S54 . -3300.
5-15-71 5 .1 0 7 .1 0 106. 113. 10 . 465 . 648. 6497. 6948. 633 . 2 .9 3 2.93 O.OC 283. 283, 116.
6-15-71 9 .6 0 5,74 52. 274 . 216. 6 75. 524. 3094. 16304. 12850. 2 .4 4 2.44 O.oo 274. 274. 12332.
7-15-71 8 .24 5 .3b 353. 993 • 636. 751. 491. 21705. 61057. 39092, 2 .6 8 2.66 0 .0 0 283. 283. 38574.
8-15-71 9 .02 5 .16 2 33. 1084. 645. 823 . 471 . 14327. 66653. 51974. 2 .6 8 2.68 0 .0 0 283. 283. 51457.
9-15-71 ?• 17 4.51 tSli. 2411. 1595. 654. 411. 48317. 143464. 94905. 2 .1 9 2 .19 O.OC 274. 274 . 94378 .

10-15-71 6 .8 7 3.66 316. 1234. 914. 626. 352 . 19430. 75876. 56171. 1 .9 5 1.95 0 .00 28 3. 283. 55654.
11-15-71 1.30 3.46 112. 357. 248. 119. 317 . 6664 ■ 21243. 14777. 1 .46 .83 .63 274. 4656 . 18633.
12-15-71 .67 2 .96 6. 86 . 81. 61 . 270. 491 . 5263. 4981. 1 .2 2 .42 .80 283. 5801. 9982.

IU IA L 51. 70 55.79 2441. 6703. 4269. 4715. 508U. 147440. 40 5768. 258701. 24 .62 18,45 6 .1 7 3329. 46062. 295163.

-------t  X P L  ANA 1 1 U N ---------
R A I n i  C H A NN E L  P K f c C I F l T A T i L h
t V A P i  t h i h N t i .  t V A P U K A l l u f o  O . o  P a n  t Y A P C R A J l U N  C U E F F l C I t N t  A S S U h M t O  
I n F L U h ! L L M P U l t U  A l  S 7 9 - S 7 o * t V A P - R A 1 N
t i l  ( . u t i i o M e  1 lw t Gk t V A P t j I  k A h i P l k A T  I GN 0 E rt ̂  IN Ej uF  CR UP 5
K t l  * A I N F  A l  L t F *- t£  H V E  I N  S A T I S F Y I N G  I H t  t l  i E S T I N A I E D  8Y S C S  T R - 2 0  H E t H U U  
I K R i  1 R R U A  I 1UM i i E f l A N C ' t T - f t t j c X P H c S S t U  I K  I N C H E S  u V t R  I R R I G A T E D  AREA
P 0 6 I  (>01)111. i i A T l K  u t H A N J  C U n F I t t L i  FRCiM P U M P Ab E  R tCL i k Q  F W R N I S H E I J  BY K Ar t f c  T R E A TM E NT  P L A N T S  
DfcMANUl  T L I A L  L UM i  i i M ' T  1 V E U t  NANi j  * P U<1+1RR
t l t C U !  l A F f c  U t H >  I M - L u m -  C t H A N D - b O O .  n h c R t  S O J  t i  I H t  M I N I M U M  F L U w  R t u U 1R l « £ N t ,

N t » A l l v t  l l t L j  I N J I C A l c S  I n E  N t l  A M U U M  R t L E A S t J  FROM 578 T J  M E t l  T h t  DCbNSTRf cAM DEMAND

TABLE 7. Basin Yield Water Budget



YEAk uF 1 'i wLALM o ASIN bASlN AktA * 3 6 0000 ACRES

LIAl E KAiN L V AP S76 S79 INFLDW RAIN EVAP S7a S 79 INFLOW ET PE IRR PUB CEMAhQ y i e l d
I IN ) I lh  J (C F S ) 1 L t S ) (C F S ) i a f  j (A F ) (AF 1 (AF ) IAF I ( IN ) ( IN ) I IN ) IAF ) U F  ) U F  )

i- is - 7 2 1.11 2 .74 L . 31. 25 . 101. 249. 504 . 1894. 1538 . 1 .22 .70 .52 39 3. 4.069. 48C7 .
i-1 5 -  It i  . 9C 3 .30 1 c ■ 109. 102. 173. 301. 530, 6054. 5652. 1 .47 1.16 .29 355. 2 38 5. 7237.
3-15-J2 3 .2 0 5.13 21. 33. 15. 292. 46U. 1316. 2054. 914. 1 .96 1.93 .02 393. 555 . 669 .
4—15-7 2 1.07 5 .72 49. 119. 77. 9 8 . 522. 2916. 7 o a i. 45B9. 2 .4 5 .73 1.72 380. 12547. 16336.
5-15-72 ii. 15 6 .4 0 5 7. 57 . 6. 19b. 584. 3486. 3474. 375 . 2 .9 4 1.43 1 .50 393. 11020. 10595.
6-15-72 11.33 5 .93 759. i4 5 a . 691. 1033. 541. 45164. 66 75 7 . 41101. 2 .4 5 2 .45 o .c c 300. 380 . 40661.
7-13-72 5 .5 7 5 .96 301 • 546. 246. 508. 546. 18506. 33572. 151C2■ 2 . 69 2 .69 o .c c 393. 393. 14695.
8-15-72 a.O b 5 .46 35. 228. 169. 737. 498. 2140. 14019. 11640. 2 .69 2.69 0 .0 0 393. 393. 11233.
9-15-72 3 .9 0 5 .46 5U. 370. 314. 356. 498 . 3445. 22017. 18713. 2 . 2 c 2 .20 0.00 380. 380. 18293.

10-15-72 1 .0 1 4 .44 40. t)5 . 50. 92. 451. 2 4 6 4 . 5208. 3083. 1 .96 .67 1.29 393. 9511. 11793.
U - 1 5 - 7 2 6 .6 7 2 .7 9 66. 369. 297. 608 . 255. 3915. 21957. 17686. 1 .47 1 .47 0.00 380. 380. 17268.
I  2-15-72 1.3C 2 .9 0 13. 195. 184. 120. 265. 616. 11990. 11317. 1 .22 .83 . 3 9 393. 3170. 13687.

I U TA L 47.31 56.75 1 4 1 7 . 3599. 2196. 4 3 1 4 . 5175. 8 5 2 2 6 . 216076. 131712. 24 . 71 10.98 5.73 4627. 4 5 1 8 3 . 167295.

Yt Att aF 73 ■ Calm i JA ilN bAS IN  AREA > 360000 ACRES

UATt m a in b V AH S76 S 79 INFLOW RA IN EVAP S78 S79 INFLOW ET RE IRR PUB DEMAND Y IELD
( IN ) ( IN I (C F S ) < Cf 5 > (C F S ) IA F ) (A F ) I A F) (A F ) (A F ) U N ) I IN ) U N ) I AF) (AF ) (A f  >

1-15-73 4 .04 2 .3 6 14. 223. 206. 368. 215. 373 . 13712. 12685. 1 .23 1.23 0 .0 0 503. 503. 12389.
2-15-73 2 .5 8 2 . 66 173. 592 . 419. 2 3 5 . 244. 9608. 32878, 23279. 1 .47 1.47 0 .0 0 455. 455. 22934.
3 - H - 7 3 5 .31 4 .6 5 15- 395. 379. 404 . 424. 916. 24286. 23311. 1 .96 1 .96 0 .0 0 503. 503. 23014 .
4 - li- 7 3 1 .43 5 .40 3b. 134. 103, 130. 538. 2249. 7974. 6132. 2 .4 5 .96 1.50 487. 11293. 16625.
5-15-7 * 1 .5 4 6 .3 5 53. 10. -36 . 140. 579. 3259. 615. -2205 . 2 .9 5 1 .06 1.89 503. 14154. 11149.
fc-15-73 7.21 5 .66 317. 546 . 229. 6 57. 517. 16663. 32606. 13604. 2 .45 2 .45 0 .00 40 7, 487 . 13291.
7-15-7j 12.65 5.07 673. 1645. 961. 1154, 463. 41 J 91. 101147. 59075. 2 .7C 2 .70 0 .00 503. 503. 56776.
b-15-73 0 .7 7 4 .69 1970. 2537 . 561 . 800. 446. 1 ? 11 31. 155994. 34509. 2.7C 2 .7 0 c .o o 503. 503. 34213.
9-15- It 6*42 4 .60 14 26. 2603. 1174. 565. 419. 64653. 154669. 69670. 2 .21 2.21 O.OC 467. 487. 69557.

10-15-73 2 .53 5 . SO 2 9 6 . 762. 46b. 231. 496. 16323. 46854. 2 8 798, 1 .96 1.57 .39 50 3 . 3338. 31336.
11-15-73 .51 3 .65 10. 29. 24. 47. 333. 601 . 1743. 1429. 1 .47 .32 1.16 487. 6844. 9473.
12-15-7 J 1 .23 2 .6 1 7. 104. 99. 112. 238. 431 . 6395. 6069. 1 .23 .78 .45 503. 3759. 9048.

Id  1 AL 54.22 5 3 . 8 9 *9 9 4 . 9582. 4586. 4 9*4 . 4914. 302488. 579096. 276578. 2 4 ,8C 19.41 5.38 5925. 44829. 311607.

-------  f c J i F L A N A I I u N  -------
K A l * i  C K A a S l L  P K t C I P X I A T I C N
t V A P i  C H A N n t l  E V A P U K a T l U N ,  C . a  PAN E Y A P U K A ] 1 ON I N E F F I C I E N T  A S S U f l H E D  
i N F L o . i  C u t f P u l t O  A j  S 7 9 - S 7 6 * t V A P - * A l N
t i l  L u n i u m -  1 1 V t  Cik t V A P d l K A N S P 1 K A T I O N  i/EMANl J  UF C RO P S
K t !  R A I N F A L L  f c t - F t C l l V E  I N  i A I l S F Y l N i  I H t  £ I j  E S T I M A T E D  UT S CS  T R - 2 0  METNCD 
I f c R i  i k h l u A l I U N  be M A N i > t  T - R t # e  X P k l  S S t D  I N  I N C H E S  U v E R  i K K i G A I t O  A P E *
P U d :  P U t t L U  A I  fc H G t f . ANU  C J N P l L t i )  F R d N  P U r t P A G t  R t C Q R D  F U R N I S H E D  6Y W AT ER  1 l iE A T H t  NT P L A N T S  
li Lf1 A IW : l u l A L  l u r . J L N f l U t  L . tMANU*PLt>* I l<K
Y l t L J i  T l t u '  i h h L  L t M N ^ - d L L *  i iMc ^t  o U 0 I S  Trlfc N I M M U M  F L C h  R E G L I  P fcrt t  rs I  .

N t  u  A 11 ■ t Y i C L L  I N u i C A l c i  I r i t  N t  t A fl u L  N I K t L E A S E D  F R C M S 7 6 J u M E E I  1 H £ D L . N a l r E A J '  U t ^ A M J

TABLE 7. Basin Y ie ld  Water Budyet



y e a r  o p 74 WCALH dASIN BASIN AR £ A - 380000 ACRES

DATE RAIN EVAP S 78 S79 INFLOW RA IN EVAP S78 S 79 INFLOW E T RE IRR PUH DEMAND Y IELD
I IN ) ( I n i IC F S ) (C F S ) (C F S ) (A F ) (A F ) U F ) (A F ) (AF ) ( IN ) I IN ) ( IN ) (A F ) IA F  ) (AF )

l- ls - 7 4 .12 3 .00 IB . 20. 6 . 11. 274. 1062. 1205. 386. 1.23 .01 1.22 613. 9636 . 9222.
£-l:>-?4 .9*i 3 ,82 56. 21. -3 0 . » B . 348 • 3099. 1177. -1661. 1.4(1 .62 .86 55 4. 6889. 4428 .
3-15-74 .13 i.u O US. 10. -7 0 . 12. 529. 54Z3. 615. -4291. 1.97 .02 1.95 613. 1501b. 9924.
4-1S-74 1.23 6.54 121. i a . -9 5 . 112. 596. 7200. 1059. -5657. 2 .4b ■ 63 1.63 594. 12623. 6166 .
5-15-74 6.21 6 ,7 3 96. 154. 59 . 566. b l4 . 5903. 9469. 3614. 2.96 2 .9 6 0.00 613 . 61 3 . 3427.
6-15-7* 15.91 5.34 643. 1940. 12 B 1. 1451. 4B7 . 36261. 115436. 76213. 2 .46 2 .4 6 Q .00 594. 594. 76006.
7-15-74 11.42 5 .34 3 63 3. 7376. 34(14, 1041. 487 . £38756. 453533. 214222. 2 ,71 2 .71 0.00 613. 613. 214036.
8-15-74 7.<ii 5 .04 b725. 10750. 2022. 6C>1. 460 . 536479. 660992. 124311. 2.71 2 .71 0 .0 0 613. 613 . 124124,
9-15-74 7 .58 5 .21 3641. 5Z4B. 1603. 691 . 475 » 216695. 312276. 95407. 2 .22 2 .2 2 O.OC 594. 594. 95201.

10-13-74 .45 5.23 71. 311. 247 . 41* 477 . 4353. 19123. 15205. 1.97 .26 1.69 613 . 1307a. 27483.
11-15-74 1 .73 3.4<* 65. 6 4 . 2 . 158 . 3 ia . 3950. 3794. 95 . 1 .46 1.08 .39 594. 349b. 2790.
12-15-74 1.09 £ .24 77, 212 . 137. 9V . 204. 4704. 13033. 8436. 1 .23 .69 .54 613. 4 595. 12232.

101 At. 54.0& 57,77 17483. 26123. U646. 4931 . 526B. 1065766. 1591708. 526279. 2 4 .BB l b . 59 B .2 9 7223. 66 361 . 585040.

TEAK Of 75 kCALH BAS IN  B A S IN  AREA • 360000 ACRES

DATE RAIN EVAP S 78 S 79 INFLOW RA IN EVAP . S78 5 79 INFLOW ET RE IRK PUB DEMAND T IE  LO
1 IN I ( IN ) (C F S ) (C F S ) (C F S ) (A F ) IA F ) (A F ) (A F ) (A F ) ( I * ) 1 IN ) ( I N ) (A F ) (A F ) (AF )

1-15-75 . 32 3 .3 0 32. 25 . - 2 . 29 . 301 . 1937. 1513. -152. 1.24 .17 1.06 724. 8720. 7768.
2-15-75 1 .09 3 .9 0 74. 10. -60 . 99 . 355. 4121. 555. -3310 . 1.48 .70 .78 654. 6533. 2423.
3-15-75 .89 5 .04 281 . 201 . -73 . 81 . 533. 17270. 12359. -4466 . 1 .98 .59 1 .39 724. 11160. 5893.
4-15-75 2 .8 5 7 .1 b 328. 174. “ 147. 260. 653. 19517. 10354. -8771. 2 .4 7 1 .8 0 .67 70C. 5771. -3800 .
5-15-75 6,85 7 .2 2 382. 319. -6 3 . 625. 659. 23486. 19553. -3901. 2 .96 2 .9 6 0 .0 0 724. 724, -3977.
6-15-75 6 • b 3 b .34 604. 855. 251 . 6 0 5 . 578 . 35940. 50876. 14909. 2.47 2 .4 7 0 .0 0 70C, 700 . 14809.
7 - la-7 5 £.15 6 .5 6 b i t . 1745. 1107. 743. 598. 39106. 107296. 68045, 2.72 2.72 0 .0 0 724. 724, 67969,
8-15-75 6 .90 b .54 114. 705. 590. 629 . 597. 7010. 43349. 36307. 2 .72 2.72 0 .0 0 724. 724. 36230.
9-1-J-75 7 .2  ts 5 .50 991. 1917. 921 * 662 . 502. 59088. 114069. 54822. 2.22 2 .22 O.OC 700. 700. 54722,

10-15-75 5.09 5 .5 3 244 . 942. 699 . 464. 504. 15003. 57921. 42956 . 1.96 1.98 0 .00 724. 724. 42682.
11-15-75 .4b 4 .1 4 23. 62 . 44. 44 . 377. 1363. 36b5. 2636. 1.48 .30 1 .19 700. 9 6 3 ,. 11475.
l i- 1 5 - 7 5 .6b 3.63 44 . 21 . -1 9 . 62 . 331. 2718. 1267. -1182. 1.24 .43 .61 724. 6794. 4B12.

1 u 1 a l 47.19 6 5 .6b 3755 . 6974, 3247. 4303. 5988. 226569. 422777. 197893, 24.96 19.06 5 .90 8522. 52913. 241206.

------t X P I ANA T l i i N -------
k t l M  C H A N N E L  V K 1 I  I  P 1 I  AT I  ON
t*Ar>: CHANNEL tVAPGKAI lU N j C . <J FAN EVAPLiRAT iCN C O EFF IC IEN T  ASSbMMEO 
1 NF L Lin - CLirtPUltU A> S7 '*-S7b«EVAP-KA lN
E 1 «  i u P i i O H t ' T l V t  t K  t ^ A F b T R A h i P l R A l 1 G N  Ei tHAHf j  UF  C R O P S
K t i  K A I N F  AL L E F F E C l U t  I N  S A T I S F Y I N G  I H t  E l *  E M i N A T E O  BY S C S  T R - 2 0  H ET HQU 
I  k K ; [ K f t l b a T I U N  D t f ! A h i J - t r - - K t » f c X P t U S i t O  I N  I N C H t S  Cl VfcR I R R I G A T E D  A RE A
P U n !  P U B L I l  . A l E R  UEMANO C I H P 1 L E 0  FKOft  P UM PAG E  K bC O RD  F t k N I S H E D  J Y  * A  T E R t k E A I f  '■ T S
U E M A N J i  l u l A L  CUMik.P.P I l i t  l * Eh Af cQ*P l l b  + I R k
Y 1 b i  c*» SAt-t  Y i E L u * i N L Li w * UfcMAh y-0 00» fcHtHfc bOQ I S  JNE MINIMUM f-LUw WfcG^Jl^EMEKT •

N t G A l i i t  Y l t l L  i N J l L A T t l  I f i t  NET A NL L N T  R E L E A S E D  F R CM S 7 e  T J  M E E T  T bE  J G h N  S TR t  AM ut l *ANC

TABLE 7. Basin Yield Water BudcjoL



rtA k UF 76 »c a l h BASIN BASIN  AREA • 380000 ACRES

U A ft k A IN EtfAP S 78 S79 INFLOW RAIN E JAP S78 S79 IN F LOU E T RE Ihft PUB Ot HAND Y IELD
U N ) ( IN 1 IC F  S > (CFS> (C F S ) (A F ) IAF ) I AF) (A f  ) IA F  ) ( in  > ( IN ) ( IN ) (A F ) (AF ) I AF )

1-13-7(1 .63 3.23 76. 56. -16 . 76. 295. * 6 *8 . 1*62. - 9 6 B . 1.2 * .53 .71 B 3 * , 6295. *S>2tJ.
Z - ii- 7 0 1.9V 3 .5 * 167. *6 0 . 296. 161 . 322. 9275. 2 55 *7 . 16*13 . l . * S 1 .23 .25 753. 2 7 C 3 . 16316.
1-15-76 1 .56 5 .30 2 3 * . 236 . e. 1*2 . *8 3 . 1*386. 1*511 . * t * . 1.98 1.01 .97 8 3 * . 8 2 7 * . 7937.
*-15-76 1 .ii 6 .7 * 359. 192 . -159. 111. 615. 21362. 1 1*25 . -9 *3 3 . 2.*8 .83 1.65 807. 13*89. 1256,
5-15-76 6.97 5.60 285. 3 *2 . 55. 636 . S l l . 1752*. 21029. 3380 . 2 .9 7 2 .97 0.00 8 3 * . B 3* . 3 *1 * .
6-15-76 b .79 * .5 8 2 75. 627. 3*6 . 802. *1 7 . 1636*. 37309. 20561. 2.*8 2. *8 0.00 607. 007. 20568.
7 - l i - 76 9 .6 9 6.10 256. 688. *27. 88*. 556 • 157*1. *2303 . 26235. 2 .7 3 2.73 0.00 8 3 * . 83* . Z6269.
8-15-76 5 .5 * 6. 0* &ao . 1637. 758 . 505 . 551. 5*109. 10C655, *6592 . 2 .7 3 2 .73 c . c c 8 3 * . 8 3 * . *6626.
9-15-76 7 . OS * .7 2 456. 1035. 575. 6 * 6 . *3 0 . 2713*. 61567. 3*238 . 2 .2 3 2 .23 0 .00 807. 307. 3*2 *5 .

10-15-76 2 .0 6 80. 188 . 112. 190. *5 0 . *919 . 11560. 6901. 1 .96 1.32 .66 8 3 * . 5925. 12026.
11-15-76 2 .8 6 3 .2  9 10. 13 3 . 126. 261. 300. 601 . H033. 7 *7 1 . 1 • *9 1 . *9 0 .0 0 607. 807. 7*78.
12-15-76 2 .21 2.00 1C. 39. 28. 202. 182. 627. 2392. 1 7*6 . 1 .2 * 1 .2 * 0 .0 0 8 3 * . 8 3 * . 1780.

!QT AL 50 .82 36.06 3088. 5635. 2555. * 6 3 * . 5113. 186692. 339813■ 153599. 2 5 .C3 20.78 * .2 5 962C. * 2 * * * . 16 b **3 .

f t  AH OF 77 ■ CALM OAS1N 8ASIN  AREA • 380000 ACRES

OAT £ RA IN E WAP S7S S79 1HFLOM RA IN EVAP S78 579 INFLOW E l RE IR R PUB DEMAND Y IE LD
( I N I ( IN ) (C F S ) ICF S 1 IC F S ) (A F ) (AF ) (A F ) (A F ) (A F ) ( I N ) ( IN ) ( IN  ) (A F ) (AF ) (AF )

1-15-77 * .2 8 3 .27 307 . 527. 219. 390 . 298 ♦ 18877. 3 2 *0 * . 13*35 . 1 .2 * 1 .2 * 0 .00 9 * * . 9 * * . 13580.
2-15-77 .5 0 3 .86 *2 . 133. 97 . * 6 . 352. 2321. 7386. 5371. l . * 9 .31 1.18 853. 1010*. 1*675.
3-15-77 .1 8 6 .08 1 1 * . 9 2 . - 1 * . 16. 55*. 7010. 5632. -8 3 9 . 1.99 .06 1.92 9 * * . 1601*. 1*375.
*-15-77 .51 7 .86 297 . 135. - 1 S1 . *7 . 716. 17673. 8033 • -8970. 2 .* S .3 * 2 .15 9 1 * . 17752. 7962.
5-15-77 5.0b 7 .70 612 . 762. -2 ft. *6 3 . 702 . *9926. *8C83. -1606 . 2 .9 8 2 .9 6 0 .0 0 9 * * . 9 * * . - 1 *6 2 .
6-15-77 * .3 1 6 .£ 2 * 6 * . 773. 292 . 393. 568 . 28800. *5997 . 17371. 2 .* 9 2 .*9 0 .0 0 9 1 * . 9 1 * . 17*S 5.
1-11-77 B .5 7 b.t»3 276. 767. *6 8 . 7b2. 623. 16971. *7161 . 30032. 2 .7 3 2.73 0 .00 9 * * . 9 * * . 30176.
tt—15-77 7 .53 6 .26 356. 1173. 815 . 667 . 571. 21890. 72125. 50120. 2 .7 3 2 .73 0 .0 0 9 * * . 9 * * . 502 6*.
9-15-77 6 .6 5 5 .5 5 613 . 1550. 915. 606 . 506. 37666. 92231. 5 **6 5 . 2 .2 * 2 .2 * 0 .00 9 1 * . 9 1 * . 5*579.

10-15-77 1 .12 S .* Z 111. 105. > 102 . * 9 * . 6825. 6 *5 6 . 23 . 1 .99 .7 * 1.25 9 * * . 10712. 9935.
11-15-77 1.75 * .0 6 € 6 * 90 . 7. 160. 370. 5111. 5 3 *3 . * * 2 . 1 . *9 1.10 .39 9 1 * . *0 0 2 . 3 6*5 .
12-1S-77 3 .1 1 3.06 *2C * 7 * 7 . 327. 2 6 * . Z79. 25825. *5911 . 20102. 1 .2 * 1 .2 * 0 .0 0 9 * * . 9 * * . 202*6 .

TOT AL *3 ,5 '* 66 .16 1938. 6873. 2 9 70. 3975. 6033. 238896* *1 6 7 8 * . 1799*6 . 25.1C 18.20 6.90 11118. 4513*. 235*00.

-------  t * P L A h A [ i u N  -------
R A I N :  C H A N N E L  §>K EC I P  i  T A l  I  ON
t l t P i  C H A h h t L  E ' vA^ u k A I l u r i ,  0 . 6  *-AN t V A P C R A T I C N  C O E F F I C I E N T  A S S U M E D  
I N F  L J h * C L n P O T t U  A i  i ? 9 - S 7 b * t V A P - R A ! N
t ) J  C l i H i u h F U m  *->* t V A P U f t A N i f l f i A l  l u N  D t f t Ah D  UF CR OP  S
K E i  K A I N M L L  E F F t t i m  I N  S a N S F V I H G  I H t  E t »  t  j  1 1 MA1 e D BY  S CS  T K - 2 0  R E l H U D  
I K H1  i  K K 1G A I i  ON O E f l A l s O E I - K E . E i P R t i S E O  I t* I h C H t S  O V t K  I R R I G A T E D  A R t  A
Fv,8< t >0 6 L l L  n A l t k  u t M AN u  C C M P U f c O  f t tON PkJMPAGfc KfcCGfiU F U R N I S H E D  8 Y HATER  1 RE A t r t t  N T P L A N T S
G E r t A h u :  T l TAL  Ci-f l i  uM- I I V  l L t  fi AND-i-G D ♦ I B  k
U c L J i  \A(-t  U E l G *  I N I - L l, . *  L i t M A M J - d O i *  > h t « t  bOO i i  THE h l N I H O K  F L Q *  R E Q U I R E M E N T .

N t u A l i V c  Y l t L J  I h u K A T t i  Tt iE N i l  AH uO N I  K t l t A S E U  F t Ju i l  S 7 b  TlI t l E t T  THE U Q k N S l R E A N  111 fc H A ND

TABLE 7. Basin Y ie ld  Water Budget



rfcAk uF 7a k C A LN  B A S I N BA S IN  AREA • 360000 ACHES

DAT t MAIN tVAP S 7*j S79 INt-LOw RAIN EVAP 5 78 S79 INFIQW ET RE IRR PUB DtHAND Y IELO
( I N ) ( in ) (C F S ) ( l. F S > (C F S ) (A f  I IA F ) (A F ) (AF ) ( AF ] ( IN ) ( IN ) ( IN ) (A F ) ( AF J (AF >

l - i w a 2 .67 2 .70 144. 306. 164. 243. 254 • 8854. 18938. 1C094■ 1.25 1.25 O.OC 1C5S. 10 55. 10349.
2-15-78 2 .7 6 2.5b 46. 204. 156. 254. 235 . 2 6 4 * . 11330. 6667. l . S C 1.50 0.00 952 . 952 . 0820.
3-15-70 3 .7 0 4.77 1 *5 . 715. 522. 337. 435. 11990. 43964. 32071. 1.99 1.99 0 .00 1055. 1055. 32325,
4-15-78 1 .0 6 6 .7 b 171. 62. -101. 97 . 616. 1017J . 3660. -5996. 2.49 .72 1.77 1021. 15146. 8350.
5-15-78 <1.41 6 .6 1 400. 485 . 80 . 402. 606. 25087. 29821. 4939. 2 .9 9 2 .7 1 .28 1055. 3290. 7429.
6-15-78 i l . 46 5 .01 394. 817 • 413. 1045. 457. 23445. 48615. 24582. 2 .4 9 2.49 0 .00 1021. 1021. 24802.
7- lS-7 tt 10 .00 5 .7 3 t ilC . 1855. 1029. 912. 522. 50420. 114G6C. 63250. 2 .74 2.74 0 .00 1059. 1055. 63505 •
8-15-78 6 .6 9 6 .0 6 4263. 4063. -201. 610. 552. 262122. 24982*.. -12355. 2 .7 4 2.74 0 .00 1055. 1055 . -12101.
9-15- 78 5 .9 5 5 .1 9 1090. 1758. 667, 543. 473 . 64660. 104608. 39680. 2 .2 4 2.24 0 .0 0 1021. 1021. 39900.

10-13-78 2 .4 2 4 .5 8 271. 643. 379. 221 . 410. 166 63 . 39337. 23071. 1.99 1.51 .48 1055. 4892. 27162.
11-15-78 2 .3 7 3 .63 115. 235. 122. 216. 331. 6843. 13983. 7256. 1.50 1 .44 .03 1021. 1428. 7884.
12-15-78 3.3-. 2 . 9a 291. 455 . 163 . 305. 271 . 17893. 27977. 10051. 1 .25 1.25 O.OC 1055. 1055 . 10305.

t o ta l 56.05 56.71 8210. 11600. 3390. 5104. 5172. 500995. 706316. 205309. 25 .17 22.59 2.58 12416. 33023. 228731.

YtAk uF 79 kCALH UA51N BASIN  AREA • 380000 ACRES

d a t e RA IN £ JA P S76 S 79 INFLOW RAIN EVAP S78 S79 INFLOW ET RE IRR PUB CEhAND Y IELO
( I N ) ( IN ) (C F S ) (C F S ) K F S t (A F ) (A F ) ( AF) (A F ) (A F ) ( I N I ( IN ) ( IN ) ( A F) (A F ) (A F )

1-15-79 7 .1 6 3 .5 2 3707. 4088. 376. 653. 321. 227935. 251361. 23095. 1.25 1.25 0 .0 0 1165. 1165. 23460.
2-15-79 1 .0 6 3.23 3914. 4172. 262. 97 . 295. 217373. 231701. 14527. 1.50 .68 .82 1052. 7487. 21414.
3-15-79 1 .6 5 4 .9 7 £937. 3033. 101. 150. 453. 180589. 186492. 6205. 2 .00 1.07 .93 1165, 8730. 14135.
*-15-79 1 .7 1 6.13 108. 04 . -20 . 338 . 559, 6426. 5016. -1190. 2 .5 0 2.27 .23 1127. 2994. 1004.
5-15-79 7 .3 0 6 .0 7 1166. 915. -253. 666 . 354. 71695. 56261. -15545. 3.0C 3 . CO O.OC 1163. 1165, -15181.
6-15-79 i . 71 7.28 103. 192. 98. 156. 664. 6129. 11425. 5804. 2 .5 0 1.14 1.36 1127. 12211. 17215.
7-15-79 5 .3 5 6 .5 8 98. 363. 267. 488, 600 . 6038. 22320. 16394. 2 .75 2.75 0 .0 0 1165. 1165, 16759.
0- j.i-7  9 5 .7 4 5 . 94 16 4, 340. 171. 523 . 542. 10391. 2C90 6 . 10533. 2 ,75 2.75 c .o c 1165. 1165. 10398•
9-15-7 9 10.81 4 .66 1866. 4408. 2533. 986. 42 5 . 111035. 262294. 150699. 2.25 2 .2 5 0.00 1127. 1127, 151026.

10-15-79 1.57 <t.50 3787. 58 68 . 2085. 143. 417. 232852. 3b0806. 1232 2 B . 2 .00 1.02 .96 116 5. 9121. 136549.
11-15-79 1 .2 6 3.6U 084. 1349. 468. 115. 336. 32623. 80247. 27843. 1.30 .81 .69 1127. 6755. 3379B.
12-15-79 3 .7 7 2.55 620. 1454. 832. 344. 233. 38142 • 89385* 31132. 1.25 1.25 O.OC 1166. 1165. 51497.

TOTAL 5 1 .09 59.19 19360. 26266, 6918. 4639. 5398. 1161229. 1578215. 417724. 25 .24 20.23 5.01 13713. 54449. 4tZ  5 7 3.

----------- t X P L A N A U U N --------------
RA 1«: LH Ah(S tL  P K t t i P i  U U C N
tV A P i (.FUNNEL t V APi,* A J 1 UN j  O.d PAN EVAPORATION C O EFF IC IEN T  A SSU M ED  
IN F L u k l CuflVUrtLt A i i79-S7 f5*E*A P-KA lK
t  T > t  j f l i t r .h  I I  W t Lri E*APuT KANSi* 1KAI IbN UErtANl) OF CKLPS
k t ;  KA iNFALL t H t C I H t  in  J Hc  t l ,  ESTIM ATED BY SCS TR-20 Hfc THLO
1**1 iR f t lb A l ILf* U tBA t*i}*t J- k t j tX H t itS S E U  IN  INCHES OVER IRR IG A TED  AREA
P l i B i  H U d L K  t , A T t «  J t n A K J  C L t f P l l E D  FRUf l  PUMPAGfc K E C U R D  F U R N I S H E D  BT  t f ATEk  TwbAThf cNt  P L A N T S  
U f c f U N j i  i u l A L  CUI1S J f l f  1 1VE  L-EMANl ' - t 'U i l+lRH
t l c L u i  i A F t  l a n i N O - d O O *  k h t r t L  0 00  I S  THE M I N I H U f '  F L G »  R t Q U I R t h t N l ' .

M t b A l l V c  T i t L w  l i w K A I t S  I n t  N E I  A f l QLN l  R E L E A i t O  F R L M  S 7 6  TC MEET  1 HE D C k N S T R E A M  D t f A S D

TABLl 7. Basin Y ie ld  Water E:joget



T t AR Lit- 00 bCALN BAS IN BAS IN  ARE.

d a t e R A I N E V A P i  78 579 I N F L O W R A I N
l l lx ) I  I N  J I C f S I I C F S ) ( C F S ) ( A F )

1 - i i - b O i * 1 5 2 . 6 0 2627 • 702 . 196 .
2 - 1 5 - a o 1 . 7 7 3 . 2 b 4 5 9 7 . 5667 * 1072. 161.
3 - l s - U O 2.54 5 .2 0 3056. 3807. 755. 232 .
4 - is - a a 3 .47 5 .2 6 3135. 3909. 777. 316 .
5 - 1 5 - 6 0 •t.fll 6 .7 2 1526. 2023 • 501. 347 .
6-15-00 1.41 7.12 643. 926 . 92 . 129 .
7-15-6G 4 .  Z 3 6 .4 8 199. 59 7. 3 B 4  , 642.
8 - i s - a o 9.08 6 .0 8 56#. 1360. 607. 828 .
9 - 1 5 -B O 4.50 5 .5 2 481. 2134. 1655. 410.

10-15-00 i . e o 4 .9 6 77. 203. 131. 164 .
1 1 - li- B O 3 *0 3 3.12 93. 251. 157. 349.
12-15-dO .75 2 .6 4 60. 51 . - 7 . 66 .

1 0 1 A L 44.34 59 .20 16562. 23565. 7026. 4043.

I
00I

TABLE 7.



4 * 3 6 0 0 0 0  A C R E S

EVAP S78 57* INFLOW ET RE IRR PUB OEMAND m i
(A F ) (AF J (A f  ) (AF ) ( I n ) ( IN ) ( IN I (AF 1 (AF ) [AF
255. U 0 4 3 1 . 161551. 41181. 1 .2 5 1.25 0 .00 1275. 1275. 43656
299. 255316. 314735. 59557. 1.5C 1.11 .39 1152. 4416. t3173
474. 187925. 234102. 46420. 2.0C 1.50 .42 1275. 4702. 50402
481. 136551. 232620. 46233. 2 .51 2.14 .36 1234. 4249. 49662
613. 93818. 124371. 30819. 3 .01 2.39 .62 1275. 6305. 36404
649 . 50160* 55119. 54T9, 2.51 .95 1.56 1234. 14116. 18797
591. 12248. 36106. 23606. 2 .7 £ 2 .7 6 O.OC 1275. 1275. 240 01
554. 34950. 64822. 49599. 2 .7 6 2 .7 6 0 .0 0 1275. 1275. 50074
503. 29645. 127006. 98453. 2 .2 5 2 .2 5 0 .00 1234. 1234. 988B7
452 . 4704. 12464. 8046. 2 .0C 1 .16 .85 1275. 8282. 15530
269 . 5534. 14924. 9325. 1 .5 0 1 .50 0 .00 1234. 1234. 9759
241. 3609. 3105. -41 2 . 1 .25 .48 .78 1275. 7707. 6495

5399. 901971. 1400924. 420308• 25.30 2 0 .33 4 .98 15013. 56233. 466941

Basin Y ie ld  Water Budget
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