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SECTION1
INTRODUCTION

The Santa Ynez River Watershed -extends from the south siope of the San Rafael Mountain

Range to the north siope of the Santa Ynez Mountains, westward from the Ventura County line

to the Pacific Ocean (Figure 1-1). Practically all water used in the Santa Ynez River Watershed
and most of the water used in the South Coast are currently supplied from the Santa Ynez River
Watershed. The watershed‘ hydrologic system includes surface reservoirs, tunnels and
groundwater aquifers. Operational guidelines and agreements govern the distribution and use
of those resources. Water from the Santa Ynez River Watershed is used extensively within the
watershed and South Coast to supply the mcreasmg and varied interests. Additional sources of

water unde;"development include the Coastal Branch of the State Water Project and the ocean
desalination facility developed by the City of Santa Barbara.

“There is increasing concern over the impacts of water development and use within the Santa

Ynez River Watershed and increased water consumption in the South Coast. There is also the

need to evaluate availability of water supplies in light of the institutional constraints and the
complex agreements which regulate water resources within the system. The Santa Ynez River

Hydrology Model was developed for the purpose of assessing the water system and evaluating
the long term management of water supply in the basin.

1.1 HISTORY OF THE MODEL

The Santa Ynez. River Hydrology Model was conceived in response to the need for
comprehensive conjunctive use studies of the Santa Ynez River reservoirs and groundwater
basins in the late 1970’s. The first version of the model was developed in 1980 when the defeat
of the State Water Project initiative in March, 1979 prompted renewed interest in reservoir
enlargement studies. The model was developed by the Santa Barbara County Water Agency
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(SBCWA) using technigues and data from earlier models of the Santa Ynez River Watershed
developed by consulting firms and the United States Bureau of Reclamation (USBR). The model
has developed in stages often utilizing advise and consuitation from members of the Santa Ynez
River Hydrology Committee. This committee is comprised of water specialists and hydrologists

many of whom are representatives of local water interests.

The first version of the model developed by SBCWA included only the reservoirs and utilized

a base period of 1919 through 1979. In 1981, operation of the groundwater basin above the

Lompoé Narrows was included in the model. In 1985, the year 1918 was added to the modeling
period which allowed for initial and final conditions in which the reservoirs were essentially full.

In 1987 the model was expanded to include accounting for percolation of Santa Ynez River
water below. the Lompoc Narrows. In 1988, cloud seeding calculations had been included and
the model converted from Hewlett Packard Basic to Microsoft Quick Basic. By May of 1990,
the Santa Ynez River Hydrology Model was modified to reflect the operation of Gibraltar
Reservoir under the Upper Santa Ynez River Operations Agreement which was finalized in mid
1989 (see Page __, Upper Santa Ynez River Operations Agreement). Since the mid-1980’s, the

model has been used for a myriad of purposes including Cachuma Reservoir yield studies for

evaluation of State Water Project alternatives.

1.2 SCOPE OF MANUAL

The Santa Ynez River Hydrology Model Manual has a number of purposes. Its primary

functions are to provide instruction on the use of the Santa Ynez River Hydrology Model and -

information on the origin and development of the data base. The manual is also intended to

provide an understanding of limitations in the use of the model.
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Section 2 of this manual provides a brief history and general overview of the reservoir facilities
¢ features of the Santa Ynez River Watershed. Section 3 provides a general

and hydrologi
of the data base (A detailed description of sources and techniques used for data

description
Section 4 describes the model operation; basic

development is provided in Appendix E).
functions and output. Section 5 provides a description of the model structure. A detailed
ption of the modelling of the hydrological system ("RunModel" Subprogram) is included
It may be helpful to refer to Appendices A and C (Program Listing and

descri
in Appendix B.
Glossary of Model Terms) when reading Appendix B.

1.3 PLANS TO REFINE AND UPDATE

Future plans for the model include verification based on data from 1976 through 1991. This

verification will be used to confirm the validity of the model. Based on the results of this

comparison, the model may be adjusted. Concurrently, additionat data will be used to extend

the base period of the model. A base period that begins and ends with full system conditions will

be incorporated into the model when the reservoirs spill. In addition, the model will be |

expanded to simulate conveyance of the Below Narrow’s releases from Cachuma Reservoir via

" the Santa Ynez River rather than a theoretical pipeline.

 SECTION2
THE SANTA YNEZ RIVER HYDROLOGIC SYSTEM

The Santa Ynez River Hydrologic system includes reservoirs, and groundwater basins. Three

reservoirs constructed on the Santa Ynez River supply most of the water used in the South
Coast. Reservoir water is also supplied to the Santa Ynez River Water Conservation District,
Improvement District #1 in the central Santa Ynez River Basin. The Upper Santa Ynez River

Operations Agreement (sometimes referred to as the Gibraltar Pass Through Agreement), Gin
Chow Decision and State Water Resources Control Board (SWRCB) Order No. WR 89-18 (also

“known as the Cachuma Modified Live Stream Agreement) regulate operations of the reservoirs
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in the Basin. Water is delivered from each reservoir to the South Coast by means of a tunnel
through the Santa Ynez mountains. Groundwater infiltration to these tunnels provides additional
water to the South Coast. Demand within the Santa Ynez River Basin is primarily fulfilled
through groundwater extraction. Cloud seeding has been conducted within the County of Santa

Barbara for many years to increase the total amount of rain available for runoff to the reservoirs

and infiltration to groundwater basins.

21 RESERVOIRS |
Three water supply reservoirs are located on the upper Santa Ynez River; Jameson, Gibraltar
and Cachuma (Figure 1-1). All of the reservoirs are used for water supply and are not designed

for flood control purposes. The characteristics of each reservoir are described briefly in the .

following 'sections.

2.1.1 JAMESON RESERVOIR

Jameson Reservoir was formed by the construction of Juncal Dam in 1930. Juncal Dam is a 160
foot high concrete arch structure with an auxiliary dam, located about 88 river miles upstréeam
from the Pacific Ocean (Figure 1-1). The Jameson Reservoir Watershed is approximately
- fourteen square miles. Runoff from Alder Creek, a tributary of the Santa Ynez River is diverted
to Jameson Reservoir via an aqueduct. Currently, the storage capacity of the reservoir is
approximately 5,000 acre feet, reduced from the original capacity of 7,228 acre feet by siltation.
“The water surface area of the full reservoir is about 131 acres. The reservoir is owned and
opgiat‘ed by Montecito Water District and diversions to the South Coast are made through the
2.14 mile long Doulton Tunnel. In addition, water from Fox Creek, a downstream tributary to
the Santa Ynez River, is diverted into the tunnel. Tunnel inﬁltraﬁon supplies an average of 500

acre feet per year in addition to the reservoir yield.
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2.1.2 GIBRALTAR RESERVOIR .

Gibraltar Reservoir was constructed by the City of Santa Barbara in 1920 about 73 river miles
upstream from the Pacific Ocean (Figure 1-1). The Gibraltar Reservoir Watershed is
approximately 216 square miles; the southeast fourtcen square m:les of which are located above
Juncal Dam. The total Juncal to Gibraltar Watershed area is 202 square miles, nearly equal to

that of the Gibraltar to Cachuma Reservoir Watershed (201 square miles). Siltation has been
a continual probiem at Gibraltar Reservoir since its construction due to the significant size of

its watershed compared 10 the reservoir capacity and the occasional occurrence of burn in the -

watershed.

The original reservoir capacity of 14, 500 acre feet was reduced to 7,600 acre feet by the year

1947. The remforced concrete arch dam was raised 23 feet in 1948 resulting in an increased
storage capacity of 14,777 acre feet. - Currently, the reservoir capacity is approximately 8,500
re feet with a corresponding surface area of about 290 acres. The yield and operation of the

reservoir are discussed in Section 2.4, Permits, Court Decisions and Agreements.

Diversions to the City of Santa Barbara are made through the 3.7 mile long Mission Tunnel.

Tunnel infiltration produces an average additional supply of about 1,100 acre feet of water per

year.

2.1.3 CACHUMA RESERVOIR

Cachuma Reservoir, completed in 1953, is the largest of three reservoirs in the Santa Ynez

River Watershed Bradbury Dam is 48.7 river miles upstream from the Pacific Ocean. The
reservoir is formed by Bradbury Dam, a 205 foot high earth-fill embankment with a gated

overflow spillway. The storage capacity of Cachuma Reservoir, when constructed, was

204,874 acre feet. Based on the 1990 silt survey, the capacity of the reservoir has been reduced
re feet with a corresponding surface area of nearly 3,043 acres (see

to approximately 190,409 ac
The Cachuma Reservoir Watershed is

Appendix F for reservoir elevation-capacity tables).

approximately 417 square miles, 216 square miles of which are above Gibraltar Dam.
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Diversions from Cachuma Reservoir to the South Coast are made through the 6.4 mile l(-m.g.
Tecolote Tunnel which was completed in 1956. Water inf':l.t.ration into the tunnel provides an
.average of 3,000 acre feet per year to the project. Diversions to Santa Ynez Improvement
District #1 are made from Cachuma Reservoir by means of a downstream pipeline. Minor
diversions are made directly to the county park at the reservoir. In accordance with WR Nd.

89-18, water is released from the reservoir to replenish downstream groundwater basins.

i

2.2 Above Narrows Alluvial Groundwater ‘Bas.in _

The Above Narrows Alluvial Groundwater Basin extends along the Santa Ynez River from
Bradbury Dam to the Narrows east of Lompoc (Fxgure 2-1). Coarse gramed unconsolidated

sand and gravel river channel and younger alluvium deposits comprise a groundwater basin

approximately 36 miles long and of variable width. The estimated depth of the Above Narrows
Alluvial Groundwater Basins about 150 feet near the Lompoc Narrows, thinning eastward to
about fifty feet near San Lucas Bridge below Bradbury Dam. Most of the basin is underlain by
relatively impermeable, non-water bearing shale. '

Th.e Above Narrows Alluvial Groundwater Basin is divided into three subareas based on
geographical characteristics. The Santa Ynez subarea extends from Bradbury Dam to Alisal
Bridge in Solvang, a distance of about 11 river miles. The Buellton subardn extends west from
Alisal Bridge for a distance of about 7.4 river miles to a point on a major river bend, about
" three miles west of the City of Buellton. The Santa Rita subaré ext_ends'from the west end of
the Buellton subarea to the Lompoc Narrows. For the purpose of this model, the Santa Rita

subarea is divided into east and west reaches. Santa Rita East extends 14.6 river miles along .

the Santa Ynez River and is located upstream of the confluence of Salmpuedes Creek The Santa
Rita West extends 2.8 miles along the river downstream of the confluence of Salsxpuedes Creek

(Figure 2-1). Only the upper 50 feet of the basin is included in the model having a

corresponding storage capacity of 90,000 acre feet.
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Inflow to the Above Narrows Alluvial Groundwater Basin results from percolation of surfacé
water and subsurface flow from geologic units surrounding the aquifer. Depletions occur
through extractions from wells within the alluviallr basin. - For the purposes of the model,

underflow in the alluvial basin is assumed to move parallel to the Santa Ynez River. It moves -

from east to west and from one subarea to another and flows out through the Lompoc Narrows
to the Lompoc basin (Figure 2-1). There is no underflow into the east end of the alluvial basin
due to the construction of Bradbury Dam which extends approximately 70 feet below the stream

bed.

In order to achieve agreement between modelled and measured dewatered storage in the Above

Narrows Alluvial Groundwater Basin, a hydrologic flow parameter representing bank infiltration
was required. It is assumed that the bank infiltration occurs as subsurface inflow to the Above

" Narrows Alluvial Groundwater Basin from less permeable, fractured, underlying shale and othm'
deposits. Under certain circumstances the bank infiltration may occur in reverse as subsurface
outflow from the alluvial basin into the underlying material. Within the Santa Ynez and Buellton
subareas, inclusion of such an outflow mechanism in the model is necessary in times of high
flows in order to achieve agreement between modelled and measured dewatered siorage volumes.
The model is based on the assumpuon that seepage from the Above Narrows basin into the
surrounding geologic formations occurs in times of high precipitation and runoff. The bank
depletion results in loss of water into the surrounding fractured shale. It may be that water loss
to the surrounding shale occurs primarily in isdlated fracture or fault zones. In addition, bank
depletion includes water consumption by phreatophytes along the Santa Ynez River which
depletes the Above Narrows Alluvial Groundwater Basin. Phreatophytes are plants that grow
in areas of shallow groundwater and have root systems that tap into the water table.

Historically, there has been both surface inflow and groundwater inflow to the Above Narrows
Alluvial Basin from adjacent upland groundwater basins. More recently, increased groundwater
pumping from these basins has caused an overall lowering of groundwater levels and the

consequential loss of inflow to the Above Narrows Basin.

16
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2.3 Below Narrows Groundwater Basin

The Santa Ynez River flows into the Lompoc Plain west of the Narrows (Figure 2-1). In the

‘Lompoc plain the river flows in a northwest direction for about three miles and then turns west

for ten miles before it empties into the Pacific Ocean. Most of the river percolation below the.
Narrows occurs in the Lompoc Plain forebay. West of the City of Lompoc, percolation to the

lower part of the younger alluvium (which comprises the main aquifer) is limited due to the

upper fine grained silt and clay deposits.

2.4 PERMITS, COURT DECISIONS AND AGREEMENTS

The water storage and delivery facilities of the Santa Ynez River Watershed were constructed

OVer many years. Operatioﬁ of these facilities have been subject to decisions, orders, and

agreements which are discussed below and summarized in Table 2-1.

2.4.1 GIN CHOW DECISION

In August 1928, the owners of 38 parcels of land located adjacent to the Santa Ynez River

brought suit against the Montecito Water District and the City of Santa Barbara over the

construction of Gibraltar Reservoir and consequent reduction in the natural river flow.

Accordmg to the California Supreme Court decision dated September, 1930 the City of Santa
Barbara is required to release up to 616 acre feet per year of Gibraltar Reservoir inflow during
the summer and fall months. The deClSIOH also recognized the C1ty s diversion right to 4,189
acre feet annually of ordinary flow and up to 14, 000 acre feet of annual diversion including

storm, fiood and freshet flow.

17




2.4.2 UPPER SANTA YNEZ RIVER OPERATIONS AGREEMENT

In the mid 1986, the City and downstream interests entered into negotiations to determine if the

* City’s need for stabilized yield from Gibraltar Reservoir and downstream interests’ reépect_ive

needs could be realized through a Gibraltar Reservoir operations.agreement that included the use

" of Cachuma Reservoir to replace the diminishing capacity of Gibraltar Reservou' The result
was the Upper Santa Ynez River Operauons Agreement of 1989.

The Upper Santa Ynez River Operations Agreement 51gned in 1989 sets the diversion by the
Clty of Santa Barbara from Gibraltar Reservoir at the amount that would be aliowed under the
"Base" Operation. The "Base" Operation includes a theoretical Gibraltar Reservoir with a fixed
storage of 8,567 acre feet (and undergoes no capacity loss due to siltation). The City may
choose to divert from Gibraltar Reservoir an amount of water in excess of that allowed under
* the "Base" Operation but has to mitigate the impact by feducing its diversion from Cachuma
Reservoir. Conversely, the City may reduce its diversion from Gibraltar Reservoir below the
"Base" Operation amount and store and divert Gibraltar water at Cachuma Reservoir if
appropnate arrangements are made with the USBR. The "Base" Operation allows diversion of
a maximum of 4,189 acre feet per year of ordinary flow plus flood ﬂow if avmlable, consistent
with the Gin Chow Decision. According to the Upper Santa Ynez Rwe_r Operations Agreement,
ordinary flow is deemed to be average daily inflow into Gibraltar Reservoir of less than 800
cubic feet per second (cfsday). Dally inflow in excess of 800 cfs is deemed to be flood flow.

Note: Within the program, "Phantom" is used in reference to the "Base" Opcratmn

1 4.3 STATE WATER RESOURCES CONT. BOARD ORDER NO. WR 89-18 -

Order No. WR 886 was -adopted in 1958 by the State Water Rights Board (the predecessor to
the SWRCB) and contained the initial conditions pertaining to the operation of Cachuma
Reservoir. SWRCB Order No. WR 73-37 was established in March 1973 and amended in 1989

under SWRCB Order No. WR 89-18. The Order incorporates provisions of Orders No. WR

18
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886 and No. WR 73-37 and provides procedures to store credit water in Cachuma Reservoir for
sers. Credits are established under Above and Below Narrows

the benefit of downstream water u
accounts and later released to replenish the downstream groundwater basins. In some instances,

the credits are converted to Cachuma Reservoir Project water for the benefit of all Cachuma

Reservoir contractors (This provision has not been incorporated into the Model).

ABOVE NARROWS ACCOUNT

The most recent SWRCB order provides a 10,000 acre foot operational dewatered storage for

the Above Narrows Basin. This dewatered storage allows for additional percolation of runoff

from the tributaries below Cachuma Reservoir. The actual dewatered storage is determined

monthly by water Jevel measurements of indicator wells in the Basin. The Order also specifies

that, for the purpose of the Above Narrows Account, inflow to Cachuma Reservoir shall be

deemed no less than 25 acre feet per month. This is the estimated monthly underflow at the

Bradbury Dam site prior to construction of the Cachuma Reservoir Project.

As Provided in the Order, all of the inflow to Cachuma Reservoir is credited to the Above

Narrows Account unless there is a live stream in the Santa Ynez River below Bradbury Dam to

the Pacific Ocean. Determination of live stream conditions is based on flow measurements and
visual observation at a number of stations between the reservoir and the City of Lompoc. The
live stream condition for the river downstream of North of the City of Lompoc at Floradale

Bridge is determined by a correlation with the Santa Ynez River flows measured at the Narrows.

The Above Narrows Account may not exceed the total dewatered storage within the basin. If
the dewatered storage in the basin exceeds the operational dewatered storage (10,000 acre feet),
releases from the Above Narrows Account may be made from the reservoir. For accounting
purposes, water in the Above Narrows Account is not subject to cvaporanve losses but is
deemed the first water spilled to the extent the dewatered storage in the basin is reduced by such

spills.
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BELOW NARROWS ACCOUNT
Calculations for the Below Narrows Account are conﬁngent-dpon the difference between actual

hydrologic conditions below the Narrows and the estimated conditions which would have existed
if the Santa Ynez River flows were not affected by Cachuma Reservoir. The SWRCB Order
No. WR 89-18 requires monthly caiculation of "constructive” flow and “constructive”
percolation. Percolation values concsponding to "constructive” and measured flows are
determined using percolation curves (Figure 2-2) and the difference in the amount of percolation

is credited to the Beldw_Narrows Account.

The USBR currently uses the upper curve only but is developing criteria to switch to the lower
curve based on measured percolation and groundwater levels in indicator wells. The Santa Ynez
River Hydrology Model calculates percolation on the assumption that percolation rates decrease
after sufﬁcient-obcurrence‘ of seasonal flow passes through the Lompoc Narrows. Therefore,

_the model uses both the upper and lower curves. to determine percolation as a function of
cumulative seasonal fiow. The Below Narrows Account is reduced in the event of a spill frond.

Cachuma Reservoir according to calculations considering spills reaching the Narrows, reduction

in Below Narrows dewatered storage, and measured flows at the Narrows.
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TABLE 2-1
SUMMARY OF PERMITS, DECISIONS AND AGREEMENTS

Decision ' Date Effect

Requires the City of Santa Barbara to
release up to 616 acre feet per year of
Gibraltar Reservoir Inflow during summer
and fall and specifies the City’s annual
diversion rights.

Gin Chow Decision 1930

Adopted by the State Water Rights Board (a
predecessor of the State Water Resources
Control Board), this decision contained the
initial conditions pertaining to the
operation of Cachuma Reservoir requiring a
live stream determination. In addition,
the Board retained jurisdiction over the
project for a fifteen year periocd for the
purposes of determining the amounts,
timing, and release rates of Reservoir
water required to satisfy downstream rights
without resulting in waste to the ocean.

pecision 886 1958

order No. WR 73-37 = 1973 . Adopted by the State Water Resources
Contrecl — Board (SWRCB) , the order
establishes Above and ° Below Narrows
Accounts for which water is released from
cachuma Reservoir for the Lenefit of
downstream users and specifies operations
in order to maximize benefit from
tributaries downstream of Bradbury Dam and
reduce waste to the ocean.

order No. WR 89-18 1989 Amendment to WR  73-37. Contained
adjustments to methods of calculating Above

and Below Narrows accounts and other
coperational specifications.

USYROA : 1989 The Upper Santa Ynez River Operations
o Agreement stabilized the yield of Gibraltar
Reservoir Dby establishing a "Base"
Reservoir which is unaffected by siltation
or other capacity fluctuations. The City
of Santa Barbara may divert more or less
water than ig available from the "Base™
operation but must mitigate by adjusting
its take from Cachuma Reservoir.
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SECTION 3
HYDROLOGIC DATA

This section provides a general description of the data used by the Santa Ynez River Hydrology

Model including its origin and method of adjustment, where needed. Appendix F presents the

actual data along with details regarding its development.

Hydrologic data from an historic time period, or base period, pmﬁdcs the foundation for the
model. The base period extends from 1918 through 1979 and was selected because hydrologic
records for this period are fairly complete and because the period begins and ends with nearly
full reservoir and groundwater storage in the Santa Ynez River Watershed. In addition, this

peﬁod includes the most severe dfought for which adequate data is available (1946-1951).
3.1 HYDROLOGIC COMPONENTS
Five primary features, or hydrologic components, of the Santa Ynez River Watershed are

simulated by the model. The first three components are the three reservoirs on the Santa Ynez

River, which from upper to lower are, Jameson Reservoir (Juncal Dam and Doulton Tunnel),
Gibraltar Reservoir (Gibraltar Dam and Mission Tunnel), and Cachuma Reservoir (Bradbury
Dam and Tecolote Tunnel). The fourth component is the Above Narrows Alluvial Groundwater
Basin along the Santa Ynez River from Bradbury Dam to the Lompoc Narrows and the fifth

compon_ent'is the Below Narrows Groundwater Basin.

The hydrologic data required to simulate each of the three reservoirs located on the Santa Ynez
River are incremental tributary watershed runoff (hereafter referred to as "accretions”), rainfall,
evaporation pan data, tunnel infiltration data and evapotranspiration correction data in the case

of Cachuma Reservoir. If cloud seeding effects are to be included, additional data requirements

are rainfall increments and calculated runoff increments due to cloud seeding which are included

in the reservoir monthly water accounting.
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Cachuma accretions for which historic Gin, Chow releases from 1931 to 1979 are generally of

such low flow levels as to be ignored; i.e. not subtracted).

The Jameson Reservoir runoff is simply all surface runoff into Jameson Reservoir and does not

include rain on the Lake or evaporation for this or any other runoff item. The Juncal to

Gibraltar accretions are computed as all surface inflow into Gibraltar reservoir minus historic

spills from Jameson Reservoir (no releases have been historically made at Juncal Dam).
_Similarly,l-the Gibraltar to Cachuma accretions are Cachuma Reservoir compufed inflow minus
historic spills from Gibraltar Resérvoir. The Cachuma to Lompoc accretions are also computed
as historic "Santa Ynez River near Lompoc" minus any spills, releases, and leakage from

* Bradbury Dam.

Adjustments to the Runoff data were made in order to reflect the changing consumptive use
_a]oﬁg the Cachuma to Lompoc section of the Santa Ynezf River over the 62 year modelling
period. The resulting accretions are thus considered to be "unimpaired”. Initially, it was
necessary to synthesize some of the monthly runoff data contained in the Salsi%(’lM,) array.
The array also contains historic data (from 1941 onward) as measured by the USGS stream
*Salsipuedes Creek. near Lompoc” gauge.

3.2.2 Rainfall Data

Rainfall data is derived from historic measurements made at each of the three TESEIVOirs.
Rainfall data for Jameson Gibraltar, and Cachuma Reservoirs are avmlable from 1925, 1920,

and 1952, respectlvely. The model uses two rainfail data files (CSRAIN3 HPA, and
CS_INC.HPA) which are read into the model data arrays Rain%(3,744) and CsInc%(3,744).
The Rain% array contains three rainfall data items for the three surface reservoirs (1 is for

Juncal, 2 for Gibraltar, and 3 for Cachuma).
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A number of adjustments to the rainfall data were necessary prior its inclusion in the model.
For example, rainfall data for the three reservoirs has been adjusted to remove the estimated

effects of historic cloud seeding. The adjustment data was provided by North American Weather

consultants (NAWC) in a May 1988 report prepared for the Water Agency. The report, drawing
on the extensive experience of NAWC in Santa Barbara County cloud seeding programs and
studies, provides estimates of historic effects of all of the cloud seeding performed in Santa

Barbara County. from 1951 through 1978.

The report further provides estimated maximum precipitation augmentation increments for each

‘month of the October through April time window for 61 years (1920 through 1980). These

increments comprise the CsInc% array. Again, the three items of the array correspond to Juncal
(Jameson Reservoir), Gibraltar, and Cachuma reservoirs and, factored down, are used if cloud

seeding is selected when running the model, to augment the appropriate Rain% data items.

The estimates of historic cloud seeding augmentation were employed with the cloud seeding

incremental runoff calculation methodology described in Appendix Bl.1. This aliowed

adjustment (i.e. reduction) of the runoff values to levels which would have occurred without
cloud seeding for 15 of the 15 seeded years from 1951 through 1979 in the upper Santa Ynez
Watershed (above Cachuma Reservoir), and for 10 of the 15 seeded years in the lower watershed

of Cachuma to Lompoc and Sals:puedes (During 5 of the 15 years of historic seeding, the lower
watershed was not targeted).

3.2.3 Evaporation Data

Evaporation data utilized by the model is derived from monthly evaporation pan measurements

_obtained at each of the reservoirs. The pan measurement is multiplied by a factor which takes

into account variables such as reservoir temperature and size. The computer data file containing

these three data items is EVAP3.HPA. The model array that this data is read into is named
Evap%(3,744). In developing this data all available historic monthly pan readings were used.
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One adjustment to the pan data was necessary due to the growth of trees around the Jameson
Reservoir Pan over a period of many years. Utilizing a relationship to §013r cycles in both the
Juncal and Gibraltar pan data, the Juncal pan data was "corrected” to remove the effects of
progressive shading. Then, both the Juncal and Gibraltar Reservoir pan records were extended
back to 1919 (from the 1931 beginning of record for both of those pans) by using the Chula

Vista pan deviations from mean annual evaporation.

The annual values thus developed were distributed to the monthly pan values hsi_ng the long term
mean monthly pan evaporatibn data from 1935 through 1979. The Cachuma Reservoir pan data
was available beginning in 1957. Data for 1918 through 1956 was synthesized for the Cachuma
Reservoir pan using the deviations from long term mean (defined here as 1935 through 1979)
displayed by the Juncal and Gibraltar pans averaged for each year. The annual values thus
" obtained were distributed to monthly values using the mean monthly Cachuma pan evaporations
for the year 1957 through 1985 (see Appendix B, Subsection B3).

3.2.4 Evapotranspiration Data

Evapotranspiration data is used to correct the monthly inflow to Cachuma Reservoir, to account

for watershed area inundated by the reservoir not being subject to loss by evapotranspiration of
vegetation and evaporation from bare land surface} areas (See Appendix B, Subsection B3).
Monthly evapotranspiration data used in the model is entirely synthetic; it is not based on direct
measurements but is developed from a knowledge of watershed evapotranspiration in the area
now covered by Cachuma Reservoir. Evaporation from the surface of the ;esérvbir.is based

upon the evaporation pan data which is accounted for separately within the model.

The evapotranspiration computer data file is CACHET.HPA, and is read into the model array
named CachET%(744). Use of this data requires that the Cachuma Reservoir inflow be adjusted

to remove the effects of historic watershed inundation by Cachuma Reservoir. This correction .
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was applied, based upon historic monthty Cachuma Reservoir areas, to the Gibraltar to Cachuma
accretions for water years 1953 through 1979 (Cachuma Reservoir began impounding water in
November of 1952). The accretions.are thereby adjusted to result in flow values at the Cachuma

Dam site which would be expected if Cachuma Reservoir did not exist.

3.2.5 Tunnel Infiltration Data

Direct measurements of tunnel infiltration for Doulton Tunnel were available beginning in 1925.

Data for Mission Tunnel and Tecolote Tunnel were available from 1978 and 1960, respectively.

: The ‘computer data file for this tinnel group is TUNL3.HPA, which is read mto the model data

array named Tunnel%(3,744). As noted in ‘Section 2.1 each of the three reservoirs has an
associated tunnel thrbugh the Santa Ynez Mountains to convey Santa Ynez River water to the
South Coast (The upper two tunnels at Juncal and Gibraltar Reservoirs also convey small |
amounts of Santa Ynez River tributary water from small watersheds located immediately below

the respective dams).

Due to poor availability and reliability of tunnel infiltration data, adjustment and synthesm of

much of the data was required. The Doulton tunnel infiltration, which was relanvely high after |
tunnel construction, appears to have recessed 10 a steady state by 1940. The tunnel data from
1941 throﬁgh 1979 (along with the measured diversions from Fox Creek) were used to create
a tunnel infiltration computer :ﬂgorithm. This algorithm, which is based on monthly rainfall
data, was used to synthesize monthly tunnel infiltration (and tributary diversions, if any) for the

period October 1917 through September 1940.

The same algorithm modified for Mission Tunnel and Devils Canyon was successfully employed‘
to extend the few years of available Mission Tunnel infiltration records back to 1918. The
Tecolote Tunnel infiltration valves, which are considered part of the Cachuma Project yield,

~ were synthesized using the tunnel infiltration algorithm adapted to match the observed infiltration

deviations at that location.
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 SECTION4
MODEL OPERATIONS

" This section describes the Model operations, equipment needed to run the Model, the available

output, and a few of the possible applications.
4.1 EQUIPMENT

The Santa Ynez River Hydrolqg.y- Model may be run using an IBM cémpatible-Personal
Computer equipped with Microsoft QuickBASIC 4.0 or 4.'5‘. _The QuickBASIC 4.0 and 4.5
versions are entitled "SYRMO193.BAS" and "SYRMQB45.BAS", respectively. Both versions,
along W’lth all required data files, are a#ailzibk to authorized users of the Santa Ynez River

Model A 386 or faster computer with a math co-processor is pfeferred A Laser-Jet type

printer is suitable for model output. In addition, GRAFLASER is auxlhary software required
to print some of the model hydrographs

4.2 MENU

The model is menu driven, that is, the menu allows the user to specify the system parameters

including conditions for the reservoirs, the Above and Below Narrows Accounts, cloud seeding
and drought. The user may also specify the particular type of output to be displayed (see section
4.3, Model Output). Figure 4-1 displays a default menu produced on the CRT (cathode Ray

Tube).

There are 36 menu locations which may be changed by the user (6 rows of 6 vanab]es)
Figure 4-1, the curser is located in row 1,:column 1. (Note the offset of the number columns

there. ) The curser may be moved throughout the grid by using the arrow keys on the compuber

keyboard. New entrees may be made at any cell location by keying in the numbers and pressing

either the "enter” or *arrow” keys. The backspace key is used to edit. ' Arrow keys operate in

the circular mode; ie if the "right” arrow is pressed m the sixth column of any menu row, the
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curser will move to the first column of that row. Only numeric data may be entered in the menu
cells, although after removing the curser, some cells will dlsplay a label corresponding to the
number entry. This is true for column 4, rows 1 through 3 and all of row 6. For example,
inputting a number 1 in Row 6, column 5 will cause the label "JunDelRank" to be dlsplayed
when the curser is removed from the cell, thus indicating the type of graph to be displayed (see

table 4-1).

4.2 1 RESERVOIR PARAMETERS
The top three rows of the menu specify parameter of the three reservoirs which are listed in the
left column. Both ‘the beginning and maximum possible water surface elevations for each

reservoir may be entered in the first and second columns entitled "BegWSElev and

"MaxWSElev” (Beginning Water Surface Elevation and Maximum Water Surface Elevation,
respectlvely) These values correspond to the initial and maximum storage elevanons for the
base period and are translated to storage volumes within the program based on e]evauon capacity

tables. The default values for the maximum storage elevations reflect the most recent volume

surveys.

In the third column, the reservoirs draft "ProjDraft” (ProjectDraft) is selected. The default
values are estimates of current day (1992-1993) usage based on purveyor estimates. The fourth
column allows selection of lake draft only or lake draft plus tunnel. Lake draft only is specified
by entering a number *1" in the box and indicates that the entire project draft is supplied by the
reservoir. Entering a "2 indicates that the project draft includes water taken from the reservoir
and water generated in the delivery tunnel.

Columns 5 and 6 apply only to draft values in excess of the safe yieid. For the purposes of the
model, "Safe Yield" is defined as the amount of water that can be withdrawn from the reservoir
through the worst drought of the base period without suffering shortages. If the draft exceeds
the safe yield, a ramp function may be implemented (See Appendix B, B2). The ramp is a
controlled schedule of draft reductions readjusted on May 1 of each water year which allows for

a predicted minimum reservoir volume during the driest year of the base period drought or
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"critical drought".

The parameters defining the ramp function that may be set in the menu include "StrtShort” (the
volume at which shortages begin) and "May1Delv%" (the May 1 delivery factor). The May 1
delivery factor is the percent of full draft deliverable over a May through April "Cachuma water
year" if the May 1 storage is at a specified volume, arbitrarily selected but much smaller than

StrtShort (see Figure 4-2).

4.2.2 ADDITIONAL USE AND CLOUD SEEDING PARAMETERS

The forth row applies to water pipeline deliveries, consumptive use and cloud seeding. The first
column is agricultural type deliveries to Santa Ynez ID#1 from Cachuma Reservoir (whétever
the value, this number is implicitly included in the "ProjDraft" of row 3, column 3). Column
2 is Municipal and Industrial type deliveries to Lompoc City from Cachuma Reservoir via a

pipeline not currently existing. Therefore, the default value is zero.

Columns three and four of the forth row allow for selection of "M&ICnsUse” (the municipal
and industrial consumptive water use by ID#1, Solvang, Buel]fon, and private water companies)
as well "AgConsUse” (the agricultural consumptive use of water pumped from the riparian
alluvial basin). These values influence the amount of water needed to satisfy the Above Narrows

Account and, therefore, have an influence (although relatively small) on the yield of Cachuma

Reservoir (see Section 2).

Columns 5 and 6 refer to cloud seeding augmentation of rainfall which may be included in
mode] calculations at the desired level of efficiency. Entering a "0" in the cell labeled
*CSeedFlag" (Cloud Seeding Flag) will exclude seeding effects from model calculations and
entering a 1" will include them. Cloud seeding efficiency refers to the percent of the maximum

possible precipitation increase over unaugmented conditions. The model defaults to a reasonable

estimate of seventy five percent of possible benefits for cloud seeding. The desired efficiency
is entered as a decimal in the box entitled "SeedEfcny” (Seeding Efficiency).
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4.2.3 RIPARIAN BASIN PARAMETERS
The fifth row mostly concerns the Above and Below Narrows Accounts. However, the first

column of row five, "ShwDetYrs" (Show Detail Years), allows the user to choose the years of

the design period to be output in a detailed format. The number before the decimal point is the
year at which the detailed printout begins and the number afier the decimal pomt is the number
of years to be displayed. For example, if the user wishes to see a detailed monthly display for
only one year, the 1951 water year, the number entered for row 5, column 1, would be 1951.01.

The default values shown on Figure 4.1 include the entire 62 year base period (1918 through

1979). This feature is only apphcab]e if a one of the detailed printoufs is selected in row 6,

eolumn 1 of the menu (see Section 4.2.4).

The second column, entitled "BegRipStr” (Beginning Riparian Storage), allows specification of -
the beginning storage in the Riparian Basin. Similarly, the third column "BegnngANA"
(Beginning Above Narrows Account) and fifth column "BegnngBNA" (Beginning Below
Narrows Account) refer to the credits in the Above and Below Narrows Accounts at the
beginning of the base period. The default values listed (25 and 362 acre feet, respectively) are
selected so that the beginning of modelling period credits are the same as those at the end of the
base period. Thus the end of September, 1979 values for reservoir water levels and Riparian
Accounts taken from a model run should be close to the menu default values. " ANAStrtRI® and
"BNAStRI" (Above and Below Narrows Start Release), columns 4 and 6, specify the dewatered

storage threshold and credit balance at which releases from Cachuma Reservoir are made to

_ replenish the Above and Below Narrows Accounts, respectively.

4.2.4 OUTPUT PARAMETERS

The sixth row of the menu deals with the model display and output which occur while the model
is running and with the tabular and graphical display and output performed after the run is
finished. In addition, column 6 allows the user to cause all hydrologic data pointers to be set
back during a model run in 12 month increments up to 34 years. The effect is that a given

climatic sequence, such as the worst case drought, may be repeated in the base period.
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Under "RunDETAIL" (Run Detail), a detailed printout may be selected. The model defaults to

a summary table which includes information for the three reservoirs and the Above and Below -
Narrows Accounts. By in-putting a number, 1 through 7, the model will produce a detailed
printout of Juncal Reservoir, the Base Glbraltar Reservou’, the actyal Gibraltar Reservoir, |

Cachuma Reservoir, the Above Narrows Riparian Basm “the Below Narrows Alluwal Basin or
a summary table, respectively. (Note that tunnel infiltration is displayed in the monthly water

accounting for the surface reservoirs). -

"RunQUTPUT" (Run Output) and _"TabOUT_PUT" (Table Output) direct the model output and
selected tables to the screen or to the screen and an external printer (all output is directed to the

CRT). Entering a "1" causes output to the computer terminal only while entering a "2" causes

external printing. The third - and fifth columns contain the headings "TableTYPE" and

"GraphTYPE" (Table Type and Graph Type) There are eight tables and twelve graphs which -

illustrate different components of the hydrologic system. The default values for "TableTYPE"
and "GraphTYPE" are 9 and 13, respectively. These values suppress all tabular and graphical
displays. A brief description of the available tables and graphs is listed in Table 4-1, below.
A detailed description is included in Section 4.3, Model Output. -
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TABLE 4-1
AVAILABLE TABLES
NUMBER TABLE ' - FUNCTION
1 JuncShort Shortages at Juncal
o Reservoir.
2 BaseShort ~ Shortages at the Base
' Gibrailtar Reservoir.
3 ' GibShort - : Shortages at the actual
Gibraltar Reservoir
4 CachShort Shortages at Cachuma
Reservoir
5 CombinedS : Combined shortages from
' the three main reservoirs
6 Cacinflow Inflow to Cachuma Reservoir
7 _ Q Nafrows_ Flow at the Narrows
| 8 GWBasnTab Elements of ground water
' recharge for the City of
Santa Barbara only
9 . No Table No Table
37




AVAILABLE GRAPHIC DISPLAYS

NUMBER GRAPH FUNCTION
1 ' JunDelRank Jameson Reservoir
delivery rankings
2 . BasDelRuk Base Gibraltar delivery
o rankings '
3 GibDelRnk " Gibraltar Reservoir delivery rankings
4- CacDelRnk Cachuma Reservoir delivery
g ' - rankings
5 ComDelRnk Combined source delivery
_ rankings -
6 B Hydrogrph Juncal, Gibraltar, Cachuma
- " and Riparian strip storage
hydrographs. '
7 RankQJunc Jameson Reservoir inflow
rankings
8 RankQGibr Gibraltar Reservoir inflow
' rankings
9 RankQCach Cachuma Reservoir inflow
rankings '
10 RankQLomp Santa Ynez River flow near

Lompoc Rankings

11 GWB Plots Santa Barbara City elements of |
' ' supply and impact on groundwater supply
(Displays 2 graphs sequentially).

12 ' RankDeliv. Santa Barbara City supply
rankings
13 No Graph No Graph
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The last Column of row 6 allows the user to experiment with different sequences of years
following the end of the drought, year 1951. The defauit value is zero (i.e. no deviation from
the historic hydrologic sequence). A value of 1 causes all hydrologic data pointers to be set
back 12 months. This causes the véry' dry year 1951 to be repeated during the model run, thus
increasing the drought length by one year. A value of 34 will repeat the hydrologic sequence
starting with water year 1918 after water year 1951 is completed. If a non zero value is selected
for this parameter, the model must be run for it to take effect. Return to the menu after a model

run_'andlor model output display always resets this parameter to zero.

4.2.5 MENU NOTES

" Read the notes at the bottom of the menu. - Be sure to put “Caps lock” on. Upon first starting

the model, and/or after making any parameter changes that will change model results, the user
must press "R” to run the model and make the model output reflect the menu selections. After
having made a desired run the user may observe (on the CRT) and print out, if desired, the
various available tables and graphs by selecting them with the menu and then pressing "S" to
activate the selection. In all cases, a return to the menu from any run, table, or graph display

is achieved by pressing any key.

hs to an external printer, the user must load in and set up GRAFLASR.COM
prior to loading (into RAM) Microsoft QuickBASIC 4.0 or 4.5. With GRAFLASR in the
rﬁachine, the graphical images on the CRT will be printed on the external printer upon the user
pressing the "Print Screen” kéy. ‘This graph printout takes about 6 to 7 minutes to make a full
reproduction of the screen onto a LaserJet primqut.

4.3 MODEL OUTPUT

As noted above, the model will display eight types of tables and twelve types of graphs. In
addition, the model may be modified to provide various kinds of output for specific int;uiries.
What follows is é description of each type of table and graph which may be output by the

current version of the model.
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4.3.1 SUMMARY PRINTOUT
The model outputs either a summary or detailed printout. The summary printout (an example

is shown as Table 4-2) lists the model version, date, time, and the cloud seeding status at the

top. The upper part of the table lists the system parameters including initial TESErvoir

conditions, maximum reservoir conditions, and reservoir diversion information. For each

reservoir, the table provides the water surface elevation at the beginning of the base penod and
and volume. Similar information is provided for maximum TESErvoir
conditions. The diversions, specified in the menu, are listed under "Diversion Information”
where "Mode” refers to the water source; i.e. whether the draft includes "LakeDraft" (Lake
Draft), water taken from the lake only or "L+T Draft” (Lake plus Tunnel Draft), water taken

from the lake and delivery tunnel. Much of this mformatxon is specified in the menu by the user

the corresponding area

(See Section 4.2).

The storage at the beginning of the base penod and full capacity of the Above Narrows Basm

is listed under the "Above Narrows Riparian section” of the printout. Riparian diversions

consist of "Ag CU" (agricultural consumptive use) and "M&I CU" (municipal and industrial

consumptive use). These values are the total water extracted minus return flows. "Accnt”

(Account) denotes the volume in the Above Narrows Account at the beginning of the base period

and *Strel” (Start Release) is the Above Narrows dewatered storage above which releases from

Cachuma Reservoir (from the Above Narrows Account) may be initiated. Similar information

is provided for the Below Narrows Account (Strel refers to the BNA acqount volume rather than

the dewatered storage volume).

The bottom row of the Initial Condition Table applies' to ramp functions for each Teservoir.

*JunRedPt", "GibRedPt", and "CachRedPt" (Juncal, Gibraltar and Cachuma Redistribution

Points) are the volumes at which draft reductions are initiated. These are the same values -

entered in the menu under StnShort "% YrsDel@" (Percent of Years Delivery at) is the

percent of the full draft that would occur over the next Cachuma water year if the May 1 storage
is equal to the selected "LowPtAF" (Low Point in Acre Feet). "% YrsDel@" is entered in the
menu under "May1Delv%" (May 1 Delivery Percentage - See Appendix B, B2, Ramp Function).

40

A .J . _- ‘h'“ “u" ¥ ) - -I




!!!! !!!I !!!! s a | ! ; '

SANTA YNEZ RIVER MODEL SYRM0193 (01/93) 08:54:00, 03-16-1993

Existing Cachuma Reservoir
No cloudseeding

Reservoir

INITIAL RESV/BASN CONDITIONS
WSElev

Area

Volume

WSElev

MAXIMUM CONDITIONS
Area

Volume

Divert To

Mode

DIVERSION INFORMATION

SysDemand

Jameson R
BaseGibrl
Gibraltar
Cachuma R

2217.6
1395.4
1393.8

743.3

119
250
233
2808

170812

2224.90
1400.0
1400.0

750.0

4205
7324
7118

131
2982
255
3042

5003
8567
8621
190409

Montecito
PhantCity
5§ B City
SC, SYnez

LakeDraft
LakeDraft
LakeDraft

14T Draft

1,600
7,278
6,000
25,715

Begining
Cachuma-
- Lompoc

- Storage

Above Narrows Rip
‘FullVolume

77972

Ag CU

90000 | 9000

aria
Strel
10600

M&I CU
2500

n Lomﬁoc
[Accnt

25

Pipe
0

BelowNarrows
Strel|Acct
200 | 362

JunRedPt
2500 af

$YrsDel8

22.270%

500

LothAFhGibRedPt
af

50 af

$YrsDel@
0.000%

LothAF
0 af

CacRedPt
100000af

£YrsDel@
56.764%

LowPt AF
20000 af

1918-1979 AVERAGE VALUES (Vols[ac-ft], Areas[ac], Elevs|[ft])

L-‘

SUMMARY :

RESRV| PERIOD AVERAGE |Leak|Piped|Dwnsr|Tunl|Resrvr|Systm| —OVERALL AVERAGE
(bas) | runoff | precp | evapo -age|divrt|reles|infl spills|yield| WSEL ]area|storag
'James 4369 233 344 0] 1474 ol 512| 2785| 1985|2210.8| 107 3430
BaseG| 41806 486 908 0| 4864 344|1072| 36162} 5936{1391.4| 218 6395
Gibrl{ 41806 428 793 0| .5502 358|1072| 35582} 6573|1388.7| 216 5971
cachm} 66817| 3580|10923 438|22327| 5522|3013} 31188 25340| 729.8|2388|135903
GWB-Avgs | Unimpr | Runf | Bank Ripar|Agric River|Bank& | Undr |Narrow| PERIOD AVERAGE
CachLomp | runoff | depl [depl [divrs| C.U.|perc. Phrea|flow|outflw| ANA| Tds |Volum
Ripariah 69849| 874| 326| 2500| 9011{12405 931_1500 56569|2711|10706|79294
StrmSEEP! S Ynez = _4562 Buelltn = 5355 SRita E = 1879 SRita W = 609
BelowNar | Runoff@|calc’'d|calc'd|{Cnstrev|Cnstrc| BlwNr Calc'd|BlwNar|Redctn! BNA
| rowsPeri |Narrows |Percol} Qinc |NarrwsQ Percol |Reles |QFlorAv|Credit|In BNAlAcct
odAvergs B&569 5858 34022 90592 7540| 1569 50711 1682 112 }1316
PeriodEn| Jameson Lake|BaseGibraltar GibraltarLake| Lake Cachuma|Riparian Volm
dingVols 4,208 af 7,320 af 7,122 af 170,722 af 77,973 af
Min Vols 100 af 0 af 0 af 20,000 af 57,589 af

Min Date| Dec 1951 Nov 1931 Feb 1925 Dec 1951 Oct 1951
ShortMos |- 18.5 % 79.2 % 10.2 % 11.3 % .
Mxyrshrt 1,141 af 7,278 af 6,000 af 7,581 af
WorsisSht 81.2 % 100.0 % 100.0 % 35.1 % _
fable Y.L
) »
v’."“
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The lower table on the Summary Printout is output upon completion of a model run. For the

purposes of reference, it is broken into sections A through D (Flgure 4-2). This table prowdes'

averaged values, in acre feet, for the entire base period. For &ch reservoir, the storage volume.

resulting from runoff i into the reservoir "Runoff*, rain falling directly on the reservoir including
the contribution from cloud seeding “Precp (Precipitation), and evaporation from the reservoir
"Evapo” (Evaporation) are listed. In addition, "Leakage” values for each reservoir are listed.

Leakage refers to water that leaks from the flood gates of Cachuma Reservoir when the water

elevation is over 720 feet. Therefore, lmkage is zero for all of the other reservo;rs (see Table

4.2 Section A).

Also listed in Section A of the Iowef table, are "Piped Divrt" (Piped Diversions), "Dwnsr Reles”

(Downstream Releases), "Tunl Infl" (Tunnel Infiltration), "Resrvr Spills” (Reservoir Spills), and -

"Systm Yield® (System Yield) for the base period. Downstream releases are scheduled releases
made to the Above and Below Narrows and Gin Chow accounts (Section 2.4.1). Spills occur
in wet years when the reservoir inflow plus previous storage exceeds capacity. The system yield
is the average amount of water that was available from- each reservoir per year over the base
period. The last three columns of the surface reservoir section prov:de period averages for

"WSElev® (Water Surface Elevation), "Area” (reservoir surface area), and "Storage” (Reservoir

Storage Volume).

Sectlon B of the lower part of the Summary Table is labelled "GWB-Avgs CACHLOM"
{Groundwater Basin Averages - Cachuma to Lompoc). This provides information on the
Riparian Basin and Above Narrows Account. The first item, "Runoff”, is the total Cachuma
Reservoir releases to the Above Narrows Account plus the spills and Leakage from Bradbury
Dam plus Cachuma to Lompoc accretions. "R Dep” (Runoff Depletions) is the decrease in
surface flow to the Above Narrows Alluvial Groundwater Basin that results from groundwater

pumping along areas adjacent to the basin.

“B dep" (Bank Depletion) is water lost to the less permeable shale and other deposits

| surrounding the alluvial basin due to the same causes as bring about runoff depletions.
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~ Reservoir ("constructive

Municipal/industrial and agricultural consumptive use are listed under "M&ICU" and "Ag cu",
respectively. "Percl” (Percolation), the average amount of water that percolated into the

Riparian Basin, as well as the net water gain is listed under "Bank & P" (Bank and

Phreatophyte) ' The average water loss due to underflow “Uflw" and the outflow of water at the

Narrows "QNarrw" follow. The final three columns in the row provide period averages for the

Above Narrows Account "ANA®, the total dewatered storage "Tds" and the Riparian Strip

storage volume "Volum”". The next row lists the period average stream seepage for the four

riparian alluvial basin subareas in the Model.

Section C of the Summary Table applies to the Below Narrows area and the Below Narrows

Account. Because the credit to the account is calculated based on the difference between the

actual percolanon and the percolation that would have existed in the absence of Cachuma
» percolation), the model tracks both calculated and "constructive” data.

Therefore, the table lists runoff at the Narrows "QNarrows (Flow at Narrows), caiculated

percolation in the Lompoc Forebay " ActPerc” (Actual Percolation), and the difference between

thc actual flow at the Narrows and the »constructive” inflow *Qincrm® (Flow Increment). The

fourth, fifth and sixth columns list "Constructive” inflow "CnstrQ" and "constructive”

percolation "CnstP", and releases to the Below Narrows Account "BNRel” (Below Narrows
Releases). Also listed is the flow at Floradale Bridge "QFlorAv" (Flow at Floradale Avenue),
the credlt to the Below Narrows Account "BNCred” (Below Narrows Credit), reductions in
credit to the Below Narrows Account based on Cachuma Reservoir spills "BNRedu” (Below

Narrows Reduction), and the period average Below Narrows Account "BNA" (Below Narrows

Account”.

Section D of the Summary Table provides the volume of each reservoir and the Above Narrows
Riparian Basin at the end of the base period "PERIOD End Vols” (Period Ending Volumes).

In addition, base period minimum volumes "Min Vols” and the month and year they occurred

"Min Date” (Minimum Date) are listed. Notice that the minimum volume of the base period
may be different than the "Low point” used to determine the ramp. This is because the low

point is simply an arbitrary Jow storage point used to fix the slope of the ramp function. The
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actual minimum volume may occur in another month. Again, in the example provided, the

minimum volume of Cachuma Reservoir is 20,000 acre feet (a value selected by Cachuma

Project Member Units). The number of base period months in which the full draft could not

be maintained is given, as a percentage, in the column labelled "ShortMos” (Short Months).
The most severe shortage for any October through September water year of the base period is
listed in the 'colu:hn labelled "Max YrShort" (Maximum Year Shortage). "WorstShort%" (Worst
Year Shortage) is the maximum shortége from the desired draft for any' month of the base

period.

4.3.2 DETAILED PRINTOUT
* In addition to the summary printout, a detailed printout option is avallable for each surface

reservoir and for the Above and Below Narrows areas (Table 4-3, Detailed Prmtout). ‘The
printout lists runoff, precipitation, evaporation, leakage, piped diversions, downstream releases,
tunnel infiltration, reservoir spills, system yield, and the month’s ending water sﬁrface elevation,
area and storage for each month of each year for which detail is requested. All of the quantities
are totalled in the last row of each year's listing except for surface elevation, area, and storage
which are avemgéd; The table scrolls rapidly and may be stopped by depressing the "pause”
key. ' -

4.3.3 SHORTAGE TABLE |
Shortage tables are available for any of the surface reservoirs, the combined surface reservoirs

or the Base Gibraltar reservoir. The shortage tables list the base period years as rows and the
months as columns. For each month of each year the tables display the amount of wéter
unavailable to satisfy the draft Speciﬁed in the main menu. Negative numbers in the tables
indicate the amount by which the system yieid exceeds the desired draft. This may occur in the
case of Jameson and Gibraltar reservoirs during extremely wet years when there is significant

tunnel infiltration and a low water demand. Totals for each year’s shortage are listed in the far

right column and the average shortages for each month are listed in the bottom row. Table 4-4
is a Shortage Table printout for Gibraltar Reservoir under the conditions specified in Table 4-2.
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Existing Cachuma Reservoir
No cloudseeding

SANTA YNEZ RIVER MODEL SYRM0193 (01/93) 09:06:20, 03-16-1993

Reservoir

INITIAL RESV/BASN CONDITIONS
Volume

WSEleviArea

WSElev

Area

MAXTMUM CONDITIONS
Volume

Divert

DIVERSTON INFORMATION
Mode

To

SysDemand

Jameson R
BaseGibrl
Gibraltar
Cachuma R

119
250
233
2808

2217.6
1385.4
1393.8

743.3

170812

2224.0
1400.0
1400.0

750.0

4205
7324
7118

S0
85
86
1904

131
292
255
3042

Montec
PhantC

03
67
21
09

S B city
S5C, SYnez

ito
ity

LakeDraft
LakeDraft
LakeDraft
L4+T Draft

1,600
7,278
6,000

25,715

r—————

Begining
Cachuma-
- Lompoc

Above Narrows Rip

Storage
77972

IFullvolume

90000 9000

Ag CU|M&I CU

2500

arian
Strella
10600

ccnt
25

Pipe
o

|BelowNarrows
Strel |Acct
200 362

JunRedPt
2500 af

%Yrsbel@
22.270%

LowPtAF[IGibRedPt
500 af 50 af

%

Oct-Sep Water Year =1968-69

YrsDel@
0.000%

LowPtAF| CacRedpt
0 af|j100000af

(flagged for monthly detail)

%$YrsDel@ |LowPt AF
56.764%120000 af

RESRVIMONTH § YEARS VALS|Leak|Piped|Dwnsr|Tunl|Resrvr|Systm| MONTHS ENDING
| Cachmjrunoff | precp|evapo|-age divrtireles|infl|spills|yleld| WSEL |area|storag
|octes 0 280 788] 43| 1653] 1987] 232 o| 1885| 731.7|2443|140451

Nové&s 0| 136 545 42| 1087} 1094} 230 0| 1317| 730.6]2411]|137818

Decé68 0 256 377 431 1044 07 228 0| 1272 730.1}2396]136610

Jan69|183138| 3886| 370 L+ 945 0| 2591131911 1204| 750.0{3042]190409
Feb69[184108] 3032 468 0 848 0| 288|185824| 1136| 750.0|3042|190409

Mar69| 79052 324 815 0| 1331 0] 293| 77231| 1624| 750.0|3042|190409

Apré69{ 19889 608 1197 0] 1739 0| 302| 17562) 2041| 750.0|3042]|190409
Maye69 9181 3| 1394 0] 2333 0| 299 5457] 2632| 750.0|3042|190409

Junés 3891 0| 1340] 297]| 2668 0| 295 0 2963| 749.9|3037]|185995

Jules 1926 13| 1768] 246| 3303 0| 292 0} 3595| 748.7|2999]|186616

Aug69 444 o| 1819} 115| 3125| 500| 289 0| 3414) 747.0(2939|181502

Sepb69 126 34| 1187 42| 2347 386| 285 0| 2632{ 745.7}12893]1177701

Cachm|481756| 8572|12068| 828|22423| 396633292 417984 25715] 744.9]2863|175228

SUMMARY: 1918-1979 AVERAGE VALUES (Vols[ac-ft], Areas[ac], Elevs[ft])

RESRV| PERIOD AVERAGE |Leak|Piped|Dwnsr|Tunl|Resrvr|Systm| OVERALL AVERAGE

(bas) |runoff |precp|evapo|-ageldivrt reles|infl|spills|yield| WSEL |area|storag

James 4369 233 344 0] 1474 0| 512 2785] 1985(|2210.87 107 3430

BaseG| 41806 486 908 0] 4864 344|1072| 36162§ 5936;1391.4] 218 6395

Gibrl] 41806 428 793 0| 5502 358|1072| 35582| 6573[1388.7] 216 5971

cachmi 66817| 3580[10923| 438|22327| 5522§3013, 31188|25340| 729.8|2388|135903

GWB-Avgs | Unimpr | Runt | Bank |Ripar | Agric|River|Banks|Undr |Narrow| PERTOD AVERAGE

CachLomp | runoff |depl{depl [divrs| C.U.|perc.|Phrea|flow|outflw| ANA| Tds |Volum

Riparian 69849| 874| 326| 2500) 9011{12405| 931 1500. 56569[2711{10706]|79294
|StrmSEEP| S Ynez = 4562 | Buelltn = 5355 | SRita E = 1879 SRita W = 609

BelowNar |Runoff@|Calc'd|cale'd|Cnstrov|Cnstrc|BlwNr| Calc'd{BlwNar

rowsPeri |Narrows |Percol| Qinc |NarrwsQ|Percol|Reles|QFlorAv|Credit

odAvergs 56569 5858 34022 90592 7540; 1569

PeriodEn| Jameson Lake|BaseGibraltar|GibraltarLake| Lake Cachuma|Riparian Volm

dingvols 4,208 af 7,320 af 7,122 af 170,722 af 77,973 af

Min Vols 100 af ‘ 0 af : 0 af 20,000 af 57,589 af
Min Date Dec 1951 Nov 1931 Feb 1925 Dec 1951 Oct 1951

ShortMos 18.5 % 79.2 % 10.2 % 11.3 %

MxyrShrt 1,141 af 7,278 af 6,000 af 7,581 af

Worsisht 81.2 % 100.0 % 100.0 % 35.1 %
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4.3.4 CACHUMA INFLOW TABLE

The Cachuma Reservoir Inflow Table displays the inflow to Cachuma Reservoir for each month

of each year of the Base period. The format is exactly the same as that of the Shortage Table
with yearly totals in the right column and monthly averages in the bottom row (see Table 4-5).

The inflow values listed do not include rain on the lake.

4.3.5 NARROWS FLOW TABLE
The Narrows Flow Table shows the volume of water in acre feet, which passes through the

Santa Ynez River at the Narrows for each month of each year of the Base period. The format

is identical to that of the Cachuma Inflow Table.

4.3.6 GROUNDWATER BASIN TABLE

The version of the Groundwater Basin Table included herein is for the City of Santa Barbara.
In addition, Groundwater Basin Tables for Carpinteria, Montecito, and Goleta are a\}ailable.
This Table displays the factors influencing the basin and the net effect for each year of the base
period years. This is especially useful for studies of overdraft, recharge, and conjunctive use.
The left column lists the year and each subsequent column the volume of water in acre feet for

each factor. . The following factors are listed:

- RAINPC The amount of rainfall that percolates into the basin.

STRMSP The volume of water entering the basin from stream recharge. .
UNDRFL  Ground water that enters the basin from adjacent basins or the mountains via

underflow.

JINJECT Water that is injected into the basin for recharge purposes. The model will

include this parameter only for base period years in which Cachuma Reservoir is
spilling and at the rate of flow input in the program.
PUMPIN Return flows from water extracted from the basin. Irrigation is the primary

source.
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Lake Cachuma Inflow (acrefeet): Run of 09:14:27 03-16-1993 '

October thru September water years 1918 - 1979 (average values on last line)

yr|oCT| Nov | DEC JAN FEB MAR | APR | MAY | JUN| JUL| AUG|SEP|TOTALS ii

18| o 0 0 105| 73015|126433| 20361| 8745|3904 318| 105{212{233197

10! o] 439| 657 438} 1745| 1312 655| . 216 0 ) o| o| 5462

20/137] 136| 411 136| 1637| 6102| 4321| 862| 137| 136} 135|134 14284

21| © ) ol 113e| 1627| 2282 s16| 651| 486| 161] 160|157| 7475

22|108 o|18101| 14162| 55919} 24808| 10075| 4177| 715] 222} 112| 01128400

251  o| 157| 4959 1636| 2694 1130| 1045 638| 317| 315| 155/154) 13201

24| ol 223} 221 220 440] 1971 440| 219 ol o of of 3733

25| © ol 205 205 204 814| 2436| 407| 202 ) ol o] 4472

26f O o] 111 111| 3104] 1111| 52938| 4569| 463| 230 115f 0| 62751

57| of 2533| 1468| 1865| 80266| 17596| 6710] 1547| 433| 217/ 107} O 112743

28|15s| 154| 308 308| 6469| 3525 779| 310| 309| 153 ol o] 12471

29|188 ol 186 372| 1667| 2039| 1485| 555 0 0 ol o] 6492 .

30| © 0 0 0 o| 4656 543{ 180 0 0 o| o| 5378

31| o o} 323 321 320 318 314| 309 0 0 o| of 1905 .

321 ol 103| 7141] 2699| 82318 10749 2104| 856( 428| 212 o| o}106611

33| o 0 o| e5a1| 3451| 1066 44| 136| 135| O o| ol 11873

34| 0 0 o| 10951| 4293| 1586 137 0 0 0 o| o] 16967
“las| o 0 ol loiosa| 3237| s8256| 15435 2607| 347| 115 o| o] 40192

36| O 0 ) ol 20772] 4364| 3742]| 459| 114 0 o| o} 29451 i

371 ol 105! 3133 4605| 61980| 59037| 19587| 4887{1074) 328 110( 01154845 '

38| ol 108} 316 209| 58833(184471| 18262]| 6040}2383| 845| 105]105/271674

301 o] 149] 737 2174{ 4273 8493| 2053 601} 150 0 o| o] 18631

40| © 0 ol 1218] 3597} 3785| 1473| 461} 153| 152 151| O} 10990

a1| o ol a019| 25540 98878[189249[120163(21763|7170]3095(1234 15201471631

42|522| eso| s285| "s365| 2968| 4266| 8209 2899] 656} 130 1294 0| 31079

43| o 0 ol ess28| 28672| e6598| 12725| 3813]|1006| 322| 1071107182178
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IMPTIN Return flows of all imported water including State Water, Cachuma and all other

Reservoirs plus reclaimed waste water and ocean desal.

RECHARG The sum of all of the above sources of inflow.
LOSSES Water that leaves the basin area, particularly when the basin is full. A typical

source is outflow to the ocean during wet yws

PUMPAGE All extractions from the basin.

The last column lists the end of the year volume "EQY VOL" . The numbers listed are acre

feet below full (see Table 4-6).
4.3.7 DELIVERY RANKING GRAPHS

The Dchvery Rankmg Graphs show the percentage of base period years that the specified yield
cannot be mamtamed piotted against the percent below the specified draft level. Each vertical
bar reprcsents one year of the base period. Delivery Ranking Graphs are available for each
reservoir, the Base Gibraltar Reservoir and the combined sources. A delivery ranking graph for

Gibraltar Reservoir is exhibited in Figure 4-3.

4.3.8 STORAGE HYDROGRAPH

The model also allows output of Storage Hydrographs for the three reservoirs and the Riparian
Basin that depict storage levels for a specified set of conditions (Figure 4-4). The vertical axis
indicates acre feet of storage and the horizontal axis mdlcates base penod years. On the CRT,

the brown part of the line indicates periods in which a ramp function was in effect
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BASIN: SBCity GWB Time = 13:16:06. Date = 01-24-1993
'YEAR | RAINPC | STRMSP | UNDRFL INJECT | PUMPIN IMPTIN | RECHARG | LOSSES | PUMPAGE| EOY VOL

1918| 1174 890 22 57 993 3137 | 1004 1137 -1004
1919 0 393 19 82 968 1462 408 1638 -1588
1920 99 561 26 97 953 | .1736 102 1943 -1896
19211 148 456 31 101 949 1685 | © 2020 -2231
1922] 542 781 29 79 971 | 2402 302 1572 -1702
1923| - 354 498 26 85 965 1928 261 1704 -1739
1924 0 357 37 145 905 1444 2909 | -3204
1925 0 378 50 88 962 1478 1755 3481
1926 312 689 63 175 835 2074 3500 -4906
11927| o988 | 794 66 93 957 2898 1860 -3868
1928 63 498 63 119 931 1674 2375 -2569
1929} 147 428 81 165 885 | 1707 3308 -6170
1930] 105 | 399 | 87 44 | 1006 1640 872 -5401
1931| 194 294 95 175 836 1595 3500 | =-7306
1932| 890 815 114 175 856 | 2851 3500 | -7955
1933 o| 525 133 173 877 1708 3462 -9710
175 872 1783 3500 | -11426

1934 74 504 159
11935 819 | 687 173
1936 495 672 171

2875 -11573
2105 -11289
2167 -10218

144 906 2728
105 945 2389
108 942 3239

1937 1217 811 | 161
1938 1391 913 137 70 980 3491 ‘1393 -8119
1939 71 546 123 100 950 1790 2009 -8338
1940 157 483 128 109 941 1818 2187 -8707
1941} 3601 941 26 . 55 995 5688 1098 -4117
1942| 32 | 685 57 63 287 1824 1253 =3546
1943} 1163 . 743 41 67 283 2998 6 1344 =1952 .
1944 418 651 29 102 948 2148 7 2049 | -1926
1945 195 550" 32 + 110 |- 940 1827 2209 =2308
1946 0 317 38 94 956 1405 1873 =2776
1947 70 277 54. 152 898 1450 3036 -4361
1948 0 40 75 123 927 1165 2457 -5654
1949 0 202 101 175 846 | 1324 3500 -7829
1950 137 252 132 175 860 1556 3500 -9773
1951 0 132 | 164 175 776 1247 3500 | -12026
148 202 4015 2961 =-10972

11952} 1965 827 172

1983 35 617 164 -1803. =10908

2C 260 1867
2009 =11070

100 950 1847

1954 202 430 165
1955 321 496 158 46 1004 2024 923 =9969
1856 608 735 147 108 942 2540 2151 -9580
1957 103 512 148 118 932 1813 2363 -10130
1958 2081 209 135 98 952 4175 1955 ~7910
1959 0 420 121 96 954 ‘1591 1912 -8231
1960 ‘0 340 136 - 157 893 1526 3146 -9851
1961 0| 29 ie3 175 842 1470 3500 | -11881
3472 =12046

174 876 3307
.98 952 2108

72 978 1639
150 200 2326
109 941 2023

80 970 3394
106 944 1810

1962| 1377 701 179
1963 297 582 180
11964 0 412 | 177
1965 485 611 | 181
1966 137 649 187
1967| 1256 913 175

1966 ~11903
1441 =11706
3003 | =-12383
2176 ~12536
1607 -10748
2128 =11066

OIOOOOOOOOOQO.OOO_OOOQOOOOOOOOOOOOOOOAOOAOOOOOOOOOOOOOOQOOOOOOOOOOO

0000000000000 000000000OROO00C00000s00000000000000000000

- S5, We; M) W) M) ES; NS, N S, SN, GE; BN, ) B SN SN, WS, S

1968 73 523 164
1969 1884 909 145 59 991 3988 1177 ~8255
1970 0 605 122 76 974 1777 1527 ~8005
1971 110 529 120 88 962 1809 1770 -7966
1972 0 399 126 121 929 1575 2420 -8811
1973| 1071 850 122 88 962 3094 1756 -7473
1974 347 662 109 86 964 2167 1718 =-7024
1975| 523 724 | 101 88 962 2398 1761 -6386
1976 30 414 106 144 906 1599 2888 -7675
1977 0 405 130 175 832 1543 3500 ~9633
‘11978 3272 922 117 88 962 5361 1751 ~6022
1979 843 693 80 67 983 2666 1332 -4688
Avgs 514 568 110 0 112 933 2238 36 2246 =-7379
Averages for: Ocean Desal = 531; Swp Imports = 2591

Tl e & (Bo)




T A YT W W U B W A S B
ﬁ " \ .

GIBRALTAR nns rot Draft =

T BT T

28 38/ R [
¥ Time ‘ﬁnnual _Delwerg vls Equal or Less tham ¥ ﬁxzs fimount




ROGRRPHS - Run ni‘ 11—11—1992 Eoiee.
5ﬂ83 ac ft.. Draft level = 1600 : ac ft

s

s ] nrar;;q level = . 6608 ac ft. f.;=

I

- ' y ! 4 . Draft Ieuel 25? 5 ac ft [
1 . - £1) ‘ L

T}:"."

I rage (58 o 98 KAF):  H&l CU = 2588:

N Hﬂff‘!ﬂf?tf?"“ali!"‘ v {ilﬁfgﬁﬂl!!v'
s 3535 4B 45 58 S5 68
* T'Graphs fron Oct, “1917 thru Sep, 19?9 Cumrtical lines set @ Jan 1

| _F\ qv e U(""'ut

G DRy Buiy Py GaEy PRl D) ANy OEE; BN BN, GEm, AR, N, A,

- i

B2




_>m! m o g m m 5:— _ -

4.3.9 INFLOW RANKING GRAPHS

Inflow Rankmg Graphs are available for each of the reservoirs. They show the percentage of

‘base years on the horizontal axis and the reservoir inflow on the vertical axis. The graph is

plotted is on a semi-log scale in thousands of acre feet. Each vertical bar represents one year

of the base period (see Figure 4-5).

4.4 PROGRAM APPLICATIONS

The Santa Ynez River Hydrology Model has a variety of applications. Some of these simply

require manipulation of the data input in the menu while others require modification within the

some of the most common applications are conj unctive use and long term

program. Examples of
Similarly, the effects of human

water management, reservoir draft and cloud seeding studies.
inhabitance along the Above Narrows Alluvial Groundwater Basm extension of the *critical

drought penod and reservoir enlargement or loss of capac1ty due to siltation may be

investigated. ‘Previously developed versmns of the model currently exist for some of the above

apphcatlons

The study of draft reducticih is very useful for long term supply planning (see Appendix B,
Section B2). Suppose a desired yearly draft has been identified for Cachuma Reservoir. It is
possible to investigate the effects on the reservoir yield for different "start shortage” volumes.

The chosen draft and "start shortage” volume are entered in the menu. The model is run,

* repeatedly, each time adjusting the "May1Delv%" upward or downward until the desired base

period "Minimum Volume” for the reservoir is reached.

Selection of a steep ramp allows for a high yield for a long period of time, but the yield
diminishes quickly once ramping begins. The effect is to increase the percentage of time that
the selected yield can be maintained, but at the cost of more severe shoriages. This may be

desirable provided alternative supplies are available for short periods of time. Incidental effects
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include reduced overall losses due to evaporation and increased storage capacity for periods of

high precipitation.

A more conservative approach may utilize a gradual ramp, thereby allowing more time for
imposition of temporary conservation programs and emergency water supply planning. The

summary printout then provides the worst case reduction, average annual yield, percentage of
short years, and worst year percent of safe yield. Figure 4-6 i isa graph for Cachuma Reservoir

depicting many such runs at different *start shortage” and draft values with a 20,000 acre foot

minimum pool.

The re!auonshlp between safe yleld and minimum pool may be investigated by changing the

reservoir draft valve in the program ment. In order to determine the effect of a smaller

minimum pool on the safe yield, (10,000 acre feet, for example), zero is entered for Cachuma
"StrtShort and one hundred percent entered for the "May1Delv%" This spec1fies a safe yleld-
operanon The model is run, adjusting the draft until the Summary Printout indicates a

minimum volume of 10,000 acre feet. The safe yield, for this scenario, turns out to be 26,049

acre feet per year (with 75 percent effective cloud seeding).

The effects of increased human inhabitance near the Riparian Strip may be investigated simply

by increasing the M&I and agricultural consumptive use. In order to investigate the effect of

an enlarged reservoir, the maximum water surface elevation is raised within the menu. This

causes. an increase in the reservoir volume.

Siniilariy, the effect of removing all three of the surface reservoirs and all of the Above Narrows
alluvial and upland pumpers may be studied by entering data in the menu as shown in figure 4-7.
In this case, all 3 surface reservoirs have been essentially removed from the system (by setting
the maximum Wwater surface elevation for each reservoir at one foot above the lake bottom). The
project draft level has been set to 1 AFY (zero would cause an error condition when displaying
certain graphs). The draft is placed upon the ‘Jake and tunnel and will be more than met by
tunne) infiltration. The agricultural type deliverics to ID#1 are zero as is all riparian alluvial
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basin pumpage between Cachuma Reservoir and Lompoc. The Above and Below Narrows
Accounts are set to be inoperative. The riparian pumpage having been made zero causes the

upland depletions (depletions of inflow to the riparian subareas) to be zero also.

The purpose of the menu displayed in Figure 4-7 is to give a model run which will show model
estimated flows (tabular and graphical) at points along the Santa Ynez river which portray
completely unimpaired conditions. This use of the model may be for academic purposes only,
but it has been illustrated as an extreme case of menu parameter rﬁanipulation worth shdwin_g
| as it illustrates both the flexibility of thé “Menu" subprogram and the proper way to achieve this
particular unimpaired condition. o | o

4.5 ERROR RECOVERY

- If at any nme while running or using the model, the computer comes to a halt with module code
' .and an error message dlsplayed on the CRT, the user should perform the following steps
| 1. Press Shift + F5 (to restart the model)
2. Re-enter desired menu parameters noting that the error was almost certainly caused
an improper meny | S |
3. Make the new run (by pressing R).

If at any time while running or using the model the user wishes to start over, then the following

steps should be executed:
1) Press Ctrl + Break (module code will appear on CRT).

2) Press Ctrl + Home (a cosmetic but desirable adjustment which sets the
cursor to the beginning of the module).
3) Press Shift F5 (to restart the model).

4) Do not press any other keys when module code is displayed on the CRT! |
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SECTION $§
MODEL STRUCTURE AND MODULAR FUNCTIONS

This section provides a description of the structure and function of the modules which comprise
the Santa Ynez River Model. A more detailed discussion of user input, Model output and
special functions may be found in Section 4 and Appendix B.  The discussion that follows will

be based upon and follow the order of the model diagram presented in Figure 5-1.

The Santa Ynez River Model program has been constructed in modular form. There is a main
contro]l module (Main Module) and six principle satellite procedures, with nine additional
auxiliary procedures required to provide the various model outputs. The subprogram field

‘comprises satellite and auxiliary procedures which are arranged in three tiers. The overall

model diagram is shown in Figure 5-1.

In the SubProgram field, Tier 1 procedures are the six principle procedures noted above. Tiers
2 and 3 show the remaining procedures. The arrows show the relationship between the

'subprograms (procedures). The control program (Tier 0) calls subprogréms in Tier 1. When

cach Tier 1 subprogram has completed its task, it returns to the control program. Each

subprogram in each tier operates in a similar manner. Figure 5-1 shows the interaction between

the various satellite and auxiliary procedures using "double headed” arrows to reflect this "call

up” and return feature.

The Santa Ynez River Model is written in both Microsoft QuickBASIC 4.0 and 4.5. Both
versions perform identical analyses in the manner diagrammed in Figure 5.1. The QuickBASIC

4.0 version is entitled "SYRM0193.BAS". The 4.5 version is entitled "SYRMQB45.BAS, Both
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' principal subprograms are call

versions .(along with all required data files) are available to authorized users of the Santa Ynez

River Model. The model date is January 24th, 1993. The model program listing is displayed

in Appendix A, on a module by module basis in the Tier and vertical order of Figure 5.1.

Figure 5-2 shows more detail of Tiers 0 and 1 compared to Figure 5-1, and displays the

relationships of the key subprogi-ams and procedural logic of the Santa Ynez River Model

program. The control program designates the order and the conditions under which the six

ed. This conditional calling order in the Program Code for "Mam

Module” is listed on Page 2 of the program listing in Appendix A. A discussion of the seven

modules displayed on Figure 5-2is contained in Sections 5.1 and 5.2. Section 5.3 provides a

discussion of the 9 modules in Tiers 2 and 3.

5.1 TIER 0: CONTROL PROGRAM

As sh_owﬁ on Figure 5-2, "Main Module” has four main functions. It 1) specifies all
subprograms to be used; 2) dimensions and declares all numeric and string variables to be shared
vsed by any two or more procedures. (The word "dimensions" means to specify the size and
number of numeric and other variables required for data storage by the Model. "Declares”

means to identify numeric and other variables ihat are to be used by two or more subprogrmns;)

; 3) lists all data lines to be read into single or array variables (numeric and string) which have

been dimensioned as shared variabl_es (noted above); and 4) sets out the order and logic of the

model procedures as depicted in Figure 5-2.
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- seeding functions, and reserv

5.2 TIER 1 SUBPROGRAMS

Tier 1 subprograms include four basic modelling functions and two functions which control and

arrange model output. They are discussed individually in the following sections.

52.1 "ReadData" SUBPROGRAM

" The "ReadData” procedure fills many of the shared variable locations dimensioned in "Main

Module with numeric and string data read off the computcr hard disc drive and off of the data
lines in "Main Module". From the hard drive, data spemfymg values for runoff, rainfall,

evaporation, tunnel infiltration, evapotranspiration correction, cloud seeding increment, cloud
oir elevation-volume data are read into the appropriate model
arrays. This numeric data comprises 15,836 values as shown in the INPUT instructions on Page
3 and 4 of the _Modcl Code listing ("ReadData" Subprogram) and is described in detail in
Appendix "F* (Hydrologic Data Base). After data from the hard drive is read, the data lines -
listed in "Main Module" are read (see Page 1 and 2 of Model Code listing). The data from the
"Main Module” fills small arrays and single variables (numeric and string) reqmred by

"Runmodel” and by some of the tabular and graphical output sub programs, and also mc]udes

default values used in "Menu" (all of these values are dimensioned as "SHARED" in "Main

Module”)
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5.2.2 "Menu" SUBPROGRAM

The "Menu" subprogram (see pp. 7-12 of Model Code Listing) specifies reservoir, riparian

alluvial basin, cloud seeding, and drought length parameters. As discussed in Section 4.2, the
user may select "Menu" values resulting in many different outputs for a particular model run
or which may allow comparison of effects of changes on different runs. For a detailed

discussion of the menu and menu operations, please see Section 4 (Subsection 4.2).

5.2.3 "Initialize® SUBPROGRAM

The subprogram "Initialize” transiates the menu selections into the starﬁng_ levels, use levels,

operation modes and output selections requifed by the "Runmodel” procedure to produce 2
esired model run (See pages 13-15 of Model Code listing). "Initialize" also sets certain other
model parameters not suitable for manipi_ﬁétion through the menu subproéram. "Initialize” also
serves as a translator which equates or converts the 36 numeric value arrajv MenuVal (6,6) set

" in the "Menu" subprogram into the named single and array numeric variables and string values

required by "Runmodel” and several Tier 2 subprograms (see Figure 5-1).

5.2.4 "Runmodel” SUBPROGRAM

The subprogram "Runmodel” is the principal element of the Santa Ynez River model version
SYRMOIQS; all numerical simulation of the Santa Ynez River System occurs in this procedure.
The "running” of the model occurs when this procedure is called (activated) by "MainModule."”
- Its function is to utilize p‘arameters, specified by Menu selections to simulate changes in sux;faoe

Reservoirs, Riparian Groundwater Basins, and Lompoc Basin Santa Ynez River percolation and

to save values for output in the form of tables and graphs.
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The "Runmodel” subprogram code is listed on pages 16 through 36 of the model listing in

Appendix A. Upon entry into this subprogram, string and numeric arrays which wili not be
shared with other procedures are dimensioned and some single variable and fixed parameters are
set. Next, surface reservoir and riparian alluvial basin size, initial storage, diversion information
and cloud seeding status are displayed. Values set in the “Menu" and translated in tﬁe
"Initialize" subprograms are displayed in this output. Total modelling period accumulators are

initialized to zero, and other special function parameters are set at this point. Next the model

_enters the annual and monthly time loops (program listing pages 19 through 32). At the

beginning of the calculations for each annual loop, water year (October through September)
numeric accumulators are set {0 zero or to the appropriate beginning of year value. Then the
calculations for the first month (monthly loop) of the water year are performed. At the

conclusion' of calculations and accumulation of results for each month, the next months analysis

is performed in the same way, through to the end of the water year (September).

In each of the.monthly calculation loops the month’s reservoir diversions are set for each of the
three surfa.oe reservoirs and the month’s groundwater pumpage is set for the below Cachuma
ripaﬁan alluvial basins. Then calculation of all hydrologic factors is performed for the month
starting with the upper watershed (Juncal Dam) and working down river to Lompoc. Six basic
elements of the system are modelled:

i. Juncal (Jameson Lake plus Doulton tunnel)

2. Base Gibraltar (a "phantom” Gibraltar reservoir representing "Base” operations

at Gibraltar consistent with the "Upper Santa Ynez River Operations Agreement”.
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3. Gibraltar ("Actual” Gibraltar Reservoir and Mission Tunnel; compared with the
"ﬁaSe" Gibraltar operations for purposes of do-wnstrw.m water rights).
4, Cachuma (Lake Cachuma and Tecolote Tunnél).
5. Above Narrows Riparian Alluvial Basins

6. Below Narrows Santa Ynez River percolation.

The six elements listed are calculated in the order listed for each month. (Detailed output tables

showing monthly values for any one of these six elements may be printed, if selected in the

*Menu" subprogram.)

Annual nuxﬁeric accumulators add up the monthly values for each of ﬂle six elements during ﬂne
monthly time loop. After all monthly values for the year are totalled, the bottom of the annual
loop is entered. Here,.mode_lling period‘numex.-ic accumulators tally the annual values required
to calculate modelling period ending and a\}erage' values output in summary form at the end of
a model run. After calculations for each of the months in the modelling period are completed
(62 cyclgs through the annual loop; 744 cycles through the monthly loop), the final summary
printout for t_he model run is output. The final summary printout in_clude;«; penod average and

period ending level values which are caiculated and displayed for each of the six elements listed

above.
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It should be noted that as element 5 listed above (the Riparian alluvial Basins) is actually divided
into 4 distinct reservoirs (groundwater basins) in the modei, the number of model elements
calculated out with each pass through the monthly loop is 9. Therefore each "run” of the model
entails 6696 (62 years x 12 months x 9 days) seqpential accounting procedures to be made.
While the final summary printout is displayed on the CRT the computer remains idling in
*Runmodel” until the user presses a key (such as the space bar, etc,) which then causes the

exiting of the subprogram and return via the control program (”MamModule") to the "Menu

procedure.

5.2.5 "TableOut“ SUBPROGRAM
'I'he *TableOut" procedure is calied by the control program after "Runmodel” has been exited

or after "Initialize” has been exited with Rtype$ = S. Rtype$ is a variable which causes the
program to ﬁake a new Model run when equal to R (i.e. ‘the leﬁer "R" is depressed on the
keyboard). If RType$ is equal to "S", no new run is activated (see Model flow logic on Figure

5-2). Rtype$ is set in "Menu" upon exit back to the control program *MainModule". If the

"Runmodel” procedure has been executed then Rtype$ will equal R. See logic diagram in

Figure 5-2.
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"TableOut” outputs to the CRT tables listed (Section 4, Table 4-1). This list is summarized
here. | |

1. Delivery shortages from Juncal (Doulton)

2. Delivery shortages from "Base” Gibraltar

3. Delivery shortages from "Actual” Gibraltar (Mission)

4. Delivery shortages from Cachuma (Teodlote)

5. Combined Jun + Gib + Cach) delivery shortages

6. Cachuma monthly & water year runoff, 1918 - 1979.

7. Lompoc Narrows monthly & water year runoff, 1918 - 1979

8. Santa Barbara Groundwatcr Bamn Budget Table.

9. No Table

Tables 1,3, and 4 show assoc;ated mountain tunnel names in parentheses. This is to mdlme that

the shortage may be based upon a draft placed upon the lake alone, or p]aced upon the lake plus

the mounta.m tunnel (i.e. "south port.al“ drafts) as determined by the menu selectwns made in

rows 1 through 3, Column 4 of the menu. In the above list, Table Sis snmply Tables 1,3, and
4 added together. The subprogram code of "TableOut" is used to print out Tables 1 through 7.

If Table 8 is the menu selection, "TableOut™ calls the subprogram *GwbTable" which performs

the actual calculation and output of the table. ' If the TabOUTPUT (Row 6, Column 4) menu

.selection is set to "EXTRNAL" (Cell value = 2) then the table data is sent to both the external
printer as well as the CRT. Otherwise the table data is sent only to the CRT. If the TableTYPE

selection number is 9 then no table is output, and an exit is made from *TableOut" back to

"MainModule*. See Model Code listing pp. 37 and 38.
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5.2.6 "GraphOut" SUBPROGRAM

The "GraphOut” procedure is called by thé control program after each exit from the "TableOut”
subprOgram; "GraphOut" simply acts as a multiposition switch, the first twelve of which allow
selection of individual graphic printouts while the 13th position causes an exit of the procedure
and return to "MainModule". Each 'switch position is selected in the model menu Row 6 -

Column 5. For switch positions 1 through 12, "GraphOut" calls one of 5 tier 2 Subprograms

(see Figure 5-1) which then produce the selected graph on the CRT for display. Inclusion of the

"GRAFLASR" software into the -computer before loading Microsnft.QucikBASIC will allow the
user to print out the displayed graph onto the external printer when the "Print Screen” key is
pressed. When the user is finished with observing the graph on the CRT, return to the control

program (and thence to the model menu) is achieved by pressing any key (such as the space bar,

etc.)

5.3 Tier 2 SUBPROGRAMS 7
Only two of the Tier 2 subprograms (AreaVolSet and SetPrinter) are required by the model to

make and printout runs and to display and .print o;:t 7 of the 8 possible table selections of the
Model menu. The remaining 6 Tier 2 procedures are required- for the output of the special
groundWatér basin Table #8, and the 12 menu selectable graphs displayihg reservoir shdrtages
(5 selections), reservoir and alluvial basin hydrographs (1 scleétion), Santa Ynez River ﬂow.-
ranking graphs (4 selections), and finally, special groundwater basin display graphs (2 selections,

the first of which actually displays 2 graphs).
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5.3.1 "AreaVoiSet® SUBPROGRAM

"Ar&VblSet” (Model Code listing, Page 40) is a Table "look up” procedure which is called

using reservoir designator 1 for Juncal, 2 for Gibraltar, and 3 for Cachuma and a reservoir |

elevation as the input parameters. The subprogram is exited having set the reservoir volume and

reservoir surface area corresponding to the input elevation. Also the selected reservoir

elevation-capacity table pointer is set upon subprogram exit. "AreaVolSet" is used by the

"Initialize” and "Runmodel” subprograms. It is used by the "Initialize” subprogram to éstablish’

maximum and initial lake areas and volumes using the elevation selections set in the model

menu.

Note that for all three reservoirs the elevation capacity tables give a lake volume for every
vertical foot of reservoir depth from the bottom of the reservoir to an elevation somewhat abo{re

the maximum possible reservoir enlargement. This allows reservoir enlargemenf to be

evaluated.

5.3.2 "SetPnnter" SUBPROGRAM
This subprogram is cafled by "Runmodel” and by "TableQut" if the user has selected external

printer output for either or both of the menu positions in Row 6, Columns 2 & 4 (Column 2is

for Run output; column 4 is for selected tabular output). "SetPnnter (Model Code listing page

41) is presently set for a-laserjet pnnter Appropriate adjustment of the escape sequences used

in this subprogram can allow another type of prmter to be used.
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5.3.3 "GwbTable" SUBPROGRAM

This is a special Model output module developed to illustrate the usefulness of the model in
conductmg conjunctive use studies. The Santa Barbara City groundwater basin (and service area
was selected because of the multitude of water supply sources. This subprogram (see Model
Code hstmg page 41) is based on a 62 water year groundwater basin budget modellmg of storage
units I and III and the Foothill Basm in the Santa Barbara City service area. All known
elements of Basin inflow and outflow are utilized. Ramfall stream seepage, and other
groundwater basin parameters as well as overall service area production and surface water and

other source parameters are established in the Control Module and "ReadData” subprograms.

Monthly groundwater basin pumpage is calculated as a residual of monthly service area
production (or demand) less monthly water supplies from all sources (ether than groundwater
and oceun desal). The pumpage amounts are determined in "Runmodel® during model
calculations.' The "GwbTable" procedure uses data produced from the "CalcDeliveries” (Tier
3) subprogram which, in turn, calculates the water year totais for all sources of water produced

in the Santa Barbara City service area. Table 4-6 shows an example *GwbTable" printout based

upon a model run with the default menu settings.
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5.34 "RankShortage SUBPROGRAM

The RankShortage subprogram (Model Code listing page 43 & 44) is used to display the
frequency of surface reservoir delivery shortages which may occur durmg a parhcular model
run. This subprogram is called by "GraphOut if the menu selection of Row 6, Column 5
(GraphTYPE) has a value of 1. through 5. "RankShortage" creates any of 5 different surfacé

reservoir bar charts showing ranked annual delivery volume (only one is available per menu

selection) after any selected model run. The subprogram contains a five posmon switch with

one common graph;cal dxsplay section and sort routine to produce the desxred graphs. Sectlon

4.3.7 describes the "RankShortage™ graphs and Figure 4-3 is an example graph (menu selectlon

#3 of 5 graphs).

' 5.3.5 *RankFlow" SUBPROGRAM
Like the "RankShortage” subprogram, RankFlow (Model Code listing pp. 45 & 46) produces

graphical disp}ays of ranked annual flow values depending upon the menu selection GraphTYPE
(Row 6, Column 5 in the menu). The values displayed by "RankFlow" are flow volume totals
of the Santa Ynez River at selected pomts The presently selected points are four: inflow to
each of the 3 modelled reservoirs (Juncal, Gibraltar and Cachuma), and flow of the Santa Ynez
River at the Lompoc Narrows. These flow graphs are selected by entering the numbers 7
| through 10 for GraphTYPE in the menu. ‘Figure 4-5 is an example of this graphical output
(GraphTYPE menu value = 9; default menu used). Note that the annual values are displayed

on a logarithmic scale (Y-axis) plotted against percent of time (X-axis).




5.3.6 "HydroGraph” SUBPROGRAM

The "HydroGraph" subprogram (see Model Code listing pp- 47 & 48) produces hydfographs

based on model calculated values representing end of month storage for the entire modelling

period for each of the three surface reservoirs (Juncal, Gibraltar, and Cachuma) and for the
riparian alluvial besins fmm Cachuma te the Lompoc Narrows. Any particular model run will
result in a unique set of hydrographs. As with the subprograms described above (Sections 5.3.4 |
and 5.3.5) "HydroGraph" is called by the Tier 1 subprogram "GraphOut™ (see Figure 5-1). The
menu selection (GraphTYPﬁ) is ﬂnum.ber 6 to produce the hydrograph display. Section 4.3.8

describes the hydrograph output and Figure 4-4 displays results from the Model run with default

menu.

5.3.7 "GwbPlots" SUBPROGRAM

This subprogram (Model Code Listing , pp. 49 through 52) produces two special conjunctive
use graphs depicting total water production and shortages, and groundwater basin recharge and.'
storage resﬁonse for the Santa Barbara City service area. Calculation of the Data is discussed

in Section 5.3.3. These displays illustrate a model application for evaluation of multiple source

conjunctive use by the City of Santa Barbara.

The first graph displays all sources of annual water production to the City of Santa Barbara
(Cachuma water, Gibraltar water, Juncal allotment, reclaimed waste water, State water, ocean
desal water and groundwater basin pumpage). Shortages, if any, appear at the top of the graph

as downward protruding bars. If injection of Cachuma spill water into the ground water basin
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is activated (Dy setting the InjectRate! parameter in Line 224 of the "ReadData" procedure to

a non zero value) the injected amounts will appear at the bottom of the bar graph overlapping -

the Cachuma deliveries (see Figure 5-3).

The seoond available graph displays groundwater basin recharge and storage conditions of the

model base period. The uppermost portion of the graph shows an annual bar chart of all

elements of basin recharge (from top-down these are stream seepage, all forms of return flows

~ plus net underflow, areal percolauon of ramfa]l and mJected water). The bottom portion of the

graph
second graph displays the values tabulated in the menu TableTYPE selection 8 see section 5.3.3,

"GwbTable" (Figure 5-4).

53.8 "Rank Productions” SUBPROGRAM

This subprogram simply ranks the Santa Barbara City total annual production (minus all ground

water pumpage) displayed in the first graph of the "waPlots"' subprogram.  The
»RankProduction” procedure (model code listing pp. 53 through 55) is activated by setting the

menu GraphTYPE selection to number 12.

5.4 Tier 3: "CalcDeliveries® SUBPROGRAM
The "CalcDeliveries* (tier 3) 'proc_:edure is used by the “GwbTable”, "GwbPlots”, and

»RankProduction” subprograms to calculate the total annual deliveries (production) of various
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sources of water available to Santa Barbara City. The "CalcDeliveries” subprogram also

calculates the annual elements of recharge to and discharge from the Santa Barbara City servicé

“area ground water basins. This latter function of the subprogram is based on ground water basin

budget models developed for the Santa Barbara area basins and for other areas by the Santa

Barbara County Water Agency during the 1980's.

The parameters used to establish the various sources of water to Santa Barbara City, the annual
production l'ei_rel to be met by the City, and the characteristics of the service area groundwatef
basins, are set in the “RmdData" subprogram. The sources of water are defined in terms of
annual delivery volumes or fractions of monthly reservoir deliveries in the "ReadData”
subpr__ogmm. Maximum and minimum annual ground water pumpage rates and maximum daily
seawater desal prodﬁct_ién rates are also deﬁned in the "ReadData" procedure. If any of these
vaiueé are changed by the model user, the user must restart the model (Shift 4+ F5) as noted in

Section 4 and in the CONTROL PROGRAM box on Figure 5-2.

The "CalcDeliveries" subprogram talleys ui) the anﬁual sour:ces of water available to Santa
Barbara City using monthly water source data calculated in the monthly time loop of the
"Runmodel” subprogram. The parameters set in "ReadData” are used in "Runmodel” to
calculate the monthly water source values. In the monthly loop of "Runmodel”, if the monthly
production level cannot be met by surface and other water sources (wastewater, State Water,
groun.dwatcr, etc.), then seawater desal is activated to make up the deficit. However, the desal

volume is limited to the maximum daily desal rate times the number of days of the particular
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calculation month. Seawater desal is activated in any given month only after groundwater

pumpage at the maximum rate set in "ReadData™ plus all other water sources available that

month falls short of meetmg that month’s total production (demand) ﬁgure for Santa Barba:a

City. If, in the "Runmodel" monthly loop, desal plus groundwater plus all other sources falls

short of meeting that month’s total water production, then a monthly shortage is calculated.

All of the above monthly tabulations are saved duﬁng a model run, and are used by

*CalcDeliveries” to tulley up the annual totals for each water source. These annual values are
. .

used with the ground water basin parameters set in "ReadData” to calculate end of year ground
- water basin storage. The annual values calculated by the "CalcDeliveries” subprogram are
needed by the Tier 2 subprograms "waTable , *GwbPlots”, and "RankProduction” (see

Sections 5.3.3, 5.3.7, and 5.3.8) to produce those procedum various outputs
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ITHIS ]S MAIN PROGRAM MODULE FOR SYRM(I1¥3.BAS ...-u-.
DEFINT A-2

DECLARE SUS ReadData ()}
DECLARE SU8 Merw ()

DECLARE SUB AreaVolSet ()
DECLARE SU8 Initialize ()
DECLARE SU8 Rurmodel ()
DECLARE SUB SetPrinter ()
DECLARE 5U8 TableOut ()
DECLARE SUB GraphOut ()
DECLARE SUB RankShortage ()
DECLARE SuB RankFlow )
DECLARE SUB HydroGraph ()
DECLARE SU8 GwbPlots ()
DECLARE SUS GuwbTable ()
DECLARE SUB calebeliveries ()
DECLARE SUB RankProduction ()

"M aewen==w=-==-Dimension Arrays - - - - - " """

OPTION BASE 1

SYRM G . BAS

"Mam Medule”

\/_i q47%

DIM SHARED Accret¥(h, 764), Rairk(3, 744), Evapk(3, 744), TumnelX(3, 744)
DIA SHARED SalsiX(744), CSINCX(S, 764), CachETH(748), JurPerl(2, 62)
DIK SHARED GibPari(2, 62), CecPari(Z, 62), Salperi(2, 62, LoaPari{2, 62)

DIN SHARED ResvCapi(3, 2603, PcntX(s, 12,

Leakage! (61), GinChowkelFiagZ(12}

DIM SHARED DunStrRelFlagk{12}, AgCistiC12), Mcbaysk{12), Fanfacl (3, 12)

DIN SHARED DatunX(3), Scalel(4), Yeiercdl,

EavgX(12), Rankerl(9, 62), PhanCapl (76)

DIN SHARED WighNarPR(36), LowRarPX(34), mage$(27), Shortiame$(4), Kame$(3)

DIN SHARED UsersS(3), Months, MerVall(6, 6),

DIM SHARED Drafti(5), StartElevi(3), Maxvoli(s},

DI SHARED SernTypeX, InitvrX,
DIN SHARED JunStartShortageX, JurMinDelvi,

ResS(6), Modes(3), Pointerk(3)

DIM SNARED VolGrphl{&, 744), Tabvaluel (7, 744), EncMovoli(4), Totatbrafti(4)
MaxElevi(3), Narrowso!(3&)

NunvesrsX, Resvk, Elev?l, Ares?l, Volume?7!

JunLowvolX, Junkedfecl, Vjun

DIN SHARED GibStartShortageX, GitMinDetvl, GibLowVolX, GibRedFacl, vgibl

DiM SHARED CacStartShortapel, CacMirbelv],

CactLoswVolX, CocRedFacl, Veacl

DIM SHARED TotMIX, Apreux, SyMIll, BuMll, SyRed! , ‘BuRedi, SeRed!, SwuRkadl
DIN SHARED UplandDeplX, UnderfiowOuty, Vripl, AbovaWarruhcet!, StartRelesseX

DIN SHARED BelosMarrwhecti, S

DIN SHARED Escs, BegirDetPrimtk, EndiiardCopyX, RunTypeS, RunOut
, NunDetYrsX,

- pIM SHARED SessonalDistrib!(12), seprecipl(62), SeepageX(62), Swpl(62) -
GibFactorl, Ceckactorl

©IM SHARED TabOuts, GphTypeS, DAddX, printerT

DM SHARED GwbS, MaxProdievelX, Buildtick, Junfactorl,

tartkel8luX, SeedX, CsEffl, TabvalX, ResvOet®
5, TabType$
MitigationFlaghk

DIN SHARED DesalMaxAfdl, SwpbelX, wasteMaterX, InjectRete!, $pf tLInjectThreshX
DIN SHARED GubYmink, GubymaxX, GubYtick, MaxPumpX, MinPumpX, TSacresX i

DIN SHARED &uacresX, UTOL, Kuft, Kpri, Kirt,
DIK SHARED JunSourcel (744}, GibSourcel(744),
DIN SHARED SwpScurce! (74i), WstSourcel{744),

$rwm!, StartvVolX, LossZoneX
CecSourcel (744}, DslSourcel (744)
GuwbSourcel (7443, Inject1(744)

DIK SHARED YearsJun!(é2}, YearsGibl (62), YearsCac!(62), YearsDsl!(62), Xposk
DIN SHARED YearsSwp!(62), Yerrsustitb2), Pumpsge! (623, Injectiont (62}, YposX

DIM SHARED Import(62), shortagel (62),

Loss)(62), RainPerci(é2), PumpRet!{62)

DIN SHARED lmptRet!(62), bndrFlowt (62), StrmSeepl(62), kechargel (62), Rtypes
L I I Small Data Array Velues - - - - + = = = = =

Deed: DATA 100,75,58,45,39,44,74, 304, 1156,120,115,14%
DATA l‘IS,94,94,88,8&,113,11?,127,105,27,22,_14
DATA #3,58,56,53,50,67,83,100, 108, 125,117,100

DATA O, 0, 0, 0, 0,34,52,120,170,252,252,120
DATA &3.58.56,53,50,67,78,108,116,116,112,103

DATA 67.46,42,38,33,50,75,108,133, 149,142,117

DATA 9.9, 9.5, 7.9, 6, 6, & o

DATA 1.4, 1.4, 1.4, 1.6, 1.4, 1.4, 1.4, 1.4, 1.4, 3.4
DATA 1.b. 1.b, 1.4, 1.6, 14, L4, 1.6, 1.4, 1.4, 1.4
DATA 1.6, 1.6, 1.4, 1.4, 1.6, 1.6, 1.4, 1.6, 1.4, 1.4
DATA 1.4, 1.4, 1.4, 1.4, 1.

OATA .8, .B, .B, .8, .B, .8, .B, .B, .5 .8, .8, .8, .8, .2

DATA .5, .5, .5, -5, .5, .5

DATA 1,1,0,0,0,0,0,0,1,3,1,3

DATA 1,1,0,0,0,0,0,1,1,1,1,1

DATA .OBS, .014.0.0,0,.010,.030, .090, .190,.241, .200, . 140
paTA 21,30,31,31,28,%1,30,31,38,31,31,30 :
DATA .8,.8,.8,.8,.8,.8,.8,.8,.8,.8,.8,.8

DATA .8..8,.8,.8,.8,.8,.5,.8,.8,.8,.8,.8

DATA .75, .72, .86, .65,.77,.76, .8, .81, .82, .81,.B1, .76
DATA 2137,1339,5%

DATA 3600, 10000,40000,50000

DATA 200,500,2000,2000

DATA sso,us,zn,zu.ui,ssz,sw,7:.6,'361,961.,911,715 '
2000, 2500, 3000, 4000, 5000, 6000, 7000, 8000, 10000, 12000, 15000

‘DATA ©,400,500,400, 700,800, 1000, 1200, 1500, 1700

-




50000, 50000, 70000,90000,100&0,200000,300000,&00000,5@@0
1410, 1568, 1650, 1870,2000, 21 15;2200,2275, 2400

160,3235 ,3290,3370,3400.35?0,3650,3720,3790

1080, 1135, 1215, 1260, 1505, 1340, 1365,405

485, 1710, 1730, 1795, 1835, 1670, 1910

DATA 20000,25000,30000, 35000, 40000,45000,
DATA -0,400, 500,595, 690,780,935, 1065, 1215, 1350,
DATA 2530,2635,2780,2930,3020,3050,3090,3120,3
DATA n.m,&qs,sn,m;m,m,ass.ms,m.1915,
DATA 1:.:.5.1:.95,1535.1555,1590,1525,1640,1650,1660,1675,1
DATA “James®,#BaseG¥,*Gibri™, "Cacha®

DATA "Jomeson R®,*Gibraltar®,*Cachums R"

DATA “Montecito"

DATA "5 B City ®

DATA “SC, SYrez"

DATA 2217.6,2224,1600,1,2500,22.27

OATA 13¢3.8,1400,6000,1,50,0 _

DATA 743.3,750,25715,2,100000,56.764

DATA 3000,0,2500,9000,0,.5

DATA 1918.62,77972,25,10600,362,200

DATA 7,1,9,3,13,0

DATA v[nu.:uuuu.|',"|slsmtmﬂ,-]usucm]u,*ucld ssmlu,-ini-mrsiw.-lummml-

DATA 1,1 .
DATA &3,58,56,53,50,67,83,100,108,125,117,100 .

DATA zu.:'.,1033,1354,1555,19«:1,1740,‘520.1251.1595,223&.1332.1&54,1392,%szz.zzoc,‘ass.13&?,2139,1361,2:.30,2529
DATA 13&3.1468,&525,1286,2&34,1?95,1523,1133,13&1,923,11343,1639.1011,3122,1291,1533.1706,1950.138'9,-3221,550
DATA 1051,1-004;2617,1571,9zz.msz,1439,2514,,13:.6,3052.1193,1&00,366,2355.1?34,1355.1253,1195,:.2:.3,2150
DATA 42&.137,267,‘217,372.237,170,180,-32&.378.‘237,204,190.140,3&3,250.240,327,320,335.435 T
DATA m,zso,ua.m,ss&,no.zsz.lsa.132,19,96,120,53.394;2%.205.236,350;&,433,200 —

DATA u-z,133,334,277,195,291,m.sss,zsv.ss:,m.zsz.190,&05.315.3&5,197.193,:.39,330

DATA o,e.o,o.o.1.3o,3a,sa,o,14,&1,1a,sz,u,£7.;7.3o,:.,15.0,14.9,0,0,1,21.17.0,32.15,33

pATA 15,0,0,0,0,21, "0.0,11,38,31,2,0,33,0,8,0,10,0,2,0,12,0,0,0,30,73,10,0

=)

: BEGIN PROCEDURES
SCREEN O ’
cLS
RESTORE Deed
ReadData
He: Merw
Initialize
IF Rtype$ = "R THEN Rurmodet
TableOut

GraphOut
GOTO Ne
END
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IREADS DATA FROM HARD DISC & FROM MAIN MODULE DATA LINES....

DEFINT A-2
SuUB RescData STATIC
LOCATE 2, 8: COLOR 14, 0B: PRINT
LOCATE &, 20: PRINT “Iransiated to OuickBASIC 4.0 by Jim Stubchaer™
EscS = CHRS(ZT)
scrntypek = ¢
PrinterTypes = “Laser®
OPEN “CSACCRG.HPA® FOR INPUT AS #1
LOCATE 12, 25: COLCR 3, D: PRINT ®
FOR Resvk = 1 10 &
FOR MoX% = 1 TO 744
INPUT #1, AccretRiResvk, MoX)
NEXT MoX
NEXT Resvi
CLOSE #1 '
OPEN “CSRAIN3.HPA® FOR INPUT AS ¥1
LOCATE. 12, 25: COLOR 1, O: PRINT ¥
FOR ResvXi = 1703
FOR No% = 1 1O Tkt
INPUT #1, RainX(ResvX, WoX)
NEXT MoX ’
NEXT Resvi
CLOSE M
OPEN EVAPI.NPA™ SOR INPUT AS "
LOCATE 12, 25: FOLOR 5, 0: PRINT ™
“FOR Resvk = 1703
FOR Mo% = 1 TO 7éé
INPUT #1, EvapX(Resvk, MoX)
_ NEXT MoX
MEXT Resvi
CLOSE A1
OPEN “TUNLI.HPA™ FOR INPUT AS #1
LOCATE 12, 25: COLOR &, O: PRINT ©
FOR Resvi = 1 T0 3
FOR WoX = % TO 744
INPUT #1, TunnelX(ResvX, WoX)
NEXT HoX
NEXT ResvX
CLOSE ¥ )
OPER "CSSAL.HPA™ FOR INPUT AS [ 2]
LOCATE 12, 25: COLOR 2, O: PRINT *
FOR MoX = 1 YO Thé
INPUT #1, BalsiX(McX)
NEXT McX

Reading CSACCRS files®

Reading CSRAINS files”

Reading EVAPS files*

Reading TUNLY files™

Reading CSSAL file®

cLosE M -
OPEN WCACHET.NPA® FOR INPUT AS #1
LOCATE 12, 25: COLOR &, O: PRINT g
FOR MoX = 1 10 7aé
JMPUT #1, CachETX(HOX)
NEXT MOX

Reading CachET file"

cLOSE M
LOCATE 12, 25: COLOR 2, D: PRINT ®
OPEN ‘cs‘_INC.IPA" FOR INPUT AS #%
FOR Resvi = 1 T0 3
FOR Wo% = 1 TO Tek
INPUT #, CsinchiResvR, MoX}
NEXT Mok
NEXT ResvX

Reading £S_INC fites™

CLDSE #1 )
OPEN "JUNPAR.NFA® FOR INPUT AS #1
LOCATE 12, 25: COuDR 3, 0:  PRINT *
FRIX=1T02
FOR Year® = 1 T0 62 .
INPUT ¥, JunParl(1X, YearX)
NEXT YesrX ’
MEXT I%
CLOSE M)
OPER "GIBPAR.HPA® FOR INPUT as "
FOR IX = 1102
FOR YearX = 1 10 &2
SNPUT #1, GibParl(lX, YearX)
NEXT YearX .
REXT 1%
CLOSE #1

Reading Parabola files®
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OPEK "CACPAR.HPA® FOR INPUT AS #1
FOR IX = 1702
FOR YearX = 1 T0 62
INPUT #1, CacPar)(lX, YearX}
NEXT YearX
MEXT 1%
CLOSE M
OPEN “LOMPAR .HPA" FOR INPUT AS #1
FoR I1X =1 TQ 2
FOR YearX = 1 70 62
INPUT #1, LewPari (X, YearX)
NEXT Year%
NEXT IX
CLOSE #1
OPEN “SALPAR.HPA™ FOR INPUT AS #1
FOR 1% = 1702
FOR YearX = 1 TO 62
INPUT #1, SslParl(lX, YearX) -
NEXT Yeark
NEXT 1%
CLOSE #1
" tazssussssssass Read Dem Storage Data
GPEII_'RESVCAPZ.HPA" FOR INPUT AS #1 , ’
LOCATE 12, 25: COLOR 3, O: PRINT * Reading ResvCapl (Doms) data®
FOR Resvi = 1 103 - : ) )
FOR DepthX = 1 TO 2580
INPUT #1, ResvCap! (ResvX, DepthX)
MEXT DepthX
NEXT ResvX
CLOSE #1 .
OPEN "PHANCAP.HPA® FOR INPUT AS #1
FOR Depth% = 1 10 Té
INPUT #1, PhenCap! (DepthX)
NEXT DapthX

cLose M
¢ - - Resd Monthiy Distribution of Diversions [1000ths] (Pcnt wade jnteger)-
FOR Subareak = 1 70 & .
FOR WtrYrioX = 1 70 12
READ FentX(SubsresX, werYrioX)
NEXT WtrYriMoX
NEXT SubsresX -
+ o« ==~ === Read Leakagei(), Cachuma Leakage
FOR J% = 1 10 61 ’
READ Leskage!(JX}

L R Resd (Gibrl made integer)
FOR MtrYrNoX = 1 T0 12
READ GinChowRelFlagk(Wtryriok)
NEXT WerYrioX
#oa-ne===Resd (Dsrel made integer}
FOR WtrYrMo% = 1 70 12
, READ DwnStrRelFlagX(wtrYrioX)
NEXT WtrYrioX
t o s ome==cRead Agr
FOR MrrYrMoX = 1 TO 12
READ Awistlt\ﬂﬂrﬂo}) .
NEXT WerYrioX .
taeoeec-+Resd Phi
FOR WtrYrioX = 1 TO 12
i READ MoDaysk{wWtrYrioX)
NEAT WirYrioX
! ==« ==+ - Read Evaporation Pen Factors
Fok Resvi= 1703
FOR WrrtrioX = 1 70 12
READ Psnfact{Resvk, WLririoX)
NEXT WtrYriek

NEXT ResvX
I o o= ===~ - Resd Reservoir Base Elev (Datum made integer)

FOR Resv® = 1 TO 3: READ patundi(ResvX): NEXT Resvid
FOR JX = 1 TO &: READ Scalet (JX): KEXT J%
FOR JE = } JO &4: READ Yric! (JX): NEXT J%
FOR Wer¥rMoX = 1 70 12
READ EavgX(WtrYrioX)

NEXT WertYrMoX
[ LA Read Below Narrows ST River percolstion Teble -
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FOR JX = 1 70 3&6: READ NarrowsQt(JSX): HEXT JX
FOR JL = 1 TO 34: READ HighNarPX{J%): MEXT Jx
FoR JX = 1 TO 36: READ LowkarPX{ %)z NEXT J%
AssignStringDatas
| - - - - Agsign Print Format Images, 1BM BASIC style - - - = - = -
Imoges(1) = ¥|- Lompoc| WEAREEEN |RESEESREN |SEARS [Uenex |HURERE |RESHRINRERN |NUUDER |NENE
- Images{2) = ®[\ \!W|M“MilﬂmIW|W|M]W|W|WIW.U|WIW
L1 aflm.l#ﬂlml afjmrand -fim.#mlw -flm#aﬂm.m:m af

-
I Tz E

images${3) *
Images(é) = *|\ \|-lm.#|#m1mmtm#.u|m|mm|\ LYA \ | EiiE, 8
Images(S) = "\ \BATELRI .
Images(6) = *|\ \|mm|m1m|tm|mlm|m1w[w[wim#|m|-
Image$(?} = "]\ \m#immlmmim#[mﬁ RN | BENER | HERRRR | RS | RN | wnan|»
i Images(d) = *\ \ERER IR, ’ ' - . "
] Images<®) = ®|\ | HRBTHRE | RNESNT | RREAER mw|sm#|um|m#m|m | R | pasg|»
tmages(10) = |\ \##|mm]mn1m|m m|m#|m-|mm[mﬂ]m.#‘mim "
i Imagest11y = ¥\ N et L um|m]#m|m|#m| | S| dns | "
] Image$(12} = "\ L AR RN af - [NRE R R af (SRR 000 600 ot | o
Images{13) = *|\ \|M|M|m|w]mlm}m|m|m BEBE, B | iR | ISR |
ImageS{14). = ¥\ \ mim}w]mtm|w|w RS R |
Image$L15) = "\ A\ A\ ssER A\ S N\ s \ \ MR D\ ARV
- Images{16) = "\ \| R B X | RESERARR.N X SRRESNEN N T | BRERRESE N X L "
ImageS(17) = HHEK| SUER|HENE] mlm b mlmlm RERE | AR | RN | LR | OEARE |
ImageS(18) = "\ \mmwtm'mmmmmlwmmlmn
Image${19) = “Avg ' C R
: Images(20) = "\ AR | MR N | SUBE [B00E SREN| SRR | RAERE | RAARE A e e e L]
Image${21) = ™\ \ [ R BER uf|NN BUE 00 af | W4 AR KL af {40, G0 00N ot |0 000, Ki8 o "
Images{22) = "\ \[ 42, a0e AR of 4R 400 200 of BE, B ERD af [0 R AR lfl -
Images(23} = " \ W\ N, VRN, W™
Image$(24) = " \ AV Y NN \" :
LmageS(25) = “HGER|#RENBLATIINE NRRRRREEANES RERHHERRRSN s L
ImageS(28) = "\ \#FRERIEEIEES ] NRUARLENE e
Images(27) * "\ WECL L R |BEhrans. A % jHsnnbaks. X |Huimsenr.® X | - -

FOR Mesvk = 1 70 &
READ ShortiameS({ResvX)
NEXT Resvk ’
FOR Reavi = 1103
READ NameS(Resvy)
NEXT Resvi
FoR 1X= 1703
READ User$(IX)
NEXT IX
Months = “OcthovDecJantebMarApriayuntuldugSep®
FOR Row = 1 TO &
FOR Cot = 1 TD &
READ MenuVall(Row, Col)
NEXT Lol
MEXT Row -
- FOR Row = 1 70 &
- READ ResS(Row)
NEXT Row .
READ XposX, -YposX
! SERVICE AREA PARAMETERS
FOR 5% = 1 TO 12
READ SeasonalDistribl(iX)
sepsonalbistribt (1X) = SeasonalDistribl(IX) / 1000
NEXT X .
FOR 1% = 110 62
READ SBprecipl (1X)
seprecipt(I%) = saprecipt{1X) / 100
NEXT ‘1%
FOR IX = 1 70 &2
READ SeepageX(1X)
NEXT 1%
FOR 1% = 1 T0 62
READ Swp! (1%
supl¢1%) = (100 - SWpl{IX)) / 100
NEXT IX
Gubs = “SBCity GWB™
MaaProdievelX = 21200
guildtick = 1000
JunFactorl = 25
CibFactor] = 3 .
CacFactor! = 32188 + Seventh period portion to City
DesalMaxCis! = 10.35¢ v Corresponds to 7500 AFY
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DesalMaxAfdl = 1.98347 * DesalMaxCfs?

swpbelX = 3000

. WasteMater® = 500
GuwbYmin% = -15000
GubYmaxX = 28000
GwbYtickX = 2000
MaxPuspX = 3500
NinPumpX = 500
TSacres% = 1000
Guacres% = 1000
ufQl = -88.2

Xuf! = ,015

Kprl = .05

Kirt = .05

Srumt = 2.1
StartvolX = -2000
LossZoneX = -2000

SpitiinjectThreshX = 2000
-—injectRatet—=-0— -

© ¥5tream seepage multiplier

InjectRstes = 1.98347 * InjectRate!
Ew SUB o

1y seale minimm

17 scale maximum

'Y scale tic marks
tHaximum srnual pumpage

-~ tqinimum annual pumpage

‘acresge in trees & shrubs (recharge zone)
'Acrepge in prass L weeds (recharge zone)

rgase underflow (AFY, net inftow - outflow)
iveriable uiderflow factor (Uf = UFD + Kuf * Vdw)
1pumpage returns (% of total pumpage)

*1gport returns (X of total imports)
'geginning Fall, 1917 GV storage level
1above this GU storage level losses occur
tNo injection below this spitl Leveltl!

_tavierage Monthly G¥ injection rate (cfs)

N

)




s 13 ;ﬁ#scm SUBPROGRAN.. . . | \ / 2.4,/97%

as | SNRMP A3 Sub Progam

s
SCREEN ScraTypeX

20 coLor 15, VI
30 VIEW (8, 4)-(632, 348, 15, 1 ’ A M y/i

MerVali(5, 1} F 1918.62
Nermali{b, 1) =
MHerual1 (8, 2) =
‘Mern¥all(6, &) =
MeraNali(s, &) *
Outls = * 7o CRT ™
out?s = ® To CRT ™
Out3s = ™ NOKEIY)

O sy

BEp

L

)

COLeR 1

LOCATE 2, 5 - 7

PRUNT - T T T T T T "
LOCATE 3, 5

PRINT -insseavom|negustlw;mxusstw}rro}oraf:|1:Lt2=|.+1|str:smrt|nay1mvxt-
LOCATE &, 5 _

pRINY et t ¥ = t — {"
Ioagels = ™\ \MREEE RS |HOANEBE |SpaeARE |\ \ [ —
Image2s = "\ NHESAEEE | SEEEANEY |SHNRRIER |RUANRAER | RRLIRENR |MOERD. 82 [
Image3s = "\ NGBS |SRETNERY |SOREISE |BENNRERR |RONNRINR |ROXERRES |
Imageds = ™\ AN AN 1A A\ A AN v
coLoR 15 :

FOR Row = 1 70 3
Hode$ = "Lake Only” ,
15 MerwAali{Row, &) =  THEN Mode$ = "Lk + Tunl®

'LOCATE Row + &, 5

PRINT USING ImagelS; kesS(Row); Memnall(Row, 1); MenuVall (Row, 2); MenuVall(Row, 3), Mode$, HeruVali(Row, 5); Merwvall(Row, &)
NEXT Row

oneR 14 .

LOCATE 8, 5 i

PRINT *f———t : : o : -

LOCATE 9, 5 .

PRINT "[PIPE B CUjIDH Pipe|lmpc?ipelnllmllntauﬂn'lcmluls.ﬁfmﬂ"

LOCATE 10, 5 . :

PRINT " |— — } } . } —

LOCATE 11, 5

Row = & )

coLOR 13 )

PRINT USING Image2s; ResS{Row); MenuVal!(Row, 12; MeraAali(Row, 2); MerwVali(Row, 3}, Weruvall(Row, &), MermvaliCRow, 5); Meranvali
COLOR &

LOCATE 12, 5 .

PRINT *| } i } i } i 1"

LOCATE 13, 5

PRINT ‘|Amul£tc]sh~oet'rrs||egkip$tr|ugmuim\sxrtnl|Wu|mtrtul I

LOCATE 14, S

pRINT *f————]f : p——rt = —

LOCATE 15, 5 ‘

Row =5

cotor 15 ’ :

PRINT USING lmage3$; ResS(Row); MerwNall(Row, 1); MeruVall(Row, 2); MWenuValt(Row, 3), MeruNsll(Row, &), MerVall(Row, 5); Herwvall

SELECT CASE MeraNali(é, 1)

CASE 1
poutts = *Detlajunch
S0T0 Nxt

CASE 2
Poutls = “Deti=Rase”
GOTO Nkt

CASE 3
Pout)s = *peti=Gibr®
GOTO Nxt

CASE &
Pout1$ = "Detl=Cach™
GOTO Nxt

CASE 5
Pout1s = “Det=C-Lom™
GOTO Nxt

CASE &
Pout1s = "Det=Blwir"
GOTO Nxt

-CASE 7




*

Poutls = * SUMMARY #

GOTO Hxt ’
CASE ELSE

Pout1s = WURONG F Lk
END SELECT :

Nxt: SELECT CASE Merwvall{é, n
CASE 1 ’
~ Pout2s = " uncShort®

GOTO Typ
CASE 2
pout2s = “BaseShort"
GOTo Typ
CASE 3 .
pout2s = “Gibrshort®
GOTO Typ
CASE &
pout2s = RCachShort"
GOTO Typ
CASE §
. Pout2s = *ConbinedS™
GOTO Typ
CASE & )
Pout2s = “Caclnflowt
GOT0 Typ '
CASE 7
Pout2$ = “Q Narrows®
GOT0 Typ :
CASE 8
Pout2s = “GudasnTab®
GoT0 Typ ’
CASE 9
Pout2s = "No Tablet*
GOTO Typ
CASE ELSE
Pout2s = “WRONG #H™
END SELECT
Typ: SELECT CASE NenuVali(é, 5)
CASE 1
pout3s = jurDelRnk®
£0T0 Zyp
CASE 2 .
pout3s = =BasDelRnk™
6ot Zyp
CASE 3
pout3s = “GibDelRnk*
GOTO Zyp
CASE &
Pout3s = “CacDelRnk®
. GOTO Zyp
CASE §
Pout3s = "ComDelRnk"
-GOT0 Typ
CASE &
Pout3s = “itydroGrph®
GOTO - 2yp
CASE 7
Poutls = “RankGJunc®
£0T0 2yp
CASE B
pout3s = ¥RankdGibr*
GOTO Zyp

) .

kg
3

Pout3s = "Ranklomp”
COTD 2yp
CASE 11
. Pout3s = "B Plots®
GOTO Zyp
CASE 12 -
Pout3s = "RankDeliv"
coTo Zyp
CASE 13
Pout3s = "No Graph!™

o reed
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GOTO 2yp
CASE ELSE
Pout3s = PURONG W¥™
END SELECT
2yp: COLOR 10 )
LOCATE 16, 5 '
PRINT = ———F — i . . : v
LOCATE 17, 5
PRINT "{RUN TYPES|RUnDETAIL [RUNDUTPUT | TableTYPE | TabOUTPUT | GraphTYPE {DrouthADD | »

LOCATE 18, 5
PRINT ] : | : : e
LOCATE 19, 5

Row = 6

COLOR 15

PRINT USING Images$; ResS(Row); Poutls; outis; Pout2$; Out2s; Poutds; Out3s
coLor 10 )

LOCATE 20, 5 .

PRINT nl 1 1 L Jn
LOCATE 21, 5 )

COLoR B i

PRINT * PUT Caps Lock ONIIY OUTPUTS: 1«CRT; Z=Leser. RunDETALL ¢1 thru 7):*

LOCATE 22, S o
PRINT ® Junc, Bese, Gibr, Cach, Abwi, glw, Sunry. TableTYPES: see Tab Llist.™

LOCATE 23, 5 _
PRINT ® GraphTYPES: see Gph list. Use ARROMS to move. Press R to make RUN.™

LOCATE 26, 3 )
PRINT * After RUN, S displays selected table L/or groph for viewing & output..%;
Y = YposXk
¥ = Xposk
48 bums = %
Row = ¥
GOSUE Locater
CoLoR 8 :
PRINT USING “HENNR_BF*; MeruVall(Y, X)
A9 D06
. AS = INKEYS
LEOP WMILE AS = »*
1F A% = CHRS(BHO) + CHRS(72) THEN GOTO MoveUp
IF AS = CHRS(ZHO) + CHRS{T5) THEN GOTD MovelLeft
1F AS = CHRS{EH0) + CHERS(77) THEN COTO MoveRight
* 1F AS = CARS{EHD) + CHRS(30) THEN GOTC RoveDown
IF AS = CHRS{B2) THEN
Rtype$ = *R®
XposX = X
YposX = ¥
SOUND &40, 2: EXIT SUB
END IF
IF AS = CHRS(33) THEN
‘ReypeS = M5*
Xposk = X
‘Yposk = ¥
SOURD 660, 2: EXIT SUB
END JF
1F AS = CERS(B) THEN GOTO Backspace
1F AS » CHRS(13) THEN BOTO Enter
_ IF VAL(AS) >= O THEN
1F VAL(AS) <= 9 THEM
GOSUR Mumby
END IF
ERD IF
GOTO &9
HoveUp: GOSUB Block
Y=Y -1
IFY<)THER Y = &
' GOTO 48
Movelett: GOSUB Block
X=X-1
IFX <1 THER X = &
GOTO &8
MoveRight: GOSUB Block
XX+
IFX>&THEN X = 1
GOTO 58
MoveDown; GOSUB Block
Y=Y+ 1




IFY>6 THER ¥ = 1
GOTO 48
Backspace: IF Num$ = “* THEN GOTO &9
Length = LEN(NUMS) - 1 )
Nt = LEFTS(NumS, Length)
GCOSUB Locater
PRINT ™
GOSUB Locater
COLOR 8
PRINT Nun$
coTO 49
GOsUB Block
GOTO 48
IF Nua$ < 0 THEN MenuValt(Y, X) = VAL (Num$)
IF Row <= 3 THEN .
Hode$ = “Leke Only®
IF MeVall(Raw, 4) = 2 THEN Mode$ = “Lk + Tuni*
LOCATE Row + &4, 5 :
COLOR 15
PRINT USING Imagel$; fesS{Row); Menuvall(Row,
RETURN -
END IF
I# Row = & THEN
_LOCATE 11, 5
coLer 15
PRINT USING Image?$;
RETURN
END IF
IF Row = 5 THEX
LOCATE 15, 5
coLoR 15
PRINT USING lmage3S;
RETURN
ENCG IF
" IF Rom = & THEN
Out1s = » EXTRNAL *
1F MerwVali(s, 2) = 1 THER outis = ¢
Out2s = » EXTRNAL *
IF MerniVali(s, &) =1 THEW out2s = * To CRT *
OQut3s = " NONEIIL ®
MenuVallilé, &) = INT(HenuVall{6, 6))
IF MeruVall (6, 6) <> O THEN
1F WerVall(é, &) < O THEN
Out3s = WURONG #¥I%
NeruVall(s, &) = 0
GOTO Selct

END If
1F MernVall (s, &) > 34 THEN GOTO Rid

outls = STRS(Merwvali(s, 6))
outis = = " + LTRIMSCRTRINSCOUIS)) + * Years®
JF LEN(OUt3S) = B THEN Outls = * “ 4 Out3s
EWD IF
SELECT CASE MeruVali(é, 1
CASE 1
Poutis = “Detl=Junc™
GOT0 Tip
CASE 2
Pouti$ = “DetizBase®
.GOTO Tip
CASE 3
Poutls = "Detl=Gibe®
GoTo Tip
CASE &
Poutis = "Detl=Cach”
GOTo tip
CASE 5 )
Pout1s = *Det=C-iom”
Gato tip
CASE &
Poutls = “DetsBLuNr®
GoTo Tip
CASE 7.
Poutis = @ SUMMARY ™
GoTo Tip
CASE ELSE

Enter:

8lock:

Res$(Row); MemNall(Row,

ResS(Row); MenuVall(Row, 1); MerniVall (Row, 2); w.tltl!cl-i.' 3), MeraNall{Row,

To CRT *

Rid:

selct:

{0 -

13; Mern¥all(Row, 2); Mencvall(Row, 3), ModeS, HeruValiikow, 53; MenuVall(Row,

13; MerwVall(Row, 2)7 MerVall(Row, 3), MenuVsil(low, 4},

N M BN -'lﬁl e

L |

Menwvali(Row, 5; Me

_—

&), mamVall(Row, 5); M




Poutit = MURONG ##1™
- END SELECT
Tip: SELECT CASE Menuwvall(h, 3}
CASE 1
pout2s = "Juncshort®
€010 Tsip
CASE 2
pout2s = “BaseShort™
GOT0 Tsip
CASE 3
Pout2s = *Gibrshort®
GOTO Tsip
CASE &
Pout2s = "CachShort™
coto Tsip
CASE 5
Pout2s = *Combineds®
GoTD Tsip
CASE &
pout2s = MCaclnfiow®
GOTO Tsip
CASE 7
Pout2s = %0 Narrows"
GOT0 3sip
CASE B
Pout2s = "GUBasnleb"
GoT0 Tsip
CASE ¢
Pout?s = “No Tablet®
GOTO 1sip
CASE ELSE
Pout2s = “WRONG ##I¥
END SELECT .
Tsip: SELECT CASE Memnall(s, 5) .
CASE 1 .
_ Pout3s = wjurbelRnk"
GOTO Pyp

CASE 2
Pout3s = “RasOelRnk™
GOTO PYP

CASE 3
Pout3s = “GibhelRnk®
GOT0 Pyp

CASE 4
Pout3s = “CacDelRnk"
GOT0 PYp

CASE 5
Pout3s = “CowDelRnk®
GOTO Pyp

CASE &
Pout3s = “HydroGrph™
GOT0 Pyp

CASE 7
Poutds = “RankQJunch
GOTO Pyp

CASE B
pPout3s = “RenkOGibr®
GOT0 Pyp

CASE ¢
Pout3$ = “RankoCach®
GOTO0 Pyp

CASE 10
Poutds s *RankOLoep®
6OTO Pyp

CASE 11
Pout3s = “GiWB Plots
GOTD Pyp

CASE 12
Pout3s = “RankDeliv*
GO0 Fyp

Cast 13
Pout3s = *No Graph!®

 ; s0T0 Pyp
1 CASE ELSE )
Pout3s = YURDNG #FI%

i
i
k

o=
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END SELECT
Pyp: LOCATE 19, 5
COLOR 15
PRINT USLHNG Imageds;

END IF :
RETURN :
Nurbr: IF LENCNUMS) < @ THEN NumS = Num$ + AS
GOSYB Locater
PRINT ¥
GOSUB Locater

coLor -8

PRINT Num$

RETURN
Locaters IF Row <= 3 THEN LOCATE ¥ + 4, 10 * (X - 1) + 16,

IF Row = & THER LOCATE 11, 10 * (X - 13+ 16,1, 0,
IF Row = 5 THEM LOCATE 15, 10 * (X - 1)+ 15,1, 0,
IF Row = & THEN LOCATE 19, 10 * (X - 1 +15, 1,0,

RETURN
END SUB~

ResS(Row); Poutis; Out1s: Pout2s; Out2s; Pout3s; Out3s
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VINITIALIZE MITH MEMU & OTHER VALUES...

DEFINT A-I

SUR Initialize STATIC
Inityr = 1917
NumYearsX = 62

+ JUNCAL DAM & TUNMEL

* prefti(1) = merVall(l, 3

JunStartShortage® = Menuvall(1, 5)
JurMinbelvt = Menuvali(l, &) F 100
JuniowvolX = 500
JunRedfac! = 1
MaxElevi{1) = Menuvall(l, 2}
startElevi(1) = Meruvall(l, 1)
Resvy = 1
Elev?! = MaxElevi(1)
pointer¥(1) = Elev7l - petumX(1)
AreavolSet
saxvoli{1) = Volume7|

\ /24 /93
SYRMF 193 SumeamM

| “I h\_'ﬁcﬂ't %C;”

iF Heravall(l, &) = 1 THEN ' o
odeS(1) = MiakeSYld" ELSE ModeS(1) = “LakeDraft"

IF JurdirDelvl = 1 THEN M
GOTO Gibr

END 1F o
a BL4T SfYla™ ELSE ModeS(1) = “L+T Draft®

IF JuMinDelyl = 1 THEN Mode$(1)

» GIBRALTAR DAM & TUNNEL

Gibr: brafti(2) = MenwVali(2, 3
MivigationFlagk = 3
IF Drafti{2) < 4580 THEN MitigationFlagk = 0.
cibstartShortageX » peruVali(2, 5)
GitMinDelv? = Henuveli(2, 6) / 100
GibLowvolX = 0 .
GibRecFact = 1
maxElevi(2) = MeraVali(Z, 2)
StartElavi(2) = MemMall(2, 1)
ResvX = 2 :
Elev?t = MaxEtevi(2) :
PointerX(2) = Elev?l - Datun(2)
AresVolSet
Maxvol)¢2) & Voluwe7!
IF Merni¥ali(2, &) = 1 THEN

If GitMinDelyl = 1 THEK Mode$(2} = wi koSl ELSE Mode$(2) = “LakeDrafi™

GOTO Cacr

£ND IF
odeS(2) = *L+T Sfyid» ELSE Mode$(2) = L+T Draft®

IF GibMinDelyl = 1 THEN M
' CACHUMA DAM AND TUWMEL
Cacr: Drafti(3) = Memali(3, 3) - MerwVall(

prafti{é) = Menuvali(é, 1)

Drafti(S) s MeraVali(4, 2

CacStartShortaget = MernVall(3, 5)

CachirDelyl = menVall (3, 6) 7 100

CacLowVolX = 20000

CachedFacl = 1

HaxElevi(3) = MemNall(3, 2)

startElevi(3) = Hemavall(3, V)

Resvi = 3

Elev?l = HaxElevi(3) X

Pointerk(3) = Elev7l < DatumiX(3)

ArssvolSet

Naxvoli(3) = Volume?l

1F MernNati(3, &) = 1 THEN

IF CacMirDelvl = 1 THEN Node$ (3

cOv0 Rp

&, 1) - Meruvali(é, 2) ' 5. Coast.
1 10#1 summer Ag distribution
* Lompoc Pipetine distribution

) = "LakeS?Yld® ELSE Mode$(3) = »LakaDraft®

END 1F ) )
odeS(3) = “ieT SETic" ELSE Mode$(3) = uL+T Draft®

_LF CacMinDelv! = 1 THEN M
+ RIPARTAN .
kp: TotmlX = MeraVall(é, 3
AGreuX = MenuVall(4, &)
Seect = MernNall(4, 5)
CsEffI = MenuvaliCh, &)
I1F CsEfft < O THEN CsEffl =0
‘IF CeEfft > 1 THEN CsEffl = 1
BegindetPrintX = [NT(Mervall (S, 1))
NuDetYrsk = 100 * (MeruVall(S, 1) - BeginDetPrintX}
EncMoVol I (4) = MerwValt(5, 2)
vript = EncMovoll(4)
Maxvoli{é) = 90000




AboveNarrwhcct! = Menuvali(s, k1)
i StartReiesseX = MenuVall(5, 4)
BelowNarrwicct! = Menwvall(5, 5)
- StartRelBluX = Menuvall (5, 6)
IF TotMI% + AgrCu% < 360 THEN
TotMI% = 0
" Agrouk = 0
SyMIl = 0
puMll = 0
SyRedt = 3
BuRed = 1
Sefted! = 1
SwRed! = 1
£0TO Re

ENC iF
Syil1 = 1000 + 748! ¥ (TotMIX - 2500) / 1683 'ennuel $Y Subared MELDivsS.

BuNl) = 1500 + 9351 * (TotMi% - 2500) / 1683 'annual Buet Subarea MEiDivs.
SyRed!l = 2620 / (.18 * Agre% + SyNi)) ‘edded 3715788
IF SyRedt > 1 THEN SyRed! = 1 : .
= BuRed! » 4560 /7 (346 * AQroux + SuMli)
IF BuRedl > 1 THEN Buked! = 1
SeRedi = 4050 7 (.45 * AgrCUR)
LE SeRedl > 1 THEN SeRed! = 1
SuRed! » 270 /7 (.03 * AgrUx}
IF Swked! > 1 THEN SuRed! = 1
fe: UplandDeplX » 100 1monthly :
1F TotMlX + AgrCuk = O THEN UplondDeplX = 0
Underflowout® = 125 - 'monthly
ResvDetk = Menuvali(é, 1)
SELECT CASE ResvhetX :
CASE 1
RunTypeS = “Juncal®
GOTOD Rx
CASE 2
RunTypes = “BaseGib*
£0T0 Mx
CASE 3
RunTypeS = “Gibrattar®
GOTD Nx
CASE &
RunType$ = “Cachume®
GO0 Nx
CASE 5
RunTypes = "Abviarrows®
070 Mx
CASE &
RUnType$ = “BluNarrows®
GOTO Nx .
CASE 7
AunType$ = PSumnery*
GOTO Ma
CASE ELSE
ResWetd = 7
RunTypes = "Suwmery®
END SELECT
Nx: RunDut$ = “CRT®
1F. MeaVat1(6, 23 = 2 THER RunOuts = REXT®
SELECT CASE Nenuvall(é, 3}
CASE 1
TabTypes = "hncShort®
GOTO Ty
CASE 2
TabTypes = "BaseShort®
GO10 Ty
CASE 3
Tablypes = *GibrShort®
GOTO Ty
CASE &
TabType$ = “CachShort*
GOTO Ty -
CASE 5
TabTypes = “Combineds”
GOT0 Ty

CASE &
TabTypes = PCacinflow®
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cOTD Iy
CASE 7
tablypes = %0 Narrows®
GOT0 Ty
CASE B .
Tablypes = “GWBasnTab®
Gote Ty
CASE 9
Tablypes = *No Yablet"
GOTO Ty
CASE ELSE
Meruvalil(s, 3) = 9
TabTypes = “No Tablel®
END SELECT
Ty: Tebouts = "CRT®
1F Mernvall(b, &) = 2 THEN TabOutS = “EXT®
SELECT CASE Menuvsii(é, 5)
CASE 1
GphTypes = »JuncShort®
GOT0 2y
CASE 2
CphTypes = “BaseShort"
GOTO 2y
CASE 3
GphType$ = *Gibrihort®
ot 2y
CASE &
GphType$ = "CachShort”
6010 2y
CASE 5
Gphlypes = “Conbineds”
GOTC 2y
- CASE & ‘
GphTypes = “NydroGrph®
GOTO 2y
CASE 7 . .
¢phTypes = "JunORank™
GOt 2y
CASE 8
GehYype$ = "GibORank™
GOTO 2y
CASE ¢
GphType$S = »LacORank™
GOT0 2y
" CASE 10
GphType$ = “LomQiank"
&OT0 2y
CASE 11 o
GphType$ = “Gue Plots®
GoT0 Ty
CASE 12 "
GphType$ = “RankDel iv"
coTO 1y
Cast 13-
GphTypes = ™o Graphli®
GOTO 2y
CASE ELSE
Mernal I(6, 5) = 13
GphTypes = *No Graph!®
END SELECT
Zy: DAddX = 12 * INT(HerVal t(s, 6)
‘If DAdX > 408 THEN DAddX = 0
IF DiddX < 0 THEN DAddX = 1]
FOR ResvX = 1103
Elev?l = StartElevl(Resvi)
AreavolSet
Encovol | (ResvX) = Volume?l
NEXT Resvi
Vjunt = EndMovell (1)
vgib! = EndMovoll(2)
veacl = EncMovoll(d)
END SUB
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ASYRMOT93.BAS Main Yesrly & Monthly Mode!

DEFINT A-Z :

SUB Runmodel STATIC

DIM SYRSeepl (&), HinMoS(h), Vavgllé), GibordDivl (12), AgUseFactor! (12}
DIN JurDivi(12), Giboivi(12), CacDivlid3, 12y, CacDemand! (12}, Minvoll(4)
DIM AnnRunoffl(3), Areal(3), YrRainOnt akel (3), YrSpili{d)

DIN Amnshert1(3), Sworsti(3), Yrieaki(3), GibFLADivl(12), PShortMinYri(3)
DIM MinMoX(4), MinvrX(4), Yriunt1(3), YrDivel(3), YrRels(3), YrSysTLdi(3)
DIM YrEvpo!{(3}, sumRunof£1(3), suwPrecipl{3), SsurEvap!(3), SumDivi(3)
pIn SumReli(3), sumTunl1{3), SullSpill!(3), SumLeak! (3)

pIM ShortMonX(3), SunYldl (4), Sumvoll(4), sybivi(12), Bubfvi (12}

SCREEN 0
LS
SCREEN ScrnTypeX
coLoR 15, 14
VIEW (8, 4)-1832, 346y, 15, 1
IF RunQutSs = PEXT™ THEN
SetPrinter
ENO 1F
COLOR 1
LOCATE 2, 3 - )
PRINT ™ SANTA YNEZ RIVER MODEL SYRMO193 (01/93) *; TIMES; ™, %; DATES; ™
RipFullsynX = 20600 1Full Riparian Storoges )
RipFullBuelX = 28300
RipFullsRitaEd = 33900
RipfultsRitaiiX = 7200
EndRipStorsYnl = EndMcVoli(4) * .23 'Beginning Riparisn Storages
EncipStorSuel! = Endiovoll{s) * .28 : ’
EndhipStorSRitak! » EncMaVoll(s) * .4
EncRipStorSRitatl = Enchovoll () * 09
Tunfacl = TunnelX(3, 1) 7 2500
SyLast! = Tunfacl * (RipFul ISk - EncR ipStorStni - 2928)
Sulast! = JunFacl * (RipFullBuelX - EndRipStorBuel! - 5480)
SeLast] = TunFact * (Iipﬂlllsﬂitlﬂ. « EncdRipStorshitaEl - 2
Swlastl = TunFeck * (ﬂipFullSlitnlﬂ » EncripStorSRitadi - 34k)

Betal = 66
Alphat = 1 / Betat
SYnPerc! = 32
sTnste) = 9100
SYnSpix) = 3933
BuaPerct = 32
Puestrl = 13950
SueSphx! = 4647
sitakPerct = 32
sRitaEStrl = 13350
SRiteESpMx! = 3082
SRitaWPercl = 32
sritastrl = 2450
SRitaliSpix! = 708
TotDewatStor! = Maxvol1{&) - EndMovoli{4)
- OperbewatStorX = 10000
AccumRelessel = 0
CusPharfiel!l = 0
Adpt = D
Images = '\
COLOR &
LOCATE 3, 3
1F MexElwvi(3) = 750 THEM
PRINT * Existing Cachum Reserveir
ELSE
IF MaxElevi{3) < 750 THEN

S,

goro N
END IF

PRINT USING lmoges; * Enlarged Cachums, with®; NaxElevi(3) - 750,- = foot raise.

END IF
21 LOCATE &, 3
IF SeedX = 1 THEN
PRINT USING ™\
ELSE
PRINT " Ne cloudseeding
END IF

PRINT USING lmages; * Reduced Cachuma, with »; 750 - MaxElevl (3); * foot reduction in hoiﬂli.

—

\ /2.4 /23 l |
SYRMZL1a7Z Sub?rqarai

\\ Runmoc‘\-e/\ 'y i

\ﬂ
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v
'

V
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s

\": » Uith Cloudsesding at ™; CeEffl; " o

PRINT * - -
PRINT *|INITIAL RESV/BASN CONDITIONS |RAXIMUM CONDITIONS

PRINT “|Reservoir|WSELev|Ares|volume wSElev|Ares]volune[Divert To| Mode

- Ve

DIVERSION 1NFORMATION "

| SysDemand|*

.‘.
t
.
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-

PRINT * |t .

COLOCR & ‘
IF RunOut$ = YEXT* THEN
LPRINT * SANTA YNEZ RIVER MODEL SYRMOI93 (01/93) ™; TIMES: », *; DATES
1F MaxElevi(3) = 750 THER )
LPRINT * Existing Cachuma Reservoir

ELSE .
If MaxElevi(3) < 750 THEN

LPRINT USING Image$; " Reduced Cachuma, with ¥; 730 - MoxElevi(3); " foot reduction

GOTO 41

END IF .

LPRINT USING Image$; ™ Enlarged Cachuma, with®; MexElevi(3) - 750; " foot raise. -
END IF ’

41 If SeedX = 1 THER

LPRINT USING ™\ AU ;AN

ELSE )

LPRINT * No cloudsesding L]
END IF
LPRINT ™ - -
LPRINT *|INITIAL RESV/BASN COND 1 T IONS |RAXIMUM CONDITIONS DIVERSION INFORMATION
LPRINT ® Resmoir'usslevlareai\lolme US‘ElelerenIVolm pivert Toj Mode ISysDennd
LPRINT ¥ ¥ T T T ¥ T T ¥

END IF .

FOR Resvk = 1 10
ShortorX(Resvk) = 0 -
Sunkunofft (Resvi) = 0
sunprecipl{ResvX) = 0
SumEvap! (Resvi) = 0
sunLeakt(ResvX) = O
SsumDivi(Resvk) = 0
sunket ) (Resvk) = O
Sumlunt | (Resvi) = O
SunspiLli¢Resvk) = 0
Sun¥ldi(Resvi) = ©
SusVoli{ResvX) = 0
Sworsti(Resvi) = 0
pshortHintr)(Resvi) = 1
NHinvolt(Resv%) = 10000000
IF Resvi = 2 THER
PhanshortCtrk = 0
pharklorst! = 0
PharMinfent) = 1
phardinvoll = 10000000
sumPhanknfl
SusPhanitOL |
SusPhanEvpl
sunFhanDivt
susPharRell
SunPhanSpl}
susPhant Ld!
susPhanvol )
PhanDatun = 1345
phanbPointerX = 52
PhanElevl = 1400
GOSUE PharAVSet
Emt = PhanElevl
Aml = PhanAreal
vml = Phanvol!
PhanElevl = 1395.4
GOSUB PhanAVSet

© Lastvoll = PharVoll
LastAreat = PhanArsa!
PRINT USING IlmageS(4); “BaseGibri™; Pharklevi; Phanires!;
IF RunOuts = ®EXTY THEN LPRINT USING lmageS{é); uBaseGibri®;

END IF '

Elev?l = MaxElev!(Resvi)

AreavVolSet

Em! = Elev7l

Aml = Area?! .

vml = vVolume?)

Elev?t = StartEiev!(Resvi)

AreavolSet

Arent(ResvX) = Areall

Temp = 0 - .

IF Resvk = 3 THEW Tesp = Drafti(s) + prafti(S)

...-‘-].-.

[-N-X-X-X-N-§%_N-J

in height. "

\"; # With Cloudseeding at »; CsEffl;

Pharvoll; Emi; Aml; Vmi; aphantCity"; "LakeDraft®; 7278 :
PhanElevl; PhanAreal; Phanvol); Emi; Ami; Wml; “PhantCity™; LakeDr




PRINT USING Image$(4); WameS(Resvi); Elev7i; Areal (ResvX); EncMoVol } {ResvX}; Eml; Ami; Vm!; UserS(ResvX); ModeS(ResvX); Draftl(Res
1F RunDut$ = MEXT® THEW LPRINT USING Images$(4); Name$(ResvX); Elevii; Area!(Resvk); EncMoVoll(ResvX); Emt; Aml; Vm!; UserS(ResvXk);

NEXT ResvX
LastEl! = StartElevi(3}
NinWolE(4) = 10000000
SusinimpRuncff? = 0
sumRunof foepll = 0
sumBsnkDepl! = 0
sumMIiCUl = D
SumAgtut = 0
sumivPerc! = 0
sumBank! 5 0
SusbndrFlowt = 0
Sumarrouidl = 0
SumAbviirusacet] = O
SutDewatStort = 0
Sumvoli(d) = 0
SumCalcPerc! = O
SumCalcGlner) = 0
sumConstiarwQ! = 0
SuatonstParcl = 0
SumBelowNaruRel!t = 0
Suflorl = 0
SumBelowlarwCred! » D
SumBirRedul = ©
susBelowarwicct! = 0
LastéonthsSpitll = 0
LestMolivel = 0
SwitchThresh! = 20000
MaxPThreshl = 100000

= LOG(500000) - LOG(1000)
Aspan) = -402.581 -
Bspen! = 03807
Kspen! = ~225.468
AIKE = 324,32
BIK) = «, 19459
XIXt = 520.67
Aont = 547.05
font = 003186
Konl = 679.66
LOG1000! = LCG(1000)
Ordvoll = Phanvotl - 2500
Fidvoll = 2500
COLOR &
PRINT ™} l‘

]
Above Narrows Rfparian Lompoc
Storage |FultVolume| Ag Cuini ov| Strel |Acent| Pipe

AgrCy; TotHl; StartRelesseX; AboveNarrwAcct!; Draftl(5); StartRelBluX; BelowNarrwi

1
Belowlarrows

PRINT *|Begining
strel JAcct

PRINT *=|Cachums-
coLoR 8 _
PRINT USING ImegeS(1}; EncHovoll(4); Maxvol!(4);
COLOR 6 ‘
P*I'T nl 1 1 - 3 ] i 1 ] [} "
PRINT -aneot]nrsuetalmelr.lhneot}nrw-talu.wurlc.md’t}x_rmmhut Al
coLoR 8 ' :
PRINT USING Images(3);
coLoR &
PRINT "L
IF BrOuts = SEXT® THEN

[ ] 3 [ [ 1 LN 1 L ] - In

LPRINT *

LPRINT "|Begining Above Narrows Riparfan Lompoc|Belowiarrows|®
LPRINT *{Cachume+| Storage |FullVolume| Ag cu|ssl ouf s'trel]mti Pipl‘ stret}Acct(®
LPRINT USING Image$(1); EncMovoll(é); MaxVoll(4); AgrCu; TotMI; StartRelesseX; AboveNarrwAcctl;
LPIIIIT - ) p - - 1 ) 1 [ ] ] _Im )
LPRINT * Ju-ndnlmnoetaln.qwmlamemInnoeta!qurlcsnwtlzvrwetahom AF|* -
LPRINT USING Imege3(3); JunStartsShortageX; JurMindelvl * 100; JunlowvolX; cibStartShortageX; GibMirDelvl * 100; GibLowVolX; Cacst
I.Pll!‘l' »l. [ 3 ' [ . Il Il ] L] . .

END IF - )

IF RunTypa$ = “Sumnry® THEN LOCATE 11, 35: COLOR 15: PRINT ™ Computing *

TotsiDraftic1} = Drafti(1)

TotalDrafti(2) = Drafti(2)

TotalbDrafti(3) = Drafti{3) + Drafti(é) + Drafti(5)

TotatDrafti{4) = Drafti{l} + brafti(2) + Orafti(3) + prafri{é) + Drafti(5)

FOR WerYrMoX = 1. T0 12 . :
JurDivl (UerYrioX) = Drafti(y) * PentX({1, WerYrHoX) / 1000
CibDivi(WtrYrMo%) = Rrafti(2) * pentX{2, WerYrioX} / 1000
GibOrdDivi {WLrYriok) = 41891 * PentX(2, VtrYrieX) / 1000

._\g_

o I )

W N BN ) A AN ) BEE) B ) B ),

JulstnrtShorlagox: JunMinbelvt * 100; JunlowVolX; GibStartshortageX; Gibﬂirluivl . m} GibLowolX; CacStart

1 ] 1 1 t i 1 _ [ ™

e d

Drafei(s); Startaetdlux; belowiarfll

i

Cuad
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3089 * Pent%(2, WtrvrMeX) / 1000

prafti(3) * Pcnt¥(3, werYeMeX) / 1000

prafti¢e} * Penti(4, WErYricX) / 1000

Cachivi(3, WtrYrMoXk) prafti(5) * Pcnt%(5, WLrTrieX) / 3000 . :
CacDemand! (WtrYrHoX} cacDivi(l, WtryrMoX) + Cachivi(2, wtryrMo%) + Cachivi(3, WerYrMoX)
) = SyN1l * PentXk(s, wtryrMoX) / 1000

11 * pentX%(6, WirrrMok) / 1000

= Agifu * AgDistl(Utr'rrHo%) / Eavgii{WtryrioX)

CibFLdDivi(WtrYrMoX) =
cachivi(l, WtrYrMoX} =
cachivi(2, WirfrioX) =

SyDiv!{Utr'frHoZ

Bubivi(WtrYrioX) = BuM

AgUseFac:ori(Ntr\‘rﬂoX:
NEXT MtrYrMoX
sYRSeept(1) = 0
SYRSeepl(2) = O
SYRSeep! (3) = 0
5YRSeep!(4) = O
DAdderX = ©
Lastflddivl = 0
LOCATE 20, 1

2

BEGIN ANNUAL LOOP
FOR Yr% = 1913 TO 1979

IF yrX = 1952 THEN

DAcderX = DAdJX

END IF

IF Runlypes = »Sumery" THEN GOTO 2970

IF ¥rX < BeginDetPrintX THEN GOTO 2970

1F Yr% >= BeginDetPrintX + NurDetYrsX THEN GOTO 2970

coLoR 1 : .

PRINT USING Image$(5); ™ Oct-Sep Water Year = ¥; Tr¥% - 1; *-%; Yo% - 1900; ™ (flagged for monthly detail)* .

IF RunOutS. = MEXT® THER LPRINT USING Imege$(5); ™ Oct-Sep Uster Year = ®; YrX - 1; "-#; Y% - 1900; = (flagged for monthly det

SELECT CASE RunType$ .

CASE "Abviarrows"

COLOR 4 ,
PRINT % »
PRINT [C-vom Unimpr [Runf | Bank [Répr [Agric |River |Banks jUndr [KarroulLy| WONTUS EXDING |*
PRINT. »|Riprn| runcff|depl |depl [divs. C.U. |perc. |Phrea| flow|outflulfl} ANA l 1ds lVoll.- "
PRINT ® - L
1F RunOuts = MEXT® THEN ' v
LPRINT ®p— - »
LERINT ™[C-Lom]Unimpr |Runf [Bank ripr|agric|River|Bankk unde |narrow|Lv] MONTHS ENDING ™
LPRINT *|Riprn}runcff|depl depl |divs| C.U.|perc. Phrea| flow|outflu|fL] ANA | Tds |Volt- »
LPRINT = } t } “
END IF
SOTO 2970
CASE “Slwdiarrows”
COLOR 5 )
PRINT ® -
FRINT *|Belwior |Runcff@jCalc'd caletdltnstrev]cnstre|8lwir| Calc'd gluNariRedctn| BNA |*
PRINT *|Subsres|Narrous|Percol| Qinc Narrust|Percol [Reles |aFlerav|Credit|in BNA |Acent |
ERINT = } . ' .
1f RunDuts = "EXT™ THEN ' '
LPRINT ¥ , - "
LPRINT *|Beludiar |RunctfalCalc’d caletdCnstrev|Cretre|BluNr cale'd|iwnariRedctn] BNA J®
LPRIRT *|Subsrea|Narrous |Percel Ginc [MarrwsQ|Percol [Reles|QFlorAy tradit|In BNA|Acent|®
LPRINT * } .
EMDh IF
GOTO 2970
CASE ELSE
COLOR &
PRINT ® —
PRINT *|RESRVMONTN & YEARS aLS |Lenk [Piped|punar r-mllltcsrvr|sysu| WONTHS EMDING |*
PRINT #|® + ShortismeS(ResvOetX) + *|runoff|precp mpol-m|di\frt|rolu|inﬂ|lp|tls|yiold| uSEl |area|storag|®
PRINT = e ———1—— ot —t——"
IF RunOuts = ®EXT™ THEM . ’
LPRINT * - L
LPRINT =[RESRV]WONTE & YEARS VALS|Leak Piped]Dwnar Tunt [resrvr[systa|  moTiS EXOING e -
LPRINT »|# + Shortimees{ResvDetX) + “]runof f|precp evnpol-mldivrﬂnlulinflispllll|yicl.d| WSEL |areajutorag|®
LARINT *pe — "
END IF
END SELECT

2070 FOR ResvX = 1 10 3
Annunoff1(Resvi) = 0
Yriesk|(Resvi) = O
vavg! {Rasvi) = 0
Yriunli(Rasvk) = ©
YeDivst(Resvk) = 0
YrRelst{ResvE} = 0
YrsysYldi{ResvZ) = O




Yr5pili(ResvX) = 0
YrRainOnLake! (ResvX) = G
YrEvpo!{ResvX) = 0
Annshort! (ResvX) = 0
NEXT Resvik
YrPhankolt = 0
YrPhanEvpt = 0
“YePharDiv! =
YrPhanRell =
YrPhanSpll =
YrPhanYld! =
YrPhanShort!|
PhanAvgvol! = O
Phanvoll = LastVoll
FhanAresl = LastAres!
yrunimphunoffl = 0 ‘annual accumulators
YrRunoftDept| = 0
Yrgankbept] = 0
- YeHIcs = 0
- Yraglul = 0
YrRiveercl = 0
Yraankl = 0
YriunderFlowl = 0
YeiarrowsQl = O

1
'
|
|
"
”
e ' - i
|
i

Vavgl(é) = 0
YréalcPerct = 0
Yreaicinerl = O
Yrionatirustl = 0°
YrionstPercl = 0
YrielowirvsRetl = 0
Yroflor = 0
Cumliarrousa! = 0
CumlConstiirwsat = 0
YrelowrusCred! = 0
Yrinkedul = 0
Yrislowirusicet]l = 0
CsFacl = CoEffl
psum = 0
Gpaum! = 0
tpsust = 0
LpSumi = 0
spSuml = 0
o = Yr¥ - 1937
lescnocer wemasem= ee THIS BEGINS MONTHLY LOOP ==--sssusscderssss
FOR WtrYrMoX = 1 TO 12 o '
MoX ® 12 * (TrX - 1918) + WtrYrMoX - DAdderX
Leakglt * O
selowlrushel]l = 0
CsFlagk = SeedX
IF Csfacl <« CsEff} - .01 THEN CsFlagX = 0
LF VtryrioX = 1 THEM CsFlagX = 0
IF WerYrioX » 7 THEN CsFlagX = 0
1F MtrYrioX = 8 THEN .
If EncMovoli(1) < JunStartShortageX THEN i o
JunkedFact = (EndMovoli(l) - JunkowvolX + JurMinDaly! * (JunStartShortageX - Endovel1 (1313 / (hunStartShortageX - Junlowvol
1F JurRedFec] < O THEN JunkedFascl = [ ) ’ - .
1F JunRecFacl < PShortMinYri{1) THEN PShorthintrl (1) = JunedFact i

XD IF

IF Encovoll{2) < GibStartShortageX THEN . ) :
GibtRedfacl = (EncMovell{2) - GiblowvolX + GlbtirDelvl * (GibStartShortageX - EndMaVoll(21)) / (GiuStartshortageX - GiblLowvol
IF GibRedFact < O THEK GibRedfacl = 0 : ' .
1F GibRedFec! < PShortMintri(2) THEN pshortiinYri(2) = GibRedFaci

END IF

1F EncMovoli(3) < tacStartShortaget THEN '
£acRedfac] = (EndMoVoll(3) - CacLowvolX + CacMinDelvl * (CocStartShortagel - EncMoVol 1(35))) / (CacStartshoctegel - Cacl.owVol

IF CacRedfacl < O THEN CacRecdfac! = 0

IF CacRedFacl < PShortMinYri (3) THEN PShortintri(3) = CacRedFacl

END TF .
END IF )
IF JunRedFacl < 1 THEN

IF EncMovoli¢1) > JunStartShortageX THEN JunRedFacl = 1
END IF .
SELECT CASE ModeS(1) '

CASE “ LokeSEYLA”
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Dj:  Jbivl » JurDivE(WtrYrikoX)
G010 b
CASE “LakeDraft®
JDiv! = junRedFaect * JunDivH{WTrYrHok)
GOTO Gb
CASE ML+T SfYig™
Joivl = JunDivi{WtryrMoX) - TunnelX(l, Mok)
GOTO Gb
CASE “L+T Dreft™
Joivl = JunRedFac
-GOTD Gb
CASE ELSE
G0TQ Dj
END SELECT
IF GibRedFac) < 1 THEM
IF EncMoVoli(2) *» cibStartShortageX THENW GibRedFact = 1
EMD |f ’
SELECT CASE Hode3(2)
CASE *LpkeSfYic*
pg: GDivi = GibDivE (WErYrMoZ)
GOTO Ca
CASE “LakeDraft™ ’
eivl = GibkedFacl * GitDivi (weryrioX)
BIT0 Ca
CASE "ieT SYld™
coivl = GibDiveiwtryringX) - TunnelX(2, MoX)
.GOTO La .
CASE "L+T Draft”
GOivl = GibRedfac
GOTO Ca
CASE ELSE
6070 Dy
END SELECT
Cs: IF CacRedfac! < 1 THE
IF Enceovel1(3) > CacStartShortagel THEN CacRedFacl =1
END IF - : .
SELECT CASE Mode$(3)
CASE "LakeSTYLO™

1 % gJunDivl{WTrYrMoX) - TunnelX(1, MoX) / Junl!;dhcl)

oo

]

| * (GTbDiviWLrYriMoX) « TunnelX(2, MoX} / GibkedFact)

" be:  CDivl = Cachemand! (WtrYrioX)

. GOT0 Juncel
CASE ®LakeOraft* .
_gpivi = CacRedFsct * CacOesand! (UtrYrMoX)
GOTO Juncal
CASE *L+T STYId™
 coivt = Cachemand] (UErYenoX) - TunnelX(3, MoX)
60TO Juncal
CASE "L+T Dreft®
Coivl = CacRedfac
GOTO Juncal
CASE ELSE
GOT0 De
END SELECT
b e oomuoe-eos==Jucel Reservoir Section = = = = - = =
Juncal: Resvik = 1
upstraspilll = 0.
ReguiRelense! = 0
runcffinct = 0
Raininct = 0
IF Coflagk = 1 THEN ‘ . '
VT = 3001 * (AccretX(1, McX) + AccretX(2, MoX) + AccretX(3, McX)) - (Maxvoti¢1) - EndMoVoli({i}) - tMaxvol1(2) - EmdhoVoll(2))
JE VT > MaxVelt(3) THEN
Tap: CsFiagk » 0 '
G010 Jbpe
END IF
IF Accreti(2, MoX) » 600 THEN )
tsFact = CsFact * (1000 - AccretX{2, MoX)) £ 400
IF Csfect <= D THEN GOTO Zap
END IF
Xt = JpSumt + RainX(1, MoX) / 300
Raininc! = CsFact * Csinch(1, MoX)
1F X1 < © THEN GOTO Nrj
Slopet = 2 % JunPar(1, Ynk) * Xi + JurPer! (2, YaX}
IF Stopet <= 0 THEW GOTO Nrj
IF stope? >= .95 THEN Siope! = 95
Runoffine! = 7.413 * Raininct * Slope!

1 * {CacDemandt {WtrYrioX) - TuwnelX(3, MoX) / CackedFacl)
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JpSunt = JpSum! + (Rain¥%(1, MoX} + Raininel) / 100
ENG IF
Jbps: Acer) = 1001 * AccretX{Resv%, MoX) + Runofflncl
Rafner! = RainX(1, MoX) + Rainlnc!
AnnRunoff 1 (ResvX) = AnnRuncff1 (Resv%) + Accrl
Inflow! a Accr!
funnl® = TunnelX%{ResvX, MaX)
LakeDivl = JDivi
Junset: GOSUB Reservoir
volGrph! (ResvX, MoX + DAdder%) = VolumeT!
SELECT CASE ModeS(1)
CASE “LakeSfyld®
JunShert! = JunDivi¢uerYrmok) - LakeDiv!
6010 F}
CASE “LekeDraft
GOTO J1
CASE %,+T SfYld"
JunShort! = JunDivi{WtrYriMoX) - (LakeDivl + TunnlX)
GOTO Fj
- CASE “L+T Draft®
GoTO J2
CASE ELSE
070 J1
~ END SELECT
Fjz IF JunShortl > .001 THEN ShortMorX{1) = ShortionX(1) + 1
AnnShort] (Reavi) = Annshort! (Resvk) + Junshort!
_ TabValusl(1, Mok + DAdderX) ‘= JunShortl
If Yr% »= BeginDetPrintX THEN
1F ¥r% < daginDetPrintX + MrDetYrsX THEN
I¥ RunType$ = “Jurical® THEW GOSUS DetaflPrint

EW IF
ENO IF
JunSource! (MoX) = JunFectort * (LakeDiv] + TumnlX)

IF Junfacter] > 1 THEW JunSourcel {(HoX) = JunFactor!
vpstrmspi Ll = Spilll

o ewanaw===Gibrattar Lake Section = = == = =~ =

Gibraltar: Resvi = 2 :
runofiinct » 0
Reinlnc) = 0
iF CsFlagk = 1 THEN

X1 = Gpauml + RainX(2, WoX) / 300

Raininc! = CaFact * CslncX(2, WoX)

IF X) < 8 THEM GOTO Nrg

Slopel = 2 * GibPari{l, YRX) * Xi + gibPari(2, YnX)

IF Slope! <= O THEN GOTO Nrg

Runofflnct = 107.73 * Rainlnct * Slepet
END LF

Nrg: Rainer? = RainX(2, WoX) + Raininet
Acer! = 1001 * AccretX(Resvk, Ma%) + Runaffinecl
1nflow! = UpStraspilt]l + Accrld .
AnrRunof £1 (ResvX) = AnnRunoff1{ResvX) * Intlowl
TuontX = TunnetX(ResvX, MoX}

e owenes=s=pPhantonops start here - = = = == = <
afidt » 0 . .
M0
pret = Raineri / 100 :

Evpl = B " EvapX{ResvX, MoX) * PhanAresl / 3200
If Prel « 1.67 THEW GOTO NF :
IF Pret < & THEN
IF Pret < 3 THEM
IF Gpsum! < 43 THEM Goto M
GOTO 503
Ew LF
1t Gpaus! < 25 TREN SOTO Nf
END IF . .

508 IF WtrirMok > 8 THEN GOTO Nf
IF Infiow! < 2900 THEN GOTO Nf
Yer! = Gpmuml + Pret / 2
IF Xerl < 8 THER '

1F Prel < 9§ THEN GOTO Nf
END IF
‘$lopel = (Inftowl / 11520) / Pret
Al = 5 * Slopel / (Xert - 5.5)
IF A! < ,0D2 THEN GOTO Nf
IF Al < 0045 THEN

Nrj:

N

Jz2

| |

i

e

-
i

i
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IF Prc! < 8 THEN GO0 N

END IF

ofld! = Inflow! * .¥88

1F gild) < 50000 THEW
gfldt = Ofldt * (.26 + 74 * ofidr / 50000)
IF afldl < 1587 THEN ofild! = 1587

END IF
. Nf: Gpsum! = Cpsum! + Prcl

gord! = Inflowl - Gfld!

Detl = 85567 - LastVoll

1F Delt > Inflow! THEN Dell = 1nflow!

ordRatiol = 1

Fidratiol = 0

IF afid! > G THEN
fidRatiol = {ofidi /7 Inflowt) ~ 2.46
IF Flamatiol » 997 THEN FldRatio!l = 997
ordratiol = 1 - FlcdRatio!

END IF

Orddivl = GibOrdDive (HtrYrioX)

Elddivl = GibFlaDiv! (wtryriol) )

1¥ Lastflddivl = & THEN Flddivt = Flddivl 7 2

IF Qordt > O THEN
Ant) = Qordl
1F amt! > orcRatio
IF Orddivl > Amt] + Ordvoll THEN Orddiv
GOTO 546

END 1F

IF Orddivi > Ordvol} THEN Orddivt = ordvol)

544 IF afldt > O THEN

Amt} = Ofidl
If Amtl > FldRatiol * Del! THEN Amtt = FldRatio! * Dell

IF Fiddivl > Amtl + Fldvol! THEN Flddivi = Amt! + Fldvell

GOTO 553
END IF '
1F Flddivt » Fidvoll THEN Flddivi = Fldvoll
553 pharDivl = Flddivl * Orddivi
- Phancell = 0 . .
Prel = Prcl * Phonareal / 12 :
VolEst! = Phanvoll + inflowl + Prct - Evpl - PharDivl
IF Bimdﬂ.ﬂ(mﬁrﬂ) = 1 THEN
15 phanvoll > B500 THEN .
"JF VolEst! > 8500 THEN GOTO uphel
EMd IF
phanret! = Inflow!
CunPhankel! » CumPhenitel] + Phanrel |
IF GaPhariel! > 636 THEN
Phanrell = Phanrell - (CusPhankell - 616)
CuwPharkel! = 616
EWD IF
volEst) = VolEstl - Phanrell
END IF
NPRel: IF WrrYrioX = 2 THEN CusPhaniel! = O
Phanspt| = 0
Phanvoll » VolEstl
1F Phanvoll < O THEN
PharRtoll = Pred
PharEvp! = Evpl
PhanEmpty: Partt = Lestvoll / {Lastvoll -
Orddivi = Orddivi * Partl
Flddivl = Fladivl * Part!
PharDivi s PherDivl * Part]
- Phanrel} = Phanrelt * Partl
PharRol! = PhanRoli * Partl
PhanEvp! = PhanEvp! * Part!
PhanPointer = 1 :
phenvoll = §
Phariresl = 0
PhanElev! = Phanbatuml
GOTO Phanset
END IF
IF Phanvoli > BS&T THEN Phanvol! = B567
GOSUB PhanAESel
PharRoll = (Prci + Rainer! * PhanArea! J 1200y /2
PhanEvp! = (Evp! + B * EvapX(ResvE, NoX) * PhorAreal / 1200 1 2

phanvoll = LastVoll +

{ * pell THEN Amtl = ordRatic! * Dell
| = Amt! + Ordvoll

Pharwoli) '

Inflow! + PhanRolt - Phanbivi - pPhanrel]l - PhanEvp!




1F Phanvol! < @ THEN GOTO PhanEmpty
If Phanvolt > 8567 THENW
Phansplt = Phanvoll - 8567
phanvoll = 8567
END IF

GOSUB PhanAESet
gordi = PhanEvp! * Ordvol! 7 Phenvolt

Efldl = PhanEvpt * Fldvoll / Phervold
1F Phanvoll = 8567 THEN
1F @fldt = O THEN
Ordvoll = Ordvoll + Delt + Fladivt + Efldl
Flavsll = Fidvol! - Flddivl - Efid!
IF Fldvel! <= O THEN
Ordvol) = Phanvoll
Flavelt = 0
GOTO Phanset
END IF
Balsnce: 1F Ordvolt + Fidvell © Phanvoll THEN
piffl = Ordvol! + Fldvoll = Phanvoll
‘Ordwoll = Ordvoll - (Ordvol] / Phanvoll) * Diffl .
Fldvol! = Fldwol} - (1 - ordvoll # Phanvolt) * Diffi
GOTO Phanset .
]o IF
GOTO Phanast
(M0 IF . .
Fidvoll = Flevoll + FldRatiol * Dell +» 077 * orddivl
Ordvoll = Phanvolt - Fldvol)
6O%0 Phanset
END IF :
Rordi = OrcRatiol * PhanRol?
sftdl = Flcaratiot * PhanRoll : )
Ordvell = Ordvoll + Gordl + kordl - Eordl - Orddivi - Phancell
Fldvoll = Fldvoli + ofldi + rftdl - Efidl - Flddivl
1F Fldvoll <= O THEM
Ordvoll = PhanVoll
Flovoll = 0
. GOTO Phanset
EW0 IF
1¥ Ordvoll <= O THEN
Fldvolt = Pharvoll
ordvol! = 0
GOTC Phanset
EnC IF
GOTO Balance
Phansst: Lastfladivl = Fiddivi
Lastvol] = PhanVoll
LastAresl = PhanAres! '
YreharDiv = YrPharDivl + Phandivi
Yephanitell = Trihankell + Phanrall
YrPharoll » YrPharRoll ¢ PhanRol)
YroharEvpl = YrPhanEvpl + Phankvpl
yrePhanspll = YrPhanspll + phanspll
YrPhantidl = YrPhan¥idt + PharDive + TunlX
PhanAvgVol! = PhanrAvgvolt ¢ phanNol !l
IF PhanMinvoll > Phanvoll THEN
phanMinvoll = Phanvoll
PhaniinicX = WerYrioX

PharMinyrX = ¥rX .
If WtryrioX < & THEN PharmintrX = PharMin?eX - 1

ENd IF .
phrsShortl = GibOrcDivi(Utririok) + GibF LD ivt (WrrTrMoX) - PhanDivt
If Phoshortl » 001 THEN

YephanShort! = YrPhanShortl + Phnshortl

PhanShortCtrX = PhansShortterk + 1
Fractol = PhorDivl / tclbord’ivltﬂtr\'rM) + GibFLADivE(HErYritoX))

1€ PhanMinPent! > Fracto! THEM PharMinPent) = Fractol
Ex0 IF .
Tobvalusi {2, Mo% + DAdderX) = pPhnshoet!
1F Yr% >= BeginDetPrintX THEN

IF Tr% < BegirDetPrimtX + NusDetYrsX THEN

1F RunType$ = upaseGib® THEN COSUS DetailPrint

. END IF :
END IF

LakeDivi » GDiv!
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NetEvap! = Areal(2) * (Rainerl - .8 * EvapX(2, MoX}) /7 1200
VolEst! = EndMovoll(2) + Inflow! + NetEvap! - LakeDivi
IF VolEst! < O THEN LakeDiv! = LakeDiv] + VolEst?
IF GinthowRelFlagk{WtryrioX) = 1 THEN
IF EndMovol I (ResvX) > B554 THER
1 VolEstl > 8554 THEW GOTO Nr
END IF
Regulieleasel = Inflow! )
Accumielease! = AccumReleasel + RegulReleasel
1f AccumReleasel > 615 TREN :
RegulRelease! = RegulRelease! - (AccumRelease! - 616)
AccumReleasel = 8§16
END IF
END IF
Nr: IF Mur¥rMoX = 2 THEW AccurRelease! = 0
Gibset: COSUG Reservoir
volGrpht (ResvX, MoX + DadderX) = Volume7!
SELECT CASE Mode$(2)
CASE "LakeStYLo™
Gi: GibShort! = GibDivl(WtrrrioX) - Lekebivl
'GOTO Fg :
CASE “LakeDraft®
GoTo 61
CASE “i+T SfYLlc®
62: GibShorth = GibDivi(WtrYrHeX) - (LakeDivl ¥ Tumnl®)
GOt0 Fg
CASE "L+T Draft™
GOTO 62 ’
CASE ELSE
GOTO G1

" END SELECT
fg: IF Gibshort! > 001 THENM ShortMonX({2) = ShortMonX(2) + 1

Annshort! (Resvk) = AnnShort|(Resvk) + GibShort!
Tabvalue! (3, MoX + DAdderX) = Gibshertt -
IF YrX >= BegirDetPrismtX THEN
IF IrX < BegirDetPrintX + NumDetYrsX THEN B
1F RunTypes = "Gibraltar® THEN GOSUS DetailPrint
£ IF
B IF
GibSeurce!(MoX) = GibFactor! * {LokeDiv] + TunlX)
Correctionl s PhanSpl! - Spilll
IF nitigationFlagX = 1 TiHEN -
IF Correctionl < 0 THEN Correctionl = 0
END IF ’
upStraSpitll = Spille
tewowenneoow e lake Cochuma Section - = = =~ > = = =
Cachuma: Resvi = 3
Livel = 0
LivStraFlghX = 0
LivStraFlplX = C
LivStrafFig2X = ¢
LivstraFig3X = 0
Runoffincl = 0
Raininct = 0
IF CsFlagk = 1 THEN
X1 = CpSuml + (RainX(2, MoX) + RainX(3, MoX)) / 600
Rafnincl = Csfacl * (CsInck(2, MoX) + Csinck(3, MoX}) / 2
IF X8 < T THEN GOTD Nrc ’
Stopet = 2 * CacPari(l), YRX) * XI + CacPari(2, TrX)
IF Slope! <= 0 THEN GOTO Nre : :
Runoffincl = 107.2 * Reininct * Siopel
CpSuml = CpSum! + (RainX(2, MoX) * Raink(3, MoX)) / 200 + Rainincl 7 100
Rainlncl = Csfacl * CsincX(3, MoX)
ENd IF
Etl = Areal(ResvX) * CachETX(MoX) / 1200
Acer! = 1001 * AccretX(Resvk, MoX) + Eti + Runoffinct
Infiowl = UpStresSpilll + Acert
Rainer) = RainX(3, Mo%) + Rainincl
RegulReleaset = 0
-pfacl = %
1F maxEievi(3) > 628 THEN
IF DunStrRelFlagh(Weryriok) = 1 THEN
IF LastMonthsSpiltt > 500 THEN GOTC Nrel
IF $tryrMoX < 10 THEN .
I AccretX(4, MoX} >= 5 THEN GOTO Nrel

3 . Nre:
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| END IF

; IF WtrYedo% < 3 THEN

| IF Aceret®ts, Mo%) »= 10 THEN GOTG Nrel
END JF : .
IF TotDewatStor! > StortReleaseX THEN RegulRelcase! = (TotDevatStor] ~ OperDewstStorX)
§F RegulReleasel > AboveNarruhcct! THEN RegulReleaset = AboveNar rwAtetY

IF RegulReleasel > 4000 THEN RegulReleasel = 5000
If BelowNarrwAcct! > StartRelBlu% THEN BelowNrusRe
IF BelowNrwskeli > 500 THER gelowkruskel! = 500

IF GFlori > 120 THEN gelowhirwsRel)! = 0

iF ReguiReleasel > 1000 THEN pfact = 1.4

END IF

END IF )
Nrel: AnnRunoffi(Resvk) = AnnRuncf£1 (Resv%) + Inflow!

TunnlX = Tumel:(ltesv%, MOX) :
LakeDivi = CDivl
1F MaxElevi{3) > 428 THEN R

1F LastEll > MaxELevi(3) - 30 THEN

Bufetet = 2 * (MaxElevi(3) - LastELl) + 1.5
- Leakpl = MaDaysX(uTrYrioX) * Leskage! (BufPtri)

END IF
. END IF - ’
Cachsat: GOSUB Reservoir .

VolGrpht {ResvX, MoX ¢ DAcderX) =. YoluneT!

SELECT CASE Mode3(3)

CASE “LakeSfYid* -

© ¢1: Cacthortl = Cachemand! (MtrYrioX) - LakeDivi

GOTD Fe

CASE "LakeDraft®

LI = BelowNsrrwAcct!

o0 € .
CASE "LeT SfYLI™
_ C2: CacShortl = CacDemand} (MErYriNoX) - CLakeDivi + TuwnlX)
6OTO Fc .
CASE ®L+T Draft” '
eoTo €2 )
CASE EL3E
go70 €1
END SELECY _
fc: IF CacShort! > 001 THEN ShorthonX(3) = ShortMonX(3) + 1
Annshort! (Resv) = Annshort| (ResvX) + CacShort!
Tabvatuel {4, MoX + DAdderX) = CacShort!
TabValuel (5, MoX + DAdder®) » JunShort! + GibShort! + CacShortl
Tabysluel (6, Mo + DAdderX) = lntflow!
Injecti(MoZ) = 0
IF spitly > spiltinjectThreshX THER
InjectI{MoX) = lnjectRatel * pobaysX(WtrYrioX) :
‘t’f LsstHonthsSpill = 0 THEN Inject)(HoX) = Injecti(ioX) 7 2
END IF
spittl = Spitll - Inject] (MoX)
CacSourcel {(NoX) = CacFactor] « {LakeDiv) + TurnlX)
ystSourcel (MoX) = WasteMaterX / 121
Swosource! (MoX) = SupDelX * Swpt{YrX) / 121
DalSourcel (weX) = 0 :
1F Encovoll(3) < 120000 THEN
1F Enchovol ) {2} < 3000 THEN
Deltsl = SessonalDistribl (UerYrioX) * MaxProdievelX
IF Deltal > MaxPumpX / 121 THEN DslSourcel (Mo%) = Deltal - NaxPumpX /7 121
IF OslSource! (MoX) > DesalMaxAfdl * MoDaysX(MtrYrMcX) THER DslSource! (HoX) = DesalMaxatdl * NoDaysk{utrYrioX)

END IF
SubSource! (MoX] = SeasonalDistriblWtrYraeX) * HaxProdievelX

IF YeX >= BegirDetPrintX TREM -
If Y% < BeginDetPrintX « NunDet¥rsX THEN
IF RunType$ = “Cachuma™ THEN GOSUB DetailPrint

END IF .

END IF :
Cach¥etini = Inflow! + Correctionl - Leskgl

IF CachNetlnl < 25 THEN CachNetinl = 5
Yriesk!{Resvk) * Yrieak! (HesvX) + Laskg!

tastEl) = Elev?l )
tease=e==«-$tart Ripsrian Section - - * = <
© 1F spill) > O THEW LivStraFlglX = 1
IF AccretX(é, MoX) »= 40 THEM LivStrmflg0X = 1
IF (RegulRelease! + Leakgl) > 120 THEN LivstreFlgdX = 4

Lrolmel = 0 .
~26-

- (JunSource! (HoX) » GibSourcel (MOKY. » CacSourcel (HaX} + SupSourcel (Ma%)

- {JunSourcel (HoX) + gibSourcel(MoX) + CacSourcel {MoX) + SupSourcel(

-




tralnct 9
Srolnc! = @
“$roinct ¥ 9
If Csflagk = 1 TAER
Lxt = LpSumal + .003 * Rain¥%(3, MoX)
sx{ = SpSum! + 00367 * Rain%(3, MoX)
Leninel = CsFacl * &% CcsincX(3, MoX)
Srnlnct = CsFact * 1.1 % csincX(3, MoX)
IF Ll < 7 THEN GOTO Chksal
Lelope! = 2 * LomPari(1, YaX) * Lxl + LonPari (2, ThX)
1F Lslope! <= 0 THEN GOTO Chksal
Lrolncl = 198.4 * Lrninct * Lsiope!
Chksal: IF Sxt < B THEN GOTO Nrl
Sslopet =2 * salPari{l, YrX} ® Sxi + satPert{2, YnX)
If Sslope! <= O THEN GUTO Kri
tF Sslopet >= .95 THEN Sslopel = 55
Srolnz! = 25.12 * Srnincl * Ssiope!
wrls LpSus! = LpSumt (.9 = Raini%(3, Wo%) + Lrninci) / 100
spSuml = SpSuml + (1.1 * Raink(3, MoX) * seninct} 7 300
END IF
Acerl = 001 * Accreti(é, Mo%) + Lrolnst - uplandDeplX
salsipuedesl = 1001 * SalsiX(McX) + Sroinct
sankDepll = 0
IF Accr! < O THEN
sankDepll = -Accrl
Acert = D
Exo IF
Residl = 0 ) -
Acer] s Acer! - Salsipuedes]
1F Accrl < O THEN
Residl = Accr!
Aceri = 0
END IF '
unimphunoffl = Spitil + RegulRelessel + Leakgl + 1001 *
YrinimpRunof 1 = Yrininphunot{t + UnimpRunof £1
YrRunoffDepl! = YrRunoffhepl! + UplandDeplX = BankDepi |
YrSankdept! = YrBankbepli + BankDepl
TunFael = TumnlX /7 2500 x_1*TunnlX/250, shere .1 is bank nultiplier
Aguseiol = AgUsefactor! (VErYrMoX) * EvapX(3, WX}

,.,.,........ i I ,_ _

hﬁ

Accret®(é, MoX} + Lrolnct

I---.-----.--.--.--oo--..

Santa¥rez: ]
TempDewntitor! = RipfuliSynX - EncRipStorsynl
PercRatel = STrPerct * TempDewatStort / sYnstri
1F PercRatel > SYnPercl THER PercRate! = SYnPercl
PercRatel = Perchatel * -Pfac!
ainl » 316 * Acer} + Spllis + RegulReleasel + Leakg?

oalisalt = O
IF Oinl ° Betal > (4.285 * PercRatel) THEN GAlissll = (@inl
seep! = Ginl - DALisall
IF Seepl > SYASpMxi THEN
arlisaly = calisalt + (Seep! - SYNSpMx!)
Seepl = SYnSpMx!
EWD IF
IF TeapDewatStor! > 4900 THEN
Sankl = .9 * Sylast!
GOTO SySet
END IF
Bankt = Tunfecl ¥ (TesghewatStor! - 2928)
1F Sanki » O THEN Bank! = SyRedl * Bankt
Syset:
SyLast! = Bank!

pank7! = Bank!
EncRipStor§ynl = ErcRipStorSyn! + Seepl + Bankl = 75 - SyDivi(WtririoX) - 1B * Aglsedol - .TB * BankDepl1

IF EncRipStorsynl <= RipFullSynX THEN cOT0 Suelliton
peltat = EncRipStorsynl - RipfuliSynX

Seep! = Seepl - Deltal

oAlisal! = QAlisalt + Deltal

EndRipStorsTn! = Ripful lSyn%

* Betal - 4.285 * PercRatel) ~ Alphatl

Sp?l = Seep!

SYRSeepl (1) = SYRSeep!{1) + Seep!

IF CAlisatt » 120 THEN LivstrmFlgiX = 2
TempDewatStor! = Ripful \Buel% - EndRipStorBuell

percRete! = BuePerc! * TespDewstStor| / BueStrl

!s ;|




1§ PercRate! > BueParc! THEN PercRatel = BuePerci!
percRate! = PercRatal * Pfacl
Qinl = .459 * Accrt + RAlisalt
GRend! = 0
IF Qint - Beta) > 2,932 ¥ PercRate! THEW CBend! = {Ginl ~ Betal - 2.932 * PercRatel} ~ Alpha!
Seept = Qinl - GBend!
IF Seepl > BueSpMxl THEN
09end? = QBendl + (Seep! - BueSpMal)
Seepl = BueSphx! ’
ENO If
IF TenpDewatStor] > 5200 THEN ’
gank! = .§ * Bulast)
GOTO busSet
ENd IF
Bank] = Tunfacl * (TempDewstStorl - 54630)
= IF Benki > O THEW Bankl = BuRed! * Bank!
BuSet:
pulast] = Bank! .
park7l = BankTt + Bank! ' )
- EnciRipStorbuell = EncitipStorBuel} + Seept + Bankl - BuDivi (MErTrio%) - .34 * AguseMol - .1 * BankDepit
. 1F EnctipStorfuell <= RipFul LBuelX THEN GOTO EastSantaRita '

peltal = EncRipStorBuell - RipFul lBuelX
Seapl = Seepl - Delzal

0Sendl = GBendt + Delta!
EnctipStorduetl = RipFullBuel®

EsstSantaRita:
_ Sptt » Sp7I + Seepl
SYRSewpl(2) = SYRSaepl{2) + Ssepl
IF CSenddt > 120 THEN LivStrmFlg2X = 4
TenpOeustStor! = RipFultsRiteld - EndripStorshitatl
‘PercRatel = SRitstPerc! * TespbwwatStori / spitaéstr!
1F PercRatal > SRitaEPercl THEM percRatel = SRiteEPercl
Perchatel = PercRatel * Pfacl
ainl = 159 * Acerl + GBend! .
Qabvgalsil = 0 . '
1F Qind “ Betal > 5.789 * PercRate! THEN CabvSalsii = tainl * Betal -~ 5.799 * Purchatel) ° Alphal
Seepl = Qint - Cabvialsi! -
tF Seept > SREtaESpMal THEN
Osbvsalsil = QabvSalsil + (Seepl - SRitaESpMx!)
Seep! = SRTtaESpMxi
BN IF
1F TempDewstStort > 4700 THEN
Barki = .9 * SelLast]
GOTO SRitaESet
END IF
Bank] = Tunfect * (TespDewatStorl - 32)
IF Bank! > D THEN Banki = SeRedl * Bank!
SRitakSet:
SeLost! = Banki .
Bank71 = Sank71 + Bankl
EndRipStorSRitaEl = EncipStorSRitaél + Seepl ¢ Bank! - 15 - .45 * AgUseMo! - .02 * BankDapl)
1f EndRipStorSRitag) <= RipFul L3RitaER TNEN GOTO LestSantsRits
Deles) = EndRipStorSRital - RipFullSRiteEd
Seapl = Sespl - Delta!
Qabvsalst) = aabvSalsil + Deltal
EndRipStersRitaEl = RipFuliSkitaEl

P N N L R

[ . T L B

vestSantaRita:

SpTt = $p7t + Seepl :
EYRSeepl(3) = SYRSeepl(3) + Seepl .
IF GabvSalsi) > 120 THEN LivStraFlglX » 8

i TespDewatStor! = RipFullsRitawX - EndRipStorSRitawl
PercRatel = SRitabPercl * TespDewstStorl / Skitawstrl
1f ParcRate! > SRitsWPercl THEN PercRate! = SRitsWPercl
‘Perchatel = PercRatel * Pfact
Qint = .056 * Accrl + Gl_bvsusi! + Salsipuedest + Residt

GHarrows! = D
1F Qinl ~ Betal > 1.128 * PercRate! THEN ONarrows! = {@int ~ Setal - 1.128 * PercRatel} . Alphal

Seep! = Oinl - ONarrows!

IF Seept > SRitaWSpMx) THEN :
ONsrrows! = CNarrows! ¢ (Seepl - SRitaWSphxi}
Seep! = SRitswWsphx!

END IF

IF TempDewatStori » 1300 THEN

..-2.3...




Bank! = .9 * Swiast!

cOTO SRitaWSet

END IF

pank! = Tunfacl * {TempDewatStort - 344)

IF Bark) > O THEN Bank! = swRed! * Bank!
SRitalSet:

SuLastl = Bank!

gank71 = Bank7! + Bankl
1 + Barki - 35 - .03 ¥ AgUseMol - .1 * BankDepl}

. Seepl = Seep! - belta!
cuarrows! = QNarrows! * Deltal

EndtipStorskitall = RipFullSRitaWX

1 o o @ «# = = = w w = ===

Fin: .
Tabvalue! (7, WoX + DAdderX) = oNarrows )

sp7l = Sp71 + Seepl

SYRSaept(é) = STRSeepl (&) + Seept

Ycdankl = YrBank! + BankT!

vraiveerc! = YrRivPercl + $pTit

Yrticut = YrMicut + Sybivl(ﬂtﬂrﬂdl + Bbivl (MtrYrioX)

YeagQu! = YrAgtut + Agilssiiol
YrunderFlowl = YrunderFlowl + tnderf LowtutX :
TemgOewotStor! = RipFullSynX - EncRipStorsTnl + RipFul lBuelX ~ ErcR IpStorduel] + RipFultski

Livet = LIVStrmFlgOx + LivStraFlgiX + LivstrmFlg2X + LivSTrmFlp3X

aint = GNarrowsl|
cumtol = CumlNarrowsd
GOSUR Lompot -
perclll = Percl!
oflorl = Ginl = Perell *
IF oFlor! < O THEN QFtorl = 0
IF Livel = 15 THEN

IF 0ind > 200 THEN .

gincrt = CachWetlnl - Spitll - RegulRelessel
‘GOTO Bom ‘pypass old methed

6o 1F

END IF .
Gincrl = CachiietInl + AbovellsrrwAcett = vamptswtstant - Spitll - RegulRelesset
pom: IF Qincrt <« 0 THEN Ofrerl = 0
aini = oMarroust + @incrl
Cumll] = CumtConstirusQl
GOSUB Lompoc
5200 Percl2) = Percli :
LF Percl2! < Perclii THEN percizl = Percll)
prtredl = percl2l - PerclYl
Constirwsd! = Oint
Yt =1
IF tivel = 15 THEN
YI=D :
1F Lastiolivel > 15 THEN
IF Carrows] >= 3000 THEM co10 Calclive
5F WirYrioX = 1 THEM
Ratiol = (LOG(.001) - LOGI0001) / CurveSpen!

€010 Fim

EMd IF D
Ratiol » (LOG(CumiNarrowsot) « LOG10001} / CurveSpani

Fim: Al = Ratiol * Aspant! ¢+ AIK!
gt = Ratiol * Bapanl + BIK?
Kl = Ratiol * Kspanl + [ 4] 4]
YI = K1 7 (ONsrrowsl A1) * 1]
IF YI < D THEN ¥! =0
IF Y1 > 1 THER Y1 LI ]
GOTO Calclive
END IF
IF ONarrows! < 1229 THEN
=1
GOTD Calclive
END IF
¥1 = Kool / (ONarrous! - Aonl) + Bon!
END IF
Catclive: Livel = Live! + 16 Q1 - Y8
Cachi¥etin? = YI * Cachietinl :
1F MaxElevi(3) > 628 THEW
AboveNarrwAcct! = AboveNarrHAcCt

1 + Cachietin! - RegulRelease!
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gelowlarrwhcct| = BelowNarrwAcctl - BelowNrwsRei! + BnCred!

SrRecu! = 0

IF Spilll = @ THEN GOTC 5220

Decreasel = TotDewatStor? - TempDeuatStor!

1F Decrease) > O TREN :
IF Decrease! > Spilll THEN Decreasel = Spilil
AboveNarruAcct! = AboveNarrwAcct! - Decrease!
splRchinghrrus! = gpillt - Decreasel

IF splRchinghrrus! > 0 THEN :
If SplRchingNrrust » aMarrows! THEN SplRchinghrrws! = aNarrous!

IF SplRchinghrrust <= BelowharrwAcct! THER
Brkedu! » SplRchinghrrws) * Perclll / aNarrowst
BelowNarrwAcct! = BelowNarrwAcet! - SnRedu!
GoT0 5220

END IF :
BnRedul = gelowlarruacet! * Perclil / aNarrowst

BelowlarrvAcet! = BelowNarrwhcet! - BnRedul

END IF
EnD IF
END IF )
5220 IF AboveNarruAcct! < D THEN AboveNarrwhcet! = 0

TotbeustStor! * TempDewstStorl -
IF AboveNarrwAcct! > TotDewatstorl THEN AboveRarruhcet! = TotDewatStorl

1F BelowNarrwhect! < O THEW Belowlarrwicct! = O
EncoVoll(4) = Maxvol1(4) - TotDewstStor!

Vavgi(s) = Vevgilé) + EncMovol1{4)

volGrphl {4, MoX + DAdderX) = EnchoVoli(é) / 1000
IF Mirwoll(4) <= EndMovoll(4) THEN GOTO 5330
NicWol1(4) = EncMoVol}(4)

HinMo%(4) = wWtr¥rioX

NinYrX(&) = Yr¥ .

TF WeryrdoX < & THEN WintrX(4) = ¥r¥ - 1

EX30 YrAbvirusacct! = YrAbviirusAcetl + Abovedarrwicct]

YrTothewatStor! = YriotDewatStor] + TotDewatStor!
YriarrowsQ! = YrdarrowsQl + aNarrous! :
YrCaicPerct = YrCalcperc! + Perclit

yrcalcoinerl = YrCaleginer! + Qinert

Yrionstirwsd! = Yrionstirus@l + Constirusd!
YrtonstPerel = YrConstPercl + Percl2l
yreelowiruskell = YrBelowhrusRel! + BelowirwsRel!
YroFlort = Yraflors + QFlorl

YrBelowNrusCradt = YrielowNrusCredt + BnCredi
YrénRedu! = YrBnRedut + BrRedul

YrBelowNrushcet) = YrBelowNrusAcet! + BelowdarruAcet!
IF ¥r% < BegirDetPrintX THEN GOTO Ok
IF Yr% »= BeginDetPrintX + NumDetYrs% THEN GOTO Ok
If RunTypes = "AbvNarrows™ THEM GOSU® DetaiiPrint
IF RunTypeS = "Biwlarrows™ THEN ¢Osus DetsilPrint

“ok: tastMolivet = Livel

LasthonthsSpill! = Spilly )
cumlNarrowsdl = Cumilarrowsal + oNsrrows|
CumlConstirwed! = CunlConstrusa! + cons tNrusQ!

NEXT WerYrioX )

feoen~ vemcansssmsca THIS ENOS MONTHLY LOOP ==-==--
FOR Resvi = 1T03

1F Annshortl(ReavX) > Sworst

1F Resvk = 2 THEN .
“1F 7278 - YrPnanDivi > Pharkorst! THEN Phardorst] = 7278 - YrPhanbiv!

sunPhanknfl = SutPhanknfl + AnnRunotfl {2}
SusPhanROL] * SunPhenROL] + YrPhanRolt
SurPharEvp! = SumPharEvpl + ¥YrPhanEvpl
SurPhanDivt = SunPhanDivl + YePharDivl
susPhanRel! = SuwPhaniel! + YrPhankel !
susPhanSpl) = SunPhanSpl] + YrPhanSpli

=

| 3

LTI T L

1(ResvX) THEN Suorsti{ResvX) = AnnShort) (Resvi)

suphanyldl = Surkhantldl + Yrhhantlidl
surPhanVoll = SumPhanvoll + PhanAvgVoll / 12

END IF
Sumtunof 1 (ResvX) = SumRunoffi(ResvE) + AnnRunoff| tResvE)

surPrecipl (Resvl) = SutPrecip! (ResvX) + TrRainOnLakel (ResvX}

SunkEvapl (ResvX) = SunEvep! (Resvi) + trEvpo! (ResvX)
sunLeak! (Resvk) = SumLeak!(Resvk) + Yrieak! (ResvX)
sumbiv! (Resvk) = Sumbivl (Resvi) + YrDivs! (ResvX)
Sumtel | (Resvk} = SumRell(Resvi) + YrRels! (ResvRk)
SuaTunl t (ResvX) = SumTunl](Resvk) + Yriunl | {ResvX)
SumSpiLLI {ResvX) = SumSpi LLI{ResvX) + Yrspi Lt {ResvR)
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sunYidt{Resvk) = SumY Ld! (ResvX) + YrsysYld! (Resvi)
SumvolI(Resvk) = Sumvolt(Resvk) + vevgl{Resvk) / 12

NEXT Resvk
kankert(1, YnX)
Ranker1(2, YnX}
Ranker!{3, YnX)
* Ranker!{é, YnX)
Ranker!(5, Yn%)
Ranker! (6, YnX)
Rankeri (7, Yn¥X)
Rankeri (8, YnX)
Rankeri(¥,

Arnshort!1 (1)

YrPhanshort!

ArnShort(2)

Annshorti(3)

AnnShortF{1) + AnnShorti(2) + AnnShort{3)
AncRunof F1(1)

ArnRunoff1(2)

AnnRuncff1(3)

YrNarrowsQl |

M H N A RN N

RiparisnPrint:
YrAbvirusAcct! = YrAbwNrwsAcct! / 12
YrTotbewatStor! = YriotbewatStor! / 12
vavgi(4) = Vavglids) f 12
Yroelowirushcet] = YrBelowhrusAcet! FAB T
IF ¥r¥ < Begirﬂet?rint! THEN GOTO Py
IF TrY »= BeginDetPrintX + NurDetYrs% THEN GOTO Py~
SELECT CASE ResvDetX
CASE 7
GOTO Py
CASE 1
Resvk =
Volune?s = Vavgl(ResvX) / 12
chsue AreaElevSet
COLCR & . )
PRINT *} }- i t +— i +— 4 } A"
_COLOR B ) -
PRINT USING Image${2); shortNameS(ResvDetX); AnrRuncf 1 (Resvi);
COLOR & : ' .
”I“A.l L L 1 L L ] [l ] - l. L. 1 [ Jn
IF lnDuts = “EXTY THEN
LPRINT *}— } ¥ T 1 ¥
LPRINT USING Imnge3${2); ShortiameS(ResvDetX);
LPIIDII‘ »i 1 L i ] 1 1
END |F '
GOT0 Py
CASE 2
Resvi & 2 )
Phanvoll = PhanAvgvol! / 12
COSUR PhanAESet
COLOR &
PRINY * '

COLOR 8 .
PRINT USING Image$(2): Shor tNameS(ResvbetX); AnnRunoffl (Resvi); YrFhanRol!; YrehanEvp!; Yrieakl{Resvi); YrPhanDivl; YrPhanRell;

COLOR &
PRINT nl 1 L 1 1 L [l ] 1 '] F) - ' 1 [ T
1F RunDUtS = “EXT™ THEN ' )

LPRINT *}——f } }

LPRINT USING ImageS(2); Shortk

m;u ml 1 L I\
ENO IF
GOT0 Py

CASE 3
RegvE = 2
GOTO Ry

CASE &

Resvk =3
GOTO Rg

CASE 5
COLOR &

PRINT *f—t—— : "

COLOR &
PRINT USING Imape${113; “C_Lem|™; YrunimpRunoff!; YrRunoffbeplt; YrBankbepl!; YrMICUL; YrAgthl; YrRivPercl; YrBanki; YrunderFlo

COLOR & '
PRINT ®L 4 L ) 1 3 L 1 1 L [ 1 i ia
1F RunDuts = “EXT™ THEW . .
LPR]“I wul 1 ] 1 [ 1 ] L (1 L 1 1 [ Iu
L 1 T T ) 3 | 1 1 1 1 1 1 1
LPRINT USING Image$(11); “C_Lom|"; YrunimpRunoffi; YrRunot f0ept!; TrBankDepl!; YrMiCLH; YrAglUl; YrRivPercl; YrBankl; Yrunder
LPRINT i i 1 1 i 1 1 L ' 1t 1 1 e
END JF
GOTO Py
CASE &

YrRalnOnLakel (Resvi); YrEvpo! (Rasvi); Yrieaki (ResvX); YrDivel(R

et ——t— "
1
Arﬂh’mufﬂltnuvze; 'rrllrim-lt:elt!uﬂ)ﬂﬁvpol(lesv&); Yrieakl (ResvX); YrDivs
! T -

[ L | | —_—
I ! 1 1 1 1 ] 1

1 L L 1 . | |
]

[
1 T 1 1 . 1 )
msmn\IOetx)- Arrﬁl‘.nofflltletv%); 'I'rPk:unloll;r'rrPt:nrivpl: Yrieakl (Resv); YrPhorDivl; YrPhanke
4 . L ] Jn

H
]

2
lrr
!
!
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COLOR 5
PRINT *|— 4 } } } } ; ; ;
coLor B . .
COLOR &: PRINT USING Image$(?); “BeluMNar"; YriarrowsQl; YrCalcPercl; YrCaleQincrt; YrConstNrusQl; YrConstPerct; YrBelowlrwsRel)
COLoR 5
PRINT "L -
1F RunDutS = “EXT® THEN )
i I 1 ) L L ] Lo im

‘LPR[HT -i_ [} 1 ¥ [] L] 13 ¥ ) - : 1 1
uBelowNar|%; YrKarrowsQ?l; YrCalcPercl; 'l'rl:all.cnincr!; YrConstNrwsQl; YrConstPercl; YrBelowNrusRel!; Y
1 i 1 ] L ] 1 1

} i ] in
1 L 1

i
i
i

L 3 [ L 1 1 1 1 1 I . ™

LPRINT USING ImageS(9);
—

LPRINT ul
END IF
END SELECY
Py: SumnimpRunoffl = suLnispRuncffl + YrUnimpRunoffl ‘Period Accumulators (62 years)
SurRurof fepli = Sumtunof fDepll + YrRunoffDepl! :
SumBankDepl! = SumBankDepll + Yr8ankDepl!
SUMICUT = SusMICU! + YrNICU:
SumAglul = SumAgCut + Yraglut
SumkivPerct = SunRivPerct + YritivPercl
Sumfank! = SumBank?! + YrBank] ,
SumlindrFiowl = SumUndrFlowt + Yrunderflowl
Sumiiarrousdl = Sumiarrossal + YriarrowsQ)
 SumAbvirusAccti = Sumtbviirusicet! + YrAbviirusicet!
SurDevatStori = SusDewatSterl + YrTotDewstStor|
SuWol1(4) = Sumvoli(h) + Yavgi(&)
sunCalcPerc! = SumCalePecrc! + YrCalcPerel - : .
SwCalcolnert = SumCaleginer! + YrCalc@incrl R
SunConstiarwd! = SusConstierwd] + YrionstNrusQl - ’
SumConstPere! = SumConstPerci + YrConstPercl
SumBelowNdrwiell = SusBelowNarwkel! + YrBelowirusRell
SusbFlor! = SumFlor! + Yroflor! .
SumbelowNarsCred] = SumBelowNarwired! + YrielowirusCred]
SusBriecul = SumBnRedu! + Yr3nRedui S
SumBelowNarvAcct! = SumBelowlarwAcct! + YrBelowNrushcet|
NEXT ¥r% .
COLOR 8 - :
Azzuassnzzzasse=xex THIS ENDS ANNUAL LOOP
FOR Resvi = 1 TO 3
surRuncff! {(ResvX) » SumRuncffl (ResvX) / NumYearsX
SunPrecipl (ResvX) = SumPrecipl (Resvi) / NumYears
SunEvapl (ResvX) = SumEvep! (ResvX) / NumYearsX
Sumieakl CResvX) = SumLesk! (ResvX) / NumYearsX
SuxDivi(ResvX) = SumDivi{ResvX) / NumYearsX
SumRell (ResvX) = SumRell(ResvX) / MumfearsX
SusTunl (ResvE) = Sumtunli(ResvX) / NumYearsX

i
i
i
i
i
]
"
I

sumsSpilll{ResvX) = SumSpitli(ResvX) / NunYearsk
Sumt Ldl (ResvE) = Sumyidi(Resvk) / NumYearsk
Sunvoll (Resvi) = Suavol!(Resvk) / NusYearsX
NEXT ResvX :
SuiPhaniinfl = SuwPhanRnfl ./ NuaYearsX
SumPhenROL! » SusPhanRoL| / WumYesrsX
SusPharEvpl = SusPhanEvpl / NunYearsX
SusPharDivl = SunPhanDivl / NusYesrsX )
SurPhankell = SurPhaniel] / WumYearsX
sunPhanSplt = SumPhonSpll / MumVesrsX -
SurPhan¥id! = Suwbhan¥ldl / NumTesrsX
SusPharwol! & SumPhanvoll / NumYesrsd
SusUnimpRunoff! = Sumlnimphtunoffl / NusfeersX
SurRunoffbepl} = Sumituncf{Depl! / NunfesrsX
SumBankDepl! = SumiankDepl! / MumYearsX
SUTMICUL = SusMICUL / WumYearsX
SumAGCUl = SumigCul / NumYesrsZ
SutRivPercl = SumRivPercl / Mumvearsk

sumBank! = Sumdenkl / MumYearsk ) . - :
ii
1

SumUndrflowt = Surindrfiowt! / Numfearsk
Sumiarrous0l = Sumiarrows@l / WunYearsX
SumAbvirwsAcct! = SumAbviirwsAcct! / NumYesrsX
SumCewatStor! = SutDewstStori / MumYearsX
SusVoli(4) = SuaWoli{4) / Num¥earsX
SumCalcPerct = SunCalcPercl / NuaTearsX
sumCaleGiner! = SumCale@lner! / MumYearsX
SusConstiarAl = SunConstNarwd! / NumYearsXk
SumConstPerc] = SumConstPerc! / NumYearsX
SumBelowlarwRel! = SumBelowNarwRell / NumYearsX
SumdFlorl = Sumdflorl / NumvearsX
SumBelowNarwCred! = SumBelowNarwCred! / NunYearsX
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sumBnkedu! = SumBnRedu! / NumYearsX
sumbelowlarwacct] = sumBelowiarwAcctl / NumYeoarsX

-]
[

OO lnsg™ -

o
4t
{ j

@)

image0s = *|StrmSEEP| 5 Ynez = pepEd | Buelltn =
R IX= 1704 ’
KirMos{IX) = MIDS(Months, 3 * Hirll_io%(l%) -2, 3" MinMeX(IX))
NEXT 1%
PHinMos = WIDS(MONThS,
coLoR 1 .-
SY51H = SYRSeept() / NumYearsk
SYSZ) = SYRSeept(2) / MumYearsk
cYS3] = SYRSeep!(3) / NumYearsk
sYSi) = SYRSeepl(4) / NunYearsX
LOCATE 26, %
PRINT ™ SUMMARY: 1918-1979 AVERAGE VALUES {Volslac-ft), Aressfac], Elevs{ft])
coLoR 6 :
PRINY » _ —_ -
PRINT *|RESRV)Runoff PrecpiEvepo Leak|divrs|DSRet [Tunl {Spills Yield| WSEL [Area|Storasg
PRINT ® - ¢ "
COLOR 3
CelX = 0
FOR ResvX = 1 70 3
1Fluﬂ’1'll§llbell-|
IF Resvk = 2 THEN
Phariol] = SumPhanvolt
GOSUB PhanAESet ’
PRINT USING ImageS(13); wpaset”; SumPharRnfl;
END IF
volume7t = Suwoll{Resvk}
GOSUE Areatlevset
PRINT USING ImageS(13); Sh

\
/

T

N —
RMQ

3 * PharMinMoX - 2, 3 * PhaniinMoX)

— Ut
— " =gl

NOg OB

<

v

\\)
~5 L
Wl -+

\.

l

-

hy
1
“J

e
=k
.
(;1

SumPhanROLY; SumPhanEvpl; 0; SurPharDivi} SuwPhankel!; sumTunl ¥ (2); SumPhanSpli;

ortNameS(ResvX + DetX); Ssumunotf1 (ResvX); Suprecipl(ResvX); SunEvapl (ResvX); ‘sumLeak! (ResvX); SumDivi

NEXT Resvk

COLOR & ) .

“l.' " 1 1 3 1 [] 1 - L [ - L I L n

PRINT “]CACH-LOM|Runotf|RDep Bbeplrl&lw Ag CU|Percl{BnkEP {UF iy ONarTY ANA| Tds |volumi®

PRINT * "

coLoR 8 ' T

PRINT USING lmageS(é); "Riporian®; sutnimpRuncffl } sumtunoffDepl); SumBankbepl!; SuTMICUI; SUMAGLUI; SumRivPercl; SumBank|; Suslind
PRINT "} } X L } 1 L 1 L 1 } 1 L )

PRINT USING Image0s; SYS1I; gr521; SYS3I; SYS4!

COLOR 5

PRIHT »l 1 1 1 L -

PRINY "EELMAIloﬂarrus|A:tPrc|qincrnlCmstrG|cth|BllnelIoﬂorlirllul:mdilusem] IIIAI"

coLeR & . .

PRINT USING ImageS(14); waverages|[¥; SumNarrowsQl; sumCalcPercl; SuCaleulner!; sutConstiarudl; SumConstPercl; SumbelowarwRell; Su
% f] i 1 1 1 L 4 1 - 1 1 ) 1 [ S 1

PRINT -ﬁmm l Jameson I.akelaueﬁibntnriﬁlbrlltarl.ake] Lake l:achunllipnrim Volnl"

COLOR B :

PRINT USING 1mage$(21); “{End Vols|™; Enciovoll(1); Lastvoll; EndMovol1(2); Encovol 1 (3); EndMoVoll(4)

PRINT USING Imppe$(21); Min Vols|*; Mirvol1(1); PhanNinvoll; Minvolt(2); Minvel1(3); Nirvol1(4)

PRINT USING Image$(15); " Min Datel™; WinMoS{1); MinYrX(1); PHirMos; PhanMinYrX; WinMc$(2); MinteX(2); MinMoS(3); MinVrX(3); NinMo$

PRINT USING ImageS(15); *|ShortMos|®; ShortMonX(1) /7 7.44; PhanshortCtrX / T.hk; ShortMonX(2) ./ T.5h4; ShortMon®(3) /7 T.44

PRINT USING Imege3{22); * Mxyrshet[e; sworst)(1); Pharkorstl; Sworst1(2); Sworsti(3) o

PRINT USING lmage3{27); " Hors?Sht »: 100 * E‘l - PShortllin\"rIH));' 100 "(1 - PharMinPentl); 100 % ¢4 - pshortMin¥ri(2)); 100 * (4]
S 1 T

PRINT »L d
IF RunOutS = “EXT* THEM

LPRINT . :
® SUMMARY: 1918-1979 AVERAGE VALUES (Volslsc-ft), Aressiscl, Elevstftl)

LPRINT
LPRINT
Systm| OWERALL AVERAGE
yield] WSEL llrnlnong
¥ L

Esav| PER1OD AVERAGE [LeskiPiped|Dwnar|Tunt|Resrvr

LPRINT
(bas} rmofflprecplwapo -age|divrtireles|infi|spills
] Ll

LPRINT
LPRINT
pelX = 0
FOR Resvi = 1 70 3
‘IF Resv® » 1 THEN DelXk = 1
IF Resvk = 2 THEN
PhanVol! = SumPhanVoll
COSUB PhenAESet
LPRINT USING Images(i3);
END IF
Yolume7t = Sumvoll(Resvk)
cosUB AreaEleviet
LPRINT USING Image$(13);

wpageG®: SunPhanRnfl; SumPhanROL!] surPhanEvpl; 0; SurPharDivi; sunPhaniell; SuaTunli{2); SusPhanspl

ShortNsmeS{Resv% + DelX); SurRunoff! (Resvi); SumPrecip! (Resvi); SumEvap! (Resvk); s_ml.eak!{lesv%); suxD

-32-

2



NEXY ResvX

L L 1 L s L

1 1 1 L L "

LPRINT

LPRINT *|GUB-Aves |Unimpr [Runf |Bank |Ripar AgriciRiver|Bankk|U
LPRINT *iCachtomp|runcff|dept |dept |divrs| C.u.|perc. |Phres|flew(outfly ml Tds I\tolua "

Undr |Narrow]| PERIOD AVERAGE |

LPRINT »

] 1
LPRINT USING ImageS(d); "Ripal;inn",;' sm.ll;hilpﬂuwfﬂ:'MU;\offopll; Stlmﬁarﬂltnepll,: SusiM
] ] 1 ]
1

CUi; SumagCul; SusRkivParcl; S
L] . .
3

LPRIAT ¥}

I i L]
LPRINT USING Image0$; SYS11; SYS2); SYS3!; SYS&!
. 1

cnstre
Percol

Cnstrev

.
LPRINT *
-
" NarrwsQ

LPRINT
LPRINY

Belowhar |Runcffa|Catcid|cate'd
rowsPer i {Narrows|Percol]| Qinc

LPRINT USING Image${14); "odAvergs|®; SumdarrowsQl; Su:i:a-
E [l Lo L 1 | -

Bl
Reles

1
Cale'd Bluunrlltodctn BNA
afloraviCredit|In BNA|Acet
tePere); SumCalcOlner!; SumConstiaruQl; SumionstPercl; SurBe
I L 1 | '™

LPRINT

B
o - 1 .
LPRINT "i_PeriedEnl Jameson leelaaseaibnltarlsibralanake Lake Cachuma|Riparisn Vollll"

LPRINT USING Lmage$(21); *|dingvels|™; EndMovoll(1); LastVol
Wirvol2¢1); PharMinvoll; MinVoll(2); MinVoli(3); Minvoli(é)

MirMo$(1); MinYrX{1); PNinMo$; PhanMin¥rX; MinMe${2); RinYr

shortMonZ(1) / 7.%4; PhanShortCtrX J 7.44; ShortMonX(2) / 7.44; shortMonX(3) 7 7.44

Suorsti{1); Phardorstl; Sworati(2); Sworstl(3) : Co

100 * ¢ - Pshortnin'll'rl(i)); 100 * (1 = PhanMi
] }

LPRINT USING Image${21); "|Min Yols|*;

LPRINT USING Image3(15); |Min Date|%;

LPRINT USING Image$(15); *|ShortMos|®;

LPRINT USING lmage$(22); ¥|Mryrshrt|®;

LPRINT USING Im?%(!?}; - Uors!ltsh'.‘ LH
ni

t: EncMovoll({2); EndMoVoll(3); EmdMoVol 1{4)

] M
F)

LPRINY -
LPRINT CHRS(12) *form feed
END LF :
Do
AS = |NKEYS
LOOP WMILE AS = ™
EXIT SUB
I = 2 » o = @ ¥ &= = = = =
Reservoir:
IF LakeDiv) < O THEN Lakebivi = 0
spilti = 0
Area7l = Areal (Resvi)
Volume7! = EncMoVoltl(ResvX}
Vsave! = Volum?l
Pre! = Rainer! * Area?l / 1200

Evp! = PenFscl(ResvX, WirYrioX) * EvapX(Resvi, MoX) * AreaT! / 1200

Volume?7l = Volume?l + Inflow! + Prc! - LakeDivl. - RegulReleass

1¥ volume7l < O THEN

Prell = Pret / 2

Evpri = Evpl / 2

Yolue?! = vsavel + Inflow! + Pre

1F Volume?t < 0 THEN
Pret = Prelt
Evp! = Evpr}

EmptyRes: PointerX(ResvX) = 1

VolumeTt = O
Aresa7l a 0 :
Elev?] = DatumX{ResvX
Partl = B :

IF LakeDivl > 0 THEW Partl = (Vsavel + Inflow} ¢ Prel

LakaOivi = LekeDivl * Partl
RegulReleasel = RegulReleasel * Part)
Saloslirwskel]l = BelowkrwsRell * Partl
GOTO Set :
END IF
END IF

| - Evpl - Leakgt - BelowNrusRell

Ll - Evprl ~ LakeDiv! « RegulRelease! - BalowirusRell

t - Evprl) f (LakeDivt ¢ RegulRelensel + BelowhrwsReil)

1F Volume7! > MaxVoll{ReavX) THEN Volume7l = Mexvoll (Resvk)

GOSUB AreaElevSet
1F Resvk = 3 THEN
1F MaxElevi(3) > 628 THEN
Lek = 0
IF Etev?i > MaxElevi(3) - 30 THEN
BufPtr! = 2 * (MaxElevi(3) - Elev71) ¢ 1.5
Lek = MoDaysX{WtrYrMoZ) * Leakeogel(BufPtrl}
ENO IF
Leakgt = (Leskgt + Lek) / 2
END IF

END IF .
Prel = (Prel + Rainer! * Area?l / 1200} 7 2

Evpl = (Evpl + PanFac)(ResvX, WerYrMcX) * EvopX(ResvX, MoX) * Area7l / 1200} / 2
volume7! = Vsavel + Inflow! + Prct - Evpl - LakeDivi - ReguiReleasel - Leakgl -

IF volume?! < O THEN
Prcl! = Pre!
Evpr! = Evp!
COTO EmptyRes

BelowirwsRetl

X(2); NinMoS(3); NINTFE(3); Mi

nPentl); 100 * 1 - FshortiinYri(2)}; 100 *

umBank$; S

-i PRy N, W,

LlowNarwRel |

Eat




o ' |

END IF :
1F Volume?7! > MaxVol | (ResvX) THEN
spitll = volume?! - Maxvoll(ResvX} + Leakg!
teakg! = O
volume7} = Maxvoll (Resvi)
END IF
GOSUB AreaEleviet

set: Yroivsi(Resvk) = Yroivsi{ResvZ) + LakeDivt
YrRels(ResvX) * YrRelsl(Resvk) + RegulReicasel + BelowlrusReti!
YrRainOniake! (ResvX) = YrRainOnLeke! (Resvk) + Pret
YrEvpo! (Resvk) = YrEvpo! (ResvX) + Evp!
Yr$pilf (Resvi) = Yrspill (Resvi) ¢ spitlt
Areal (Resv%) = AraaT!
EncMovol ! (Resvi) = VolumeT!
1E Hinvol!{Resvk) <= volumeT! THEN GOTO BpMin
Hirvoll (Resvi) = Velume?!
WirMoX(Resvi) = WTrYrioX
MinYrX(ResvX) = YrX _
1F WtryrioX < & THEN MinTrX{ResvX) = yex - 9

Spiin: Yavgi{Resvi) = Vavgl(Resvk) + volume7!
YrTiunlt (Resvi) = YrTunti{Resvk) + TunnlX
Trsysyldi(Resvi) = Yr5ysYldl (ResvX) + LekeDivi + TunnlX
RETURN .

I---.--.--o-----o--—--.--.

AreakLeviet:

DepthX = pointerX{ResvX)

Up: 1F ResvCapl (Resvk, DepthX) > VolumeT! THEN GOTO Down

Depthk = Depthl + §

£0T0 Up

Down: DepthS = DepthX - 1

IF ResvCapt{Resvk, DepthX) > volume?d THEN GOTD Down

IF DepthX = 1 THEN _
piffr = VolumeTt / Resviap! (ResvX, 2)

_ LF Diff) <= O THEN Ditfl = 1
Area?l = 3 * volumeTt / Diffl
GoTo 10790

END IF )

pifft = (Volume?l - ResvCapl{ResvX, CDepthX)) / (ResvCap! (Resvk, DepthX + 1) - ResvCap! (ResvX, DepthX))

Ares?! = (ResvCap){Resvi, DepthX + 1) - ResvCap!(ResvXk, DepthX - 1) + Diffl * (ResvCapl (ResvX, DepthX + 2) - ResvCapl{ResvX, DepthX

10790 Elev7l = panumii(Resvk) ¢ Depth% + Diffl - 1 . :
- pointerZ{ResvX) = DepthX .

RETURN
I......'..-.--.--------.---
PhanAESet:

Pup: IF Map!(?huﬂpinter!) » Phanvoll THEN GOTO Pdown
PhanPointery = PhanPointerX + 1
GOTO Pup :
pPdown: PhanPointerX = PhanPointerX - 1
IF PhanCap! (PhanPointerk) » PhanVol! THEN GOTD Pdown
IF PhanPointerX = 7 THEN
piff1 = Phanvol! / PhanCapl(2)
LF Diff} <= O THEM Difft = 1
phandreal = 3 * Phanvol! / Diffl
GOTO SetE

Ew0 1f . ' . '
piffl = (Pharvoll - phanCap! (PhenPointerk)) 7. {PhanCap] {PhanPpinterX + 13 - PhanCapl (PhanPointsrX)) - :
Pharires! = (PhanCapl (PhanPointerX + 1) - PhanCap! (PhanPointerX - 1) + piffl * (PhanCapl (PhanPointerX + 2) - PhanCapl (PharPointer

Sett: PhanElev! = PhanbatueX + PhanPointerX + pitf) - 4
RETURN .

l-.---o.--.--.--..--...
PhanAVSet:
peil = PhanEley! - Phanlatuk + 1
Pupr: IF Dell < pPhanPointerX THEN GOTO pdwnr
PhanPointers = PharPointerk + 1
GOT0 Pupr
Pdwnr:
PhanPointerX = PhanPointer® - 1
IF Dell < PhanPointer® THEM GOTO Pownr
Pcaler: ’ .
pitf! = pelt - INT(Del!)
phanvell = Diff} * (PhanCap!
Phanireal = (PhanCap!(PhanPointerx 1) -
RETURN

I = =« = = «+

interX)) + PhanCap!{PharPointerk)

(PhanPointerk + 1) - PhanCapl (PhanPo
- 1) + Diff1 * (PhanCapl {PharPointery + 2y -

PhanCap! (PhanPointerX PhanCap! (PhanPointer



Detai lPrint: . .
u$ = WIDS(MonthS, 3 * WrryrMox - 2, 3 * utririok) . o
Y& = YrX . . .
IF WerYrioX < & THEN Yx=Y% -1 . _
SELECT CASE ReswvDetX : -
CASE 1§ <= &
Rnffl = Inflowl "
IF Resvbet® = 2 THEN
COLOR B o .
PRINT USING 1mageS(10); M$; YX - 1900; Rnifl; PhenRoll; PhanEvpl; Leakgl; PharDiv; Phanrelt; Tunnl%; PhanSpl!; PhanDiv! + Tunn
LF RunOut$ = YEXT" THEM LPRINT USING Image${10); MS; Y& - 1900; Rnffl; PhanRol!; FhanEvpl; Leakgt; PharDivl; Phanrell; TunniX;
RETURN
END IF I

Systldt » Lakedivt + TunnlX
IF ResvDetX = & THEW o ‘
COLOR B . :
PRINT USING Image$(10}; M$; Y% - 1900; Rnffl; Prel; Evpl; Leaksl; LakeDivi; ReguiRelease! + BelowrusRell; TumntX; Spilll; SysY|
1F RunDutS s "EXT* THEN LPRINT USING 1mage${10); NS; Y% - 1900; Rnéfi; Prei; Evpl; Leakg?; ‘LakeDivl; RegulRelanse! + Belowirusk

RETURN . - :
END IF ’ )
COLDk 8
PRINT USING Image$(10); : H
1§ RunDuts = “EXTY THEN LPRINT USING 1mage$(10);

RETURN

Y% - 1500; Rnffl; Prel; Evpl; Leakpl; LakeDivl; RegulRelease!; Tunnld; spitly; Sysridi; Elev?l; Area
MS; YX - 1900; Rntfi; Prcl; Evpl; Leskgl; LakeDivl; ReguiRelesset; TunlX; Spillgl

CASE 5
NiCU! & SyDiviCutryriok) + Bubivi (WtryrioX)
coLOR 8 : . . '
PRINT USING ImageS(20); MS; YX - 1900; UnimpRunoff!; UplandDep!X - BankDepli; BackDepl1; MiCUI; ApuseMol ; $p71; Bank7i; Underfi

IF RundutS = WEXT® THEN LPRINT USING ImageS(20); MS; YX - 1900; unimpRuncffi; UplandDapl® - Bankbept!; BaniDepl!; MitUl; AguseMol
RETURN S :
CASE &
COLOR B
PRINT USING - 1mage$(7);.
1F Runduts = “EXT* THEN LPRINT USIXNG
RETURM :
~ END SELECT

BelowNrusRell; OFtort; BnCred); BnRecl; Belowl ‘

M$; YX; GMarrowsi; Perclil; ainerl; Constrws0!; Percl2l;
Consthrwsal; Percl2i; _lolﬂmllg .aFlort;

ImageS{7); MS; YX; QNarrowsl; perclil; Gincrl]

Lompoc:
1F ¢inl <= 0 THEN
Percl! = @
RETURN
END IF
1X=18
ehkLower: IF @inl < NarrowsQI(1X) THEN
X=X -1
GOTO ChkLower
EWD IF
Chkiigher: 1F Qinl »= NarrowsQ! (I%) THEN
X=Ix+1
GOTO ChkHigher

END IF . .
Ratiol = (Gint - Narrows@l(1X - 1)) / (NarrousQl (1X) - Narrows0l(1X - 1))

IF CumiQt <= SwitchThresh! TREN ' .
Percil = WigharPX{I% = 1) + Ratiol * (HighNerFX(IX) - NighNarPX(1X = 1))
RETURN ) _ .

END 1F - :
Pt = HighNerPR(IX - 1) + Ratiol * (HighNarPi({I%X} - HighNarPX(I% - 13}

P2) = LowdarPX{1X -~ 1) + Ratiol * (_Lmrﬂ(ll) - LowlarPXCIR - 1))
Propt = (CumtOl - switchThreshl) / (MaxPThreshl - SwitchThreshl)

-4

1F Propt > 1 THEN Propl = 1
percll = P21 + (1 - Propl) * ¢Pil - P21) *
. RETURN
END SUB
.-‘3 Q-— l :



' This Subprogram PRINTS out the run results selected in the Menu... \ /Z 1 /"\ 3 .

“able Out”

DEFINT A-1

SuB TableGut STATIC :
DIM Monthval!(i2), monthCuml 1 {12},
SCREER © .
cLs
SCREEN ScrnTypeX%
coLoR 15, 10
VIEV (B, 4)-t632, 346), 15, 1
Resv% = ShortDetX
CumAnnvat! = 0
FOR WtrYrMoX = 1.70 12

ponthCuml ! (WEryriok) = €

NEXT WerYriok
IF TabOut$ = “EXT* THEN SetPrinter

LOCATE 1, 10

AvgMovalt(i2), annualVal1(62)

. COLOR B
SELECT CASE TabType$
CASE »JuncShort®
PRINT * Jameson Lake shortages:
1F TabOuts = REXT® THEN LPRINT *
perk = %
Gi: FormetX = 1
GOT0 Ch

CASE *BaseShort™
PRINT * Base Gibraltar {eke Shortsges: Run of W; TINES; ® % DATES; * *
IF TsbOuts = ™EXT™ THEN LPRINT * EBase Gibraltar Lake Shorteges: Run of =; TIMES; w; DATES;
pPrl= 2 .
Goto Gi

CASE "GibrShort®
PRINT ® Actual Gibraltr Lake Shortsges: Run of *; TIMES; ® %; DATES; * %
IF TabOuts = MEXT* THEN LPRINT ¥ Actusl Gibraltr Lake Shortages: fun of *; TIMES; * ®; DATES;

CopeR w3

¥ N
i

Run of »; TIMES; * *; DATES; " ™
Jameson Lake Shortages: Run of ¥; TIMES; u: DATES;

CASE "CachShort®
PRINT * Lake Cochuma Shortages: Run of = TIMES; ® %; DATES; au )
1F TabOuts = “EXT® THEM LPRINT * iske Cochuma shortagas: Run of *; TIMES;
Per% s b
GOT0 Gi

CASE "Cosbineds®

PRINT # Junc + Gibr + Cach shortages: Run of *; TINES:; ® %;
IF 1sbOuts = PEXTY THEW LPRINT s Junc + Gibr + Cach Shortages:
perX = 5
GOTO Gi

cASE “Cacinflow" :

PRINT ¥  Lake Cachuma Inflow {acrefeet)
1F TebOUtS = WEXT® THEN LPRINT ®  Lake
Pirk = &

tt: Formatk = 2
GOTO Th

CASE “0 Marrows® .
PRINT ® Santa¥nez River 8 Narrous CAF): Rum of ®; TIMES; * = DATES; * " )
IF TabOuts = MEXT™ THEN LPRINT "_ santaYnez River B Marrcus (AF): Run of %; TINES;

Pers = 7
€OTO Gt
CASE “GWlasnlab”
Swbtable
coT0 Fi
CASE ELSE
EXIT 98

EMD SELECT: - :
ch: 1F TabOutS = “EXT™ THEN LPRINT * October thru Septanber water yesrs 1918 - 1979 (sversge vslues on tast line) ™

LOCATE 2, 1

PRINT * October thru Septesber woter years 1918 - 1979  (sversge values on tnst line) ®
tmagels = “!ﬁ]ﬂm iy M‘#IW S| B WIMIW AR mﬂ‘m R
1mage2s = ™\ \mwwwmmmm Wi
1mage3s = -ln[m RIS | RS | UBARY R | R FRRNTE | RENIH ﬂ#l#ﬂ M'M
Imaged$s = "\ \mmmmwmmmmmwm
Imoge5$ = -1|¢m1m|m|mm|mm|m|m|m{M|m#|m|m
If Format% = 2 THEN
PRINT ®
PRINT *|YR]OCT| HOV DEC JAN fEB MAR APR | mAY
PRINT
IF TabOut$ = “EXT* THEN
LPRINT ® == 1

*: DATES;

-

DATES; * *
Run of ®; TIHES; = DATES;

" Run of ®; TIMES; ® "; DATES; =
Cachuma Enflow (acrefest): Run of ®; TIMES;

K] JuL| AUG|SEP




i

LPRINT "|m|oct| NOV l DEC l JAK | FED I MAR | APR
LPRINT * it 1 »
END IF
GOTO Vm
END IF 0
L]

PRINY ™
PRINT *|YR| OCT | NOV | DEC | JAN} FEB] MAR APR | MAY | Jui | JuL | AUG | SEP [TOTALS
- "

PRINT *
IF TabOUtS = “EXT* THEN
LPRINT * "
et »fvrl ocr | wov | oec | oan| Fes| maR| apr | WAY | suw | JUL | AUG | SEP [TOTALS)Y
LPRINT * "
EX0 IF
vuz VIEW PRINT 6 TO 25
FOR YrX = 1 TO MumvearsX
Anruslvati{¥rk) = @
X =YX e 17
FOR Wer¥rioX = 1 T0 32
Hok = 12 * (¥r% - 1) + WerYrioX :
MonthVall (MEPTEHGE) = Tabvaluel (PrX, -MoX) ,

MAY ‘| JUN] JUL| AUG|SEP]TOTALS|®
2] o

1

E
”-\

MonthCuml 1 {WTrYrMoX) = MonthCuml!(WeryrieX) + Nonth‘htl(#tr‘l‘rﬂoi)
AnnualVali{YrX) = Annusivall{YrZ} + MonthVali (WtrYricX)

NEXT WerYrieX .
IF FormetX = 2 THEN _
IF Monthvali¢1) >= 1000 THEN GOTO Cram : ' )
IF MonthVali(12) >= 1000 THEW -
Ceam:  PRINT USING ImsgeSS; MonthValiC1); MonthVali2); Monthvall(3); MenthVall(4); Monthvali(3); MonthVati(6); MenthVall(7); Monthv B
thvatl{1); MonthVali{2); MonthVall(3); MonthVali(4); NonthVali(5); Monthval!

-
1
i
|

IF TabOuts = “EXT® THEN LPRINT USING 1magess; Mon

010 Ed

END IF ) - :
PRINT USING Imege3$; YX; Monthvall(1); Monthval 1{2); MonthVall(3);

IF TebOutS » “EXT# THEN LPRINT USING Ismge3s; YX; Monthvali{1); Ment

GO0 Ed
END IF .
Monthval1¢3); Menthvsli(4); Monthvall¢S); Monthvati{6); Monthvall(7); Nontlwi

MonthVali(4); MorthVall(3);. Monthvaligé); Monthvall{(7?); Wont
hValE(2); Monthvall(3); Monthvali(é); MonthVel1(5); MonthvVa

PRINT USING Imagels; YX; Monthvali(1}; Monthvall(2}; .
1F YTabOut$ = "EXT™ THER LPRINT USING Imagel$; ¥%: Menthvatl{1); Monthval)(2); Monthvall(3); Monthvali(4); MenthVsll(5); Honthvall

£d: Cuminnvall = CusAnnValt + Annualvali(YFX)

NEXT ¥YrX .
AvgAnnivalt = CumAnnvall / NumtearsX

FOR Wtr¥rioX = 1 T0 12
AvgMoval H{WtrYrioX) = MonthCunll (WerTricX) /7 NumyearsX
NEXT MtryedoX )

1F FormatX = 2 THEN
i | 1 L (] [}
L}
J

PRINT * ——1 —t } i i ettt " n
FRINT U?lﬂl;i !l?selas:l"llﬂ':; Avﬂl?‘lullﬁz; Avy'.?\lalltza; Avgb:ohl:ﬂ):ﬂvﬁ%\hl:(&): AvgMoVal1(5); AvgMoVall(6); AvgMoYall(7); AvEE -
PRINT * . - T ;
1F TakOutS = “EXT™ THEM . i ‘
LPRINT »p—} 1 L 1 1 1 1 ol
| L 1) ) T ] ] ¥ ¥ 13 4 ] )
LPRINT USING ImagedS; 'IAV["; AvpMoveli(1); AvgMoval 1{2); AvgMoVal 1(3); AvgMoval
L"I"‘ nl 1 1 3 I} ] . 2 L 1 ] [ ] I}
e F
GOT0 Ff .
END 1F '
[ 1 1 1 L [ Im

PRINT *|{—} } : —t 4 } I ! i } : .
PRINT USING ImegeZS; ™|Av]*; AveMovall(1); alwpcovfmz:i AvoHoval 1(3); AveHovaLI(4); AvgMoval 1 (5); AvgMoveli(8); AvgMovati(7); Avwi"i

104); AvoMovall(5); Avghovall{s); AvgMovall(?);
[ — 1 - )

i ] 1 (1

1
PRINT bl 1u
1F TabOutS = BEXT* THEN
. LPRINT whi L 1 1 [ 1 1 o | 1 1 i [ o |
- Vi 1 L r | ] L ] J L] 3 0
LPRINT USING Imege2$; “lAv|®; AvgMovaliC1); Avghovali(2); Avghoval?(3); AvghoVallté)
L"l.T wl L] 1 1 L 1 - N L 1 i L L
 END IF ' :
Fiz
VIEW PRINT
oo
AS = JNKEYS
LOOP WHILE AS = ==
EXIT SUB
£40 SUB

-1
]

L]
wgHoVval 1{5); Avgiovali{6); AvgMovall(?);
[

HES
o

._38'_-.




TINIS 15 GRAPHICAL DISPLAY SELECT SUB PROGRAM. ..

DEFINT A-Z
5UB GraphOut
SELECT CASE GphTypes
CASE ®JuncShort™
RankShortage
GOTD Back
CASE "BaseShort™
RankShortage
GOTO Back
CASE “GibrShort®
RankShortage
GOT0 Back
CASE “CachShort®
RankShortage
©OT0 Back
CASE *Combineds"
° RenkShortage
GOTD Back
CASE “HydreGrph®
HydroGraph
GOT0 Back
CASE “JunORank®
RonkF Lo
GOT0 Back
CASE “GibORank®
RankFiou
cOTO Bk
CASE “CacORank”
RankFlow
GOIC Back
CASE "LorORank"™
RankF Low
COTD Back
CASE "GWB Plotas"
GubPiots
GOTO Back
CASE "gankDel iv®
RankProduction
€010 Back
CASE "No Graph!”
GOT0 Back
CASE ELSE
pack: EXIT S8
END SELECT
END SUE

_-BC}l -—

| /24,3
S\RMZ 1A SubPresrana
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1GoTO THIS PROCEDURE WITH Elevit SET....
DEFINT A-2 )
SUB AreavolSet STATIC
Depth% = Pointer&(ResvX)
pell = Elev?] - Datumi(Resvk) + 1
upr:’
IF Dell < DepthX THEN GOTQ Dwni
Depth¥% = DepthX + 1
GoTe Upr
bunr: '
DepthX = DepthX - 1
If Dell < Depth% THEN GOTO Dumr
Caler: )
Difft = Dell - INT(Dell) .
Volume7? = Diff! * (ResyCapl{Res
Area?l = {ResvCapl (ResvX, DepthX +
PointerS{Resvk) = DepthX

END SUB

v%, Depthk + 1) - ResvCapl (ResvX, L
13 + ResvCapi(Resvk, DepthX - 1) + piffl * {(ResvCapl(ResvX, DepthX + 2) ~ ResvCapl (ResvX, DepthX

\ 2N AR
SYRM Z 147 Surb?roamu/\

0 f-\r‘ca\\/o\ SQ—T "

Depth%)) + ResvCop! (Resvy, DepthX)
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'THIS SUBROUTENE SELECTS LASER PRINTER QUTAUT FONT,..
DEFENT A-2 :

SuB SetPrinter

MIDTH LPRINT 8! )
LERINT Escs + “EL00% + Esc$ + “(1TU" Eses + *(sOpI0hI2v0SOL3T™;

LPRINT EscS + “SL7EY; * SETS VERTICAL MOTEOM INOEX.

LPRINT Esc3 + "SLTSE® v MMBER OF LINES PER PAGE. - .

LPRINT EscS + “EK11.%4H%; * SETS HORIZONTAL CURSDR SPACING AS DESIRED.
LPRINT Esc$ + “SabL¥; ¢ LEFT MARGIN SET (2 cols. from left default).
LPRINT Esc$ + “E12E™; s SETS TOP MARGIN (@ 2 lines down from top).
LPRINT EscS + “&alR®; + SETS CURSOR TO TOP MARGIN (must have this).

END SUB

.—Li.‘-
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! sxzzaszz Special Table printout for Gwb Studies szss=z=zs
DEFINT A-Z - ) _ " [y
SUB GubTable _ ( ‘ bT b\. i
Image2Ss = | #HHE|HadEE |NEAWR |WRENE |MUAVE |m## lam IW |Hm HERRER | BRiENAR ™ On <
Image248 = ™\ \NERER | REWRR | RESRR e e T P HEHAAE |» .
LOCATE 1, 1 : )
PRINT ¥ GWB ELEMENTS OF RECHARGE: *; GwbS; ™ Time = %; TIMES; “. Data = w- DATES; * L :
PRINT ® - L :
PRINT *|YEAR|RAINPC|STRMSP UNDRFL [ INJECT{PUMPIN| IMPTIN RECHARG | LOSSES | PUMPAGE | EOY VOL[*® ;
PRINT * L -
VIEW PRINT S TQ 25
1F Tabout$ = “EXT™ THEN :
LPRINT ™ BASIN: ™; Gubs; “ Time = %; TIMES; ™. Date = V: DATES; . :
LPRINT - e
LPRINT “|YEAR|RALNPC STRMSP JUNDRFL | INJECT PUMP IN | IMPT LN RECHARG | LOSSES PUNPAGE] EOY VOL ™
LPRINT # " .
END- IF :
CutRainPeret = 0 i
CunStraSeept = 0
CcusndrFiow! = 0
Cuminjectonl = 0 ~—
CuwPepRetrni = 0 ._f
Cumimpietrnl = 0 i
Curitecharget = 0
Cunuttvicest = 0 .
Cuml Pumpage) = 0 -
CusulEoyVoll = 0 i{r
Cushesall = 0 ’
CumSwp!t = 0
CatcDeliveries
Eoyvell = StartVolX eyt
FOR YrX = 1 TO NunYearsX 'l

S = Yrx + 1917

cusalnPerc! = CumkeinPerct + RainPercl (Yerx)
. cunStraSeep! = CumStrmSeepl ¢ stroSeept(YrX)

Curlndrfiow! = CusbindrFlow! + UndrFlowl {Yr%)

Ciminjectenl = Cuminjectonl + tnjectionl(YrX)

CuPmpietrnl = CurPmpRetrnl + PumpRet! (TrX)

CumlmpRetrnl = TumimpRetrni + ImptRet] (YrX)

Cuskechargel = Cumkecharge! & Rechargel (YrX)

Cunultvioss! = Cumultviosst + Loss! (Yrx)

CumlPumpage!l = CuslPumpsge! + pumpage! {YrX)

CurDesall = CutDesal) + YearsDslI(YrX)

CumSup! = CumSwp! + YearsSwpl (YrXk)

Eoyvoll = EoyVolt + gecharget{TrX) - pumpagel (Yr¥) - Loss!(YrX)

CumiiEcyvell = CumalEoyVoll + EoyVol! ) :

PRINT USLNG lmage25$; YX; RainPerc! (TrX); StrmSeepl(Yr¥); UndrFlow! (YrX); Injectiont(YrXk); PumpReti{YrX); ImptRet!(YrX); Recha

IF TebOuts = WEXT® THEN LPRINT USING lmage25s; YX; RainPercl (YrX); StrmSeep! (YrX); UndrFlont {Tr%); Injectionl (YrX); PumpRet|(Y
NEXT TrX
AvgRsinPercl a CuntainPercl / NusTearsX
AvgStrmSeep! = CumStrmseep! / NumfearsX
AveundrFlow! = CumbindrElow! / MunYearsX
Avginjecton! = Cuminjectond / Numresrs?d
AvgPrphetrn! = CumPrpRetrnl / NumrearsX
AvgimpRetrnl = CumimpRetinl / Nunteers®
AvgRechsrgel = CumRechsrge! / NumYears®
AversgelLoss! = Cumjitvioss! / Nusears®
AvrgPumpage! = CumiFumpage! / NunYearsX
AvergEoyvoll = CumlEoyvoll / NumTears®
AverageSwpl = CumSwpl / NumYearsX
Averghesall = C\lﬂeslail ) I‘un’reartx

3
4
i
t

pm—-

i

e R

1 } 1 1 Ju

PRINT ‘F : T T T : : T T ) 1 i

PRINT USING lmage263; “[Avas|*; AvgRainPercl; AvgstruSeepl; AvgundrFlowl ; Avglnjecton!; AvgPepRetrn!; AvglmpRetrnl; AvgRechargel;

PRINT nl } ¥ 1 Il 1 ) 1 ] ) I ™ )

IF TabOuts = “EXT® THEN ° i
AT * e !
LPRINT USING Image263; "|Avgs|"; AvgRainPercl; AvgStraSeepl; AvgundrFlowl; Avginjectonl; AvgPmpRetrnl; AvglmpRetrnl; AvgRecha
LPRINT &} 1 1 ol A L 1 L : t i

END IF .

PRINT USING ™\ RN, \#ES#IY; “Averages for: Ocean Desal =%: AvergDessli; *; Swp Imports i

[F TabOut$ = “EXT™ THEN LPRINT USING * BRI \M¥a#En: “Averages for; Ocean Desal =%; Av :

END SUB

-.\,‘,1.
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' This SUB displays selected SYR Reservoir shortages... ‘/2' bl/ol 3
| SYRM Z1943 Su b?mamm

DEFINY A-Z
sUS RankShortage STATIC

bty W /
o3 ' » F\ay\ KS\'\OF\?\S e

SCREEN ScrnTypeX
coLoR 15, 1
VIEW
ain = ©
Amax = 100
Ymins0
Yoax = 100
Imagel$ = ™\
VIEW (10, 10)-1630, 3403, 15
WINOOM (Xmin, Ymin - 14.1)«{Xmax, Ymax + 8.1}
LINE (Xnin, Ymax)-{Xmox, Ymax + 8.13, 10, BF
LINE (lmin, Ymin - $4.1)-(Xeax, Yain), 10, BF ) .
LOCATE 24, 7: PRINT " % Time Arvual Delivery 1s fqual or Less than Y Axis Amount L
LOCATE 23, 7: PRINT » W% 20% 30% 40% S0% ‘60% T0X 80% Q0% *;
LINE (Amin, Ymin)-(Xmax, Ymax), 4, B
Xt s 10 .
FOR YI = 10 TD 50 STEP 10
LINE (Xmin, Y1)-CxXmax, Y1), 8
NEXT VI
FOR X3 = 10 TO 90 STEP 10
LINE ¢X?, Ywin)-{XI, Ymax), 8
MEXT XI ’
SELECT CASE GphType$

CASE “JuncShort® ' . )
LOCATE 2, %: PRINT USING Imagels; ™ JAMESOM LAXE Tot! Draft =»; TotalDrafti(1); * afy. Y Axis Spacing = 10X, *

Fulldl = TotalDrafri{1)
prr =
GOTO Sel .

CASE “RaseShort™ .
‘LOCATE 2, 93 PRINT USING Imagel$;
FullDe = 7278 .
PerX = 2
GOTO Sel

CASE "Gibrshort® : .
LOCATE 2, 9: PRINT USING Imagels; * GIBRALTAR RES Tot oraft =*; TotslDrafti(2); * afy. ¥ Axis Spacing = 10%. =

FullD! = TotatDrafti(2)
ptri=3

!

NHRRHRRN \*

» PHANTOM Gibraltar Draft =w; T278; * afy. Y Axis Spacing = 10X *

CASE "CachShort® :
LOCATE 2, ¥: PRINT USING Imagel$; * CACHUMA PROJ Totl Draft =*; TotalDrafti(3); * afy. Y Axis Spacing = w0,

FullD! = TotzlDrafti(3)
pery = &
G010 Set
‘CASE *CombinedS”
LOCATE 2, 9: PRINT USING lmagels;
Fullbt = TotalDrafti(4)
prek= S
GoT0 Sel
CASE ELSE
“EXIT SUB
END SELECT
set: PtriX = 0
prrix = laumyearsX
FOR 1X = 1 FO NumYesrsX
IF Renkerl(Ptr%, 1%) = 0 THER
sorti¢ptr2x) = Fultbl
PtreX = Ptrd% - 1
6010 N
END IF
PtriX = PrriX + 1
. “sorti(Ptri%) » Fulld! - Rankeri {(PtrX, 1%
N: NEXT IX
IF prr2X = O THEN
LOCATE 12, 24
PRINT ™ THERE ARE %0 SHORTAGES 1N THIS DATALFI®
gorTo b
END I¥
FOR K% = 3 TO Peri%
vi = 10000001

w AMeGLBSCACH Tott Dreft =v; Totalbraftis); ® afy. Y Axis Spacing & 10%. »

~43 -
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FOR 1% = KX TO PLriX
18 sorti{1%) < V! THEN
-V = SorticIX)
sort!{1%) * Sortl(kX)
sort)(KX) = V! ’
END IF
NEXT IX%
NEXT KX :
PSET OAmin, 100 * sorti(1) / Fulinl), 1
Xt =0
FOR 1% = 1 TO NumYesrsX
¥y = X1 + 1000 / NusTearsX
Yt = 1000 * Sorti(i%) / Fullbl
LINE (X - 1001 / NunYearsX, 0)-(Xi, Y12, 11, BF
LINE (X1 - 1001 / NunYearsX, 0)-(X!, Y1}, 1, 8
Ri: MEXT 'IX ' .
X =0
FOR IX * 1 TO NumYearsX
X1 & X1 + 1001 / NumYearsX
. ¥1 = 1004 * Sorti(IX) 7 Fulid!
LINE (X1, .3)-Cx1, Y1), 1
- REXT 1% .
p: b0
AS = INKEYS
LODP WHILE AS = ==
EXIT SUB
END SUB

g-‘
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4 SUBROUTINE YO RANK FLOWS @ POINTS ALONG THE SANTA YNEZ RIVER.....

DEFINT A-2
SUB RankFlow
DIM Sortl{62), knkert{&, 62)
SCREEN O
CLs
SCREEN ScraTypeX
coLoR 15, 1
VIEMW
SELECT. CASE GphType$
CASE ™JunORank®
Ptr& s & i
Titles = ™ JAMESON LAXE RANKED INFLOW: (Scale in KAF per yesr) ™
Yminl = 100
Ymax! = 100000
Yig=u g™
=% 1
yis=" W0*
Yis = * 100 *
GOTO Sly
CASE “GiboRank®
pesk =7 -
TitleS = » GIBRALTAR RESERVOIR RANKED INFLOW: (Scale = KAF/SYP) ™
Yaint. = 1000
Ymaxi = 1000000
Yisu® 1™
Y= 10"
Y3 = » 100 ¥
Y48 = 1000 *

Ptrx = 8
Titles = ® CACHUMA RESERVOIR RANKED INFLOW: (Y Scale = KAF/Ye) ™
aint = 1000 : .
yraxt = 1000000
Yisan1»
y2s =% 10
¥3$ = » 100 *
Y45 = *1000 »
GoT0 Sly
CASE “LosORank®

pPtrX = 9
Titles = = 5Y¥ RIVER 3 LOWPOC RARROWS RANKED FLOMS: (KAF/Year) *
yminl = 1000
Ymaxt = 1000000
Yig="1"
Y2ss® 10~
. Y3s ="
Y43 = »000 =
GOT0 Sly
CASE ELSE
EXIT SUB
END SELECT
Sly: amin s 0
Ymax = 100
Yan! ® LOG(Ymint) / LOG(ION)
Yox) = LOG(¥max?) / LOG(10#}
peital = D1 * (Yex] - Yani)
VIEW (10, 6)-(&30, 344), 15 ]
VINDOM (Xmin, Terd - 36 * peltal)-(Xmex, ¥mx! + 10 * Deltal)
LINE (Xmip, Ymx]}-(max, Yaoil + 10 = Deltat), 10, OF
LINE Omin, Yenl = 16 * Deltal)-(Xmax, Tend), 10, BF
LOCATE 2, 15: PRINT Title$
LOCATE 24, 7: PRINT ® = X Time Arvual River F
LOCATE 23, 7: PRINT » 10X 208 30% A0X
COLOR 8
LIRE (¥min, Ymn!)-{Xmax, Ymxi), &, B
FOR YI = Ymnt + 1 TO Yux! STEP 1
LINE {Xmin, YI)-(Xmax, b1 B
KEXT YI
FOR JY = Ymn! YO Yex} - 979999 STEP 1
FOR Yer! = 2 ® {10 © i) TO%* (10" J) STEF 10 2
LINE (Xmin, tOG(Yerl) / LOG(10#)): (Xmax, LOGCYer!) / LOGC10#))

NEXT Yer)

NEXT 3! - ‘-‘»5—

tow Is Equal or Grester than Y Axis Amount. ";
50% &0% 70X sox QOX »;

/24,93
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FOR X1 = 10 TO 90 STEP 10

LINE (X1, Yan1)-(X!, Yool )
NEXT Xt
K% =1
ptrt s Ptr% - 5
FOR 1% = 1 70 Numrearsk

fnkerl (Ptr%, 1%X) = Rankeri(PtrZ + 5, I%)
NEXT IX
FOR 1% = 1 TO NumYearsX

Maxi = 0

FOR JX = I% TO NumfearsX

IF Rnkerl(Ptr%, J%) > Max! THEN
Maxt = Rnkert(Ptr¥, JX)
X = J%
END 1F

NEXT J%

Sort1(1X) = Maxt :

IF Sorti{i%) = O THEN Sortl (1%) = 00001

Rrker] (PtrX, K%) = Rnker!(PtrX, 1X}

= En: MEXT IX ) ’

PSET Oimin, LOG(Serti(1)) / LOG(10#)), 1
Nt =0
FOR 1% = 1 TO NumvearsX

%1 = XI 4 1008 / Numvesrsk

Y1 = LOG(Sortl{1X}) / LOG( 10#)

IF Y1 >= Yan! THEN
LINE X1 - 1001 / MumYenrsX, Yon! )-(XY, YI), 13, BF

LINE (X1 = 1001 7 NumYears®, Yant)-(Xi, Y1), 1,8

EXO IF
REXT 1%
coLoR 14 ) . .
LOCATE 22, 76t PRINT Y13 . . .
LOCATE 16, T4: PRINT Y25 S
L0CATE 9, 7&: PRINT Y33
LOCATE 3, 7&: PRINT Y4S$ .
]
AS = INKEYS
LOOP WHILE AS & ™
EXIT SuB
END SUB
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» This SUB Displays the Reservoir & Riparian GWB hydrographs...
DEFINT A-Z
SUB HydroGraph
SCREEN 0
[
SCREEN ScrnTypeX
coLoR 13, 1
VIEW
XorX = O
Yok = Tob
Yo% = 0
YouiX = 131
Yon3% = 177
i3k s 522
Yan2% = 563
Ya2% = 739
YeiX = 786
YmxtE = 914 )
ToplineX = 958
BotLineX = -42
JunFacl s 10001 * (YRw1X - Yaen1X) /7 Maxvetl(l)
gibfacl = 1000t * (Yax2X - Ymi2k) / Maxvoil(2)
CacFaci = 10001 * (¥Ym3X - Yan3X) / maxvoll(3)
RipFact = 10001 ¢ C(YmxiX - YendX) /7 (Haxvoli(&) - $0000t)
DeltaxX = &0 )
GCinls = ™ NN,
Gim2s = ™\,
VIEW {0, 0)-(637, 349}, 15
MINDOV (X%, -85)-(XmxX, 1000)
LINE (XmnX, -25)-(XmxX, D), 10, BF
LINE (%, 131)- (XX, -177), 10, BF
LINE (Xmnd, 522)-C(xmxX, 568), 10, BF
LINE (XmnX, 739)-(xmxX, 785), 10, BF .
LINE (XmnX, 974)-(XmeX, 10003, 10, 8F
LOCATE 3, 15: PRINT ® STORAGE HYDROGRAPHS:
LOCATE 2, 3
1f JurMirDeiv! = 1 THEN
PRIRT USING Gim1S: " Juncel reservoir mex vol

corp 657

R,

une =*; Maxvoli¢1); * se ft.; Safe Tie'l.d - w; prafti¢1); " ac fr.

/24423
SYAMZL A2 SubProgram

) H)/cl ro G-rar PL\ !

Run of ™; DATES + % *

EWD IF : .
Naxvoll¢1); ® ac ft.; Draft level = %; prafri(1); " ac ft. ™

PRINT USING Gimi$; ® Juncal reservoir max volune =*;

6591 & LOCATE 6, 3
1 GibMinDelvl = 1 THEN
PRINT USING Gim1S; * Gibraltar sresrvr max volume =%;
GOT0 6592 _
END 1IF )
PRINT USING Gim)3; ® Gibraltar resrvi R3X volume =%;
6592 z LOCATE 11, 3
IF CacMirDelv! = 1 THER

PRINT USING Gim1$; ¥ Cachuma reservor max volume =*; Maxvoll(3}; * sc ft.r

6070 6593
END IF

PRINT USING &im?%; * Cachums reservor max volume =%; MaxVell(3); ™ ac ¥1.;

MEI CU =%; SyMIl + Bulli; = Ag QU =%; AprCUX; ™ ac ft. ™
55 60 - &5

6593 : LOCATE 20, 3
PRINT USING Gim2$; ™ Riparian storage {50 to 90 KAF);
LOCATE 24, 3: PRINT ™ 20 5
LOCATE 25, 7: PRINT ® Graphs from Dct,
LINE (Xan%, RipFact * (Maxvoll(4) / 1000
LINE OnX, Ymn3X)-OumxX, yan3X), 2

LINE (X, CacFacl * Kaxvoll(3) / 1000 + Yar3X)-(Xmd, CacFac
ari2ky- (XK, GibFacl * Maxvoll(2) / 1000 + Yn2X}, S

LINE (XmnX, Yon2X)-(XsxX, Yon2X), 2
LIKE (Mm%, GibFacl * Maxvoll(2) 7 1000 ¢ Y
LINE (Xm%, YRniX)e-(XexX, YaniX), 2
LINE (Xard, Junfacl ® Maxvoli(1) / 1000 + YEn1X)-({
FOR Xt = 27 TO 687 STEP &0
LINE (X1, YendX)-(X!, YmxdX), 2
LINE X1, Yan3X)-(X!, Ym3X), 2
LINE ¢X), Ymn2X)-{X!, Ymx2%), 2
LINE (X!, YmniX)-(X!, TRIX}, 2
NEXT X!
YI = Ymnd% + 10 * Ripfac!
YlastX = YmeéX
ystep! = 10 v RipFacl
COSUB Mdrau _
Y1 = 1n3X + 25 * Cacfac!

30 35 40 &5 50
1917 thru Sep, 1979 (vertical lines set SaJan 1)
- 50))-({XmxX, RipFac) * CMaxvoliCé) 7 1000 - 50)), -]

Maxvoll(2); * ac ft.; safe Viald = =; Drafti{2); " ac ft. "

MaxVolI(2): " sc ft.; Draft level = %; Drafti(2); = sc #r. *

Satfe Yield = ¥; Drafti(3) + Drafti(s) + prafti(5);

Draft tevet = ¥; Draftl(3) + Draftild) + prafti(5);

o B - B

I * MaxVol1(3) / 1000 + Yan3X}, 5

AmxX, JunFac! * MaxVoli(1} / 1000 + Yenl1X), 5
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1

¥lastX = Ym3%
Ystept = 25 * CacFacl
GOSUR Hdraw )
Yt = Yma2% + GibFac!
YlastX = Ymx2X
Ystept = GibFac!
GOSUB Hdraw
¥i = Ymni% + Junfact
YlastX s Ymx1%
Yatepl = Junfact
GOSUS Hdraw
LINE (Xsn%, C)-CtmeX, 0), &
LINE ¢Xmn%, ToplLineX + 3)- (X%, Yopline% + 32, 16
LINE (Xmn%, TopLineX)-(XmxX, ToplineX), 10
LINE (XmnZ, BotlineX)-(XmxX, BotLineX), 10
LINE (Xmn%, BotLineX - 3)-{XmxX, sotLineX - 3), 10
LINE (Xen%, -85)-(xmuX, 1008, 6, B
LINE (X + 3.2, -82)-(%mxX - 1.2, 97, 6, B
vil = vjunl 7 1000
- vg! = vgibl 7 1000
ve! = veact / 1000
vri s yeipt / 1000 .
PSET (xanX, (vrt » 50) * RipFact}, 1
FOR JO% = 1 TO Xmx%
LINE -CJOX, (volGrphi (4, JOX) - 50y * Ripfaci), 1
NEXT 0%
PSET (Xmn¥%, Yord% + Vel * Cacfacl), 1

FOR JOX = 1 TO XowX
- 1F VolGrphl (3, JOX) < CacStartShortagel THEN ColrX = & ELSE ColrX = 1

LINE -{JO%, Ymr3% + VolGrphi(3, J0%) * CacFacl / 10003, ColrX
NEXT JOX
- PSET (e, Yen2% + Vgt * GibFacl), 1

FOR JOX = 1 TO Xmx% .
IF volGrphi{2, JOX} < GibStartshortageX THEN ColrX = & ELSE ColsX = 1

LINE -(i0X, Yn2% + volGrphl{2, J0%) ¥ GibFsct 7 10003, Colrk
HEXT JOX .
PSET (X, YaniX ¢ Vi1 * Junfac!), 1

FOR JOX = 1 TO XmxX o
IF YolGrphi({1, JOX) < JunStartShortageX THEN Colr% = 6 ELSE Colr% = 1

LIRE ~CJ0%, YenlX + VolGrphi (1, JOX) * JunFacl / 1000), ColrX
NEXT JOX : :
0o
A$ = INKETS
LOOP WHILE AS = »*
EXIT sus

| o = @« = #. = o & & & & &

Ndraus
LINE Ctmi%, T1)-(Xmx%, Y1}, 8, , £n838
Y! = YI + Ystepl
IF Yt »= YiastX THEN GOTO R
LINE ComeX, Yi)-OtenX, Y1), B, , 308888
Y1 = ¥+ Ystepl -

IF YI < TlastX THEN GOTO hdraw
£: RETURN

END SUB
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' z==ass=z Screen Plot Section for Gwb studies mxazxxIzz \/2 L‘ /o‘ 3

i © SYRMOIA3 SebProgram
GubPlotl: .

DIM Rows{s) . : AL ’
oS- | G—w\oP\o'tS’

SCREEN ScrnTypeX

coLor 15, 1

VIEW

XminX = 0

xmaxX = 62

Ymink = 0

Yrax% *= MaxProdievelX

Yre% = BuildticX

Dell = (YmaxX - YminX) /7 100

Rows(1) = CHRS(ANFF) + CHRS{INSS) + CHR${LH55) + CHRSCLKAA)
RowS(2) = CHRS(EHFF) + CHRS(EH55) + CHRSCEHSS5) + CHRS{ENAN)
RowS{3) = CHRS{LHFF) + CHRS(EHS5) + CHRS(EHSS) + CHRS(AMAA)
Row$(4) = CHRS{IHFF) + CHRS(RN55) + CHRS(RHSS} + CHRSCEHAA)

Tilels = ™
FOR IX = 1704 :

Titels = THlels + RowS({IX)
MEXT 1% ' :
RowS(1) = CHRS(IHAA) + CHRS(RHSS) + CHRS(ZHFF) + CHRS(EHS5)
RowS(2) = CHRS(INAA) + CHRS{EMS5) + CHRS(EHFF) + CHRS({LNS5)
RowS(3) = CHRS(INAA) + CHRS(LHS5) + CHRS(ERFF) + CHRS(INSS)
KowS(4) = CHRSCEHAA) + CHRS(ANSS) + CHRS(RNFF) + CHR$C(LHSS5)
Tile2s = " . -
FOR I1X= 1704

Tile2s = Tile2s + RowS(IN)
NEXT 1% .
VIEW (10, 10)-(630, 340}, 15
WINOOW CxminZ, Ymink - 14,1 * Dell)-(XmaxX, YmaxX + 8.1 * dell)
LINE (XaSnX, Tmaxk)-(imaxX, YsaxX + 8.1 * Dsll), 10, OF

LINE. (émink, Ymink - 4.1 * Del))-(XmaxX, YminX), 10, BF .
LOCATE 24, &: PRINT ® 1918 Through 1579 October-September Water Years : LH
1930 1940 1950 1960 1970 "

LOCATE 23, 4: PRINT "1920
LINE OminX, YminX)-(XmexX, TmoxX), &, B
LOCATE 2, 6: PRINT USING Imoges(23); Gwbs, ™ Conbined Prouction =*, MaxProcievetX, ® afy. TYI Axis Tie =», YtcX, " e ft. ¥
Calcheliveries -
FOR YrX = 1 TO 62
X =Yk :
Yis = 0
Y21 = YearsCact(YrX)
PSET ¢X! - 1, Yil), N
LIRE Xt = 1, Yi1)y-¢uy, Y21), 1%, BF
Y1l = ¥2l
2| = ¥21 + YearsGibl {YrX)
1F YearsGibl(YrX) > O THEN
PSET (XF - 1, YN}, 7
LINE CX1 - 1, Y11X-{NL, Y21y, 10, B
END iF
.Y = Y21
Y21 = Y2t + YearsJunl (Yr%)
1# Yearshuni{YrX) » 0 THEN
PEET ¢Xt - 1,.Y11), 8
LINE XT - 1, YTI)=(XI, Y2), 8, §F
EwD 1F
Yii = ¥2I
¥Y2) = Y21 + YearsWst) (YrX)
IF Yearsusti(YrX) > O THEN
PSET (X! -~ 1, Y11}, 12
LINE €X) - 9, YH)-{X}, ¥21), 11, BF
Exp IF .
11 = Y24
Y21 = Y21 + YearsDsli(YrX)
IF YearsDsi1{YrX) > O THEN
PSET (X1 - 1, Y11}, % .
LINE ¢X! - 999, Y11 + .001)-(X} - .00%, Y21 - ,001), &, B-
PAENT (X! - .5, (Yir + Y21} ¢ 2), Tile2s, &
END IF
Y18 = Y2!
Y21 = Y21 + YTearsSupl(¥rX)
IF YearsSwp!(YrX) > O THEN
PSET (X! - 1, Y1), 10

49 -




LINE (Xt - .999, Y11 + .001)-(X! - .001, Y21 - .001), %, B
PAINT (X! - .5, (Yi1 ¢+ Y21y £ 2), Titels, ¢

EnD iF
Y1t = Y21
Y2t = Y21 + Pumpagel (YrX)
IF Pumpage!f(YrX) > 0 THEN
pseT it - 1, Yi), 15
LINE (X! - 1, YHD-(XE, ¥21), 15, BF
END IF
1F Shortage!(YrX) > O THEN
Yit = Y2i
y2) = Y24 + shortage! (YrX)
PSET (Xt = %, Y1), 13
LINE (X! - 1, YH)={X?, y21), 13, 8F
END IF
=0
¥24 » Injectiond{¥rk}
iF lniectionli‘!rﬂ > O THEN
psET (X1 - 1, YH), & .
LINE (X1 - 1, YIE)-(X1, Y21), &, BF
END 1F
MEXT Yr¥%
FOR X! = 11061
LINE O, 0)-(X1, MaxProdLevelX), 15
MNEXT XI
FOR XI = 2 TO 52 STEP 10
LINE (X1, D)-(X1, MexProdLevelX), O
NEXT Xi
FOR Y # TteX TO YmaxX - 10 STEP YtcX
LINE (Xmink, YE)-(xmaxX, T}, 4, , it
© MEXT Y! .
LF MaxPumpX = 0 THEN GOTO N1
¥t = Shortagel (37) + Pumpegel (37) / 2
X1 = 49 ) i
SourceS = “Gub"
GOSUB LabelSource
NL1: IF SupDelX = O THEN GOTO NL2 .
Yt = Shortagel{3) + Pumpagel(3) + YearsSwpl(3) 7 2
At =5
Sources = RSwpW i
cosuB tabelSource
NL2: 1F DeseimaxAfd! = O THEN GOTO L3
Sources = "sl*
YI = Shortage!(32) + Punpagel (32) + YearsSupl (32) + YearsDsli(32) 7 2
Xt = 4D .
GOSUE LabelSource o
NL3: 1F uastelaterX = O THEW GOTO NL&
¥1 = Shortagel (26) + Pumpagel (26) + YearsSwpl{26) + YearsDs
X1 =25
Source$ = "Wst®
GOSUS LabelScurce
NLG: IF JunFactor] = 0 THEN GOTO NLS '
1{56) + YearsSwpl(56) + YearsDslE(58) + YearsJunl(56) / 2

L1(26) + TearsWsti(26) / ¢

¥t = Shortagel (56) + Punpagei (56) + Yearsist
xt=7
source$ = “Jun®
GOSUB LabelScurce
NLS: IF Gibfactor! = 0 THEN GOTO NLé .
Y1 = Shortagel{62) + Pumpage!(42) * YearsWsti(34) + YearsSupt(82) + YearsDsi| (62) + Yearsduni{82) + YearsGibl(62) / 2 N
x = 56 . .
source$ = *Gib*
GOSUS LabelSource
NLb: Y1 = Shortage? (62
: Xt =25
Source$ = “Cac*
GOSUR LabelSource
LINE OiminX, YminX)- (Xmax%, YmaxX), 8,8
GOTD ByPassSave :
Savefiles: OPEN “CACDEL.DAT" FOR OUTPUT AS M
OPEN “GIBDEL.DAT™ FOR OUTPUT AS #2.
OPEN "DSLDEL.DAT“ FOR OUTPUT AS #3
OPEN MSWPDEL.DAT® FOR OUTPUT AS #4
OPEN “PWPDEL.DAT® FOR CUTPUT AS #5
FOR YrX% = 1 1O &2 ’
WRITE #1, YearsCacl{YrX)
WRITE #2, YesrsGib!(¥rX)

3} + Pumpagel (62) + Yearsust] (34) + YearsSwpl(62) * YearsDst1(42) + Yesrsduni (62} + YearsGibl {62} + YearsCaci(
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WRITE N3, YearsDst)(¥rX)
WRITE #4, VearsSwp!(YrZ)
WRITE #5, Punpage! (YrX)
NEXT Yri .
CLOSE #1, #2, ¥3, W&, #5
gyrassSave: OO
AS = [NKEYS
L00P WHILE AS = *"

GubRrlot2:
SCREEN ScralypeX
coLor 15, 1
VIEW
Xmink = 0
amaxk = 62
Ymink = GubYmink
YmaxX = GubYmaxs
© YteX = GubYrick
Dell = (Ymax%k - YminX%} / 100
VIEW (10, 1D)-(#30, 3402, 15
WIRDOM (XminX, YmieX - 14.1 " Del!)-(XmaxX, YmexX + 8.1 * Dell)
LINE ¢xmink, TmaxX)- (OmaxX, YmexX + 8.5 * pelt), 0, BF
LINE (Xmin%, Ymink - 14.1 * Dell)-{XmaxX, YminX), 10, BF
LOCATE 26, &4: PRINT ™ 1918 Through 1979 October-September Vater Yeurs "
LOCATE 23, 4: PRINT »1520 1930 1940 1950 1950 TR » ]
LOCATE 2, &z PRINT USING Inages(24); Gwbs, * Recharpe & Storsge (solic line = full). Ytic =, YteX, " o ft. ®
CaleDeliveries
FOR YrX = 1 T0 62
X! = Yr¥
Y3 = YmexX )
Y2! -« Ymax% - $troSeep! (YrX)

PSET ¢X1 - 1, Y11}, 7
LINE (Xt = .999, Y11 + .001)-Cxt + .00, Y21 - .001), 9, B

PAINT (X1 +..5, CVHl + Y21) /7 23, Tilel$,
¥l = Y21
Y21 = ¥21 - Undrflowt{Yrk) - PumpRet1{YrX) - Imtletl('l'rx)
PSET (X! - 1, Y1), 10 :
LINE CXI - %, YIi)-(X1, Y21), 10, BF
" = Y28
Y2t = Y21 - ReinPerct(YrX)
1f RainPerci{¥r¥) > O THEN

PSET ¢xf - 1, Y11), B

LINE (X1 - 1, ¥11)-¢{xXt, Y21), B, BF
END IF ,
YH = Y2t
¥21 = Y21 - Injectioni(YrX}
1F Injectioni(YrX) > O THEN

PSET (X1 - 1, Y1), %
v . LINE (X1 » .999, Y11 + .001)-CX) - L001, Y2t - .001), 4, 8

PAINT (Xt - .5, (Y11 + Y2i) / 2), Tile2s, &

. EWD IF
NEXT Y¢X
FoR Xt = 1 TO &1

LINE (X1, Ymink}-{X!, YmaxX), 15
NEXT Xi
FOR Y = YminZ ¢ YtcX TO Ymaxk - 10 STEP YtcX

LINE (XminX, Yi)-OmaxX, Y13, 4, , LRFOFD
NEXT YI )
Lastvoll = StertVolX
PSET (0, StertvolX)
FOR YrX = 1 7O &2

EoyVoll = LastVolt Rechargel (Yr%) - Purpagel (YrX) = Loss!(YrX}

PSEY (¥rX - 1, Ywink), &

- LINE «{Yr% = 1, Lastvolt), 8

LINE -(YrX, Eoyvoll), 8

LINE -(TrX, YminX), 8

LIKE -CYrX - 1, Ymin®), 8

PAINT (Tr% - .5, (2 * Ymink + LastVoll + Eoyvolt) 7 &), 11, &

Lastvol! = EoyVolt
NEXT Yr%
FOR Xt = 2 TO 52 STEP 10

LINE X}, YminX)-{X!, Ywax%), 0
NEXT X!
PSET (0, 0), O

i
A N

!)-:
!
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LINE (0, 0)-(XmaxX, 0}, O
LINE (tmin%, Yoink)-(XmaxX, Ymax%), 8, B

Do

AS = INKEYS

LOOP WHILE AS = ¥
EXIT SUB

LabetSource:
pat) = 2.8+ 19,3711/ MaxProdlevelX

IF Datl - INT(Dat1)} »= .5 THEN Datl = batt + 1
pati = IRT(Dat!)
LOCATE Datl, X!z PRINT SourceS;
RETURN
ENC SUB
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sazamasssazs=ns This SubProgram ranks District production..... / / 3

FINT A-2
et Renkproduction SYRMP1A3 Sub Pf'ba TAVA
OIN SortX(62), Rows{d)

Bk: CLS \ o
SCREEN ScraTypeX _ : N R \{') rt
CoLOR 15, 3 : A "l‘
e 15, o K rod uclion
Xmink = 0 :
XmaxX = 100
Yoink = 0
YmaxX = MaxProdievelX
Yeck = Buildeick
pel! = (YmaxX - ¥YminX) / 100
RowS(1) = CHRS{BHFF) + CHRS(EN5S) + CHRSCEHDS) + CHRS(RHAA)

RowS(2) = CHRS(IMFF) ¢ CHRS(&N5S) + CHRS{ENS5) + CHRSC{EHRAA)
RowS(3) = CHRS(EHFF) + CHRS(EHSS) + CHRS{EHSS) + CERS(ZHAR)
RowS(4) = CHRS(ZEFF) + CRRS{LKESS) + CHRS(EHSS) + CHRSCERAL)
Tilels = ¥
FOR IX =3 104
Tilels = Tilels + Rows (1%}
NEXT IX :
RowS(1} = CHRS{IHAA) + CHRS(LH55) + CHRS(ENFF) + CRRSLINSS)
Row3(2} = CHRS{EHAR) + CHRS(EN55) + CHRSCLAFF) + CHERS(RN55)
RowS(3) = CHRS{EKAA) ¢ CHRS(ENSS) + CHRSCANFF) + CHRS(LHSS)
Rows{é) = CHRSCENAA) + CHRS(ZHS5) + CHRS(LHFF) + CHRS(LE5S)
Tile2s » M
FOR IX = 170 &
Tile2$ = Tile2s + Rows{IX}
NENT IX
vIEM (10, 10)-{&30, 340), 15
WINDOW (imind, YainX - 14.1 * Del1)-(imax%, YmaxX « 8.1 * belt)
LINE (XurX, TmaxX)-(XmaxX, YemxX + 8.1 * Dell), 0, 8F
LINE (dminX, YRinX - ¥%.1* pell)-{xXmaxX, YminX), 10, BF . .
LOCATE 24, 7t PRINT » X Time Anmual Production Is Equsl or Less than YI Axis Amount
LOCATE 23, 7: PRINT ™ 10X 20% 30% &0% 50% S0% 70X . 80X 0% .
LOCATE 2, 61 PRINT USING Image$(23); GubS, * Combined Prduction =%, MaxProdievelX, " afy. Y! Axis Tic =», YteX, " ac ft. ™
CalcDel Sveries :
pxt = 100 7 MumYearsX
cerX = 0
FOR YrX = 1 TO MumYearsk
min] = 1000000
FOR IX =.1 7O MumYearsk
FOR KX = 1 7O Ctri
1F IX = SortX(KX) THEN GOTO Nwl
NEXT KX
IF Importi {1X) < Wini THEN
Nint = twportltiX)
PE = IX
ERD IF
Nwlz NEXT IX
cerX = CtrX + 1
Sorth(CtrX) = PX
NEXT YR
FOR YrX = 1 10 NuxYesrsX
FX = SortX(YrX) :
X1 = ¥rX * 100 /7 NumYearsX
Yns=4¢
Y21 = TearsCacl(PX) .
PSET (M1 - Dxi, Y1), %
LINE ¢X1 - Dx!, YI1)-(Xi, ¥Y21), 14, BF
it = Y21 '
¥21 = Y21 + Yearstibi(PX)
IF YearsGibi (PX) > O THEN
PSET (X! - Dx), YII), 10
LIKE ¢XI - Dx), TH1)-{XI, ¥21), 10, BF
EWD IF
YiE = Y2!
¥2) * Y21 + Yearsunt(PX)
1F YearsJunl {PX) > O THEN
PSET (X! - Dx!, Y11), 8
LINE ¢X) - Dxt, YUi)=(XE, y21), 8, BF
END IF ) :
Y1 = ¥2!
Y21 = Y21 + YearsWsti{PX)




.

IF TearsWsti(PX) > 0 THER
PSET (X! - Dx1, YII), 1}
LINE (X1 - DX, YVI)-(XI, y21), 11, BF
END IF
Yl = Y24
Y21 = Y21 + YearsDsi)(PX)
IF YearsDsiI{P¥X) > 0 THEN

PSET (Xt - Dxl, Y112, &
LINE (X! - .999 * Dx}, Y1t + .001)-¢xt - .001, Y21 - .001), &, B

PAINT (X! = .5 * Dxt, (Y11 + Y21} / 2), Tile2s, &

END IF

YU = Y2t

Y21 = Y21 + YearsSwpl{PX)
If YearsSwp! (PR} > 0 THEN

PSET CXt - DxI, Yit), @ : :
LINE X} < .999 * DxI, Y1l + .001)=¢XI - .001, Y21 - ,001), 9, B

PAINT (M1 - .5 * bxl, (Y11 + Y21) 1 2), Tilels, ¢

END IF
Y11 = Y21
Y21 = Y21 + Pumpagel (P%)
IF Punpage!(PX) > O THEN -
PSET (X! - Dxi, Y1), 15 . :
LIKE (Xt - Dx!, ¥i1)=CX!, y21), 15, of
END IF
1¥ Shortagel(PX) > O THEN
Y1l = Y2I .
21 = Y21 ¢ shortage! (PX}
PSET (X! - Dxt, ¥11), 15
LIRE X! --Dxl, YH)-(XT, Y21), 13, BF
END IF '
NEXT 7rX
FOR IX = 1 T0 &% o
LINE (Dx! * 1%, YRInX)-{Dx! 1%, YeaxX), 15
NEXT 1% .
Xt = 10 :
FCR YI = Yrck TO YmaxX - 10 STEP TtcX
LINE CXminX, YU)={XmaxX%, Y1), 8, , tngass
NEXT Y ’ .
FOR- Xt = 10 TO 90 STEP 10
LINE ¢XI, Ymin%)-(XI, YoaxX - 10), 8 ’ N
MEXT X! -
LINE OminX, Ymink)-(XmaxX, YmaxX), 8, 3
Source$ = “Cac®
Yt = Shortagel (30} + Pumpagel{
X! = 36
GOSUB LabelS
Source$ = »GibY . )
¥i = Shortage! (30) + Pumpsgel (302 + Yearsust! (30
X! = 36
GOSUB Label$
Source$ = ®Jjun¥
Y1 = Shortage! (37) + Punpaget(37) + Yearsust] (37) + YearsSwpt(37) + YearsDsl! (37) + YearsJunt(37) / 2
Xt = 52 . o
GOSUS Label$ '
Sources = *st®
Y1 = Shortagel{$2) + Pumpagel{
Xt = 86
GOSUB Label$S
Sources = "Ds|"
Y! = Shortagel{34) + Pumpage!(34) + YearsSwpl (34) + YearsDsl!i(34) / 2
X =2 . ’
GOSUS Labels
Sources = "Sup* ' ‘
Y1 = Shortagel(36) + Puwpagel(38) + YearsSwpt(38) 7 2 -
Xt = &3
GOSUB LabelS
Source$ = *Gub”
Y? = Shortaget(7) + Pumpaget(T) / 2
Xt =21
GOSUB LabelS
po
© AS = INKEYS
LOOP WHILE A$ = "%
EXIT SuUB

LabelS: 5.‘_‘ _

30) + Yearsst](30) + YearsSwp! (30) + Yearsdsii(30} + YearsJunk(30) + YearsGibl(30) + YearsCac!(30)

J——

) + YearsSwpl (30) + Yearﬁbill('.’»o) + Yearsdunl (30) + YearsGibl(30) / 2

52) + YearsSup!(52) ¢ YearsOstl(52) + Yearsist1(52) / 2

.

E—- ' .
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pat! = 2.8 + 19.3 * Yi / MaxProdievelX
IF Datl - INT(Dat)) >= .5 THEM Dott = patl + 1§
pat] = INT(Datl}
LOCATE Datl, X!: PRINT Source$;
RETURN
END SUB

.—5’5_.
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DEFINT A-2 . . .
SUB CalcDelfveries ' Vg ~ AA
Eoyvoll = startvolX . S\ RM@‘ C"’s SUb‘P ﬂartk

LastUndr! = UfO1I - Kuft * StartvolX :
FOR Yr% = 1 10 62 N \ D /7

YearsJuni(YrX) = © CD\ C Ve t wermes

YearsGibi(YrX) = 0 ‘

YearsCaci(YrX} = 0

YearsDsli(YrX) = 0

YearsSup! (YrX) = 0

YearsWsti(YrX) = 0

Pumpaget(TrX) = O

Injectionl (Yr¥) = O

shortagel{YrX) = 0

FOR I% =170 12
MoX = $2 % (Y - 1) + IX : :
Yearshuni(TrE) = YearsJuni(YrX) + JunSource! (HoX)
YesrsGibI(YrX) = YearsGiblC¥rX) + GibSourcet {MoX)
YearsCacl{Yr%) = YearsCacl{¥r¥) + CacSource! (MoX)

- YearsDsL1{YrX) = YesrsDsil{V¥ri) + palsource?! (MoX)

YearsSupl (YrX) = YearsSwpl (Yr%) + SupSource) (MoX) : :
YearsWsti(TrX) = YearsWeti(YrX) + wstSourcel (MoX) -
Punpagel (YrX) = Puspagel (YrX) + SubSourcel (MoX)
Injectiont{YrX) = Injectionl (Yr%) + Inject](HoX)

- NEXT IX ’

IF Puspsge!(YrX) > MaxPumpk THEN
Shortagel (YrX) = Pumpegef(Ys%) - MaxPpX
Pumpagel{Tr%) = HaxPumpX

END IF

- 1f Punpagel {YrX} < NinPuspk THEN Punpape! (YrX) = MinPuspX ] -
Import! (Vr¥) = Yearsdunl (Yr%) + YearsGibl(¥rX) + YearaCact{YrX) + Yearsiist](Vr¥) + YearsDsli(VrX) +* YearsSupl {¥rX)
IF MexProdLevel® « Pumpagel(¥rX) - ‘Importh{YrX) > O THEN Shortagel (Yr%) = WexProdkevelX - Purpagel(YrX) - Importi{Yri)

TsPercl = 0

GwPerc! = 0 S

IF SBprecipt(YrX) > 17.2 THEN :
cercl = Glacresk * 572 * (SEprecipiiyrX) - 17.2) / 12
TePercl = TSacresX * 827 * (SBprecipl(¥rX} - 12.4) 7 12
GOTO Fisk

" END IF .
1F SBprecipl{¥YrX) > 12.4 THEN : . '

-ﬁ,-.-l-

| PR [yt l IA .

R

1SPercl » TSacresX * 827 * (SBprecipl{(¥rk) - 12.4) 7 12

END YF
Fisk: RairPercl(YrX) = TSPercl + GWPercl

PutpRet! (Yr%) = Kpri ® Pumpagel (Yr%)
ImptRet!(YrX) = Kirt * toport1 {YrX}
StruSeep! (1r%) = Sraml * SeepageX(¥rX)
Lossi(YrX) = D : o
volEstl = EoyVoll - Pumpagel(YrX) + Injectioni({YrX) + RainPercl{Trk) + StrmSeepl (Yr%) + Lastindrl + FungRett (YrX) + ImptRetI(Y
IF VolEst! > LossZone THEN Loss!(YrX) = {VolEstf - LoasZone) / 2 :
VolEst) = VolEst! - LossI{¥rX)
IF VolEst? > 0 THEN -

LessI{YrX) = Losst(YrX) + VolEstl

voléstl = 0

UndrFlowl CTrX) = UED1 - Kufi * (Eoyvoll + volEstt) 7 2 :
Recharge! (YrX) = Injectionl{Yr&) ¢ RairPerci{YrX) + StrmSeepl {YrX) + UndrFlowl (Yr%) + PunpRet!(YrX) + leptRetl (YrX)

Eoyvell = EcyVoll + Rechargel(YrX) - Pumagel (TrX) - Lossl (YrX)
Lastundry = UfO1 - Kufl * Eoyvoll :
NEXT YrX
END SUB _ .
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| APPENDIX B
'Runmodel” SUBPROGRAM SPECIAL FUNCTIONS

This Appendix provides a detailed discussion of the model simulation of the Santa Ynez River

Hydrologic System described in Section 2. A flow chart representation of the model simulation

is included in Figures B-1, B-2, B-3, B-4, and B-5. Terms used in the program to represent

hydrologic quantities are printed in bold letters throughout this section. These terms and their

definitions are listed in Appéndix C. While it is not practical within this document to explain

the origin and basis of each of the hydrologic constants used in the model, it may be noted that

the constams were discussed and agreed upon by the various interests of the Santa Ynez River

Hydrology committee before being incorporated into the model. Justification for many of the

constants may be found in Appendix F, the Data Base.
Bi CLOUD SEEDING AUGMENTATION

At the beginning of the monthly loop, the model runs a number of tests to establish whether

cloud seeding operations are to be conducted for the current month (Current month refers to the

month upon which the model is currently running calculations). The model uses a water year

from the beginning of October to the end of September in order to conform to historic practices.

It is assumed, in the model, that cloud seeding is conducted between the beginning of October

and the end of April, only. Therefore, the model checks if the current month falls within the
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o ‘permissible cloud seeding time period. If not, the model turns off the "cloud seeding flag”

CsFlag) that it uses to initiate calculation of augmented rain conditions. CsFlag is the
mechanism by which the program determines whether to include calculations of the effects of

cloud seeding for a given month. It has a value of zero, in the non-active mode, or one, in the

active-mode.

If CsFlag is activated at the beginning of the current month, the model makes a preliminary
calculation of the month’s eﬁding storage volume at Cachuma Reservoir. In making that
calculation, the sources of ini"loi\{r (accretions) to the reservoir must be evaluated. The acéretions
(Accret) arc separated into five areas or files. Accret (1), Accret (2), Accret (3), Aceret (4),
and Salsi (5) refer to accretions to Jame‘soﬁ Reservoir, from Juncal Dam to Gibraltar Reservoir,
from Gibralta; Dam to Cachuma Reservoir, from Cachuma Dam to Lompoc, and at Salsipuedes
near Lompoc, réspectively-. Wi’tﬁin the model, if cloud seeding is activated, the decision of
whether to _cioud seed is based on storage in Cachuma Reservoir. Therefore, accretions into
Jameson Reservoir, between Juncal Dam and Gibraltar Reservoir and between Gibraltar Dam
and Cachuiha Reservoir are added to the last month’s ending storage volume at Cachuma
Reservoir. Subsequently, 1,700 acre feet is subtracted from the total in order to allow for losses

due to divérs_ions. If that volume is greater than the maximum capacity of Cachuma Reservoir,

- CsFlag is set to zero (inactive) for current month calculations. This prevehts the effects of cloud

~seeding from being included in calculations during very wet periods during which, in reality,

seeding operations would be discontinued.
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For all three of the reservoirs, the model uses a least squares parabola correlation method to

dete_:rmine the incremental runoff increase due to cloud seeding (RunoffInc). Hiétorical runoff

(Accret%(n)) and precipitation data were used to produce a family of sixty two, yearly,

computer generated parabolas for each of the five accretion items described above (For an

example of these parabolas see Figure B-6). A unique curve is used for each year to account

for differences in the precipitation-stream flow relationship.

Year to year variations occur as a result of changes in watershed vegetation, temperature and

time of occurrence of precipitation all of which affect the amount of moisture that is held by the

watershed soil and thus the amount of water available for runoff. Runoff depth is the depth of

water, from the entire watershed surface, needed to produce a specific amount of runoff to a

reservoir. Each parabola represents the cumulative seasonal runoff depth in inches (the Y-axis)

plotted against the cu_mulative seasonal precipitation (the X-axis) also expressed in inches.

These parabolas are used by the model to estimate the total amount of inflow to thé TESEIVoir

resulting from cloud seeding. The general equation describing these parabolas is:

Y=AX"2+BX+C

Where Y is the total runoff depth in inches (Y - axis) at the cumulative seasonal precipitation

point X (X - axis). A, B, and C are constants that refer parameters for the specific parabola for

a given year. X is equal to the accumulated augmented rainfall for the year (including the



where Junpar A and JunPar B refer to constants for the specific parabola for Jameson

Reservoir for the current year. The model limits the value of the slope to between zero and .95.

If X is less than nine inches, no RunoffIne is calculated because the benefit from cloud seeding

is considered insignificant (i.e. the slope of the parabola is small). Finally, Runoffinc is the

product of the Juncal Watershed Factor (F}), Rainlnc, and Slope as determined above. Fj is |

741.3, a constant equal' to the area of the Juncal Watershed expressed in acre feet per inch.

These equations indicate that the contribution to runoff from cloud seeding increases in direct

proportion to the cumulative seasonal rainfall and also in direct proportion to the effective cloud

seeding rainfall increment for this month.

Cloud Seeding calculations for Gibraltar and Cachuma Reservoirs are similar to those for

Jameson Reservoir with a few exceptions. No Runoffinc is calculated for Gibraltar Reservoir

and Cachuma Reservoir when the X values are less than eight and seven inches, respectively.

This is to compensate for the measured decrease in average precipitation at the lower reservoirs

to the west of Juncal Reservoir. Due to the variation in watershed areas, the Gibraltar

Watershed Factor is 10,773 acre feet per inch and the Cachuma Watershed Factor is 10,720 acre

feet per inch. In addition, calculations of X, RainIne, and the current augmented rain fall for |

Cachuma Reservoir (Cpsum) utilize the average rainfall and cloud seeding increment values

from Gibraltar and Cachuma Reservoirs.

B-12
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effects of cloud seeding) plus the current month’s un-augmented precipitation (Rain) divided by

three. For Jameson Reservoir:

X = Jpsum + Rain/3

Rain is divided by three in the above, in order to reduce, slightly, the point along th_e parabola

at which the runoff is determined, thereby providing a somewhat more conservative estimate of

RunoffInc than if Rain was divided by two.

The derivative of the general parabola equation yields the equation for the slope of the parabola

which is used to calculate Runoffinc. The derivative of the general equation for the parabola

is:

dY/dX = 2AX + B

The model equivalent of dX is RainIne which is CsEST multiplied by Cslnc for the current

month. dY can be determined algebraically as follows:
dY = 2AX + B) *dX
For Jameson Reservoir the model generated equivalent of the slope equation is: .

Slope = 2(JunPar A)X + JunPar B

B-11



gram, RedFac for each reservoir is set to one (100 percent of
the model

At the beginning of the pro
requested draft) and no ramp is implemented. Upon enteﬁng the monthly loop,

checks if the current month is May. If so, it checks if the end of the month volume (EndMoVol)

" for the previous month is less than the predetermined StartShortage value for each reservoir.

If it is, the ramp function is initiated. The equation to calculate RedFac is:

RedFac = ((EndMoVol - LowVel + MinDelv * (StartShortage -

EndMoVol)) / (StartShortage - LowVol)

In the accounting section of the program for each reservoir (See Section B1.3), the program

restores RedFac to one if EndMoVol exceeds StartShortage, thereby eliminating the ramp

effect for the subseguent month.

The model output provides, in tabular form, the system yield over the 62 year base period and

indicates what percentage of months in those years result in water yields below the desired draft

amount ('_I‘able 4-2). The actual storage distribution for each reservoir and basin is also oﬂtptit

in the form of a hydrograph (Figure 4-4). If no values are selected for the above parametérs,

the computer assigns default values for each reservoir. The default values are included in Table

4-2 under "Initial Conditions".

B-14
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B2 - DRAFT REDUCTION

The ramp function or draft reduction factor (RedFac) executes a reduction in reservoir draft

which is proportional to each years May st storage volume of the reservoir (See Section 4.2.2).

If an annual draft is chosen. whlch is to be maintained through the "critical drought” without

reductions, no ramp function is used (This is called a "safe yleld" bperanon). A ramp function

is eniployed when the desired reservoir draft is greater than the safe yield. This is the means
by which long term average yields larger than the safe yield may be achieved. The ramp

function is fixed by the adjustment of four variables. Three of these, the storage volume at

which shortages are to be initiated (StartShortage), the initial system demand or draft, which

is employed when storage is at or above StartShortage, and the smaller draft expressed as a

t of the initial draft (cal]ed “MinDelv" in the program, “Dehvery Factor" in the menu,

and "%YrsDel@" in the printout) can be set in the menu. The fourth variable is the storage

volume at which MinDelv is applied (LowPt or LowVol) and is fixed within the program

(Appendix A).

The relationship between these variables is illustrated in Figure 4-2. Note that the ramp is

determined by the position of StartShortage, MinDelv, and LowPt. Below the StartShortage

point, the annual draft (as determined on the 1st of each May) decreases as the May 1st reservoir

volume decreases. The minimum storage volume is determined by the ramp, and may be

changed by adjusting the reservoir draft level and/or the MinDelv value. Manipulation of these

variables allow.s for selection of a minimum reservoir volume through the “critical drought”

including the effects of evaporation and diversions.

B-13




diversion shortages. This quantity is stored as "Deficit”. "AnnShort” is equal to the current

year accumulated shortage plus the current month shortage. AnnShort is compared to earlier

year’s greatest deficit within the annual loop of the model and the maximum shortage dunng the

62 year base period is listed in the pﬁntout as "Maxyr Short” (Table 4-2).

The Reservoir Subroutine establishes an end of the month area and volume for each fesez_'iroir,

provides a mechanism for emptying a given reservoir in proportion to all of the reservoir
~ hydrologic inflows and outflows and provides accounting for all of the hydrologic variables.

Each of the three reservoir sections are directed to the subroutine within the monthly loop.

Rainfall directly on the lake (Prc) is equal to the current month’s total rain (Rainer) multiplied

by reservoir area (Area7).

Monthly evaporation is muitiplied by a pan factor (PaliFac) and the reservoir area to determine
evaporation. The pan factor compensates for differences in physical conditions between the pan

and reservoir such as temperature variations. The pan factor for Juncal and Gibraltar have been

determined to be .8 for each month. Cachuma Reservoir’s pan factor values range from a
m:mmum of .65 in January to a maximum of .82 in June. The evaporation data used i m the

model for the base years prior to reservoir ‘construction or pan measurements was syntheslzed

(See Section 3).

B-16
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" Runoffinc and Rainlnc

“month’s inflow as calculated above.

L
]

B3 WATER ACCOUNTING

A key function of the model is to keep track of all of the sources of reservoir inflow and

depletion for each month and eaéh year of the base period. The model does this using

accumulators for each hydrologic component required to account for all water entering and

leaving each reservoir. In me'subprogram entitled "Runmodel” (Appendix A, Pgs. 16-19), all

of the hydrologic component accumulators effecting reservoir storage are set to zero and various

reservoir and groundwater basin variables are assigned an appropriate initial value. New values

for all of the variables are calculated for each month of the base period within the monthly loop.

One such variable, Reservoir Accretions (Accr) refers to all of _the_ runoff into the reservoir

(except upstream spills) plus the runoff resulting from cloud seeding (Runofflnc), excluding

rainfall directly on the lake. Total reservoir surface inflow (Inflow) is equal to Acer plus

upstream spills (UpstrmSpill). Rain on the lake is accounted for separately in the Reservoir

Subroutine (See Pg. 34, Appendix A). The current month’s total rain (Rainer) is equal to the

current month’s natural rainfall plus the rain due to cloud seeding augmentaﬁon ‘(Rainlnc).

are discussed in section Bl.1 The yearly accumulated total runoff

(AnnRunoff) for each reservoir is simply the previous month’s AnnRunoff plus the current

UpStrmSpill is always zero for Jameson Reservoir

because there are no upstream TESEIVOirs.

The model keeps track of the total number of months in which the specified yield cannot be

maintained and keeps a running total volume for each reservoir (Volume7). _"Short" when

preceded by Jun, Gib, or Cac to indicate the specific reservoir, is equal to the current month’s

B-15




The second iteration for the volume then becomes:

Volume7 = Vsave + Inflow + RainOnlLake - LakeDiv - '

RegulRelease - Evapr'- Leékage - BelowNrwsRel

If this new value for Volume?7 is less than zero, the "EmptyRes" section of the "Reservoir
Subroutine” is utilized (Appendix A, pg. 34). This Joop provides a means to cmpty the
Teservoir in propoft_ion to the relative values of all the flows into and out of the reservoir. The

Joop multiplies LakeDiv, RegulRelease, BelowN rwsRel, RainOnLake, and Evapr by a fraction

(Part) which is:
Part = (Vsave + Inflow)/(Vsave + Inflow - Volume?7)

Vsave is equal to the beginning of the month reservoir volume. Volume7 and Area7 are then
set 1o zero and the water surface elevation (elev7) is set equal to the elevation of the bottom of
the lake (Datum). If Volume? is greater than MaxVol, then Spill is equal to the difference

between MaxVol and Volume? plus leakage. Leakg is then set to zero and Volume7 is set

equal to MaxVol.

J AMESON RESERVOIR

Water accounting for Jameson Reservoir deviates little from the general descnptlon above. The

model menu allows the monthly diversion value to include or exclude tunnel infiltration in the

lake diversion value. The present default menu selection places the monthly diversion value

B-18
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Two iterations of volume

calculations are included in the Reservoir Subroutine. The first

iteration calculates volume using rain on, and evaporation from, the reservoir based on the

beginning of the current month’s reservoir area. The equation is as follows:

Volume7 = Volume7 + UpStrmSpill + Acer + Pre - LakeDiv -

RegulRelease - Evp - Leakage - BelowNrwsRel

"RegulRelease™ and vBelowNrwsRel" are releases made to satisfy the Above Narrows and

Below Narrows Accounts, respectively. Leakage 'applies to Cachuma Reservoir only and refers

to water that leaks from the ﬂood gates of Bradbury Dam when the water elevation exceeds 720

feet. Thc.lakage value increases incrementaly w1th reservoir elevation due 10 mcreased head.

When the reservoir is spilling, the model includes leakage water in the total amount of spill

water and returns Leakage to zero.

The first iteration volume is used with the » AreaElevSet” subroutine to determine a preliminary

end of month reservmr area (Area7). This area is then used to ca]culate rain on and evaporation

from the reservoir reflecting an end of month resérvoir area that has been averaged with the

beginning of the month reservoir area as per the following:

RainOnLake = (Prc + Rainer * Area7)/2

Evapr = (Evp + PanFac * Evap * Area7)/2

B-17



be algebraically added to the Cachuma Reservoir computed inflow each month. This operation
keeps the Cachuma Reservoir inflow, from the point of view of all downstream users of Santa

Ynez River water, the same as if the operation at Gibraltar Reservoir was always identical to

the "Base” operation, no matier what the actual operation may be.

'GIN CHOW RELEASES

According to the Upper Santa Ynez River Ope;ations Agreement, releases from Gibraltar
Reservoir, in accordance with the Gin Chow Settl_emenf, must be made between the beginning
of June and the end 6f November. The model uses a "GinCh_owRe!Fla#" to specify the months
in which releases may be made. If the flag has a value of one, releases may be made. '_If the
flag has a value of one and the end of last month’s reservoir volume (EndMoVol) exe_eeds -the

maximum capacity. of Gibraltar Reservoir (MaxVol) minus one acre foot, then the model

performs a rough end of month reservoir volume estimate (VolEst) via the following equaﬁon:
VolEst = EndMoVol + (Inflow - LakeDiv) / 2

If this equation yields a volume greater than Max_Vb_l minus one, then the reservoir is considered

full, no release is made and the program is directed to the section entitled, "NRRel" or No

Regulated Release. Otherwise, the inflow to the reservoir is relm_ed until the Gin Chow
requirement has been fulfilled. Water released in accordance with the Gin Chow Settlement
(RegulRelease) is set equal to Inflow and the volume of release water for the year, up to the

current month (AccumRelease), is equal to the previous month’s AccumRelease plus

B-20
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by the City of Santa Barbara with a

" differential between the. Actual and

upon the reservoir alone.

GIBRALTAR RESERVOIR

Simulation of water accounting practices for Gibraltar Reservoir is distinct from the other

reservoirs in that it must comply with provisions of the Upper Santa Ynez River Operations

Agreement (See Section 2.4. The agreement compares the actual Gibraltar Reservoir diversions

"base" operation in order to determine the water credit (or

debit) that the City must take (or pay) at'Cachuma- Reservoir. If the City’s Gibraltar Reservoir

draft exceeds 4,580 acre feet per year, which is the "zero effect” or zero mitigatioh draft level, .

the operation is deemed to be in the »mitigation* mode. In the "mitigation" mode, the City must

pay an annual debit which amounts to a reduction in the City’s Cachuma Reservoir entitlement

in direct proportion to the magnitude of thc over diversion (i.e. Glbraitar Reservoir dlversmns

over 4,580 acre feet per year). As the Actual Gibraltar Reservoir volume is reduced through

siltation, the City will eventually operate Gibraltar Reservoir in a "pass through” mode (annual

 draft level less than 4,580 acre feet per year). In this "under diversion” mode the Actual

Gibraltar Reservoir spills will generally exceed the "Base" Reservoir spills. This spill

differential, subject to conveyance losses between Gibraltar and Cachuma, is water that is

"passed through" to Cachuma Reservoir where, conditions permlmng, the City of Santa Barbara
may put it to use. In the Santa Ynez River Model the Actual Gibraltar Reservoir operations may
be varied as desired. The "Base” operation remains fixed, as in the agreement. The spill

“Base" operations is transmiited to Cachuma Reservoir to

B-19



VolEst = EndMoVol + Inflow - LakeDiv - RegulRelease + NetEvap

If VolEst yields a volume less than one hundred acre feet, than LakeDiv is reduced according

to the following equation:
LakeDiv = LakeDiv - (100 - VolEst)

If this equation yields a negative number than LakeDiv is set equal to zero. The program is

directed to the Reservoir Subroutine in which the end of the current month area and volume are

determined.

The final task of the Gibraltar Reservoir section is to calculate the Cachuma Reservoir inflow
correction (Correcti_on) so as to keep "whole” the below Cachuma Reservoir accounts.
Correction is equal to the difference between the amount of water that spilled from the "Base”
Gibraltar Reservo'ir' (PhanSpill) minus the amount that spﬁled from the actual reservoir (Spill).

This quantity is incorporated into the Cachuma Reservoir section in the calculation of net inflow.

THE "BASE" GIBRALTAR

As hoted above, the primary purpose of the *Base” operation in the Gibraltar Reservoir Section
of the monthly time loop and in the Upper Santa Ynez River Operations Agreement is to provide
a monthly correction to Cachuma Reservoir inflow so as 10 provide for all water users below

Cachuma Reservoir an unvarying upper Santa Ynez operational condition no matter what the

B-22




RegulRelease. When AccumRelease exceeds 616 acre feet, the Gin Chow requirement has been

fulfilled. Therefore, the current month’s RegulRelease is revised to equal the exact amount of

release water needed to equal 616 acre feet according to the equation:

RegulRelease = RegulRelease - (AccumRelease - 616)

and AccumRelease is set equal to 616 acre feet.

In the NRRel section of the model monthly loop, LakeDiv is calculated so as to. leave one
hundred-acre feet of water in the reservoir. As it happens, the reservoir dries up completely .
during the worst year drought of the base period due to evaporation. The model uses an
estimate of net '_eyéporation (rain on the reservoir minus evaporation off of the reservoir) to
determine an app;oximate emi of month volume based on the-beginning of the month surface

area to determine when a reduction in LakeDiv is appropriate. The beginning of the month net

evaporation from the reservoir (NetEvap) is:
NetEvap = Area(2) * (Rainer -.8 * Evap(2))

In this equation, Rainer is equal to the month’s total rainfall at the reservoir. The evaporation
ca]cixlation is identical o those for the other reservoirs (See Pg. ). The estimated beginning of

the ci;rrent month volume (VolEst) is then:

B-21



~ and

flood volume diversion are constants equal to 4,189 acre feet and 3,089 acre feet,

respectively. OrdDiv and FldDiv are equal to pre-established monthly percentages of this yearly

draft. If the volume of ordinary water in the lake (OrdVol) plus Qord minus OrdDiv is less’

than fifty acre feet, then OrdDiv is set equal to zero. This also applies to FldDiv. The total

" "Base" operation diversion (PhanDiv) is equal to FldDiv plus OrdDiv.

Releases from the "Base® Gibraltar Reservoir (PhanRel) are essentially identical to those for the

actual Gibraltar Reservoir except that the "Base” Reservoir has an established volume,

Therefore, actual numbers are used for quantities such as MaxVol in the place of variables (See

Gibraltar Variations). As with the actual Gibraltar Reservoir, if the GinChowRelFlag is equal
to one and the reservoir volume exceeds 8,566 acre feet (one foot under capacity), then the

model performs a rough end-of-month volume estimate (VolEst) via the following equation:
VolEst = PhanVol + (Inflow - PhanDiv) / 2

If this equation yields a value which is greater than 8,566 acre feet no release is made and the
program is directed to the section entitled, "NPRel" or No "Phantom"” Release. Otherwise, the
inflow is released until the Gin Chow requirements have been fulfilled. PhanRel is set equal

10 Inflow and the volume of release water for the year, up to the current month (CumPhanRel),

~ is then equal to the previous month’s CumPhanRel plus PhanRel. When CumPhanRel exceeds

© 616 acre feet, the current month’s PhanRel is revised to equal the volume of release water

needed to equal 616 acre feet and CumPhanRel is set equal to 616 acre feet.
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actual Gibraltar Reservoir operations may be now or in the future. The "Base" operation allows

a niaximum diversion of 4,189 acre feet pér year of "ordinary” flow and 3,089 acre feet per

year of "flood" flow. Ordinary flow is defined to be average daily inflow to the reservoir of

Jess than 800 cubic feet per second (cfsdays). Actual reservoir operations use the same monthly

reservoif diversion distribution as "Base” operations, but do not differentiate "flood flow" (Qfld)

and "ordinary flow” (Qord). The actual Gibraltar Reservoir is subject to siitation and

diminution of capacity. The “Base” Gibraltar’s capacity is fixed. Figure B-3 isa fiow diagram

depicting the "Base” Gibraltar Reservoir model simulation.

Initially, Qord and Qfid are set to zero and the last month’s "Base” Gibraltar Reservoir storage

" volume is saved as (LastVol). If the inflow (Inflow) for the month is greatef than or equal to

3,200 acre feet then Qfid is:.

Qild = 1,600 + Inflow * (Inflow / 94,000)

1,600 acre feet is approximately equal to one day of 800 cubic feét per second (cfs) inflow.
This equation effectively reduces Qfld in order to correlate with existing data (Appendix F).
Qfld:is limited to ninety seven percent of the inflow. Qord is then Inflow minus Qfld. If
Inflow is greater than zero, than “Ratio" is set equal to Qfld divided by Inflow. Ratio is later
used in the "Phanset” subroutine to calculate the current month’s volume of flood flows

(FldVol). Reservoir diversions are divided into diversions from ordinary (OrdDiv) and

diversions from the flood volumes (FldDiv). The maximum annual ordinary volume diversion
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Each month in the Gibraltar Base Operations part of the monthly time loop the end of last

month’s volume (PhanVol) is saved as Vsave and PhanSpl is set equal to zero. The model then

conducts two iteration calculations of the "Base" operations current month’s volume (Ph#nVol),

similar to those conducted for the actual reservoirs in the Reservoir Subroutine. The first

iteration of PhanVol is:

PhanVol = PhanVol + Inflow + Prc - PhanDiv - PhanRel - Evp

Evp and Pre, in this equation are based on the end of last month’s area. The model uses the

first iteration volume calculation to determine an approximate end of month reservoir area from

which the final values of rain on, and evaporation from, the reservoir are determined as per the

following equations:

PhanRol = (Prc + Rainer * PhanArea) / 2

PhanEvp = (Evp + PanFac * Evap * PhanArea) / 2

The effect of these equations is to provide averaged values for PhanRol and PhanEvp based on

the beginning of the month values and the end of the month values divided by two. The final

volume iteration is then:

PhanVol = Vsave + UpstrmSpill + Acer + PhanRol - PhanDiv - PhanRel

- PhanEvp
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As with the actual Gibraltar Reservoir, the "Base” operation calcu_lations reduce PhanDiv so as

to leave one hundred acre feet of water in the reservoir. The estimated beginning of the month

net evaporation from the reservoir (NetEvap) is:

NetEvap = PhanArea * (Rainer -.8 * Evap(2))
The estimated beginning of the current month volume (VolEst) is then:

VolEst = Phanvol + Inflow - PhanDiv - PhanRel + NetEvap

If VolEst yields a volume Jess than one hundred acre feet, then the equation to reduce PhanDiv

is:
PhanDiv = PhanDiv - (100 - VolEst)

If PhanDiv is negative, then it is set equal to zero. If a reduction in PhanDiv is necessary, then
OrdDiv and FldDiv must be proportionally reduced since OrdDiv plus FidDiv is equal to
PhanDiv. The model achieves this by multiplying each by a ratio (Rto) which is equal to

PhanDiv divided by the quantity OrdDiv plus F1dDiv. Rto will always yield a fraction because

PhanDiv has been previously reduced.
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CACHUMA RESERVOIR

Due to the complex nature of Cachuma Reservoir agreements and operations, inclusion of a
number of variations was necessary within the Cachuma Sécti‘on and Reservoir Subroutine of the
monthly loop. Leakage water from Bradbury Dam was accounted for and tﬂe downstream
' eloases were included in accordance with the SWRCB Order No. WR 89-18 (Section 2.4.3).
- Another variation was included: because the size and volume of Cachum.a_Rese'rvoir is muéh
greater than that of the other reservoirs and hydrologic effects considered insignificant for
smaller reservoirs must be accounted for in the Cachuma Reservoir section of the model. This

refers to the evapofative effects of plam loss due to inundation of land by Cachuma Reservoir.

' LEAKAGE ACCOUNTING

Leakage from Bradbury Dam is accounted for within the Cachuma Reservoir section and the

Reservoir Subroutine of the monthly loop. Leakage based on the beginning of the current month

reservoir elevation and the end of the current month’s reservoir elevation are calculated using
a leakage look-up table (Leakage( )), and the two values are averaged to give the month’s

leakage (Leakg). See Cachuma Reservoir Leakage Table B-0.

The beginning of thf:. month and the end of the month leakage values (Leakg and Lek) are equal
to the number of days in the cu:re_nt. month (MoDays) multiplied by the leakage value

determined in the table. The final leakage value for the month (Leakg) is equal to the beginning
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In the above equation, UpstrmSpill plus Accer is equal to Inflow. If the equation yields a
volume which is greater than the "Base® Gibraltar capacity of 8,567 acre feet, then the

difference between PhanVol and 8,567 acre feet is spill water (PhanSpl) and PhanVol is set
equal to 8,567 acre feet. The program is directed to the PhanAEset subroutine a final time to

make the final adjustment of reservoir area and elevation based upon ‘the second iteration’s

calculated volume.

In the event that these iterations yield 2 volume less than zero, the model provides a method of

emptying the reservoir in proportion to all of the reservoir inflows and outflows (identicai to the

handling of the actual TEServoirs).

In the "PhanSet" portion of the model, the yearly accumulated values of PhanRel, PhanRol,
PhanEvp, PhanSpl, and average Volume (Angol) are calculated. The yearly accumulated

"Base” operation yield (YrPhanYId) is equal to last month’s value plus PhanDiv plus Tunnl.

" The volume of flood flows (FldVol) is:

FldVol = FldVol + Ratio * (Inflow - PhanSpl) - FidDiv

If FIdVol is greater than the "Base” Gibraltar storage capacity, it is set equal to the full capacity

and if FldVol is less than zero, it is set equal to zero. OrdVel is then equal to PhanVol minus

FldVol.
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of the month’s value (also Leakg) plus the end of the month value (Lek) divided by two.

EVAPOTRANSPIRATION CORRECTION
Within the Cachuma Reservoir Section of the monthly loop there is an evaporation correction.
(CachEt) which corrects for the change in evaporation due to the inundation of land and the

resulting loss of vegetation and/or exposed land surface area. The correction is necessary to

account for the water not lost to bare land or vegetative e_vapotranspiratibn. Therefore, the . -

L

) -
i

i

" correction is related to the size of the reservoir. As the area of the lake increases, ‘the
evapotranspiration and water loss from plants and direct evaporation decreases. Tt;erefore,_the
total amount of water available to the reservoir increases. The monthly evapotranspiration value
CachEt is from the hydrologic data items discussed in Chapter 3 and Appendix F.

Evapotranspiration (Et) is equal to the last month ending reservoir area multiplied by CachEt

for the current month. This value is added to the Acer equation to account for the available

water due to the loss of vegetation and exposed land surface. Water evaporated from the surface

bf the reservoir is accounted for separately (See Section B1.3). '

DOWNSTREAM RELEASES

In the accounting for Cachuma Reservoir the model must determine under which circumstances
to make releases. The "D{vnStrRelFlag" functions similar to GinChowRelFlag (see Séction
B1.3, Gin Chow Releases) and has aliowable values _of zero (non-activated) and one (activated).
It is used to indicate months in which downstream .rel&ses from Cachuma Reservoir can be

made. DwnStrRelFlag has a value of one for May through November only.
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TABLE 3 bt
USBR LEAKAGE/WATER ELEVATION TABLE

CACHUMA PROJECT LAKE LEAKAGE LOOKUP TABLE

ELEVATION RANGE  LEAKAGE ELEVATION RANGE ~ LEAKAGE
From To (acre_feet From To (acre_feet -
(, MSL) __ (ft, MSL) per day) " (&, MSL)___{ft, MSL) _per day)
7495 750.0 9.9 734.5 735.0 1.4
749.0 749.5 79 734.0 734.5 1.4
7485 749.0 6.0 733.5 734.0 1.4
748.0 748.5 6.0 733.0 733.5 1.4
747.5 748.0 4.0 7325 733.0 1.4
747.0 747.5 1.4 7320 7325 1.4
746.5 747.0 i4 ' 731.5 732.0 1.4
746.0 7465 14 731.0 731.5 1.4
745.5 746.0 1.4 730.5 731.0 1.4
- 745.0 745.5 1.4 730.0 730.5 1.4
7445 745.0 1.4 729.5 730.0 0.8
744.0 7445 1.4 7200 7205 0.8
743.5 744.0 1.4 728.5 729.0 0.8
743.0 743.5 1.4 7280 728.5 0.8
742.5 743.0 1.4 727.5 728.0 08
742.0 7425 1.4 727.0 727.5 0.8
7415 742.0 1.4 726.5 727.0 0.8
7410 - 7415 1.4 726.0 726.5 08
740.5 741.0 1.4 725.5 726.0 0.8
740.0 740.5 14 725.0 7255 0.8
7395 7400 14 724.5 725.0 0.8
739.0 738.5 1.4 724.0° 724.5 0.8
738.5 739.0 1.4 7235 7240 - 0B
738.0 738.5 1.4 723.0 7235 0.8
737.5 738.0 1.4 722.5 723.0 - 0.5
737.0 7375 1.4 722.0 722.5 05
736.5 737.0 1.4 721.5 722.0 0.5
736.0 736.5 1.4 721.0 721.5 0.5
735.5 736.0 1.4 720.5 721.0 0.5
735.0 735.5 1.4 720.0 7205 0.5




set equal to AboveNarrwAcct. Similaﬂy, the model limits the RegulRelease value to 4,000
acre feet in any one month. The reason for this is that releases of greater volumes are not likely

| to percolate into the aquifer before reaching the Narrows and, therefore, are not commonly

requested.

Asof February, 1992 the model still makes Below Narrows Releases as if there were a Cachuma

Reservoir to Lompoc pipeline through which the relmses could be made. A future version of .

_ the model is planned in which these simulated Below Narrows Releases will be made from

Cachuma Reservmr down the Santa Ynez River Channel (See Section 1 3)
Narrows Account (BelowNarrwAcct) is greater than the Below Narrows start release volume
(StrtRelVol) than BeloriwsRél is set equal to BelowNari'wAcct, except tﬁat BeloriwsRél
is htmted to 500 acre feet in any one month in order to prevent water from escaping to the

ocean. Similarly, if last month’s flow at Floradale Bndge exceeded 120 acre feet then

BelowNrwsRel is set equal to zero.
B4 Above Narrows Alluvial Groundwater Basin

The Above Narrows Alluvial Groundwater Basin or Riparian Strip extends from Bradbury Dam
to Lompoc along the Santa Ynez River. For the purpose of the model this section is divided into

four subareas (See Section 2.2). The sections of the program addressing the Above Narrows

Alluvial Groundwater Basin calculations are entitled "Start Riparian Section”, "Santa Ynez",

"Buellton”, "East Santa Rita", and "West Santa Rita”. Each subarea is similar to a Teservoir
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"RegulRelease” and "BelowNrwsRel" rcfer to releases to satisfy the Above and Below Narrows

Accounts, respectively. Neither of these accounts are subject to evaporative losses. Both

RegulRelease and BelowNrwsRel are set to zero at the beginning of each monthly loop. If the

current rnonm is May through November, that is D_wnStrRelFlag is equal to one, then the model

runs a number of "wetness" tests to determine if conditions are too wet to warrant downstream

releases. If the prevrous month’s spill (LastMonthsSpnll) was greater than 500, as determined

in the Reservoir Subroutine, no releases are made. Similarly if the current month is before July,

and thc Cachuma Reservoir to Lompoc Accretions {(Accret 4) are greater than or equal to 500

acre feet, no releases are made. If the current month is before December (i.e. October or

November) and Cachuma Reservoir to Lompoc accretions are greater than or equal to 1,000 acre

'feet no releases are made. These criteria- simulate approximate guidelines for determining

when, in reality, releases may be requested. If condmons are too wet, the program is directed

to "Nrel", the section in which much of the water accounting is conducted.

If the prevrous month was sufficiently dry, the mode} makes releases based on the SWRCB

Order No. WR 89—18 and the existing credits in the Above and Below Narrows Accounts (See

Section 2.4.3). If the total dewatered storage in the Above Narrows Account (TotDewatStor)

is more than the start release volume (StartRelease), than_RegulRelease is equal to the

TotDewatStor minus the operational dewatered storage (OperDewatStor). OperDewatStor is

10,000 acre feet and represents the dewatered storage volume that is normally maintained in the

Above Narrows Account to allow for more capture of local runoff (generated below Cachuma

Reservoir) as it occurs. Should RegulRelease exceed AboveNarrwAcct, then RegulRelease is
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system in that it has a specific storage capacit

ity to which accretions and diversions are added or

subtracted. Therefore, many of the model components of the Above Narrows Alluvial

Groundwater Basin are s1m11ar to those of the Santa Ynez River surface reservoirs.. Hydrologic

components that are unique to the Above Narrows Alluvial Groundwater Basm mclude

underflow, percolation, upland depletions and ground water pumping. Figure B-7 is a flow

diagram depicting the model simulation of one subarea of the Above Narrows Alluvial

Groundwater Basin.
B4.1 LIVE STREAM DETERMINATION

Accordi_ng‘ to the SWRCB Order No. WR 89-18, the Above. Narrows Alluvial Groundwater

Basin beldw Cachuma Reservoir is credited with (into the Above Narrows Account) all of the

inflow into Cachuma Reservoir up to, but not exceeding,

measured monthly in the four subareas of the Above Narrows Alluvial Groundwater Basin and

providing there is not a live stream below Cachuma Reservoir (See Section 2.4.3). This Order

necessitates a method of determining when and where the Santa Ynez River is flowing and to-

initiate the appropriate action in accordance with the agreements. This is done through the use

of live stream flags (LivStrmFlg) that indicate stream conditions at four locations.
LivStrmFig0, LivStrmFlgl, LivStrmFlg2, and LivStrmFlg3 represent flow conditions at San
Lucas Bridge, Alisal Bridge, three miles west of Buellton, and _above Salsipuedes; respectively.

Except for San Lucas Bridge, these locations comf:spand to the Above Narrows subarea

boundaries. The model assigns the flags values of 1, 2, 4, and 8 for Flag 0, 1, 2, and 3 if the
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"LrnInc” refer to the Cachuma Reservoir to Lompoc incremental runoff and incremental rainfall
~due to cloud seeding, respectively.. Similarly, "Srolnc" and "Srnlnc" denote Salsipuedes
incremental runoff and rainfall due to cloud seeding. All of these values are initially set to zero.

If the current month is one in which cloud seeding may be conducted (CsFlag = 1) then cloud

| seeding benefits are calculated.

The cumulatxve Cachuma Reservou to Lompoc precipitation (Lx) is equal to the previous

"~ month’s Cachuma Reservou to Lompoc total augmented prec1p1tat10n (Lpsum) plus three tenths

of the current month’s unaugmented precipitation at Cachuma Reservoir (Rain (3)). Three

tenths is used as a reductlon factor (from the Cachuma Reservoir factor of one thll'd) to

_ compensate for the average precipitation at Cachuma Reservoir being shghtly higher than at the .

Narrows. This relationship gives the point on the x-axis of the parabola at which the slope is

calculated. LrnInc is then equal to the cloud seeding factor (CsFac), as set in the Reservoir

Section of the monthly loop, multiplied by ninety percent of the cloud seeding increment at

- Cachuma Reservoir (CsInc). Again, ninety percent is a reduction factor used to account for the -

decrease in average precipitation westward downstream Cachuma Reservoir.
The slope of the parabola calculated at a point on the x-axis (Lslope) is:

Lslope = 2(Lompar(A))Lx + Lompar(B)
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" stream is live during the current month at these locations. Oth

if there is a live stream at San Lucas Bridge;

erwise the flags are assigned a

valve of zero. The variable (Live) is set equal to the sum of the four live stream flags.

Therefore, if Live has a value of three, there is a live stream throiigh Alisal Bridge. If Live has
a value of fifteen there is a live stream through the Santa Ynez River confluence with

Salsipuedes Creek. (Live) and all of the live stream flags are set to zero each month at the

beginning of the Cachuma Reservoir section of the model.

At the beginning of the Riparian Section of the program, the model runs three tests to determine

that is to determine if LivStrmFlg0 has a value

of one. The first of these tests simply checks if Cachuma Reservoir is spilling in the current

month. If so, there is a live stream at San Lucas Bridge (LivStrmFlg0 = 1) due to the close

proximity of San Lucas Bridge to Bradbury Dam. By the second test, if Cachuma Reservoir
to Lompoc accretions (Accret (4)) are greater than 1,000 acre feet, LiveStrmFlg0 = 1.
Furthermore, if releases to the Above Narrows Account (RegulRelease) plus any leakage from

Bradbury Dam total 120 acre feet, LiveStrmFig0 = 1. T’his information is later used in the

program section entitled "Fin" to determine the amount of credit to be applied to the Above '

Narrows Account.

B4.2 CLOUD SEEDING

As with the County reservoirs, effects of cloud seeding on the Above Narrows Alluvial

_Groundwater Basin may be simulated. The model accomplishes this using a least squares

parabola method identical to that of the Reservoir Section of the monthly loop. "Lrolnc” and
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has lowered the water levels in aquifers adjacent to the Above Narrows Alluvial Groundwater
Basin, resultmg in a reduction in the amount of water Wthh historically has leaked into the

Basin. The Above Narrows Alluv1al Groundwater Basin accretlons (Accr) are equal to the

Cachurna Reservoir to Lompoc accretions (Accret (4)) plus Lrolnc minus the Upland

Depletions. UplandDepl has been estimated at 100 acre feet per month, seventy eight percent

of which occurs in the Santa Ynez subarea. The rémaining twenty two percent is divided among_

the remaining subareas. The model includes a mechanism that forces this reduction to occur,

either through a decrease in surface flows or through bank depletions (BankDepl). To

accomplish this, the model checks if Accr minus UplandDepl is less than zero. If so,

BankDepl is set equal to negative Accr and Accr is set to zero.

Because Salsipuedes Creek enters the Santa Ynez River in the Soom Rita West subarea not far
from the Lompoc Narrows (Figure 1-1), its flows are accounted for separately. Accretions to

the Salsipuedes Watershed (Salsipuedes) are equal to this month’s Salsipuedes Creek flows

| (Salsi) plus Srolnc. Because they effect only the western most subarea of the Above Narrows.

Alluvial Groundwater Basin, Sa]sxpuedes Creek flows are subtracted from the total Cachuma
~ Reservoir to Lompoc Accrcuons and added back into the upstream end of the West Santa Rita
subarea. The remainder of the Cachuma to Lompoc accretion is distributed among the four
subareas as in.ﬂow (Qin); Santa  Ynez receiving 31.6 percent, Buellton receiving 45.9 percent,
East Santa Rita receiving 16.9 percent, and West Santa Rita receiving 5.6 percent of the total.
| If this month’s accretions (Acer) minus Salsipuedes results in a negative number, then that

number is stored as ;'Rtésid" and Accr is set to zero. Resid is then added to the inflow equation
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Lompar A and B in the above equation refer to constants A and B defining the parab.ola Y =

AX*2 + BX + C. Lrolnc is the product of the Cachuma Reservoir to Lompoc Watershed
factor (19,840), Lrninc, and Lslope. The Cachuma Reservoir to Lompoc Watershed factor is

a constant equal to the area of the Watershed in acres divided by twelve inches and expressed

in acre feet per inch. The current month’s Lpsum is equal to last month’s Lpsum plus ninety

percent of the current month’s total rainfall at Cachuma Reservoir plus LrnIne. If Lx is less

than seven inches, the runoff increment is considered negligible and the program is directed to.

the calculation for Lpsum.

Calculations for cloud seeding effects on the Salsipuedes Watershed are nearly identical to those

for Cachuma Reservoir to Lompoc. One exception is that precipitation in-the Salsipuedes

Watershed exceeds that of the Cachuma Reservoir Watershed. 'Iherefore, the mbdiﬁcation

factor on- Ram(3) used in the calculation of Sx is .367 rather than .3. Similarly, Cslnc is

multiplied by, 1.1 in Srnlnc calculations rather than .9 used in the Lrnlnc calculation. In

addition, the Watershed factor for the Salsipuedes Watershed is 2,5 12 acre feet per inch and the

minimum precipitation for calculation of Srolnc is eight inches. As with reservoir calculations,

both Lslope and Sslope are limited to between 0 and .95.

B4.3 WATER ACCOUNTING

Upland depletion (UplandDep)) is the term used to déscn'bg the effects of increased consumptive

use due to human inhabitance and development along the banks north and south of the Santa

Ynez River. Increased pumping of groundwater for agriculture and residential use in these areas
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percolation rate becomes very large. As TempDewatStor beco

storage is set to a percentage of the total A
which is proportional to the subarea’s size. Therefore, at the beginning of the modelling period

EndRipStorSYn is set equal to twenty three percent of the total Above Narrows aquifer

September, 1917 storage.

The maximum percolation rate (SynPerc) is a constant equal to 32 feet per month. SynStr is

a calibration constant equal to 9,100 acre feet. As TempDewatStor bécomes large, the

becomes small. The PercRate equation simulates the reduction in percolation with decreased -

aquer storage The value of PercRate is restncted so that it cannot exceed SynPerc.

PercRate mkulahons for the other subareas are identical to those for the Santa Ynez subam

except that some of the constants are differént and the starting storage percentages vary

according to the size of the subarea. Table B-1 lists the four subareas and the associated values.

Table B-1

Percolation Rate COnstanﬁs

‘ _ calibration start
Percolation Constant Storage%
synPerc 32 synsStr 9,100 ~ Santa Ynes 23
BuePerc 32 BueStr 11,950 Buellton 28
SRitaEPerc 32 SRitaEstr 13,450 E. Santa Rita 40
gRitaWPerc 32 SRitawstr 2,450 W. Santa Rita 09
B-39
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for West Santa Rita in order to make the Cachuma to Lompoc incremental flow balance with

the original value of Accr.

Within mch suba:m section of the program the end of month Riparian storage (EnanpStorSy,
EndRipStorBu, EndRipStorSRitaE, and EndepStorSthaW) is calculated. There are several

influences affecting the final storage balance within each subarea. These are the seepage of

surface flows into the aquifer (Seep), infiltration of water from the fractured shale forming the

agquifer banks (Bank), underflow within the aquifer from one subarea to another and out of the

fast subarea, and aguifer depletion via municipal, industrial, and agricultural pumping.

SEEPAGE/PERCOLATION

*Seep" is the quantity of water that enters the Above Narrows Alluvial Groundwater Basin from
percolation of surface flows. Therefore, it-is dependent on the surface flow (Q) into each

subarea and the subareas percolation rate (PercRate). For the Santa Ynez subarea:
PercRate = SynPerc * TempDewatStor / SynStr

The difference between the full Above Narrows Alluvial Groundwater Basin volume for the
Santa Ynez subarea (RipfullSYn) and the end of last month’s storage volume (EndRipStorSYn)
is the temporary dewatered storage (TempDewatStor). The full Santa Ynez subarea storage

volume is set to 20,600 acre feet. At the beginning of the modeling period each subarea’s
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| storage. As a general principle,

BANK FLOW

“Bank" accounts for water that enters or leaves the Above Narrows Alluvial Groundwater Basin
through the surrounding banks of each subarea (excludmg adjacent subarea’s alluv1al aquifers).

For the Santa Ynez Subarea, RipfullSYn has a value of 20, 600 acre feet. If TempDewatStor
is greater than 4,900 acre feet, Bank is set equal to ninety'percent of the last month’s Bank
value (SyLast). This allows for-a reduction in bank infiltration with an increase in dewatered
bank infiltration increases with storage reduct{on when the

adjacent aquxfers are sufficiently full. However, in times of drought, when adjacent aqu1fers are

| dewatered, the bank infiltration will decrease accordingly. The limiting factor: Bank = 9 *

SyLast provides for monthly recession of bank infiltration in the latter case.

In the event that TempDewatStor is less than 4, 900 acre feet, Bank is:
Bank = TunFac * (TempDewatStor - 2928)

»TunFac" is equal to the last month’s Tecolote tunnel infiltration (Tunnl) divided by 2,500.
This equation provides an additional method to reduce the value of Bank in times of drought
(1.e. , when TunFac is small, Bank is small). If TempDewatStor is less than 2,928, that is the

aquifer has considerable water in storage, Bank is a negative number indicating a loss of to the

adjacent aquifer.

. If TempDewatStor is greater than 2,928 but Iess than 4,900, then Bank is equal to the Santa
Ynez reduction factor (SyRed) multiplied by the former Bank value. The equation for SyRed

is:
SyRed = 2620 / (.18 * AgrCU + SyMI)

In the above equétion, AgrCU and SyMI are the agricultural consumptive use and the Santa
Ynez municipal and industrial use, respectively (see Diversions). An increase in agricultural,
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Inflow to the Santa Ynez subarea (Qin) is equal to 31.6 percent of the Cachuma Reservoir to

Lompoc accretions plus Cachuma Reservoir spills, releases and leakage from Bradbury dam or:

Qin = .316 * Acer + Spill + RegulRelease + Leakg

Each Month, the flow out of the Santa Ynez subarea at Alisal Bridge (QAlisal) is initially set
to zero. Based on the Stream Seepage Formula this value may be revised. The Stream Seepage

ula is a resultant of an integral equation which is used to calculate-how much outflow there
Appendxx E).

Form
will be for a section of stream given a length, inflow and percolation rate (See

The model equivalent of the Stream Seepage Formula is:

IF Qin ~ Beta > (4.285 * PercRate) THEN galisal = (gin ~
Beta - 4.285 * PercRate) ° Alpha :

Alpha and Beta are constants in a power function relating stream width to flow levels Qin for

the other subareas varies according to the size of the subarea and the water sources avaﬂable to
it. Qin at Buellton is equal to 45.9 percent of Accr plus any inflow from the Santa Ynez

subarea (QAlisal) and Qin at East Santa Rita is 19.9 percent of Acer plus inflow from Buellton
(QBend). West Santa Rita subarea flows include Salisipuedes Creek inflow. Therefore, Qin |
at West Santa Rita is equal to 5.6 percent of Acer plus inflow from East Santa Rita (QabvSalsi)

plus Sahmpuedes Creek inflow (Salsipuedes) plus the correction factor "Resid” if Acer is zero.

Seepage is then equal to the inflow minus the outflow. The maximum pbssible seepage for the
Santa Ynez subarea (SYnSpMXx) is set at 3, 093 acre feet a calibration value). If Seep exceeds
that value, QAlisal is set equal to the previous QAlisal plus Seep minus SYnSpMx and Seep

is set equal to SYnSpMXx.
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Notice that at the TotMI default value, SyMI and BuMI equal 1,000 and 1,500 acre feet,
respectxvely Given a TotMI value of 4,183 acre feet the right side of the equation is equal to
one and SyMI and BuMI become 1,748 and 2 435 acre feet. The 4,183 acre foot value was
selected as a reasonable projection of municipal and industrial diversions in the future.
Diversions of more than 4,183 acre feet will result in greater values of SyM] and BuMI1.

(SyDiv) and (BuDiv) are the monthly portions. of SyMI and BuMI and are derived from the

annual diversions through the followmg equation:

SyDiv = SyMI * (Pent(6)) / 1000
" BuDiv = BuMI * (Pent(6)) / 1000

(Pcnt(G)) is an amy of twelve monthly values representing the annual distribution of municipal
and industrial drafts. 'I‘he above equations convert the values to monthly fractions by dividing
them by 1,000. Municipal and industrial diversions are considered to be constant from year to

ymr' but to vary monthly.

Agncultural diversions are handled in much the same way as mumcxpal and industrial diversions -

except that agncultural consumptive use (AgrCU) fluctuates with the monthly deviations of the

Cachuma evaporation pan from the average monthly values for that pan. Thus, agricultural -

diversions vary yearly as well as monthly.‘ In the "BeginModel” section of the program, a

m-ulﬁplier is célculated (AgUseFactor) ‘which is later used to determine the total agricultural

diversion for the Above Narrows Alluvial Groundwater Basin each month (AgUseMo).
AgUseFactor = AgrCU * AgDist / Eavg
(AgrCu)is the 1976 to 1986 average annual agricultural net diversion from the Ahove Narrows

Altuvial Basin as determined by a private consultant (see Appendix D). Itis equal to 9,000 acre
feet. "AgDist” is an array of twelve values representing the monthly percentages of the total
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~ West Santa Rita subareas and therefore, no municipal and industrial diversions.

municipal and industrial pumpage causes SyRed to decrease. Therefore, the value of Bank

multiplied by SyRed decreases. The result is that the increase in bank infiltration, as the storage

in the aquifer is decreased, is reduced as consumptive use of water from the subarea is raised.

SUBAREA UNDERFLOW

Underflow refers to water within the aqulfer that flows from one subarea to another. It does not

include water exchange with the adjacent lithologically distinctive aqu1fers ‘These exchanges

are mcorporated in calculations of Bank. Bradbury Dam effectively blocks underﬂow from the

east end of the Above Narrows Alluv1al Groundwater Basin. Therefore, underflow into the
Santa Ynez subarea 1s zero. Approxlmately 75 acre feet flow out of the subarea. The net effect
of underﬂow on the Buenton East Santa R:ta and West Santa Rita subareas per monthis 0, -

15, and -35, respectively.

GROUNDWATER DIVERSIONS

Communities located adjacent to both the Santa Ynez and Buellton subareas of the Above

Narrows Alluvial Groundwater Basin divert water from the Santa Ynez River for mun1c1pal and

industrial use. (SyMI) and (BuDiv) refer to municipal and industrial net diversions from the

Santa Ynez and Buellton subareas, respectively. The default value for the total Above Narrows -

Alluvial Groundwater Basin municipal and industrial diversions (TotMI) is 2,500 acre feet;

1,000 acre feet of this is removed from the Santa Ynez subarea and 1,500 acre feet from the

Buellton subarm This was the areas estimated municipal and industrial diversions, minus return
There are no substantial communities Jocated along the East and
The model

ﬂows, in the early 1980’s.

allows for ad]ustment of TotMI upward from 2,500 acre feet via the following equatlons

SyMI = 1000 + 748 * (TotMI - 2500) / 1683
BuMI = 1500 + 935 * (TotMI - 2500) / 1683
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B5 Below Narrows Grdundwater Basin

Credits to the Below Narrows Account are based on the difference between the actual and

mconstructive” percolation. "Constructive” perco]anon is the percolation that would have
occurred if the Cachuma Reservoir project did not exist. Calculations of the Below Narrows
Account within the model are based on ﬂow verses percolation curves used by the USBR (Figure
2-2). The model simulates the curves from tables included at the end of the program (See
Appendlx A). The actual
by the model for a particular ‘model run. The “Constructive” flow is calculated by the model
based upon adding the Cachuma Reservmr net inflow (less any spills or releases from Cachuma
oxr) to the actual flow at the Narrows with or without some adjustments. In both cases,

Reserv
percolation is calculated within the Lompoc Subroutine. The program is directed to the Lompoc

Subroutine twice within the "Fin" section of the program; once for ca]culatxon of actual

percolation and once for calculation of "constructive” percolation.
B5.1 LOMPOC SUBROUTINE

The purpose of the Lompoc Subroutine is to calculate percolation. This is done, within the

model, using flow verses percolation curves used by the USBR based on historic USGS stream

gaging in the Lompoc area. The model uses three tables to simulate the curves and the area

bracketed by them. If the cumulative seasonal. flow at the Narrows is less than or equal to
20,000 acre feet (SwitchThresh) then percolauon is determined by the upper curve. If the flow

is equal to or greater than 100, 000 acre feet (MaxThresh) then the low curve is used. The

model includes a mechanism which allows use of intermediate values which lay between the

bracketing curves (The USBR method determines percolation based on the higher or lower

curve, only. No mtermedlate values are used). The continuum of percolation curves are

employed to account for the "mounding” affect which causes reduction in percolauan rates with

increased groundwater storage

flow at the Narrows is that flow generated for the Lompoc Narrows
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annual agricultural diversion.

"Eavg" is the current month’s evaporation value averaged over
the base period (See Section B1.3). AgUseMo is then determined within the monthly loop and
is equal to AgUseFactor multiplied by the current month’s evaporation from the Cachuma

Reservoir evaporation pan.

Finally, calculation of the end of the month storage is made for each su

Narrows Alluvial Groundwater Basin, taking into account the influence of all of the hydrologic

factors described above. Seep and Bank are added to the previous month’s Storage. SyDiv and

BuDiv are subtracted for the Santa Ynez and Buellton subareas (EndRipStorSYh and
EndRipStorBuel). AgUseMo is divided up among the four subareas and subtracted according
to the amo_unt'of agricultural extractions each is subjected to. Similaﬂ_y, BankDepl is subtracted
on {0 the amount of hmﬁan deﬁelépment within them. The net

from each subarea in proporti
underflow into and out of each subarea is included as a constant. The EndRipStor equation for

each subarea is listed below.
EndRipStorSYn = EndRipStorSYn + Seep + Bank - 75 - SyDiv -
(.18 * AgUseMo) -'(.78 * BankDepl)

EndRipStorBuel = EndripStorBuel + Seep + Bank - BuDiv -
(.34 * AgUseMo) - (.1 * BankDep))

EndRipStorSRitaE = EndRipStorSRitaE + Seep + Bank - 15 - -
(.45 * AgUseMo) - (.02 * BankDepl)

EndRipStorSRitaW = EndRipStorSRitaW + Seep + Bank - 35 -
| (.03 * AgUseMo) - (.1 * BankDepl)

barea o_f the _Above



Notice that if Prop is equal to one (CumlQ is equal or greater than 100,000), Percl is equal to
P2. If not, the equation yields a Percl value between the up'per and lower curves, -

B5.2 CREDIT CALCULATIONS

Credit to the Below Narrows Account is, with some restrictions, the difference between the
actual and "constructive” percolation values which are determined from flow information. The

difference between the actual and "constructive” ﬂ_bw at the Narrows (Qiner) is calculated
differently for wet and dry months. If Live is equal to fifteen (See Section B4.1) and Qin is

greater than 200 acre feet than it is considered "wet” and ‘Qincr is set equal to the total inflow

to Cachuma Reservoir (CachNetIn) minus any spills or scheduled releases. In drier months,

Qincr is:

- Qiner = CachNetIn + AboveNarrwhAcct - TempDewatStor - Spill -
RegqulReleases ' '

In this equation, AboveNarrwAcct refers to last month’s account whereas TempDewatStor
refers to this month’s dewatered storage. Therefore, if AboveNarrwAcct is larger than
TempDewatStor and the Cachuma Reservoir Project does not exist, the AboveNarrwAcet is
used to fill TempDewatStor and the remaining account is transferred to the Narrows as inflow
tb be added to the flow at Cachuma Dam (CachNetIn). Conversely, if the AboveNarrwAcct
is smaller than TempDewatStor, part of CachNetIn is used to fill TempDewatStor and Qincr
has the potential tb be a negative number. Therefore, if Qincr is less than zero the model sets

it equal to zero.

The "constructive” flow (Qin) is equal to the actual flow (QNarrows) plus Qincr. The program |

" is then directed to the Lompoc Subroutine where the "constructive” flow is used to calculate the
'éonstructive" percolation (Percl2). The credit to be applied to the Below Narrows Account for
this month (Bnered) is simp]j Percl2 minus the actual percolation (renamed Percll). The total
current month’s Below Narrows Account is equal to the previous month’s account minus any

releases to the Below Narrows Account from Cachuma Reservoir plus this month’s Bncred.
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_and nghNarP. A ratio between the flow values

of thirty six monthly flow values at the Narrows (NarrowsQ) ranging

The first table consists
"HighNarP" is the table of values defining the upper curve and

from zero to 500,000 acre feet.

"LowNarP" is the table of values defining the lower curve. The flow at the Narrows (Qin) is

calculated in the West Santa Rita subarca section of the program (See Section B4.3). If Qin
is equal to zero, percolation is set to zero. Otherwise, a table look up of the NarrowsQ array
D < Qm < NarrowsQ(I) where I is an integer from 2

is performed such that Narrost -
percolat:lon value for LowNarP

to 36. For each value of Narrost there is a corresponding
bracketing Qm is then ca]culated according

to the following equation:
Ratio = (Qin-Narrost(I-l))/(Narrost(I) - NamwSQﬂ-l)

If the seasonal Narrows flow (CumlQ) is Jess than 20,000 acre feet, the equation for Percl'is:

Percl = HighNarP(-1) + (Ratio * ((HighNarP(l) - nghNarP(I-l)))

If Cule Ties somewhere between 20,000 and 100,000 acre feet, a proportion (Prop) is

calculated to determine the percolation value between the curves or the vertical position of the

calculation point on the graph.
Prop = (ComlQ - SwitchThresh)/(MaxThresh - SwitchThresh)

Where SwitchThresh equals 20,000 acre feet and MaxThresh equals 100,000 acre feet. The
rcl for the High curve are

model limits the value of Prop from zero to one. Calculations of Pe

shown above. Low curve Percl calculations are identical except that LowNarP is used in place

of HighNarP. The high and low curve percolation calculations are renamed Pl and P2,

respectively. Perel for intermediate curves (or the low curve) is:

Perc]==P2+((1-Prop)*(Pl-P2))
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APPENDIX C:

GLOSSARY OF MODEL ACRONYMS

Note: The symbol (%) following the term indicates an array
variable. Otherwise, the term is an individual variable.

$YrsDel@ - "percent Year’s Delivery at...". See MinDelv.
Pg.
AboveNarrwAcct - wahove Narrows Account®. Last month’s Above

Narrows Acpount. Pg.

Accr - "Accretions”. All of the runoff into a

o reservoir including runoff resulting from
cloud seeding and excluding spills from
reservoirs upstream and rainfall directly on

- the reservoir. Pg.

“Aécretions”. Basic runoff data file used in

. Accret (*) -

_ model. Pg.

AccumRelease - - "Accumulated Releases”. The total Gin Chow
releases from Gibraltar Reservoir for the
current year up to and including the current
month. Pg.

AgDist (*) - wAgricultural Distribution"”. Twelve values
representing each month’s percentage of the.
yearly agricultural use. Pg.

Agrcu : - "Agricultural - Consumptive Use". The Above
Narrows ground water pumpage for agricultural
purposes. Pg. :

AgUseFactor(*) - "aAgricultural Use Factor”. . A multiplier used

: - ' to determine total agricultural diversions.
Pg.. :

AgUseMo (*) - “"Agricultural Use Month". The monthly
agricultural pumpage from the Riparian strip.
Pg.

AnnRunof £ (*) - "Annual Runoff™. The annual runoff into a

reservoir up to, and including, the current
month’s inflow. Pg :
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According to the existing agreements, the Above and Bélow’ Narrows Accounts are reduced in
of a Cachuma Reservoir spill. Spill is calculated previously in the Reservoir Section
"Decrease™ is defined as the previous month’s Above Narrows total
s dewatered storage. The reduction in dewatered

Cachuma Reservoir.

the event
of the monthly loop.
dewatered storage minus the current month’
storage may be partially or completely attributable to water spilied from
Therefore, if Decrease exceeds Spill then Decrease is set equal to Spill so as not to include

flows originating below Bradbury Dam or other potential sources of percolat:on

The cuirent month’s AboveNarrwAcct is reduced by Decrease. The amount of the Cachuma

Reservoir spill that reaches the Narrows (SpIRchingNrTws) is equal to Spill minus Decrease.

If SpIRchingNrrws is less than or equal to the BelowNarrwAcct then BelowNarrwAcct is

reduced by the amount of Cachuma Reservoir spill water that percolated into the Lompoc

Forebay (BnRedu). BnRedu is calculated by the followmg equation:

BnRedu = Slechin_gNrrws * (Percll/QNarrows)

~ On the other hand, if SpIRchingNrrws is greater than BelowNarrwAcct, then BnRedu is:

BnRedu = BelowNarrAcct * (Percll/QNarrows)

and BelowNarrwAcct is again reduced by BoRedu.
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IChkLower

Correction

Correction
Cpsum

CsiEff

CsFac

:CSFlag_

CsInc(*)

cumlQ

cumPhanRel

Datum(*)

Decrease

Peficit (*)

Base Period

The difference between the amount of water

that spilled from the "Base" Gibraltar and the .

actual Gibraltar Reservoir. This quantity is
applied to the Cachuma Reservoir net inflow.

Pg.
The difference between the Actual and "Base"

Gibraltar Reservoir spills applied to the
total inflow at Cachuma Reservoir. Pg.

nCloud Seeding Efficiency." The effectiveness
of cloud seeding expressed as a percentage of

_ the maximum possible precipitation due to

cloud seeding. Pg.
wcloud Seeding Factor™.

ncloud Seeding Flag". The device used by the
Model to initiate cloud seeding calculations.

Pg.
ncloud Seeding Increment”. The maximum

incremental precipitation resulting from cloud
seeding for each month of the base period.

Pg.

ncumulative Phantom Release”. The volume of
water released from the "Base” Gibraltar
Reservoir for the current year up to, and
including, the current month. Pg.

The elevation of the bottom of the reservoir.
Pg. -

The reduction in the Above and Below Narrows
Account that occurs when Cachuma Reservoir
spills. It is the previous month’s total
dewatered storage minus the current month’s
temporary dewatered storage. Pg.

See Short. Pg.

The historic time period used by the Model to
predict current or future responses. Pg.
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AnnShort (*)

Area’

aAvgVol

BankDepl

Bank

BelowNafrwAcct'~

BelowNrwsRel

Bncred

BnRedu

BufPtr

‘BuDiv

BuMI

~CachEt(*)

CachNetIn

ChkHigher

wpank Infiltration”.

‘wBelow Narrows Credit".

vannual Shortage”. The current Yyear’s
accumulated shorted up to, and including the

current month. Pg.

The total current area of a reservoir. Pg.

nBank Depletions". The loss of inflow to the
Riparian Basin through the surrounding
geologic units due to human development in the

surrounding areas. Pg.

~ Water that infiltrates
the Riparian strip from the agquifer banks.

Fg. :
"RBelow Narrows -Account".

"Relow Narrows Release". Releases from
cachuma Reservoir to satisfy the Below Narrows

Account. Pg.

The credit to be
applied to the Below Narrows Account for the
current month. Pg. :

"Below ' Narrows Reduction®. The amount of
cachuma Reservoir spill water that percolated

into the Lompoc Forebay. Pg.

wpuff Pointer”. The pointer that selects the
elevation to be used to determine leakage from

cachuma Reservoir. Pg.

wcachuma Evapotranspiration®. The factor
which corrects for inundation of vegetation at

cachuma Reservoir. Pg.

wcachuma Net Inflow". The monthly net inflow
to Cachuma Reservoir. FPg.



Inflow -
Jpsum. -
JunDiv -
JunShort -
LakeDiv -
LastEl -
LastMonthSSpill

values used to determine percolation for the
Below Narrows Account. K at low seasonal flows.

Pg.

"Inflow". All surface runoff to a reservoir
including upstream reservoir spills. Pg.

"Juncal precipitation sum". The total
rainfall at Juncal Reservoir incliuding cloud
seeding. Gpsum and Cpsum for Gibraltar and

Cachuma . Pg.

®»Juncal Diversions."” The total amount of

water diverted from a reservoir. Junpiv =

" LakebDiv <+ Tunnl. GibDiv and cacDhiv for

Gibraltar and Cachuma . Pg.

»Juncal Shortage”. The amount by which
reservoir demand exceeds reservoir supply.

GibShort and CacShort for Gibraltar and.

Cachuma . Pg.

nLake Diversions". Water diverted from a
reservoir. Pg.

vLast Elevation". The end of last month’s
Cachuma Reservoir elevation. Pg.
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Diff -

pwnsStrRelFlag{*)-
Eavg (*) -
Elev? -
EndMoVol (*) -

EndRipStorsS¥n =

Et - -

Evapr -

Fin -

Fj -
F14Div ' -
Fldvol -

GinChowRelFlag =~

HighNarP (*) -

Interpolation Factor used in Area Elev &
AreaVol Set routines.

mpownstream Release Flag". The device used by
the model to allow downstream releases from

Cachuma. Pg.

nEvaporation Average”. The current month
cachuma Pan evaporation value averaged over

the base period. Pg.

nElevation”. The elevation of the water
surface within the reservoir. Pg.

wgEnd of Month Volume”. The reservoir volume

at the end of the current month. Pg.

wgnd of the Month Riparian Storage”. The end
of the month storage in each subarea of the
Riparian Strip {also EndRipStorBu,
EndRipStorsRitaE, and EndRipStorSRitaW). Pg.

"Evapotranspiration“. : The total
evapotranspiration value for the month; equal
to the lake area multiplied by CachET. Pg.

“Evaporation". See Evp. Pg.

nEvaporation”. Evaporation from the surface
of the reservoir. Pg.

nJuncal Watershed Factor™. A constant used in
calculation of Jpsum. GJ and Cj for Gibraltar

and Juncal . Pg.

nrFlood Diversions". Diversions from the
npgase" Gibraltar Reserveoir which are taken
from storage volumes derived from Flood Flows

(see Qfld). Pg.

"Flood Volume®. The storage volume in the
"Base" Gibraltar Reservoir derived from Flood

Flows (see Qfld). Pg.

vGin Chow Release Flag". The device used by
the Model to initiate releases for the Gin

Chow Agreement. Pg.

"High Narrows Percolation”. Percolation
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The following publications were used in the preparation o

3)

- Downstream Releases, Santa Ynez River,

Precipitation Augmentation Potential from

APPENDIX D:
SOURCES

f this

Water-Resources Investigation Report 91-4172. United
States Geological Survey :
of Lake Cachuma and Bradbury Dam Safety

california Department of
Bureau of Reclamation

Enlargement
Modifications - November 1990,

Water Resources, United States

county of Santa Barbara Water And Sewerage Facilities‘
Plan, June 1971, Boyle Engineering

Gibraltar Pass Thtough Agreement

ndwater and Percolation Data For Use in Determining
cachuma Project,

CA, United States Department of the Interior, Bureau of
Reclamation, March 1973 pp. 3-~15.

Grou

A Water History and the Cachuma Project, Santa Barbara
Water Agency, September, 1949

Convection Band

Ccloud Seeding in Santa Barbara County, North American
Weather Consultants Report WM-87-7, May 19EB '
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