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to interpretation and integration'witb otber information by Jones &. Stokes Associates and 
SWRCBin preparing the EIR. 
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L Introduction 

Background 

At the request of Jones and Stokes Associates (JSA) and the State \Vater Resources Control 

Board (SWRCB), Luhdorff and Scalmanini, Consulting Engineers (LSCE) have modified 

and enhanced a FORTRAN program (LAAMP, or ·Los' Angeles Aqueduct Monthly 

Program) that simulates the monthly operation of the Los Angeles Aqueduct from Lee 

Vining Creek in Mono, County to, below Bouquet Reservoir in Los Angeles Co'unty. The 

original program was developed by staff of the Aqueduct Division of the Los Angeles 

Department of Water and Power (LADWP) as part of an overall effort to prepare an 

Environmental-Impact Report on Mono, Basin water rights ame,ndments. 

The documentation the initial version of LAAMP was distributed in July, 1991. The 

comments received from various agencies and interest groups were used as the basis for 

improving and modifying LAAMP. This documentation describes the updated version of 

LAAMP that was used to simulate LADWP aqueduct operations for each alternative water 

rights amendment analyzed in the Mono Basin EIR. 

LAAMP simulates the basic operation of the aqueduct system in terms of managing 

available water resources by diverting surface water and pumping groundwater for the 

purposes of local use (primarily irrigation, recreation, wildlife and em'ironmental 

enhancement), storing runoff. in either surface reservoirs or groundwater basins, ar exporting 

water to Los Angeles. In addition, the program tracks and "spills" excess surface water that 
- J -

cannot be transported or stored in the aqueduct system. 
~ 

,---:,-<00:=;;::;:: & SCR'-.:'v'1RNINI -I. Cc--oSc.;': .--0;;' E-·;;,..-ee-s 
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Objectives 

The work undertaken by JSA and LSCE to develop and test LAAMP had four major 

objectives: 

1) Develop a clear and concise conceptualization of the aqueduct system that can be 

applied under various alternative management scenarios. 

2) Develop a user interface that allows for input and output in a "spreadsheet" 

environment. This interface wiII facilitate the development of alternatives, and the 

evaluation of impacts and mitigations. 
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3) Develop a single FORTRAN program that can be used to simulate the entire system, 

and develop documentation of the program. 

4) Test the program with various inputs to demonstrate its validity under the range of 

conditions that are to be considered in the EIR alternatives. 

Work associated with meeting the four objectives was divided between JSA and LSCE. JSA 

took the lead on items 2 and 4, while LSCE took the lead on items 1 and 3. The user 

interface and the testing of the program are the subject of separate reports prepared by 

JSA. This report documents the work associated with the development of a 

conceptualization of the aqueduct system, and the FORTRAN program itself. As part of 

the fourth objective, it was necessary to modify LAAMP in order to constrain groundwater 

pumping in the Owens Valley. This was accomplished through development of the program 

ALAAMP, which is also documented in this report. 

This model documentation does not contain guidelines regarding the most appropriate 

input data for simulations, nor d~s it support any management philosophy. It simply 

documents the simulation program, its features. flexibility, assumptions, and possible 



limitations. While some of the features of the program may be viewed as unnecessary for 

particular applications, users have almost complete flexibility to simulate any set of inputs 

and corresponding aqueduct management philosophy. With appropriate specification of 

input parameters, LAAMP can simulate a wide range of management possibilities from 

maximum export to Los Angeles every year with little or no regard to in-basin uses or 

environmental protection, to maximum environmental protection with little or no regard to 

the amount of water exported to Los Angeles. In reality,these two extrerne approaches 

need to be balanced through the appropriate and realistic selection of operations rules and 

input parameters .. The LAAMP simulation results, can be used to help deterrninea 

balanced management approach. The selection of input parameters is more funy discussed 

in JSA documentation of the user interface or "spreadsheets". 

3 





11.. ~ion of The' Aqueduct System 

TIre Los Angeles Aftuernxt system (mnsists of s,tu'fa~e and ireURd-w2lit~r faeil:iflies t~at were 

built to' captU7e' and deliver high quality, water and (dectri~aJi erl'ergy tel tke Cilly· of bJs 

Angeles.. The f~in:ties' 0'f the aqu.eclU:ct system consist of diversion strtJ'€tufles~ 0peTli tana:J's't 

stream eounes, dosed condUits, tunners, wells, reservoirs,. spreading basins, and h'ydroelectrie 

gene'ra,tinl facilities. All water supplying the aqlledu¢t system, is e1Ep6rted from Mono aflrl~ 

Inyo Coufltiies. This description of the: BCJtedncf system is l'imiteCil( to the M«)f'fo CeuA'liy and! 

I~ CQumy plrti'9fls of the a'too~uct. A schematic dblgram, of the system is :pr,esented1 in 

Figare: I. 

TIre majlJf eum;penent of water suppl, to the 8q;ueduct is swrfa€e t'u'nf)ff~ Tille northernmost 

streams that can be diverted into the a:qpetil'trct system are loca1:~cf in the MO'l\l'o lasin. 

Tbese' streams are Lee Vi'ning, Walker, Parker, and Rush Creeks, aU of wnich are tri\:')uta'rles 

to Mono La~e'. Lee Vining~ Wa.lk~r, and' Paf'KerCreeks can be dive'fted' into a closed; 

conduit that, empties into Grant Lake Reservoir in the June Lake' Loop' a·rea'. Some water 

f.rom these eree'kg, has be'en used ft>f irrigation of Los Angeles~o\Vnl~-d{ rand in the :Mono 

Basin. Water cam,be released into the natural stream beds of'these three creeks, either as 

an intentional release (e;g~ minimum flow releases) or in response to high' runoff conditions 

when flow exceeds the capacity of the conduit. Rush Creek flows directly into Grant take 

Reservoir. 

The water from Grant Lake can either be released into Rush Creek to flow into M'ono Lake 
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IlL Conceptualization of Modeled System 

The brief description of the conceptualized aqueduct system in this section is intended to 

introduce the underlying theme of the simulation program: the primary objective of the Los 

Angeles Aqueduct is to export water from the eastern Sierra to Los Angeles, and all 

available water is exported up to the user specified export demand. In other words, the· 

user, through specification of local "use" and release parameters, can achieve nearly any 

feasible result in terms of export to Los Angeles. Viewed from a different perspective, the 

user can achieve any desired result in terms of environmental protection through the 

specification of "use" parameters. Excess runoff is stored in reservoirs as ground-water 

recharge. Storage releases and ground-water pumping are used to augment low runoff. The 

details of the approach and the assumptions needed to implement this conceptualization are 

described in the following documentation of the program. Prior to that detailed discussion, 

the overall conceptualization is discussed. 

LAAMP operates on a fairly simple water management concept: after all local demands and 

regulatory releases are met (the individual demands and releases are user specified outside 

of the program code to facilitate flexibility), all water available to the aqueduct system on a 

monthly basis is either exported, stored, spread (ground-water recharge), or spilled. If the 

amount of available water is less than the desired export target for the month, the deficit is 

reduced or eliminated by exporting water from the Mono Basin, releasing surface storage, 

pumping Owens Valley groundwater, and reducing uses. If, on the other hand, the amount 

of available water is greater than the desired export target for the month, the excess water 

can be exported (at aqueduct capacity) stored in surface reservoirs. diverted and spread to 

enhance groundwater recharge, and spilled from the aqueduct system to Mono Lake or 

Owens Lake. 
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The specification of the desired export target, the comparis{)n of availahle water to desired 

export, and the process of making up an export deficit or allocating excess water is made 

monthly. Regulatory releases andotber uses are generally specified on a monthly basis, 

except for the specification of an annual target release for MOllO Lake which is made at the 

beginning of the runoff year (April 1) and is based on user specified lake level triggers. 

An important feature of the program is the inclusion of certain system constraints, either 

physical (Le. conduit, canal, and well field capacities), or regulatory (e.g. Upper Owens 

River flooding constraint, Rock Creek minimum flows, Pleasant Valley outflow minimum, 

groundwater pumping limits). These monthly constraints govern the possible management 

of water in the eastern Sierra, and are factors limiting the feasible LAAMP simulations. 

LUHOORFF & SCRU\/'1RNINI!, CC~SL:;";; En;;:r-.eeC's 
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IV. General Description of LAAMP 

LAAMP consists ofa main program and 17 subroutines (listed in Table 1). The main 

program acts as the control for the annual and monthly looping of the simulation, and all 

calls to subroutines. Each subroutine is described in detail following a description of the 

main program which contains brief descriptions of each subroutine. The descriptions 

provided are designed to be read with a copy of the source code ready for reference, a copy 

of which is presented in Appendix A. 

The main program and all subroutines feature an INCLUDE command for the file 

"LAAMP.CMB". This file contains common blocks for array variables that are used 

throughout the simulation program. A copy of this file is also provided in Appendix A. 

Array I)imensions and Time Series Management 

All monthly "time series" arrays are dimensioned for runoff years 1940-41 to 1989-90 and for 

runoff months 1 (April) to 12 (March), as appropriate. An additional "month" (13) is 

included to represent the annual sum of all twelve months. These time period of the arrays 

correspond to the period of hydrologic data supplied by LAD\VP. The arrays are thus 

dimesioned (40:89,13). 

Since it is assumed that these hydrologic input data would "drive" all future simulations, this 

scheme of array dimensions allows rapid and easy comparison of all caleu lated parameters 

to historic hydrology. 

The program operates on a runo{! year basis (month 1 = April. month 12 = March). The 

conversion for runoff year months and calendar year months is provided by the array 



SUBROUTINE 

READBH 

READPRN 

HYDCALC 

MLTAR 

MBFLUSH 

MBFlSH 

MLR 

MBIRRG 

CONDUIT 

WP 

OWENS 

TOOMUCH 

NOTENUF 

GLVSTOR 

TABLE 1 
Subroutine Listing 

DESCRIPTION 

Reads bathymetry and hydrologic input data. 

Reads PRN file created by spreadsheet. 

Indexes years for fish releases, Mono Lake releases, storage targets, 
and export targets. 

Calculates annual Mono Lake release target. 

Calculates monthly minimum flow requirements in four Mono Basjn 
creeks. 

Calculates "actual" creek releases. 

Calculates monthly lake releases. 

Calculates monthly Mono Basin irrgation releases. 

Calculates 1110nthly Lee Vining Conduit flow. 

Calculates minimum West Portal flow, and amount available to West 
Portal. 

Establishes monthly Rock Creek Diversion, Long Valley inflow, .outflow 
from Round Vatleyarea; uses, losses,diverston pumping and .outflow 
from Laws, Bishop, Big Pine, and Tinemahato Haiweeareas. 

Monthly .aUocation .of water that is in excess of target export: store in 
Tinemha and Haiwee, pumping reduction, Long Valley storage 
increase, increase export, spreading in Laws, Big Pine, and Tinemaha to 
Haiwee, aqueduct releases. 

Adds water to system to meet export target (monthly): Tinemaha and 
Haiwee storage reduction, Mono Basin export. storage decrease, 
increase pumping, Owens Valley use reduction, export reduction. 

Calculates Grant and Long VaHey storage (end-of~month); "transfers" 
storage from Grant to Long Valley under certain conditions. 



GRNPUMP 

OUTl 

BATHY 

Table 1 (cont.) 
Subroutine Listing 

Checks year-to-date pumping with Green Book limits and modifies 
monthly pumping limits accordingly. 

Writes all output files 

Bathymetry routine for Grant and Long Valley 
reservoirs and Mono Lake. 



variable IMORL. This conversion is made only for output to more conveniently identify 

calendar momths and years. 

'~UI-<uOR<=<= & SCRLMRNINI 
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V. Description of Main Program 

The organization of the main program is presented in flowchart form on Figure 2. The 

INCLUDE statements for the files LAAMP.INT and LAAMP.DST are used to make the 

program more readable. These files include the initialization (to zero) of all arrays 

(LAAMP.INT) and data statements for certain arrays (LAAMP.DST). Copies of 

LAAMP.INT AND LAAMP.DST are presented in Appendix A. 

Execution Prior to Entering Main Simulation Loop 

12 

The first significant executable statements in the program call subroutines (READBH and 

READPRN) that reads all data needed for the simulation. The details of these subroutines 

are described below. 

After all data are read, the program calls the subroutine that performs all hydrologic 

calculations (HYDCALC). This subroutine is described in detail below. 

The regression equation that estimates unmeasured inflows to calculate Mono Lake 

elevation is then initialized based on the assumed annual evaporation rate of Mono Lake. 

The details of the calculation of Mono Lake elevations are described below. 

Annual Loop Initialization and Runoff Year Calculations 

The annual loop is initialized next. Note that the beginning and end of the years in the 

simulation are user specified with the available 50 year sequence of runoff years 1940-41 to 

1989-90. Any number of years within the sequence can be simulated by specifying a 

beginning year and ending year. Note that a limitation of the program as currently written 
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is that only consecutive years in the hydrologic record from runoff years 1940-41 to 1989-90 

can be simulated. Minor alterations to the code in the form of an additional subroutine that 

would "rearrange" the hydrologic record could easily be added, if necessary, to simulate a 

different sequence of hydrology. 

The MLT AR subroutine, which calculates the annual Mono Lake release target is then 

called. The annual Mono Lake release target is calculated based on criteria that consider 

April 1 lake level and runoff year type. Three trigger elevations are specified. This lake 

level trigger matrix is user specified in JSA'a MONO spreadsheet, and is more fully 

described in the description of the subroutine READPRN. The target lake release is then 

corrected for anticipated minimum flow releases. Implementation of this annual target is 

more fullydes.cribed in the description of the subroutine MLTAR. Note that if the lake 

level is higher than the highest level in the matrix, LRTis set equal to -1 which indicates 

that ·norelease is needed. 

Execution Within the Month1y Loop 

The monthly loop is initialized in the next step. Since the program operates on a runoff 

year 'basis,month number 1 is April and month number 12 is March. The first calculations 

for a month involve estimating the storage charge from Grant Lake and Long Valley 

Reservoir due to precipitation and evaporation that is assumed to occur at the beginning of 

the month. 

The simulation for a month proceeds in the following fashion: 1) make all user specified 

releases and meet all other "uses" for the Mono Basin and Owens Valley from runoff and 

pumping and Owens River diversions, 2) compare the amount of water available for export 

after meeting these "uses" to the user specified monthly export target, 3) either make up (or 

reduce) a deficit (CALL NOTENUF) or allocate excess water (CALL TOOMUCH) and 

calculate actual monthly export, 4) calculate end-of-month storages for Grant and Lol1g 

Valley Reservoirs, Tinemaha inflow, and flow to the Los Angeles, 5) calculate flow to 'Los 

cc-s......;·~:r]g Eng'res--s 



Angeles, 6) calculate end-of-month Mono Lake level, and 7) check current year pumping 

with "Green Book" limits. 

14 

Of note in the storage calculation for Grant Lake is the ability to "move" storage from Gr~nt 

to Long Valley if Grant storage is above a user defined maximum, if upper Owens River 

maximum flow is not exceeded, and if the Mono Lake elevation is not below the minimum 

target level. 

Calculation of Mono Lake Elevation 

The method used to calculate Mono Lake elevation is based on a monthly water balance 

model. The underlying concept of the water balance model involves the identification of 

"explained" and "unexplained" water balance from month to month. An initial version of the 

water balance model assumed that "explained" storage changes included 100% of the 

LADWP reported releases from the diverted streams (which do not include Mill and 

Dechambeau Creeks), and 100% of Cain Ranch precipitation over the surface area of the 

lake. The residual "unexplained" storage change was conceptualized to include evaporation 

as a function of surface area and other inflow that was assumed to be a function of the 

measured runoff from the diverted streams. To calculate "unexplained" storage change, the 

following monthly regression equations were solved: 

USC = (RI*RO) + (EV AP* AREA) 
• 

where: 

USC = "UNEXPLAINED" STORAGE CHANGE (AF) 

RI = MONTHLY RUNOFF FRACfION 

RO = MEASURED RUNOFF (AF) 

EVAP = EVAPORATION.{Ff) 

AREA = MONO LAKE SURFACE AREA (ACRES) 
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In this form; each mont;h had unique coefficients for Rland EV AP.ln addition. the 

evaporation terms summed· to 36.22 inches pet yeat;and the mo'nthly distribution of 

evapotation (lable 2)tnatthed weB with pan data in the region. These regression equations 

could not differentiate a to"\'er C0:15tatlt infow from Ii higher monthly evaporation ra~e. 

The predi~.tions using this set of monthly equations were considered good, but additio:l-al 

analysis was necessary to further improve the model both conceptually aird ih terins of 

confidenc.e in predictions. 

A second version of the tnonthly \"ater babnce fno(lel, the one llsed in the Currerit 'ver"jon 

of LAAMP, included the monthly 'e\'aporatiori as one of the "explained" storage change 

components. Sy in'dtntinl severa] alternate annual evaporation rates, and applying the 

monthly disttibutiofi of evaporation geherated by the original model, new estimates of 

"explained" storage change were generated. one fOt e:ach annual e\'aporaHnn rate. The 

residual "unexplained" monthlystotage Change. \vete then regressed with a singie equation as 

a funcdoh 'Of measured monthly mnt:>ff. 

A scanergtam \\ith the line of best fit of mnoff versus ijunexpiaihed~' storage change for 

38.83 inches 'Of evaporation is presented ir; Figure 3. the period of anal~'si5 was from .>Xpril 

1941 t'O Match 1990. 

N'Ote that in too versi'On 'Of the model all months are j'lumped" together in order to generate 

a single storage change equation as opposed to the 'Original version which used a different 

equation for each m'Onth. It was assumed that evaporation \\'as the 11105t significant and only 

quantifiable sea50nal influence on the sys~em. Attempts t'O generate monthly regression 

models resulted in greater prediction errors than the single model that represents all 

months. 

The resultant model equation is in the fo;lowing form: 

-- -==-===::.. == -=-~.~.-=" . 



TABLE 2 
Calculated Monthly Mono Lake Evaporation Rates 

'lonth Evapora:ion (inches/month) ~ of Total Annual 

Jcnuary 1.36 ~ -:-:; 
•. I. 

F~bruary 0.9-:" 2.6-

'larch 0.i9 2.19 
A.pril 1.56 4.30 
\fav 3.1 i' 8.75 
J..::ne 4.29 11.86 
J-..Jy 4.79 13.2~ 

.-\'Jgust 5.9J 16.41 
~;:ptember 4.76 13.15 
October 4.11 11.36 
:Sovember 2.88 7.95 
December 1.59 4.38 

Total 36.22 100.00 

-- - - =.--- ----
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esc '= YI~T + (RI*RO) 

where: 

esc = "e~EXPLAINED" STORAGE CHA.~GE (AF) 

YI~l = CO~STANT 
RI = l\lO~THLY RUNOFF I~DEX 

RO = MEASURED RUNOFF (AF) 

Va:'.les of YI~l and RI are dependent upon the \"alue of annual evaporation. Th:0ugh 

regression analysis, the following equations were developed to gen~rate appropriate \'alues 

of YINl and RI for any given value of annual evaporation (EV AP) expressed in inches: 

YI~l = -8651.95 + (23}.897 8 EV AP) 

RI = -0,:06935 + (0.OO905776 a EV AP) 

The above equations to estimate YINl and RI were developed for evaporation values 

between 36 and 44 inches. A value of 38.83 inches yielded the smallest residual error. 

although any 3.5sumed evaporation rate between 36 and 44 inches provides a similar mate:; 

\\itb the historical record. 

The model equations were then used with a April 1. 1941 Mono Lake elevation and 

historical precipitation and runoff data to simulate lake level fluctuations from 19~ 1 to 

1990. Results for 38.83 inches of e\"aporation are presented as Figure 4 in the form of a 

hydrograph that depicts actual lake leveis and modeled lake levels. The error in the 

monthly estimates for several evaporation values are presented as Figure 5. 

The average error for the entire time period for each e\'aporation rate was then e\"aluated 

(Figure 6) 3.5 annual evaporatiQl:1 \'ersus average error. Note that an evaporation value of 

38.83 inches )ields an average error of zero. 
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Execution at the End of a Simulation 

The program then loops back to simulate another year, or, if the simulation is finished, the 

subroutine OUTl are called. The output variables were developed jointly by LSCE and 

JSA such that the output from LAAMP can be imported into output spreadsheets developed 

by JSA for statistical and graphical analyses. 

LUHOORFF & SCRLMRNI~~I 
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VI. Description of Subroutines READBH and READPRN 

. .: " 

The three files that represent the input to any LAAMP simulation are read in these 

subroutines: 1) a bathymetry file for Grant and Long Va:HeyReservoirs. and Mono Lake, 2) 

a hydrology input file, and 3) a "spreadsheet"file that contains tlser specifications for all 

releases, I'uses'" parameters that fluctuate monthly ine.ach year and constraints. 

File BAnlV.DAT 

The file BA.mY~[}AT coutaim; the 'batnymetryd:ata (eieJlation, area and v{)lume) for GracBt 

~m1 Long VaFiey Reservoirs, ;and M:0s0 Lake. 

Fie INPHYD.DAT 

''lJ}hefAe ;f;NPHYD.DATcontains ,aU !mstQricall'l~drologicdata that '!drjve" ,8,LAAMP 

:sinllilattion. l1heindividual ;par:ame1erscotttained in this Hie arelis.ted in bQthFOR'f:RAN 

varia:ble ':nameand ;descriptivename in Lable 3. 

'~i1 'T ~ · .. 1I.· .. nO' .. T 'c)' e ·~ir~". 

Theme LAJ\!MP.PRN ;'representsthe"spreadsheet" ,data that was ,developed ;by JSA. Since 

J'SA w0Fk is documented elsewhere, the discussion presented in this report is limited ~to 

defining what is contained in thefiIe, and does not present any detailed discussion as to how 

values should or could be selected. 

Theinltial four lines of the file contain data necessary to start and end the simulation 
-~ 

(IYRSTandIYREND), establish the initial values of Mono Lake elevation (MLL),Gnmt 



TABLE 3 
Hydrologic Input Variable Names 

Variable 

LVACT 
WCRO 
PCRO 
RSACT 
CPCP 
MTMAKE 
ORAEP 
LVRO 
LVPCP 
HCSPR 
RCLRV 
RVRO 
BCSPR 
LWRO 
FSLU 
BISACT 
XKEO 
BPRO 
THRO 

LUHOORFF & SCRLMRNIr-,! 

Oescription 

Lee Vining Actual Flow 
Walker Creek Runoff 
Parker Creek Runoff 
Rush Creek Actual Flow 
Cain Ranch Precipitation 
Mono Tunnel Make 
Owens River ahove East Portal 
Long Valley Runoff 
Long Valley Precipitation 
Hot Creek Springs 
Rock Creek at Little Round Valley 
Round Valley Runoff 
Birchim Canyon Springs 
Laws Runoff 
Fish Slough 
Bishop Area Actual 
Keough Hot Springs 
Big Pine Runoff 
Tinemaha to Haiwee Runoff 



storage (GSTOR), and Long VaHey storage (LVSTOR), establish the "wet-normal~dry" 

criteria (DRY, WET, AVOMRO), and set a user specified options for the use of Grant 

Lake storage in meeting minimum creek 'flows aJl1dlalve ,releases (fDRFF). 

19 

The data that establish year type include the averagecomhined runoff for Mono Basin and 

Owens Valley (AVOMRO), and the wet and dry percentages of this average (WET and 

DRY) that are used to define "wet", "normal", or "dry" years for Gmnt and Long VaUey 

storage "targets", desired Haiwee export amounts, the tHstribution of annual pumping limits, 

and the source of water (pumping or diversions) that is used t() meets demands in the 

Owens Valley. The implementation of these variables is more fully described in the 

documentation of specific subroutines. 

The IDRFF toggle allows the user to either permit only the monthly flow of Rush Creek to 

be made available for minimum Rush Creek flow release (IDRFF= 1), Or allow a certain 

portion of the first-of-month storage in Grant Lake be used as supplement to meet 

minimum flow requirements (IDRFF=2). Details of the IDRFF=2 option are provided in 

the description of the subroutine MONO. 

The next 12 lines of the file contain certain identifying text information that is passed 

through the program. This identifying information is obtained from the actual spreadsheets 

that are used to develop this input file. 

The next group of data include Mono Basin fractions to determine wet, normal, and dry 

years for minimum creek flow purposes (FFIDW, FFIDD, FFMBRO). Note that these 

parameters may be used to specify year type on criteria that are different from other 

parameters that require year type designation (e.g. Mono Lake level, storage and export 

targets). The details of the use of these parameters are further identified in the description 

of the subroutine HYDCALC. 

The next group of data specify the cycle period for flushing flo\vs for the Mono Basin creeks, 

LUHOORFF & SCR,-r/iRNIf'~1 
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and a toggle to conveniently "turn-off' minimum flow requirements (ILVCYC, IWCYC, 

IPCYC, IRSCYC, IDFISH). Note that each creek is set independently so the user is free, 

for example to flush Lee Vining Creek on a two year cycle, and others at a three year cycle. 

Details of flushing criteria are presented in the description of subroutines (HYDCALC and 

MBFLUSH). 

The next four lines of data represent the monthly minimum flow requirements for each of 

the Mono Basincreeks in cubic feet per second (LVCFS, WCFS, PCFS, RSCFS). These 

values are converted into acre-feet per month in DO loop 302 (the next 6 lines of code). 

The flushing flows for each creek under wet, normal, and dry year types, expressed in 

acre-feet per month, are read in the next 12 lines of the input file. These values are 

considered to be in addition to the minimum flow requirements. 

The matrix of criteria for annual Mono Lake release and the user specified annual 

evaporation rate are read next. The first line of the matrix identifies the criteria to classify 

a year as "wet", "normal", or "dryl' for lake release purposes' (MLIDW, MLIDD, MLMBRO), 

and the evaporation rate in inches (MLEV AP). As in the minimum creek flow, the user is 

free to specify the criteria for year type for the purposes of lake release independent of 

other year type driven parameters. The next three lines of the matrix specify the release 

rule based on April 1 lake level (LLS), and the release criteria for each of the year types 

(LLRF). Note that the values can either be expressed as an actual release target in 

acre-feet (LLRF greater than 1), or as a calculated release target as a percentage of total 

Mono Basin Runoff for current year (LLRF between 0 and 1). If LLRF is negative, it 

connotes that a specified acre-foot amount is available to export; the runoff above this 

amount is the release target. 

The next 12 lines represent the user defined target maximum and minimum storage levels 

for wet, normal and dry year typeS'-'in Grant (GSTMAX and GSTMIN) and Long Valley 

(LVSMAX and LVSMIN).The details of the use of these parameters are described in the 
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discussion of subroutines OWENS, NOTENUF, and TOOMUCH. 

The next several lines of the ;tiile"Oontains mon~hly v~luesfor v:arious parameters. These are 

detailed in Table 4, and ,represent uses, ,losses, system,cQDstraints, and other parame;ters,that 

vary monthly in each year. An important variable in this list is HCAP, which contain the 

monthly Haiwee export targets for wet, normal and dry years. These values can repres.ent 

the physical capacity of theaqueducl, or some desired target export amount that is based on 

MWD programs or voluntary cutbacks in severe drou~ilts. 



Variable 

BIGGW 
BPPMP 
BIGIRR 
BIGLOS 
BIGREC 
BIGSPD 
BISCAP 
BISGW 
BPMP 
BISIRR 
BISLOS 
BISREC 
BISSPR 
BOQEV 
BOQFSH 
GRCAP 
UORMIN 
UORMAX 
GIBDIV 
GIBFAR 
GRAEV 
HAEV 
HLALOS 
HCAP 
LAWGW 
LPMP 
LAWIRR 
LAWLOS 
LAWREC 
LAWSPD 
LONGEV 
LVCAP 
LVGAIN 
LVIRR 
MBGAIN 
ODITCH 
PARDIV 
PARIRR 
PVMIN 
PVMAX 
PVTRAN 
RCKFSH 
RVIRR 

TABLE 4 
Uses VariabJe Names 

Description 

Big Pine Pumping Limits (max and min) 
Big Pine Monthly % of Annual Pumping 
Big Pine Irrigation 
Big Pine Losses 
Big Pine Recreation Uses 
Big Pine Spreading Capacity 
Bishop Canal Capacity 
Bishop Pumping Limits (max and min) 
Bishop Monthly % of Annual Pumping 
Bishop Irrigation 
Bishop Losses 
Bishop Recreation Uses 
Bishop Flowing Groundwater 
Boquet Reservoir Evaporation 
Boquet Reservoir Fish Release 
Grant Outflow Capacity 
Upper Owens River Minimum Flow 
Upper Owens River Maximum Flow 
Gibbs Creek Diversion 
Gibbs Farrington Siphon 
Grant Evaporation Rate 
Haiwee Evaporation Rate 
Haiwee to Los Angeles Losses 
Haiwee Export Target 
Laws Pumping Limits (max and min) 
Laws Monthly % of Annual Pumping 
Laws Irrigation 
Laws Area Losses 
Laws Recreation Uses 
Laws Spreading Capacity 
Long Valley Reservoir Evaporation Rate 
Long Valley Outflow Capacity 
Long Valley Gains 
Long Valley Irrigation 
Mono Basin Gains 
O-Ditch Diversion 
Parker Creek Diversions 
Parker Creek Irrigation 
Pleas~nt Valley Reservoir Minimum Outflow 
Pleasant Valley Reservoir Maximum Outflow 
Pleasant Valley to Tinemha Transit Losses 
Rock Creek Fish Flow 
Round Valley Irrigation 



Variable 

RVLOS 
RVTRAN 
SAND3 
SAND4 
THGW 
THPMP 
THIRR 
THLOS 
THREe 
THSPD 
THSPIL 
THSPR 
THTRAN 
TINEV 
USEDRY 
LUSEP 
BUSEP 
BPUSEP 
WALIRR 

TABLE 4 (cont) 
Uses Variable Names 

Description 

Round Valley Losses 
Owens Gorge Transit Gains 
Sand Trap 3 Release 
Sand Trap 4 Release 
Tinemaha to HaiweePumping Limits (max and min) 
Tinemaha to Haiwee Monthly % of Annual Pumping 
Tinemaha to Haiwee Irrigation 
Tinemaha to HaiweeLosses 
Tinemaha to Haiwee Recreation Uses 
Tinemaha to Haiwee Spreading Capacity 
Tinemaha to Hawiee Maintenance Spill 
Tinemaha to Haiwee Flowing Groundwater 
Tinemaha to Haiwee Transit Losses 
Tinemaha Reservoir Evaporation Rate 
Owens Valley Use Reduction Factor 
Laws Pumping for Uses Factor 
Bishop Pumping for Uses Factor 
Big Pine Pumping for Uses Factor 
Walker Irrigation 

LUHOORFF & SC Q '_tv1RNINi 
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VII Description of Subroutine HYDCALC 

Calculations that are independent of operations, but specific to a simulation are made in 

this subroutine. These include: 1) indexing the year type for minimum flows and the timing 

of flushing flows in the four Mono Basin Creeks, and 2) indexing year type for Mono Lake 

release, Grant and Long Valley storage and Haiwee export, and for Owens Valley use 

reduction. 

Mono Basin Minimum Flow Requirement Indexing 

The initial pass at indexing minimum flow requirements is to consider all years (1940 to 

1989) as having base release requirements (i.e. no flushing flows). This is then modified by 

the individual creek cycle data (ILVCYC, IWCYC, IPCYC, IRSCYC) by a routine that 

cycles through the years of the simulation and indexes the years as wet year flush, normal 

year flush, or dry year flush. Note that the flushing indexing is simulation specific. As an 

example, assume that the cycle period for Lee Vining Creek is three years, and the 

simulation begins in 1940. The first year that a flushing flow would be required in this 

example would be 1942. If the simulation begins in 1942, the first year of a flushing flow 

would be 1944. 

This indexing is done through the array variable IFFYT that can take either a 1, 2 or 3 

(base requirement for wet, normal or dry year), or a 4, 5, or 6 (flushing requirement for wet, 

normal, or dry year) as its value, and has as identifiers I and J in this subroutine. The I 

represents the runoff year that is to be indexed, and the J indexes the four creeks as follows: 

1 = Lee Vining 

2 = Walker 



J = Parker 

4= Rush 

Other Indexing of 'lear Type 
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The indexing of year type (wet normal, and, dry) f"<Of Mono Lake release, resewnir storage, 

and Haiwee export, are done through the variables IML YT, IGSYT, ILVYT, AND IHC¥T. 

Note that the criteria for lake releases is independent of the other three. 

The indexing of year type for Owens Valley use reduction and pumping reductions due to 

drought condiHons are done through the variables IRFC, USEDRY, REDFAC, and PCAP. 

The loyo/Los Angeles Agreement provides fOf the possibility of reduced in-valley uses in 

the event of consecutive dry years. This provision is implemented by specifying the 

percentage reduction (USEDRY) in the first through fifth consecutive dry year, and tracking 

consecutive dry years with IRFC. The year is "indexed" by setting the values of REDFAC 

equal to the possible reduction (a value of 1 means no reduction). This concept is more 

fully described in the discussion of subroutine NOTENUF. 

peAP is desigmed to simulate decreases in pumping capacity that are caused by reduce.d 

water levels. It is assumed that a 10% decrease in annual capacity will oc.curineach 

succeeding dry year. 
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VIII Description of Subroutine MLTAR 

This subroutine establishes the annual Mono Lake release target. Five scenarios are 

possible: 1) the April 1 lake elevation is above the highest target (no release required), 2) 

the user specified criteria caUs for no release, 3) a specific acre-foot release is required, 4) a 

release based on a percentage of runoff is required, and 5) a release of aU runoff above a 

user defined value of available export is required. 

The subroutine determines the gross amount of the required lake release, and then credits 

this annual release with minimum flow targets from the four creeks. As the sirnulation 

proceeds, the target is credited when releases are rnade, and debited when actual rninirnurn 

flows are below targets. Lake releases are rnade frorn Lee Vining Creek and Grant Lake 

until the annual lake release is satisfied. Lake releases are not rnade directly from Walker 

or Parker Creeks. 
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$'2 ' 

This subroutine est;al!Jlisnes the target miNimum flow requirement f(')lT the month by ~A,ecking 

the year type Elf FYI} fOt' ea~h creek and the total flows (minimum flows, lake release, and 

spill) that have occurred in the months si;nce the last flush. If the fluslling: flow that is 

requited was exce-eded in; any month since the last flushing year, then only the base flow is, 

required. If not, the appropriate f1ushi'ng flow is chosen based on the wet year, fl(Jrmal year, , 

dry year index: pfeviQllsly discussed. The final required flows for the month, indudilng 

flushing flows, are stored in variables WLVFF, WWFF, WPFF, and WMG IFF. 
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X Description of Subroutine MBFISH 

This subroutine calculates the actual minimum flow releases to each of the four Mono Basin 

Creeks based on targets established in MBFLUSH and avai1able runoff. An overall theme 

of this subroutine and subroutines MLR, MBIRR, and CONDUIT is the use of the variables 

LV A VAIL, WA VAIL, PA V AIL, AND RSA V AIL. These represent the amount of water 

that is available for use, diversion, or lake release in each creek at any point in the 

simulation. Each time water is needed, the target "demand" is compared to the amount 

available to see if the target can be met. Once the use, diversion, or release is made, that 

amount is subtracted from the what was available prior to the use, diversion or release. This 

method provides a convenient method to track the water and develop an understanding of 

the consequences of user specified targets on allocating avai1able runoff. 

The initial values for the "available" variables are the runoff values for each creek for the 

specific month. Lee Vining and Rush use impaired values, that include the effect of SCE 

storage, LV ACT and RSACT, while Walker and Parker use unimpaired runoff values. The 

LV ACT is first reduced by the O-Ditch diversion prior to setting it equal to LV A V AIL as 

the diversion of Lee Vining Creek into O-Ditch occurs under a separate water right 

upstream of the diversion location. 

The actual minimum flows are then calculated creek by creek by first comparing available to 

the target. If the available exceeds the target, the actual minimum flow (ALVFF, A \VFF, 

APFF, AMG IFF) is set to the target, and the available is decremented by the amount of the 

minimum flow. If the available is below the target, the actual minimum flow is set to 

available, the available is set to zero, and the deficit is calculated (LVFD, WFD, PFD, 

MG IFD). Since the annual lakeJelease target assumes that all minimum flows can be met, 

tracking the deficits allows for the increase of the lake release target, as appropriate. 

LUI-IOORFF 5. SCRU\/IRN'NI 
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In the case where Rush Creek available is below the target, the user has an option to make 

some of the storage in Grant (above minimum storage target) available to meet minimum 

flow requirements. This option is toggled with the variable IDRFF. 

If IDRFF equals 2, and the available in Rush Creek is not enough to meet the Mono Gate 

1 target, the following procedure is implemented to provide additional water for minimum 

flow requirements: 1) compare first of month storage in Grant with end-of-month 

"minimum" that is year type sensitive, 2) if the first-of-month storage is greater than the 

end-of-month minimum, this difference is added to the avail.able flow in Rush Creek and the 

total is made available for minimum release (TAV), 3) if TAV is gre.ater than the minimum 

flow requirement, the actual minimum flow is set to the requirement, available is set to 

zero, and the amount needed from storage is stored in GFFREL, and 4) jf TAV is less than 

the minimum flow requirement, actual minimum flow is set to T A V, and the drop in storage 

is stored in GFFREL. If after number 1 above, the first-of-month storage is less than the 

end-of-month minimum, the actual minimum release is set to available, and available is set 

to zero,and no releas~s are made from Grant stor~ge. 
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XI. Description of Subroutine MLR 

This subroutine makes releases to Mono Lake in accordance with the following procedure: 

1) The annual lake release target is incremented by the amount of monthly 

minimumflow deficit. This occurs only if a lake level release is needed. 

2) The accumulated total releases for the runoff year (minimum releases, lake releases 

and spills) are compared to the annual lake release target calculated at the beginning 

of the runoff year. 

3) If the target has not yet been reached, first-of-month Grant Lake storage is released 

until the target is reached or until Grant storage reaches end-of-month minimum. If 

first-of-month storage is less than end-of-month minimum, no release is made. The 

amount released is stored in array GLREL, and the annual lake release target is 

decremented. 

4) Step 2 is repeated (note that the target may have been reduced by GLREL), and if 

the target has not been met, Rush Creek flow is released until the target is reached, 

or no more water is available. The amount released is stored in the variable RSLR, 

and the annual lake release target is decremented. 

5) Step 2 is repeated (note that the target may have been reduced by GLREL and 

RSLR), and if the target has not been met, Lee Vining Creek flow is released until 

the target is reached, or 00 more water is available. The amount released is stored 

in the variable L VLR, and the annual lake release target is decremented. 
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Xl! Description of Subroutine MBJRRG 

The irr~gation diversions and releases are made in this subroutine. A Jist of each diversion 

and release that the program simulates, and the source of the water is listed in Table 5. In 

each case the water available from the specified source is compared to the "target" release 

or diversion. If the available exceeds the target, the actual diversion or release is set equal 

to the target, and the available is decremented. If the available is less than the target, the 

actual diversion is set equal to the available .and the available is set to zero. 

Of nate in this list are the Gibbs ;Farrington Siphon, and Sand Traps 3 and 4 wlJich are. 

Teleasesfrom the conduit. In order to meet these "demands", water must enter theconduh 

upstream of the release point. In the case of the Gibbs Farrington Siphon, water from Lee 

Vining Creek "enters" the conduit, and then, assuming no losses, it is released from the 

conduit. The program accounts for the flow in the conduit by reducing the remaini.ng 

capacity of the conduit by the amount of the release. Sand Trap 3 release is assumed to 

come only from W,aJker Creek, and Sand Trap 4 release is assumed to cOJne only from 

Parker ,Creek. The remaining conduit capacity is reduced appropriately for each t!lese 

rele.3ses. 

1t is recognized 'that some question exists as to the legality of some or aU of these releases 

for irrigation under Los Angeles' current water rights. If it is d.ecided that some or all of 

these releases cannot be legally made, the appropriate "targets" simply need lobe set to 

zero without affecting any other portion of the program. 

In addition, it is recognized that irrigation of los Angeles owned land in the Mono Basin 

may not continue as it has in the~st due to future release requirements (minimum stream 

flows and Mono Lake releases). The inherent flexibility in this program allows the user to 





Target 
Variable 

Name 

ODITCH 
GIBDIV ' 
GIBFAR 
WALJRR 
SAND3 
PARDI V 
PARIRR 
SAND4 

TABLES 
Mono Basin Irrigation Variables 

Actual 
Variable 

Name 

ODITCH 
AGIBDIV 
AGIBfAR 
AWALIRR 
ASAND3 
APARDIV 
AfAIURR 
ASAND4 

Description 

O-Ditch 
Gibbs Creek Divers.ion 
Gibbs Farting,ton Sipoon 
Walker Creek Release 
Sand Trap'3 
Parker Cre:ek Dkters,j'O'fi 
Parker Creek Re\:eases 
Sand Ttap4 

Creek 

Ue Vining 
Lee Vin;INg 
Lee Vlnitlg 
Walker 
Walker 
fia;' ,;1I'i~ , .. 
y "l'l\:el' 

f"afltet 
P'a;tker 
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investigate the "impact" to irrigation by either specifying current irrigation target "demands" 

and evaluating the system's ability to meet these demands, or by reducing target "demands" 

under an alternative concept of land management. 

..... 
LUHOORFF & SCRLMRN:NI l!.!§t Cors,--,'t:,r~;:; E"g~ e~~'2 
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XIIL De~n oj,SufwoutineCONDUIT 
., ; 

This subroutine compares the available water in Lee Vining, Walker and Parker Cree~s to 

remaining conduit capacity as appropriate. If the available water exceeds the remaining 

capacity, the excess is spilled, and the conduit is filled to capacity. If the available is less 

than capacity, all water is diverted into the conduit. Based on a review of historic data, the 

spill at Lee Vining Creek is assumed to begin at .a runoff value of 14,000 AF /month, 

although the capacity is approximately 18;000 AF/month. The remaining capacity of the 

conduit bel6wWlilker and Parker are adjusted to reflect water that enters the -conduit 

upstream. 
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XIV. Description of Subroutine WP 

This subroutine calculates a "minimum" West Portal flow, and the amount that is "available" 

for export from the Mono Basin if needed to meet the month's target Haiwee export to Los 

Angeles. 

A concept that has been discussed in the past, but never formally accepted, is a minimum 

flow in the Upper Owens River to provide for fisheries requirements. The program 

implements this concept by calculating a "minimum" West 'Portal flow in the event that the 

sum of Owens River Above East Portal (ORAEP) and Mono Tunnel Make (MTMAKE) is 

less than the minimum Upper Owens River flow (UORMIN). This export is drawn from 

storage in Grant, but not below end-of-month minimum. A higher minimum Upper Owens 

River flow requirement has the effect of pulling more available water from the Mono Basin 

to Long Valley. 

The final calculation of the subroutine sets the variable AT\VP, which represent the amount 

of water available in Grant Reservoir for export if required. The calculation proceeds 

according to the following procedure: 

1) The Grant storage at the end of the month with only "minimum" West Portal flow is 

calculated as the first-of-month storage plus the inflow (GIN) minus all outflows 

(GFFREL, GLREL, and MINWPF), and stored as variable TGS. Required Rush 

Creek flows and lake releases are passed through Grant without changing Grant 

storage. 

2) The East Portal flow, whic-h, at this point consists of tunnel make (MTMAKE) and 

"minimum" West Portal flow (MINWPF) is calculated. and stored as variable TEPF. 

l..UH:"JOPFF & SCRLMRNINI 1m Consult;ing Eng,r.eers 
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3) The maximum West Portal flowaUowed for the month is calculated by considering 

the flood flow maximum at Inaja Ranch (UORMAX), the flow in the Owens River 

above the East Portal, 'the tUllflel make, the "minimum" West Portal flow, and the 

~Gf'ant outflow capacity. If these requirements do not allow any export, ATWP is Sel 

to zero for the month. 

4) The actual West Portal flow for the year plus ATWP is checked against the anhual 

water rights limit of export (167,000 acre-feet),artd ATWP is modified to ensure that 

the limit is not exceeded. 

The water that is available for export is simply "heIdi. in Gtant storage until and if 

subroutine NOTENUF is called. If some additional Grant storage is exported, aCtual 

end-of-month Grant storage is adjusted in the main progtam. ihe details of the conversion 

of ATWP to actual export is further discussed in the description of subtoutitre NOTENtJF. 

'_,--'HOOi=>"'''' & SCRLMRNINI 
-.~ 
I.~' CC,-oSLJit:-09 Er.g'r,eers 
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xv. Description of Subroutine OWENS 

This subroutine performs the same type of water accounting procedures as the subroutines 

for the Mono Basin, and represents the initial pass at simulating operations in the Long 

Valley to Haiwee portion of the aqueduct system. It proceeds along the following: 1) 

calculates the Rock Creek diversion, 2) calculates Long Valley Reservoir inflow, 3) 

calculates the inflow, uses, and outflow from Round Valley, 4) sets the release in Long 

Valley such that the minimum Pleasant Valley Reservoir outflow and target "maximum" 

end-of-month Long Valley Reservoir storage are met, 5) calculates the Pleasant Valley 

Reservoir outflow, and 6) calculates the inflow, uses and outflow of the Laws, Bishop, Big 

Pine, and Tinemaha to Haiwee areas separately. 

The Rock Creek diversion is made by diverting 80 percent of the flow at Rock Creek at 

Little Round Valley (RCLRV) that is in excess of the Rock Creek minimum monthly flow 

requirement (RCKFSH). 

Long Valley inflow is the sum of measured runoff into Long Valley, Hot Creek Springs, the 

Rock Creek diversion, the minimum West Portal flow, Mono Tunnel make, and the 

unmeasured gains in Long Valley. Irrigation demands are subtracted from this result. 

Round Valley inflow is the sum of Rock Creek flow that is not diverted, other measured 

runoff and Birchim Canyon Springs. Uses and losses within Round Valley include irrigation, 

recreation, and losses associated with runoff and uses. The outflow from Round Valley is 

the difference between inflow and uses and losses. Horton Creek outflow is assumed to be 

20 percent of Round Valley outflow without Birchim Canyon Springs. 

The minimum Long Valley outflow is calculated next. The minimum Pleasant Valley 

Id ConSGiting_ Englr-eers 
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outflow requirement can be met with the transit gain in the gorge and Round Valley 

outflow. If this is not enough, water is released from Long Valley to meet the minimum. 

The outflow from Long Valley reservoir is then increased if necessary to meet the target 

maximum end-of-month storage in Long Valley. 
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Pleasant Valley outflow is then calculated and compared to the maximum outflow specified 

by the user. If Pleasant Valley outflow is greater than the maximum value, Long Valley 

outflow is reduced accordingly. 

The next group of calculations involve the inflow, uses, losses and outflow in each of the 

four sub-areas of the Owens Valley: Laws, Bishop, Big Pine, and Tinemaha to Haiwee. 

Since the calculations follow a similar pattern in each area, the procedure is only described 

once. 

The uses and losses are calculated for the area, summed, and stored in local variable (LUL, 

BDL, BPUL, THUL). In all areas except Tinemaha to Haiwee, the amount of pumping 

that is needed to meet these uses is calculated by multiplying the monthly use pumping 

factor (LUSEP, BUSE, BPUSEP) by uses and losses. The pumping use factor is year type 

dependent, and it is assumed that l-LUSEP is factor for Owens River diversion that is 

multiplied by uses and losses to estimate the amount of diversion that will be allocated for 

uses. 

The calculated pumping value is then compared to the minimum pumping specified by the 

user, corrected if necessary, and any losses associated with the pumping is then added. The 

pumping is stored in the use pumping arrays (ULA WP, UBISP, UBPP, UTHP). Later any 

pumping for export will be stored in export pumping arrays (ELA WP, EBISP, EBPP, 

ETHP). The sum of these two represents the total pumping for each area. 

The amount of Owens River diversiQn is estimated by multiplying uses and losses (LUL, 

BUL, BPUL) by the appropriate factor (I-LUSEP, I-BUSEP, I-BPUSEP), and adding 
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diversion related losses .. This diversion is checked with the maximum diversion rate 

specified by the user. If the calculated diversion is greater than the specified maximum, the 

diversion is set equal to the maximum, and pumping is increased. Pumping is then 

compared to specified or calculated maximum pumping (depending on the value of IDOVP) 

and adjusted accordingly. 

Area inflow is then calculated, uses and losses are calculated, and outflow from the area is 

calculated. Outflow can never be less than zero. If output shows zero, it generally means 

that use deficits occur in a particular area, and pumping constraints may be restricting the 

ability to meet use demands. 

=:~ :e::: CGr,s:~,tI0';; E:I~:',:--~-':-::;'-= 
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XVI. lXs:cription of Subroutine TOOMUCH 

This subroutine is called if the avaHabl:e water for export (the sum (i)f Pleasant Valley 

Reservoir outflow,. and the outflows from the four identified areas of the Owens Yaney less 

transit losses and less diversions) is greater than. the user spe~ifie(J: export for the month .. 

The subroutine starts hy calculating the amount of excess water. 

The procedure to allocate the available water that is in excess of the target export (DIFF) 

pro~eeds wit·h. the following, priorities: 1} store in Tinemaha and Haiwee,. 2) reduc'e 

pumping, to minimum if necessary. J.) store tlle water in? Long Valley Reservoir, 4) increase 

exports.. allove target levels to aqueduct capacity, 5} spread water in the Laws area, 4} spread 

water in the Big l?ine area, 6) spread water on. the alluvial fans in the Tinemaha to Haiwee 

aIlea~ and. 7) spin water east at the aqueauct in the Tinemaha to Haiwee area. 

StoIte in "fuemaba and Haiwee' 

Simulated storage changes in these two reservoirs is limited to 2nOOacre-feet per month in 

each reservoir. Total storag.e in either reservoir cannot exceed<lO,OOO acre-feet, and 10,000 

acre,.feet is the initialized' storage at the beginning of'a simulation. 

Reduce Pumping 

The amount of available reduction in each area is calculated as the difference in the 

pumping calculated in OWENS and the user specified minimum pumping. If the amount of 

available reduction is greater than t~~ excess available water, pumping needs to be reduced, 

oot not to minimum. A reduction factor (PRF AC) is calculated and is applied to each area. 

LUHOOR"'F & SCRLMRNINI i:&t:~ Cdr"'su't;;ng Encinee'C's --, -, 



If the amount of available reduction is less than the excess, all pumping is set to minimum 

and DIFF is decremented. 

Store Excess in Long VaJley Reservoir 

38 

Allocating some or all of the excess water into Long Valley storage is done by reducing the 

Long Valley outflow, previously calculated, thereby a110wing water into storage above the 

target end-of-month "maximum" storage, which has been specified by the user. In any case, 

the "physical" maximum storage (180,000 acre-feet) is not exceeded and Long Valley outflow 

is not reduced to the point of violating minimum Pleasant Valley Reservoir outflow. 

The rules to store in Long Valley are as follows: 1) calculate the end-of-month storage and 

store as variable TL VS, 2) calculate the minimum Pleasant Valley Reservoir outflow and 

store as variable TPVM, 3) calculate the "maximum" storage increase that could take place, 

which is defined as the difference between "physical" maximum storage and TL VS and store 

as variable MAXSI, 4) calculate the maximum that the target end-of-month "maximum" 

storage can be violated, which is assumed to be 20% and store as variable MAXTV, 5) 

calculate the allowable storage increase (STINC), as the smaller of MAXSI and MAXTV, 6) 

calculate the reduction in Long Valley outflow as the smaller of the DIFF and STINC, 

adjust Long Valley outflow, and readjust to ensure compliance of the minimum Pleasant 

Valley Reservoir minimum outflow, if necessary, and 7) decrement DIFF by the Long Valley 

Outflow reduction. 

Increase Exports 

Prior to spreading and/or spilling, the program allows for the export of water above the user 

specified target, up to a maximum of 1585 acre-feet per day (800 cfs). 

LUHOOr:<>=,>=, & SCr:<LMRNINI 
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&preadExcess in.Laws Area 

If 'D~FF is'StJllp()Sitive~ !~x~ss water still~existsand W1;lter ,is divert~d~nto·theMc~~llly 

Cana.ls Jor Jipreadi'qg ,in the (Laws area .untilDIFFis .eliminated or user defined·~preading 

cap.acityisreaooed.DIFF isdecrem-ented iby theam~)Un:t .Qf .the diversion. The .actu~l 

~eading .~ :&tore.d.asvaria)jle !M.SP&D~and ttbe ldiveFsionLQR~I:V is inQJ;emea.ted ,to that 

which lbasalFeady 1akenplace. 

ilf ';DlFF is . still positive, water is diverted Jor :spreading.in ,the ;Big .F·ine area until.DlFF is 

eHminate.d .pruser . defined '~preading ,capacity is Ieached. z~ljPFis decr~mented iby ~the 

amountoI :the diver~sion.tt;hea~tual.&pr.eading ls 'mared:a5 '.",ariable ABi'~RI'J),and ;,the 

,owcrSion{9FQRDIV .is ,incremented·to that Which fhas alr:eadytakenplace. 

If ,DFFF 'is stiU pO$itive, water 'is diverted onto th:eal1uvial :ft\ns in the Tin~m~hp:to 'Hai.wee 

area until :DIRF is;eliminatedQr ,user defined spreading.qa,pacity is reached. ;DtFfis 

decr.emente.d :bythe' ,amQunt of .thedivcr&ion.The ;actqal ,,~pfeading.is .. stQl(o(.l .a:; \~adable 

AtTElF'SP. 

The first seven "plaees"to allocate excess water ostensibly provide for the potential 

;recapturebyLADWP atalatertime,either through a sllbseq,uent reduction in surface 

storage, a subsequent increase in b asefl ow to the OwensR-iver or Los AilgelesAqueduct 

,(i.e. increase in transit g.ain or decrease in transit loss), or subsequent groundwater 

pumping. Although a limitation of the simulation program is the lack of tracldng,ofthis 

water (except for the surface reservoir storage), it is generallyacknowleqged .thatbe-nefits 

LUHOORFF & SCRLMANINI :: .•. COnsult;ng Engineers 



accrue from these excess water management practices. 

If DIFF is still positive after storing and spreading water as described above, the excess 

water is released from the aqueduct system. This release represents the operational spill 

that are made· east of the aqueduct in the Tinemaha to Haiwee area, and is stored as 

variable THOS. 

LUI-IQORF=F& SCRLMRNINI I!§J Consc..;:c:ng Eng:r.eec-s 
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XVII. DacriptiM of 5Mbrousine NOTENUF 

This sub'loutin:e is caUed if the a.ailable water f~r eJfpoft (.~lae gUm of Pleasant Vaftey 

Kes~oir outflow, and the outflows from: the f{:)UF identified areas of the Owens VaHey, less 

transit losses and less divtnsiIDns.) is less than the user specified Haiwee export for the' 

month. 

The l)asic objective of this subroutine is to obtain additional water for export, without 

violating any user spe'cified constraints. The priority to make-up or reduce the' deficit is: as 

follows: 1)J redu~e Tinemana, aUQ Jfaiwee storage, 2} e;ifport available water from tbe Mono 

Basin, 3} increase Long: Valley Reservoir ()utflow to aflbw f<lf no storage change, if a storage 

increase is reqJ,1ired 'by em.f:"of,.month storage target specification, 4) pump Owens Valley 

groundwater'" oS)l increase Long VaUe.y outflow to' aUow end-of-month storage to go to the 

user specified minimum, 6) reduce Owens VaUeyuses under certain conditions (consecutive 

dry years); and make that reduction available for export, and' 7) accept an export deficit as 

unavoidable. 

Reduction in~ storage in either reservoir is, limited to 2000 acre·feer per month. 

&part from tbe Mono' Basin 

"If a deficit still exitS', the water that is available for export from the Mono Basin (A iWP) is 

converted into actual export (WPF), up to the amount of the deficit or the atJowable Upper 

Owens River maximum (UORMAX). If the additional water is in excess of Long Valley 
,.'~ 

outflow capacity, the export is reduced such that the reservoir outflow matches capacity. 
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DIFF is decremented by the value of WPF. 

First Decrease in Long Valley Storage 

If DIFF is still greater than zero, the end-of-month storage in Long Valley is calculated and 

stored in the variable TL VS. If TLVS is greater than the first-of-month storage, and is 

greater th~n the user specified minimum, then reservoir outflow is increased, up to the 

capacity of the penstock and up to the amount of the deficit, in order to prevent a storage 

increase during the month. DIFF is decremented by the amount of the increased outflow. 

Owens Valley Groundwater Pumping 

If DIFF is still positive, Owens Valley pumping is increased up to the amount of the deficit 

or the available pumping capacity. The amount of available pumping in each area is first 

calculated by subtracting the use associated pumping from the maximum specified pumping, 

and summing the results. 

If the deficit is greater than the total avaiJable pumping, pumping is increased to maximum 

in each area, and DIFF is decremented. 

If the deficit is less than the total available pumping, pumping needs to be increased, but 

not to maximum. In this case, an export pumping factor (EPF AC) is calculated and applied 

to each area, and DIFF is set to zero. 

Second Decrease in Long Valley Stor~ge 

If DIFF is still positive, Long Valley outflow is increased until user specified "minimum" 

storage ~s reached or until penstock capacity is reached. DIFF is decremented by this. 

increase in outflow. 

LUHOO'-<F~&SCRUVIRNINI 1m Consulting Eng;,-.ee,-s 
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Reduction in Owens Valley Uses 

If DIFF is still positive, Owens Valley uses are reduced by the factor REDFAC(for 

consecutive dry years), the specification of which was discussed in the description of 

subrcotltine HYDCALe. REDF AC is multiplied by TOTUSE and the result, a total use 

reduction in acre-feet is stored in the variable REDUe. DIFFis de'Cremen,ted REDUC, or 

is set to zero, depending on whether the entire reduction is needed. 

Export Reduction 

If, after proceeding through these rules to increase the amount of water availahle to export, 

DlfF is still positive, the pl"ogram simply sets EXPREDequal to DIFF, otexport 

reduction. When this occurs, the interpretation is that the trsel cannot mee~ the desired 

export "demand"given the parameters'that have been specified. 
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XVIII. Description of Subroutine GLVSTOR 

This subroutine calculates the end-of-month storages for Grant Lake and Long Valley 

Reservoir. The storage in Grant is calculated first, and this value is compared to the target 

maximum storage specified by the user. If the Mono Lake elevation is greater than the 

minimum target level specified by the user, and Grant storage is higher than the user 

specified maximum, an attempt is made to "move" some of the storage from Grant to Long 

Valley if space is available. 

If end of month Grant storage is above 50,000 acre-feet after the attempt to move storage, 

spill from Grant is calculated. If spill from Grant is necessarY,an attempt to balance the 

spill between Grant and Lee Vining Creek is made by "moving" some of the spill to Lee 

Vining Creek. This procedure is done by reducing the amount of water that was previously 

diverted into the Lee Vining Conduit. 

Long Valley storage is then calculated. If storage in Long Valley exceeds 120 percent of the 

target maximum (or the physical capacity of 180,000 acre-feet), Long Valley outflow is 

increased, subject to penstock capacity, and the \vater is spilled in the Owens Valley. If 

storage still exceeds the maximum, West Portal flow is reduced, and the water is spilled into 

Mono Lake. If storage still exceeds the user defined maximum, the excess storage will 

remain in Long Valley. Values above 180,000 AF indicate a spill would occur. 
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XIX Desctiiptionof.Suvr'OutineGRNPUMP 

Based on discussions with LADWP, InyoCounty, the State Water Resources Contre)1 Board, 

JSA and LSCE, the use of annual limits on Owens Valley groundwater pumping that appear 

in the Green Book together with the monthly minimum and maximum values was agreed to 

bean acceptable alternative to other methods dfhandling pumping. 

The implementation of this <\pproach is based on the comparison of the annual limit to the 

sum of year tooate pumping and minimum pumping for the rest of the year. If the sum is 

higher than the annual limit, only minimum pumping isaJIowedduring the rest of the year. 
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xx. Description of Output SUBROUTINE 

The subroutine OUTl writes the results of a simulation into various output files. The 

output is primarily designed to address water balance questions for each basin or area and 

these files can be imported into spreadsheets developed by JSA for statistical and graphical 

analysis. Each file is summarized in Appendix B in a simple table format that lists the 

variables in each output file. 
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XXI. Description olSulxouline BATHY 

This tm,tlhymetry sl1h'foutine simply returns a reservoir sUliface area GFleedecli 1!e>' make 

evapoxa~iun c:!theu:lations) given a storage volume, or MOHO ILake elevatioll and sudaee area 

gi,ven: a storap volume. 



XXll Description of ALAAMP Program 

In order to accurately reflect Owens Valley pumping in simulations that involve the 

reduction of export from the Mono Basin, an alternative version of LAAMP, called 

ALAAMP, has been developed. The basic theme of ALAAMP is that pumping calculated 

by LAAMP for a "base case" is used as an input to LAAMP, and all pumping "decisions" 

normally found in LAAMP are supplanted by pumping input. 
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Due to this change, the main program (AMAIN.FOR replaces MAIN.FOR) and the 

following subroutines have been modified: AOWENS.FOR replaces OWENS. FOR, 

ATOOMUCH.FOR replaces TOOMUCH.FOR, and ANOTENUF.FOR replaces 

NOTENUF.FOR. The source code of these replacement portions are presented in 

Appendix C. A description of these subroutines, and how they have been modified relative 

to the original subroutines is presented below. 

AMAIN.FOR and READPUMP.FOR 

The only change in the main program is an additional call to the subroutine READPUMP. 

This subroutine is also presented in Appendix C, and simply reads a PUMPING.OUT file 

that has renamed PUMPING.IN. By reading in a pumping file created by a run of LAAMP, 

the user is specifying that groundwater pumping in the Owens Valley is a given, and 

ALAAMP does nothing to cause additional pumping or lower pumping in the event of 

changed operations in other parts of the system. 

AOWENS.FOR 

Since pumping is read as an input in ALAAMP. simulated operations in the Owens Valley 
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are modifdedto> :inool1pora.te the given pumping rather than .cakuilate it. The amount of 

outflm.'v fram each :are:aallsC) :indnde the "ex;p(').Tt" ,plun,pingcompotFlent T~1:d ,in PUM,P'ilNGJN. 

Since jplllr.npq is~peoifiied, ATOOMUCH.tf'OR has bee:m modifw tor~m0Ve the T"@I!1!tine 

timt redaced ;pumpi1i\gia tiRe Owre11lS VaUey. All 'Otner roo4ines ate unmodified. 

Since pumpiag is spedfied, ANOTENUF.FOR :has been ,rm:xiified tu remOVe the routine 

tbatiincreased ptmllJIDg for e1(port. 
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LAAMP Sou"ce Code LiMing 
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PROGRAM LAAMP 

UIPL:ECrr'l' UMio (A·H,L-Z'). 

IflCLUDJI I I.MMP • eM' 

Ji!feI.UDB 'r.MMP. IItt' 

~ 'LAAMlt.lilST' 

Thursday, Janu&ry 16, 199.2 1132 pm 

PROGRAM TO· SIMU:t.A'l'K. THE Ol'BRATI01f\ 0... THg LOS ANGBL. AQUBDUCT 

MODI!'IED JIHIt BItIIJUICSD· FROM Ai LADWP SIMIJLM'tON MODal; 

WILLIAM·R. rnrrexIllON, .. LUIIDODF Ii SCALMANtNI CONSUL:l!11lG· DGIHBBItS 

RUSS8L T ,. 1IROtfR., JOlf8S .. STORfIS. ASsoorATSS 

PAUL. lli. WIS.RBROPl' •. JOJIfBII " STOIl!lS ASSOOlAftS 

JULY 1:5, 19·91;· 

MODIFIED AUGUST It, 19·91 

MODlnBD AUGU8't' la,. 1,.'£ 
MODll'!tu SIIM'EM!IiBR'· 1'7,. 19.1 
MODBtu __ 3.0", 1.'991 

MOOll'!:nIJ)' ~" 1"." 19·9'1 

MOl)tf!IBD ~ 20~ 1,."1, 

Rrnt, (,.',,111) 

la. PORMAT C" RUO'ltIG. RtLO AIm' PlUPMtltlG I1A'!'AJ J 

CJW:i,,~, (X-) , 

CJIJlili. R1IMIPRlt, (<t1fRSlJ),IYtuitfO', n.VCltC, IWCltC, tPc;,yC; llUICYe ,"FMIIlto, 

... NIDtf,. PillE/ill .HliMtJ!tO:,HtltOW. MLlnD ~ AVOMRO" 1fM" .. t;RY",'I])()V'P~ tbJOlF ) 

CALL Jm:IeALC' (IYIfIII«r>,I~~ ILVC:YC, 11k!YC; Il>eltC, IltSCY'C, FtrMBRo, 

+ !?IDW,l"FIDD,MLMftO',MLImt,ML'IbD,AVOMRo,Wft;mw,ttlOvP) 

cALL BATtIY· (1, MLti(LYRS'l', 1 ) " MLVOL( :IYRS'l', .1) ~ MI.1oRtA( IYRST, 1 ) .) 

Rib-O. 20'6'9"35+ (0. OJi)9'05'7'7.''+MLZVU'( 13» 

YIlIT •• 86'5'1 .95:+( 2:38. 8g·'.Mt;trVA)t.( 13) ) 

RITE' ( •• 11) tYRST+U'OO, lY~1901 

11 FOAMAT (' SIMULA'l'tON· FROM APRIL', IS, 1 X·, 'TO MARCR", IS/ ) 

c, ••• ANm1AIi LOOP 

DO 100 bIYRST, IYRENl) 
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102 FORMAT (IR+,' SIMULATING RUNOFF YEAR ',12,'-',12) 

C 

c ••••••• LAKE RBLBASE TARGET 

C 

CALL MLTAR (I) 

C C... MOIITRLY LOOP 

C 

DO 101 J-l,12 

C 

c ••••••• CALcULATE RBSBRVOIR BVAPORATION AND RAINFALL 

C 

c ••• GRANT 

C 

CALL BATHY (2,GSTOR(I,J),GBLBV,GSURF) 

GRAIN-(CPCP(I,J)/12)*GSURF 

GBVAP(I,J)-(GRABV(J)*CGSURF/I000»-GRAIN 

C... LONG VALLBY 

C 

C 

CALL BATHY (3,LVSTOR(I,J),LVELBV,LVSURF) 

LVRAIN- (LVPCP ( I , J) /12 ) .LVSURF. 

LVBV(I,J)_(LONGBV(J)*(LVSURF/I000»-LVRAIN 

C ••••••••••••••• CALCULATE AVAILABLB FROM BACR ARBA 

C 

C 

C ••••••••• MONO BASIN 

C 

C •••••••••••••• SET AVAILABLB TO RUNOFF/ACTUAL AND CONDUIT 

C 

C 

C 

C 

MAX FLOWS AND INITIALIZE FISH OEFICITS 

LVAVAIL-LVACT(I,J)-OOITCH(J) 

IF (LVAVAIL.GT.14000) LVSPILL(I,J)--7000+(0.S.LVAVAIL) 

IF (LVAVAIL.GT.22000) LVSPILL(I,J)=LVAVAIL-18000 

LVAVAIL-LVAVAIL-LVSPILL(I,J) 

IF (LRT(I).RB.-l) LRT(I)-LRT(I)-LVSPILL(I,J) 

LEEMAX(I,J)_LBBMAX(I,J)-LVSPILL(I,J) 

IF (LEEMAX(I,J).LT.O) LBBMAX(I,J)-O 

WAVA~L-"CRO(I,J) 

PAVAIL.PCRO(I,J) 

RSAVAIL-RSACT(I,J)+MBGAIN(l,J) 

LVCMAX-300·1.9835·0AYS(J) 

WMAX-32S·1.983S·0AYS(J) 

CAGMAX_3S0·1.'83S·0AYS(J) 

LVFD.O 

WPO=O 

PFO=O 

MGIFO-O 

c· •••• ••• •••••• BSTABLISH FISH FLOWS AFTER CRBOITING SPILLS AND 

C CRBC~ING IF SPlLLS AND LAKB RBLBASBS OF PAST MONTHS 
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MAIN.FOR Thursday, January ·l~, 1992 BlU pili 

C 

C 

:: 

:': 

MEItt FLUSHING REQUIREMENTS 

c:ALL MtlFLUSH( I,J ,WLVFF , WWFF.,Wl'FF,WRSFF ,I'LVCYC, IWC'YC, IPCYC, 

+ '1RSCYC,IYRS'l') 

l;F :(LR"r'(I,)_'GT .. -l.) ,THEN 

~L :MLR ,(,I., J"~,,1fFl)~·PF.J) .. 1!IG;t,1':J),,,~IL,;1!tSA11AliL,) 

amu 

,CALl. CONDUl:!l' '.('I",a,:wAVAI1.;"WJWIIitL,NW>.\llL"RSlWAil." 

+ ~,\1fMMt.':CM_X;) 

:dAtiL cOWSNS i(jI.,3) 

:: '''1lWX· ~S \WATER ~IIAT ,CAN BE :BtlPORTED :'M'fl'ER:ALJ,USES,AR£ 

'C SJ(TI8FIED ,(NOT 'AMOURr!',op '.USE iIS :5PECIF1:ED 1INDCOMP'AREDTO 

"c RUNOF'P 'AIfID 'U~SP'EC!PIED MINIMUM :;PUMPING.THIS 'VALUE 

'C IS '1m:N 'COMPAJilm TO TARGETRAIWBE ;SUORT"CAPACITY' (:HOIlP.) .• 

'C 

C .IJ::, OVAV1iIL"HCAP INC 'STORAGE, 'S~:AND SULL 

C Il"OVAVAIL<H(l-AP'DEC ,STORAGE, PUMP .GROUNDWATER, 

C EXPORT FROM 'HONOBASIN,ANDREDUCB USES 

C 

'C 

COMPARE 

C 

AVAIL=PVOUT(I ,.lJi't.1tIfSQUT(I ,J) +8180UT(;I, J)+81"OOT( 1,.J)+T80OT( 1, J) 

+ -TRARfl,J) -LORDIV(,,1 ,J)-BISORD( I ,J) -B'PORDIV( I, J) 

OP'VOUT (.I , J) -P·VOU'! (I, J) 



HAIN.FOR Thursday, January 16, 1992 3:32 pm 

C 

+ 

+ 

BBTL.PVTRAN(1,J)+(PVTRAN(2,J)·LBBPRO(I,J» 

+(PVTRAN(3,J)·PVOUT(I,J» 

+(PVTRAN(4,J)·UBPP(I,J» 

TINOUT=PVOUT(I,J)+LAWSOUT(I,J)+BISOUT(I,J)+BPOUT(I,J) 

+ -BBTL-TINEV(J) 

OLBTLzTRTRAN(1,J)+(TRTRAN(2,J)·TRRO(I,J» 

+ +(TRTRAN(3,J)·TINOUT) 

+ +(TRTRAN(4,J)·UTHP(I,J» 

AVEX(I,J)=HAX(O,AVAIL-BBTL-OLBTL) 

IF (AVEX(I,J).GE.RCAP(IRCYT(I),J» TREN 

IDTMNE(I,J)=l 

CALL TOOMUCR (I, J) 

ELSE 

IDTMNE(I,J)=2 

CALL NOTENUF (I,J) 

END IF 

C ••••• CALCULATE GRANT AND LONG VALLEY STORAGES 

C 

CALL GLVSTOR (I,J) 

C 

C ••••• CALCULATE TINEHARA INFLOW 

C 

C 

+ 
+ 

PVTTL( I ,J).=PVTRAN( 1 ,J)+(PVTRAN(2 ,J)"LBBPRO( I,J» 

+(PVTRAN(3,J)"PVOUT(I,J» 

+(PVTRAN(4,J)·(UBPP(I,J)+EBPP(I,J») 

TININF(I,J)=PVOUT(I,J)+LAWSOUT(I,J)+BISOUT(I,J)+BPOUT(I,J) 

+ -PVTTL(I,J) 

C ••••••••• CALCULATE FLOW TO CITY 

C 

FLOWLA(I,J)=RAEX(I,J)-RLALOS(1,J)+(RLALOS(2,J)"RAEX(I,J» 

C 

C ......... CALCULATE MONO ~E LEVEL, AREA AND STORAGE CRANGE 

C 

C 

TREL(I,J)=ALR(I,J)+TFR(I,J)+TSPILL(I,J) 

XSC=TREL(I,J)+«CPCP(I,J)/12)"KLAREA(I,J» 

-(KLEVAP(J)·KLAREA(I,J» 

USC.YINT+(RI·MBRO(I,J» 

TSC=XSC+USC 

KLVOL(I,J+1).KLVOL(I,J)+TSC 

KLSC(I,J)=KLVOL(I,J+1)-KLVOL(I,J) 

CALL BATRY (4,KLVOL(I,J+1),KLL(I,J+l),KLAREA(I,J+l» 

IF (J.EQ.12.AND.I.LT.B9) TREN 

KLL(I+1,1)=KLL(I,13) 

KLVOL(I+l,1)=KLVOL(I,13) 

HLAREA(I+1, l)=KLAREA(I, 13) 

END IF 

c· ........ CRECX PUMPING AGAINST "GREEN BOOX" LIMITS 

C 

IF (IDOVP.EQ.3) CALL GRNPUMP (I,J) 

C 

C ........ END MONTHLY LOOP 
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RBADBR. FOR Thur.day, January 16, 1992 3r32 ~ 

c 

SUBROUTINB RBADBR (X) 

3:MPI.ICITRBAI. ('A-R,L-Z) 

,XNCLUDE'l.AAMP. OMS' 

XeO 

c* •• -GRUT lAKE AND LONG VALLEY 

C 

e 

.c:-

WR1U, * , 91,) 

91 FORMT ,(' RllADDtG BA'rIIY .1>AT' ) 

GPBJI(2 ,FILB.'MTRY .:DA'l") 

_MAD (2,., «GLBATRY.(Y.JI.t.S,V3),J .. l,,3), 

:J) ULVBATRYfl,.l').t-l.971 ,"-1, 3} 

DO 108 1-1,170 

JtBM)t2,lIH) 'fMll~·ft,J) ,.1 .. 1, 3, 
101 l'oaMU (3F9 .OJ; 

1~'O COII'l':tIftlB 

Cl.OH (J'); 

C** •• '.* 1IBJ!:D .. ~ FII.B 

c 

Q'l1:\I; 1'.,,9'2, 

U lI'GIlMAlI!' C, " JrBAIMlIIG IlIIPftYD • OM' ' ) 

Ql?BIIf ~:t ,PTLB .. ' I·IWIIYI1. DA:T' • 

DO, 2'0'0, 1. .. 40',89\ 

DG 20ll .1>01,1<3 

_ (,3'.202) LVAC'rlII!J)l,:"eao~;I.J)",~t",Jr, 

1 Ii'HmCll'O"RSa~1 "J): ,CPCP«I "J!)'"H'1!MMBlI .,.1;)'" 

2' OJlABPt 1"J),LWQ{ I, J'J,.,lICtntY(I"J}"RCSPit(l,J'»), 

:t R.CJ)RV1,'1. J)', I.1IPCP'( I, J l ,.JtVRO('I,J ) , BeSPR,(, I" "):,,:!:ftOll ,.1'1 , 

4' FH.'U{I "Jl',MSM:'l'('I".Th XIBO.(;D"J)'rDRiOl,l\"J')', 

5: 'l'TIWCP"TRROl'I",J}, RAitPCV 

MBltQll, . .J),-LVllCT(I-"J),:+W¢RO(,1 ,.f)I+4'CltO,(I , J )"'R~lf', J )+'MBGAcIli',( 1, J)­

LBBPRO(;I "J )\&L1IRO('l'"J)c+'SISACT(iIl,"') +BPRO(I"J7, 

0Wl0('.1, J, -IiBBPRO'«l1~,J')l+'llIIIm ( r ,.:II +RVRO( r ,.1)-

MBOVRO(.L"J) .. M9ll0(I?"J')'+O'VROl'I",.J):+:t.VRO(,1'-,J) 

20~' MlUfAT (10X,'slr,IJ,.,0,l'lJ.2i,;5". 0)",'02', 7Fe. 0,I'-ft.2,FlI-.,o'"f'a:~2) 

201 CON'HNUB 

200 COftINUE­

CLOR (3') 
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tBAl)SUB. FOR Thursday, January 16, 19.~2 3: 32. pm 

SUBROUTINE REAOPRN (IYRST, IYR1!lNO, ILVCye, IWCYC, IPCYC, IRSCYC, 

+ F1"MBRO, 1"1" lOW , FFIOO ,.MLMBRO, MLIOW, MLIDD, AVOMRO, WET, 

+ DRY, roovp, IORY1") 

IMPLrC·IT REAL (A-H ,.L-Z) 

CIL\RACTER·60 TEXT ( 13 ) 

INCLUDE 'LAAMP.CMB' 

: ........... READ "SPREADSHEET" 1"'ILB 

WRIB' ~.,~4) 

~4 FORMAT ( • READING LAAMP.PRN') 

OPEIII {5, FILE= 'LAAMP .PItN ' ) 

READ (5.,407) Il,12 

IYRST=Il-l'~OO 

lYlU!lNJ)=I2-1900 

R:E#iiO (5,401) MLL.( IYItST, 1) , GSTOR( IYRST, l) , LVSTOR'(IYRST ,1.) 

RRO '(5,401) DIlY.,WET.,AVOMRO 

'REM> (5,401) IO'RY1""IOOVP 

002~' Ial,.12 

·MAl) (5, 41)0) :nEXT ( I) 

2~~9 'CONTINUE 

:.·.....Mf)NOI3ASIN1"ISft .FLOWS 

c 

.001001,,1,6 

BLVFF(I,11) .. 0 

8IVP1" (1,13).0 

8PFF(I,'1:;):)=0 

8RSFl"(,I,'13)=0 

tLVFF(.I,.,13)=O 

twt1"{l.,:n)=o 

1"P1"1"(,I,13)=.O 

1"RS1"F(I,13)=0 

300 CONTINUE 

ItEAD (5,401) FFIDW,F1"I0D,FFMBRO 

REAl) (5,402) I LVCYC , IWCYC , IPCYC , I RSCYC , IDFSft 

00 301 1=1,3 

ItEAD (5,403) (LVCFS(J),J=1,12) 

READ (5,403) (WCFS(J),J=l,12) 

READ (5,403) (PCFS(J),J=1,12) 

REAl) (5,403) (.RSCFS(J),J=1,12) 

DO 102 J=l, 12 

BLVF1"(I,J)=1.983S"LVCFS(J)·OAYS(J) 

BWPF(I ,J)=l. 9B1S*WCFS (J) "DAYS ( J) 

BPFF(I,J):1.9835"PCFS(J)·DAYS(J) 

BRSFF(I,J)=1.9835*RSC1"S(J)"OAYS(J) 

P1l9~ 1 
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C 

C 

J02 CONTI NUB 

JOI CONTINUE 

DO JOJ 1_4,6 

READ (5,403) (FLVPF(I,J),J=I,12) 

READ (5,40J) (FWFF(I,J),J=I,12) 

READ (5,40J) (FPFF(I,J),J-l,12) 

READ (5,40J) (FRSFF(I,J),J=I,12) 

303 CONTI NUB 

DO 304 1 .. 1,6 

DO J05 J.l,12 

BLVFF(I,13)=BLVFF(I,13)+BLVFF(I,J) 

BWFF(I,13)cBWFF(I,13)+BWFF(I,J) 

BPFF(I,13)=BPFF(I,13)+BPFF(I,J) 

BRSFF(I,13)=BRSFF(I,13)+BRSFF(I,J) 

FLVFF(I,IJ)=FLVFF(I,lJ)+FLVFF(I,J) 

FWFF(I,13)=FWFF(I,IJ)+FWFF(I,J) 

FPFP(I,IJ)-FPFF(I,1J)+FPFF(I,J) 

FRSFP(I,13)-FRSFF(I,13)+FRSFF(I,J) 

J05 CONTINUB 

J04 CONTINUE 

IF (IDFS~.BO.O) THBN 

DO 502 J=I,1J 

DO 503 1.1,6 

BLVFF(I,J)=O 

BWFF(I,J)-O 

BPPF(I,J)=O 

BRSFF(I,J).O 

FLVFF(I,J).O 

FWFF(I,J).O 

FPFF(I,J).O 

FRSFF(I,J)=O 

503 CONTINUE 

502 CONTI NUB 

END IF 

C •• • •• MONO LAKB RELBASB RULBS 

C 

READ (5,601) MLIDW,MLIDD,MLMBRO,KLEVAP(lJ) 

READ (5,404) LLS(I),(LLRP(1,J),J=1,3) 

READ (5,404) LLS(2),(LLRP(2,J),J=1,3) 

READ (5,404) LLS(3),(LLRP(3,J),J .. l,3) 

HLBVAP(1).(KLEVAP(13)/12).0.0430 

KLEVAP(2)_(MLEVAP(lJ)/12).0.0875 

MLEVAP(3)=(MLEVAP(13,/12).0.1186 

MLEVAP(4)=(MLEVAP(13)/12).0.1324 

MLEVAP(5)=(MLEVAP(13)/12).0.1641 

MLEVAP(6)=(MLEVAP(13)/12)*0.1315 

MLEVAP(7 )=(MLEVAP( 13) 112).0.1136 

MLEVAP(8)=(MLEVAP(13)/12)*0.0795 

MLEVAP(9)=(MLEVAP(13)/12)*0.0438 

MLEVAP(10)=(MLEVAP(13)/12).0.0375 

KLEVAP(11)=(MLEVAP(13)/12)·O.0267 

MLEVAP(12)=(KLEVAP(13)/12)*O.0219 
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: •• * •• TARGET STORAGES AND TARGET EXPORT 

MAD (5,40J) (GSTMAX( 1,J) ,J",l, 12) 

MAD (5,40J) (GSTHIN(1,J),J-1,12) 

MAD (5,40J) (GSTMAX(2,J),Ja 1,12) 

READ (5,40J) (GSTMIN(2,J),J=I,12) 

READ ~(5 ,~40J) (GSTMAXp,J) ,J=~1, 12) 

MAD (5,40J) (GSTMIN(J,J),J=1,12) 

READ (5,403) (LVSMAX(1,J),J=1,12) 

HAD (5,041)J) (LVSMIN( 1 ,J) ,J=l, 12) 

READ (5,-403) (LVSMAX(2,J),J=1,12) 

READ (5,40J) (LVSMIN(2 ,JI ,J=I, 12) 

'READ (5,403) (LVSMAX(3,J),J=1,12) 

MAD (5,403) (LVSMIN(3,J),J=1,12) 

c 

':::.* .. *. USES 

:: 
MAD (5,405) (BIGGW (2,J),J=~1,13) 

HAD (5,.1)5) (BlGGW (1,J),J=1,13) 

~RBAD (5,4031 (.HPPMP(~1,J) ,J=.1, 12) 

READ (,5,40J) (BPPMP( 2 ,J)~,J=1, 12) 

HAD f5,403) (lIPPMP (3, J), J .. l,~12) 

MAD (5,,40'5 ) (HlGIRR(J) ,J=l, 13) 

READ (5,.05) (.B~IGLOS{ 1 ,J) ,J=1,13) 

READ (5,403) (BIGLOS(:2,J) ,J=l, 12) 

READ (5,'40J) (BIGLOS(J,J) ,J=l, 12) 

HAD (5,403) (BIGLOS(,4,J) ,J-l, 12) 

READ {5,403) (BIGLOS(5,J),J=1,12) 

:~READ f5,4~03) (BIGLOS(6 ,J) ,J=l, 12) 

'READ (5,405) (BIGREC(J) ,J=I, 1J) 

'READ (5,405) (BIGSPD(.J) ,J=1, 13) 

'READ (,5,4.05) (BISCAP(J) ,J=1,1) 

DAD (5,405) (BISGW (2,") ,J=l, 13) 

HAD (5,405) (BISGW (1,"),J=1,13) 

tREAD (5,403) (BPMP{ 1,J) ,J-1,.12) 

MAD (5,.403) (BPMP(2 ,J), J=l, 12) 

READ (5,403) fBPMPf3,") , J=1, 12) 

READ (5,405) (BISIRR(J),J=1,1J) 

READ (.5,405) (BISLOS{l,J), J=l, 13) 

READ (5,40)) (BISLOS(2,J),J=1,12) 

READ (5,403) (BISLOS(3,"),J=1,12) 

READ (5,403) ('BISLOS( 4 ,J),J=1, 12) 

READ (5,403) (BISLOS(5,"),J=1,12) 

READ ,( 5, 405) (BISREC(J),J=1,13) 

READ (5,405) (BISSPR(J),J=1,13) 

READ (5,405) (SCAP(J),J=1,13) 

READ (5,405) (MCAP(J),J=1,13) 

READ (5,405) (LeAP(J),J.1,13) 

READ (5,405) ("CAP(J),J=1,13) 

DO 500 1=40,89 

DO 501 J=1,13 

GOUTHAX(I,J)=GCAP(J) 

MG1MAX(I,J)=MCAP(J) 
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LBBMAX(I,J)=LCAP(J) 

WPFMAX(I,J)-WCAP(J) 

501 CONTI NUB 

500 CONTI NUB 

READ (5,405) (UORMIN(J),J=1,13) 

READ (5,405) (UORMAX(J),J-l,13) 

READ (5,405) (GIBDIV(J),J=1,13) 

READ (5,405) (GIBFAR(J),J=1,13) 

READ (5,405) (GRABV (J),J=1,13) 

READ (5,405) (IIABV (J),J_l,13) 

READ (5,405) (HLALOS(1,J),J-l,13) 

READ (5,403) (HLALOS(2,J),J=1,12) 

READ (5,403) (HLALOS(3,J),J=1,12) 

READ (5,405) (HCAP(1,J),J=1,13) 

READ (5,405) (HCAP(2,J),J=1,13) 

READ (5,405) (HCAP(3,J),J-l,13) 

RBAD (5,405) (LAWGW (2,J),J-l,13) 

READ (5,405) (LAWGW (1,J),J=1,13) 

READ (5,403) (LPMP(1,J),J=1,12) 

READ (5,403) (LPMP(2,J),J=1,12) 

READ (5,403) (LPMP(3,J),J-l,12) 

READ (5,405) (LAWIRR(J),J=1,13) 

READ (5,405) (LAWLOS(1,J),J=1,13) 

READ (5,403) (LAWLOS(2,J),J=1,12) 

READ (5,403) (LAWLOS(3,J),J=1,12) 

READ (5,403) (LAWLOS(4,J),J-l,12) 

READ (5,403) (LAWLOS(5,J),J=1,12) 

READ (5,403) (LAWLOS(6,J),J-l,12) 

READ (5,405) (LAWREC(J),J=1,13) 

READ (5,405) (LAWSPD(J),J=1,13) 

READ (5,405) (LONGBV(J),J=1,13) 

READ (5,405) (LVCAP (J),J=1,13) 

READ (5,405) (LVGAIN(1,J),J=1,13) 

READ (5,403) (LVGAIN(2,J),J=1,12) 

READ (5,403) (LVGAIN(3,J),J=1,12) 

READ (5,403) (LVGAIN(4,J),J-l,12) 

READ (5,405) (LVIRR (J),J=1,13) 

READ (5,405) (MBGAIN(1,J),J=1,13) 

READ (5,403) (MBGAIN(2,J),J-l,12) 

READ (5,403) (MBGAIN(3,J),J=1,12) 

READ (5,403) (MBGAIN(4,J),J-l,12) 

READ (5,405) (ODITCR(J),J=1,13) 

READ (5,405) (PARDIV(J),J=1,13) 

READ (5,405) (PARIRR(J),J-l,13) 

READ (5,405) (PVMIN(J),J=1,13) 

READ (5,405) (PVMAX(J),J=1,13) 

READ (5,405) (PVTRAN(1,J),J=1,13) 

READ (5,403) (PVTRAN(2,J),J=1,12) 

READ (5,403) (PVTRAN(3,J),J=1,12) 

READ (5,403) (PVTRAN(4,J),J=1,12) 

READ (5,403) (PVTRAN(5,J),J.l,12) 

READ (5,405) (RCXFSH(J),J.l,13) 

READ (5,405) (RVIRR (J),J=l,13) 

READ (5,405) (RVLOS (1,J),J-l,13) 
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READ (:5.,.403) (iRVLOS (:2,.J.).,.J .. l,12) 

READ (5",.403') (,RVLOS ({3;' . .1')',.J=1 ,.1'2) 

DAD (.5,4;0.3,), (.RVLOS «(4'"J, , . .1;'1, 12) 

READ r5.~40'5) (RVTRAN{'l'"J);,.J=l,13) 

RBAD ( 5,.40J) (RV111RANf2-,,~:,·J"l, l:2'l' 

MAD (-5,403.), (-R~(,3 ,J.),J~1"l2) 

MAD (5,405) (SMlOJ (,J.):"J"'l, 1,3), 

MAD (,Si,405) (SAND~ (J) ,.3 .. 1,13) 

DAD (;5,,405) (THGlf (,2· ,:3J, J= 1,.131 

ItBAD ('5,405)· (THGW f 1-, J)".1-1 ,13:) 

READ' (5,4<03 ) (TRPMP'(1 , J h J-l ,,12,) 

READ (5,40.3) (THPMP ( 2,.J)., J=I.,.12') 

IUIAD' (5,.403) (THPMP(3, J) ,.J-1 , ,12 ) 

READ (5,405) (THWIRR (31·), J.=I" .. 1·3.) 

READ (5.,4'05) ('l'HB'IRR (:3) , J",I,13" 

READ (S,405) (>THLOS ('l·,.J),J .. ,I:, .1.3) 

READ (5,403) (THLOS (2',J.).,J=I, 12) 

READ (5,,403) (THLOS' (3:~J) ,J=l'" 12) 

READ (5,403c} (THLOS (4', J).,.:I .. 1',l2:) 

READ f5,.40'3) (THLOS (5,J,),.J .. 1. ,,11) 

READ ('5,4'03" (THLOS (',61,.:1)" .:1'=1,12) 

READ (,5:,405') (THWREC (.:1).:3=1,,13) . 

REM)' (,5',40'5') (THEREC.(J) ,J=l'.1J) 

READ (S,,405) (THSPD (J),J=1,.131 

DAD (S.}40S:) (THSPIL(J),J=1,13, 

REM) (S,405) (THSPR (J),.J=·I., 13) 

READ (5,405:)' (THTRAN(l,J) , . .:1=1,13) 

DAD (5,,4'03) (TRTRAN(2,J) ,J=l, 12) 

READ' (',>,403) (THTRAN(3,J), J=I".12) 

READ (5,4:03) (THTRAN( 4,,1) ,J=I,1:2) 

READ (5,403) (TRTRAN( 5,J) ,J=I,-12) 

READ (5,405) (TINEV (J) , J=l,.13) 

READ (.5~4·06) (URDRY.(J),J=l,,5) 

READ ( 5,40:3)' (LUSEP( 3,J), .1-1,12) 

READ (5,403) (.LUSEP( 2 ,J),.1=I, 12) 

READ ( 5,403) (LUSEP( 1,J) ,J=l,12.) 

READ (S,403) (BUSEP(3 ,J), J .. l, 12) 

READ (5,403 ) (BlJS'RP(2,.:I) ,J=l, 12) 

READ· (5,403) (BUSEP( 1 ,J) ,J:"l, 12) 

READ (5,4,03) (BPUSEP( 3,J) ,J=l, 12) 

READ (5,403) (BPUSEP( 2 ,JltJ=l, 12) 

RE'AD (5,403) (BPUSEP(.1 ,.1) ,.l=I, 12) 

READ (5,405) (WALIRR(.l),.l=1,13) 

...... INITIAL AND MINIMUM GW ELEV 

DO 310 1=1,10 

READ (5,408) WSEL(IYRST,I),MINWSE(I) 

310 CONTINUE 

•••••• DONE READING USES 

CLOSE (5) 

WRITE (.,999) MINWSE(10) 

Thurada)(, January l6, 1992 3~ 32 pm Page 5 



RBADSUB."OR Thuraday, January 16, 1"2 3.32 pm Page 6 

c ", "ORMA~ ("10.2) 

C 

" C". "ORMAT STATBMBlfTS 

C 

COO "ORMAT (A60) 

COl FORMAT (,,8.0,2F'.0, 

601 "ORMAT ("8.0,3 .. '.0) 

402 "ORMAT (I1,CU) 

C03 "ORMAT ("8.0,l1F'.0, 

COC "ORMAT ("8.0,3"'.0) 

C05 "ORMAT ("8.0,12,,'.0, 

C06 "ORMAT ("8.0,4F'.0, 

C07 "ORMAT (I1,U) 

C08 FORMAT (F8.0,""0, 

C 

RETURN 

END 



Thursday" January' 16, 1992 3:3~ pm 

SUSROUTllfB R'lOCALC (:t'l.RST ,IY>RENtI"ILVC'lC, I1fC'lC, I'PCYe ,IRSC'lC, 

+ FFMBItO,PFIDW •. .FFIDD "MLMBRO"MLIDW,.J4LIt>D, AVOMRO, WET,. 
+ DR¥',XtJOVP) 

IMPt.ICIl1" RElW fA-a,L-Z") 

INCLUDE' '~~CMB' 

T~NSTOlt"('IYRST,.I'''''l{l.OOO 

IlliIS'rt)RlI:ms1'~l' =10000 

I,NOJIX FISI!' FLOW' BY 'lEAR AND CREER C'lCLi!t - - SU·BJEC1' 

TO CRANCSC LA"nlR BASEl) ON COMPARISON OF 'l'O'l'lU. RBLENSES 

Wl'l'Jflifc'YCl:E 

:". INI~JtLL'l SET ALL CREEKS IN ALL YEARS' TO BASE FISH FLOWS 

c 

C 

C 

00' 400 1",4'0,819 

DO 4'61' J""1 " 4 

IF (MBRO(.I,,13)".GT. (Pl"IDW"FPMtmO,:, IFFYT(I,J'''l 

If' (mnto(I".U}.LE'.(PFIl>1tio"FMtmO I. ANl). 

+ HI!JI{Op:1,.r3F.G~.(Pl"IDD.'F1IIM1iRO).) IFFYT ( I, J,,.2 

Iii (MBItO,(I.'"l3"'r.x:r. ('F:FTDD*FPMBRO)) IFFYTCI,J,=3' 

4,or: CONTINUE 

400 CON'l'INUlf 

00· 402: I:"CI"RST)j.'ILVC'lC~lh.lYiUlMO,.ILVC'lC 

IF {HBRO(I,.1 3').01',.,( F,F'IDW*f'FMBRlOI ,I; Il"FY'l'll',l,=.., 

IP (MBROfI,H).L'E'.Cl"FXDW"'Pl"MIfRO, 'ANl); 

+ MBRO('I,13,.GE.(i"PIDD"FFMBRlO) I' IFF'lT(I,1,65 

11" (MBItO(I,.1'3,.LT.·(FFIDD*FFMBRO" IFFYTlI,l,=6 

40'2 CON'l'lNUE 

DO 403 X=(IYRST+IWCYC-l) ,.IYREMO, IWC'lC 

IF (MBROI I ,,13).01'. (l"Flt>".l"FMBRO" ," IFFYT( 1,2, =4 

IF (MBRO(I, 13 ).L1~. (FFIDW"'f'FMBRO) .AMI). 

+ MBRO(I,13, 'GE' (FFIDl'''"F'FMBRO)) IP'FYT(I,2 ,=5 

IF (HBltO(I,13),.LT.(FFIDD*FFMBRO'1 IFFYT(I,2,=6 

40'3 CONTlNUlt 

DO 404 Ie(IYRST+IPCYC-l"IYiUlND,IPCYC 

IF' (MBRO(I,1J).GT.(FFIDW*FFlO!RO») IFFYT(I,3)=4 

11" (MBRO( I, 13) .LE. (FFIDW*FFMBRO) .AND. 

+ MBRO(I,13,.GE.(FFIDD*FFMBROI' IFFYT(I,J,=5 

IF (MBRO( 1,13,. LT. (FFtDD*FFMBRO)) IFFYT( I, J ,=6 

4·04 CONTINUE 

DO 405 I=(I'lRST+IRSCYC-ll,I'lREND,IRSCYC 

IF (MBRO(I,1J,.GT.(FFIOW*FFKBROII IFFYT{I,4,=4 

IF {KBRO{I,lJ).LE.{FFIDW*FFMBRO).AND. 

+ KBRO( 1,13, .GB. (FFIDO*FFMBRO), IFFYT( 1,4,=5 

IF (KBRO(I,13,.LT.(FFIDO*FFKBRO" IFF'lT(I,4):6 

, 

CC"--,s~,t::n;; 



HYDCALC.FOR Thur.day, January 16, 1"2 3132 pm 

405 COIft'IRUB 

C 

C******* SET MONO LAKE YEAR TYPE WITH MLBRO 

C 

C 

DO 406 1_40,8' 

IF (MBRO(I,13).GT.(MLIOW·MLMBRO)) IMLYT(I)-1 

IF (MBRO(I, 13) .LE. (MLIOW.MLMBRO) .AND. 

+ -MBRO(I,13).GE.(MLIDD.MLMBRO)) IMLYT(I)-2 

IF (MBRO(I,13).LT.(MLIDD·MLMBRO)) IMLYT(I)_3 

406 COllTlllUE 

C* •••••• SET GRANT STORAGE, LONG VALLEY STORAGE, RAIWBE 

C OUTFLOW AND USE REDUCTION FACTOR INDICES WITH 

C 

C 

C 

C 

C 

C 

C 

TOTAL OV 1MB RUNOFF 

IRFC-O 

DO 410 1=40,89 

IF (MBOVRO(I,13).GT.(WBT.AVOMRO)) THEIl 

IGSYT(I)-1 

ILVYT(I)-1 

IRCYT(I) .. 1 

IRFC-O 

BIID IF 

IF (MBOVRO(I,13).LE.(WBT.AVOMRO).AIID. 

+ MBOVRO(I,13).GB.(DRY.AVOMRO)) THEIl 

IGSYT(I)oo2 

ILVYT(I)=2 

IHCYT(I).2 

IRFC .. O 

Elm IF 

IF (MBOVRO(I,13).LT.(DRY*AVOMRO)) THEN 

IGSYT(I)-3 

ILVYT(I)-3 

IHCYT(I)-3 

IRFC-IRFC+1 

IF (IRFC.GT.S) IRFCaS 

BIID IF 

IF (IRFC.GT.O) TRBII 

REDFAC(I).1.0-USEDRY(IRFC) 

IF (IRFC.EO.l) PCAP(I)-O.'OOO 

IF (IRFC.BO.2) PCAP(I)-0.8100 

IF (IRFC.BO.3) PCAP(I) .. 0.72'0 

IF (IRFC.BO.4) PCAP(I).0.6561 

IF (IRFC.GE.5) PCAP(I).0.5'05 

ELSB 

REDFAC(I).O 

PCAP(I)-l.OO 

BIID IF 

410 COllTlRUB 

Page 2 



IYDCALC. FOR Thursday, JanuaICY 16, 1992 3:32 pi!! 

~." •• "" AHNttAI> PUMPING, LIH1iT (LA'S REGRESSIOlilSl 

:: 

:: 

C 

C 

IF (e moW. EO~ 1 I THEN 

DO 420 I~40 "If!), 

'l'OVPUMP-<l/( t2.6,4'Ul1f:-U"OftO(I, 131 )-2.9124-6) I 

B8PUMP.62~!l. 9+(; Oc. UlIl44'*TQVPtJMP) 

TMLAW=(O • 52 4'566"BJM?UMP) -10;78,6.6 7 

IF f OVROt I " 13).lJ!. 651'550')'lRE1f 

THBIS=3750D-{1l.0'570l<+OVRO{I,U) I 

BLSE 

'l'M'BIS .. O 

DD IF 

1'MBP=-741l<,.OS+{-.1.0UU+TMLAWt 

+{ O.!I'42!1"'DBPImP I 

+('0.,1l12!l,4Z·2200OcO, 

+~o .004'68 *'OVRO( I , 13 I) 

TMTH={O. 57128*TOW>IJHP 1-'8034.57 

TMLAW2=MAX,{LAWGW(2, 13) ",TMUtW) 

'MAXLAWfI" 13',"1II1lNlLAWGW,( I, \13," T1ILAW2) 

TMBI'S2 .. MAX,(B:rsmrl2",13;),l.EHBISI 

MAlr&'IS~I, 13,,~{~:(1., 13)ill:MBIS2) 

"rMB'P'2 .. MA1t(9~2" 13l)"TMBP) 

;MJ<)CBPl(,~" 13J.;tfI;N!{:BIIlGGWt(1,13) " 'IMBP,2 ) 

TmlH2.lUX;(TIIGW'(,2" '13!) ,;:rRr1l:) 

'MMtTHi('I",13:)'''MTN,{'EHGW:(il" '13:) ,.alMBP2) 

'DO ;42!lJ=:l.,l'2 

':liF '{OftO('I,,13:},.:ur.4'9'3:150) IDP=\l 

;11" (Q,VltO('I,13,)~GE.'49'3:1"50.!AND.O:l1RO( 1,'-13,) .LB.6'5,1550c) ;lDP.2 

IF (OVltO(\1i,J.J:),. GT .'657550;)IDP= 3 

TMLAW.;;MA1I{flAXLAw{,I ,'1!3) "LPMP(IOP" J) 111l0,LAWGWt2, J,),) 

MAXLAW (,It JI"'M1N(TMLAWrcLAWGW( 1. t .l,) 

THBIS=MAX"MXSISJI ,'13 )~8PHP(IDP ,J) 1100 ,iUSGW(2 ,.l),) 

MAXBIS (.I,'J) .. MIN (:TMB,IS rB1SGW(1 "J t,) 

THBP,.MAX(MAX8P(,I "LJ)+'SPPMP,( lOP "J) / 100, BIGGW( 2 ,J» 

MAltBP (I ,J )"'MI~ (THBP ,8 IGGW ( 1 ,;J) ) 

TMTHoiMAX(.MAXTII( I , 13)·:1'1fPffP (lOP, J) /100 ,TRGW( 2,J) 

MAXTH(I,JI;'MIK(THTH,THGW(l,J» 

421 CONTINUE 

420 CONTINUE 

END IF 

Pa9~ 3 



BYDCALC. FOR Thursday, January 15, 1992 3t32 pm 

c •••••• USER DEFINED MAXIMUM AND MINIMUM PUMPING 

C 

C 

C 

C 

C 

IF (IDOVP.BQ.3) TBBN 

00 500 1-40,89 

00 501 J_l,13 

MAXLAW(I,J)zLAWGW(l,J)·PCAP(I) 

MAXBIS(I,J)-BISGW(l,J)·PCAP(I) 

MAXBP(I,J)-BIGGW(l,J)·PCAP(I) 

MAXTR(I,J)=TRGW(l,J)·PCAP(I) 

501 CONTINUE 

500 CONTIMUB 

BBD IF 

RETlJRB 

BBD 

Page 4 



Bl\THY.FOR Thursday, January 16, 1992 ]: 32 pm 

c 
c 
c 
C 

C 

C 

C 

c 

e 
c 
c 
c 
c 

c 

SUBROUTINE BATHY( IO,PARAH,Xl, X2) 

IMPLICITR!lAL .('A-Il,L-Z) 

D2MBNS'IONBATIl(l70,3.) 

·COMMON IBA'rHYH/GLBATHY.( 73, 3), LVBATHY(97, 3), MNBATHY( 170, 3) 

V.riable IA ia a flag whichcontrola 

bathym&try parameter 

IA .. 1 ref&ra 

IA .. 2 refera 

IA " 3 refers 

1'1" (ID.EO.l) THEN 

IHE .. 1.70 

I"'E1' .. 2 

END IF 

IF (lO.BO.·2.) TREll 

IHZ,,7,' 

1.0 ... 0 

END IF 

II' (Wi. EQ;.:f) TIIBIf 

lJllB".97 

IitBY_O 

END IF 

IF (,ID •. BOo. ".) TBE1f' 

1MB .. 170 

:t1tB.Y.,.O: 

END IF 

DO 10 IM .. 2:,.IJ4If 

is calculated 

to elevation 

to .rea 

to volume 

which lake 

Determine which reaervoi.r or lake ia util.izing thh 

a.ubroutine and initialize appropriate interpolation 

vuiab1ea 

IF (.IO.BO.l.OR.ID.BO.4) THEN 

BATH'( 1M, IA)=JIlNBATRY'{IM,IA) 

BATH{.IH-1,IA)=JIlNBATRY(IM-1,IA) 

BATR( 1M, IA-2)=MNBA'rHY( 1M, 111.-2) 

BA'rR(IM-1,IA-2)=JIlNBATHY(IM-1,IA-2) 

BATH(IM, IA-l ) =MNBATRY ( 1M, IA-l) 

BATH ( 1M-I, IA-l)=MNBATHY(IH-l., IA-l) 

ENOI.F 

IF (IO.EO.2) THEN 

BATH(IM, IA)=GLBATRY( 1M, 111.1 

BATH(IM-l,IA)=GLBATRY(IM-l,IA) 

BATB(IM,IA-2)=GLBATRY(IM,IA-2) 

BATH ( 1M ... 1 , IA-2) -GLBATRY( 1M-I, 111.-2) 

BATH ( 1M, 111.-1) =GLBATRY (1M, IA-l ) 

palje 1 



MTRY.POR Thursday, January 1', 1"2 3.32 pm 

c 

C 

C 

C 

C 

c 

BATB(IM-l, IA-l)-GLBATRY(IM-l, lA-I) 

BlmIF 

IF (ID.BO.3) TBBII 

BATB(IM,IA)-LVBATRY(IM,IA) 

BATR(IM-l,IA)_LVBATRY(IM-l,IA) 

BATR(IM,IA-2).LVBATRY(IM,IA-2) 

BATB(IM-l,IA-2)-LVBATRY(IM-l,IA-2) 

BATR(IM,IA-l)-LVBATBY(IM,IA-l) 

BATB(IM-l,IA-l)-LVBATRY(IM-l,IA-l) 

BlmIF 

IF(BATB(IM,IA-IKEY).LT.PARAM) TREN 

GO TO 10 

BLSB 

Interpolating scheme 

IF (ID.CT.l) TREN 

CVOL - (BATR(IM,IA) - PARAM)/(BATB.(IM,IA) -

+ BATR(IM-l,IA) 

BLBV - BATR(IM,IA-2) - CVOL*(BATR(IM,IA-2) -

+ BATR(IM-l,IA-2» 

AREA - BATB(IM,IA-l) - CVOL*(BATR(IM,IA-l) -

+ BATB(IM-l,IA-l» 

Xl-BLBV 

X2-AREA 

GO TO 15 

BLSB 

CBLBV- (BATR(IM,IA-2) - PARAM)/(BATB(IM,IA-2) -

+ BATB(IM-l,IA-2» 

VOL - BATR(IM,IA) - CELBV*(BATB(IM,IA) -

+ BATB(IM-l,IA» 

AREA _ BATR(IM,IA-l) - CBLBV*(BATR(IM,IA-l) -

+ BATR(IM-l,IA-l» 

Xl-VOL 

X2-ARBA 

GO TO 15 

BND IP 

BND IF 

10 CONTIlWB 

15 RETUIUI 

BND 



c 

SUBROUTINl! ML',I.'AR (I) 

IHPLIC.IT RBAL "A-R,x...,Z.) 

INCLUOS" I,.M.MP • CMJ$' 

c ..... MONO .loAJIBRBl>USETARGITS 

c 

c 

c 

IF (MLl>(I,l).GB.kLS(J» THBN 

l>Jrl'(I),,-l 

GOTO 100 

END IF 

IF (14L1>(1,1) .LT.kL$('3)J IOLL(lJ",'3 

1!F(MLLfI, 1 ).l,T.LI$(2UlOLL(l)=2 

.IF .,(MLL·(I,l).LT.LLS(l» lOLL(IJ,,1 

If'I<LIiRF (,lOLL(,r) ,IMLYT(I) ) .L'1'.O .Ol.J\tfO. 

I'LL1!.?'(IDLL(I) ,IMLYT(':t» .1>',1.'.-0. (1) '!r$N 

'LR'l'fI)--l 

G,OTO 100 

END;IF 

IF . (LLRF( II)LL(.I)"IMLY'l'(l» .GT • .1.00) TRl!lN 

li1'l'!!(I). "LLRF (101lL elJ ,1HllY:T.(I J) 

;.END 1F 

l'F (llIiRF flOLL( H, I-MLYT·(I» • GT .0 .Ufo. 
1 LIiRF (lOLL!I) , IflLYT(.:l.). LB,.1 ,~rmN 

Xl"'T II ) .. LLRF (IDL.t.U ).,.Itn.Y'l'(I )}*t!JtRO (OJ:,.13) 

·END:J;F 

I¥tLLRF(ItlLl!(Xc) ,lHi.YTI'Il) .10',1.'.0) !rilBN 

LRT (I)=MaRO (1,13 )+LLRF (ID1,1,( II,. IMLY:T(.I ) ) 

END.IF 

IF (IFFYT(;I.,I).GT.3) TR~N 

l:iRT(I ) =LRT ( I ,-8L'W'F(I'FFYT(I, 1) -3,1'3) .FLvpF(IFFYT(I, 1 ),13) 

BUlB 

LRT(I).LRT(;I ) ..... 8VIFFfIFFYTU.1) ,13) 

ENDlF 

IF (1!PF¥T(I ,,2) .i7r •• 3 );TfttilN 

LRT(I , .• LR'l'(I)-,8IIFF( IFFYT(I,2) -3,13) -FWPF(IFFYTtI, 2) ,1,3) 

Bt.SB 

LR'l'(I )=LR'l'( I) -8~FUJ'FYT(I,2), 13) 

END If' 

IF (IFFYT(I,.3).GT.3) TREN 

LRT( I ).I.RT( I) -BPFF(IFFYT( I ,3) -3,13) -FPFF( IFFYT( 1,3),13) 

Bt.SB 

LJrl'(I)=LRT(I)-BPFF(IFFYT(I,3),13) 

BND IF 

IF (IFFYT(I,4).GT.3) TR1'!N 

LRT(I).LRT(I)-BRSFF(IFFYT(I,4)-3,13)-FRSFF(IFFYT(I,4),13) 



• I 



ELSB: 

IIR!lr(;l )-mlT( 1 )'-BRSDt 11"PY'l' (:1 'o4<h,llJ) 

111m' W O 

P~2 



MBPLUSR. FOR Thursday, January 15, 1"2 JrJ2 pm 

C 

TI-A1fl'P( II ,Jil) 

T2-WSPILL(II,JJ) 

T4-'l'1+T2 

RIPLO-MAX(RIPLO,T4) 

JJ-JJ+l 

201 COJl'l'IIIUB 

IP (RIFLO.GT.FWPF(IFFYT(I,2),J)) TREN 

WNFF-BWFF(IFFYT(I,2)-J,J) 

IF (LRT(I).GT.-l) LRT(I).LRT(I)+FWPF(IFFYT(I,2),J) 

DO IF 

BND IF 

BND IF 

C*** PARltBR 

C 

C 

IF (IFFYT(I,J).LB.J) THEN 

WPPF.BPFF(IFFYT(I,J),J) 

BLSB 

WPFF-BPFF(IFFYT(I,J)-J,J)+FPFF(IFFYT(I,J),J) 

IF (I.GT.IYRST+IPCYC.AND.FPFF(IFFYT(I,J),J).GT.O) TREN 

JJ.J+l 

II-I-IPCYC 

RIFLO-O 

DO 202 X-l,(IPCYC*12)-1 

IP (JJ.BQ.IJ) THEN 

II.II+1 

J"'.l 

DO IP 

Tl-APFF ( II ,JJ) 

T2-PSPILL(II,JJ) 

T4-Tl+T2 

RIFLO-MAX(RIFLO,T4) 

JJ-JJ+l 

202 COJl'l'IIIUB 

IF (RIFLO.GT.FPFF(IFFYT(I;J),J)) TREN 

WPFF-BPFF(IFFYT(I,J)-J,J) 

IF (LRT(I).GT.-l) LRT(I)-LRT(I)+FPFF(IFFYT(I,l),J) 

DO IF 

BND IF 

BND IF 

C*** RUSS 

C 

IF (IFFYT(I,4).LB.J) THEN 

WRSFF-BRSFF(IFFYT(I,4),J) 

BLSB 

WRSFF=BRSFF(IFFYT(I,4)-J,J)+FRSFF(IFFYT(I,4),J) 

IF (I.GT.IYRST+IRSCYC.AND.FRSFF(IFFYT(I,.),J).GT.O) THEN 

JJ-J+l 

II=I-IRSCYC 

RIFLO .. O 

DO 203 X-l,(IRSCYC*12)-1 

IF (JJ.BQ.13) THEN 

II-II+1 

Pag8 2 



iMBFLUSH ;¥OR 

JJ=1 

BND liF 

Tl4MGIFF(,rI ,JJ') 

T2:RSLR(Il,JJ) 

Tl=GSPlIiL(II,JJ) 

,T4=GFFREL( II , JJ ) 

TS=GLREL( n ,JJ,) 

76 =T,l.f.T,2+T,3+T4+TS 

Int'lLO=HAXfRIFUvr6 ) 

J'a .. JJ.f.,l 

Thuraday, JanuaJ:Y 16, 1992 3 t 32 pm 

203 CONTI'NUB 

',Xl" lRlil"LO.GT .IO!RSFF' ('l¥F,YIl: ('l ,'4 ), J» 'XHBN 

\WRSFF=BRSFFP:FFYTfI" '4) -,3, J,) 

'11" 'tLRT(I),.GT. -1 )mtT(,I,)=mtTfl).f.FRSFF(IFFYT(iI ,i4),J) 

BND ,IF 

'END IF 

',ENDl'P 
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SUBROmrlNB 'MBFISH ;('1, J,.1ILvpp';1fIfFF.,WRPF.,lWMGlFF , LWD.,WFD , PPDiHGlFD, 

+ ;L'VAVAllLr'ftVAfl.,.PAVAIL/RSAVAn,IDItPF.) 

HIP.LXOl1l'·>RBAL '(;A"''',lL'';~I) 

,;rIlCI;UDB ·,:ta'AJIPJCMIt' 

'1: 

c... LB£ v·1KJHG 
i.C 

:XP ;(LVAVAlIt."' .. O~'9;.OE.WLWF) '~EN 

'lUiVfl;F;(14,"') =1fLVPF 

·LVAVAll ... nVlWAn. ... 'AlWI':FCl,J) 

,BliSS 

,WIlVf'P.('I,J't··INA_IL 

'LvtWA'liL"O 

LVPD='WI'WP..;AI;VPf:(II",.J,) 

BNDIP 

JA:LVPF.(I" l:a:)'''IUiNFP('I~ 19.1'+'~(atJ') 

imP j(!l;'E.U.~'I"J),.GT,.ilBiVFf'('l .. :aH '1'RBN 

'~'I"~~{'I, .. .1.)~MlVflF:{1,1'1) 

'iEllS!: 

~~(;I",'(J(t...,.llBBMAK;('L.,.J'9 

!l\'U'AVAn-'INMtAn..n 

iMlVi!''','(,1,~~tC:(!L,<T;) 

1DBBfa'Xt(:a,.,.<Jtl-='D 

.au> 'JIF 

iH' it.wIWAlill*n~,9$GE.~) 'IrJIIIN 

~,{'l'rg,)~ 

~ ..... n.4tIPF('I,,:aI) 

1mH 

1AWli'F:(1,.m)·~ll'L 

~VJH!L..oo 

'4f1!l)~F~rl ,,"") 

:BtiJD iJ!F 

l'AWflF'(J:"J3),...Mf'F1I'TI., 'l3'}~~ (.I.,J) 

D' 'fl!~O.9tGE;WPFF,) ''J:!H1hf 

. «PFPfl, J ~"ftFF 

#JWAlLolPA'IlU:r;...APl"F (.'1 ,J) 

'Jtt.SB 

,APFFfI,J)"PAVAIL 

PAVAIL-O 

'PFD"-FF"'Al!'l"P (1",,,) 

;'END 'II' 

. 

'APl!'PfI ,.n )"APFP;(U .,13 t-l'APFE n;,,") 
C 

·C"·RUSlI 

C 

C ••••• CHBCK J:DRPFTOGG~ 'FOR USB OF STORAGE IN HEBTING RZOTS. 

C 

C IF ImP-l USB· ONLY !tUSH CIt·ABOVEGRANT 

LUHOOq;::;:: & SCqLMRN.:fNI :iGj CC'-s, -, '~:J 



MaFISR.FOR Thuraday, January 15, 1992 3.32 pm 

C IF IOUI'd MAY USB GRAlIT STORAGB IF CREIIt FLOW IS ROT BIIOUGR 

C 

C 

C 

IF (RSAVAIL.GB.WMG1FF) TRIN 

AMG1PF(I,J)-WMG1FF 

RSAVAIL-RSAVAIL-AMG1PF(I,J) 

ILSI 

IF (IOUF.IO.I) TRIN 

AMGIPF(I,J)-RSAVAIL 

RSAVAIL.O 

MGIFD-WMGIFF-AMGIFF(I,J) 

ELSI 

IF (GSTOR(I,J)-GIVAP(I,J).GT.GSTMIN(IGSYT(I),J)) THIN 

TAV.RSAVAIL+GSTOR(I,J)-GIVAP(I,J)-GSTMIN(IGSYT(I),J) 

"IF (TAV.GE.WMGIFP)TREN 

AMGIFF(I,J)-WMG1FF 

GFFREL(I,J)=AMGIPF(I,J)-RSAVAIL 

RSAVAIL"O 

ELSE 

AMGIFF(I,J)_TAV 

GPPREL(I,J).AMG1FF(I,J)-RSAVAIL 

RSAVAIL.O 

MGIFO=WMGIFF-TAV 

IND IF 

... ..81 

AMGIFF(I,J)_RSAVAIL 

RSAVAIL-O 

MG1FD-WMG1FF-RSAVAIL 

END IF 

END IF 

END IF 

IF (GOUTMAX(I,J).GT.AMG1FF(I,J)) TREN 

GOUTMAX(I,J)-GOUTMAX(I,J)-AMGIFF(I,J) 

ELSE 

AMGIFF(I,J)-GOUTMAX(I,J) 

GOUTMAX(I,J)-O 

END IF 

IF (MGlMAX(I,J).GT.AMGlFF(I,J)) TRIN 

MGlMAX(I,J)-MG1MAX(I,J)-AMGlFF(I,J) 

ELSE 

AMGIPF(I,J)-MG1MAX(I,J) 

MGlMAX(I,J).O 

ENO IF 

AMGIFF(I,13)-AMGIFF(I,13)+AMGIFF(I,J) 

TFR(I,J).ALVFF(I,J)+AWFF(I,J)+APFF(I,J)+AMGIF!'II,J) 

TFR(I,13)-TFR(I,13)+TFR(I,J) 

LUI-:-'':iORF;:::& SCRLMRNINI C='--. .sl;t"~i _ 
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MBFLUSB.FOR Thursday, January 16, 1992 3.J2 pm 

C 

SUBROUTINE MBFLUSH (I,J,WLVFF,WWFF,WPFF,WRSFF, ILVCYC, IWCYC, 

• IPCYC, IRSCYC, IYRST) 

IMPLICIT REAL (A-H,L-Z) 

INCLUDB 'LAAMP.CMS' 

C" LBBVINING 

C 

C 

IF (IFFYT(I,1).LB.3) THBN 

WLVFF=BLVFF(IFF¥T( I, 1), J.) 

BLSB 

WLVFF=BLVFF(tF.FYT( I, 1.)-J,J)HLVFF( IFFYT(I, 1) ,.I) 

IF (I .GT. IYRSTHLVCYC .AHD.FLVFFtIFFYT(I, 1 ),J) .GT. 0) THO 

JJ.J+l 

II=I-ILVCYC 

1I.IFLO=O 

DO 200 K=1, (ILVCYC'*12 1-1 

IF (J.I.EO.l3) TREN 

lI=IIH 

.:1.:1.,1 

END IF 

T1 .. ALVFF(.Il,JJ) 

T2=LVSPILLUI,JJ) 

T3 e LVLR(Il,JJ) 

T·4=T1+T2+'1'3 

HIFLO_MAX(RIF1.O,T4) 

JJ-JJ.l 

200 CONTINUB 

IF (HIP1.O.GT •. FLVFP(IFFYT(I,l),J)) TIlEN 

WLVFP .. BLVFF{ IFFYT( 1,·1 )-3, J) 

IF (LRT(I).GT.-l)· LRT(I )=LIlT(I).FLVFF( 11""'1'(1, l) ,J) 

BRJ) IF 

BRD IF 

ERJ) IF 

C". CREDIT LBE VINING WITH SPILL 

C 

C 

WLVFF=WLVFF';'LVSPILL( I,J) 

IF (WLVFF. LT • 0) WLVFF.O 

C ••• WALltER 

C 

IF (IFFYT(I,2).LB.J) THEN 

WWFF=SWFF( IFFYT(I, 2), J) 

ELSB 

WWFF=BWFF(IFFYT(I,2)-J,J).FWFF(IFFYT(I,2),J) 

IF (I .GT. IYRST+IWCYC.AW.FWFF(IFFYT( 1,2 ),J) .GT.O) THEN 

JJ=J.1 

IhI-IWCYC 

BIF1.O=O 

DO 201 K=1,(IWCYC'12)-1 

IF (JJ.BO •. 13) TBBH 

IbIHl 

JJ.,1 

END IF 
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MLR.FOR Thllrllda.y, Jlinuary 16, 19lJ2 3:32 pin 

a 

SUBROUTINEMLR(1 ,J, LVFD, wtD,PFD,MCHFD, LVAVAIL, RSAVAIL) 

IMPLIa~T REAL (A-H,L-t.) 

INCLUDE • LAAMP • aMB • 

a PRIORITY OF RELElISES 

a 
C 1. GRANT STORAGE ABOVE MINIMUM 

C 2. RUSH CREER 

C 3 • LEE VINING CREER 

C 

C".AJ:)DFI'SIt :FLOW DEFICITS TOll"ARG'E'l' 

C 

C 

C.·. GRANT STORAGE RELEASE 

:,C 

c 

.I'!' (LRT'( I ) • G1' .0) TIfEN 

TAV,.CSTOR.( I,JT-GJi!V!Ai"(I·,JI-GSTMIN( n;S'YTfI') ,.1) 

IF ITlt'V.GT.0) THl!lN 

GLUl.( I, JI",Kilil!r(LM'(I.)'"TAV) 

IF (,GGUTMAXlI,J) .<l'T.GLRlEL(I,Jll' 1'll'EtiI 

GOUlJlMA;XfI, J)ooGQI'/ItMltX('I ,.1 I-Gl!)REL{ It .1) 

ELSE 

'Gt.RllL{ I,J) ",GGUTMAX(I ,J): 

GOUTMA](~I,J).O 

END IF 

IF (,MGlMAX(I,Jr.GT.GLREL(I,J}) 'TIl'EN 

MG1MAX(:I.,:J) .• MGIMXfr,.J):.GLR'Blo('t,J} 

ELSE 

GloREL( I,J)=MGlHAXI'I,.J:) 

MGlMAX(I,J')"O' 

END IF 

GLRElo(I,13)=-GLRSL( I, H)+GLRSL(.I, .1) 

LRT;(,I, , .. LR1'(I)-GLRSL(I, .1) 

END IF 

END IF' 

IF (LRT.('I). GT. 0) THEN 

RSLR(I,J)=MIN(LRT(I) ,RS1WAU.) 

IF (GOUTMAX(I,.1).GT.GLRSL(I,J)) TIl'EN 

GOUTMAX(I,J)=GOUTMA'X(I,J)-RSLR(I,.1) 

ELSE 

RSLR(I,J)",GOUTMAX(I,J) 

GOUTMAX(I,J)=O 

END IF 

IF (MGlMAX(I,J).GT.RSLR(I,J» THEN 

MG1MAX(I,J)=MG1MAX(I,J)-RSLR(I,J) 

ELSE 

RSLR( 1,.1) =MGlMA·X( I ,J) 

MGlMAX(I,J)=O 

END IF 

LRT(I,=LRT(I)-RSLR(I,J) 

RSAVAIL=RSAVAIL-RSLR(I,J) 

RSLR(I,l3)=RSLR(I,l3)+RSLR(I,J) 
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MLR.FOR Thursday, January 16, 1992 3t32 pm 

c 

c 

END IF 

IF (LRT(I).GT.O) THEN 

LVLR(I,J)=MIN(LRT(I),LVAVAIL) 

IF (LEEMAX(I,J).GT.LVLR(I,J)) THEN 

LEEMAX(I,J)=LEEMAX(I,J)-LVLR(I,J) 

ELSE 

LVLR(I,J)=LEEMAX(I,J) 

LEEMAX(I,J)=O 

END IF 

LRT(I)=LRT(I)-LVLR(I,J) 

LVAVAIL-LVAVAIL-LVLR(I,J) 

LVLR(I,13)=LVLR(I,13)+LVLR(I,J) 

END IF 

ALR(I,J)=ALR(I,J)+GLREL(I,J)+RSLR(I,J)+LVLR(I,J) 

ALR(I,13)=ALR(I,13)+ALR(I,J) 

RETURN 

END 

CC'-~_, 
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'lBIRR.FOR Thursday, January 16, 1992 3:32 pm 

SUBROUTINE MBIRRIG(I,J,LVAVAIL,WAVAIL,PAVAIL,LVCHAX,WHAX,CAGHAX) 

IMPLICIT REAL (A-H,L-Z) 

INCLUDE 'LAAMP.CMB' 

: •••••••••••••••••• GIBBS CREEKOlVERSION 

IF (LVAVAIL.GE. (GIBOIV(J)) THEN 

AGIBOIV(I,J)"GIBDIV(J) 

LVAVAI~LVAVAIL-AGIBDIV(I,J) 

ELSE 

AGIBDIV(I,J)"LVAVAIL 

LVAVAIL .. O 

END IF 

AGII101V,( I, 13)",AGIBDIV(I, 13 )+AGIBDIV(I "J) 

; ••••••••••••••••••• GIBBS FARRrNGTON SIPHON 

IF (LVAVAIL.GJ!!. (GIBFAR,(J,») THEN 

AGIllFAR(I,J) .. GtBFAR1 J ) 

LVAVAIL .. LVAVAIL-AGIMAR(I,J) 

ELSE 

AGU!FAR ( I , J) ",LVAVAIL 

LVAVAIL .. O 

ENO 1.F 

LVCHAlt .. I,vCHAlt-AGISFAR( I, J) 

AG,IlI'FAR(1."13 )d1GIMM( 3:, 13 )+AGIIIFAR( I,J) 

c· ....... *· •••••••••• WALltER CREEK 1.RRIGATION RELEASE 

c 
IF (WAVAIL.GE.(WALIRR(J») THEN 

AWALIU( I, J""WALIU( J) 

WAVAIL-WAVAIL-AWALIRR(I,J) 

ELSE 

AWALlRR ( I "J ) .. WAVAIL 

WAVAlL .. O 

END IF 

AWALIRR(I, lJ).,AWALIRR(l, 13)+AWALIRR(I,J) 

c· •• ••••••· .... ** .. ** •• SAND TRAP 3 

IF (WAVAIL.GE.(SAND3(J») THEN 

ASAND3(l,J)"SAND3(J) 

WAVAIL=WAVAIL-ASAND3(I,J) 

ELSE 

ASAND3(l,J)=WAVAIL 

WAVA1L .. 0 

END IF 

WHAX=WHAX-ASAND3(I,J) 

ASAND3(I,13)"ASAND3(I,13)+ASAND3(I,J) 

c· •• ••••• •••••••••• PARXER CREEK DIVERSIONS 

IF (PAVAIL.GE.(PARDIV(J))) THEN 

APARPIV(I,J)"PARPIV(J) 
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MBIRR.FOR Thursday, January 16, 1992 JI32 pm 

C 

PAVAILaPAVAIL-APARDIV(I,J) 

BLSB 

APARDIV(I,J).PAVAIL 

PAVAIL.O 

BMD IF 

APARDIV(I,13)aAPARDIV(I,13)+APARDIV(I,J) 

c ••• • ••••• • ••••••• • P~ER CREEK IRRIGATION RELEASES 

C 

C 

IF (PAVAIL.GE.(PARIRR(J») THEN 

APARIRR(I,J)=PARIRR(J) 

PAVAIL.PAVAIL-APARIRR(I,J) 

ELSE 

APARIRR(I,J)=PAVAIL 

PAVAIL-O 

END IF 

APARIRR(I,13)-APARIRR(I,lJ)+APARIRR(I,J) 

c •• •• •••••••••••••• SAND TRAP 4 

C 

C 

IF (PAVAIL.GE.(SAND4(J») THEN 

ASAND4(I,J)aSAMD4(J) 

PAVAIL=PAVAIL-ASAMD4(I,J) 

ELSE 

ASAND4(I,J)=PAVAIL 

PAVAIL=O 

EMD IF 

CAGMAX.CAGMAX-ASAND4(I,J) 

ASAMD4(I,13).ASAMD4(I,lJ)+ASAND4(I,J) 

C·.·· •• · TOTAL IRRIGATION 

C 

C 

MBIRR(I,J)-ODITCH(J)+AGIBDIV(I,J)+AGIBFAR(I,J)+AWALIRR(I,J) 

+ 

RBTUIUI 

BMD 

+ASAND3(I,J)+APARDIV(I,J)+APARIRR(I,J)+ASAND4(I,J) 

~ 
LUI-iuORF~ $. SCR,J_t'VlRr'-J1NI ii.:::i Cc-~·-,s.j.::: "'~ E -;~ '~C-::-:':'-"o -
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CONl)UIT.F~R Thursday, J:anuacy 16. 19~2 3:32 pm 

SUBROUTINE CONDUIT (: I, J, LVAVA'IL,WAVAIL, PAVAIL, RSAVAIL, 

C 

+ LVCMAXi,WMAX"CAGMAX) 

IMPLICIT REAL (A-R,'"L-Z) 

INCLUDE • LAAMP.CMB· 

C**+** LEE VINING 

C 

C 

c 

C 

C 

LVTCON.(I,J)=LVAVAIL 

LVAVJUI,-O, 

WMAX=WMAX'-LVTCON ( I"Jl 

IF (WAVAI'L.,GT.WMAXj THEN 

WSPILL ( I, J) =WAVltI'IL-IfMAX 

WTCON( I,J!)=WAV1HL-WSPILL(.I,J) 

ELSE 

WTCON( Ii, J)",WAVA'IL 

END IF 

WAVAIL-O 

CAGMAX=CAGMAX'- (LVTC.ON( I, J) +WTCON( I, J'),) 

IF (1'AVAIL.GT.,CAGM1Iilt-l THENi 

PSPILL (.I,.J,),=PAVJHL-CAGMAX 

PTCOJf(.I,J};=P'AVAIL-PSPILL( Ii,J) 

ELSB' 

PTCON(!r;,J) .PAVAII.. 

END'IF 

PAVAIL",O 

COWAG(I"J) =LVTCON( I, J,)+WTCON( I ,J,)+PTCON(I, J). 

TSPILL( I,J) i"LVSP'ILL( I,.J) +WSPILL( I, J)+PSPII.L( I, J) 

C...... ACCUMULATE S1'iILLS AND CONAG 

C 

C 

C 

C 

LVS1'ILL(Ii,,13) =LVS1'I1.1.( I, 13) +LVS1'ILL (I, J) 

WS1"ILL(I, 13 ) =WS1' ILL ( 1,13 )+WS1"IL1.( I,J) 

PSPILL(I', 13)=1',S1'ILL( I, 13)+1'S1\11.1.( 1,J) 

TSP ILL ( I,.13)=TS1'I,LL(I" 13i)+TSP1LL( I, J) 

CONAGI I, 13 ) =CONAG,( I , 13 ) +CONAG (I. J) 

RUSRTG(I,J)=RSAVAIL 

GIN(I,J)=RUSRTG(I,J)+CONAG(I,J) 

G,IN( I, 13) -GIN, ( 1,13 )+GIN( I ,J) 

RETURN 

BND 

Pa<Je 1 





1O'."OR TUeB.day, Jallu.toy 21, 19t2 '115 alii 

c 

SUBROUTINE 10' (1, . .1) 

IMPLICI'.r. RlJlU. (:II:-R",L-I) 

:tIlCLUDa 'LIUUIli".CMII" 

C"'- MINYMUM WIST PORTAL FLOW 

C 

C 

TCS .. O 

IF (GOUTMAXfI~J).CT.O .AIfD.WPP'MAX(,I,..1) .G'!'. D) TRIN 

Mf.NWPP (I, .1) -MAX (0 ,UORMIN (J,) .. ORAaP (I ,.J)-M".l'MA:ltJI(I,.J) ) 

TGS .. CST01tll,J) -CBVJI:PrX"J)+CIl'fCI ,.1) -CJ'1Ut.( I ,J) -CtOL( I, J}. 

+ -MINWPP(I,J) 

+ 

Il" ('1'CS.LT.GS'l'MllltlIGSY'J1(t),J)J 'rUN' 

Dr..,..CSTHIIt( rcsY'!' ( t hJ)~ 

IF (MINWPPfI,J,.CT.Dlft): TIIi#' 

MfNtfPP(,r"J)-MlIfWPPcr, J)-I):t" 

TGSeGIJTOIl(.I , . .1 )-GIVAP( I, .1) +Ol1f( I, J) .. cn8L ( I , .1) 

SL&B 

MINWPYf.:f.Jl-O 

-CZlRBL(I • .1) -M:tN1f11J'Tl,.1), 

'l'CS-GInOR11 .. .1J·~rl ,J.+Gllt(,I,.1):-GPrBf.{l ,..1) 

-~f:t".1r' 

2tID XF 

!N": I:r 

tv ~MMt'('I,Jl.G!1'.M$mfPlff't,.1n, .~. 

~lI!(,I,JJ .. ~(.r .J." .... :rJIWlI'(l,J) 

BtlSS 

Mf'NWPI!(J;;,.J) .. GOUTMEt(,];,.:f.);: 

CliIl1'tMAlI'fI,J)'-CJ 
lIND .. 

I¥ C'1fP!'M1tX'( 1".1,) .. G'!'.~WHPJ' (lI,j}): TIlIN 

ft1!!tlAlIf(tt "J,) .. 1O''PMA1I'tt:,J)'-MI:mfPl'(:I ,..1): 

£SS' 

MilBWlfP'lr ,J),,.WPPMA'lf(a::, .1,) 

WPPMAlI'lII,J) .. O 

lIND IF 

Db IP 

tr" ........ , <tALCULA'l'tI AMOUNT Ml'Al't.AJJW 'l'O' WE'S't POltTAL FLoW 

C 

STAV-MAX( ct,TGS-GS'l'H:IN( IGSn( 1),.1) ) 

FLL1M-MAX'(O,UORMA1C'( .1) -OM!:P(X,.1) - (MItfWPP( I, J)+M'1'MAltE('I ,J.))) 

M'IrP ( I, J) eMINe STAV" 'U.IIof) 

IP (A'J:WP( r, J) • CT. GOU'l'MAX( I,J)) A'1'WP( I, J) -GOUTllAlfl t~ J) 

IP" (M:1fp:(I, J) • CT~ IfJ'PMAX( I, J)) A'1'WP(I, J) "1I'P~( I, J) 

IP (LltT! I) .CT.O) A'1'WP( 1,,]:).0 

: .. ANNUAL WATER RIGHTS CONSTRAINT 

II" (WPF(I, 13)"'A'1'WP(I, J) .GT.167000) TImf 

IP (WPP(I,lJ).GB.167000) TR£N 

A'1'WP(I,J).O 



WP.FOR 

c 

ELSE 

ATWP(I,J)-167000-WPF(I,J) 

BJm IF 

BJm IF 

RETURJI 

END 

TUesday, January 21, 1992 9t15 am 

LUi-lOOr:'lFF & SCRUV1,'=1NINi 
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OWENS.FOR Thursday, January 16, 1992 3132 pm 

C 

SUBROUTINB OWENS (I,J) 

IMPLICIT REAL (A~R,L~Z) 

INCLUDB ' tJlAMP • CMB ' 

c.*'*' ........ ** ..... -•••••• **.' ••• ' LONG, VALLEY **.**** ••• *** •••••••••••••••• 

C 

C •••• ROCK CREEK DIVERSION 

C 

C 

IF (RCLRV(I,J) .GT.RCRFSR(J» TR!N 

RCD( Ji,.J) .. O. 1f"'(RCLRV(I,J) -RCItFSH(J) ) 

BLSa 

RCD(I,J)",O 

8ND IF 

c.··. LONG VALLEY INFLOW 

C 

c 

c 

C 

LVIN( I,.J) .. LVRO( I·,J)+HCSPR( I,J) -LVIRR( J )+RCD( I, J)+MINWPF( I,J) 

+ +MTMAItE ( I , J. ) 

+ +LVGAIN(l,J) 

+ +(LVGAIN(,2,J)"LWO(I,J» 

+ +(LVGAIN(3,J)"LVXRR(J)1 

ROUND VALLEY *-*-.... '* ••• -•• ' .... ' ... ' ..... •• ' .... '* ........ 

RCTRVtI,JI·=RCLRV( I,JI-RCD( I,JJ 

RVIN(.I,J)=RCTRV( I ,J)+ (RVRO(.I,JI-RCLRV( I,J) )+BCSPR( I,J 1 

IWUL-RVIRR( JI+RVRBC(JI+RVLOS( 1 ,JI+(RVLOS( Z,J).RVRO(I ,JI ) 

+ +(RVLOSp,J)*RVIRRtJ» 

RVOUT(I.J) .. MA~(O.RVIN(I,J';"RVULI 

C... RELEASE HOUGR WATER TO MEET I1V MINIMUM OUTFLOW 

C 

C 

LVPVT"RVTIUm( 1,.JI+ (RVTRAN (2.,.J,"LVSTOR( I ,JII+RVOUT( I,J) 

LVRMIN"MAX(O ,PVMIN( Jl-LVPVTI· 

LVOUT(I, J )=LVRMIN 

IF (.LVOUT(I.,J).GT.LVCAP(J) 1 LVOUT(I,J)=LVCAP(JI 

PVOtn(I,J 1 ""I,.VOUT ( I, JI +LVPVT 

C"· RELEASE· WATER IF NEEDED TO MATCH TARGET EOM STORAGE 

C 

= 

TLVST=LVSTOR(I,J)-LVEVII,J)+LVIN(I,JI-LVOUT(I,JI 

IF (TLVST.GT.LVSMAX(ILVYT(I),J)I TREN 

LVDUHP=TLVST-LVSMAX ( ILVYT( I) , J) 

LVRTMT=MIN(LVDUMP,LVCAP(J)-LVOUT(I,J)) 

LVOUT(I,JI=LVOUT(I,J)+LVRTMT 

PVOUT(I,J)",PVOUT(I,JI+LVRTMT 

!Nt> IF 

: ......... ** ........ SIS-HOP 

:.... USES AND LOSSES 

BtJSE=BISIRR(J)+BISREC(J) 
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OWENS.FOR 

C 

C 

BLOSS.BISLOS(l,J)*BUSB 

BULaBUSB+BLOSS 

UBISP(I,J).BUSBP(IHCYT(I),J)*BUL 

Thursday, January 16, 1992 lll2 pm 

IF (UBISP(I,J).LT.BISGW(2,J)) UBISP(I,J)-BISGW(2,J) 

UBISP(I,J).UBISP(I,J)+(BISLOS(4,J)*UBISP(I,J)) 

C 

C*.* OWENS RIVER DIVERSION 

C 

BISORD(I,J).(l-BUSBP(IHCYT(I),J))·BUL 

C 

C**. CRBCK DIVERSION WITH PVOUT 

C 

C 

MAXDIV_MAX(O,PVOUT(I,J)-PVMIN(J)) 

IF (BISORD(I,J).GT.MAXDIV) TRBN 

DIFF=BISORD(I,J)-MAXDIV 

UBISP(I,J).UBISP(I,J)+DIFF 

BISORD(I,J)-MAXDIV 

BNI) IF 

c*.* CRBCK PUMPING WITH MAX PUMPING 

C 

C 

MAXP.MAXBIS(I,J)-(BISLOS(4,J)*USISP(I,J)) 

IF (UBISP(I,J).GT.MAXP) UBISP(I,J)-MAXP 

IF (UBISP(I,J).LT.BISGW(2,J)) UBISP(I,J)_BISGW(2,J) 

C*.. BISHOP AREA INFLOW AND OUTFLOW 

C 

C 

BISIN(I,J)-BISACT(I,J)+BISSPR(J)+BISORD(I,J)+UBISP(I,J) 

ABUSB(I,J).UBISP(I,J)+BISORD(I,J) 

IF (ABUSB(I,J).GT.BUSB) ABUSB(I,J)-BUSB 

BULaABUSB(I,J)+BLOSS+BISLOS(l,J) 

+ +(BISLOS(2,J)·BISACT(I,J)) 

+ +(BISLOS(4,J)·UBISP(I,J)) 

BISOUT(I,J)-BISIN(I,J)-BUL 

IF (BISOUT(I,J).LT.O) THBN 

DIFF-BUL-BISIN(I,J) 

UBISP(I,J)_UBISP(I,J)+DIFF 

BISIN(I,J)-BISIN(I,J)+DIFF 

BISOUT(I,J).O 

8N1) IF 

C·.* CALCULATE ACTUAL USBS 

C 

ABUS8(I,J)-UBISP(I,J)+BISORD(I,J) 

IF (AeUSB(I,J).GT.BUSE) ABUSB(I,J)-BUSE 

C 

c ••••••••••••••• LAWS 

C 

C... USES AND LOSSBS 

C 

LOSE-LAWIRR(J)+LAWREC(J) 

PaCJe 2 



O1fIINS.P~ Thuz-ad.y, J.nuu:y 16, 1992 3132 pili 

C 

I;L08S-LAWLOS ( 3, J) .,LU8E 

LULoof.USB+liOOS8 

ULAWP(I,J)"LUSEP(IRCY'f;(I) ,J) -LUL 

l1' .(UliAWP(I ,J) .I.T.L'AWGW,( 2,JnlJLMfP( I,J).aWGW(2 ,J) 

UUlWl"(I, J,).ULAWP.(I".7 )+lLAWLOS ( 5, J) -ULAWP,( I , J) ) 

c**'* <)W8JISRXWR :DXWIIlSmoH :tNTO'MCNALLY CANALS 

e 
:LOU1V1I "J) .. (l-LUS:BP:( IRCYT( I), J) ) "1.Ul. 

t.OUI'V,(,I, J) .. t.oRDIV( I, J,) +( I.Aw.LOS('4" J) *OORDIV ( I" J),) 

C 

CU," ,ClI8Clt DIVBRSIONWITH PVOUT, If' TOO BI10R 11fCR:&A&B PUMPING 

C 

HAlCt)IV .. MAXfO"PWU'l'( ,1"J) "'PWlIN,( J) -flISORD{I, J») 

MAttI>!V"-X{ 0, MADIV-'( iLMft;OS ( 4 ,J) -fWtDIV,) ) 

IF (:t.OIlDIV(I,J, .<IT._DIY) 'l'HZJI 

J!)l"~~rv( I.,.1t)-MAXDn 

ULAWP( I "Jl-1fLAWP,( I , J ,""'DU'F 

ut.MrP(I,J).ULAWP1I"J)+(LAWLOS( 5 , Jt <lIULAWP ( I,J» 

:t.OIlDn( I, J)".JUUCDIV 

D1lI U' 

: ..... CQClt PUMPI,NG WITH MAXIMUM PUMPING 

,.XP-MAXLAW( I,J,-(LAWLOS,(S,J) ."!CLAW( I ,J) ) 

1:1' (11LAWP(I,J) .GT.MAD) ULMlPlI,J)-Ml\.XP 

IF (ULAWP (I,J).LT.LA:WGW(2 ,J}) ULA'WP( I ,J)"LA1fGW( 2,J) 

' ... LAWS AREA INFLOW AND OUTFLOW 

LAWSI1f(t,J) .. LwttO(I,J)+ULAWP(I,J)+LORDIV(I,J)+FSLU(I,J) 

ALUSB(I,J).ULAWP(I,J)+LORDIV(I,J) 

IF (ALUSE(I,J).GT.LUSE) ALU8E(I,J).LUSE 

LUL-ALU8B(I,J)+LLOSS+LAWLOS(1,.) 

+ 

+ 
+ 

+(LAWLOS(2 ,J)·LWRO{,I,J» 

+(LAWLOS(4,J)·LORDIV(I,J» 

+(LAWLOS(5,J)-ULAWP(I,J» 

LAWSOUT(I,J)cLAWSIN(I,J)-LUL 

IF (LAWSOUT(I,J).LT.O) TRBN 

DU'P-LUL-LAWSIN (I, J) 

ULAWP(I,J)=ULAWP(I,J)+DIFF 

LAWSIN(I,J)-LAWSIN(I,J)+DIFF 

LAWSOUT(I,J) .. O 

END IF 

-. CALCULATE ACTUAL USBS 

ALUSB(I,J)=ULAWP(I,J)+LORDIV(I,J) 

IF (ALUSE(I,J).GT.LUSE) ALUSE(I,J)-LUSE 

••••••••••••• BIG PIN! 
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C 

C 

BPUSB_BIGIRR(J,+BIGRBC(J) 

BPLOSS_BIGLOS(3,J)*BPUSB 

BPUL-BPUSB+BPLOSS 

C.** PUMPING 

C 

C 

UBPP(I,J)_BPUSBP(IRCYT(I),J)*BPUL 

IP (USPP(I,J).LT.SIGGW(2,J» UBPP(I,J)-SIGGW(2,J) 

USPP(I,J)_USPP(I,J)+(SIGLOS(5,J)·USPP(I,J» 

c*** OWENS RIVBR DIVBRSION 

C 

C 

BPORDIV(I,J)-(l-SPUSBP(IRCYT(I),J»*SPUL 

SPORDIV(I,J)-SPORDIV(I,J)+(SIGLOS(4,J)*BPORDIV(I,J» 

c*.* CRBC~ DIVBRSION 

C 

C 

MAXDIV-MAX(O,PVOUT(I,J)-PVMIN(J)-LORDIV(I,J)-SISORD(I,J) 

+ +LAWSOUT(I,J)+BISOUT(I,J» 

IF (SPORDIV(I,J).GT.MAXDIV) THEN 

DIFF-SPORDIV(I,J)-MAXDIV 

UBPP(I;J).USPP(I,J)+DIFF 

USPP(I,J) .. USPP(I,J)+(SIGLOS(5,J)*USPP(I,J» 

SPORDIV(I,J)-MAXDIV 

BND IF 

C*** CRBC~ PUMPING 

C 

C 

MAXP-MAXSP(I,J)-(BIGLOS(5,J)*MAXSP(I,J» 

IP (USPP(I,J).GT.MAXP) USPP(I,J)-MAXP 

IF (USPP(I,J).LT.SIGGW(2,J» USPP(I,J).SIGGW(2,J) 

C*** BIG PINB AREA INFLOW ABO OUTFLOW 

C 

C 

+ 
+ 
+ 
+ 

SPIN(I,J).SPRO(I,J)+USPP(I,J)+SPORDIV(I,J)+X~BO(I,J) 

ABPUSB(I,J)-USPP(I,J)+SPORDIV(I,J) 

IP (ASPUSB(I,J).GT.SPUSB) ASPUSB(I,J)-SPUSB 

BPUL-ABPUSB(I,J)+SPLOSS 

+SIGLOS(l,J) 

+(SIGLOS(2,J)*SPRO(I,J» 

+(SIGLOS(4,J)*SPORDIV(I,J» 

+(BIGLOS(5,J)*USPP(I,J» 

SPOUT(I,J).SPIN(I,J)-BPUL 

IP (SPOUT(I,J).LT.O) THEN 

DIPF-SPUL-SPIN(I,J) 

USPP(I,J).USPP(I,J)+DIFF 

SPIN(I,J)-BPIN(I,J)+DIFF 

SPOUT(I,J).O 

BND IF 

C.** CALCULATE ACTUAL USBS 

C 

ABPUSE(I,J)=UBPP(I,J)+BPORDIV(I,J) 

.. 

LUH':JCQFF S. SCr::;~iV1RNINI Il=t Ccnsu,t;,ng Eng,rec,or:: 
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IF (ABPUSE(I,J).GT.BPUSE) ABPUSE(I,J)",BPUSE 

C .. • .............. TINEHAHA TO HAIWEE 

C 

C 

TI\1fUSE~THWIRR(J)+'1'HWREC(J) 

THEUSE .. THEIRR(J)+THEREC(J) 

T1IWLOSS=THLOS(3,J)+TIlWUSE 

THELOSS=TI'lLOS(3,J)·THEUSE 

'l'ftWUL .. TJfWUSE+TIIWLOSS 

THEUL=THEUSE+THELOSS 

c.... PUMPING FOR WEST uslts 

C 

C 

UTRP(I ,J)-'l'ftWUL 

UTHP(I,JI-01'HP(I,J)+(THLOS(5,J).UTHP(I,J» 

MAXP=MAXT.H( I,J) - (THLOS( 5, J) .01'HP( I ,J) ) 

IF (01'RP(I,J) .GT.MAXP) O1'HP(I ,J)~AAXP 

.IF (UTHP(I,J) .LT.TI'IGW(2,J)) I.l'1'1IP(I,J)"THGW(2,J) 

c..... AQUEDUCT REL£ASES FOR EAST USES 

C 

AVAIL=MAX (0, PVOO1'( I, J )+:t.AWSOO1'( I,J )+BISOO1'( I ,J) +BPOUT( I, J) 

+ -LOIU>IV( I,J)-BISORD(I,J)-BPORDIV( I,J» 

IF (AVAIL.GT.THEUL) THEN 

'THAR ( I , J.) =THEUL 

ELSE 

THAR(I,J)eAVAIL 

END IF 

~ .... TINEMAHA TOHAIWEE INFLOW ANDOUTP'LOlf 

THIN(I,J).THRO(I,J)+TIISPR(J)+01'RP(I,J)+THAR(I,J) 

IF (01'RP(I,J).GT.TIlWUSE) THEN 

ATHUSB(I,J)=TllWUSE+TIIAR(I,J) 

ELSE 

ATHUSB(I,J)=01'HP(I,J)+THAR(I,J) 

END IF' 

THt1L:ATHUSB(I,J)+TIIWLOSS+THLOS(l,J) 

+ 

+ 

+(THLOS(2,J)"TIIRO(I,J» 

+( THLOS( 5 ,J) "UTRP( I ,J) ) 

THOO1'(I,J)=THIN(I,J)-THUL 

IF (THOO1'(I,J) .LT.O) THEN 

DIFF=THUL-TI'IIN('t,J) 

O1'IIP(I,J)=01'HP(I,J)+DIFF 

TIIIN(I,J)=TIIIN(I,J)+DIFF 

TIIOO1'(I,J)"O 

END IF 

•• ACTUAL USES 

IF (01'HP(I,J).GT.TIlWUSB) TIfEN 

ATHUSE(I,J)=THWUSE+THAR(I,J) 

. ELSE 

ATHUSE(I,J),,01'HP(I,J)+THAR(I,J) 



OWE.S.POR 

DO IP 

c 
c** * * TOTAL USBS 
C 

Thuraday, January 16, 1992 3132 ~ 

TOTUSB(I,J)-ALUSB(I,J)+ABUSB(I,J)+ABPUSB(I,J)+ATRUSB(I,J) 

OLAWSOUT(I,J)_LAWSOUT(I,J) 

c 

OBISOUT(I,J)-BISOUT(I,J) 

OBPOUT(I,J)-BPOUT(I,J) 

OTROUT(I,J)-TROUT(I,J) 

OTRAR(I,J)-TRAR(I,J) 

RBTIJRJf 

DD 

.-



'l'OOHUCR. FOR Thursday, January 16, 1992 3.32 pm 

C 

SUBROUTINE 1'OoHUCR (I, J) 

IMPLICIT 'REAL (A":R,L·Z) 

INCLUDE 'LAAMP,.CMB' 

'C ••••••• NEED TO STORE,SPREM>, AND SPILL 

C 

e PRIORITY RANltING 

C 

e 1- STORE IN TIdMARA ,AltO RAlWEB 

C 2. REDl1ct!! PUMPING TO 'MINIMUM 

C 3. STOltE III LOIIG VALLEY 

C 4. IN<:ItUiSE IlCPORTS 

C 5. SPRE1U) lilt LAWS 

C '6. spREAD lilt BIC "1fE 

C 7. SPREAD ON TlH£MAHA TO RAInE FANS 

c 8. AOU2J)UC1"RELEASiJS 

c 
=".. CALCULATI!: AMOUII1' OF WATER TRAT IS GOtNG TO STAY III VALLEY 

:... STORE 11f TI,N'EMARA AND RAlWEE 

IF (O'IFF.CT.O) l1IEN 

TSC .. MIN,( 2000,011"1") 

TINSTOR( I,'J+l ) "MIN(TINSTOR( I,J)+TSC, 10000) 

TSC"TINSTOR(I,J+l)-TINSTOR(I,J) 

IF (J.go.12.AltO.I.L'1'.89) TINSTOR(I+l,l).TINSToR(I,J+l) 

DIFF=DIFF-TSC 

END' IF 

IF (DIFF.CT.O) l1I'EN 

RSC .. MIN(2000,DIFF) 

RAISTOR{I,J+l)~MIN{l'IAISTOR(I,J)+RSCt10000) 

RSC=l'IAISTOR{I,J+l)-l'IAISTOR(I,J) 

If' (J .EO.12 .AND. I.L'1'.89) l'IAIS'1'OR( 1+1, 1 ) =RAIS'1'OR ( I ,J+l) 

DIFF=DIFF-RSC 

END IF 

••• REDUCE puMPING TO MINIMUM, OR REDUCE DIFF To ZERO 

IF (DIf'F.CT.O) THEN 

LDIF .. ULAwP(I,J)-(LAWGW(2,J)+(LAWLOS(S,J)·LAWGW(2,J»)) 

BDIFzUBISP(I,J)-(BISGW(2,J)+(BISLOS(4,J)*BISGW(2,J») 

B1'DIF .. UBPP(I,J)-(BIGGW(2;J)+(BIGLOS(S,J)+BIGGW(2,J») 

TRDlf'*UTRP(I,J)-(TRGW(2,J)+(l1ILOS(5,J)*TRGW(2,J») 

MAXPR=LDIF+BDIF+BPDIF+'1'BDIF 

IF (MAXPR.CT.DIFF) THEil 

PRFAC=1--(DIFF/MAXPR) 

ULAwP(I,J)=MAX(ULAWP(I,J)*1'RFAC,LAWGW(2,J» 

ULAwP( I, J)=ULAwP ( I,J)+(LAWLOS( S,J) +ULAWP( I ,J» 

UBISP( I ,J),.MAX( UBIS1'( I,J) .PRFAC, BISGW( 2, J) ) 

UBISP(I,J)"UBIS1'(I,J)+(BISLOS(4,J)+USISP(I,J» 

UB1'P(I,J)=MAX(UB1'1'(I,J,I+PRFAC,BIGGW(2,J» 

c UB1'1'(I,J) .. UBPP( I ,J)+(BIGliOS( 5,J) ·UBP1'( I ,J» 

1'8.9 .. 1 
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C 

UTRP(I,J)eMAX(UTRP(I,J)*PRFAC,TRGW(2,J» 

UTRP(I,J)-UTRP(I,J)+(TRLOS(5,J)*UTRP(I,J» 

DIFF-O 

BLSB 

DIPF-DIFF-MAXPR 

ULAWP(I,J)-LAWGW(2,J)+(LAWLOS(5,J)·LAWGW(2,J» 

UBISP(I,J)-BISGW(2,J)+(BISLOS(4,J)*BISGW(2,J» 

UBPP(I,J)-BIGGW(2,J)+(BIGLOS(5,J)·BIGGW(2,J» 

UTRP(I,J)-TRGW(2,J)+(TRLOS(5,J)·TRGW(2,J» 

BND IF 

C." RECALCULATE INFLOW AND OUTFLOW 

C C... BISHOP AREA INFLOW AND OUTFLOW 

C 

C 

BISIN( I ,J)=BISACT( I ,J)+BISSPR(J)+IIISORD( I ,J)+UBISP( I, J) 

BUL=ABUSB(I,J)+BISLOS(l,J) 

BISOUT(I,J)=BISIN(I,J)-BUL 

IF (BISOUT(I,J) .LT.O) THEN 

BD=BUL-BISIN(I,J) 

UBISP(I,J)=UBISP(I,J)+BD 

BISOUT(I,J).O 

DIFF .. DIFF+BD 

BND IF 

C ••• LAWS AREA INFLOW AND OUTFLOW 

C 

C 

LAWSIN(I,J)-LWRO(I,J)+ULAWP(I,J)+LORDIV(I,J)+FSLU(I,J) 

LUL=ALUSB(I,J)+LAWLOS(I,J) 

LAWSOUT(I,J)=LAWSIN(I,J)-LUL 

IF (LAWSOUT(I,J).LT.O) TREN 

LD-LUL-LAWSIN(I,J) 

ULAWP(I,J)-ULAWP(I,J)+LD 

LAWSOUT(I,J)=O 

DIFF=DIFF+LD 

BND IF 

c... BIG PINB AREA INFLOW AND OUTFLOW 

C 

c 

BPIN(I,J)=BPRO(I,J)+UBPP(I,J)+BPORDIV(I,J)+~BO(I,J) 

BPUL_ABPUSB(I,J)+BIGLOS(I,J) 

BPOUT(I,J)-BPIN(I,J)-BPUL 

IF (BPOUT(I,J).LT.O) TRBR 

BPDaBPUL-BPIN(I,J) 

UBPP(I,J)=UBPP(I,J)+BPD 

BPOUT(I,J)=O 

DIFF-DIFF+BPD 

END IF 

C ••• TIRBMARA TO RAIWBB INFLOW AND OUTFLOW 

C 

TRIN(I,J).TRRO(I,J)+THSPR(J)+UTHP(I,J)+THAR(I,J) 

THUL=ATHUSB(I,J)+THLOS(l,J) 

THOUT(I,J)-TRIN(I,J)-TRUL 
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C 

C 

IF (TROUT(I ,J) .LT.O) THEN 

TRD .. TIIDL-TRIN ( I".J.) 

UTRP,(I.J)=UTRP(I,J)+'llRD 

TROUT,( 'I, J).O 

DIFF-OIFF+TRO 

END IF 

c ••• ~TORB IN LONG VALLEY 

C 

IF (OIFF • GT .• O) TR·EN 

LVORED-O 

TLVS-=LVS'l'OR ( I., J) -LVEV( I., J,) +LVIN~ r" J) ~LVOUT ( I , i1) 

'l'PVM=HAX( 0, PVMIN( J) -(RVOUT.( I, J., +RVTRAN( 1, J) 

+ +(RVTRMf(2,J)·TLVS))) 

'IF -rLVOUT t I, J) • GT • TPVK) THEN 

LVORED=IUNi( OIFF ,INOUT.( I"J) -TPVM) 

TLVS=TLVS+LVORED 

'HAXLVS=MINi'(180O:O'O, 1. 2*LVSMAX( I LVYT ( Il , J)) 

IF (TLVS.GT.MAXLVS) THEN 

RlbTLVS-HAXLVS 

LVOREOz£VOltEO~RR 

END IF 

ENDl'F 

OU'F=DIFF-LVORED 

LVOUT~I,J.) .. LVOUT(I.J)-LVORBJ:) 

PVOUTlI,Jl=PVOUTII,·Jl-UTORBD 

END U' 

C'·... INCREASE 1iIXPORTS 

C 

<: 

1I:X.O 

IF fJ)l:Ff'. GT .,01 TUN 

XX=MINi(D.Il"F.( 15'85'*OAYS,( J.)HJreM',(~,RC'f'1'·,( I), J.») 

IF (XX. LT. 0) %X .. O 

IlUX'(I. J .)=BA!l!!X:( I ,J) +XX 

'DIFF~IFF -xx 
END I,P 

C+. * SPREA:DW'JI.'l'E1t IN LAWS 

C 

c 

IF (DIFF.GT.O) THEN 

AVAIL~MAXfO, PVOUT,( I, J)-PVMIN{J) -LORDIV( I, J) -IUSORD( I, J)) 

ALSPRD'( I, J) ","IN'( LAWSil,01 J) ,.DI,FP) 

IF (ALSPRD(I , J) .,GT. AVAl·L) ALSPRD( I ,J )=AVAIL 

,DIFP"I!)IFF-ALSPltD (l , J) 

LORDIV(I ,J).=LORDIVrI., J.)+ALSPRD( I,J) 

END I¥ 

ALSPRD( 1,13 )=ALSPRD( I, 13)+ALSPRDrI ,J) 

Cu. SPREAD WATER IN8IGPINE 

C 

IF (OIFP.GT.O) THEN 

LUHOORFF & SC'=lLMRNINI 
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C 

AVAIL:KAX(O,PVOUT(I,J)-PVMIN(J)-LORDIV(I,J)-BISORD(I,J) 

+ +LAWSOUT(I,J)+BISOUT(I,J)) 

ABPSPRD(I,J)-MIN(BIGSPD(J),DIFF) 

IF (ABPSPRD(I,J).GT.AVAIL) ALSPRD(I,J)=AVAIL 

DIFF-DIFF-ABPSPRD(I,J) 

BPORDIV(I,J)-BPORDIV(I,J)+ABPSPRD(I,J) 

END IF 

ABPSPRD(I, 13)zABPSPRD(I, 13)+ABPSPRD(I,J) 

C." SPREAD ON FANS BETWEEN TINEKABA AND BAIWEE 

C 

C 

IF (DIFF.GT.O) THEN 

ATRFSP(I,J)-MIN(THSPD(J),DIFF) 

AVAIL=KAX(O,TBRO(I,J)-THLOS(l,J)-(THLOS(2,J).THRO(I,J))) 

IF (ATRFSP(I,J).GT.AVAIL) ATHFSP(I,J)-AVAIL 

THOUT(I,J)=THOUT(I,J)-ATRFSP(I,J) 

DIFF_DIFF-ATBFSP(I,J) 

END IF 

ATRFSP(I,13)=ATRFSP(I,13)+ATHFSP(I,J) 

c... SPILL AS A LAST RESORT 

C 

C 

IF (DIFF.GT.O) THOS(I,J)-DIFF 

TBOS(I,13)-THOS(I,13)+THOS(I,J) 

c· •• CALCULATE EXPORT 

C 

C 

BAEX(I,J)=PVOUT(I,J)+BISOUT(I,J)+LAWSOUT(I,J)+BPOUT(I,J)+ 

1 THOUT(I,J)-TSC-HSC+XX-THOS(I,J)-TRAR(I,J)-LORDIV(I,J)-

2 

RETURN 

END 

BISORD(I,J)-BPORDIV(I,J)-PVTRAN(l,J)-TRTBAN(l,J) 

LUHoor=l>=F & SCRLMRNINI 
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C 

SUBROUTINE NOTEIIUF (I,J) 

IMP'LXCIT RBAL(,A..IR,L-Z) 

INCLUDE 'LAAHP.CMB' 

c •••••••••• ,DBCRBASBSTORAGB, 'PUMP, REDUCE US~S 

C 

'C PRIORITY,RAllXING 

C 

C1,. DRAW ,DOWN TlllEMIl1IAAHD IlAIWBESTOIU\.GE 

C 2. 'BXPOR'l' ?ROMTRI! 'HOllO 'MSIN ,('FISRMDLAJtERIILEASE RAVE 

CALRBADY BED SAT.ISDIED) 

C 3. DO ~OT IIfCRllASE STORAGEIIf 'LONG VALLEY (RELBASE ALL IIfFLOW) 

= ... PUMP GMUIfD1fATRRFMM OV 

~ 5.DJroRI:ASB 'LV STORAGE TO 'MINIMUM 

= 6. .REDUCE OV USES IF TRltID COIfS. DRY YEAR. 

:: 7.ltBDUCEEXPORT 

:: 

:: 

,c't:: 

C 

11" (,DI1"FO:CT.O) 'THBN 

!l'SC_HI'N'(DI:FP:,,20'On) 

'~(t,J"'lt"HAX10 ... TINSTOR(I,J)-TSC1 

'l!SCa'r,ItISTOR (iI "J )-TlltSTOll( I , J+ 1 ) 

IF (J.z.o .• 1'2"AHD~~I.LT •• 9) 'TIN.STOR(I-U, l, .. TIIfSTDR(,I,;lf+l) 

, bIFF..oIF1"-'TSC: 

J!!NDI1" 

IF ·(DIFF,.GT.;,o) '1'lIEII 

'RSC .... IN(DIFF, 20'0'0 ) 

llAISTDR('I ,.J+l ) =MAX (0, RAISTDR ( I ,") -RSC) 

RSC.IIlUSTOllfl:;J ).RAISTOR( 1. ,J+ 1) 

IF (.J.1IO;12.MU>.'I.LT.89) 'mn:S,TDR(I+l, l)~HAISTQR(,I,.J+11 

DIFF-DIFF-8SC 

EltbIF 

IF (DIFF.GT.O) TREIf 

'WPF( I,J)-MIIf(DIFF ,ATWP( I ,J» 

IF (LVOUT(I,J)+WPF(I,J) .GT. LVCAP (J) ) TOIf 

RWP",LVOUT( I ,'J)+WPF( I ,J)-loVCAP( J) 

WPF (I ,J)..wJIF(,I,J)..,JlWP 

END IF 

LVIJf(I,J)=LVllf(I,J)+WPP(I,J) 

LVOUT( I "J}' .. LVOUT(I,J)+WPP( I,J) 

PVOUT(I,J)-PVOUT(I,J)+WPF(I,J) 

DIFF';DIFF""WPF(I,J) 

END IF 
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c....... LONG YALLEY 

C 

C •• RELEASB TO MATCR LAST MONTB'S STORAGE IF POSSIBLB 

C 

C 

IF (DIFF.GT.O) TBEN 

TLVS=LYSTOR(I,J)-LVEV(I,J)+LYIN(I,J)-LVOUT(I,J) 

IF (TLYS.GT.LYSTOR(I,J).AND. 

+ LYSTOR(I,J).GT.LYSMIN(ILVYT(I),J» THEN 

ORED=MIN(TLYS-LYSTOR(I,J),LYCAP(J)-LYOUT(I,J» 

IF (ORED.LT.O) ORED.O 

LVNER1-MIN(DIFF,ORED) 

LYOUT(I,J)-LYOUT(I,J)+LVNER1 

PVOUT(I,J)=PYOUT(I,J)+LVNER1 

END IF 

END IF 

DIFF_DIFF_LVNER1 

C ••• PUMP GROUNDWATER, IF NEEDED 

C 

IF (DIFF.GT.O) THEN 

AFL-MAX(O,MAXLAW(I,J)-ULAWP(I,J» 

AFL-MAX(0,AFL-(LAWLOS(5,J)*AFL» 

AFB=MAX(O,MAXBIS(I,J)-UBISP(I,J» 

AFB=MAX(0,AFB-(BISLOS(4,J)·AFB» 

AFBP.MAX(O,MAXBP(I,J)-UBPP(I,J» 

AFBP=MAX(0,AFBP-(BIGLOS(5,J)*AFBP)-(PVTRAN(4,J)*AFBP» 

AFTR-MAX(O,MAXTR(I,J)-UTRP(I,J» 

AFTR=MAX(0,AFTR-(TRLOS(5,J)·AFTR)-(TRTRAH(4,J).AFTR» 

TOTAY_AFL+AFB+AFBP+AFTR 

IF (DIFF.GT.TOTAY) THEN 

ELAwp(I,J)eAFL 

EBISP(I,J)=AFB 

EBPP(I,J)=AFBP 

ETRP( I,J)eAFTR 

ELSB 

TELAW .. O 

TEBIS.O 

TEBP.O 

TETR=O 

900 TELAW.TELAW+10 

IF (AFL.EO.O) TELAW .. O 

TEBIS_TEBIS+10 

IF (AFB.EO.O) TEBIS.O 

TEBP.TEBP+10 

IF (AFBP.BO.O) TEBP-O 

TETR-TBTR+10 

IF (AFTB.EO.O) TBTB=O 

TE=TELAW+TEBIS+TEBP+TBTB 

IF (TE.LE.DIFF) GOTO 900 

ELAWP(I,J)=TELAW 

BBISP(I,J)=TEBIS 

BBPP(I,J)=TEBP 

BTRP( I ,J).TBTR 

END IF 

LUI-(~JOq~~ :;. SCf~LMrlNIN! 
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IfOTBRUF .,OR Thuraday, Janu.~ 16, 1992 3132 pm 

C 

RBPUC( 1,13, .. UDUC( 1,13 , ,,"UD\JC( I,J, 

TOTUSlI( 1," )-ALU$Br:t ,J,+A8USJH I ,J,H\,UV •• , I,J .,+A1'RUSI$( I ,J) 

Tl"(MFF.GT.O, 'B~(I,"').DI1"l" 

BKJIIMDCI,13'4XPUI)(I,13l"".KPUD{I,J) 

,HABI( I ."'l"",,PVou:l'( I, J' }'*'l.C+RSef'~'~ , J,',"1l"II011l' {I , ;1',,," 

J :8POUT(I,Jt""",OIn'(1:,g')"'~U,,,")~{l,J'~ 

'2 ''!IlftMi{I , J, -f;QIU)JY,(I".J).;U1Soapo(l , g, ..:JH!OJU)t:ff.(I I J , 





GLVSTOR.FOR Thursday, January 16, 19923:32 pm 

C 

SUBROUTlNEGLVSTOR(I,J) 

IMPLICITRBAL (A-H,L-Z') 

INCLUDE 'LAAMP,.CMB' 

C ...... CALCULATE,GRANT STORAGE, SENDING EXTRA WATER TO LV IF ,MLL 

C IS GREATER THAN LONEST '1'ARGBT 

C 

WPF( I, 01 ) .. WPFJI ,01) +MINWPF (I,,"') 

BPFerI ,,01) =WPF( 1,01) +MTtIM'<B ('1,,01) 

GSTOR( I,J+l,)=GSTOR(I, o1,)+ltIN(I,,01)-GBVAP,( I ,J,)-GFFRBL(I,J) 

+ -GLRBL(I,01J-WPF,(I,o1) 

MAXLVS_MIN (,180000,1. 2+LVSMAX( ILVYT( I') ,o1-l') 

TLVS.:LVST,OR( I,01)+LVIN(I, 01) -INOUT,( I, J) -LVI!lV(I, J) 

1F (MLL(I,,01).GT.LLSp ,',TIIEN 

IF (,MAXLVS.GT.TLVS.AND,.GSTOR( I,J+,l) .GT.GSTMAX(IGSYT( I) ,01» THEN 

'DIFF=Mlj!f(MAXLVS-TLVs,:GSTOR (I"J+-1 )-'GSTMAXfIGSYT (I) , J) ) 

'l'GOU'1'=1ffiF',(;!, 01) +AMG1FF, ( I , J,)+GLRBL(r,J,) +RSLR(,I, 01) 

C 

UDRF .. EPF{ 1"J,)+ORAEP,(,:t"J) 

'DIFF_MIN(DIFFiGOUTMAX(I"J) -'!'GOUT) 

,DIf'F-MAX('DIFF,O) 

MFFtMINrnIFF,WPFMAX (I, 01) ~WPF(I"J)') 

DI,FF .. MAX()PIFF"O) 

D'IFF=JUN (UXf'F ,UORMAX{J) -UORF) 

:DI1"F-=JtA;~(,DIFF" OJ 

GSTOR'('I,,J+l')-GSTOR(I,01+l,)..;D,I'FF 

LVIN{I,,J)='CVIN('I,01,)+D'I,FF 

l«PF( I "Jl",l«PFfI , 01) +DIFF 

EPF,( ;I",J'.) =iBPF,( I ,01) +DIFF 

',!)ND IF 

END U' 

XF IGSTOR(:I,,01+l),.GTSaOOO) TREN 

':GSPILL(,I"J).OSTOR(I,J+l)-500,OO 

GSTOR(,I"OJ+l-) .. -SOOO,O 

END I' 

TSPXLL( I,J)=TSYIIlL( I, OJ,)+GSpILL(X,J) 

TSPILL(I,13) .. TSPILL(l,131'f'GSPILL(I,J) 

IF (J .EO.12 .,AND.I.LT.89) GSTOR.(I+l, I)-OS,TORII, 13) 

,C,,., •• BALANCE ,GRANT SPILL 

C 

IF (GSPILL(I,01) .0T.0,)'1'REN 

Xl=MIN(,1),.S*GSP'ILL(I ,01) ,LEEMAX( I ,01) ) 

IF (LVTCON( I ,01) .GT.Xl) 'TREN 

LVTCON(,I,01) =LVTCON(I ,J) -Xl 

ELSE 

Xl .. 'LVTCON(,I,01) 

LVTCON(,I ,,01 )=0 

END IF 

LVSP,ILL( 1,01) .;LVSPILL(I ,J l+Xl 

CONAG(I,Jl=COlfAG(I,J)-Xl 

GIN(I,01 )';GIN(I, J) -Xl 

GSPILL(I,J)=OSPILL(I,J)-Xl 

END IF 

CCC'lSG:t,nG 
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GLVSTOR.POR Thursday, January 16, 1992 3.32 pm 

C..... CALCULATE LONG VALLEY STORAGE 

C 

c 

c 

LVSTOR(I,J+I)-LVSTOR(I,J)+LVIN(I,J)-LVOUT(I,J)-LVBV(I,J) 

IP (LVSTOR( I,J+l) .GT.MAXLVS) TRBN 

BTROS_MIN(LVSTOR(I,J+l)-MAXLVS,LVCAP(J)-LVOUT(I,J)) 

IP (BTROS.LT.O) STROS.O 

LVOUT(I,J)-LVOUT(I,J)+STROS 

PVOUT(I,J)=PVOUT(I,J)+ETROS 

TROS(I,J)=TROS(I,J)+ETROS 

LVSTOR(I,J+l)-LVSTOR(I,J)+LVIN(I,J)-LVOUT(I,J)-LVBV(I,J) 

END IF 

IP (LVSTOR(I,J+l).GT.MAXLVS) THEN 

WPR-LVSTOR(I,J+l)-MAXLVS 

WPR-MIN(WPR,WPF(I,J}-MINWPF(I,J}) 

WPP(I,J}=WPF(I,J)-WPR 

TREL(I,J)-TREL(I,J)+WPR 

LVIN(I,J)=LVIN(I,J)-WPR 

LVSTOR(I,J+l)-LVSTOR(I,J)+LVIN(I,J)-LVOUT(I,J)-LVBV(I,J) 

END IP 

IP (J.EQ.12.AND.I.LT.89) LVSTOR(I+l,1}=LVSTOR(I,13) 

RBTURN 

END 

LUHOORFF & SCR,--MRNINI ,~ Consuit:;ng En;:,reers 
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GIUlPUMP. POR 

e 

SUBROUTIRB GlUfPUMP ( I , J) 

!MILletT RIAL (A-K,t-I) 

IlIc:LODB 'lAAMl>.CMB' 

C...... IifI'l'IM:.rlB MIlfIMUM PUMPllfC POll RBsT or 'lIAR 

e 

c 

HINllJIW .. O 

MlIfBIS .. o. 
MIN8p.O 

Mtll'tlt.(I 

e ....... IUft MlttI""M PUMPING FOR. iUJsT ot 'iltM 

e 

c 

IF (.1.t't.12) TIIBIf 

DO. too JJ .. J+l,12 

.. lMLAW*M:utti\.W+LMtG1f(2.:JJ), 

MtnIs-MtNBllt+S1SGW(2; JJ) 

MlIf81hik~+.fOOW(,2 ,J<1l 

Mt~tifll'R+TilGW.(.~'.:JJ ) 

tt)./) cONlftIMr 

IWJII 

1+1·~(J 

MtH8tS:"o.' 

MttB'hO 

M~iJ' 

aw, IF 

c .... _ ..... iJ.UI4' MIlUM. PUMPlifG TliRoUGlI 'tlfts MOllitlt 

C 

c 

tItiMQf.it,,1~·)=utAwl>(.l' ,1':n+Ui:.AWP( I ,":f) 

BtiAlftllI, ·l'11 .. BtA1f1t.(·I·,l'll +ltAWP ft"J) 

J.iA'Wt)MPlitn.AWP(I,l';J)+ZMWP(.I',U)+HINLAW, 

UBla'(Y.,.1::!) .V8IIIP'( I,n r+U8IIftV(I ,:1). 

ftISPlI,H)-DISP(·I,13)+htSP'(I,J.) 

Bl$PtJMll<.u8t&,( Je, Ul>1'BlfS1>( t',.1 3,,"'KiitBIa 

UBPP«'>, 13)-UBPP( I, 1'3)+U8'P( I,J) 

Jt8Pll( I, 13!) .. B~('I,13,)"'B8,p'(I,Jr 

IINIt)MPo.UBnfl, 1.3) +H1IP( t·, 1.3 ) ... MIIt8P 

U'l'RPTt, 13, 1ttri'Rl>'( 1,1 j ,+tri'JlP ( r,J) 

BTtIti( I, 13}.i!'l1IP(l, 13 ,+B'rRi'{I,J, 

'tBPUMP.UTRP>(I, i3,+ITKP(I, 13,+Ktlf'1'IJ 

c ......... IF ANNUAL PUKP1KG + RBsT-Ol"-YEAR MllflMUM IS RIGRER 'l'itAH 

:: "GRUN aooJt" LlIltTS; TimNR:!DIJC£ MONTHLY MAXIMUM TO zno 
:: PoR RESTOP tsAR 

IF (J.LT.12) TflBN 

IP (LAWPtJMl'.G't.MAXLAW(I,ll» TtmIt 

DO 901 JJ=J+l, 12 

MAltLAw ( 1,3.1 ).0' 

90'1 COlrHNn" 

Elm It· 
IF (BISPUMP.GT.MAXBIS(I,13)) THEN 

DO 90'2 JJ=J4-1,12 



GRMPUMP .FOR 

c 

MAXBIS(I,JJ).O 

'02 COtrrIIIUa 

DO IF 

IF (BPPUMP.GT. MAXBP (I, 13 )) TllBR 

DO '03 JJeJ+l,12 

MAXBP(I,JJ).O 

'03 CONTINUB 

BND IF 

IF (TBPUMP.GT.MAXTR(I, 13)) TRBN 

DO '04 JJ-J+l,12 

MAXTR(I,JJ).O 

'04 CONTINUE 

DD IF 

DO IF 

RETURN 

DO 

Thursday, January 16, 1"2 3132 ~ 

LUI-hO<=lFF & SCRl_MRN!NI 
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OUT. FOR: Thursday, January U, 19'2 3.32 pili 

C 

C 

c 

SUBROUTIIIB OUTl (IYRST, IYRBND)' 

:lMPLICIT UAL (A-tl,L-Z') 

IRCIlUDB ·LAAMP.CMB· 

OPR (l,FILZ.·SUMMARY.OUT·) 

ooR ('2"F,n.z.·'AVEJ(.OUT·) 

OPIm' ('3,FI~·HOlfO'l'RIB.OUT·)' 

OPEIt (,f;oUL ... ·MoNoBAL.OUT·) 

DO l~O I~IYRWtjIYR8ND 

DO, un J-1,1-2 

IfiIOeIMORi V) 

IF ('IHO.LT.4) IYRaI+l 

D' {IHO.CUI.,.} 1m-1 

LJl.WPUMtcULMlil!fl'~.1):+m.AWPt I, J,li 

UQ __ URSPt1#.J:)+&IlUP( I, J) 

_nI$«UBI$1,I, J.)<I'ZBPP{.t ~JI 

~tmlPt.:1l.,J')""ftII'it'(I • .1) 

l!t8PtJfIip~MP<I'&ISPVMP+ilPPUJIP 

~e~+Di1m" 
..... ~Jl(iI: • .T»;+RlWIM(.Jf*t;U_(,J" 

~RD(I.J)~I.;""4Jl.ll'tIFSP«t.J) 
LOSS:oibU:i'I,J'J-(: ... .oUTf·l:,J'l+O~(·I,J,'+OBitSoUT( if .. ") 

.. +08POUT(I' .,.).~,( irJ.Jl-Ol'IWlfl,J')) 

L~ITCB('Jl""' __ iv.ll .. .'lt"DFM;(I,j, 

.,.~liIatI~J,+""3(.I.,J'} 

~V(I",3l"'M>.UM.t~J')~U • .lll 
~YMRR4WCru+_lU. 

'l!iHlIrAt~:ll.Jl+'~I:\f(2"',J}*HBR(I)t'I. if" 
<I' 

.1IIlft1t 1 t. 1(2) i:_,,~AlIlUl if, J) •. TUSBS:.~,I, J) .. , JIOA\P;{,l8ieYT( I ) ,J J .• 
J . 

'" ~I:",J+'1l"GSlm.~I.,"""l' .;mm..( I ,.1.) ,WPF'l I ,JhL.'l!OR(,I.,/l41 ),. 

'I' ~l!4;iT,) .PVGUT(I~4'. j1J'iI1UM'{I. J'.) ,OVUMP ... l'MAIJ).#~.I.,.J·), 

'" ·~tt."J"!l,~'I'''+l:' 

lllW 1fOItIIAr 12:n" ... O,,_.~.~·.:O\), 

WlliI2 1'2" 1103') n«." ~,:t1>TMll1J!l.lI.·J'I, ,:AftX( I., J,), OPV01l1r'(cI". J'I , 

<I' otalfSOUTfI,J:l:,OBI'SOUTlI,.J;)"OBPOUl"(I,J),01'JJO,UT('I,.J),.LOSS, 

"" '~I;,J,) 
103 PORMJilr' (3t5,.,It!'1J0. 0.) 

_ITt '(3, t04J I'YR,I'MO,.LVACT(I,."l ,aLW'P(I ,J.b:L'VIlRi(J: ,Jl,r.'lBtRR, 

<l'I" __ fJ:.,J·')"'t.,~'fl:,, J) .1K:IlOfl ,J,,) ,.IIWFF;"tt."J.l ,WCI,1lJt, 

+ ~!(,I,J'),,1fSl'ma.! I., J!).,JtCRC>(I" J) ,.IIPR'(I ,J) "PCIRJt"P'J!CQN( I ,J"., 

.. 'PSPiILli(Zo,J) ,'RS'ACT.(,J:, Jl",COItM(I, J )., TQ!1!GAtll',AMG1PF,( I,Jl)., 

.. RSLIt(I , JihiGt.R£L;(I "J;} ,GS'l!OR[I ,J+1 ),GEVUh,J),.WPP(I,J), 

,+ "'l:LL("I,.J;», 

1,0i( ~ i,'2'Ii!t,24!'lt,.O') 

l"aqjt 1 



OUT. FOR Thuraday, January 15, 1992 3132 pm 

C 

C 

C 

C 

C 

C 

C 

c 

+ CPCP(I,J"MLSC(I,J, 

105 FORMAT (215,SFI0.0,FI0.2,FI0.0,FI0.2,F10.0, 

101 CORTlRUB 

100 CORTlRUB 

CLOSE (1' 

CLOSE (2, 

CLOSE (3, 

CLOSE (4, 

OPEN (l,FILE.'LONG.OUT', 

OPEN (2,FILB",'ROUND.OUT', 

OPEN (3,FILE='LAWS.OUT', 

OPEN (4,FILEe'BISROP.OUT', 

OPEN (5,PILE='POWBR.OUT', 

DO 200 r-IYRST,IYRBND 

DO 201 J=1,12 

lMO-IMORL(J, 

IF (IMO.LT.4, IYR-I+1 

IP (IMO.GE.4, IYR=I 

LVO.LVGAIN(1,J,+(LVGAIN(2,J,*LVRO(I,J,,+(LVGAIN(3,J,*LVIRR(J" 

RVL-RVLOS(1,J,+(RVLOS(2,J,*RVRO(I,J" 

+ +(RVLOS(3,J,*(RVIRR(J,+RVRBC(J", 

GTG-RVTRAN(1,J,+(RVTRAN(2,J,*LVSTOR(I,J" 

LU-ALUSE(I,J, 

LP-ULAWP(I,J,+ELAWP(I,J, 

LL-LAWLOS(1,J)+(LAWLOS(2,J,*LWRO(I,J,,+(LAWLOS(3,J)*LU, 

+ +(LAWLOS(4,J,*LORDIV(I,J,)+(LAWLOS(5,J,*LP) 

BU .. ABUSE(I,J, 

BPeUBISP(I,J,+EBISP(I,J, 

BL-BISLOS(1,J,+(BISLOS(2,J,*BISACT(I,J,,+(BISLOS(3,J,*BU, 

+ +(BISLOS(4,J,*BP, 

RCTOR_(RVOUT(I,J)-BCSPR(I,J,,*0.15 

PPVOUT-PVOUT(I,J,-RCTOR 

WRITE (1,202, IYR,IMO,WPF(I,J"MTMAKE(I,J"LVRO(I,J" 

+ RCD(I,J"BCSPR(I,J"LVG,LVIRR(J),LVOUT(I,J"LVEV(I,J" 

+ LVSTOR(I,J+1) 

202 PORMAT (2IS,lOPS.0) 

WRITE (2,203, IYR,IMO,LVOUT(I,J"RVRO(I,J),BCSPR(I,J), 

+ RCD(I,J),RVIRR(J),RVRBC(J),RVL,RVOUT(I,J"GTG, 

+ RCTOR,PPVOUT,PVOUT(I,J) 

203 PORMAT (2I5,12P10.0) 

WRITE (3,204) IYR,IMO,LWRO(I,J),FSLU(I,J),LAWIRR(J),LAWREC(J), 

+ LU ,LL, ULAWP( I ,J) , ELAWP ( I, J),LP, LORDIV(t,J) ,ALSPRD( I, J" 

+ LAWSIN(I,J),LAWSOUT(I,J) 

204 PORMAT (215,13P8.0) 

WRITE (4,205) IYR,IMO,BISACT(I,J),8ISSPR(J,,8ISIRR(J), 

+ BISRBC(J"BU,8L,UBISP(I,J),EBISP(I,J),BP,8ISORD(I,J), 

i...UHOQRFF S SCRLc,/1RNlhJI 
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OUT. FOR Thur.clay, January 16, 1992 'Jll2 :pili 

.C 

c 

... ;BrSIlI:(,I ,J) ,BIoSOUT(I,.J) 

ao!I '1'OIQIA.T .(n~,12.n'O.tI) 

'WRI'l'II l5,2Ml 'In,.~HO'LVOUT(I,JI),,G'J:G,PP¥OUT,1IABX(I,J) ,1JLALOS(1,J) 

21tS l"GRIaT(U5,5Pltl.O;) 

201~B 

2o.0'~ 

.CLOSB(1) 

CLOSB ;(2) 

~:(3" 

'm:.esB .(4) 

,a.OaB (5) 

IiIPIIR (l,ng- ·_~no:.OUT') 

aPR ,('.'~·'TI:lf'BM1IA .. 0UT" 

OPBlf( 3" 1"1L8oo ·PUMPIiNG.·OUT' , 

OMJI (.~~AUT·) 

.... :l'5"Jl'IU'- "MIT .:SVIt' ') 

flO .., :li.,lf¥RSIl' •. tHBIID 

flO 31tt J,-1,12 

r"'I1Ul!RL,tsJ 
r,p' (~.Dr.~) ~~1 

tv (, UIP.,cz... ua;..r 

UU.·A8PUSB('1:.,J) 

IIPP-UBPPlr ,.J}4'BBPPf'l ,J'l 

BlIL .. NCILOS(1,J}'+(ItMLOS(,2 ,.1l) .8PRO( 10,.1) l+(SroLOS(l,J) *8PU, 

... "'(BX4LOS(:4~J').BPOIIfDX'VlrI,Jl) ... (ftGLOS(:S.J'):·BPP) 

TRU-ATRU811'lX,J:)' 

TRPa.uIlIII!{,I"J)""~( 1 .. .1) 

TRL..'1'RLOS(!l, J)i.f.{TRLOS( 2 ,")"'THROe 1,.1) ,+(THLOS( 3,.1) .'tIlU) 

... +(,TJlLOS,('.', .• J»,.AftFSPfl:"J)'r+(TRLOS(,5·,.J).*TBP) 

LAWPUJlP'aULMfp,l\I,.,Jl+BUIWP-~:I ,.I, 
B'lSPUHP"UItYSP(~l\"J)+BBIiSP ( I ,J) 

BPPUHP-UBPP(,I,.,.1'):+BUP1I, J,) 

TRPU .... UTRPlI, J'l+BTRP (I ".1) 

ORABllC_( (ORUP(.I,J'lIDAYS.(J) ) .• 365)/724 

ORBViotORUP(,I"J)"'H'l'MAKB( I, J, +wpp I I, J) 

OR'apC-( (ORBD/PAUIJ, ,.365,/'724 

PVOUTC .. ( (PVOUT( I,J, IDAYS(J) ).365,/724 

ORBLIr=PVOU1'lI, J) -IlOROVI(I ,J,) 

OR&UDC-«OR'LD/DATS(J».l65)/724 

ORBBDwORBLD-BISORD(I,J) 

OR&BOC_( (oRBBD/cPAYSI.1) ).365)/724 

ORllLlhoORBBD+LAWSOUT ( I , J) 

ORBLRC"I(OR&LR/DA1'S( J):).365) 1724 

ORBBR-oR&LR+BISOOT I I, J) _BPORDIV I I, J) 

OR&BRC"(.(PRBBRIDMS'IJ) )*365,1724 

TINOUT .. ( (TINIIIF( I.,J)/OAYS(J" *365}/724 

PVTTLC .. ! IPVTTL( I ,J) IDAYSIJ) ).365) 1724 

BCTOR=tRVOUT(I,J)~8CSPR(I,J})·O.15 

LUHOOPFF & SCR:~MRNfNle CP~S'-"Ci"g Ec-;: '-''''''"'--:3 
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OUT.POR Thursday, January 16, 1"2 3132 pB 

C 

C 

C 

C 

C 

C 

C 

PPYOUTC_«(PYOUT(I,J)-RCTOR)/DAYS(J»*365)/724 

LAWPUMP-ULAWP(I,J)+BLAWP(I,J) 

BISPUMP_UBISP(I,J)+EBISP(I,J) 

BPPUMP-U8PP(I,J)+EBPP(I,J) 

TRPUMP-UTRP(I,J)+BTRP(I,J) 

BBPUMP-LAWPUMP+BISPUMP+BPPUMP 

OVPUMP_BBPUMP+TRPUMP 

LVP_ALVPP(I,J)+LVLR(I,J)+LVSPILL(I,J) 

WP-AWPP(I,J)+WSPILL(I,J) 

PP_APPF(I,J)+PSPILL(I,J) 

RP_AMG1PP(I,J)+RSLR(I,J)+GLRBL(I,J)+GSPILL(I,J) 

WRITB (1,302) IYR,IMO,BPRO(I,J),XKEO(I,J),BIGIRR(J),BIGRBC(J), 

+ BPU,BPL,UBPP(I,J),EBPP(I,J),BPP,BPORDIV(I,J),ABPSPRD(I,J), 

+ BPIN(I,J),BPOUT(I,J) 

302 PORMAT (2I5,13P8.0) 

WRITB (2,303) IYR, IMO,TRRO(I,J) ,TRSPR(J) ,TRWIRR(J) ,TRWREC(J), 

+ TREIRR(J),TBEREC(J),TRU, 

+ TRL,UTRP(I,J),BTRP(I,J),TRP,ATRPSP(I,J),TRAR(I,J),TBOS(I,J), 

+ TIMSTOR(I,J+l),RAISTOR(I,J+l),TRIN(I,J),TBOUT(I,J) 

303 PORMAT (215,18P8.0) 

WRITB (3,304) IYR,IMO, 

+ LAWGW(2,J),MAXLAW(I,J),ULAWP(I,J),ELAWP(I,J),LAWPUMP, 

+ BISGW(2 ,J) ,MAXBIS( I,J) ,UBISP(I,J) ,EBISP(I,J) ,BISPUMP, 

+ BIGGW(2,J),MAXBP(I,J),UBPP(I,J),EBPP(I,J),BPPUMP, 

+ TBGW(2,J),MAXTR(I,J),UTRP(I,J),BTRP(I,J),TBPUMP 

304 FORMAT (215,20P8.0) 

WRITB (4, 305) IYR, IMO, ORAEPC, ORBEPC, PPYOUTC, PVOUTC, ORBBDC, 

+ ORBLDC,ORBLRC,ORBBRC,PVTTLC,TINOUT 

305 PORMAT (215,10P10.0) 

WRITB (5,306) IYR,IMO,LVP,WP,PP,RP,TPR(I,J),MLL(I,J+l), 

1 WPP(I,J),OVPUMP,RAEX(I,J) 

306 PORMAT (215,5Pl0.0,Pl0.2,3P10.0) 

301 COMTlNUB 

300 COMTlNUB 

CLOSE (1 ) 

CLOSE (2) 

CLOSE (3) 

CLOSE (4) 

CLOSE (5) 
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LIWIP.CQ Monday, Janua~y 20, 1"2 10.30 ~ 

C 

c..... •••••• eoMMOll BLOClt8 POll PROGRAM LAMP. FOR··· ••.•••••• 

c 

C 

C 

c 

e 

C 

C 

c 

COJaCQII IQRYDI WCRO(.ih8',U),PCRO(.OI8t.U), 

+ QRO(.O.89,U),CltCP(.O.89,U) 

COMMON ILVRYDI OllAJP( .018', 13) ,J,VRO(4018!l, 13), 

... ReRWY(40.89, 13) ,RCLRV(.OIS'.13),MTMAU( .0189, UI, 

... RCSPR(4018t, ll),LVPCP( 40 18', U) 

COMMON /OVRYDI RVRO(40Ie',13),LWRO(40IS',13), 

... HRO('O,8t,U) ,&CRO(40Iell, UI ,8PRO(40189,13), 

... L88PM( 401et, 13) , TlJRO ( '0''',131 ,00000( 40IS', 13), 

... MBOVRO('Ole" 13) ,I1CSPR('4018!l, 13) ,PSLU(.Ol", 13,), 

... lnUI<I( 41h e" 13 1 

COM,M()N IMJllVAI AGIBDIV(4.0:89, 13},.AGIBFAA('0.&!I, 13), 

... loLIl(4QI89, ll).,.ALVPF(40 I &!I, U),AMG1'F(40Iet, 13), 

... UARt>IVC;4Ih", ll) ,UAA1RJl( '0,",13) ,APn1'0.89, U), 

... AtNI03( that, 13) ,UMft)4( (0189, 13hAWALJRa( 401S9, 1·3), 

... AWPPf'.O'ttf·"ll), 

~ IQ'¥GII COlIHt4'0"",1'3J,IIPCAPU3" 

... GrlAPo«(Od' •. 13 I .• GeNe 13) "Gl8J'AAtl3) , GIN,(,'O I 811, 1.3}, 

+ ~'('1,),G1tC:U(13,)"G:lJpru,('Ot8!l, U"GS'rMlf(' ,13) ,GSTM~N(" 13), 

... GSTCm(41h.n.ll'}"GOU'lMAX(40;89, 13) ,Gt:Al"'Ul) 

C()MMOJt /:tItPrVU1 LJdQ'( 3,,3) ,LLS( 3) ,I.M'HOI89):,QU'll'(,'O :811), 

+ loVACT{''8!t,89, U).BLVP"(.&,l:t):,PLVPF«&, 13), 

+ LVLR(4.lh8t"ln,LVsplloL(,'Ola".11)"lO~R('O'II9"UI, 
+ LV!.'COlf-(.,tO'"t',.ll) "MBGAIlf(,10 , 131,JtM:RR(4Ota' ,.13 1 ,Mt.J.( 40;89, U:" 

... LIB~,tola'.13') ,MG1_X(40.8., 1,3·),H:MMA(,40.e'.1:3), 

+ teVOlot4'OtS', UhML8C(:4018!1, 13) , MC::»P,3', ,~AP( U),MtoIWAP('1'3') 

COMMON' IMB'IIORI Ol)ITc:Il(1.3) , P"lWIV(,13'hPAJlIRR( In, 

... D!'1I(:', 13) "F ..... (., 13) ,PSPIX;Lf40,Di 13.)"P'MOM(40:S9, U), 

... RS"CT:(40 .• 89" 11')',8RSJlF(", 13) ,rR8PJ'(.',13)',RSI.R(40Ist, 13:), 

... IWSIl'1'G('.Oca,. 13 ) 

COMMON IMBV'r'U' SANJ)3(.13) ,SAIID4{13),TPl\« 401U, Il'),TQJ,140'.',13:), 

+ WALIRR( 1,3),1lWFF( 6,13) ,FWFF(', 13 ),"'11'( 401S9, 13 ).,WSPIU,(,40.S9, 13), 

... 1I'l'CON{40:89" 13), WPPMAX( 40:.89,13'), WCAP(.13) 

COMMON IOWAI IUIPSPIID( 40 .a" 13) , ALSPRf) ( 41): 8' , 13) , 

+ ATRFSP( '0:8',1'3) 

COMMON, lovvsl BIGGW( 2,1.3) , BIGIRR( 13) , 

.' SIGLOS( 10, 13) ,BIGUC( 13) ,BIGSPD( 13) ,BISA<:T( 40:89,13" 

+ atsCAPI13., ,8ISGW(2,13) ,8ISIN(4.0:89" 13) ,aISIRR( 13) ,BISLaS( 10, 13), 
~.~ 

• BISORD( 'O:S9, 131 , JISOUT( 40189,13) ,OJISOUT( 40189,13), 

• aISREe( 13) ,BISSPR(13) , BPIN( 40189,13), 

+ BPOR;DlV( 40:8t, 13) , SPOUT ( 4018', 13) ,OJPOtlT( 40.89, 13) 

COMMON IOVVERI EPF( 40:89,13) ,EXPRED(40:89, 13) , FLOW'LA ( 401S9, 13), 

LUI-'r:JORF;= & SCRLMRNINI. I§J CG-S,~,:";:; C-:::~·.2°':-'" 



\ 

I 
1 

I 
I 

I 

LAAMP.C:MB Monday, January 20, 1992 10110 am 

C 

c: 

C 

C 

c: 

C 

C 

c: 

C 

c: 

+ RABV(ll"RABX(COI89,ll"BC:AP(9,ll,,~S(10,ll', 

+ BAISTOR(COI89,ll, 

COMMON IOVVLI LAWGW(2,ll"LAWIRR(ll"LAWLOB(10,ll" 

+ LAWRBc:(ll"LAWSIN(COI89,ll"OLAWSOUT(COI89,ll" 

+ LAWSOUT(40189, 13, ,LAWSPD( 13, ,LONGBV( 13" 

+ LORDIV(COI89,ll"LVBV(40189,13" 

+ LVGAIN(10,ll"LVIN(40189,13"LVIRR(13"LVCAP(ll" 

+ LVOUT(40189,ll"LVSMAX(9,ll"LVSMIN(9,ll, 

COMMON IOVVMPI MAXBIS(40189,ll"MAXBP(40189,ll" 

+ MAXLAW(COI89,ll"MAXTB(COI89,ll"OPVOUT(40189,ll"PVMIN(13" 

+ PVOUT(40189,ll"PVTRAN(10,ll"PVMAX(ll"PYTTL(COI89,13" 

+ PCAP(40r89, 

COMMON IOVVRI RCD(40189,13"RCRFSR(13" 

+ RCTRV(40189,13"RBDFAC(40189"RBDUC(40:89,13" 

+ RVLOS( 10, 13, , RVlJif( 40189,13, , RVIRR(.13 , , RVOUT( 40:89,13" 

+ RVRBC(ll"RVTRAN(10,ll, 

COMMON IOVVTWI TRGW(2,13"TRIN(40189,13"TRWIRR(13" 

+ TRBIRR(13"TRLOS(10,13),TRTRAN(10,13"TROS(40189,13" 

+ TBOUT(COt89, 13, ,TRWRBC( 13, ,TRBRBC( 13, ,OTROUT( 40189,13" 

+ TBSPIL(13, ,TBSPR( 13) ,TBSPD( 13, ,TINBV( 13, ,TINSTOR(40189, 13" 

+ TININF(CO:89,ll),TOTUSB(40189,13),UORMIN(13"UORMAX(13" 

+ LUSBP(3,13"BUSBP(3,13),8PUSBP(3,13),USBDRY(S) 

COMMON ITIMBI DAYS(12"IMORL(12, 

COMMON IBATHYMI GLBATRY(73,3"LVBATHY(97,3"MNBATRY(170,3, 

COMMON IFISBI LVCFS( 12, ,VCFS( 12, ,PCFS( 12) , RSCFS ( 12) ,MG1TR( 10), 

+ PTR(10),WTR(10),LVTR(10) 

COMMON IYRINDBXI IFFYT(40189,4),IGSYT(40189"ILVYT(40189), 

+ IRCYT(40189"IMLYT(40189),IDLL(40189) 

COMMON IBeI LPMP(3,12"BPMP(3,12,,8PPMP(3,12),TRPMP(3,12, 

c: COMMON IOVDTWCBI CMAXP(10),TWSBL(25,10"MINWSB(10"TP(25), 

C + WSBL(40189,10, 

C 

C 

C 

COMMON IpUMP11 ULAWP(40189,13),UBISP(40189,13"UBPP(40:89,13" 

+ UTBP(40189,13"BLAWP(40189,13"BBISP(40189,13"BBPP(40189,13I, 

+ BT1IP(40189,131 

COMMON IOUTPUTI IDTMNB( 40 189,13 I ,GFFRBL( 40: 89,13 I, 

+ GLRBL(40189,131,AVBX(40189,131,MINWPF(40:89,131, 

+ ATWP(40189,13"TSPILL(40:89,13) 

COMMON IUSBSI ABUSB(40:89,131,ALUSB(40189,131,ABPUSB(40189,131, 

+ ATRUS!(COI89,13),TRAR(40:89,13),OTBAR(40189,13) 
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,c."".,. ,Q~ '$~~ 
,~ 

c 

\~. lt~fI,tJ,)",;I .. ;l,,'lll ).no.,9;1.,·3{I" 3il" 3'1, ao ,91 ,ao., 3-l"$1., rae .2'5,1111 

~ 1(~(J,)" .. ;I ... ).,).jZ')14,'5",f,7 "1I."&,,:l:o,;lJ,,,!U,,!l,,Q,,~1 

c ,~ ('Y;nli,l.'JJ)~J .. il, .12:)l -4 .·:t2il.6liO,,;l3 •• 65"", '7 .,00502,;1 .-'19'1'9-8il" 

.C + :1,' .'563"91 , .. 1<0:.,074-5 ",·1;0 .,4:02'162, ~,O,.~5-1~",:3 .• "06;"1S,2. 11'68'6'1.'1, 

C..il •.• ,¥O .• ~,,, .,lU4Ile I 

.C 

Ie ~13 ,(~,JJ~ .. ,.!I .. ,t,l:2;)1 1.0Qil(f.O" 'O""i7<832, .'0 •• "11855, 0"."'.59, 

,'f+ .'''''''02_,,'~ _""3!6;2" .0 .'''':3'3<0, ",.'~2:2 .. '0.·9994·5;5., '0.'9'9"$8, 

,I: +1).H7.6'rt17, 'O""Y~11 I 

.c 
'c ~ .. ,('QC:P~c{"J~"J.l,l2.)1 0",os,"Si61 .. :0 •. 054189$,o.~'18!1:,o.'O'S.092, 

.e ,.. \O .• l:o§~":,,p .• ":7"~:7 ,.,0 .02 3U'1, .0.,,0,'".4'1.1,0 .ttI·!I>',2:J-'$ .• O. O.6.0\9lS5~ 

I,e: +o.:O'.,u,,",)0.~0414 1 

,fl 

~ _lJ,l& ~\~~;(oi1'},.~ .. i,l:Ul O ••• 2~6, :o"~_u,, ,0 • .0:000224, 

11-. t i9:'~'227, ;O",O~2,2'S, :O.\o~.2"., •• ~"'8,O.o.oOf)JI." 

,C + ,',iO:9R~,}$:I Of~J\Q1 •. ,Q.,o~.~.,O"ooe,o:l'U / 

Paqe -1 





LAAHP.tMT 

c c.... IIfl:rlALtz'l BVaRYTllIIIG 

c 
DO '9'0 1-40',.' 

DO "1 J-l"n 

,JlGI!ft)I17 (I. J).O 

JlGtatl'Art{ I , .. n-o 
AIIt( I,J r.'O 
AL'ftI1I'(, or I 3 •• 0 

MlGI",. t,,"l-O 

»MDYV( I,"}" 

MtMnut« I, J}.O 

APFl'{I.")-o 
MI\JIIlt3(I • .J~' -0 

AsMI!IM,(l'~Jr~ -0 

-'DIR'U~.;rl·O 

AWiFtI".J,'4 

'~:(I,,'U4 

,....{I",~ ..... 

4H!(:t • ..1fJ'WG 

CliJ'MUi(1:'1,J~ • ., 

~'t'l.a:t .. G 

dtt',~l[:t-1) 

UA~:t,3t..o 

llI1'llR('a:"lf,J .. o 
\JWSlI':£iLl.(t.ll:""J:}-O 

~()I,.,l1'l",11 

IL~(~ ... lI 

,JtLU('!t,~ 

~fit,,\u!,..o.o 

~_(JJ:,/lJ\)"" 

,~(lt,t'J,)<dO 

f~f~i<J)t,..&:O 

'!JIUttI(iL,tJl) • .o 
''''B1''inl'L'(l'Lf~)'IIO 

~OMCI" l7 )-'0 

i8l18PJW(:r."iJ).o 

;~(iL,~)"lI 

I'AftP:SP,1'1 fJ;) oi.O 

'lJtft~(ll ,.,,. .. 1) 

ill:r&D ,'I ,<1).00 

mSGRD(Xl.,.l).'O 

'BISOU'r(:I,J) .0 

"&1\:1111 (I ,01 )'.0 

'BPORDI,V (il:,OJ) =0 

8POt:lT(I,J)-O 

'In''F ,!,I ,'J).O 

BXPRlm(I,J).O 

"'Fl.OWLA(.I ,J)OiO 

'1!A2XfI,J)_O 

'RCSPR ( I ,'Jr-'O 

liAlfSIN (, I,J ,.0 

i,MWSOUT(I,J),;t() 

,LORD IV (I,J ,' .. '0 

Monday, Janua~y ao, 1'" 10t30 __ 
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LVBV(1,J).O 

LVIN(I,J).O 

LVOUT(1,J).O 

MAXB18(1,J).0 

MAXBP(1,J).O 

MAXLAW(1,J).O 

MAXTR(1,J).O 

PVOUT(1,J).O 

RCD(1,J).O 

RCTRV(1,J).O 

RBDFAC(1).O 

RBDUC(1,J).O 

RV1N(1,J).O 

RVOUT(1,J).O 

TR1N(1,J).O 

TROS(1,J)-O 

TROUT(I,J)-O 

T1NINF(I,J).O 

WPF(1,J).O 

1GSYT(1).O 

ILVYT(I).O 

1RCYT(I).O 

1MLYT(I).O 

ULAWP(1,J).O 

UB1SP(1,J)=O 

UBPP(1,J)-O 

UTRP(1,J,.O 

8LAWP(I,J).0 

8B1SP(1,.1).0 

8BPP(I,J).0 

BTRP(1,J).O 

TFR(I,J).O 

TSP1LL(1,J)-O 

1DTMNB(1,J).O 

GFFRBL(1,J).O 

GLRBL(1,J)-O 

AVBX(1,J).O 

MltnrPF(1,J).O 

ATWP(I,J).O 

RUSIITC(1,J).O 

OLAWSOUT(I,J)-O 

OB1SOUT(1,J)"O 

08POUT(1,J).O 

OTROUT(1,J) .. O 

OTRAR(1,J).O 

nl COlIT1tnJB 

no COIITltnJB 

-.~-,. 



APPENDIX B 

Summary of Output Files 

LUHOOPFF & S~P~MRNINI 





IYR 
tMO 
AVEX 
l1USES 
HAE.X 
HCAlP 
,NUL 
,G'SlDlt 
mEL 
WlPF 
LvSroR 
LVOUT 
"OUT 
UMINF 
,ovroMP 
~ 
mos 
''OMST'OR 
HMsmB. 

J'¥R. 
!IMO 
ID'lrMNE 
,AWEX 
(~'PVOUT 

OLAWSOUT 
OBISOUT 
'OBPOl1I 
am OUT 
LOSS 
OTHAR 

AppendixU 
Summwy ofOu4>utFiles 

AD Values in .Aer~'Feet lfJriless Netetl,etberwtse 

Year 
Month 
A~ailable 'It(;) e.wt (ibd0reIDOMVCHor NOTENUF) 
T0tal Uses 
Calculate.aH:aiwee E~p()pt 
Hai~ee~~fimtTa<I;ge;t 
EaCl-iQf-tt4@1lit;a Mm:oo lLake El,e.vatioJa (ft MSL) 
&dd-M.QEJ.It1l Gt:allJlt :$;1ocage 
''f,ataa lteJl~ 11'0 M6'oo lake 
~est R~ HO;w \{:~o lB.as:~ll E~J;lGnt~ 
&S~""!Miooa:1ih Lwlg Valt1ey ~~ge 
Lon;gV;,al}lef 3~w 
lD.'I"" ... "'......... ~," "il,l"",,, ,r\.wtil't "..0" ;C'~lM~'f.tl,.,. \V;.ut~g '~{{&t::.Ulv"w 

T;inemaa hRo.w 
'Totm. ~ms 'Valley .Paamp.1. 
1:*1 ~Owell~ V6.y 'Spr~ 
Tmema1a ;t;(i) Raiwee,Oper.CtliQtlal :Spr:ea,41i~ 
End",m-Moo'tb 'IDimemalha ;,~. 
Bmt-,oi' MOcmbHaiwee iS1Qn~~ 

Yiear 
:MQIl'th 
-:UOOMUCH/NOTBNUtF lndu 
Available to E~port ;(before ''{'OOMUOMor :NOTENT.;J;Fj) 
Ple,asant Valley Outflow (before TOOMUChI 'Qf NOTEN:OF) 
Laws Area Outflow (before TOOMUOHm NOT;ENUF) 
'Bishop Area Outflow (before TOOMUCH Qr N01"ENUF) 
Big .~Pine Area Outflow (before TOO~1UCHor NOTENU;F) 
Tinemaha.to iHaiwee ,Outflow (before ;rOOMUCH or NOifENUF) 
Rleasant Valley to Haiwee 'Losses (before TOOMUCHor ;NOTENUF) 
Tinemaha .toHaiwe.e Aqueduct Release to meet uses 

~':::.:.. 





MONOTRIB.OUT 

lYR 
IMO 
LVACT 
ALVFF 
LVLR 
LVNIRR 
LVTCON 
LVSPILL 
WCRO 
AWFF 
WCII!{R 
WTCON 
WSPILL 
peR 0 
APFF 
PCIRR 
PTCON 
PSP]LL 
RSACT 
CONAG 
TOTGAlN 
AMGIFF 
RSLR 
GLREL 
aSTOR 
GEVAP 
WPF 
GSPILL 

MONOBALFOR 

IYR 
IMO 
MnRO 
TREL 
TFR 
ALR 
TSPILL 
TOTGAIN 
TOTIRR 
WPF 
MLL 
MLAREA 
CPCP 
MLSC 

Year 
Month 
Lee Vining Creek Impaired Runuff 
Lee Vining Creek Minimum Release 
Lee Vining Creek Lake Release 
Lee Vining Creek Irrigation Release 
Lee Vining Creek Contribution to Conduit 
Lee Vining Creek Spill 
Walker Creek Runoff 
Walker Creek Minimum Release 
Walker Creek Irrigation Release 
Walker Creek Contribution to Conduit 
Walker Creek Spill 
Parker Creek Runoff 
Parker Creek Minimum Release 
Parker Creek Irrigation Release 
Parker Creek Contribution to Conduit 
Parker Creek Spill 
Rush Creek Impaired Runoff 
Conduit Flow above Grant 
Mono Basin Gains 
Mono Gate 1 Minimum Release 
Rush Creek Lake Release 
Grant Lake Release to Mono Lake 
End-of-Month Grant Storage 
Grant Lake Evaporation 
West Portal Flow (Mono Basin Export) 
Grant Lake Spill 

Year 
Month 
Mono Basin Runoff (four creeks) 
Total Releases to Mono Lake 
Total Minimum Release Flows 
Total LAke Release Flows 
Total Spills 
Mono Basin Gains 
Total Irrigation Releases 
\Vest Portal Flow (Mono Basin Export) 
End-of-Month~fono Lake Elevation (ft r..1SL) 
End-of-Month Mono Lake Surface Area (acres) 
Cain Ranch Precipitation (inches) 
Mono Lake Volume Change 



LONG.OUT 

IYR 
IMO 
WPF 
MTMAKE 
LVRO 
RCD 
HCSPR 
LVG 
LVIRR 
LVOUT 
LVEV 
LVSTOR 

ROUND.OUT 

IYR 
IMO 
LVOUT 
RVRO 
BCSPR 
RCD 
RVIRR 
RVREC 
RVL 
RVOUT 
GTG 
HCTOR 
PPVOUT 
PVOUT 

Year 
Month 
West Portal Flow (Mono Basin Export) 
Mono Tunnel Make 
Long Valley Runoff 
Rock Creek Diversion 
Hot Creek Springs 
Long Valley Gains 
Long Valley Irrigation 
Long Valley Outflow 
Long Valley Reservoir Net Evaporation 
End-of-Month Long Valley Storage 

Year 
Month 
Long Valley Outflow 
Round Valley Runoff 
Birchim Canyon Springs 
Rock Creek Diversion 
Round Valley Irrigation 
Round Valley Recreation Uses 
Round Valley Losses 
Round Valley Area Outflow 
Long Valley to Pleasant Valley Transit Gain 
Assumed Horton Creek Flow to Owens River 
True Pleasant Valley Outflow 
Owens River Below Horton Creek 

LUHOORFF ,s. SCRLMRNINI 



LAWS.our 

IYR 
11'*) 
LWIlO 
J'SLlJ 
LAWIRR 
LA:WRlEC 
LU 
LI­
ULAWP 
IEUW,' 
LV 
LOIUOOV 
ALSilRD 
LAW51N 
LAWSOUT 

IVR 
I'MD 
BIS:ACf 
Bf55PR 
BlSHlR 
B15BlEC 
BU' 
Bf. 
liJBI5F 
EBI5P' 
DP} 
mSORtl 
&ISIN: 
BI'50llJT 

ft)\VER~OUT 

IYR.; 
fMO 
LVOUT 
GTG 
PPVOUT 
HAEX 
HtALOS 

Year 
M6ndw 
Laws< Area, Run0fti 
Fis,h SlWgb Flow 
Laws hea I'rFi:gatiofl Target 
Laws Area Reclleatiofl: lI~es Target 
Total\ Laws, Area Uses' 
Totalt Laws, Areal l.esses· 
Laws Area Uses PhmpifR§-
Laws Area. EXpoft PUmp,i,JJII! 
Tow ]laws PUmping 
r'h __ .. no' n.::.' Ii ~ Ar 
~R& ~lN'e:r ut.vefSlon t'Of wWS .·ea 
Laws Area Spre.adiirrg 
:taws Area l'nfIow 
laws .Area Outflow 

'Veat 
Month 

"J.,! 

Bisbop¥ A:lre.a Impaired: Runoff 
Bishop Area FI~wing) GrouIldWater 
Bishep hea: JPMlaU0ft; Tatget! 
Bisn0p' Mea::R'.efttaltien lIse' 'target' 
Total! lMSft9P' Area' lUses" 
Total; Btsll@]) AFea! losses 
Bi.Sb6pi APea 'IDse Pllfllpmg' 
BiSD'6p: Al:ea Expm;t 'nmping. 
Tetal; Bishop' Areal Pumping 
Owens R:tver. Di~eDsien~ tn Bishop Area 
Bishop Area' InfIGw . 
Bishop' Area Outflow 

Year 
Month 
Long VaHey Outflow 
Long Valley to Pleasant Valley Gain 
Pleasant Valley Outflow 
Haiwee Outflow 
Haiwee to Los Angeles Losses 



BIGPINE.OUT 

IYR 
IMO 
BPRO 
XKEO 
BIGIRR 
BIGREC 
BPU 
BPL 
UBPP 
EBPP 
BPP 
BPORDIV 
ABPSPRD 
BPIN 
BPOUT 

TINEMAHAOUT 

IYR 
IMO 
THRO 
THSPR 
THWIRR 
THWREC 
THEIRR 
THEREC 
THU 
THL 
UTHP 
ETHP 
THP 
ATHFSP 
THAR 
THOS 
TINSTOR 
HAISTOR 
THIN 
THOUT 

Year 
Month 
Big Pine Area Runoff 
Keough Hot Springs Flow 
Big Pine Area Irrigation Target 
Big Pine Area Recreation Uses Target 
Total Big Pine Area Uses 
Total Big Pine Area Losses 
Big Pine Area Uses Pumping 
Big Pine Area Export Pumping 
Total Big Pine Area Pumping 
Owens River Diversion to Big Pine Area 
Big Pine Area Spreading 
Big Pine Area Inflow 
Big Pine Area Outflow 

Year 
Month 
Tinemaha to Haiwee Runoff 
Tinemaha to Haiwee Flowing Groundwater 
Tinemaha to Haiwee Irrigation Target (West) 
Tinemaha to Haiwee Recreation Use Target (West) 
Tinemaha to Haiwee Irrigation Target (East) 
Tinemaha to Haiwee Recreation Use Target (East) 
Total Tinemaha to Haiwee Uses 
Total Tinemaha to Haiwee Losses 
Tinemaha to Haiwee Uses Pumping 
Tinemaha to Haiwee Export Pumping 
Total Tinemaha to Haiwee Pumping 
Tinemaha to Haiwee Fan Spreading 
Tinemaha to Haiwee Aqueduct Release to Meet East Uses 
Tinemaha to Haiwee Operational Release 
End-of-Month Tinemaha Storage 
End-of-Month Haiwee Storage 
Tinemaha to Haiwee Area Inflow 
Tinemaha to Haiwee Area Outflow 

U.JHQCJRFF & SCRLMHN!r'JI 



PUMPING.OUT 

IYR 
IMO 
LAWGW 
MAXLAW 
ULAWP 
ELAWP 
LAWPUMP 
HISGW 
MAXBIS 
UBISP 
EBISP 
BISPUMP 
BIGGW 
MAXBP 
UBPP' 
EBPP 
BPPUMP 
mGW 
MAXTH 
UTHf 
ETHP 
THPUMP 

Year 
Month 
Laws Area Minimum Pumping 
Laws Area Maximum Pumping 
Laws Area Uses Pumping 
Laws Area Export Pumping 
Total Laws Area Pumping 
Bishop Area Minimum Pumping 
Bishop Area Maximum Pumping 
Bishop Area Uses Pumping 
Bishop Area Export Pumping 
Total Bishop Area Pumping 
Big Pine Area. Minimum Pumping 
Big Pine Area Maximum Purnp,ing 
Big Pine Area Uses Pumping 
Big Pine Area Export Pumping 
Total Big Pine Area Pumping 
Tinemaha to Haiwee Area Minimum Pumping 
Tinemaha to Haiwee Area Maximum Pumping 
Tinemaha to Haiwee Area Uses Pumping 
Tinemaha to Haiwee Area EXP~)ft Pumping 
Total Tinernaha to Haiwee Area Pumping 

OWENSFSH.OUT (note aU values in ds) 

IYR 
IMO 
ORAEPC 
ORBEPe 
PPVOUTC 
PVOUTC 
ORBBDC 
ORBLDC 
ORBLRC 
ORBBRC 
PVTTLC 
TINOUT 

Year 
Month 
Owens River Ab0ve East Portal 
Owens River Below East Portal 
Pleasant VaHey OutflQW 
Owens River Below Horton Creek 
Owens River Below Bishop Diversion 
Owens River Below Laws Diversion 
Owens River Below Laws RetHrn 
Owens River Below Bishop Return/Big Pine Diversion 
Pleasant Valley to Tinemaha Transit Loss 
Tinernaha Outflow 



ALT,.SUM 

IYR 
IMO 
LVF 
WF 
PF 
RF 
TFR 
MLL 
WPF 
OVPUMP 
HAEX 

Year 
Month 
Total Lee Vining Creek Flow Below Conduit 
Total Walker Creek Flow Below Conduit 
Total Parker Creek Flow Below Conduit 
Total Rush Creek Flow Below Mono Gate 1 
Total Minimum flow Releases 
End-of-Month Mono Lake Elevation (ft MSL) 
West Portal Flow (Mono Basin Export) 
Total Owens VaHey Pumping 
Haiwee Export 
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AMA.IN.FOR 

C 

PROGRAM ALAAHP 

IMPLICIT REAL (A-H,L,..Z) 

INCLUDB, 'LAAHP. CMS" 

INCLUDB 'LAAHP • INT' 

INCLUDB 'LAAHP. DST' 

Thursday, January 16, 1992 3:31 pm 

C PROGRAM TO SIMULATIt TH£< OPBRATION OF TRB LOS ANGBLES AQUEDUCT 

C MODIFIE!) AND BNHANCE!) FROM A IJU)Wp, SIMULATION MODBL 

c: 
C ALAAMP READS' PUMPING FILE GENERATED BY BASE CASE OF LAAHP 

c: DEVELOPED, DECEMBER 30, 1991 

C' 

C WILLIAK R. HUTCHISON, LUIIDORFF , SCALMANINI CONSULTING ENGINEERS 

C RUSSEL, T. BROWN, JONRS , STORES· ASS,OCIA'EES 

e PAUL, L,. W,ISREROPP, JONES , STOltES ASSOCIA'EES 

C 

C JULy 15, l;9!U 

C MODI?IED AUGUST 8, 19 91 

e MODIFIED AUGUST 12, 1991 

C MODIFIE!) SEP'EEMBl!lR: 1.7, 1991 

C MOD:Il':IED Sl'lP'EEMBER: 30, 1991 

C MODIFIED OCTOBRR 14, 199,1 

C MODIl'IED DECBMBER 20, 1,991, 

C: 

C ....•• , .. ~.. OPEN' FILRS AND READ BATHYMETRY DATA, INPUT HYDROLOGY AND 

C 

C 

C 

C 

WRI,Tl!l (. ,1,0), 

10 FORMAT (' READING FI,LBS AND PREPARI:NO: DATA') 

CALL READBR (X) 

CALL READPRN (:I,YRST"IYREND, ILVCYC, IWCYC, IPCYC, IRSCYC, FFMBRO, , 

+ FFIDW, PFIDD, MLMBRO, MI.IDW, MI.IDD "AVOMRO, WET, DRY, lDOVP, IDRFF) 

CALL RYDCALC (IYRST, IYREND, ILVCYC , IWCYC , IPCYC , IRSCYC ,FFMSRO, 

+ PFIOW,FPIDD,MLMBRO, MI.IOW',MI.IDD,AVOMRO, WET, DRY, IDOVP) 

C*··*···· READ'PUMPING FILE 

C 

CALL READPUMP (IYRST" IYREND) 

C 

C··· ..• ** INITITALIZE MONO LAltE EQUATION 

C 

C 

CALL BATRY (l,MLL( IYRST, 1) ,MLVOL( IYRST, 1) ,MLAREA( IYRST, 1) 

RI=-0.206935+(0.00905776·MI.EVAP(13) 

YINT,.-865I. 95+( 23,8. 897·MLEVAP( 13) ) 

C •• • •• •••• START: SIMULATION 

C 

WRITl!l (.,11) IYRST+I900,IYREND+1901 



AMAIN.FOR Thursday, January 16, 1"2 llli pm 

11 FORMAT (' SIMULATIOlt FROM APRIL',I5,lX,-TO MARCR-,IS/) 

C c... Alftf11AL LOOP 

C 

DO 100 I-IYRST,IYRBND 

WRITE (.,102) I,I~l 

102 FORMAT (lR~,- SIMULATING RUNOFP YBAR -,12,---,12) 

C 

c ••••••• LAKB RELEASB TARGET 

C 

CALL MLTAR (I) 

C 

c ••• MORTRLY LOOP 

C 

DO 101 J .. 1,12 

C 

C ••••••• CALCULATE RESBRVOIR EVAPORATION AND RAINFALL 

C 

C ••• GRANT 

C 

C 

CALL BATRY (2, GSTOR( I , J) , GBLEV ,GSURF) 

GRAIN.(CPCP(I,J)/12).GSURF 

GBVAP(I,J)-(GRABV(J).(GSURP/1000»-GRAIN 

C ••• LONG VALLEY 

C 

C 

CALL BATRY (l, LVSTOR( I , J) , LVBLBV , LVSURF) 

LVRAIII-(LVPCP(I,J) /12 ).LVSURF 

LVBV(I,J).(LONGBV(J).(LVSURP/1000»-LVRAIN 

C ••••••••••••••• CALCULATE AVAILABLB PROM BACR AREA 

C 

C 

C......... MONO BASIN 

C 

C •••••••••••••• SET AVAILABLE TO RUNOFF/ACTUAL AND CONDUIT 

C 

C 

C 

MAX PLOWS AND INITIALIZB FISR DBPICITS 

LVAVAIL-LVACT(I,J)-ODITCR(J) 

IP (LVAVAIL.GT.14000) LVSPILL(I.J)--7000~(0.S.LVAVAIL) 

IF (LVAVAIL.GT.22000) LVSPILL(I,J)_LVAVAIL_18000 

LVAVAIL_LVAVAIL-LVSPILL(I,J) 

IP (LRT(I).NB.-l) LRT(I)_LRT(I)_LVSPILL(I,J) 

LBBMAX(I,J,=LBBMAX(I,J,-LVSPILL(I,J) 

IP (LBBMAX(I,J,.LT.O) LBBMAX(I,J).O 

lfAVAIL_WCRO(I,J, 

PAVAIL-PCRO(I,J) 

RSAVAIL-RSACT(I,J'~MBGAIN(I,J, 

LVCMAX.lOO·l.'83S·DAYS(J, 

WMAX.32S·1.!I835.DAYS(J) 

CAGMAX-3S0. 1. 'U5.DAYS (J.' 

LVPD-O 

LUHOOR~~. S. SCr-.UVlRNIi'-J1 
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AMAIN. FOR Thursday, January 16, 1992 3131 pm 

C 

C 

1fFDaoO 

c· ............. ., •• "ESTABLISR FISR FLOWS AFTER CREDITING SPILLS AJm 

C 

C 

C!! 

CRBCltHfG I·F SPILl!.S AND· LAKB RELBASES OF PAS'll MGEBS 

MEBT FLUSltHfG REOUIRBMBNTS 

c::m.r. MBPLUlJIf (.I"Jl, WLVFF •. tnlPP. WPH, WRSFF ,. ILVeYC, IWCYC, IPCYC, 

C 

C 

+ I1lSC¥C',. IYRS'l') 

. 
C'Il.· ................. CALCULATE ACW~FIstI RELEASES 

C 

C 

c 
c 

C 

II' fLR'l'·tJ· J .• C'l'. -1 J TIfBN 

CALL MLR: (I.;:1..,LWD,WFD,Pf'D.HG1FD,L1I!II.VAIL4 RSAVAIL) 

BND I1I' 

c ....... · .............. ,*, ........... IRRlCATIOR, 

C 

C 

C............ ••• SPILL Blrl'JtA MID SEll!) AVAILABLB m CQIIDUlT 

C 

CJILL·cotmflT (1.,03 ,.LVAVAIL, W'AVAlt.., PAVltin.,UA'lAIL, 

+ LWMlt.,WMAX,CAGJIAX) 

C 

C* •••••• CALCULATB MINItroH WST PORTAL FLOW 

C 

C 

C 

C&LL WP (I,oJ) 

c •••• • •••• 0WB1IS RIVER BASIN 

C 

C&LL OWBNS (I,J) 

C 

c................. CRBCJt AVBX (AVAILABLE TO EXPORT) 

C 

C "AWX" IS WATBR TIfAT CM BE BXPORTED AFTER ALL USBS ARB 

C SATISFIED (NOT AMOUNT OF USB IS SPECIFIED AJm COMPARED TO 

C RUNOFF AJm USBR SPBCIFIED MIIUKUM PUMPING. THIS VALUE 
"'''4-

C IS THEN COMPARED TO TARGET IfAIWEB EXPORT "CAPACITY" (HCAP). 

C 

C 

C 

C 

IF OVAVAIL>BCAP INC STORAGE, SPREAD AJm SPILL 

IF OVAVAIL<HCAP DEC STORAGE, PUMP GROUNDWATER, 

EXPORT nOM MORO BASIN, AIm REDUCE USES 

--=-

• 

LUt-;00-:qj;::~ & SCRLr\llRNrr'.J! 'I'!.::t Cc;-,s~.;,t, '1~ :::;-,;:::I;-.e-;:-

~ 



AMAIN.FOR ThurBday, JBnuary 16, 1992 3131 pa 

C 

C 

C**..... COMPARE 

C 

C 

AVAIL_PVOUT(I,J)+LAWSOUT(I,J)+BISOUT(I,J)+BPOUT(I,J)+TROUT(I,J) 

+ -TRAR(I,J)-LORDIV(I,J)-BISORD(I,J)-BPORDIV(I,J) 

OPVOUT(I,J)-PVOUT(I,J) 

BBTLaPVTRAH(l,J)+(PVTRAH(2,J)*LBBPRO(I,J» 

+ 

+ 

+(PVTRAH(3,J)*PVOUT(I,J» 

+(PVTRAH(4,J)·UBPP(I,J» 

TINOUTaPVOUT(I,J)+LAWSOUT(I,J)+BISOUT(I,J)+BPOUT(I,J) 

+ -BBTL-TIHBV(J) 

OLBTLaTRTRAH(1,J)+(TRTRAH(2,J)·TRRO(I,J» 

+ +(TRTRAH(3,J).TINOUT) 

+ +(TRTRAH(4,J,·UTRP(I,J» 

AVBX(I,J,.MAX(O,AVAIL-BBTL-OLBTL, 

IF (AVBX(I,J).GB.BCAP(IBCYT(I),J" THEN 

IDTMNB(I,J)-t 

CALL TOOMUCB (I,J) 

BLSB 

IDTMNB(I,J)-2 

CALL HO'l'BHUF (I, J) 

111m IF 

C..... CALCULATE GRANT AIm LONG VALLEY STORAGES 

C 

CALL GLVSTOR (I,J) 

C 

C ••••• CALCULATE TINBMABA IIIFLOW 

C 

C 

PVTTL( I ,J)-PVTRAH( 1 ,J)+(PVTRAH(2 ,J).LBBPRO( I ,J» 

+ +(PVTRAH(3,J)·PVOUT(I,J» 

+ +(PVTRAH(4,J,·(UBPP(I,J)+BBPP(I,J») 

TINIIIF(I,J).PVOUT(I,J)+LAWSOUT(I,J,+BISOUT(I,J)+BPOuT(I,J, 

+ -PVTTL(I,J) 

• C ••••••••• CALCULATE FLOW TO CITY 

C 

FLOWLA(I,J)-BABX(I,J)-BLALOS(1,J)+(RLALOS(2,J)·BABX(I,J» 

C 

C .. * .. ** CALCULATE MOHO LAJtB LBVBL, AREA AND STORAGB CHANGB 

C 

TRBL(I,J)-ALR(I,J)+TFR(I,J)+TSPILL(I,J) 

XSC_TRBL(I,J)+«CPCP(I,J)/12)*MLARBA(I,J» 

1 -(MLBVAP(J)*MLARBA(I,J» 

USC-YIHT+(RI*MBRO(I,J» 

TSC-Xse·!'uSC 

MLVOL(I,J+l)-MLVOL(I,J,+TSC 

.MLSC( I,J)",MLVOL( I,J+1 )-MLVOL( I,J) 

CALL BATRY (4,MLVOL(I,J+l"MLL(I,J+l"MLAREA(I,J+l" 

IF (J.BQ.12.AIm.I.LT.B9, TBBH 

MLL(I+l,1).MLL(I,13) 

MLVOL(I+l, l,.MLVOL(I, 13, 

MLARBA(I+l, l).MLARBA(I, 13) 

LL'HOO!"'Ff='& SCRLMRNIO,JI it;, CC'~s~-:; ...... ;; ;:;~:::; ~"_':;:'. " 

Pag8 « 



AOWENS.FOR 

C 

$UaROUTltilB <lIfaII8 (1.01) 

lMPLICI'l' lQtAL (A-H,1.-I) 

IlICLUDB 'LAAMP. CMB' 

c ........... ·.·.............. LONG VJ\LLBY ••••••••••••••••••••••••••••• 
C 

C**" .ao<lIl eRBU DIVERSION 

C 

C 

IF t,ItCLJ\V ( I , J) .&'1'. RClI:FSR ( 01)) 'l'\IB1f 

RCD{J,J)-o.8·(~V(I.J)-RClF$R:(J) I 

B~ 

~I.8·).O 

'BMD U' 

c·... LON(; VALLB¥ INFLOW 

C 

LVIN( I, 8)=lo:v:R0-(I, J) .:\!CPR( I. J) -1.vXR:R(J)+R.CD( I, ':O+KINWP¥( I. oIl 

+ +~B(I,J) 

+ +x.WAIR(1,J) 

+ "'(LVGAlIll(2,J)*LVRO{I,J)) 

+ +(ING.Ullffl,J)·LVI'RRtJ») 

c 

e.··············· .... ··· .. ····· ••• ~ ••••• * ••••••••••• * •••••• 

I\C'l'IW(I.a, .. Ret;RV{I ,.I) -ReD { I ,01'. 

RVIN(I,J)~RC'l'RV(I.J)+(RVRO(I,J)-RCLRV(I,J))+BCSPR(I,J) 

R~avIRR( J)+RVRBC( Jt+I\VLOS{ 1, J)+(RVLOS 12. J') .RVRO( I ,01) ) 

+ +(1NU>sC)·.J)*RVIRR(J» 

R~(I,Ji·MAX(O,RVIN{I,J)-~) 

C c.... Rl'l~B BllOUGR WATER TO MEn PV HINIItUK OU'l'FLOW 

C 

C 

LVPVT.~(1,J)+(RV'1'RAN(2.J).LVSTOR(I,J»)+.~(I,J) 

LV'ItMtN=MAlf(O,PVKIIf(Il,·LvPVT) 

LVOU'l'( 1,.J)"'LVRMIR 

IF (LV()UT(I,J).GT.LVCAP(J)) LV()UT(I,J)=LVCAP(J) 

PVOUT(I,J)_LVOUT(I,J)+LvPVT 

C..... R:BLBASBWA'l'BR IF IilUDBD TO MATe'll TARGET EOK STORAGB 

C 

C 

TLVST=LVSTOR(I,J)-LVBV(I,J)+LVIN(I,J)-LVOUT(I,J) 

IF (TLVST.G'l'.LVSMAX(ILVYT(I),J)) TBSN 

LVDUMP-TLVST-LVSMAX(ILVYT(I),J) 

LVRTMT-KIII (LVDUMP , LVCAP (J) -LVOUT ( 1,01) ) 

LVOUT(I,J)=LVOUT(I,J)+LVRTMT 

PVOUT(I,J)=PVOUT(I,J)+LVRTMT 

BND IF 

c ••••••••••••••• •• BISHOP 

c 
C 

c... USBS AND LOSSBS 

C 

BUSB .. BISIRR(J)+BISRl'lC(J) 

• 

'_Uh~D:=;::C= .& SCRLMRNINI 

Pa.e 1 



AOWBlIS. POR 

C 

BLOSS-BISLOS(3,J)*BUSB 

BULooBUSB+BLOSS 

c*** ONBRS RIVER DIVBRSION 

C 

BISORD(I,J)-(l-BUSBP(IHCYT(I),J»*BUL 

C 

c*** CRBa DIVBRSION WITH PVOUT 

C 

MAXDIV-MAX(O,PVOUT(I,J)-PVMIN(J» 

Thursday, January 11, 1992 3131 pm 

IF (BlSORD(I,J).GT.MAXDIV) BISORD(I,J)-MAXDIV 

C 

C*** BISHOP AREA INFLOW AND OUTFLOW 

C 

C 

BISIN(I,J)-BISACT(I,J)+BISSPR(J)+BISORD(I,J)+UBISP(I,J) 

ABUSB(I,J)-UBISP(I,J)+BISORD(I,J) 

IP (ABUSB(I,J).GT.BUSB) ABUSB(I,J)-BUSB 

BUL-ABUSE(I,J)+BLOSS+BISLOS(l,J) 

BISOUT(I,J)-BISIN(I,J)-BUL 

IF (BISOUT(I,J).LT.O) TRBN 

DIPF-BUL-BISIN(I,J) 

ABUSB(I,J)_ABUSB(I,J)-DIPF 

BISOUT(I,J)-O 

END IP 

CU* CALCULATE ACTUAL USES AND OUTFLOW 

C 

IP (ABUSB(I,J).GT.BUSE) ABUSB(I,J)_BUSB 

BISOUT(I,J)-BISOUT(I,J)+BBISP(I,J) 

c ••••••••••••••• LAWS 

C 

C*** USES AND LOSSBS 

C 

C 

LUSB-LAWIRR(J)+LAWREC(J) 

LLOSS-LA1fLOS(3,J)*LUSE 

LUL-LUSE+LLOSS 

C*** OWBNS RIVBR DIVBRSION INTO MCNALLY CANALS 

C 

C 

LORDIV(I,J)-(l-LUSBP(IHCYT(I),J»*LUL 

LORDIV(I,J)-LORDIV(I,J)+(LAWLOS(4,J)*LORDIV(I,J» 

~*** CRBCK DIVBRSION WITH PVOUT, IF TOO HIGH INCREASE PUMPING 

C 

C 

MAXDIV_MAK(O,PVOUT(I,J)-PVHIN(J)_BISORD(I,J» 

MAXDIV.MAX(O,MAXDIV-(LAWLOS(4,J)*MAXDIV» 

IF (LORDIV(I,J).GT.MAXDIV) LORDIV(I,J)-MAXDIV 

Cu* LAWS AREA INFLOW AND OUTFLOW 

C 

LA1fSIN(I,J)-LWRO(I,J)+ULA"'(I,J)+LORDIV(I,J)+FSLU(I,J) 

ALUSB(I,J)=ULA"'(I,J)+LORDIV(I,J) 

IF (ALUSB(I,J).GT.LUSB) ALUSE(I,J)-LUSE 

\-uHOdt=lF=F & SCRLMRNiNI jt§j, CCr"1s,,-,ic'ng Engiree~s 
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AOWENS.FOR Thursday, January 16, 1992 3:31 pm 

C 

LUL=ALUSE(I,J)"'LLOSS"'LAWLOS(l,J) 

LAWSOUT( I ,J)=LAWSIN( I ,J) -LUL 

IF (LAWSOUT(I,J).LT.O) THEN 

DIFF_LUL-LAWSIN(I,J) 

ALUSE( I ,J) =ALUSE( I, J.) -DIFF 

LAWSOUT(I,J)=O 

END IF 

C... CALCULATE ACTUAL USES AND OUTFLOW 

C 

C 

IF (ALUSE(I,J).GT.LUSE) ALUSE(I,J)=LUSE 

LAWSOUT( I, J) -LAWSOUT( I,J ) ... ELAWP( I, J) 

C ••••• **** ••• *' BIG PINE 

C 

c 

BPUSE=BIGIRR(J) ... BIGREC(J) 

BPLOSS=BIGLOS(3,J)*BPUSE 

BPUL=BPUSE"'BPLOSS 

C.... OWENS RIVER DIVERSION 

C 

C 

BPORDIV(I,J)=(l-BPUSEP(IHCYT(I),J»·BPUL 

BPORDIV(I,J)=BPORDIV(I,J)"'(BIGLOS(4,J)·BPORDIV(1,J» 

C... CHECK DIVERSION 

C 

MAXDIV .. MAX(O,PVOUT(I,J)-PVKIN(J)-LORDIV(I,J)-BISORD(I,J) 

+ "'LAWSOUT(I,J)"'BISOUT(I,J» 

IF (BPORDIV(I,J).GT.MAXDIV) BPORDIV(I,J)=MAXDIV 

C 

C·.. BIG PINE AREA INFLOW AND OUTFLOW 

C 

c 

BPIN( I,J )=BPRO( I ,J)"'UBPP (I, J) ... BPORDIV( I, J )"'XKEO( I ,J) 

ABPUSE(I,J)=UBPP(I,J)"'BPORDIV(I,J) 

IF (ABPUSE(I,J).GT.BPUSE) ABPUSE(I,J)=BPUSE 

BPUL=ABPUSE(I,J)"'BPLOSS"'BIGLOS(l,J) 

BPOUT(I,J)=BPIN(I,J}-BPUL 

IF (BPOUT(I,J).LT.O) THEN 

DIFF=BPUL-BPIN(I,J) 

ABPUSE(I,J)=ABPUSE(I,J)-DIFF 

BPOUT(I,J)=O 

END IF 

c**. CALCULATE ACTUAL USES AND OUTFLOW 

c 

C 

IF (ABPUSE(I,J).GT.BPUSE) ABPUSE{I,J)=BPUSE 

BPOUT(I,J)=BPOUT(I,J) ... EBPP(I,J) 

c·**.·* •••• •• TlNEMABA TO HAlWEE 

C 

THWUSE=THWIRR(J)"'THWREC(J) 

THEUSE=THEIRR(J)"'THEREC(J) 

THWLOSS=TRLOS(3,J)*TRWUSE 

THELOSS=TRLOS(3,J)*THEUSE 

U.~I-<r::JORFF & SCRLCV1RNINI 
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AOWElIS. FOR Thursday, January 16, 1992 3:31pm 

c 

TRWUL-TRWUSB .. T1IWLOSS 

TJlBULaTRBUSB .. TIIBLOSS 

CU* AQUEDUCT RBLBASBS POR BAST USES 

C 

AVAIL.MAX(O,PVOUT(I,J)"LAWSOUT(I,J)"BISOUT(I,J)"BPOUT(I,J) 

.. -LORDIV(I,J)-BISORD(I,J)-BPORDIV(I,J)) 

IP (AVAIL.GT.TREUL) TRBN 

TRAR(I,J)-T8BUL 

ELSE 

TRAR(I,J)=AVAIL 

BIfD IP 

C 

C*** TIRBMARA TO RAIWEB INFLOW AIfI) OUTFLOW 

C 

C 

TRIN(I,J)=TRRO(I,J)"TRSPR(J)"UTRP(I,J)"TRAR(I,J) 

IP (UTRP(I,J).GT.TRWUSB) TREN 

ATRUSB(I,J)=TRWUSE"TRAR(I,J) 

ELSB 

ATBUSB(I,J)-UTRP(I,J)"TRAR(I,J) 

BIfD IF 

TRULeATBUSB(I,J)"TRWLOSS"TRLOS(1,J) 

TROUT(I,J)=TRIN(I,J)-TRUL 

IP (TROUT(I,J).LT.O) TRBN 

DIFP-TBUL-TRIN(I,J) 

ATBUSB(I,J)-ATRUSB(I,J)-DIPP 

TROUT(I,J)-O 

END IP 

C*** ACTUAL OUTFLOW 

C 

TROUT(I,J)_TROUT(I,J)"BTRP(I,J) 

C 

C**** TOTAL USBS 

C ) 

C 

TOTUSB(I,J)=ALUSB(I,J)"ABUSE(I,J)"ABPUSE(I,J)"ATBUSE(I,J) 

OLAWSOUT(I,J)-LAWSOUT(I,J) 

OBISOUT(I,J)=BISOUT(I,J) 

OBPOUT(I,J)=BPOUT(I,J) 

OTROUT(I,J)_TROUT(I,J) 

OTRAR(I,J)-TRAR(I,J) 
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C~,jO.·,B1ft) "~ 'l.oOP 

C 

,C 

c •• ,*.·. ,lUll) .OF !"NNU~ .LOOP 

C 

'100 . ~~NUl!: 

,c 

·c 

c 

.AI" +. ,200) 

:2"00 ,]fORMAT .(,' ·WllI<T.~NGOU'J!PUT·) 
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ATOOHUCH.FOR Thursday, January 16, 1992 3131 pm 

C 

SUBROUTINE TOOHUCH (I, J) 

IMPLICIT REAL (A-H,L-Z) 

INCLUDE 'LAAHP.CHB' 

C ••••••• 'NEED TO STORE, SPREAD, AND SPILL 

C 

C PRIORITY RAN~ING 

C 

C 1. STORE IN TINEHARA AND HAIWBE 

C 2. STORE IN LONG VALLEY 

C 3. INCREASE EXPORTS 

C 4. SPREAD IN LAWS 

C 5. SPREAD IN BIG PINE 

C 6. SPREAD ON TINEHAHA TO BAIWBE FANS 

C 7. AQUEDUCT RELEASES 

C ••• CALCULATE AMaUNT OF WATER THAT IS GOING TO STAY IN VALLEY 

C 

DIFF:AVEX( I,J)-RCAP( I HCYT ( I) ,J) 

C 

C." STORE IN TINEHAHA ANDHAIWBE 

C 

C 

IF (DIFF.GT.O) TREN 

TSCzHIN(2000,DIFF) 

TINSTOR{I,J+l)=HIN(TINSTOR(I,J)+TSC,lOOOO) 

TSC=TINSTOR(I,J+l)-TINSTOR(I,J) 

IF (J.EQ.12.AND.I.LT.89) TINSTOR(I+l,l)=TINSTOR(I,J+l) 

DIFF=DIFF-TSC 

END IF 

IF (DIFF.GT.O) THEN 

RSC=MIN(2000,DIFF) 

HAISTOR(I,J+l)=HIN(HAISTOR(I,J)+HSC,lOOOO) 

HSC=HAISTOR(I,J+l)-HAISTOR(I,J) 

IF (J.EQ.12.AND.I.LT.89) HAISTOR(I+l,l)=HAISTOR(I,J+l) 

DIFF=DIFF-HSC 

END IF 

C... STORE IN LONG VALLEY 

C 

IF (DIFF.GT.O) THEN 

LVORED=O 

TLVS=LVSTOR(I,J)-LVEV(I,J)+LVIN(I,J)-LVOUT(I,J) 

TPVH=HAX(O,PVHIN(J)-(RVOUT(I,J)+RVTRAN(l,J) 

+ +(RVTRAN(2 ,J) ·TLVS») 

IF (LVOUT(I,J).GT.TPVH) THEN 

LVORED=KIN(DIFF,LVOUT(I,J)-TPVH) 

TLVS=TLVS+LVORED 

HAXLVS=MIN(180000,1.2*LVSMAX(ILVYT(I),J» 

IF (TLVS.GT.HAXLVS) THEN 

RR=TLVS-HAXLVS 

LVORED=LVOREO-RR 

END IF 

END IF 

DIFF=DIFF-LVORED 

Cc:-suit:ng Eng:nee ....... s 
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ATOOMUCR.FOR Thursday, January 16, 1992 l:ll pm 

C 

LVOUT(I,J)_LVOUT(I,J)-LVORBD 

PVOU'l'(I,J)-PVOUT(I,J)-LVORBD 

BIID IF 

C... INCRBASB BXPORTS 

C 

C 

XX-O 

IF (DIFF.G'l'.O) THEN 

XX.MIN(DIFF,(lS8S*DAYS(J»-RCAP(IRCY'l'(I),J» 

IF (XX.LT.O) XX-O 

RABX(I,J)-RABX(I,J)+XX 

DIFF-DIFF-XX 

BIID IF 

C*.. SPREAD WATER IN LAWS 

C 

C 

IF (DIFF.G'l'.O) TREN 

AVAIL-MAX(O,PVOUT(I,J)-PVMIN(J)-LORDIV(I,J)-BISORD(I,J» 

ALSPRD(I,J)-MIN(LAWSPD(J),DIFF) 

IF (ALSPRD(I,J).G'l'.AVAIL) ALSPRD(I,J) .. AVAIL 

DIFF-DIFF-ALSPRD(I,J) 

LORDIV(I,J).LORDIV(I,J)+ALSPRD(I,J) 

BIID IF 

ALSPRD(I, 13)-ALSPRD(I, 13)+ALSPRD(I,J) 

C... SPRBAD WATER IN BIG PIRB 

C 

C 

+ 

IF (DIFF.G'l'.O) THEN 

AVAIL-MAX(O,PVOUT(I,J)-PVMIN(J)-LORDIV(I,J)-BISORD(I,J) 

+LAWSOUT(I,J)+BISOUT(I,J» 

ABPSPRD(I,J)_MIN(BIGSPD(J),DIPF) 

IF (ABPSPRD(I,J).G'l'.AVAIL) ALSPRD(I,J)-AVAIL 

DIFF-DIFF-ABPSPRD(I,J) 

BPORDIV(I,J)-BPORDIV(I,J)+ABPSPRD(I,J) 

BIID IF 

ABPSPRD(I,13)-ABPSPRD(I,ll)+ABPSPRD(I,J) 

C." SPREAD ON FANS BBTWBEN TIRBMARA AND RAIWBB 

C 

C 

IF (DIFF.G'l'.O) 'l'REN 

ATRPSP(I,J).MIN(TRSPD(J),DIFF) 

AVAIL-MAX(O,'l'RR0(I,J)-TRLOS(1,J)-(TRLOS(2,J)·TRRO(I,J») 

IF (A'l'RPSP(I,J).GT.AVAIL) ATRPSP(I,J)-AVAIL 

TROUT(I,J)-TROUT(I,J)-ATRPSP(I,J) 

DIPF-DIPF-A'l'RPSP(I,J) 

BIID IF 

A'l'RPSP(I,ll)-ATRPSP(I,13)+A'l'RPSP(I,J) 

c ••• SPILL AS A LAST RBSORT 

C 

C 

IF (DIPF.GT.O) TROS(I,J)=DIFF 

TROS(I,ll)-TROS(I,13)+TROS(I,J) 

C·" CALCULATE BXPORT 

LLJHOO~FF & SCRLM~NINI ,lEI, Cansu:': ng En;;;:neers 
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ATOOMUCH. FOR Thursday, January 16, 1992 3:31 pm 

C 

HAEX(I,J)=PVOUT(I,J)+BISOUT(I,J)+LAWSOUT(I,J)+BPOUT(I,J)+ 

C 

1 

2 

RETURN 

Bm> 

THOUT(I,J)-TSC-HSC+XX-TROS(I,J)-TRAR(I,J)-LORDIV(I,J)­

BISORD{I ,J)-BPORDIV(I,.J)-PVTRAN( 1,J)-TR"rRAN( 1,;7) 
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C 

SUBROUTINE NOTENUF (I,J) 

IMPLICITtRBAL (A-HtL-'Z) 

INCLUDE 'LAAMP.CMB' 

Thursday, January 16, 1992 3131 pm 

C............. DECREASE STORAGE, PUMP, REDUCE USES 

C 

C PRIORI'l'YRANKING 

C 

C 1. 'DRAW DOWN TIMEMAHAANDHAtWl!:E STORAGE 

C 2. EXPORT FROM THE MON08ASIN (FISH AND LAKE RELEA:SE HAVE 

:: A:LREADtBEEN SATISDI,ED) 

:: 3. DO NOT INCREASE SToRAGE tN LONG VALLEY (RELEASE ALL INFLOW) 

C 4. DECREASE LV STORAGE TO MINIMuM 

:: 5. REDUCE OV USES IF THIRD CONS. DRY YEAR 

:: 6. REDUCE EXPORT 

: ....... CALCULATE AMOUNT OF WATER NEEDED TO MEET EXPORT TARGET 

DIFF=HCAP(IHCYT(I),J)-AVEX(I,J) 

:.... ~E UP DEFICIENCIES 

:: ...... TINEMARA AND RAIWEE 

C 

IF (DIFF.GT.O) THEN 

TSC=MIN(DIFF,2000) 

TINSTOR(I,J+l)=MAX(O,TINSTOR(I,J)-TSC) 

TSC=TINSTOR(I,J)-TINSTOR(I,J+l) 

IF (J.EQ.12.AND.I.LT.89) TINSTOR(I+l,l)=TINSTOR(I,J+l) 

DIFF=DIFF-TSC 

END IF 

IF (DIFF.GT.O) THEN 

HSC=MIN(DIFF,2000) 

RAISTOR(I,J+l)=MAX(O,RAISTOR(I,J)-HSC) 

HSC=RAISTOR(I,J)-RAISTOR(I,J+l) 

IF (J.EQ.12.AND.I.LT.89) RAISTOR(I+l,l)=HAISTOR(I,J+l) 

DIFF=DIFF-HSC 

END IF 

C ••• MONO BASIN EXPORT 

C 

C 

IF (DIFF.GT.O) THEN 

WPF(I,J)=MIN(DIFF,ATWP(I,J» 

IF (LVOUT(I,J)+WPF(I,J).GT.LVCAP(J» THEN 

RWP=LVOUT(I,J)+WPF(I,J)-LVCAP(J) 

WPF(I,J):WPF(I,J)-RWP 

END IF 

LVIN(I,J)=LVIN(I,J)+WPF(I,J) 

LVOUT(I,J)=LVOUT(I,J)+WPF(I,J) 

PVOUT(I,J)=PVOUT(I,J)+WPF(I,J) 

DIFF=DIFF-WPF(I,J) 

END IF 

C··"·*** LONG VALLEY 
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AIfOTBJIUF. FOR Thuraday, January 16, 1992 3:31 pm 

C 

c •• RBLBASB TO MATCH LAST MOIITII'S STORAGE IF POSSIBLE 

C 

C 

IF (DIFF.GT.O) TRBII 

TLVS-LVSTOR(I,J)-LVBV(I,J)+LVIII(I,J)-LVOUT(I,J) 

IF (TLVS.GT.LVSTOR(I,J) .AND. 

+ LVSTOR(I,J).GT.LVSMIII(ILVYT(I),J» TRBII 

ORBD-MIII(TLVS-LVSTOR(I,J),L~AP(J)-LVOUT(I,J» 

IF (ORBD.LT.O) ORBD-O 

LVIIERI-MIII(DIFF,ORBD) 

LVOUT(I,J)-LVOUT(I,J)+LVIIBRI 

PVOUT(I,J)-PVOUT(I,J)+LVllBRI 

BIID IF 

BIID IF 

DIFF-DIFF-LVllBRl 

C ••• RBLEASE MORB FROM STORAGE IF IIEEDED (TO MIIlIMUM) 

C 

C 

IF (DIFP.GT.O) THEil 

TLVS-LVSTOR(I,J)-LVBV(I,J)+LVIII(I,J)-LVOUT(I,J) 

SAV-MAX(O,TLVS-LVSMIII(ILVYT(I),J» 

IF (SAV.GT.O) THEil 

MAXDROP-MIII(DIFP,SAV) 

LVllBR2-MIII(LVCAP(J)-LVOUT(I,J),MAXDROP) 

LVOUT(I,J)=LVOUT(I,J)+LVllBR2 

PVOUT(I,J)=PVOUT(I,J)+LVllBR2 

EIID IF 

BIID IP 

DIPP.DIPF-LVllBR2 

c •••••• REDUCE USES IP IIBEDBD 

C 

IP (DIPF.GT.O) THEil 

LR=ALUSE(I,J)·RBDFAC(I) 

BR-ABUSE(I,J)·RBDFAC(I) 

BPRaABPUSE(I,J)·RBDPAC(I) 

TRR.ATRUSE(I,J)·RBDFAC(I) 

RBDUC(I,J)-LR+BR+BPR+TRR 

IF (DIFF.GT.RBDUC(I,J» THEil 

DIFP-DIFF-RBDUC(I,J) 

ELSB 

RBDUC(I,J)-DIFF 

ARRF.O.OO 

901 ARRF-ARRF+O.Ol 

LR.ALUSE(I,J)·ARRF 

BRaABUSB(I,J)*ARRF 

BPR-ABPUSE(I,J)*ARRF 

TRR-ATRUSB(I,J)*ARRF 

TR_LR+BR+BPR+TRR 

IF (ARRF.GT.RBDFAC(I)) COTO 902 

IF (TR.LT.RBDUC(I,J» COTO 901 

902 DIFF.DIFF-(LR+BR+BPR+TRR) 

BND IF 

ALUSB(I,J)-ALUSB(I,J)-LR 

LUHDORFF & SCRL.MAN1NI It§., CO'"1sc.;it;.ng E'-'g;re;:'-s 
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AAO'l'BNUF • FOR Thursday, January r~, 1992 3:31 pm 

c 

ABUSE(I,J)",ABUSE(I,J)-BR 

"(;tn;B{I , J) .<B\>USBl I, oJ) -SPR 

AlftiUlztI ,Jl.~l!rl, J) - (fiRiiO. 5) 

'T!Wt(I ,J),"'l'RA'RfI, J) ... (Tlftt""9 .S) 

~IJIWlJOUT( X ,J}mDWSOU'l',{I, J )4LIt 

BIlIOU'r ( I i \J) =SISOtlT( t, J) +R 

'SPOUT (,I; \1) ",lIl>Otrr (' I , J )\':'B'PR 

'11!'OU'i' (:]:. J ) =TtlOUT ( I , \) +tfIR 

END It 
liIEt)jjC('i" 13 ,-RBDUC ( I , 1'3) +ftmJc ( l, J) 

~ (I, .)Y"M.l1ft (1 ,J) +A8t1SE(t,J) +ABPUSJ;: (l,J )+"ATilU&EfI , J) 

c .. '.' ••• ,' •• ,,'oY.'.· •• "Rl!Dt1CB lUit'ORT, IF NEEDlm 

C 

C 

t~F inlP1=' ;CT. 0 JEXPREl> (I, Jr=OIFP 

E~ (I ,1jt";'&lfi>RlBb (I ,1'3 )+dPREO( I , J) 

c ••• '.' .. , •••• ' •• DIWBE 'EXPORT 

C 

C 

ftAEX( I ,J).l'VOUT( I ,J)+TSC+'a$C+LMfSOUT( I,J)+BISOOT( I,J)+ 

1 lIPOUTfI,J)+THOUT(I,J)-PVTRAN(l,J)-TIITRA'N(l,J)-

2 

1tE'rliRN 

END 

Ti!AR( I ,J)""LdRDIV( l,J) -BISORD('I ,J) ';Bl'ORDIV( I, J) 

LUH008FF & SCRLMRNINI ,it.fi -- CCnSL...t: ...... ,9 E'---':;'i'.ee'-s 
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READPUMP.P'OR Monday, January 20, 1992 10:16 am 

C 

C 

C 

C 

1 

2 

3 

SUBROUTINE READPUMP (IYRST,IYREND) 

IMPLICIT REAL (A-R,L-Z) 

INCLUDB 'LAAMP. CMS ' 

OPEN ,( 1, FILE= 'PUMPING .IN ' ) 

00 100 I=IYRST,IYREND 

00 101 J';1,12 

READ (1,102) 11,12, Xl, X2, 11LA1fP( I, J) ,ELAWP( I, J), 1(3, 

Xl, X2 , UBISP ( I,J ),EBISP( I, J), Xl, 

Xl, X2 ,UBPP( I, J), EBPP( I, J) " Xl, 

Xl,X2,UTRP(I,J),ETRP(I,J),Xl 

102 FORMAT (2I5,20F8.0) 

101 CONTINUE 

100 CONTINUE 

RETURN 

END 
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