
US Army Corps 
of Engineers 
Hydrologic Engineering Center 

 
 
 

RESYLD 
Reservoir Yield 
 
 
 
 
 

User's Manual 
 
 
 
 
 
 
 
August 1966 
(revised:  November 1981) 
 
 
 
 
 
 
 
 
Approved for Public Release.  Distribution Unlimited. CPD-25 
 

Generalized Computer Program



 Standard Form 298 (Rev. 8/98) 
 Prescribed by ANSI Std. Z39-18 

REPORT DOCUMENTATION PAGE Form Approved OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this 
burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to the Department of Defense, Executive 
Services and Communications Directorate (0704-0188).  Respondents should be aware that notwithstanding any other provision of law, no person shall be 
subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ORGANIZATION. 
1.  REPORT DATE (DD-MM-YYYY) 
August 1966 
 (rev November 1981) 

2.  REPORT TYPE 
Computer Program Documentation 

3.  DATES COVERED (From - To) 

5a.  CONTRACT NUMBER 

5b.  GRANT NUMBER 

4.  TITLE AND SUBTITLE 
Reservoir Yield User's Manual 

5c.  PROGRAM ELEMENT NUMBER 

5d.  PROJECT NUMBER 
5e.  TASK NUMBER 

6.  AUTHOR(S) 
CEIWR-HEC 

5F.  WORK UNIT NUMBER 

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
US Army Corps of Engineers 
Institute for Water Resources 
Hydrologic Engineering Center (HEC) 
609 Second Street 
Davis, CA  95616-4687 

8.  PERFORMING ORGANIZATION REPORT NUMBER 
CPD-25 

10.  SPONSOR/ MONITOR'S ACRONYM(S) 9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
11.  SPONSOR/ MONITOR'S REPORT NUMBER(S) 

12.  DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for public release; distribution is unlimited. 
13.  SUPPLEMENTARY NOTES 
14.  ABSTRACT 
The purpose of this program is to perform any number of multipurpose routings under identical conditions for a single 
reservoir with optional delivery to pipe line or river or both and with maximum and minimum flow controls at the reservoir 
and, if desired, at one downstream control point.  This multipurpose reservoir operation-routing or simulation program 
flows closely the procedures commonly used in hand computation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15.  SUBJECT TERMS 
reservoir yield, RESYLD, routing, single reservoir, downstream, control point, storage, simulation, evaporation, power 
16. SECURITY CLASSIFICATION OF: 19a.  NAME OF RESPONSIBLE PERSON 
a.  REPORT 
 U 

b.  ABSTRACT 
 U 

c.  THIS PAGE 
 U 

17. LIMITATION  
 OF 
 ABSTRACT 
 UU 

18. NUMBER 
 OF 
 PAGES 
 48 19b.  TELEPHONE NUMBER 



 
 
 
 
 
 
 
 

RESYLD 
Reservoir Yield 
 
 
 
 
 

User’s Manual 
 
 
 
 
 
 
August 1966 
(revised:  November 1981) 
 
 
 
 
 
 
 
 
 
 
US Army Corps of Engineers 
Institute for Water Resources 
Hydrologic Engineering Center 
609 Second Street 
Davis, CA  95616 
 
(530) 756-1104 
(530) 756-8250 FAX 
www.hec.usace.army.mil CPD-25 



  10 December 1984 
 

Conditions of Use 
 
The following conditions regulate the use of computer programs developed by the Hydrologic 
Engineering Center (HEC), Corps of Engineers, Department of the Army. 
 
1. The computer programs are furnished by the Government and are accepted and used by the 
recipient individual or group entity with the express understanding that the United States 
Government makes no warranties, expressed or implied, concerning the accuracy, completeness, 
reliability, usability, or suitability for any particular purpose of the information or data contained 
in the programs, or furnished in connection therewith, and that the United States Government 
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This program was pmpared i n  the Hfrdrologic Engineering Center, 
Corps of Engineers, 650 Capitol Mall, S a e m n t o ,  California, by 
Leo R. Beard, Up-to-date information and coptes of source staternen% 
cards fo r  various types of cmputers can be obtained f r o m  the Center 
upon request by G w e m t  and cooperating 01pgaaizatians. 

2 .  PURPOSE W PROGRAM 

a. This generalized pxograra written i n  Fortran X I  performs any 
number of multfpurgose routhgs under Identicdl conditions for a single 
reservoir with optionid. deltvery t o  pipe line or river or both and. with 
mascimum and lainim flow controls a t  the reservoir and, if desired, at 
one dswnstrea control point. Pawer generation at the reservoir and 
quality control a t  the downstream control point a~re optional. The year 
is  divided into aay a-er of periods (dbens~oned up t o  15) of equd 
or  u n e q a  length. Ivla*rrfrra-rm and ainirmun g e d s s i b l e  storages and al l  
other quantities cewr be specified as unZforra or varying each period with 
sMlas or dissMJaJP patterns each year. An optional aalaimm storage 
above the &soXuta miam can be specified at wMch shortages i n  wSth- 
drmals frm storage are decl at: 
the abaolate rat&mm - storage, 

b, A listing of the source program a d  t e s t  input a d  outpat are 
given at the end of t M s  report. 

Tdhrile it ximy be possible t o  modify th i s  progrm for  use on mdlum 
coxputers of the I l W  31620 and GE 225 with large memory eapwity, the 
program has been tested only on computers of' the IBN 70% class, 

a* This miltipurpose reservoir operation-rout2;ing or s imlat ion 
program f oUows closely the procedures c0mmoIzby used i n  hand computationl 
Where a direct; solution is not possible, successive atpgrox-tions w e  mde, 



%is is i n  evaporation and power conputation, where the first approximation 
based on reservoir stage at the beginning of each period i s  wed t o  estab- 
l i s h  an approximate average stage f o r  the period, on which the n e d  
approximations of' evaporation and power are based, Outlet capacity i s  
approximted once only on the basis of r e s e m i r  stage at the start & each 
period. No delay or  routing of outflows t o  the downstream control point i s  
made. Provision is wide fo r  an optional buf'fer zone at the bottoln of the 
conservation pool. 

b. The reservoir routing is made by searching for the largest of the 
minimum flow requirements for all purposes and the smallest of the maximum 
permissible flows. The release is initially set to the smallest maximum 
permissible flow. If this does not satisfy the largest minimum flow require- 
ment, the release is increased to do so. These controls are overridden by 
flows necessary to empty or fill the conservation pool. Absolute control is 
exercised by full reservoir and empty reservoir limitations. If storage at 
the start of a period is within the bottom buffer zone, release from the 
reservoir (over and above inflow minus evaporation) is reduced by the pro- 
portion of empty space in the buffer zone. Releases are first assigned to 
the pipeline and the remainder to the river. 

c, Pmer is generated from a,11 release t o  the rfver up t o  plaat capacity, 
Power generation and release required f o r  power are based on the follawing 
equation : 

P = , 08464e~  

where 

P = power i n  kilowatts 
e = efficiency as a ra t io  less  than 1 
Q = f l a w  i n  cfs 
B r= head i n  fee t  on power plant 

If a31 efficiency factor is  not given (either as a constant or  tabulated against 
reservoir level),  a standard vd.ue of ,86 is used, Head on the power plant i s  
the reservoir stage minus a constant tailwater elevatf on minus an optional 
hydraulfc loss ei ther  expressed i n  fee t  or  eaaputed as follows: 



where HL = kydraulic boss i n  feet  

G = input constant obtainable from chart 
of ER 

Q = Flow i n  cfs 

This head loss is computed only approximately for power release require- 
ment, assuming that  outflow required for  minimum power generation is 
met, regardless of other requirements or reservoir storage limitations. 
Final power generation quasltities are  based on losses computed from 
actual river releases and are limited by full generation capacity for  
the period with a load factor of 1. 

d. Water quality computations are based on assumption of complete 
mixing i n  the reservoir and river,  Mo provision is made for minimum 
temperature or concentration control (only maximum). Th i s  provision 
could be added easily, i f  desired. Water rights are assumed t o  be 
limited t o  reservoir inflow minus channel losses plus local inflow. 
Releases for  quality control cure limited by outlet and channel capacities 
and are curtagled when reservoir concentration exceeds permissible con- 
centration downstream. 

e. Shortage indexes computed separately for  releases t o  pipeline 
and river,  for power and for  flow a t  downstream control point (exclusive 
of water rights) are the sum of squares of annual shortages, each short- 
age expressed as a r a t i o  t o  annual requirement, multiplied by the r a t i o  
of 100 t o  the number of years of record. 

a. Input data are summarized i n  exhibits 5 and 6. A l l  s t o r e e s  are  
i n  acre-feet and inflows can be i n  any writs but a l l  inflows must be i n  
the sane units of volume or of rate of flow. Required flows can be 
expressed i n  cfs or acre-feet, a positive value of B C F T  indicating the 
la t ter .  A l l  flows and required f l m  are printed out i n  efs,  

b. It can be noted that  features of the program not required for  a 
problem are usually omitted automatically when the variables pertinent 
t o  those features are omitted from the input, thus requiring only simple 
input for s imple problems . 

c. A l l  data are entered consecutively on each card, using 8 columns 
(digits,  including decimal point, i f  used) per variable and 10 variables 
per card un less f~mvar iab les  w e  called for,  except that  the first 
column on each card is reserved for identification and not read by 
computer. Thus, the f i r s t  f i e ld  on each card is limited t o  7 columns. 



A l l  input data except table values are  printed out. Status of a l l  
variables each month, annual summaries and a sunmfary a t  the end of each 
routing are  also printed out and identified as  i l lus t ra ted  i n  Exhibit 2. 
The four shortage indexes are a l so  printed. A l l  storages and evaporation 
ou%put are  i n  acre-feet, flows and loss i n  cfs ,  and power i n  thousand 
kw-Prr. 

7. OPERATIRG bmSTRUCTIOMS 

Standard Fortran I1 operating instructions. No sense switches used. 

Terns used i n  t h i s  program are defined In  Exhibit 3. 

Examples of various appLicatlons of t h i s  program are  given i n  Exhibits 
1 and 2. 

It is  anticipated tha t  adClitions t o  or revisions of t h i s  program w i l l  
be made from time t o  time. It is  requested tha t  any user who finds an 
inadequacy or desirable addition or modification notify the  Ifydrologic 
Engineering Center. 
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*PJ;OS - Constant loss  component between reservoir and downstream 
control point, f o r  each period, i n  cfs. 

ALOSS - Constant loss component between reservoir and downstream 
control point, f o r  a. l l  periods i n  cfs,  C t i l l i n g  index if 
negative . 

*BSA - Total loss fo r  each period between reservoir and downstream 
control point i n  cfs. 

rnYS - XOAYS 
*AREA - Reservoir area i n  acres i n  table 
ARUA - Reservoir area i n  acres at middle of period (appmx) 
CLOSS - Loss coefficient applied to  flow remaining af ter  RftW i s  

subtracted t o  obtain remaining loss between reservoir and 
downstream control point 

CMST - Conversion factor from cfs fo r  period t o  thousand cfs-hours 
CMSTA - Factor t o  convert irrflaws t o  cfs  
GntjT5 - Conversion factor frm cfs f o r  period t o  acre-feet 
CNSE - Conversion factor  from acre-feet t o  cfs for  Grid 
CONST - Conversion factor f ram inflaw units to acre-feet, i f  f l o w  units 

amre voluaes and fro@ inflow units per day t o  cf s i f  flow units 
are rates. 

CE4R - Coefficient nnzl-&iplied by product of f l o w  i n  cfs  and head i n  
fee t  t o  obtain power i n  kw. 

CT - Converts flows f o r  each period t o  obtain average f o r  year 
*EFCY - Plant efficiency ra t io  i n  table 
EFFCY - Plant efficiency ratio, calling index if negative 
EFLMT - =fluent i n  tons per day discharged in to  r iver  between reservoir 

md damstream contml point, callgng index if negative 
EFLT - Effluerrt i n  tons per day discharged fo r  one period into r iver  

between reservoir and dawnstream control point 
*EL - Reservoir elevation i n  storage table i n  fee t  
*RiEFY - Reservoir elevation i n  efficiency t a l e  i n  feet  
EVAP - Reservoir evaporation net; change t o  project conditions i n  inches 

per yeas, calling index i f  negative. 
ETAPA - Reservoir evaporation (net change t o  project conditions) for  period 

i n  acre-fee* 
*EVAPO - Reservoir evaporation (net change Lo project conditions) i n  inches 

fo r  period 
*EPP - Subscripted va3ue of EXAPA 
HEAD - Power head. i n  f ee t  
flYDLS - Hydraulic head loss, coefficient i n  equation HWSS= (wDIs)Q*/~~ 

i f  positive, loss  i n  fee t  if negative 
I - Subscript f o r  period 
WFT - Positive vdue  c d l s  fo r  flow requirements i n  acre-f eet 
ICaSE - Case nmiber 

1. Release restricted by outlet capacity 
2,  Release restr icted by channel capacity a t  dam 

* Subscripted variable 



3. Release restricted by dawnstseam channel capacity 
4. Release t o  sa t is fy  dmstrearn water sequZrements 
5 .  Release t o  sa t is fy  water mquirewnts a t  dam 
4 .  Release t o  sat isfy power reqxzhefnents 
7. Release t o  sa t is fy  quality requirements 
8. Release required t o  prevent over-fiUng reservoir 
9. Release controUed by declewed shortage 
10. Release restricted by bottom of conservation pool 
32. Release fo r  flood control 

36SE - Tentative case rimer 
m m  - E F r n  
IHOGN - Positive value cal3.s f o r  special c r i t e r i a  f o r  New Hogan Reservoir 
IPER - % W e r  of first period i n  each year 
*IQUR - Reservoir quaXity at end of period 
ntR - Year nuniber 
ZX - Temporary variable 
J - Year subscr2pt 
K - Table subscript 
*N - Period identifieation nluober 
NC - H&er of cycles compZeted 
NCYCL - %umber of cycles ( c q l e t e  routings ) fo r  j& . 
%tXOAYS - Murnber of days i n  a perr',od 
NDYS - Nurniber of days i n  each per%& if sat& for  dU periods, caS3.ing 

index if negativec 
XFER - PTuEber of routing periods per year 
MSmR - Number of storage vdl.ues i n  table 
MYRS @umber of yews i n  each routing 
X-PQWER - Ewer i n  thousand Izts-hr actually generated in one period 
%PCTWR - Mninnum pawex i n  thousmd kw-hr requlm& i n  one period if positive, 

average load factor If negative. 
PGFR - N&UM power i n  thousand kw-la requSired per perisdl if  saare for all 

periods, eaXLing index if negative. 
IWBM - PlaxZmm pemissible generation i n  kw* 
Q - Actuaf, r e s e m i r  release for  period 
$AIrX - Quality of i&h t o  reservoir i n  parks per n%Uion or  degrees. 
&BW.-l - Quality of locrall inf'low i n  parts per nillf-m or  depees. 
WRP - W l e t  capacity in c9s. 
*@.I Actual f l a w  at downstream control point, including a l l ~ ~ & t e r  rights - l!bxhm pe&sslble flaw fo r  period a% downstre- control point, 

including all water fights - W W  p e d s s i b l e  fluw for  period at downstre- control poiat, 
excluding water rights . 

Q,BN - Eiiinimm permnlssible flow a t  downstreama control point; fo r  each period 
if sane fo r  a3l periods, excluding water rights, caUing index if 
negative . 

QIMX - l & x U  p e ~ s s i b l e  f l a w  a t  dournstrema control point fo r  each period 
if saaae fo r  a33. periods, including water rights, calling index if 
negative. 

* Subscr l.pted variable 
2 



"&I - Inflow t o  reservoir f o r  period (see i n p t  data fo r  units) 
*&IQUA - Reservoir inflow i n  water qua,litytable i n  cfs 
*lSlr - Local influw f o r  period (see input table f o r  units) 
*&L&UA - Local inflow i n  water quality table i n  cfs 
Q,MAX - Successive control value of maximunr required outflow i n  cfs 
QNlX - Successive control value of minimma required outflow i n  cfs  
W2 - Mnirnum required outflow t o  pipeline f o r  each period if  same 

for  aZT periods (see input data fo r  units), calling index i f  
negative. 

QNX - Fluw i n  c i s  required t o  empty conserpatiorz space during period 
%06BP -=-Table vdue  of outlet capacity i n  cfs 
*QOMAX - Wximm p e d s s i b l e  outflow ia cfs t o  river fo r  period 
"&WlX - Fill- required outflow t o  river f o r  period (see input data 

fo r  anits)  
&OW - Mfaimm required ontflow t o  river fo r  each period if s a w  

for  all p e r l ~ d s  (see input data fo r  units), calling index if 
negative. 

gQONN2 - Minimm required outflaw t o  pipeline for  each period (see input 
data fo r  units). 

QOMX - &faxinmu permissible outflow i n  cfs t o  r iver f o r  each pedod if 
sane fo r  a31 periods, ca3ling index i f  negative 

++QOSTR - Table value of storage in  acre-feet fo r  outlet capacity 
determination 

WZPE - Act@ reservoir release i n  cfs t o  pipeline fo r  period 
W I T S  - lviaxfrrrmn w a t e r  right fo r  period, see input data fo r  units 
GWiVR - Actual mservoir release i n  efs t o  river f o r  period 
W T  - Acturit water r ight  i n  cfs f o r  period 
W S  - Maxiam water E3tgbts f o r  each period if sane for  all periods 

(see input data fo r  units), caZTing index if negatlve 
3t&UAD - Required rnfnimm quality fo r  period at &-%re= control 

point (bfzm3.m t q r a t u r e  or concentration i n  pasts per a t l l ion)  . 
*QU&I - Quall2;y of reservoir inf low for  period i n  parts per mtllfon or 

degrees. 
*QUAI& - Quality of local  inflow f o r  period in @s per a l l i o n  or degrees 
QULD - Minimum required quality a t  dawnstman control point fo r  each 

period if  sm f o r  aZ1 periods, i n  pa;r*l;s per million or de@ees, 
calling index, i f  negative 

*QULTD - Actua2 quality attafned at downstream control point i n  parts 
per H l l i o n  or  degrees 

"&UR - Beservoir quality fo r  period i n  paYrts per million or degrees 
RNYRS - Reciprocal of NYRS 
S M  - Average required outf low i n  cf s t o  p i p l i n e  fo r  a l l  years 
SBW - Average reqared outflaw i n  cfs t o  r iver f o r  a33. periods 
S2.%N - Average required flow i n  cfs at downstream control point f o r  all 

yews 
SIB% - Average maxim flaw i n  cf s a t  dow.us-t;reatn control point f o r  all 

years 
SEPT - Averwe annual effluent i n  tons per day 
SEVP - Total. evaporation i n  acre-feet per year fo r  entire routing 
SHOGN - Sm of May-0ct requirements fo r  New Hogan Reservoir 
SHRm - Shortage t o  pigeline f o r  period 

3 * Subscripted variable 



'k^jHRTD - Shortage of f l o w  i n  cfs a t  downstream control point fo r  period 
3CSBRTP - Shortage of power i n  kw-hr fo r  period 
SJKRTB - Shortage of ou t f lw i n  cfs t o  river f o r  period 
SI - Average ;arznual inflow i n  cfs fo r  routfng 
SIPBDA - Sum of squares of annual shortages t o  pipeline, each expressed as 

ra t io  t o  axtnual requ%rer~ent 
SIMDB - Sum of squares of annual shortages t o  river, each expressed as ra t io  

to annual reguirement 
S W D  - SUB 09 squares of annual. shor-tages t o  ecrmbined water rights and 

downstman control point retquimrrsents, each shodage expressed as 
ra t io  t o  aanuaJ. requirenzent. 

S W P  - Swn of squares of annual power shortages, each expressed as ra t io  
t o  annuaL requiremnt 

Slr - Average afl;nua3. local  inflow in cfs fo r  routing 
SLOS - Average zmnual channel loss fo r  routing 
S m  - Total required ou-bflm t o  pipeline i n  one year - Total required outflaw t o  r iver f o r  one year 
SHOE4N - Total required f l ~ w  at downstream c m t r o l  point, excluding 

water fights, f o r  one year 
SHE32 - Average daily effluent in tons for  one yea?? 
S&EW - kraporation i n  acre-feet f o r  one yeas 
SKE - Total reservoir irrt"1aw f o r  one yew 
SM1; - Total local  inflow f o r  one yew 
S W S  - S u n  of lass  i n  cfs i n  downstream chamel for yeax. - Sum of p e r  requirement in thousand kw-hr fo r  one year, 
S W R  - Sun of power generated during par i n  thousand kw-Plr . 
SMW - Average q d i t y  at dawnstseam control point fo r  one year (degrees 

or parts per m i l ~ o n )  
SMQD - Sum of f l a w  in  cfs at downstresm control point for  one year, 
SMQOA - Z'at t i i  outflaw i n  cfs  t o  pipeline fo r  one yew. 
SMQOB - Total outflaz i n  cf s t o  river fo r  one year. 
S W S  - Total water 3Pi&ts in  cfs for  one yew. 
SWBA - Sum of shortages i n  cfs t o  p i p l i n e  for  one year. 
SMSHB - S m  of shortages i n  cfs t o  river fo r  one pax. 
SWIFD - Sum of shortages i n  cfs i n  supply at downstream control point 

fo r  cme year. 
SBHP - S m  of power shortages i n  kw-hr fo r  one year. 
SPWR - Average pawer generation per year fo r  routing i n  thousslnd kw-hr. 
S M  - Average annual m i n i m  power r e q u i r e n t s  i n  thousand kW"-hrr 
S&BL - Average quality i n  parts per million or degrees a t  damstream 

control point fo r  routhg,  
E;QB - Average m u a l  flow i n  cfs at downstream control point fo r  routing 
SQJdX - Average of zrmxbam flows i n  cfs t o  river fo r  each year and for  

entire routing 
SQOA -Average amua;L actuaX flow i n  cfs t o  pipellne fo r  routing 
SQOB - Awtrage minimum required outflow i n ef s t o  river fo r  d l  yeiurs . 
SQUMN - Average q W t y  required at dawnstrean control point fo r  each 

year rtnd fo r  entire muting (degrees or parts per million). 
S R E  - Average water rig;hts f o r  routing, 
SSHA - Average mnua3- shortage 02 required outflm i n  cfs t o  p i p l i n e  for 

entire routing. 

* Subscripted variable 



SSHB - Average annwil shortage i n  c f s  t o  r iver  f o r  en t i r e  routing 
SSED - Average muaL shortage In  cfs  a-bdm~nstreaan control point 

f o r  ent ire  routing. 
SSKP - Average annual power shortage i n  kw-hr f o r  ent i re  routing 
STMN - Mnirmrm storage i n  acre-feet f o r  each period i f  s m  f o r  

all periods, cal l ing index If negative. 
S M 2  - Storage i n  acre-fee"cqua3. t o  or greater than STlvIN below 

which shortage i s  declared, f o r  each perfod if s m  f o r  
all periods, cal l tng index if  negative. 

STMX - l & x i m ~ ~ l l  s%oxage i n  acre-feet f o r  each period i f  sme f o r  
all periods, ca l l ing  index If negative. 

*STOR - Table storage i n  acre-feet 
STORl - Storage i n  acre-feet at s t a d  of  routing cycle. 
STORA - Storage In  acre-feet at start of period. 
3PSTORB - Storage i n  acre-feet a t  end of period. 
S T W  - Average storage i n  acre-feet f o r  period 
* S m  - Storage i n  acre-feet f o r  each period equal. t o  or  greater 

than S M  at which shorbages are declared. 
J(STRMell - Rinimm storage i n  acre-feet for each period 
W m  - Maximum storage i n  acre-feet f o r  each period 
TEMP - Temporary variable 
TLKEL - Ta i lwa te r  elevat;bon in feet .  
W - Temporary variable 

* Subscripted variable 

Added variables : 

%CW - FSwber of complete c~mputations t o  be made each p e r i d  for  
successive approxfmtions of power, ewqmration and reser- 
voir quality 

H C W  - Hmbes of compliete camputations finished during current 
period 

EXHIBIT 3 
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A. Three output t i t l e  cards - specify adopted flow units 

8. Speciffea%ion Card 

1. - Nkntlber of years of routing 
2. XYR - Huniber of first year (such as 1926) 
3. RPER - Humber of routing periods i n  year (12 for monthly 

routing ) 
4. 9PER - Mumber of first period i n  each year (10 for October 

i n  monthly routing, for  example) 
5. NDYS - Mumber of days i n  each routing p r i o d ,  -1. i f  t o  be 

specified by period 
6 .  ssSTOR - Number of points i n  storage table (up t o  40) 
7. ECXCL - Hunber of routing8 sf NYRS (~1) each t o  be made with 

same conditions but different flaws 
8. BCFT - Leave blank i f  fPow requirements are  i n  cfs; positive 

integer i f  i n  acre-feet 
9. %JC!MP - Hurrber of complete computations desired each period 

for succes sive approxinat ions of power, evaporation 
and reservoir qwdlity, usually 2 

@-E. General Data Cards 

Card C 

3.  STORl - Storage i n  awe-feet a% start of routing 
2. CONST - Conversion constant from inflow units %a cfs i f  

positive, and f o  aere-feet, i f  negative. Leave 
blank i f  flows are expressed i n  cfs ,  negative i f  
flows are expressed i n  volume units such as acre- 
feet ,  inches or cfs-days, and positive i f  expressed 
i n  ra te  such as cfs or mgd. (zero i f  flows are i n  
cfs,  -1.0 if  flows are i n  acre-feet, -1.935 i f  i n  
cfs days, and .644 i f  i n  mgd) 

3. %W - Minimuan permissible outflow t o  river,  -1 i f  t o  be 
specified by perEd once and -2 if t o  be s p c i f i &  by 
perf od every ye=. 

+ Units must comply with i t e r n  B-8. 

# A l l  data are entered using 8 column fields,  10 per card, except 
that  col. 1 on every card is reserved for identification and not 
read by computer. Thus only 7 columns are usable i n  first f i e ld  
of each card. 



k .  - M n h m  p e ~ s s i b l e  outflow t o  pipeline, -1. i f  t o  be 
specified by p e r i d  once and -2 if  t o  be swcif ied  by 
period every year 

5. &Om - mimum perdss ible  release i n  c f s b  r iver ,  zero i f  
urali.mited, -1 i f  t o  be specified by period once and 
-2 if  t o  be specified by period every year. 

6 .  W m  - Wdmum permissible flow a t  downstreann control pain% 
excluding water ri@lhts, -1, i f  t o  be specified by period 
once and. -2 i f  t o  be specified by period every yeax 

7. Wm - permissPb1e flow i n  cfs  a t  domstreaan control 
ncluding water rights,  zero i f  m l i a t e d ,  -1 

i f  t o  be specified by period once and -2 1% t o  be 
s p c i f i e d  by period every year 

8. W m  - Water rights a t  dowrastrea point, -1 i f  t o  be speci- 
f ied b;l~ period once and -2 i f  t o  be specified by 
period every y e a .  e o g r m  wi11 suppl;lr rights up %o 
preproJect flow* 

9. B L T  - EffBuer%a; i n  tons per day between reservoir and downstrem 
point, -1 if t o  be specified by period once and -2 i f  
t o  be specified by period every year 

2.0. &Urn - Mi peradssible concentration ( in  pasts per d U o n  
or degrees of temperactwe) of water q a E t y  factor a t  
d m e t s e a  control point, -1 i f  t o  be s p e c i f i d  by 
period once and -2 i f  t o  be specified by period every 
Ye= 

Card D 

1. Qm(1) - Concentration of water quality factor i n  reservoir at 
start ad' routing, must be positive i d '  any quality rout- 
ing desired 

2. S W  -=Maxi permissible consermt,ion storage i n  acre-feet, 
-3. if t o  be specified by period once and -2 i f  t o  be 
specified by period every year 

3. S m  - W n  pearmjlssible storage i n  acre-feet, -1. if  t o  be 
sPe d by period once and -2 i f  t o  be specified by 
period every year 

4. S W 2  - Storage level  equal t o  or greater %ban S W  at which 
shortage is ini t iated,  -1 i f  to be specified by per%& 
once and -2 i f  t o  be specified by period every year 

5. FXi.3 - M m  pmer req~rement  per p e r i d  i n  thousand kw-hr, 
-I i f  t o  be specified by per$& once and -2 if  t o  be 
specified by period every- year 

6 - Installed power capacity i n  kw 
7. EFW - Plant efficiency, zero if standma value of .% t o  be 

wed, -1 i% table with e l e v a t i o ~  to be supplied 

* Units must camply with i t e m  8-8. 



8. a " M L  - Average tailwater ele+Jation i n  feet,  required only 
for power 

9. &CAP - m t l e t  capacity In cfs, zero or mgative i f  t o  be 
spc i f f ed  by elevaLion 

10. WAP - Reservoir evaporation (net c b g e  t o  project condi- 
t i o m )  i n  inclhes for y e a ,  -1 i f  t o  be specified by 
=rid once anti -2 i f  t o  be specified by ~ s i d  
every year 

Card E 

1. AIiOSS - Constrnt c 9 loss below reservoir i n  cfs,  -1 
i f  t o  be specified by period once and -2 i f  $0 be 
specified by p r i d  every year 

2. C W S  - @  l loss below reservoir as r a t i o  of flow r-2nd 
ing af ter  my eonst=% loss 2% sazbtracted 

3. HYnU - Penstock loss coefficient i n  H-8 = (HYDIS)Q~/~% 
i f  positive, germstock loss i n  feet  i f  negatitre. 

4. mL;RS - Reservoir capacity i n  acre-fe& a t  fill pool 
5. OVIR>D - Patucirnm pemissible power generaeion ra te  for 

p e r i d  as r a t i o  $0 il*~~;$dSred c a p c i t y  Q n o m ~ a ; b ~  
1.15% 

F-L. Table 6ata cards 

3'. STBR - Reservoir storage capc i t i e s  in acre-feet corrsspond- 
ing t o  areas and elemtions given in cards G and %I, 
NSTQR (6) values, must increase continuously. 

6. AREA - Reservoir area% i n  acres, =TOR value8 (6) 
H. EL - Reservoir wa$er surface elevatiom i n  feet ,  NSTOR ( ~ 6 )  

values, &.b, i f  E"Wfa ( ~ 5 )  is  zero. 
1. QWAP -. Outlet c apc i t i e s  i n  cfs, corresponding t o  storages 

given i n  J, up t o  18 values, mit i f  &GAP ( ~ g )  is  
positive. 

J. QmTR - Reservoir storages i n  acre-feet, up t o  l O  values, nust 
inerease continuowb, omi% i f  QWP ( ~ 9 )  is positive. 

]K. mCY - P W t  efficiency expressed as a ra t io  less t h m  1, 
corresponding t o  reservoir elevatfms (up t o  10 mlues) 
given i n  ftem L, omit i f  ( ~ 5 )  i s  zero or EFFCTl ( ~ 7 )  
i s  zero or positive. 

&. EBm - Reservoir elemtions i n  feet ,  up t o  10 values, must 
increase  continuous^, omit i f  ??M% ( ~ 5 )  is  zero or 
mFCY ( ~ 7 )  i s  zero or positive, 



M-P. W&er p l i t y  tables - Wt i f  Q U I S ( ~ )  is  zero (Ill.) 

M. QUAI2 - Quality of reservoir inflow ( in  pasts per miLEion or 
degrees of t emperatwe) corresponding t o  values i n  
Item N, up t o  10 va.lues . 

PB. QIQUA - Reservoir inflow i n  cfs ,  up t o  10 values, must increase 
continuously. 

0. QUALL - Quality of loca l  inflow corresponding t o  values i n  item 
P, up t o  10 values, omit i f  QW ( ~ 1 0 )  i s  zero. 

P, QI$IfA - Local inflow i n  cfs ,  up t o  10 values, must increase 
continuousb, omit i f  QUID ( ~ 1 0 )  is  zero. 

&-8. Period &aka cards supplied fo r  first year only for  those it- whose 
cal l ing index (see Cw&s B and C )  is  -1 and for every year i n  sane 
re la t ive  order fo r  those items whose calling index is -2. - 
values for each item 

033) 

&. mAUS - Number of days i n  each period, omit i f  E1DYS ( ~ 5 )  is  
positive. 

R. % O K N  - Minimum p e m s s i b l e  o u t f l m  t o  r iver ,  d t  if QW ( ~ 3 )  
is  zero or positive 

S.  "&W2 - e n b u m  per&ssible outflow t o  pipe l ine,  ait if W 2  
( ~ 4 )  is  zero or positive - Maximm permissible release t o  r iver  i n  cfs ,  omit if 
QW ( ~ 5 )  i s  zero or positive 

U, W m  - Maurn  permissible flow a t  downstream control point 
excluding m t e r  r ights ,  omit i f  &Dm ( ~ 6 )  i s  zero or 
positive 

V, &DMX - Maximum permissible flow a t  downstream control point 
i n  cfs,  omit i f  Wm ( ~ 7 )  is  zero or positfve 

W, W I T S  - Water r ights  a t  d m t r e a m  point, &t i f  @acS ( ~ 8 )  
is zero or positive 

X, B F m  - Effluent i n  tons per day, d t  i f  EFLT ( ~ 9 )  is  zero 
or positive, or i f  QtEJ.3 ( ~ 1 0 )  is zero 

Y. WALa, - peraisbsible concentration ( in  parts per mil$ion 
es of temperature) at domstream control point, 

omit i f  QUID ( ~ 1 0 )  is  zero or positive 
Z. S - permissible storage i n  acre-feet, omit i f  STMX 

1. S - M i n i m  permissible storage i n  acre-feet, omit i f  STEilW 
( ~ 3 )  is  zero or positive 

2. S - Storage level,  equal t o  or greater than S w ,  a t  which 
shortage is in i t ia ted ,  omit i f  S m 2  ( ~ 4 )  i s  zero or 
positive 

*Units must comply with item B-8. 



3. P m  - Minimum power requ i raen t  per period i n  tkmmdb kw-knr 
i f  positive, average load factor i f  negative, d% i f  
EWR ( ~ 5 )  is zero or positive 

4. EVAPO - Reservogr ewporatisn (net change t o  prsodect conat ions ) 
i n  inches per period, omit i f  E\rM ( ~ 1 0 )  is  zero or 
posi t i v e  

5 .  AILS - Constant channel loss belaw reservoir i n  cfs,  ornit i f  
ALOSS ( ~ l )  i s  zero or positive 

6. $1 - Reservoir i f l o w ,  see item 6'-2 fo r  units,  it ems 
(B3) every year 

7. - Local inflow below s e s m o i r ,  same units as preceding 
itm, (343) it- every yew, omit i f  &Dm (66) 
is zero 

8. Mew cycle s t e t  - R e q ~ r e d  ahead of Itan 9, for  each new cycle 
chen MWCL ( ~ 7 )  exceeds 1).  

l, m S  - Ember d y e a s  i n  new cycle 
2. 33% - Nmbas of first year i n  mew cycle (such as  l%Q) 



 
 
 
 



%OTE: All data are entered using 8 column fields,  10 per card, 
except that col. 1 on every card is  reserved for identifi- 
eation and not read by computer. Thus only 7 columns are 
usable in  f i r s t  f i e l a  of each card. 



23-~2-?245 
S OF REQ S 

(continued) 



Note : 
Items & through 7 sepated in same sequence every year. 
Except for item 6 required every year, only those item 
whose calling ind.ex is -2 w e  repeated every year. 
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