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FOREWORD 

The Assessment of Effectiveness of Geologic Isolation 

Systems (AEGIS) Program is developing and applying the methodo­

logy for assessing the far-field, long-term post-closure safety 
of deep geologic nuclear waste repositories. AEGIS is being 

performed by Pacific Northwest Laboratory (PNL) under contract 

with the Office of Nuclear Waste Isolation (ONWI) for the 

Department of Energy (DOE). One task within AEGIS is the 

development of methodology for analysis of the consequences 

(water pathway) from loss of repository containment as defined 

by various release scenarios. 

Analysis of the long-term, far-field consequences of 

release scenarios requires the application of numerical codes 
which simulate the hydrologic systems, model the transport of 

released radionuclides through the hydrologic systems to the 

biosphere, and, where applicable, assess the radiological dose 

to humans. 

Essentially three modeling technologies are involved in 

assessing the water pathway release consequence. These models 

are: 1) hydrologic models that define the groundwater flow 

field and provide water flow paths and travel times, 2) trans­

port models that describe the movement and concentrations of the 

radionuclides in the flow field, and 3) dose models that deter­
mine the resultant radiation doses to individuals and/or 

populations. Figure i is a schematic flow diagram for the 
release consequence analysis. 

The various input parameters required in the analysis are 

compiled in data systems. The data are organized and prepared 

by various input subroutines for use by the hydrologic and 

transport codes. The hydrologic models simulate the groundwater 

flow systems and provide water flow directions, rates, and 

velocities as inputs to the transport models. Outputs from the 

iii 



HYDRQOGIC 
MODELS 

TRANSPORT 
MODELS 

FIGURE ~. Schematic Diagram of Consequence Analysis 



", .. 

-
-
-

-
-

-
-

transport models are basically graphs of radionuclide concentra­
tion in the groundwater plotted against time. After dilution in 

the receiving surface-water body (e.g., lake, river, bay), these 

data are the input source terms for the dose models, if dose 

assessments are required. The dose models calculate radiation 

dose to individuals and populations. 

Hydrologic and transport models are available at several 

levels of complexity or sophistication. Model selection and use 
are determined by the quantity and quality of input data. Model 

development under AEGIS and related programs provides three 

levels of hydrologic models, two levels of transport models, and 

one level of dose models (with several separate models). The 
models and data systems are documented as follows: 

• HYDROLOGIC MODELS: 

PNL-3l62 

PNL-3l60 

PNL-2939 

PATHS Groundwater Hydrologic Model - first 

level (simplest) idealized hybrid analytical/ 

numerical model for two-dimensional, saturated 

groundwater flow and single component 

transporti homogeneous geology. 

VTT (Variable Thickness Transient) Groundwater 

Hydrologic Model - second level (intermediate 

complexity) two-dimensional saturated ground­

water flow, Boussinesq approximation, finite 
difference approach~ two-dimensional (quasi 

three-dimensional) multiaquifer capabilitYi 
heterogeneous geology. 

FE3DGW (Finite Element, Three-Dimensional 

Groundwater) Hydrologic Model - third level 

(high complexity) three-dimensional, finite 

element approach (Galer kin formulation) for 

saturated groundwater flow~ heterogeneous 

geology. 
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• TRANSPORT MODELS: 

PNL-2970 

PNL-3l79 

~ DOSE MODELS: 

PNL-3l80 

PNL-3209 

GETOUT Transport Model - first level one­

dimensional analytical solution considering 

radioactive chain decay with capability for 

only simple release and hydrologic functions; 

single speciation, constant flow rate, 

dispersion and sorption, three-member straight 

decay chains. 

MMT (Multicomponent Mass Transport) Model -

second level, one-dimensional numerical, 

discrete parcel random walk (DPRW) algorithm; 

chain decay, single speciation, equilibrium 

sorption, time-variant leach rate and 

dispersion, n-member straight or branched 

decay chains. 

ARRRG - drinking water, external exposure to 

aquatic food, water and shorelines, and FOOD -

terrestrial food. 

PABLM - Combination of ARRRG and FOOD with 

additional features related to chronic releases. 

BNWL-B-264 KRONIC - chronic external dose from air 

pathways. 

BNWL-B-35l SUBDOSA - acute external dose from air pathways. 

BNWL-B-389 DACRIN - chronic or acute inhalation dose from 

air pathways. 
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• DATA SYSTEMS: 

PNL-3l39 

PNL-3l6l 

SIRS (Sorption Information Retrieval System) -

storage and retrieval system for experimental 

data on sorption/desorption analyses for a wide 

variety of radionuclides, groundwater 

compositions, and rocks and minerals. 

CIRMIS (Comprehensive Information Retrieval and 

Model Input Sequence) Data System - storage and 

retrieval system for model input and output 

data, including graphical interpretation and 

display. 

This is the first of four volumes of the description of the 

CIRMIS Data System. 

Return of the form on the last page of this report is 

required in order to remain on the distribution list for future 

revisions of the model. 
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CHAPTER 1. INTRODUCTION 

The data system has been separated into four separate 

volumes. These volumes are designed to facilitate both a basic 

understanding and detailed use of the data system. The first 

volume describes the hardware and software configuration, data 

base initialization, and operation of the system~ the second 

volume contains program listings and output~ the third volume 

contains a detailed description of the methods used to insert, 

change, or delete data from the data base; and the fourth volume 
contains detailed description of the input of drillers logs and 

various uses of these drillers logs. 

An adaptation and extension of the Comprehensive Informa­

tion Retrieval and Model Input Sequence (CIRMIS) (Friedrichs 

1977a) was selected as the primary data base system for the 

release consequence analysis hydrologic and transport models 

being developed under the Waste Isolation Safety Assessment 

Program (WISAP). CIRMIS was originally developed to increase 

efficiency in data manipulation for ground-water modeling at the 

Department of Energy (DOE) Hanford Site. However, configu­

ration of the system was designed to be flexible for use with 

other models and other areas. 

In the past, modeling of complex hydrologic systems was 
time consuming and tedious because of the cumbersome data 

handling techniques. Better methods were required for format­

ting dta, error checking, storing data, and for implementing and 

producing results that would expedite system simulation. CIRMIS 
was developed to provide the research scientist with man-machine 

interactive capabilities in a real-time environment, thereby 

producing results more quickly and efficiently. Expansion of 

this system has continued for several years, and CIRMIS has 

proven to be an invaluable tool by furnishing rapid access 
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to data as well as rapid input of boundary maps of isopleth 

surfaces and interactive control of ground-water models. Data 

are accessible from video displays for rapid visual examination 

and may also be output to various hard copy devices such as a 

line printer, electrostatic printer/plotter and Calcomp plotter. 

The CIRMIS system provides the user with three major func­

tions: 1) retrieval of well-based data, 2) special application 

for manipulating surface data or background maps, and 3) the 

manipulation and control of ground-water models. These are the 

major functions of CIRMIS but comprise only a portion of the 

entire CIRMIS system. 
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CHAPTER 2. CIRMIS HARDWARE AND SOFTWARE 

CIRMIS HARDWARE CONFIGURATIONS 

The Water and Land Resources Computer Facility at PNL con­

sists of two major systems (Figure 2.1). The basis of the main 

system is a PDP-ll/45 processor with 128K core storage, three 

20-million word mass storage units, several on-line terminals 

and output devices, and multiuser capabilities. The secondary 

system, a PDP-II/55 computer, is used as the main controller for 

the CIRMIS system. The PDP-ll/45 has 64K core storage, three 

4000 word disc storage units, advanced input/output, and 

hands-on interactive capabilities. 

connected via a 56K-baud data link. 

both computers. 

The two computer systems are 

The CIRMIS system involves 

The interactive PDP-ll/45 computer provides visual man­

machine interactive capabilities through the use of a VS-60 

display with light pen keyboard, joystick, function keys 

(Figure 2.2), coordinate digitizer with a cursor, and full 

50 keyboard (Figure 2.3). 

Major operating programs for the 11/45 computer are stored 

on one 80 megabyte disc unit along with the entire CIRMIS data 

base. The data on this disc can be accessed simultaneously from 

both computers. The CIRMIS system can also service requests 
from terminals other than the direct-connected interactive 11/45 
computer. Rockwell International has a dedicated telephone line 
to the 11/45 which services a Tektronix 4014 graphic terminal 

(Figure 2.4) located 20 miles from the computer facility. This 
terminal has a 19 in. diagonal screen with a keyboard and 
pseudo-tracking cross capabilities similar to the VS-60 scope at 

the PDP-II/55 computer. However, the 4014 is a memory scope, 

whereas the VS-60 is a refresh scope. The 4014 terminal acts 

much like the interactive computer, but since it has no core 
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FIGURE 2.2. 11/55 Computer with VS-60 Display 
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FIGURE 2.3. Coordinate Digitizer Table 



F IGURE 2.4 . Tektronix 4014 Display 
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memory, it is dependent unon the 11/45 for drawing displays on 

the scope, which is somewhat slower because of the delay time 

of the telephone link. 

The 11/45 also has dial-up telephone capabilities. A 

portable ADDS terminal (Figure 2.5) with a 5-in. CRT and 

keyboard may be used similarly to the 4014 terminal. Although 

the ADDS has fewer capabilities, it may be used anywhere there 

is a phone. The user dials the number at the computer, 

attaches the telephone receiver to the data modem at the side 

of the ADDS, and then activates the CIRMIS system. 

CIRMIS SOFTWARE CONFIGURATION 

The monitor programs for each computer are designed to 

provide most of the data requests and error diagnosis for the 

CIRMIS system. Some of the special applications programs and 

models do interact between computers and bypass the monitors 

after the initial data requests and control parameters have 

been issued. Figure 2.6 shows a schematic of the entire CIRMIS 

programming network and how the programs interact. While the 

schematic is greatly simplified, the basic interactions are 

shown. Figures 2.7 and 2.8 show the basic program interactions 

at the 11/45 and PDP-ll/55, respectively. 
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CHAPTER 3. CIRMIS PROGRAMMING STANDARDS AND PROCEDURES 

During development of the CIRMIS system, a method was estab­

lished to regulate the rapidly increasing number of programs 

required by the system. Basic FORTRAN programming standards and 

procedures have been adopted and others are in the process of 

being applied. 

PROGRAM HEADER BLOCKS 

All main programs and subroutines include header blocks 

that contain all of the information pertinent to a particular 

program. This information includes: 1) program name, 

2) program identification (ID), 3) program description, 4) data 

files used, 5) loading sequence, 6) author(s), and 7) dates. 

File ~06,215] HEADR.FTN contains a skeleton of the header block 

that can be read in at the front of each program and the blanks 

filled in with the proper information. In this way all programs 

are consistent with one another and the pertinent information is 

readily available. Figure 3.1 shows an example of the header 

block where the information added by the user has been 

underlined. 

PROGRAM IDENTIFICATION CODES (ID) 

The program 10 is an alphanumeric string that describes the 
function and position of a program within the CIRMIS network. 

It is located near the tope of the header block for rapid 

reference. The code consists of a three- to five-segment string 

with each segment separated by hyphens. The five segments of 

the ID are--Function-Machine-Category-Data Type-I/O Dev--and are 

defined as follows: 
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C *************** 
C 

11~6,2151 PROGRAM,FIN *************** 

C 
C 

C 

PROGRAM ID: SERV-II-WEL-1-2 (FUNCTION-MACHINE-CATEGORY-DATA 
TYPE-I/O DEV) 

C PROGRAM DESCRIPTION: 
C THIS IS AN EXAMPLE OF THE USE OF THE HEADER FILE 
C 
C 
C 
C 

C 
C 

DATA FILES: 
NAME 
1l~,4]DATA(RAN 
[22(33] FILE2 l SQB 
[21(33 ] DUMMY l FOR 

LUN TYPE ACCESS 
-2- RAN R/W 
-3- SQB W 
-5- FOR R 

C LOADING SEQUENCE: (OMITTED FOR SUBROUTINES) 
C PDPll/45 
C MCR TKX =CNTTKBBLD 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

PDP9 
$A DKD 10 
$GLOAD 
>2 DSWELL,INBT(WITHIN(ALT) 

BATTELLE MEMORIAL INSTITUTE 
PACIFIC NORTHWEST LABORATORY 
WATER & LAND RESOURCES DEPT. 

AUTHOR (S) : JOE BLOW & WILLIE MAKEIT 

DATE: INITIAL VERSION 
CURRENT VERSION 

JAN 1974 
JUL 1974 

FIGURE 3.1. Program Header Block 

1. Functional Category - This defines a program's basic 

function type 

GEN - Generator/Updater Program 

MON - Link Monitor Routine 

SEL - Data and/or Device Selector/Inserter 

SRV - Service Routines (Available for on-line Interaction) 

UTL - Special Utility Routine 
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2. Machine Code - Defines the computer on which a program 

will run 

11 - WLR PDP-ll/45 Computer 

55 - WLR PDP-ll/55 Computer 

3. Data Access Category - Defines the data access controller 

routine 

WEL - Well Based Data 

CDR - Crib Discharge Records 

MIS - Model Input Sequence 

SPA - Special Applications 

4. Data Type or Model Type Code - (if applicable) 

If the access category is (WEL) the following codes may 

apply: 

~ (HYD) - Hydrograph Data 

1 (CTM) Contamination Data 

2 (WDC) - Well Structures Information 

3 (WLG) - Well Log Records 

4 (SVE) - Sieve Analyses 

5 (PMP) - Pump Test Results 

6 (PHY) - Physical properties of Soils 

7 (CHM) - Chemical Properties of Soils 

l~ (TMP) - Temperature Data 

If the access category is (MIS) the following codes may 

apply: 

~ (TIS) - Transmissivity Iterative Sequence Model 

1 (VTT) - Variable Thickness Transient Model 

2 (PST) - Partially-Saturated Transient Model 

3 (MMT) - Micro-Macro Transport Model 

4 (BCT) - Boundary Calculation Type Program 

5. I/O Device Code - (if applicable) 

~ (SCP) - Univac Display 

1 (CAL) - Calcomp Plotter 

3- 3 



2 (LPR) - Line Printer 

3 (GLD) - Gould Printer/Plotter 

4 (TEK) - Tektronix Scope 

5 (ADS) - Adds Terminal 

DATA FILE TYPE CODES 

The data file type codes listed under the DATA FILES title 

in the header block are used to describe the type of data in a 

particular file. The data type is used as the extension in the 

normal 11/45 file naming convention. By standardizing the data 

type the type of access can easily be determined and the 

programmer knows immediately how the data are to be read or 

written. There are three basic data file type codes: 

RAN - Random Access Binary Structure SQB - Sequential Binary 

SQB - Sequential Binary Structure 

FOR - Formatted ASCII 

PROGRAM NAMING CONVENTIONS 

Most programs in the CIRMIS system can be named using a 

combination of the three-letter mnemonics shown under the 

explanation of Program ID codes. The six-letter program names 

are determined by combining the three-letter mnemonic for a 

specific data type with the three-letter mnemonic of a function 

type or an I/O device type. For example: 

• The program that retrieves hydrograph data and creates a 

Calcomp plot would be designated as 

[HYD] + [CAL] = HYDCAL 

• The program that displays well contaminant data on the 

UNIVAC scope would be 

[CTM] + [Scp] + CTMSCP 
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• The routine that generates the well log data file would be 
[WLG] + [GEN] = WLGGEN 

FORTRAN COMMENTING CONVENTIONS 

The FORTRAN programs comprising the CIRMIS system are 

generally very well commented as an aid to programmers. Several 

commenting standards, which indicate levels of priority, are 

typically used in these programs. These are shown in Figure 3.2. 

FORTRAN COMMENTING CONVENTIONS: 

PRIMARY LEVEL: 

C 
C *** THIS IS A COMMENT LINE *** 
C 

C 
C *** THIS IS A LONG COMMENT WHICH EXTENDS OVER MORE THAN ONE 
C LINE AT A GIVEN LOCATION IN A PROGRAM *** 
C 

SECONDARY LEVELS: 

C---THIS IS THE FIRST LEVEL OF COMMENT TO BE USED BENEATH THE 
C PRIMARY LEVEL 

C----THIS IS THE NEXT LEVEL 

C-----AND SO FORTH 

FIGURE 3.2. FORTRAN Commenting Conventions 

FORTRAN PROGRAM NUMBERING CONVENTIONS 

The programs within the CIRMIS system all use a set number­

ing convention. This numbering convention was adopted to 

standardize all of the programs and make them easy to read, 

allow later program additions to be made without destroying the 

readability, and allow the rapid location of any statement or 

format number within the program. Figure 3.3. shows two program 

examples using the numbering convention. 
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PROGRAM NUMBERING CONVENTIONS 

NUMBERS USE 

11-99 
11.0.0-9999 
11.0.0.0-99999 
1.0.0-999 

FIRST ORDER PROGRAM SEQUENCING 

NOTE: 

Ex: 

FIRST HIGHER ORDER PROGRAM SEQUENCING 
SECOND HIGHER ORDER PROGRAM SEQUENCING 
FORMAT NUMBERING 

LUN 1 - 1.0.0-199 
LUN 2 = 2.0.0-299 
ETC. 

GENERALLY THE SECOND 2 DIGITS IN A FORMAT LABEL CAN COR­
RELATE WITH THE PREVIOUS FIRST ORDER PROGRAM SEQUENCE NO. 

Ex: 34 DO 35 J=1,4 
WRITE(2,234) J 

234 FORMAT (16) 
35 CONTINUE 

PROGRAM EXAMPLE 1: TYPE 

11 
611 

311 

115.0 
12 

READ (6,611) NPT 
FORMAT (16) 
DO 12 J=l,NPT 
WRITE (3,311) J 
FORMAT (12) 
00 115.0 K=1,4 
VAL=K*J**2 
CONTINUE 
CONTINUE 
GO TO 11 
STOP 
END 

PROGRAM EXAMPLE 2: 

2.0 

2.05.0 
2.05.01 
2.051 

32.0 

25 

25.0.0 
26 

IF(IX.LT • .0) GO TO 25 
NX=FLOAT(IX)*OSFAC 
P=NX 
PK=P+1 
PK=P**2 
WRITE(3,32.0) P,PK 
FORMAT(2F 1.0,.0) 
IF(IX,EQ.1) GO TO 2.05.01 
GO TO 2.0 
Q=ABS(TX)*2 
IF (Q,GT,l.0.0,) GO TO 26 
GO TO 2.0 
STOP 
END 

FIRST ORDER 
FORMAT 

FORMAT 

FIRST HIGHER ORDER 
FIRST ORDER 

TYPE 

FIRST ORDER 

FIRST HIGHER ORDER 
SECOND HIGHER ORDER 
FIRST HIGHER ORDER 

FORMAT 

FIRST ORDER 

FIRST HIGHER ORDER 
FIRST ORDER 

FIGURE 3.3. FORTRAN Numbering Conventions 
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CHAPTER 4. CIRMIS LOADING PROCEDURES 

Three separate monitoring programs make the CIRMIS system 

quite versatile. The use of these monitors depends upon the 

requirements of the user and upon computer equipment availabil­

ity. Two monitoring programs are used separately with the 11/45 

computer; MNTR13 and MNTR45. The third monitor program, CIRMIS, 

is used with the 11/55 computer. The function and loading of 

these monitors and associated CIRMIS routines and the 

initialization of the computer equipment are described in the 

following text. 

COMPLETE 11/45 AND 11/55 CIRMIS INTERACTIVE OPERATIONS 

If the user requires complete 11/45 CIRMIS interactive 

operations, both the MNTR45 and CIRMIS monitors provide full 

graphic data retrieval, display, hard copy output and digitizer 

capabilities. The 11/45 computer, the 11/55 computer and the 

shared RP04 DIVA disc unit must be operational. 

The CIRMIS system for both the 11/45 and 11/55 computers is 

activated at the 11/55 teletype console. The complete sequence 

is shown below: 

1. Place the CIRMIS split volume RP04 disc pack on the DIVA 

disc drive DB~: and depress START button 

2. Place the CIRMIS formatted RK03 disc pack in the 11/55 disc 

drive and depress the RUN switch. 

3. Use the following instructions to initialize the 11/55 

portion of the CIRMIS system: 

>SET /UIC=[351,lO~ 

>ASN DK2:=DI' 

>DMOU DK2: 

>MOU DK2: 

>@DI:CIRMISINS.CMD (note: see Table 4.1) 
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4. Take write lock off DB~: and clear TTO: on the 11/45. 

Initialize the 11/45 portion of the CIRMIS system: 

PLE WLR45_/PW:CIRMIS = DI:DECNET.CMD/CM 

The DECNET.CMD file is shown in Table 4.2, the 11/45 

teletype trailer prompted by this command is shown in 

Table 4.3. 

5. After all of the instructions shown in Table 4.3 have been 

issued, place DB~: on READ ONLY. 

TABLE 4.1. Listing of 11/55 CIRMISINS.CMD Command File 

DMO DKl: 

FLQ DKl:/ND 

DMOU DBj2j: 

INS DI:CIRMIS 

INS DI:HYDSCP 

INS DI:CTMSCP 

INS DI:WLGSCP 

INS DI:DSPSEL 

INS DI:MAPLOC 

INS DI:WELSEL 

INS DI :MAPDRW 

INS DI:SURFGN 

INS DI:TRAVEL 

INS DI:CONTUR 
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TABLE 4.2. Listing of 11/55 DECNET.CMD Command File Used to 
Initialize 11/45 Portion of CIRMIS 

TABLE 4.3. 

HEL [1,4] 

DMOU DB!2l: 

INS [11,1] CVS 

CVS DB¢: = 3~~~~ 
MOU DB¢:SPLITV/CHA=[DCF,ATCHJ 

INS @DB¢: [351,1~~J CIRMISINS 

11/45 Teletype Trailer After PLE Command has been 
Issued at the 11/55 

AT. >HEL [1,4J 

AT. >DMOU DB!2l: 

AT. >INS [11, IJ CVS 

AT. >CVS DB¢: = 3~~~~. 

AT. >MOU DB!2l:SPLITV/CHA= [bCF,ATCH] 

MOUNT-**VOLUME INFORMATION 

DEVICE = DB!2l 

CLASS = FILE 11 

LABEL = SPLITV· 
= [1,1] UIC 

ACCESS = [RWED,RWED,RWED,RWED] 

AT. >INS @DB¢: [351, l~OJ CIRMISINS 
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6. Turn on the display and digitizer. Make the following 

digitizer console switch settings. 

Switch Position 

X-Y DATA XY 

MIRROR Both OFF 

MM-IN IN 

INC-ASS ABS 

Output 1 - Output 2 Output 2 

Common Scale 1 

7. Type the following instruction on the 11/55 Teletype to 

start the CIRMIS system: 

RUN CIRMIS 

The CIRMIS system should now be operational and the 

display pictured in Figure 4.1 should appear on the CRT. 

CIRMIS Operations Using Only the 11/55 Computer 

The CIRMIS monitor on the 11/55 computer can stand alone 

and does not require the use of the 11/45 computer. This 

method is used when the user requires visual display of well 

based data without hard copy output or when only surfaces or 
maps are to be digitized for use with the groundwater models. 

The RP04 disc unit must be operational if well based data 

are to be retrieved, however; the disc need not be operational 

if surfaces or maps are being generated. 

To activiate CIRMIS operations on the 11/55 computer, 

follow steps 1*, 2, 3, 5, and 6 described under Complete 11/45 

and 11/55 CIRMIS Interactive Operations. Step number 4 is 

omitted. 

* Note: Optional if surfaces or maps are to be digitized. 
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FIGURE 4.1. 11/55 CIRMIS Monitor Control Display 



CIRMIS Operations Using Only the 11/45 Computer 

The MNTR13 monitor is used on the 11/45 computer and 

requires no interaction with the II/55 computer. The 11/45 

computer and anyone of three disc units are used (the RP04 or 

one of the two RP03 disc units). 

The MNTR13 monitor controls hardcopy output of individual 

data types in the CIRMIS data base through user keyboard input 

or rapid output to multiple hard copy devices for any number of 

data types. Either keyboard control or a command data file may 

be used. The second option reduces the amounts of machine and 

operator time needed to acquire a large quantity of data plots 

or listings. Interactive graphic control and digitizer 

capabilities are not available with this monitor. 

The CIRMIS system is activated at one of the three 

terminals on the 11/45 computer and is shown below. 

lAo IF DB¢: is used, place the CIRMIS split volume RP04 disc 

pack on the DIVA disc drive and depress the START button, 

then issue the following commands on the terminal keyboard. 

MCR HEL [1, 4] 

MCR MOU DB¢:SPLITV/CHA = LDCF, ATCH] 

MCR INS @ [351,1~~]CIRMISINS.CMD 

The MNTR13 monitQr and all of the CIRMIS service routines 

are now loaded. 

lB. IF DPl: or DP2: are used, the CIRMIS retrieval system is a 

little more hampered because the monitor, and service 

routines task images must be transferred to the DP¢: 

system disc. Usually the number of free blocks on the 

system disc are very few, so only the monitor task image 

and those service routine task images that are to be used 

should be transferred. 
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Because the procedures are identical, N will be used 

for the unit number in the nomenclature DPl: or DP2: (DPN:)i 

however, the user will use the actual numerical value of 

the disc unit number. 

Because the DPN: discs are half as large as the DB 

disc, they cannot be made split volume and still contain 

the entire CIRMIS data base and the program task images 

simultaneously. Therefore, the data files were put on a 

File-Q disc and the programs on a separate Files-II disc. 

The following sequence must be followed: 

• Place the CIRMIS FILES-II RP03 disc pack on DPN:, 

place START/STOP switch in the START position, then 

issue the following commands on the terminal 

keyboard: 

MCR>HEL [351,1~~] 

MCR>DMOU DPN: 

MCR>MOU DPN:CIRMIS 

MCR>PIP 

PIP>DP~: = DPN:MNTR13.TSK 

PIP>DP~: = DPN:FLNAME.TSK 

The last command is repeated for each desired 
service routine that will be used. The names 

(FLNAME) of all service routines contain six 

characters. The first three characters indicate the 
data type and are defined as: 

HYD - Historic hydrograph 

CTM - - - Historic contamination 

WST - - - Well structures 

WLG - Well log records 

TMP - - - Historic temperature 
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The last three characters in FLNAME indicate the I/O 

device and are defined as: 

LPR -

CAL 

GLD 

TEK 

Line printer 

- Calcomp plotter 

- Gould printer/plotter 

- Tektronix scope 

The name of the service routine to output historic 

hydrograph data on the line printer would therefore 

be HYDLPR.TSK. 

• Install the tasks 

MCR>HEL [1,4] 

MCR>INS 

INS>DPO: [351,1.0.0] MNTR13 

INS>DPO: [351,1.0.0] FLNAME 

The last command is repeated for each desired 

service routine where FLNAME matches those 

transferred to DP¢: 

• Replace the CIRMIS FILES-II disc pack with the 

CIRMIS FILE-Q disc pack, then issue the following 
commands: 

MCR>DMOU DPN: 

MCR>MOU DPN:/CHA = [FOR,ATCH] 

After one of the two procedures above (IA or IB) has been 

executed, the following instruction is used to initiate the 

CIRMIS system on one of the terminals at the 11/45 computer 

MCR>RUN MNTR13 (Alt Mode) 

The monitor will now start and prompter messages will be 

output to the users terminal, at which time the user is to 

enter the specific information requested by the program. 
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If the user requires output for only a small number of 

data types, the sequence shown on the teletype trailer depicted 

in Figure 4.2 is used. The first example shown in Figure 4.2 

outputs a line printer listing of hydrograph data for Well 

6 6~ 6~, the second example outputs a calcomp plot of 

temperature data for Well 3 3 9. 

CIRMIS MONITOR CONTROL PROGRAM 

ENTER FILE-Q DISC UNIT (I.E. DP1,DP2,DB~) DB~: 

IS THERE A SPECIAL COMMAND FILE? (Y OR N) >N 

ENTER DESIRED DATA TYPE CODE. 
(~=HYD, l=CTM, 2=WST, 3=WLG, l~=TMP) 

ENTER DESIRED OUTPUT CODE. 
(l=CAL, 2=LP, 3=GLD, 4=TEK) >2 

ENTER WELL DESIGNATION (12Al) 
SUCCESSFUL ACCESS 

>6 6~ 

DO YOU WANT ANOTHER? (Y OR N) 

ENTER DESIRED DATA TYPE CODE. 
(~=HYD, l=CTM, 2=WST, 3=WLG, l~=TMP) 

ENTER DESIRED CONTAMINANT CODE (1-26) 

ENTER DESIRED OUTPUT CODE. 
(l=CAL, 2=LP, 3=GLD, 4=TEK) 

ENTER WELL DESIGNATION (12Al) 
SUCCESSFUL ACCESS 

DO YOU WANT ANOTHER? (Y OR N) 

MNTR13 STOP 

>Y 

>1 

>4 

>1 

>3 3 

>N 

FIGURE 4.2. Teletype Trailer Showing Use of MNTR13 for 
Individual Data Types 
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If the user requires output for a large number of data 

types, the sequence shown on the teletype trailer depicted in 

Figure 4.3 is used. 

CIRMIS MONITOR ~ONTROL PROGRAM 

ENTER FILE-Q DISC UNIT 
(I.E. DP1,DP2,DB¢) 

IS THERE A SPECIAL COMMAND FILE? 
(Y OR N) 

ENTER COMMAND FILE 
NAME (7A4) 

MNTR13 STOP 

>DB~: 

>Y 

>DP~: 351,1~0 TEST.CMD 

FIGURE 4.3. Teletype Trailer Showing Use of a Special 
Command File as Input to MNTR13 

Figure 4.4 shows an example input command file for the 

second option. Figure 4.5 shows the function and format for 

each line of the command file. 

Line 1 in Figure 4.4 shows 3 wells to be evaluated. 

Line 2 shows the designation of the First Well (6 233A); 

line 3 shows the data type to be historical contaminant 

(ID = 1); the output device to be the Gould Plotter (10 = 3) 

and the year range is from 1973 through 1978 (~73~78); line 4 

shows that all available contaminants are to be processed. 

Line 5 in Figure 4.4 shows the designation of the second 

well 6 14 E6P). Line 6 shows the same ID, 10 and year range 

as the first well (since all of the contaminants are not to be 

output the number of contaminants (3) is entered at the end of 

the line), and line 7 shows only contaminants 1, 2 and 5 to be 

processed. 
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Card 
Image Line Number 

3 1 
6 2 33A 2 

1 3 73 78 or 1,3,73,78 3 
ALL 4 

6 14 E6P 5 
1 3 73 78 3 or 1,3,73,78,3 6 
1 2 5 or 1,2,5 7 

2E 13 1 8 
~ 1 or ~,l 9 

FIGURE 4.4. Example Input Command File (DPO: [351,100J 
TEST.CMD) 

LINE 1: NUMBER OF WELLS 
(14) 

LINE 2: WELL DESIGNATION 
(12Al) 

Used with Figure 4.3 

LINE 3: 10 TYPE, I/O TYPE, YEAR RANGE, NUMBER OF CONTAMINATE 
CODES 
(IF 10 TYPE .EQ. 1) 
(513) 

LINE 4: CONTAMINATE CODES (l-N) OR "ALL," IF (IDTYP .EQ. 1) 
(3212) OR (A3) 

LINES 2-4 REPEATED NWELLS TIMES, IF (IDTYP.EQ.l) 
LINE 2 REPEATED NWELLS TIMES, IF (IDTYP.NE.l) 

FIGURE 4.5. Format and Function of Each Line in the 
Special Command File 

Line 8 shows the designation of the third well 

(2E 13 1); line 9 shows the data type to be historical 

hydrograph (10 = ~); the output device to be the calcomp 

plotter (10 = 1) and the year range is all available 

measurements. (If the year ranges are ~ or blank, all 

measurements will be output.) 
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The data type codes (ID) are shown in Table 4.4, the 

output device codes are shown in Table 4.5, and the contaminant 

codes are shown in Table 4.6. 

TABLE 4.4. CIRMIS Data Type 

ID CALCOMP 
NUMBER DATA TYPE PEN USED 

ID = ~ WELL HYDROGRAPHS 1 
ID = 1 WELL CONTAMINANT HISTORIES 1 
ID = 2 WELL STRUCTURES 2 
ID = 3 WELL LOG RECORDS 2 
ID = 4 SIEVE ANALYSES 1 
ID = 5 PUMP TEST DATA 1 
ID = 6 PHYSICAL PROPERTIES OF SOILS 1 
ID = 7 CHEMICAL PROPERTIES OF SOILS 1 
ID = 8 HYDROGRAPH/VTT OVERLAY 1 
ID = 9 FREE 
ID = 1~ WELL TEMPERATURES 1 

TABLE 4.5. CIRMIS Output Options 

10 
NUMBER OUTPUT DEVICE 

10 = 1 CALCOMP PLOTTER 
10 = 2 LINE PRINTER 
10 = 3 GOULD PRINTER/PLOTTER 
10 = 4 TEKTRONIX SCOPE 

4-12 



TABLE 4.6. CIRMIS Contaminant Codes 

CODE CONTAMINANT CODE CONTAMINANT 

1 TOTAL ALPHA 17 COPPER 
2 TOTAL BETA 18 HARDNESS 
3 TRITIUM 19 SOLIDS 
4 NITRATE 20 MANGANESE 
5 STRONTIUM-90 21 TOTAL ORGANIC CARBON 
6 CESIUM-137 22 PH 
7 COBALT-60 23 SULFATE 
8 URANIUM 24 SODIUM 
9 PLUTONIUM-239 25 CALCIUM 

10 RUTHENIUM-I06 26 TOTAL GAMMA 
11 CHROMIUM 27 BICARBONATE ION 

'W" 12 FLUORIDE 28 CARBONATE ION 
13 MAGNESIUM 29 TOTAL POTASSIUM 
14 IRON 39J SPECIFIC CONDUCTIVITY 
15 PHOSPHATE 31 BORON - 16 CHLORIDE 32 LOW ALPHA 

-

-

... 
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CHAPTER 5. SEQUENCE FOR INITIALIZING CIRMIS 

DATA BASE FOR NEW PROJECTS 

Each time a new project is analyzed and a new data base is 

generated, some program changes usually have to be made to the 

CIRMIS system. This is because coordinate systems may differ 

from project to project, and time may be saved in the retrieval 

of the data by modifying the storage and retrieval routines for 

use with well designations unique to the studied area. The 

following terminology is used in this sdection: 

1 character = 1 byte 

1 byte = 8 bits 

1 integer word = 2 bytes 

1 real word = 2 integer words 

1 disc sector = 256 integer words 

The CIRMIS system is presently set up to contain up to 

6,000 individual wells and their associated data. This may be 

altered at the time the data base is initialized, however by 

doing so, several programs in the CIRMIS system must be 

changed. Two random access files are required: (1) WELLNAM 

contains the names (12 characters or bytes) of the wells packed 

42 names per disc sector, (2) WELLHDR contains the header 

blocks associated with each well. Each header block is one 

disc sector and is described under CIRMIS Programming Standards 
and Operating Procedures. 

Four things must be done before entering the raw data 

types (e.g., drillers logs, historic hydrograph), into the data 

base. These are (1) build a formatted data file containing 

well names, coordinates, and case elevations; (2) digi tize or 

calculate the model coordinates; (3) change the well header 

generator program and the retrieval program to calculate disc 
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addresses according to the user's needs; and (4) rebuild the 

task images for all programs that use the new retrieval 

method. 

These are relatively simple operations and will now be 

described in detail. 

BUILDING A FORMATTED DATA FILE 

The first step in setting up a CIRMIS data base for a new 

project is to collect all known well names and their associated 

coordinates and casing elevations. 

Normally the well name, real coordinates, and casing 

elevation are known from regional documentation; these are 

entered on 80-S0 sheets, keypunched, and entered into the 

computer under the name WELHDR.FOR. In most cases the real 

coordinates (which may be in the form of township, range, etc., 

or latitude, longitude, or even in some local coordinate 

system) and the ground-water model coordinates (which are 

always measured from the bottom, left corner of the area that 

is to be modeled) are not the same. If the model coordinates 

are known, they can also be entered on the 80-S0 sheets. The 

format for this data file is: 

Well 
Name 

IX, 12AI 

Real 
Coordinates 

(X Y) 

19AI 

Model 
Coordinates 

(X Y) 

2FIO.l 

Casing 
Elevation 

FS.2 

The wells are sorted or entered into the formatted file so 

that some order exists. The data base well header generator 

program WHDRGEN will read the wells in sequential order, store 
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the well designations in a random access file, WELLNAM, and 

then store each well's parameters in another random access 

file, WELLHDR, which will contain a 256 integer word disc 

sector for each well. 

DETERMINING MODEL COORDINATES 

Two models can be used to determine model coordinates: 

1) direct calculation or conversion of the real coordinates, or 

2) digitizing the locations of the wells placed upon a regional 

map. 

If the model coordinates are calculated from the real 

coordinates (which may be simply translating or rotating of the 

axes) the section (TO CONVERT-TO-MAP-COORDINATES) in the well 

header generator program WHDRGEN is replaced with appropriate 

computer code to provide the desired conversion. The formatted 

data file (WELHDR.FOR) is rewritten for later reference by 

WHDRGEN after the model coordinates have been calculated. 

The second method uses the PDP 11/55 computer and 

coordinate digitizer. A program, WELDIG, digitizes wells on a 

regional background map to provide model coordinates. When all 

of the wells have been digitized, the well names and model 

coordinates are written to a formatted data file called 

WELCORD.DAT. Another utility program, COMBINE is used to take 
the model coordinates from this data file and insert them into 
the formatted well header data file WELHDR.FOR. If this method 

to determine model coordinates is used, the section (TO 

CONVERT-TO-MAP-COORDINATES) in the WHDRGEN program, bypassed 

because the model coordinates are already available. 
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METHODS FOR STORING AND RETRIEVING WELL DATA 

A standard has been set up for the CIRMIS system that 

requires all well names to contain twelve alphanumeric 

characters (12 bytes), some of these characters can be blank 

but 12 locations must be assigned. If this convention were not 

adhered to modifications would have to be made in a 

considerable number of CIRMIS routines. 

Two methods have been used with the CIRMIS system to 

provide storage and retrieval capabilities1 however, the use of 

these methods are up to the user. 

The first method is simply a sequential storage of the 

well names, 12 bytes per name and 42 names per disc sector in 

the well name file WELLNAM. Eight bytes are not used and are 

left at the end of each sector. All random access disc files 

begin with a disc address of zero (~)1 therefore, the first 

42 well names would be stored in disc sector ~, the second 

42 well names are stored in disc sector 1, and so forth. As 

the name of each well is stored in the WELLNAM file, the well 

name, coordinates, and casing elevation are stored sequentially 

(one 256 word disc sector per well) in the random access disc 

file WELLHDR. 

Figure 5.1 shows the storage configuration for both 

WELLNAM and WELLHDR. This figure also shows examples of wells 

(1 and 87) stored in the WELLNAM file and their header blocks 

stored in WELLHDR. 

The method of retrieval uses the following equation: 

WHSCTR = WNSCTR*42 + LOC - 1 

where: 

LOC = Numerical location in sector (1 to 42) 

WNSCTR = WELLNAM sector address (~ to 142) 

WHSCTR = WELLHDR sector address (~ to 5999) 

5-4 



-

-

-

-
-

-
-

-

DISC 
ADR 

<1J 

1 

2 

142 

. 
". 

\.. 

NAME 1 NAME 2 -
NAME 43 NAME 44 

-
NAME 85 NAi\"E 86 
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FIGURE 5.1. 
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For example the first well would have a WELLHDR disc sector 

address of ~ (WHSCTR = ~*42 + 1 - 1), the 87th well would have 

a WELLHDR disc sector address of 86 (WHSCTR = 2*42 + 3 - 1). 

This sequential method of storage uses the same number of 

disc sectors in the WELLHDR file as there are wells to be 

stored. If there were 87 wells to be stored in the data base, 

only 3 sectors (IFIX (87/42 + 1)) would be used in the WELLNAM 

file and 87 sectors used in the WELLHDR file. If 6000 wells 

(maximum allowable) were stored in the data base (Figure 5.1) 

then 143 sectors (IFIX (6000/42 + 1)) would be used in the 

WELLNAM file and 6000 sectors used in the WELLHDR file. 

The second method can be used if some unique patterns are 

detected in the assigned well designations. The Programmer may 

take advantage of this and alter the storage and retrieval 

procedures to make a more rapid search sequence. For example, 

the wells for the Waste Isolation Pilot Program site use the 

first character in the well designations since a unique pattern 

can be seen in this single character (this will be discussed 

later). The Hanford wells, on the other hand, show unique 

patterns in the first two characters of the well designation 

(this will also be discussed later). Once a pattern has been 

determined, and the categories selected, the user assigns 

starting disc sectors (42 well names per sector) in the WELLNAM 

file for each category. The number of wells in each category 

is determined by examining the formatted data file WELHDR.FOR 

and this number is used to determine the number of required 

sectors. 

The Hanford system has seven unique categories assigned to 

well designations. The well designation prefixes were 

originally 199, 299E, 299W, 399, 699, 1199, and 3099, however, 

these prefixes were shortened to 1, 2E, 2W, 3, 6, 11 and 30 

prior to entering into the WELHDR.FOR data file. Table 5.1 

shows the storage configuration selected for the Hanford 

wells. 
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TABLE 5.l. Hanford Storage Allocation 

Well Sector No. of Wells Max. No. 
Prefix Range Sectors Stored of Wells 

1 0-+ 4 5 105 210 

2E 5 -+ 29 25 555 1,050 

2W 30 -+ 59 30 801 1,260 

3 60 -+ 64 5 37 210 

6 65 -+ 94 30 781 1,260 

11 95 -+ 99 5 105 210 

30 100 1 9 42 

Totals 101 2,393 4,242 

More sectors were assigned to each category than were 

required to hold the names to be stored so that additional 

wells could be added at a later date. For example, the number 

of wells with a prefix of 2W (see Table 5.2) are 801 which 

would take 20 sectors (IFIX (801/42) + 1), but 30 sectors 

(60-30) were assigned to take care of future expansion. 

The starting disc sectors for each category are shown as 

the first number under the title Sector Range (example: 

starting disc sector for 2E is 5). 

These starting disc sectors are then entered into the 

generator program WHDRGEN to calculate the disc sector address 

in WELLNAM where the well name is to be stored. The starting 

disc sectors are also entered into the retrieving program 

RTVHDR. RTVHDR does a sequential search of the names in the 

WELLNAM file until a match is found for a requested well. The 

retrieval routine accesses one disc sector at a time and 

searches the 42 names for a match. If a match is not found, 

the next sector is accessed and searched until all sectors and 

names have been checked. If a match in well names has occurred, 

the disc sector address for WELLHDR is calculated and the 

parameters retrieved according to the following equation: 
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WHSCTR = (WNSTRT + NSEC - 1)*42 + LOC - 1 

where: 

WHSCTR = WELLHDR sector address (0 to 5999) 

WNSTRT = category starting sector address in WELLNAM 

NSEC = number of sectors read (0 N) 

LOC = numerical location of name in sector (1 to 42) 

Figure 5.2 shows the storage configuration for both random 

access file WELLNAM and WELLHDR. An example Well 2E 13 1 is 

used to calculate the WELLHDR disc sector address. Table 5.2 

shows starting sector address (WNSTRT = 5), it is the first 

sector in the 299E category (NSEC = 1) and it is the first well 

of the 42 wells stored in this sector (LOC = 1). Using the 

above equation the WELLHDR sector address can be calculated. 

WHSCTR = (5 = 1 - 1)*42 + 1 - 1 = 210 (see Figure 5.2) 

TABLE 5.2. WIPP Site Storage Configuration 

Well Sector No. of Wells Max. No. 
Prefix Range Sectors Stored of Wells 
A C o -+ 4 5 10 210 

D F 5-+ 9 5 46 210 

G I 10 -+ 14 5 31 210 

J L 15 -+ 19 5 5 210 

M 0 20 -+ 24 5 1 210 

P R 25 -+ 29 5 26 210 

S U 30 -+ 34 5 0 210 

V W 35 -+ 44 10 42 420 

X Z 45 -+ 49 5 0 210 

0 - 3 50 -+ 54 5 1 210 

4 6 55 -+ 59 5 1 210 

7 9 60 -+ 64 5 0 210 

Totals 65 163 2730 
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The WIPP site has twelve unique categories assigned to 

well designations, shown in Table 5.2. Figure 5.3 shows a 

partial listing of the WIPP site formatted data file 

WELHDR.FOR. The real coordinates were not known, so the well 

locations were digitized using WELDIG and entered into the data 

file using COMBINE. 

Figure 5.4 shows the WIPP site storage configuration for 

both WELLNAM and WELLHDR. 

REBUILD TASK IMAGES 

Once the formatted data file (WELHDR.FOR) has been 

constructed, and the generator program (WHDRGEN) and the 

retrieval subroutine (RTVHDR) have been modified for the new 

well designations, the generator program, the monitor programs 

(MNTR13 and MNTR45) on the 11/45 computer, and the well select 

programs (WELSEL and DSPSEL) on the 11/55 computer must be 

rebuilt. When this has been done, the generator program 

(WHDRGEN) can be run to initialize the data base. The data 

types (e.g., hydrograph, contaminant, well logs) may now be 

entered into the data base using the appropriate generator 

programs. 

A flow diagram of the sequences to follow when 

initializing the CIRMIS data base for new projects is shown in 

Figure 5.5. 
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DISC· 
."WE LLNJ\(v\' FILE 

ADR 

¢ r1 B3 1 L 1 83 2 
V" 

~. 

~: 
, 199 AREA DESIGN;\TION 

5 2E~! 2E 13 2 , 
~ I , 

29} I I 299E AREA DESIGNATION I I 
I 
I I 

6 1 : 2W 10 1 
I 

30 2W 
I ! 
I 

59 1 I 

29WV AREA DES IGNAT ION I 
I 
I 

1 1 I 3 1 2 I 60 '3 
I 
I 64[6 I 399 AREA DES IC NATION I 
I -

65 6 558 E7 
I 6 S55 E6 I , , , 

94~ 
, 

69<1 AREA DES IGNAT ION I 
I -, 

95 11 12 13 
I 11 14 13 I , 
I 
I 

1199 AREA DESIGNAT IO~J 99 I , , 
I 

100 30 41 14 I 30 41 17 3099 AREA DESIGNATION I 

l 
. 

101 \, 
v I FREE SECTORS 

142 i 

"WELLHDR" FILE 

¢ 1 1 83 1 
L..-+l 1 83 2 

: COORD INATES CAS INC ELEVATION ETC. 
1 COORDINATES CASING ELEVATION ETC. 

209~ 
~ 210 1 2E 13 1 . l COORDINATES I CASING ELEVATION I ETC. 

1260 12591 
4199 1-------..--------.---------.----1 

--.. ... 4200 30 41 14 : COORDINATES : CASING ELEVATION: ETC. 

4241 I 4240 
FREE SECTORS 

5999 '---------------______ -.l 

FIGURE 5.2. Hanford Random Access Header Files 
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Designation Real Coordinates MaE Coordinates Elevation 

1-SAND-18 3588.00 

49ER RIDGE 3512.00 

AA-2 112792.7 86251.9 3453.00 23-31-02 

AEC-7 122004.4 122326.2 3662.00 21-32-31 

AEC-8 110129.8 112656.0 3542.00 22-31-11 

BAS-l 123452.5 98279.4 3620.00 22-32-19 

BAVERDORF-l 3482.00 

B-1 83959.1 85125.6 3290.00 23-30-01 
"'" 

CB-l 95729.1 84932.5 3320.00 23-31-05 

CM-l 88013.8 116831. 4 3376.00 22-31-06 

COTTON BABY 3450.00 

C-l 83975.2 114763.8 3357.00 22-30-01 
,,"',+4 D-TS5 83532.7 73653.3 3210.00 23-30-13 

D-l 80596.2 81811.0 3241. 00 23-30-02 

... 0-18 76034.7 81561. 6 3190.00 23-30-10 

0-19 74586.5 76300.1 3149.00 23-30-15 

0-31 76533.5 86879.5 3244.00 23-30-02 - 0-36 76300.1 92213.4 0.00 22-30-34 

0-48 79486.0 103106.4 3337.00 22-30-14 - 0-82 73701.6 111714.7 3149.00 22-30-10 

D-96 75262.3 118239.3 3189.00 22-30-03 

- D-I04 85544.0 100435.4 3388.00 22-30-24 

0-120 83178.7 106799.1 3338.00 22-30-13 

- D-121 77603.5 109526.4 3202.00 22-30-11 

0-123 107957.6 89622.8 3432.00 22-31-34 

0-160 83114.3 89655.0 0.00 22-30-36 ,,,,J 

D-176 73798.1 86959.9 3197.00 23-30-03 

0-177 73782.0 84433.7 3151.00 23-30-03 - 0-179 79156.2 84369.4 3244.00 23-30-02 

0-180 3210.00 22-30-34 -
FIGURE 5.3. Partial Listing of WIPP Site Formatted Oata 

File WELHOR.FOR 
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..... 

DISC 
ADR 

"WELLNAM" FILE 

<D J AA-2 [AEC-7 _~) 

r 5 !O-TSS V-._-,l 0-1 v 
, lOr I 

. 

55 49ER R lOGE 
\. V .I 

, 

60 
~ NO ENTR IES 

651 FREE SECTOR S 
1421 

I 
IIWELLH D Rlf FILE 

(A-C) CATEGORY 

(D-F) CATEGORY 

(4-6) CATEGORY 

(7-9) CATEGORY 

ct> 1 AA-2 
i I 

CAS I NG ELEVAT ION : , COORD I NATES , ETC. I , 
I I , COO R DINA ITS I CAS I NG ELEVATION l' ETC. ~l AEC··9 I , I 

'+ 210 1 0-TS5 
, 

COORD I NATES 
, 

CAS ING ELEVATION: ETC. , , 
I I 
I , 

420 I . 
. 

~ 0 231 49ER RIDGE :' co D A E OR IN T S I CA IN ·A I S G £lEV TlON I ETC. 
! 

I FREE SECTORS 

FIGURE 5.4. WIPP Site Random Access Header Files 
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BUILD A FORtvlATIED DATA FILE 
(WELHDR. FOR) CONTA IN'ING: 

WELL NAME 
REAL COORD INATES 
CAS ING ELEVAT ION 

DETERi''iIINE 
MODEL 

COORD INATES 

RE PLACE SECT ION IN 
WHDRGEN (11/45) TO CONVERT 
REAL TO MODEL COORD INATES 

DIGIT IZE WELL 
LOCAT IONS US ING 

WELD I G (11/55) 

WELLHDR 
RANDOM ACCESS. 

6(0) BLOCKS. 

INSERT RESULT ING MODEL 
COORD INA1ES INTO WELHDR 

US ING COMB INE (11/45) 

BYPASS SECTION IN WHDRGEN 
(11145) THAT CONVERTS REAL TO 

MODEL COORD I NATES 

MOD IFY WHDRGEN AND RTVHDR (1lI4S) 
TO CALCULA.TE UN I QUE DISC ADDRESSES 

FOR EACH WELL 

RUN WHDRGEN USI NG 
WELHDR. FOP AS INPUT 

THE FOLLOWING FOUR 
FILES ARE GENERATED. 

WELLNAM 
RANDOM ACCESS. 

101 BLOCKS. 

WELHDR.FOR 
REGENERATED 
FORfMTIED. 

WElliORNEW. SEQ 
UNFORMATTED 

FIGURE 5.5. Flow Diagram of Sequences to Follow When 
Initializing the CIRMIS Data Base 
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CHAPTER 6. USERS' MANUA.L 

6.1. WELL-BASED DATA RETRIEVAL SYSTEM 

This section descr i bes the procedures involved in the 

retrieval of we l l-base d data. Capabi l ities are available to 

graphically disp lay v a r i ous types of information relating to 

wells and/or obtain ha r d copy plots and line printer listings 

of t hese data. 

All of these funct i ons a r e controlled by the PDp~9 computer 

through graphic user intera ction with a PDP~11/45 computer, The 

well-based data is stored on a disc mass storage unit which is 

a peripheral to the PDP-ll/45 computer. 

INITIAL STARTUP PROCEDURES 

To operate the programs ln this section, the steps outlined 

ln the ICRMIS loading procedures section must be followed. Once 

these procedures have been completed, the display in Figure 6.1 

will appear. 

The programs In this section are defined as WE LL BASED 

DATA RETRIEVAL shown under the heading SELECT A FUNCTIONAL 

CATEGORY. 

FIGURE 6.1. CIRMIS Monitor Contro l Page 
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MONTR9 monitors the PDP-ll/4S and provides the user with 

information as to data availability, program availability, pro­

gram status, and various other error messages (Figures 6.2A 

through 6.2C). 

Monitor Operation 

• The user selects the option WELL BASED DATA RETRIEVAL 

as shown in Figure 6.1. The present display page is 

replaced with that shown in Figure 6.3. 

• The user selects the first option shown under the title 

CHOOSE A METHOD OF WELL SELECTION. (The second and third 

options have been developed to some extent but have not 

been completed.) The present display page is replaced 

with that shown in Figure 6.4. 

• The user may now enter a well designation on the scope 

console keyboard (example: 699 20 20). 

• Upon getting acknowledgment that the selected well exists, 

the user may select the CONTINUE option. The present 

display is replaced with that shown in Figure 6.5. 

• Figure 6.5 shows the data type and output devices presently 

available for the selected well. The user then selects a 

data type and output device from a box within the matrix. 

For all data types except contamination histories, the user 

selects RETRIEVE DATA and the data will be output to the 

selected device. For contamination data the RETRIEVE DATA 

option shown in Figure 6.5 is replaced with CONTINUE as 

shown in Figure 6.SA. 

• If contamination history data was selected and upon hitting 

CONTINUE, the present display will be replaced with that 

shown in Figures 6.1 through 6.6 where available 

contaminant data will appear with a preceding star. Upon 

hitting RETRIEVE DATA with the light pen, the data will 

be output to the selected device. 
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FIGURE 6 . 2A. 

FIGURE 6 . 2B. FIGURE 6 . 2C . 

Error Report Messages 
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FI GURE 6.3. Well Selection Mod e s 

FI GURE 6.4. Individual Well Selection Using Keyboard Mode 
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FIGURE 6.5. 

Data Type a nd Output 
Device Page 

~ELL BASED DATA SELECTION ROUTINE 

FIGURE 6 . SA. 

Data Type and Output 
Device Page for 

Contami nant Data 

FI GURE 6.6 . Contaminant Data Se l ection Page 
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DATA TYPES 

The following is a description of program control operations 

for specified data types while displayed on the UNIVAC 1558 scope: 

HYDSCP - Well Hydrograph (Figues 6.1 through 6.7) 

The options to the right of the graph are light pen inter­

active and are described as: 

• ELEV. SCALE - the user may change the elevation scale by 

selecting this option and entering the 

desired elevation range on the keyboard 

as shown in the displayed example 

o TIME SCALE - the user may change the time scale by select­

ing this option and entering the desired time 

range in years on the keyboard as shown in 

the displayed example 

• CALCOMP 

• GOULD 

• MONITOR 

- the user may obtain a hardcopy Calcomp plot 

of the present hydrograph by selecting this 

option 

- not operational (waiting for Gould software) 

- the user may return TO the PDP-9 monitor 

(see Figure 6.1) 

• WELL SELECT - the user may return to select a different 

data type or output device for the presently 

(selected well (Figure 6.5) 

• VTT OVERLAY - the user may select this option to retrieve 

and display data obtained from the VTT pro-

gram as an overlay with the hydrograph 

CTMSCP - Contaminaition History (Figures 6.1 through 6.8) 

The options to the right of the graph are light pen inter­

active and many of the options are similar to those described 

in HYDSCP. They include: 
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• CONC. SCALE - the concentration scale may be changed by 

selecting this option and entering the 

exponent of the desired range (i.e., +2;+4 

• TIME SCALE - same as HYDSCP 

• CALCOMP - same as HYDSCP 

• TEKTRONIX - the present display may be transferred to 

the Tektronix memory scope 

• MONITOR - same as HYDSCP 

• WELL SELECT - same as HYDSCP 

• JOIN PTS 

• LEAST SQ. 

the displayed concentration values may be 

joined for better visibility using this 

option* (Figures 6.1 through 6.8A) 

- not operational 

*Note: This program also has the option of deleting or rein­

serting light pen selected points from the connected graph. 

WDCSCP - Well Structure Documentation (Figures 6.1 through 6.9) 

WDCSCP provides visual display of a well structure. The 

options to the right of the displayed well structure cross 

section are light pen interactive and are described as: 

• GET MONITOR - same as HYDSCP 

• WELL SELECTION - same as HYDSCP 

• CALCOMP-PLOT - same as HYDSCP 

• ALL - this option displays all of the informa-

tion described in the following options 

if the information is available 

• CASING displays casing data 

• PERFORATION - displays casing perforation data 

• SCREEN displays screen data 

• PIEZOMETERS - displays all available piezometer data 
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F IGU RE 6 . 7. 

Wa t er Leve l Histor y Disp lay 

FIGURE 6 . 8. 

Con t aminant History Disp lay 
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FI GURE 6. 8A. 

Contaminant History With Joined Data Point s 

FIGURE 6.9 . 

Well Structure Display 
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OUTPUT DEVICES 

The CIRMIS system has five output devices available to the 

user. These are shown under the title OUTPUT DEVICES in Figures 

6.S and 6.SA and are activated with the light pen in the same 

manner as for output to the interactive scope. 

The previous section discussed mainly the interactive 

scope for output, and Figures 6.7 through 6.9 are displays of 

various data on this device. The other output devices (except 

for the Tektronix display) are used for hardcopy output. 

The Calcomp plotter is used for high resolution report 

quality plots. The Calcomp has a 33-inch bed with three selected 

pens. Figures 6.10 through 6.12 are plots produced on the 

Calcomp. 

The Gould is a rapid output electrostatic plotter. This 

plotter has a 22-inch bed and is used for producing quick plots; 

however, the quality is not as good as the Calcomp. Figures 6.13 

through 6.lS are plots produced on the Gould. 

The line printer is used to produce tabular output for the 

requested data type. Figures 6.16 through 6.18 are examples of 

line printer listings for various data types. 
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WELL NO. 399 1 2 lB-FEB-?? 
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FIGURE 6.12. Calcomp plot of Well Log Data 
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6 . 2 . SPECIAL APPLICATIONS AND MANIPULATIONS 

This s e ction describes the procedures involved in the gen­

e ration and mani pulation of surface fil e s, the generation and 

u se of map bounda ry fil e s, special computer models that utilize 

t hese data and s pecial u tility programs. 

Most of these func t ions a re controlled by the PDP-9. How­

ever, some special app l i cations programs are used only on the 

11/ 45 . All of t he se pro g rams a nd user applications are out­

l ined in t h is sec tion. 

IN I TIAL STARTUP PROCEDURES 

To operate the pro g r ams In this s e ction, the CIRMIS Loading 

procedures must b e followed. Once these procedures have been 

c ompleted, t he d ispl ay i n Figure 6.19 will appear. 

The programs in this section are defined as SPECIAL 

APPLICATIONS AND MANIPULATIONS shown under the heading SELECT 

A FUNCTIONAL CATEGORY. 

COMPREHENSIVE INFORMATION RETRIEVAL 
AND MODEL INPUT SYSTEM 

(CIRMIS) 

FIGURE 6. 19 . CIRMIS Monitor Control Page 
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NORMAL CIRMIS OPERATION 

All operations under PDP-9 control normally interact with 

the 11/45 system. Because of this, specific projects and 

associated surfaces and maps can be filed at the 11/45 for 

easy access and the user can obtain complete specification 

requirements for any given project operation (see UPDATE under 

Operating the Special Function Programs). Inadvertent genera­

tion of files with erroneous specifications is prevented with 

this method because error messages advise the user of any 

discrepancies between user input specifications and the speci­

fications already in the master file header. This preserves 

the integrity of the data by assuring that the proper speci­

fications are adhered to. 

BYPASSING CIRMIS OPERATION 

At times it is desirable to bypass the normal file struc­

tured operations provided by CIRMIS, as when a single surface 

or map is required for use at the 11/45 by a specific program 

or model. A program called BYPASS CIRMIS CONTROl, provides 

for this. This program is described in detail in the UTILITY 

Program section under Operating the Special Function Programs. 

These procedures must be strictly adhered to. 

ABBREVIATED OPE'R.ATING SE0UENCE 

• To begin operation of this portion of the CIRMIS system 

the user selected the option SPECIAL APPLICATIONS AND 

MANIPULATIONS shown in Figure 6.19. The present display 

paqe is replaced by that shown in Figure 6.20. Figure 6.21 

shows the functions available to the user and the general 

project specifications presently being used. 
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FIGURE 6. 2 0. Soecial Applications and Manipulations 

• If normal CIRMIS operat ion is desired, the user selects 

the p r ope r specifications under GENERAL PROJECT SPECIFI­

CATIONS (see Appendix C) with the light pen and inputs 

the desired value on t he CRT keyboard. 

• The user then makes a selec tion under the title SELECT 

A SPECIAL FUNCTION and the display is replaced by a dis­

play cor r elated with this function (Figures 6.21 through 

6.26). 

• If requi r e d , the user selects the function specification{s) 

with the light pen and inputs the desired value on the 

CRT keyboard. 

• The user then selects the START PROGRru~ option. 

• CIID1IS now queries the 11/45; if all specifications are 

correct, the program initial izes t he proper SPECIAL 

FUNCTION. 
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FIGURE 6.21. Sq~FACE GENERATOR Specifications 

FIGURE 6.22 . MATRIX EDITOR Specifications 
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FIGURE 6 . 23. SURFACE CONTOURI NG Soecifications 

FI GURE 6.24. Preliminary TRAVEL TIME Specif i cations 
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PATHLINE 

FIGURE 6 . 25 . Preliminary PATHL I NE Speci f ic a tions 

FIGURE 6 . 26. Utility Programs 
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DETAILED OPERATING SEQUENCE 

Special Applications Selection Routine (Figure 6.20) 

This routine has three modes of control and input which are 

described as follows: 

1. SELECT A SPECIAL FUNCTION - All of the Functions 

(i.e. Special Application programs) under this label 

are light pen interactive and when selected replace 

the display shown in Figure 6.20 with one shown in 

Figures 6.21 through 6.26 (see SPECIAL FUNCTION OPTIONS 

and SPECIAL FUNCTION INPUT SPECIFICATIONS described 

below) . 

2. GENERAL PROJECT SPECIFICATIONS (INPUT) - is used only 

under complete CIRMIS control. This category is light 

pen interactive and values are input on the CRT key­

board. 

• PROJECT NAME (4A5) - Each project has a descriptive 

• MAP FILE (5A5) 

• NODES IN X (13) 

• NODES IN Y (13) 

name. 

- Map file to be used as back­

ground display must be 

entered in standard 11/45 

naming convention (see 

Appendix B). Up to ten (10) 

maps are allowed. 

- Number of nodes in the X 

direction (fence posts, 

not spaces). 

Number of nodes in the Y 

direction. 

• X INCREMENT (F10.0)- Map units per node in the 

X direction. 

• Y INCREMENT (F10.0)- Map units per node in the Y 

direction. 
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3. PROGRAM CONTROL OPTIONS 

• GET MONITOR - When selected, returns control 

to the monitor (Figure 6.19). 

• 

• 

PRINT DISPLAY - Prints present display on the 

Info-max Printer/Plotter . 

SETUP NEW PROJECT - Used only under normal CIRMIS 

enter a new project into the 

11/45 project file header 

according to the present pro­

ject specifications. 

NOTE: If the project already 

exists it cannot be overwritten 

except by special consideration. 

Special Function Options (Figures 6.21 through 6.26) 

Inputs to the special functions are shown in Figures 6.21 

through 6.26. The functions may require input specifications as 

shown in these fiqures. The options for these functions are 

described below. 

PROGRAM CONTROL OPTIONS 

• 
• 
• 

GET MONITOR 

PRINT DISPLAY 

RETURN FIRST PAGE 

• START PROGRAM 

- Described above. 

- Described above. 

- Replaces present display with 

that shown in Figure 6.20. 

- The selected special function 

program is initialized. 
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• SEND SURFACE TO 11/45 - Used only under normal 

control to send a surface 

file to the 11/45. 

Special Function Input Specifications 

The following special functions may require surface name 

input. This input must adhere to the naming conventions 

described in Appendix B. 

SURFACE GENERATOR (Figure 6.21) 

• 
• 

• 

SURFACE FILE (5A5) 

MINIMUM VALUE (F10.O) 

MAXIMUM VALUE (FlO.O) 

- See Appendix B. 

- Minimum value or less 

expected to appear on 

surface being used. 

- Maximum value or greater 

expected to appear on 

surface being used. 

MATRIX EDITOR (Figure 6.22) 

• SURFACE FILE (5A5) - See Appendix B. 

SURFACE CONTOURING (Figure 6.23) 

• SURFACE FILE (5A5) - See Appendix B. 

TRAVEL TIME (Figure 6.24) 

• STEP SIZE IN FEET - Constant step size to be 

used along a streamline. 

• TIME INCREMENT IN DAYS - Constant time increment to 

PATHLINE (Figure 6.25) 

• STEP SIZE IN FEET 

be used. Supersedes constant 

step if greater than O. 

- Same as travel time, above. 

• TIME INCREMENT IN YEARS - Same as travel time. 

• BEGIN MONTH (Ex:9) - Month of first time plane. 
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• 
• 
• 
• 

BEGIN YEAR (Ex:1951) 

END MONTH (Ex:IO) 

- Year of first time plane. 

- Month of last time plane. 

END YEAR (Ex:1955) - Year of last time plane. 

NO. OF SURFACES (Ex:50) - Total number of surfaces 

(time planes) to be used 

within the above time period. 

UTILITY PROGRAMS (Figure 6.26) 

MAP GENERATOR, BYPASS CIRMIS CONTROL, LOCATE ZEROS AND 

FILL ZEROS are light pen interactive labels. When 

selected a star will appear to the left of the label. 

The MAP GENERATOR may be used under CIRMIS control or 

after returning from the BYPASS CIRMIS option. 

All of these special functions are described in greater 

detail in Category III of Operating the Special Function 

Programs. 

OPERATING THE SPECIAL FUNCTION PROGRAMS 

The Special Functions are divided into three discrete 

categories, each of which serves a distinct function. The 

functions in the first and third categories may be used under 

complete CIRMIS control or by bypassing CIRMIS control, 

while the calculational programs in Category II must be used 

only under complete CIRMIS control. These three categories 

are described as follows: 

Category I - Surface File Manipulation 

This category allows the user to generate, edit and display 

a surface file for use with other programs or models. 

SURFACE GENERATOR Program 

This program makes it possible to digitize a surface 

depicted by isopleths and form a matrix of values. This 

procedure may be used to generate new matrices or modify 

existing matrices. Figures 6.27 is a display of the Surface 

Generator Program and its associated options. 
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• 

FIGU"RE 6.27. SURFACE FENERATOR Proqram (Instruction 1) 

The options shown in Figure 6.27 are described as follows: 

qETURN TO CONTROL - Returns to special application 

and manipulation (Figure 6.20). 

• CONTOUR SETUP - Transfers control to the Contouring 

Pro gram. 

• MATRI X EDIT 

• CONTOUR ON/ OFF 

• ABORT 

- Transfers control to the Matrix 

Editor Program. 

- Displays or turns off contours 

ge n e rated a nd saved by the Contour­

ing Program. 

- Aborts certain sequences of the 

di g itizing sequence. 

When the user is ready to digitize a surface he must 

follow th i s di spl a ye d ins truction, INPUT CONTOUR VALUE, 

(i.e., as shown in Fiqure 6.29). 
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The v a lue of the contour to be d igitized is entered on the 

digitizer k e yboard in floating point notation. When this has 

been done the instruct i on, DIGITIZE LI NE, shown in Figure 6.28 

appears. 

FIGURE 6 .2 8 . SURFACE GENE RATOR Instruction 2 

The user then d i gi t izes t he contour. When ready to 

terminate the lin e he digiti zes the last point twice.* When 

this has been done t he i n s truc ticn, DIGI TIZE START PT ON NEXT 

CONTOUR OR FIRST PT TO CLOSE REGION , shown in Figure 6.29 

appears. 

If the user has ano ther c o n t our to digitize before closing 

a region he d i g itiz e s the star t point on the ne x t contou r and 

the sequenc e continue s a s shown in Figur e s 6.27, 6.28, and 

6.29. 

* See Note on page 6- 33. 
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FIGURE 6.29. SURF.ACE GENERATOR Instruction 3 

This can be done fo r any number of contours, as in a saddle region. 

The user must alway s d igi ti ze in a circular patte rn; i.e., each 

complete digi t izing s e que nce must follow either a clockwise or 

counter-clockwise r o t a ti on. In this way, a complete digitizing 

sequence has t he f o r m of a c ontinuous closed loop in which the 

starting point on one di g itized line is adjacent to the end 

point on the p revious dig itize d line. When the last point on 

the last of t he contour line s defining a region has been digi­

tized, the me s sage shown in Figure 6.29 will again a ppear. The 

user then clo s es the r egion by digitizing the first point on the 

first contour line. The program will beg in interpolating to 

calculate the nodal v a l u e s c ontained within the clo s ed loop 

nefined by the digi tiz ing c ontour s , as shown in Figure 6.30. 
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FIGU~E 6 .3 0. SURFACE GENE RATOR Instruction 4 

When the i nte rpo lation ha s been c ompleted th~ message shown 

In Figure 6.31 wil l appe ar . The u s er may the n use any of the 

light p e n interac t i ve o p tions o r begi n d i gitizing a new region. 

If the user c hooses to c onti nue di g iti zing he must enter an 

option numbe r f o llowe d by a car r i age retu r n on the digitizer 

keyboard. The two opt i o n number s present ly a c t ive are: 

1) OPTION=l Star t new digitizing s eque n ce . 

2) OPTION= 2 Save l ast di giti zed line so t h is sequence 

can con t i nue . 

The e n t i re s equence is the n r epeated (Figure 6.27 through 

6. 31 ) unt i l the entire map has been digitized . 
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FI GURE 6 .31. SURFACE GENERATOR Instruction 5 

NOTE : Th i s procedure i s used when dig itizing lines (either 
line pa i rs or s addle r e gio n s with more t han 2 lines). When 
di gitizin g c o ncen tric circ l es the d igi ti zing seq uence starts 
at the c ente r p o i nt a nd r adi a t e s outward , a s follows: 

a) En te r val ue a t center as r e quested. 

b) Digitize cen t e r o f c i rcle t wice. 

c ) Enter v a lue o f ne x t c oncentric ci r c l e. 

d ) Dig i t iz e c i rc l e. 

e ) When the ent ire ci r c l e has been digitized, 
t erminate t h e sequence by d i g itiz ing the 
start point on the c i r cle . 

Th i s e n tir e procedure is de scribed in detai l in Reference 2. 
The exception to the procedure given i n th i s document is that 
both circular and line contours now use Option s #1 a nd #2 
describe d a bove. 

MATRIX EDITOR Program 

The k1ATRIX EDI TOR p rogram al l ows t he us e r to view a surface 

matrix a s ei t her a horizonta l or ver t i c a l ma tr ix l i n e cross 

s ection. The progr am has two bas i c modes of o p e ra t i on , AUTO SCAN 

a nd selected LINE mode . 
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I n the AUTO SCAN mode the p rogram displays each line (horizontal 

or ver t i cal) of t h e matrix at a preset time delay, stepping 

through t he ma trix un t i l al l l i nes have been scanned. 

I n t he LINE mode the us e r may s e l e ct any horizontal or 

ve rtical matr ix l i ne a nd display it on the graph, along with the 

l i ne preceding a nd t he l i ne following. 

Fi gur e 6 . 32 is a disp lay of the MATRIX EDITOR Program and its 

a ssoci a ted opt i on controls. Af t e r an option is selected with 

t he l i gh t pe n, a n y input v a lue s r e q uired are entered on the 

CRT keyboard . 

• 

FIGURE 6. 32. MATRI X EDITOR Progra m 

The options shown i n Fi gur e 6 . 32 are ~ 

CHANGE Y SCALE (FP) - The minimum a nd maximum values of 

t h e graph ord ina t e may b e changed 

t o expand the graph f o r better 

detai l (Fi gure 6 .33) . 
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• CHANGE X SCALE (INT) 

• NORMAL SCALE 

• CONTOUR 

• RETURN CONTROL 

• AUTO SCAN MODE 

• HORIZONTAL LINE 

• VERTICAL LINE 

• NODE NUMBER 

• CHANGE VALUE 

• DISPLAY VALUES 

The minimum and maximum values of 

the graph abscissa may be changed 

(Figure 6.33). 

- Changes X and Y scaling back to 

that originally assigned 

(Figure 6.32). 

- Transfers control to the contour­

ing program (Figure 6.23) 

- Transfers control back to the 

Special Applications Program 

(Figure 6.20). 

- Scans and displays each matrix 

line as specified. NOTE: Upon 

selecting this option the matrix 

line specification will appear. 

- Displays the horizontal line (solid) 

which has been entered on the CRT 

keyboard along with the preceding 

line (dashed) and the following 

line (center line). 

- Same as above, in the vertical 

direction. 

When this option is selected and 

a node number is entered, the 

following operations can then be 

selected for that node. 

- When this option is selected and 

a value is entered on the keyboard, 

the node specified above changes 

to the new value. 

- The display on the CRT is replaced 

by that shown in Figure 6.34. This 

display shows the actual values of 

five matrix lines with the node of 

the selected line defined by a small 

small box in the middle. 
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• GRAPH - Repl ace display s hown in Figure 6.34 

with that shown in Figure 6.32 or 6.33. 

F IGU~E 6.3 3 . MATRI X EDITOR (Exp a nd ed Scal e) 

F I GU~E 6 . 34 . MATRIX ED I TOR 
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SURFACE CONTOURING Program 

This program provi d es a rapid metho d of displaying any 

contour level o f the surface being operated on . Any level 

within the range of s ur face va lues may be entered on t he CRT. 

Figure 6.35 is a di sp l ay o f t h e SURFACE CONTOURING Program a nd 

associated option co n t ro l s . Whe n t he contour program is r equested 

by the MATRIX EDITOR a labe l e d ho r i zonta l or vertica l l i ne will 

be displayed a s shown i n P i gure 6. 35. This depicts the line 

presently being opera t ed on by the MATRIX EDITOR and the l a bels 

depict the nod e s along t h is l ine. 

• 

• 

• 

F IGURE 6. 35. SURFACE CONTOURI NG Progra~ 

The options shown In Figure 6. 3 5 a r e: 

STORE CONTOUR 

CLEAR DISPLAY 

RETURN CALLI NG 

- Store c ontour jus t g ene r a ted f or 

disp l ay b y the ca l li ng p r ogram. 

- All contour s pre s e ntly d isplayed 

wi l l b e r e mo ved f r om t he s creen. 

- The SPECIAL FUNCTION Program which 

was in operation prior to the 

contouring program will be re s tore d. 
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• MOVE LABEL 

• PRINT 

- Moves l a bel depicting v a lue 

of the contour to the location of 

the tracking cross.* This must 

be done af ter generation and 

di spla y of a contour a nd prior to 

the generat ion of another . 

- Pr i n t the c u rrent dis p lay on the 

I nfo-max Printer/Plotter. 

Category II - Calculation Programs 

The calculational programs e na ble the user to calculate the 

path a particle tak e s f rom a preselected input location to a 

model boundary and its t r a ve l time a long this path. These 

models are dependent upon complete CIRMIS interaction and no 

atte~pt should be made t o bypa ss t his inte raction. 

These programs r equire t hree t ype s of surface data: 1) 

potential, 2) hydraul ic c ond u c t ivity , a nd 3) storage coefficient 

(Figures 6.36 and 6.37). 

FIGURE 6.3 6 . Surface Data Selector (Example 1) 

*The tracking cross is light pen i nteractive and may be directed 
to any location on the scre en by usin g the light pen. 
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FIGURE 6.37. Surface Data Selector (Exa mple 2) 

When the desired program is started, as described under 

SPECIAL FUNCTION OPTIONS, the surface data selector display 

will appear (i.e., Figures 6.36 and 6.37). These displays 

show which fil e s have a lready been set up in the s u r face work 

files at the 11/45 (if any). If a different surfa ce i s to be 

used the desi r ed title under SURFACE FILES (INPUT) i s selected 

and the new name is e ntered on the CRT keyboard, where the 

naming convent ion should match that described i n Append ix B. 

When ready to proceed the user selects the START PROGRAM 

option. If the files do not match those presently in the 11/45 

work file, Figure 6.38 aDpears. This display rema i ns o n the 

screen until a new work file has been generated, after which the 

selected program will be initialized. 
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FIGURE 6.38. 
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Su r f ace Data Selector (File Setup Message) 

TRAVEL TIME Progr am 

The TRAVEL TIME program ca lculates a stre amlin e and time of 

travel for a steady state cond i tion a nd displays the results on 

the CRT screen (Figure 6 . 39 ). 

FIGURE 6.39. TRAVEL TIME Prog ram 

6-40 



_. 

This program has several options, all of which are light 

pen interactive: 

• RETURN TO CONTROL 

• GRADIENT 

• STEP NODE (ALPHA) 

• LIMIT (YRS) 

• CONTOURS 

• DELAY 

e VELOCITY CURVE 

• CLEAR DISPLAY 

• PRINT 

o SETUP CONTOURS 

- Transfers control back to the 

Special Applications Program 

(Figure 6.20) 

- Changes direction of streamline 

to up or down gradient of the 

potential surface. 

- Causes the streamline to progress 

one step at a time when the ALPHA 

key on the CRT keyboard is 

depressed. 

- The streamline terminates when 

the travel time exceeds the time 

limit entered on the CRT keyboard. 

- Displays contours which have been 

set up and saved using the contour 

program. 

- Delays each step momentarily so 

that the streamline progress may 

be scrutinized more closely. 

- When activated, allows the user to 

observe the velocity along a stream­

line. This is done by selecting 

the asterisk to the right of the 

label. Figure 6.40 will appear. 

- Removes all of the streamlines 

presently being displayed from the 

screen. 

- Outputs the present display to the 

Info-Max Printer/Plotter. 

- Transfers control to the contouring 

program (Figure 6.23). 
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FIGURE 6. 4 0. Travel Time Ve locity Curve 

PATHLINE Program 

PATHLI NE calculates a streamline and time of travel for 

a transient potential surface. This transient behavior is 

defined by a number of surfaces which have been set up using the 

VTT Program on the 11/45. Only the name of the first potential 

sur f a ce need b e input a long with the hyd r aulic conductivity and 

storage coeff i cient (F igures 6.36 and 6.37). The program control 

options are the same a s for TRAVEL TIME, described above. The 

input sapecifications a r e described on pages 6-27 and 6-28. 

Category III - Utility Pro g r ams 

This category conta ins i nf r e q uent l y used f unctions that 

provide spe ci a l capa cilitie s. Some of t hes e a r e selected from 

those shown i n Figure 6. 26. Other s are oper ated from the 11/45. 

They are d escr ibed as fo llows: 
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MAP GENERATOR Program 

The MAP GENERATOR program uses the gr a p h ic d i g itizer to . 
d igitize map b ound a r i e s . These bound a r ies a re used with the 

CIRMIS Spec i a l Fun c t i on pro grams as backg round displays or by the 

11/45 programs a s b ack g r ound map s to be plotted on the Calcomp 

or displaye d on the Te k t r onix scope. The graphic digitizer provides 

input and t h e Un ivac s c o p e provide s di s p l ay and control. The 

program allows f or di g it i zing of lines depic ting a boundary or 

the input of labels o n a map. The MAP GENERATOR Program and 

associated o p t ions a re s hown in Figur e 6 .41. 

MAP BOUNDARY DIGITIZING ROUTINE 

FIGURE 6 . 41. MAP GENERATOR Program 

The three t ypes o f c o n trols shown in Figure 6.4 1 are: 

1) TELETYPE KEYBOARD 

Pen number a nd o p tion are e ntered o n t he te letype as 

requested. 

2) DIGITI ZER KEYBOARD 

The carriage r e t urn key (CR) t e rminates t hi s portion 

o f sequence a nd wr i tes it out to the disc fil e . The delete 
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key (DEL) allows the user to delete as many points as 

desired of a digitized line prior to writing it to the 

disc file. 

3) CONTROL OPTIONS (LIGHT PEN) 

The options shown under this title are light pen 

interactive and are described as: 

• RETURN CALLING PROGRAM Transfers control back to the 

Special Application Program 

(Figure 6.20). 

• 

• 

• 

SEND MAP FILE TO 11/45 - Use this option only under 

complete CIRMIS control. 

SET UP NEW MAP FILE ON 
DISC 

Transfers the new digitized 

map to 11/45 and enters it in 

the master project file. See 

below for bypassing CIRMIS 

control. 

- Initializes a new map source 

file (BNDRY SCR) on Disc 1 in 

preparation for generating a 

new one. 

TURN OFF OPTION DISPLAY - Turns off option display page 

in preparation for digitizing 

a map boundary. After 

digitizing the minimum (bottom) 

left) and maximum (top right) 

corners of the map the digitizing 

sequence may begin. 

• PRINT OPTION PAGE Not active. 

Following is a brief description of the sequence used in map 

generation: 

Select: SETUP NEW MAP FILE ON DISC 
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Then 

Select: TURN OFF OPTION DISPLAY 

The present display will be replaced by one asking the user 

to digitize the MINIMUM (bottom left), then the MAXIMUM (top 

right) on the map to be digitized. When this has been completed, 

the following message will be output to the teletype: 

INPUT PEN NO. & OPTION,THEN DIGITIZE POINTS(2Il)* 

After the user inputs the pen number and option the following 

light pen interactive message will appear on the screen: 

DISPLAY PROGRAM CONTROLS 

This will return the program to the control page (Figure 23) 

when the user desires to terminate the sequence. If he elects 

to continue generating a boundary he digitizes the line (or 

types a label on the teletype as requested) and writes it to 

disc with a (CR) on the digitizer keyboard. The INPUT PEN NO. 

& OPTION message will again be typed and he may again continue 

or terminate and return to the control option. If the user 

wishes to terminate he selects the DISPLAY PROGRAM CONTROLS 

with the light pen and Figure 7.23 again appears. 

Sending the Map File to the 11/45. The user has two options 

for doing this: 1) complete CIRMIS control, or 2) bypassing 

CIRMIS control. These are described as follows: 

1. CIRMIS Control 

The user selects 

SF.Nn M~P VTT~ ~n 11 /A~ 

When this has been completed program control will return to 

Special Applications (Figure 6.20). 

*NOTE: Always do label options last so they will be stored 
at the end of the file. 
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2. Bypass CIRMIS Control 

The user selects 

RETURN CALLING PROGRAM 

Figure 2-2 will appear: 

Control C(tC) 

PIP - now transfer file to 11/45 

>T DL + DKI BNDRY SCR (CR) 

Go to 11/45: 

MCR > HEL [UIC] 

MCR > PIP-receive file from PDP-9 

>MAPNAME.EXT = DL: 

Now use PIP to strip labels off end of file and place them in 

the command file. The boundary map is now ready for use with 

the CONTUR or BLOWUP programs. 

BYPASS CIRMIS CONTROL Program 

The BYPASS CIRMIS CONTROL program allows the user to 

bypass complete CIRMIS control, thereby adding flexibility to 

map boundary and surface file generation and use. Using com­

plete CIRMIS control presupposes that the user has a specific 

project, along with associated maps and surface files, already in 

the 11/45 master data files or plans to set one up. However, this 

may not be the case. A user may only require a map boundary or 

surface file and may not be interested in the capabilities 

provided by the complete CIRMIS file structure. If this is the 

case and either a map or surface is required, this program must 

be called from the SPECIAL APPLICATIONS Program (Figures 6.20 

and 6.26) prior to any further operations. Once this program 

has been started the display shown in Figure 6.42 will appear. 
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• MINIMUM VALUE (FIO.O) 

• MAXIMUM VALUE (FIO.O) 

example in Figure 6.42 (i.e., 

UNIT: [UIC] NAME.EXT) must be 

used. 

Minimum value or less expected to 

appear on surface being used. 

Maximum value or greater expected 

to appear on surface being used. 

The PROGRAM CONTROL OPTIONS shown in Figure 6.42 are light 

pen interactive and are: 

• 

• 

• 

FINISHED (RESUME 
OPERATIONS) 

PRINT DISPLAY 

SETUP DUMMY MAP 

• SETUP NEW SURFACE FILE 

• SEND SURFACE TO 11/45 

• RECEIVE SURFACE 
FROM 11/45 

- Return control to the Special 

Applications Program (Figure 6.20). 

- The present display will be output 

to the Info-Max Printer/Plotter. 

- Sets up a rectangular background 

display. This must be done if a 

background map is not available 

or if one is not to be set up 

using the Map Generator Program. 

- This must be done if a new surface 

is to be digitized using the 

Surface Generator Program. 

- The surface presently being 

operated on will be transferred 

to the 11/45 under the device, 

UIC, and name specifi,ed by the 

SURFACE NAME and using the other 

parameters shown under GENERAL 

PROJECT SPECIFICATIONS. 

- Transfers the surface that has 

been specified under GENERAL 

PROJECT SPECIFICATIONS to the 

PDP-9. 
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UPDATE Program 

UPDATE is operated on the PDP-ll/45 and is used to bypass 

CIRMIS control in updating the entries in the master file 

header. Normally entries are placed in the PDP-ll/45 master 

file header using PDP-9 CIRMIS control; however, the user 

may wish to insert or delete projects and/or associated map or 

surface files directly. This can be done with the UPDATE program 

and the modified master file header can be accessed by the PDP-9 

CIRMIS control as if it were originally set up using the Special 

Application and Manipulation functions described in this manual. 

This program can also be used to obtain only a listing of 

all projects and associated specifications contained in the master 

file header. Appendix B is such a listing. 

Use the following procedures for operation of the UPDATE 

program: 

MCR > HEL [167,215] 

MCR > RUN UPDATE 

The UPDATE Program will now output a series of questions to 

the user's terminal. These questions are self explanatory and 

by answering them the user may make the desired modifications in 

the file. 

If a new surface or map file name is inserted into the 

directory the standard 11/45 file naming convention must be 

used as described in Appendix A. In addition, the actual data 

file must exist as specified in this input name. 
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6.3 MODEL INPUT SEQUENCING 

This section describes the procedures involved in setting 

up of input parameters and control of Major Predictive Models 

controlled by the CIRMIS system. 

Due to the size of these models a nd the large amounts of 

data requir ed , they are run on a PDP-ll/45 computer with large 

mass storag e capabilitie s. Control of these programs is pro­

vided through the use o f a sma ller computer with visual inter­

active capab ilities. 

MONTR9 

Figur e 6.43 shows the fi r st display p age of the monitor. 

Various options of the CIru1IS system are shown under the title 

SELECT A FUNCTIONAL CATEGORY. 

COMPREHENSIVE INFORMATION RETRIFVAL 
AND MODEL INPUT SYSTEM -

(CIRMIS) 

FIGURE 6.43. CIRMIS Monitor Control Page 
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CIR~IS STARTUP PROCEDURES 

This portion of t he CIRMIS system controls model operations 

a t the 11/4 5 c omputer . 

To begin o peration , t h e u s er must fo l l ow t he loading 

sequence described i n Chapter 4 . Once this has b een accomplished 

and the d isplay shown in Fi gure 6.4 3 a ppears the user can begin 

operation as descr i bed below. 

ABBREVIATED OPERATION SEQfTENCE 

• To beg in opera t i o n of thi s por t ion of the CIRMIS system 

the us er s elects the opti o n MODEL I NPUT SEQUENCING 

ROUTINE S shown i n Figure 6 .43. The pre sent display page 

is replaced by that s hown i n Figure 6. 44 . Fi gure 6.44 shows 

the mode ls a v ailable t o the user a nd the general project 

specifications pres en t ly being u sed. 

FIGURE 6 . 44 . Model Input Sequencing Rou tine 

6-51 



• The user then se lects the proper specific ations (under 

GENERAL PROJECT SPECIFICATIONS) with the light pen and 

inputs the d es ire d value on the CRT keyboard (see 

Appendix C for projects and spe c ifications). 

• The user then makes a s e lection under the t i tle SELECT 

DESIRED MODEL a nd t he di splay is replace d by a display 

correla t ed with the MODEL (Figure 6 .45). 

• If requir ed, t he u ser s e l e ct s the model specification(s) 

with the l ight pen a nd inputs the desired value on the 

CRT keyboard. 

• The user then se l ects the START PROGRAM option. 

• CIRMIS now quer ies the 11/4 5; if a ll general project 

specifications are correct, the program initializes the 

proper model controlle r. 

FIGURE 6.45. Pr e l iminary F lowtube Specifications 
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DETAILED OPERATING SEQUENCE 

Model Input Sequence Routine (Figure 6.44) 

This routine has three categories which are described as 

follows: 

1. SELECT DESIRED MODEL - at this time only the FLOWTUBE 

model can be selected. When selected the current display 

page is replaced by that shown in Figure 6.45 (see 

MODEL SPECIFICATIONS PAGE). 

2. GENERAL PROJECT SPECIFICATIONS (INPUT) - is used only 

under complete CIRMIS control. This category is light 

pen interactive and values are input on the CRT keyboard. 

• PROJECT NAME (4A5) - Each project has a descriptive 

- name (see Appendix C) . 

-. 

... 

-
-

-
--
.... 

• MAP FILE (545) - Map file to be used as background 

display must be entered in standard 11/45 naming 

convention (see Appendix B). Up to twelve (12) maps 

are allowed • 

• 

• 

NODES IN X (13) - Number of nodes in the X direction 

(fence posts, not spaces). 

NODES IN Y (13) - Number of nodes in the Y direction. 

• X INCREMENT (F10.0) - Map units per node in the X 

direction. 

• Y INCREMENT (FIO.O) - Map units per node in the Y 

direction. 

3. PROGRAM CONTROL OPTIONS 

• 

• 

GET MONITOR - When selected, returns control to the 

monitor (Figure 6.43). 

PRINT DISPLAY - Prints present display on the Info-max 

printer/Plotter . 
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Model Specification Page - Program Control Options (Figure 6.45) 

The control options for this display page are light pen 

interactive and are described as: 

PROGRAM CONTROL OPTIONS 

• 

• 

• 

GET MONITOR - Described above. 

PRINT DISPLAY - Described above. 

RETURN FIRST PAGE - Replaces present display with 

that shown in Figure 6.44. 

• START PROGRAM - The selected Model is initialized. 

Note: The 11/45 project file header is monitored to 

see if inout specifications match selected project. 

Model Specification Page - Model Input Specifications (Figure 6.45) 

Each Model may require a unique set of input parameters. 

This category is light pen interactive and values are input on 

the CRT keyboard. Following is a description of these parameters. 

Flowtube (Figure 6.45) 

• INITIAL FLOW TUBE WIDTH (FT) - 625.00 

• MINIMUM WIDTH (FT) - 500.00 

• MAXIMUM WIDTH (FT) - 1000.00 

• WIDTH ADJUSTMENT FACTOR - 0.40 

• INITIAL STEP SIZE (FT) - 625.00 

• STEP REDUCTION FACTOR - 0.05 

• MAXIMUM ANGLE OF DEVIATION (DEG) - 5.00 

Once the Flowtube specifications have been entered the 

user selects the START PROGRAM option and the present display 

will be replaced with that shown in Figure 6.46. 
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OPERATING THE PREDICTIVE MODELS 

FLOWTUBE (Transmissivity Iterative Routine) 

This program is designed to us e mathematical modeling in 

conjunction with field data to de d uc e a hydraulic conductivity 

distribution and is described in detail in Reference 3. 

Figure 6.46 shows the surfa c e f iles already set up in the 

work file at the 11/45 (if a ny). I f a different surface is to 

be used the desired title unde r SURFACE FILES (INPUT) is 

selected and the new name i s ente r ed o n t he CRT keyboard, 

where the naming convention should match that described in 

Appendix B. 
SURFACE DATA SELECTOR 

FIGURE 6.46. Surface Data Selector 

The Flowtube Model requires al l five types of surface data for 

operation. When ready to procee d t he user selects the START 

PROGRAM option. If the files do not match those presently in 

the 11/45 work file, Figure 6.47 app e a rs. 
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FIGURE 6. 47 . Surface Data Selector (F i le Se tup Message) 

Figure 6 . 47 r emains o n t he screen until a new work file 

has bee n genera t e d, after whi c h the Flowtube program will be 

initial ized (Figure 6 . 48 ). 

Flowtube provide s the user with the capability to generate 

flowtubes from input s t ar t ing positions and hydraulic 

conductivity v alue s and disp lay the results on the CRT screen. 

F IGURE 6. 48. Initia l Flowtube Disp l a y 
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The technique employed here to obtain a hydraulic conduc­

tivity distribution is based on numerical integration of the 

Boussinesq equation along instantaneous streamtubes of flow 

using a measured water table potential surface and solving for 

the conductivity. Since advantage is taken of the convergence 

properties of the streamtubes toward infiltration sites and 

channels of high transmissivity, only a small number of field­

measured conductivities is required to obtain the entire 

distribution. Because it is not possible to use the same 

technique to obtain a storage coefficient distribution, it is 

necessary to either assume that it is constant or construct a 

distribution from available point measurements. The method, 

as used in the application to the Hanford unconfined aquifer, 

is very subjective and allows the hydrologist to use his 

knowledge on the hydrology of the aquifer in determining the 

hydraulic conductivity distribution. 

FLOWTUBE Options 

This program has several options, all of which are light 

pen interactive: 

• RETURN TO CONTROL - Transfers control back to the 

MODEL INPUT SEQUENCING PROGRAM. (Figure 6.44) 

• 

• 

• 

GRADIENT - Changes direction of Flowtube to up or 

down gradient of the potential surface. 

LINE DETECT - When YES stops flowtubes at a reference 

line. 

CONTROL MODE - Has three options for use with 

Tracking Cross. 

None: Normal control 

Lines: Displays horizontal and vertical lines 

through center of T.C. for positionery purposes 

Box: Sets corners of region to be calculated 
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• SETUP REF LINE - Selected twice for first and last 

points defining a reference line according to posi­

tion of Tracking Cross. 

• DELETE REF LINE - Removes reference line from screen. 

• SETUP NEW GRAPH - Stores all flowtubes presently 

intersecting reference lines and replaces the present 

display with a new graph. 

• RECALL GRAPH - Recalls a graph which has previously 

been set up. 

• FILL REGION (11/45) - Begins calculating hydraulic 

conductivity values using the present reference 

curve and defined box. 

• CLEAR DISPLAY - Removes all of the streamlines 

presently being displayed from the screen. 

• PRINT - Outputs the present display to the Info-Max 

Printer/Plotter. 

• SETUP CONTOURS - Transfers control to the contouring 

program. 

Detailed Operating Sequence-FLOWTUBE 

The techniques employed by the TIR method are to use wells 

at which field measured hydraulic conductivity values are 

available and to observe the flowtubes from these wells in 

order to establish reference lines at areas of convergence. 

Flowtubes from all of the wells with known conductivity which 

intersect an individual reference line are then calculated to 

establish a curve on this reference line. Once this curve has 

been established, the actual hydraulic conductivities at 

individual nodes can be calculated. 
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To do this, the fol l owing steps are t aken: 

• Set LINE DETECT t o NO; 

• DELETE REFERENCE LI NE; 

• Se l ect two we lls which define the outer portions of 

an enve lope of c onvergenc e and displ ay the flowtubes 

on the s c r e en by e ntering conduc tivi ty v a lues on CRT 

keyboard then di g itizing t he well l ocation on map 

(Fiqur~ 6. 4 9) ; 

Figure 6.49. De te rmining Area of Flowtube Co nvergence 

• Set up a re f erenc e line a t some point orthogonal to 

these flowtube s by using the tra cking c r oss to position 

the first desire d line po i nt then ac t i va ting the 

SETUP REF LINE option. Move the tracking cross to 

the second desired location of the line and once 

again activate the SETUP REF LINE option (F igure 6.50); 
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FIGURE 6. 50 . Setting up Reference Line 

• CLEAR DISPLAY - the flowtubes will disappear (Figure 6.51); 

FIGURE 6 . 51. Selec t e d Refere nce Line 
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• Set LI NE DETECT to YES ; 

e Begin gene r a t ing flowtubes from t he well s within the 

envel ope with known hydrau l i c cond uctivi t ies. The 

flowtubes will s t o p a t the reference line {Figure 6.52)i 

FIGURE 6.52. Fl owtube from Selected Wel ls Interse cting 
Re ference Li ne 

C When all o f these f lowtube s hav e been generated, select 

the SETUP NEW GRAPH optio n; 

Q The present di splay is replaced by t hat s hown in 

!<'igure 6.5 3 ; 

e The user then a nalyzes the data on the graph and then 

draws a cur v e t hrough which he feels be s t describes 

the hydraulic cond uctivity distribution along the 

reference line. This is done by positioning the large 

tracking cros s near to the left border of the graph 

where the star t of the curve will begin . The DRAh' 

LINE option is t hen s e l ected a nd the l a rge tracking 

cross will be rep l aced by a smaller one which is then 

used to draw t he desi r e d curve ; 
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• The user shou ld become familia r wi th t he Permeability 

graph options described on Page 6- 65. 

FIGURE 6 .53 . Calcula ted Hydraulic Conductivity Values 
at Re f e r e nce Line 

• Figure 6.54 shows a typical line drawn on the graph. 

FIGURE 6 . 54 . Best Fi t Cu r v e o f Hydr aulic Conductivity 
Along Reference Line 
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• 

• 

• 

When s a t isfied with the curve, t he u se r s elects the 

SETUP TABLE option. Thi s is a very importa nt step 

for the values of t he curve mus t be sto red in the 

permanent table for further use ; 

Once the computer indicate s that the func t ion table 

ha s been completed the user selects the RETURN option 

which r eplaces the p resent di splay once again with 

that s hown i n F i gure 6.5 2 ; 

The use r now a c tiva te s the CONTROL MODE option and 

horizontal and ver tical lines wil l appear on the 

s c reen inter s ecting at the center of the tracking 

c r o s s (F i gure 6 . 55 ). These line s move with the 

trac king cross and aid in positioning the bottom 

left co r ner of a box to be drawn later to define 

the region to be calculated; 

FIGURE 6.5 5 . I nitial i zing Region Where Conduct ivity Values 
Are to be Calculate d 
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• 

• 

• 

• 

• 

Once this has be en done the user selects the CONTR()L , 

MODE option aga i n a nd t he lines will disappear. The 

bottom l e f t c o r ne r o f t h e box has now been set; 

The tracking cros s i s then moved and a box will appear 

on the screen (Fi gure 6.5 6) ; 

yigure 6.56. Completion of Region 

When the box define s t he area desired for calcula­

tion, the CONTROL MODE option is again selected 

which then stores all of the parameters of the box; 

The FILL REGION (11/45) option is now selected and 

calculation of the nodes within the box is initiated 

(Figure 6. 57); 

At allY time during this calculation the status of the 

program c an be monitored by raising AC switch 0 on the 

PDP-9 console, which will display the flowtube cur­

rently be ing calcul ated. This mode of operation 

i n creas es op e rati on time and therefore should be used 

infrequently. Th e AC switch 0 should normally be 

down; a nd 
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FIGURE 6.57. Calculating Hydraulic Conductivity Values 
Within Selected Region 

• When the FILLING REGION label disappears from the 

scree n, c a lcu lations have been completed and the 

use r ma y c o n t inu e wi t h addi t ional regions or return 

calling prog r am to displa y the region already calcu­

lated (see SURFACE CONTOURING in the Special Appli­

cations Section). 

Graph Option 

In order for the 1 1/45 FLOWTUBE p r ogr am to c a lculate a 

hydraulic conductivity distribution it is necess a ry to provide 

a function t ab l e containing a K val ue distribution along the 

reference line. To d o this the use r must evaluate the infor­

mation repr esenting t h e we ll v a lues on t he permeability graph 

(Figures 6.5 3 a nd 6 . 54) . These values wer e generated by Flowtube 

from wells with known hydrau lic conductivity and are displayed 
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on the graph as numbered stars. The user draws a line through 

what he feels best represents the actual K curve along the 

reference line. 

To aid in operation, the graph program allows the user 

to change the scale in the y direction. To do this the user 

simply types the minimum value then the maximum value on the 

CRT keyboard. Both of these are entered as floating point 

numbers followed by a carriage return (CR). 

Several other options are provided for use with the 

permeability graph. These are light pen interactive and are 

defined as: 

• DRAW LINE* - A small Tracking Cross replaces the larger 

one and may be used to draw a line on the graph. 

This should be drawn from the left to right. 

• SETUP TABLE - Calculates and stores a function table 

defined by the hand drawn line. 

• RESTRT - Deletes entire line and restarts large 

Tracking Cross 

• RETURN - Returns control to FLOWTUBE 

• PLOT - Plots present display on printer/plotter. 

*The ALPHA key on the CRT Keyboard may be used to delete line 
segments at any time during the drawing procedure. 
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CHAPTER 7. COMPREHENSIVE INFORMATION RETRIEVAL 
AND MODEL INPUT SEQUENCE DOCUMENTATION 

The material in this section documents CIRMIS well-based 

data, including the well header file, well data description and 

storage, and well data output. Special applications and mani­

pulations programs are also documented, and the model input 

sequence is described. CIRMIS hardware and software configura­

tions and CIRMIS programming standards and procedures are 

described in other sections of this manual. 

CIRMIS WELL-BASED DATA 

The well-based data portion of CIRMIS presently has 10 

basic data types with capabilities for further expansion. 

These data types are shown in Table 7.1. 

TABLE 7.1. CIRMIS Data Types 

1. historical hydrograph data 

2. historical contaminant data 

3. well documentation 

4. well log records 

5. sieve analysis 

6. pump test data 
7. physical properties of soils 

8. chemical properties of soils 

9. hydrograph/VTT overlays 

10. historical temperature data 

There are presently capabilities for storing up to 32 dif­

ferent contaminant data types with capabilities for further 

expansion. These contaminant data are shown in Table 7.2. 
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TABLE 7.2. Contaminant Type Bit Locations (ICBIT's) 

Contaminant Code 
Bit Contaminant Type Units ~ CIRMIS 

ICBIT (1) 

a Total Alpha pCi/ml 112 1 

1 Total Beta pCi/ml 111 2 

2 Tritium pCi/ml 108 3 

3 Ni trate mq/l 115 4 

4 Strontium-90 pCi/ml 121 5 

5 Cesium-137 pCi/:nl 24 6 

6 Cobalt-60 pCi/ml 10 7 

7 Uranium-236 ng/ml 104 8 

8 Plutonium-239 pCi/ml 103 9 

9 Ruthenium-106 pCi/ml 34 10 

10 Chromium mg/l 114 11 

11 Flurode ml/l 26 12 

12 Magnesium mg/l 54 13 

13 Iron mg/l 55 14 

14 Phosphate mg/l 56 15 

15 Chloride mg/l 57 16 

ICBIT (2) 

0 Copper mg/l 58 17 

1 Hardness mg/l 62 18 

2 Solids mg/l 63 19 

3 Manganese mg/l 64 20 

4 Organic Carbon mg/l 198 21 

5 PH 199 22 

6 Sulphate mg/l 200 23 

7 Sodium mg/l 201 24 

3 Calcium mg/l 202 25 

9 Total Gamma pCi/ml 998 26 

10 Bicarbonate Ion mg/l 188 27 

11 Carbonate Ion mg/l 189 28 

12 Total Potassium ppm 190 29 

13 Specific Con- ~M~OS/ 
duetivity em 191 30 

14 Boron mg/l 192 31 

15 Low Alpha pCi/ml 212 32 
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WELL DATA OUTPUT 

The users' manual section describes operation of the CIRMIS 

system. These procedures will not be discussed here. However, 

Figures 7.1 through 7.7 show some of the output capabilities 

available. 

Since CIRMIS is predominently graphics-oriented, most of 

the output is in graphic form. All of the data types may be 

output to the Calcomp plotter as shown in Figure 7.1 through 

7.3, or to the Gould printer in almost identical form. The 

Calcomp plotter is used when high quality report-type graphics 

are required, and the Gould is used for rapid output where 

speed and not extreme clarity is needed. The Gould can also be 

used to produce shading or texture. 
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FIGURE 7.5. Scope Displa y o f Wa ter Level His tory for 
IrV el l 6 9 9 - - 3 9 - - 7 9 

Figure 7.6. Scope Display of Contaminant Hi s tory for 
We l l 699--39--79 
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SPECIAL APPLICATIONS AND MANIPULATIONS PROGRAMS 

The Special Applications and Manipulations Programs are 

used to generate surfaces and background maps. These surfaces 

and maps are critical in the operation of ground-water model, 

and CIRMIS provides an interactive visual method of rapidly 

generating, modifying, and storing these data. 

The special applications programs depend heavily on a 

coordinate digitizer for the rapid input of data and an inter­

active graphics display for instantaneous viewing of these data 

in various forms (e.g., contours, cross sections, listings) 

and/or rapidly correcting or modifying these data. After a 

surface data file or background map file has been digitized and 

corrected using the interactive computer system, the file is 

transferred to the large computer system for permanent storage 

on disc. These files can then be retrieved by the CIRMIS 

system or by the models. 

Unlike the well based data category of CIRMIS, which 

usually requires modifications to the programs because data 

types differ from project ot project, the special applications 

category has provisions to access any number of projects with­

out any program modification. Since project data are similar, 

all that is required is a directory of the existing projects 

which can be accessed by CIRMIS and a means of entering new 

projects into the directory. 

The Special Applications and Manipulations category pro­

vides a number of programs which are designed to: 1) rapidly 

generate, manipulate and view surface data or background maps; 

2) use surface data in various calculational programs; and 

3) provide the user with various special utility routines. 

A brief description of the major progorams are described 

below: 
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... 

.... 

Program Generator 

Surface Generator 

Matrix Editor 

Surface Contouring 

Travel Time 

Pathline 

Utility Programs 

PROJECTS AND DATA FILES 

Description 

Used to digitize hand-drawn 
contours to generate a surface 
matrix. 

Used to inspect cross sections of 
the surface matrix and change or 
input individual nodal values. 

Provides a graphic display of 
individual contours of the 
surface matrix. 

Calculates and displays stream 
lines and travel times using an 
input set of surface conditions. 

Calculates and displays pathlines 
and travel times using variable 
potential surface. 

Special utility programs. 

Currently, the CIRMIS system has the capability of handling 

an unlimited number of projects. Each project, however, can 

only accommodate up to 22 surface files and up to 10 background 

maps, which up to this time has proven sufficient. If necessary 
the number of surface files and/or background maps can be 

increased with appropriate program modifications. 

The CIRMIS system also has capabilities for inserting new 

projects or new surface and/or background maps into existing 
projects. Insertions or deletions can also be made independent 

of the CIRMIS system. All of these procedures are described in 

detail in the CIRMIS Users' Manual Section. 

When a project for a particular model is requested by the 

user through CIRMIS, random access files are retrieved and 

searched to obtain a matching project name and associated para­

meters. After finding the proper project in the file, another 
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search is made of the selected file to match the requested sur­

face and background map files. When CIRMIS determines that the 

project and associated files exist in the master header file, 

the user is allowed to continue with the sequence that has been 

initiated. 

Each project is defined by a set number of defining para­

meters: 1) the project name, 2) the number of nodes in the x 

and y directions and 3) the x and y increment between nodes 

(feet, meters, etc.). When a user requests a project with 

CIRMIS, the parameters input by the user must match exactly 

with those shown in the master directory for the requested pro­

ject. If they do not match CIRMIS will inform the user that 

the project does not exist. This also applies to surface and 

background map file names. If a match does not exist CIRMIS 

will inform the user unless a specific request was made to send 

a new surface or map file to the 11/45. At that time the new 

surface or map will be inserted into the directory under the 

specified project. 

Some of the Special Applications Projects, along with some 

of the programs used in the Model Input Sequence require mul­

tiple surface-type data files. For example the travel time 

program requires three different types of surface data: 

1) potential, 2) hydraulic conductivity, and 3) storage coeffi­

cient. To conserve computer core requirements these data are 

restructured into blocked form and stored on a random access 

File Q disc. This then allows the operating program to access 

all of the information in a small block, thereby eliminating 

the need for all of the data for an entire matrix to be core 

resident. This considerbly reduces program size. The method 

selected for restructuring divides the matrices into 11 x 11 

blocks as shown in Figure 7.8. Where adjacent blocks join, 

duplicate node entries are made in the data files. Duplicate 

node entries reduce the number of accesses required when 

interpolating the data using four surrounding nodes. 
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The storage file is structured to accommodate five types 

of surface data, the three previously mentioned for the travel 

time program plus two additional used by the flow tube program 

(rate of change and aquifer thickness). The Pathline program 

uses the same surface type data as the travel time program and 

may also use several additional potential surfaces if operating 

in a transient system. 

To further facilitate the rapid access of these data, they 

are stored in an interleaf fashion, so that any number of the 

five data types for a particular 11 x 11 block can be recalled 

with one disc access. 

The program, "HDATA" , performs this data manipulation and 

sets up a file called HDATA on a File Q random access disc. 

This file has one 256 integer word header block at the beginn­

ing (block ~) followed by the blocked data. An example HDATA 

file using four blocks is shown in Figure 7.9. The header 

block is described in Table 7.3. 

Figure 7.10 is a representative display on the interactive 

scope. This figure shows a Hanford background map along with 

various options used by the particular program. 
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Disc 
ADR. 

0 Header File 
1 Hydraulic Conductivity 
2 Storage Coefficient 

I = 
3 Rate of Change 
4 Aquifer Thickness 

J = 1 
5 Hydraulic Conductivity 
6 .. Storage Coefficient 1=2 
7 Rate of Change 
8 Aquifer Thickness 
9 Hydraulic Conductivity 

10 Storage Coefficient 1=1 
.. ,iI;.""" 11 Rate of Change 

12 Aquifer Thickness 
J = 2 

13 Hydraulic Conductivity 
14 Storage Coefficient 1=2 
15 Rate of Change 
16 Aquifer Thickness 
17 

- 18 
Potential Surface (Time Plane 1) 
Potential Surface (Time Pl ane 1) 

I = 1 } J = 1 
1=2 

19 
20 

Potential Surface (Time Plane 1) 
Potential Surface (Time Pl ane 1) 

I = 1 } J = 2 
1=2 

21 
22 

Potential Surface (Time Plane 2) 
Potential Surface (Time Pl ane 2) 

I = 1 } J = 1 
1=2 

23 
24 

Potential Surface (Time Plane 2) 
Potential Surface (Time Plane 2) 

I = 1 } J = 2 
1=2 

· 
· 
· 
· 

Potential Surface (Time Pl ane N) 
Potential Surface (Time Plane N) 

I = 1 } J = 1 
1=2 

Potential Surface (Time Plane N) 
Potential Surface (Time Plane N) 

1=1 I J = 2 
1=2 

FIGURE 7.9. Example of Surface Type Data Storage 

7-15 



TABLE 7.3. "HDATA" File Q Header Block Format (Block ~) 

Buffer 
Location 

IBUF(l) 
(2 ) 
(3 ) 
(4 ) 
( 5 ) 

IBUF(6) 

IBUF(7) 

IBUF(8) } 
IBUF(9) 

IBUF(lO) 
IBUF(ll) 

IBUF(12) 
(13) 
(14) 
(15) 
(16) 

IBUF(17) 

} 

I 

IBUF(256) 

Name 

BMO 
BYR 
EMO 
EYR 
NS RF 

NXX 

NYY 

XINC 

YINC 

NODIL(l)* 
(2) 
(3 ) 
( 4 ) 
(5 ) 

FPOT (25) 
FHYC (25) 

FSIG(25) 

FBOT (25) 
FDHDT (25) 
FIL(355) 

Description 

Beginning Month (1 to 12) 
Beginning Year (19 ) 
Ending Month 
Ending Year 
Program Controller, where: 

NSURF=~i Do Nothing 
NSURF=3i Travel Program 
NSURF=5i Flowtube Program 
NSURF>5i Pathline Program 

Nodes in x Direction 

Nodes in y Direction 

x Increment (Node Spacing) 

y Increment (Node Spacing) 

Potential Surface(s) 
Hydraulic Conductivity 
Storage Coefficient 
Aquifer Bottom 
Rate of Change 

Name of Potential File 
Name of Hydralic Conduc­
tivity File 
Name of Storage Coeffi­
cient File 
Name of Aquifer Bottom File 
Name of Rate of Change File 
Filler (Unused) 

*NOTE: If NOFIL(N) = Oi set up file 
NOFIL(NO = Ii file already set up 
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Type 

Integer 

I 
Integer , 
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Real 

Integer 
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FIGURE 7.10. Representative Display of Hanfo rd Backg round Map 
and Options Used with the Surface Generator 
Prog ram 
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APPENDIX A 

CIRMIS MASTER INDEX FILE WELL HEADER. BLOCK 



THIS IS A DI~!CTORY ~ISTI~; 0' THE !NT~I!S CONTAINfO IN 
TH! MASTER IND!X 'ILl HEADER S~OCK 'OR EACH INOr~IOUA~ ~EL~ 
CONTAI~!D I~ THE CIRMIS DATA BAS!. 

L.OCATION ........ 
II!IUF (1) 

" (I) 
" (3) 
" ell) 
" (5) 
" (6) 

rau' (7) 

" (a, 

" C') 

" (10) 

" (11) 

" (12) 

" (14) 

" (15) 

" (16) 

I8U, (Ul 

" eu) 
UlU'(9) 

" (2~) 

" (21) 

I1U' CZC!) 

• 
" eZ9] 

••• **._.* 

..-. 

W!LDU(liH 

cell) 

YH 

lIH 

lIeOORO 

VCOORO 

1081T 

lelSITCl) 

reStTU) 

DESCRIPTION •.•.•.....• 

WELL. DESIGNATION. 

R!A~ COORDINATES. 

MODEL. COORDINATES RE'ER!~CED 
'ROM BOTTOM - LEFT CORNE~ 

81T MAP 0, ALL AVAI~A8L! DATA. 

RECORO 
TVP! _._.-.. 

GENERAL 
INFORMATION 

8IT MAP OF CONTAMINANT ,_,. DATA. 

BIT MAP 0' CONTAMINANT 11.32 OATA. 
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LOCATION RECOQO· III "'II! DESCRIPTION T'Y PE ......... _.-. • •••••••••• -._-.-. 
UU' (la) 10K 'IL! Q DISC ADDRESS 

0, INITIAL ALLOCATION, 

II (11) N~TS NO, 0, DATA I!NTRIES IN 
INITIAL ALI.OCATI0~, 

HISTORICAL 
II (]2] 101CEl( 'ILE Q DISC ADDRESS ,.jELl. 

0, EXTENDED AI.I.OCATION, HVOROGRAPI1 
R[CORDS 

.. (u) NPTU ~O. 0, DATA !NTRIES IN 
IX TENDED ALLOCATION. 

.. (34) INIOI( ~O, 0, DISC SECTORS IN 
INITIAL ALLOCATION. 

****._*.* 

UU"C35] 10K NT '11.1 Q DISC ADDRESS, 
I! [U] NSTRT START IN; wORD. 

:.IELL. .. (31) NwORO NO, 0, WORDS, STRuCTURES 
I! (lS) 'RU • (39] " 

*.** ••• _. 

nul' (40) ULI( 'ILE Q otsc AODR!SS, 
WELL • (Ill) NITRT START IN; irjORD, La; 
RECORDS 

• (112) NIllRO NO, 0' ""OROI, 
- (43) 'ltEE .. (/14] -

I1U'(1I5) IOI<NT 'II.! Q DUC AOIl"I!SS, PI1'r'SICAL 
PROPERTy .. (4~) NCOUNT NO, 0, IIIOROS, RECORDS .. (41) 'FIE! 

" (48) " " (49) .. 

**** ••••• 

UU' (501 IDKNT 'ILl Q DISC AOOR!SS 
0' INITIAL ALLOCATtON, 

It (51) ... ,TstN NO. 0, DATA ENTRIES IN 
INITIAL ALLOCATION. 

HISTORICAL .. "cl IDKU 'ILl! Q DISC AOORESS TE~1P!RATURE 
EXT[NOED ALLOCATION, RECORDS 

" (53) NPTiIIl NO, 0, DATA ENTRIES IN 
EXTENDED 'I.LOCATION. 

-(54) INAI.OC NO, 0, DISC SECTOAS IN 
INITIAl. ALLOCATION, 

**** •• **-
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.. 

~." 

... , 

LOCATION .. -_._ .. 

null' (55) 

" ".) 
" (n) 

" (58) 

" (59) 

nUF(U) 

********* 

raul" '.2) 

• 
• 

" (219 ) 

null' (ii!~] 

• • (l31l 
IBUI" (232) 

, 
" (243) 

1 Bull' (2a4) 
, 
, 

" (250) 

NAME _.-. 

r,,1C 

NPTS 

'RU 
R .. 

CUDIit 

'RE! 

,OAM(,) 

OAI.R (f») 

'Ill! 

DESCRIPTIOIII . ...••....• 

'11.E ; DISC ADDRESS, 

NO, 0' DATA ENTRIES, 

'ILE Q DISC AODRESS 
0' CTM~OR 

Re;CURO 
TYP!! ..-.... 

VTT 
SI!1ULATIO'll 
DATA 

HISTORICAL 
CONTAMINATION 
RECORQS 

-.~.--.--....... -.... -.-..... ---.. ----....... -.----.. -... -•...•....•••.• 
U",I" (251) IOUC 

ULJ'(25i!) tUN!T 

null' (253) '1fE[ 

I8u' (254) '"!! 
nUI"(C!55) tIllN, .. 

null' (2'5.) !WHOR 

DISC "lAM! 
CI ,E. 08 Ollt OP) 

DISC \JNIT 
(I,!. 0,1 OR in 

A-3 

USED BY MONITORS TO 
Tru~s"eR OEV IC! 
A~O DISC AODRESSES 
TO SIRVIC! ROUTINES 

• 
• 
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APPEH'DIX D 

Surface or map file to be stored at the 11/45 for use by 

the CIRMIS system or by other programs must use standard 11/45 

file naming conventions i.e., DEV: [UIC] FNAME. EXT. 

Surface files should also conform to an additional 

naming procedure for the file name and extension (FNAME. EXT). 

This procedure was adopted to eliminate confusion when 

surface files are needed at a future date where the exact 

project, surface name and time is required. 

Below is a description this procedure: 

Standard SETUP: 

DEV: [UIC] XXXMYR.YYN 

where: 

DEV:---- Device and unit number 

[UIC]---- User identification code if required 

XXX ---- Three character project descriptor 

Examples: HAN - Hanford 

MOX - Moxee 

CCO - Clark County 

M The month surface obtained (lor 2 digits) 

YR The year surface obtained (last 2 digits 
of year. Ex: 74) 

YY Two character surface descriptor 

a) PT - Potential surface 

b) HC - Hydraulic conductivity 

c) SC - Storage coefficient 

d) DH - Rate of change (DH/DT) 

e) AB - Aquifer bottom 

f) TG - Topography 

g) TM - Transmissivity 

N ---- Aquifer number (1-9) 
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Examples 

DP: [167,215]HAN973.PTl 

DPl: [6,4]CCOl175.HCl 

MT:HAN168.SCl 

Additional Benefits 

This method also provides the user with automatic naming 

procedures for successive files like those used in the VTT 

Program. 

For example if surfaces were to be calculated on a monthly 

basis for the Hanford potential surface beginning January 

1975 this could be done as follows: 

Original Surface 

FPOT = DP: [167,215]HAN175.PTl 

The following code takes this name and generates a new name 

dependent upon month and year. 

C DECODE POTENTIAL NAME 

3015 ICHRR=3 
IF(IMO.GT.9) ICHRR=4 
DO 31 1=1,25 
IF(FPOT(I).EQ.'. ')GO TO 32 

31 CONTINUE 
32 NCHRS=I-I-ICHRR 

T(l)=FPOT(I) 
T(2)=FPOT(I+l) 
T(3)=FPOT(I+2) 
T(4)=FPOT(I+3) 
T(5)=0 
IDATE=IYR-1900+100*IMO 
IF(IYR.GE.2000) IDATE=lYR-2000+100*IMO 
INO=25-NCHR-ICHRR 
C set up new potential name 
ENCODE(25,33,FNAM) (FPOT(I) ,I=l,NCHRS),IDATE, 
1 (T(I),I=l,INO) 

33 FORMAT «NCHRS>Al,I<ICHRR>,<INO>Al) 
OPEN(UNIT=2,N&~E=FNAM,TYPE='OLD' ,FORM='UNFOR~TED' , 
1 READONLY) 
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-

-

-

It can be seen that in this manner a new surface may be set 

up according to the original surface characteristics but 

with different dates by simply setting the month and year 

variable. 

NOTE: In the above coding FPOT, FNAM and T are byte arrays. 
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APPENDlX C 

CIRMIS MASTER fILE DE~~<;.TORY 



~.itl~ 

-

•••••••••• PRESENT DIRECTORY 09-SEP-76 •••••••••• 

NO, OF PROJECTS. 13 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PROJ!CT NAME. HAN'ORO 

NOD!SX I\jOOESY XINC 'fINe NO, SURI'ACU NO, MAPS 
135 113 1000,000 111100 • 00;, 14 z 

SURFACE OISC FI~ES 'MIN ZMAX 
OP1I [1'" ,215] "'4N913.PTl 300,00 500.00 
OPU [167,21S1MAN17'5,PTl 300.00 50111.00 
OP1'[167,215]MAIII174,HCl QI,U 2t1Q1000.30 
OP1'[167,215)MAIII973,A81 UIlI.U 500,210 
OP1'[1t17,atS1HAIIICJ13.0Ml -0.13 0.34 
OP1IElt17,215JHAIII17'5.HCl QI.00 i!UGHIIIlI.0121 
OP11(lb7,c15]HAN473,SCl 0,klel 1I1l.00 
OP1' [1b7 ,2151 H4NI7'1,5el WI,U U,U 
OPt'Elt11,215]H AN t7t1,TGl QI ,IU 41!1Q10,00 
OP1IEI67,21S)MANCJ73,OMi -.a.lill 0.04 
OP1' [161 ,215) "'AN3UI,HCl III .0111 2U.000.00 
OP1:Clb1,2151"'4NTST.Het III .0111 2b01/100.00 
OP1Itlt11,215]H4N913.SC! 0,fU U.00 
o P 1111 t1 tl7 , 2151 !otA N T Sf. HC 1 Ill. III 0 2U000,n 

"'AP OISC I'IL.!S 
OP1.Elb7,cI5]"'4NFORO.MAP 
OPI[tb7,2151M4NFORO,MAP 

•••••••••••••••••••••••••••••••••• * •••••••••••••••••••••• * •••••• * ••••••• 

PROJECT NAM!I 

NOO!SX NOOESY 
118 35 

TRIO!NT 

XINC 
500,000 

SUR'AC! OISC 'ILES 
OP1' [161 ,215] TROU5,PTl 
OP1' [1b7,215JU0415,A~1 
OP1' (167,215] TR0415,A112 
OP1Itlb7,215)TR0415.TRl 
OP1.tlb7,215)TR0475.HY1 
OP11 ttf17 ,215l TROU5,SG! 

,...p OISe FILES 
OP11 (1&7,215) TRtO!NT.MAP 

ZMIN 
100,U 
U0,1IItc1 
100.0~ 
U0.il0 

i1J.~0 
0.lISa 

NO, SURFACES 
b 

z'"'u aru.0111 
800.01 
800.n 

50111ill1i1.00 
abllJ000.1ll0 

U.0VI 

C-1 

NO. I1APS 
1 



PROJECr "'A"'!' 

NODESlI NOO!SY 
U aT 

~'NFORO i 

)lINC 
aU0.Uil 

SURFACE DISC FILES 
oPt.t.,4]MANPT1280,AQl 
OP1.t~,4]AQUPTla80.AQl 
0 .. 11 t.,4JMANPU,AQl 
01'1' t~,4] MANPOA.AQl 
OPU tlU,215PUNP!R.A Ql 
01'11 ClU,215]'oUNPOA.AQ1 
Cl~7,l151MANPT128~.'Ql 
[1~7,215]AQUPT128~.A~1 

2 1 1 1 
01" tZ25, 200] VTTSNi.PTl 
01" t205,a0~n I'4'N7255.A81 
01'1 tU5,202lHAN1~8.HY\ 

I1,p DlSC FII.E! 
O~ t • [16 7.c! 1 SPUNFORO. ~AP 
01'1 CtH,215]~ANFORO.I"'P 

ZMIN 
tU.U 
U0.U 

;J.U 
0.m 
0.U 
B.U 

U0.1h1 
U2.fIHI 

Ill. 0111 
0.0IIl 
3.20 
Q!.icl0 

ZMAlI 
500.1110 
500.II1I2I 

2'0000.00 
12.II1I2I 

2 UQIIiI 0 • 00 
U.IUI 

5Q11i1.U 
S02.U 

2 110Q11i1 a • lUI 
U2.IUI 
50i:l.02 

2U000.U 

••••••••••••••••••••••••••••••••••••••••••••••••• * ••••• * ••• * ••••••• * •••• 

PROJECT NAM!' 

NOO!SlI NOOESY 
41 III 

PHMl.hif 

lIINC 
5U.000 

SURFACE OISC FILES 
MTlITST125.PTl 
oPl' [1~7, 21S] T5T125.P11 
OP1;tl~7,215]TSTliS.HYt 
OP1.Cl.7,2tSJTST1~S.SGl 
OP01 [111,215]TSTl25.HCl 
0 .. 0.C171,215]TSTt~5.SCl 

MAP onc FIL.ES 
OPlltlb7,c15]P'THTST.I1,P 
OP0. [171,215] PATHTST.''''P 

2MIN 
-100. ~0 
-100.110 

0.02 
0.n 
0.iclill 
0.0i'! 

NO. SURFACES 
~ 

ZMA. 
100.00 
100.00 
200.00 

1.00 
200.00 

1.00 

NO. 11'1'5 
i! 

•••• * •••••• ~ •••••••••••••••••••••••••••••••••••••••• ** •••••••••••••••••• 

PROJECT NAM!I ~YOOAK 

NOOESlC NOOESY 
t21 Sq 

~UNF'C! elSC FILES 
OP1I [167,215] wlfOl PS. f P l 

to1AP DISC FILES 
DP1. CU7,215h YOOAIC,f04V 

C-2 

NO. MAPS 
1 



.... 

-
-
-

... ' 

.... 

ptROJECT' ,..""'!. 
NODUle NCOU'f 

n u 

UlCiA 3004 

XINe 
a51.000 

144' Due "1I.ES 
OPltt~05,aa0]~'N300.8NO 

~"'IN 
0.U 
a.u 

Jl2I.n 
3U.llla 

~t04AX 
aun0.00 

U.iIIB 
500.00 
500.00 

1110. /IlApS 
1 

......................... , ............................................. . 

PROJ!CT ""AM!I 

NODUli ""OO!Sy 
81 8l 

ptlTHLINE 2 

XINC 
250.2100 

SURFACE DISC FII.ES 
OPlI tU7,215lTST125.PU 
01'1 a tlU, US] TST225.P T2 
01'11 tl.7 ,.U5] TST3ii!5.pU 
OPU rUT d!IS] TST125.MC2 
0'11[1.7,2151T'ST1~5.SCa 

MAP OUC !'II.ES 
OP11[I~T,215lP.THTST.MAP 

PROJECT iliA"'" 
NODUli NODES'f 

113 52 

CLAAI( COUNTY 

lCINe 
2&1&0.000 

,SU""ACE DISC Fl~ES 
01'1: [201,2201CC05'&.ATt 
OP1IC201,a20]CC05'&.AT2 
01'11 [201, 22Z] CC057b.A81 
OPlzt201,a20leC057&.Asa 
OP 11 [201,2201 CC05111, pTt 
CPU t~01 ,2201 CCC'57b.p T2 

''''P DISC I'IL.ES 
OPll t~01 ,aa0] CI.UI( .,''''1' 

ZMIN 
-100.00 
-100.00 
"U!II • "" 

21.00 
0.~0 

IMIN 
0.00 

-110.03 
-110.150 
.300.00 

0.00 
a,ae 

NO. SURF ACES 
5 

IMAX 
In.0G! 
1011.00 
100.00 
280.30 

1 • ilI0 

"'0. SURFACES 

• 
1MA_ 

2000.00 
11021.00 
1100.00 
130".U 

C-3 

~00.00 

~00.'HI 

NO. MAPS 
1 

lliO. MAl'S 
1 



P"OJECT IIIA"'EI 

NODESlt NODfS" 
41 at 

PAT!>it-IN! 3 

XINe 
i!ue,U0 

SUR~'C! DISC FILES 
OP11 1167 ,a15J THUS,SC] 
MT1. TST1i!5,PTl 
01'111167,215) TST12!J,t-IC] 
"'T,HTH125,""1 
OP01[167,2151TS155",PTl 

MAP DISC FlI..!S 
opal t1b7 ,215] PHIoITS3.IHP 

Z"'IN 
0,210 

-U0.fI)e 
0.(UI 

-100,0., 
-100,00 

ZMAlI 
1.00 

100,00 
ue.u 
100,00 
ue,00 

NO. MAPS 
1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PROJECT "'AMEI 

NOOESX fIIOOES'!' 
161 81 

PATMI.IN! 5 

XINe 
SIIHI.000 

SURFace: OISC FILES 
OP21[171,215]T51554,PT5 
OP21 071,215) TSTU5,I-ICS 
OP21 [111,1215] T5T125,SC5 

MAP OUC /fILES 
01'12.11&7 ,215] PHt-ITS3.MAP 

Z"'I'" 
-1011,1a0 

'" QI0 
1,00 

NO, SURFACES 
3 

Z""11 
lU.U 
b00.:IJQI 

1.a0 

~O. "'"PS 
1 

._-_ .. -*.**._ .. _**.-.. _ .. *._._* .. *** .. * ..... *._-* .... -... _*_._ ... _* .... -

PROJECT NAM!I 

NOOESle NOOES'!' 
135 173 

HAN/fORO JUNE 76 

SURFACE OISC FIL!S 
OPI [167, cBS] l-I'III'H3,PTl 
OPI [167,2151 1-1,'" 174 ,MCl 
OPI [1&1,215] MAN174.SC1 

MAP 015C r IL.I:S 
DPI [ltl7. 215] I1'NFO~O,"4A11 

ZMIN 
la0,~" 

ra,a\} 
".~0 

"'0, SUR"ACES 
3 

ZMAlC 
5U.00 

260Q1110. ~0 
lIil.00 

C-4 

-



-

i'ROJECT NAMEI 

NOO!SlI "lOOESY 
"1 a 1 

".T~l.I~E 38 

lCINC 
c000.000 

SUR~'CE DISC ~Il.ES 
OPlt171,clS1TS1554,PTl 
OP 1 t171,i15)TSTli5,MC3 
OPI tl71,c151 TSTU!,SCl 

MAP DISC IJII.ES 
OPIC171,cl!IPATMTS3.MAP 

PROJECT IIiA/oIE: 

NOOESlI NOO!5Y 
1111 81 

SUR~AC! OISC FII.ES 
OPI 071,2153 T51554.PT5 
OPI [171,215) TST12'5,MC5 
OPI [lH,a15) TST12'!!,SCS 

"' ... DISC FII.ES 
OPltl 1 1,i15IPArMTS3,MAP 

ZMIN 
-100.0111 

0.U 
IlI,U 

ZMIN 
-100,00 

0.ta0 
ill. VIla 

NO. SUR'AC!S 
3 

ZMAlI 
100.00 
U0.i10 

1.0111 

Z~Al( 

\00. aQJ 
1t00.a0 

1. :aIl1 

C-5 

NO. MAPS 
1 

NO. MAPS 
1 
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