Arign,
LR nesn e e iSRS  paaee Ba o les e Be s e vao s RE e G Grensesee i sr

—_

Juiy 1283

O

ater

(\r]

CLo320C

INTERNAL TECHNICAL REPORT

Title: FYDROTHERMAL INJECTION PROGRAM
PHASE T TEST DATA INDEX

Organization:  PHYSICAL & RBTOLOGICAL SCIENCES DIVISION
EARTH & LIFE SCIENCES BRANCH
GEOSCIENCES SECTION
Agihar: kK. M. Large L
79
f//l P—%//(; 7 —~~
7 //I 4 {// - 4 ! /,_6‘ g
Checked By’ rfd"“}{ / O Approved By, ): Sk .

THIS DOCUMENT HAS NOT RECEIVED PATENT
CLEARANCE AND IS NOT TO BE TRANSMITTED
TO THE PUBLIC DOMAIN







HYDROTHERMAL INJECTION PROGRAM
PHASE I TEST DATA INDEX

R. M. Large
Geoscience

May 1983

EG&G Idaho, Inc.
Idaho Falls, Idaho 83415

Prepared for the
U.S. Department of Energy
Idaho Operations Office
Under DOE Contract No. DE-AC07-76ID01570

RE-PB-83-015



ABSTRACT

This report presents a test data index for a series of nine
experimental tests, conducted on the RRGP-5 well at the DOE Raft River
Geothermal Site located 15 miles S.W. of Malta, Idaho. These data cover a
three month testing and monitoring period starting September 1, 1982.
Wellhead pressure and water level data were collected from other wells
within the well field. This monitoring system consists of RRGE-1, RRMW-1,
USGS-3, RRGP-4, RRPW-5 and the BLM-OFFSET well.

The data is stored on permanent files at the Idaho National
Engineering Laboratory (INEL) Cyber Computer Complex. The main processors
for this complex are located at the Computer Science Center (CSC) in Idaho
Falls, Idaho.

This report lists the uninterpreted data available for analysis and is
presented in engineering units. The data have been analyzed only to the
extent necessary to ensure that they are reasonable and internally

consistent.

The experimental testing program was a joint effort between EG&G
Idaho, Inc. and the University of Utah Research Institute (UURI).
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SUMMARY

The primary objective of the test sequence was to acquire the
experimental data necessary to develop a technique for characterizing the
fracture dominated Raft River geothermal reservoir. During each test, the
geothermal injectant fluid was innoculated with a known concentration of
secondary tracers. Tracer concentrations were monitored during the
backflow stage. This experimental process has been labeled the "Huff-Puff"
technique.

RRGP-5 injection system piping and pond were used as supply and
disposal routes. (Figure 1). The injection supply water from RRGE-3 could
be passed into the pond through spargers or valved directly to the suction
side of the injection pump. The injection pump was also used as a method
of disposal for backflow or warm-up flow fluids which had collected in the
RRGP-5 pond. RRGP-5 fluids could also backflow directly to RRGI-7 pond to
be reinjected downwell RRGI-7.

Tracers were mixed and injected from three large mixing tanks
(Figure 1) downstream from the injection pump. Some problems occurred
during the injection of MgC]2 due to the plugging of filters and thus
temporarily interrupting the flow of tracer into the injectant fluid.
Tracer samples were collected through a cooling coil located in the
chemistry trailer. A low volume cooling coil was attached to a continuous
flow loop with the flow rate of 4 gpm. This helped cut down on lag time
between fluid injection and sampling and provided an effective method of
disposal into the lined pond at RRGP-5.

Samples collected at Raft River were analyzed in the field for the
indicated species using the following methods: alkalinity by titration,
conductivity by conductance cell; fluorescein by fluorometer; magnesium and
calcium by atomic absorption spectrophotometer (AA); boron by colorimetric
techniques; chloride, bromide, pH, thiocyanate and iodide by selective ion
electrode (SIE).



The multi-element and tracer analyses provided by UURI was analyzed
using an inductively coupled plasma emission spectrophotometer (ICP),
chloride and bicarbonate by titration, iodide and fluoride by selective ion
electode using the standard addition technique, sulfate by gravimetric and -
total dissolved solids (TDS) by evaporation and weighing.

The surrounding well field (Figure 2) was monitored and the data are

presented to allow for interpretation of possible interference effects
between the test well and the well field during injection and backflow.
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HYDROTHERMAL INJECTION PROGRAM PHASE I TEST DATA INDEX
INTRODUCTION

The intent of this report is to supply an index of the data available
for analysis. The format of the report is in table form, with information
pertaining to tracers data sampled, methods of recording and analytical
methods combined with the units in which the data are recorded.

There are nine separate test files, one for each of the tests. The
file names consist of location, test number and date. The files are listed
in hours, with zero time simultaneous with the injection start time for
each test. Each file contains pretest and posttest data as well as actual
test time data (Table 1). For example, if there are 20 hours of pretest
data, the file start time will be listed as a - (minus) 20.

The files on the actual tests contain RRGP-5 well-head pressure,
temperature (surface and downhole), injection and backflow rates and
duration, tracers used (Table 2), and water analysis, both those preformed
on site and in the laboratory. Downhole conductivity/temperature logs,
spinner and caliper logs run during different phases of the tests are also
available. On the final test, data was recorded at RRGE-1 which is
incorporated in the file along with data from RRGP-5. However, the
well-head pressure was put into the RRMONITOR82 file, as RRGE-1 is included
in the monitoring system.

Appendix A is a listing of data excluded from the Data Base due to
either duplication or spurious quality.

The Appendix B (unattached) contains examples of data collected during
the serijes of test in a graphic format accompanied with code sheets of each
test listing record identifiers, data sampled, analytical or recorder
methods and units.

The file on the monitoring system, RRMONITOR82, presents data obtained
from RRGE-1, RRMW-1 USGS-3, RRGP-4, RRPW-5 and BLM-OFFSET well. These data
are reported in either psia of head pressure or water level below the
measuring point. This file has a zerotime on 09/01/82 at 00:00 hours.



L aanbi4

oieWayds Moid [[9M S-dOUH J8AIY Hed

G180 € 13NI

sisAjeue 4NN
pue sisAjeue I8AlY }jeY Jo
Bunsij 10} sojqe} 89S

- sajdwes 190e4]

Jajres} Ansiwayd o} aul

pesyjjam
G-do4Hyd
a-dM-GHH
ainssald peayjiom
‘Bpiq yuswniisuy 0} aul
yidap snsiaa \
(LHQ) sboj asivAeI} 8j0YUMO(Q
aw} snsiaA (HQ) sboj sjoyumoqg

puod
pauljun /

e

(anyea aanebau)
OS-OM-GHH

901J110 Mo|poeq

‘Bp1q Jusuwiniisul 0} Ui — M

(a) zwenbibiq
(71Q) 48660j eIEQ

(0S) Heyo ding
‘dinba 18pi10oay

1a-dwe-GHY %P/ onre
ow-aeﬁ-mmm_ _o:c_ow ‘6piq JuswinAsu|
Mo|j¥oeq pue uoloalu
I1oeq P _ norone |

aiy - ainjesadwa |

R

9AVS

6p|q Juawinisul o0} mcj,,_

), \.
| > 350y woy Jsrem
osip
W-dwa]-GHY ainydny
MO}J)oeq pue uopoafuj
Joyeolpui ainyesadwa | 14/ SA|BeA
jo5u09
10-XOQ3H-GHY uonoalul
1a-aNOD-GHH S-9AVS
1Q-Hd-GHY
‘6p)q yuawnisul 0} auiT

(anjen aAnisod)

_/

uoi}oaluj

P

an 0S-OM-GHY
MM % L 991140 uoioslu|
‘6p|q JuswiniIsul 0} aul

s)ue)
Buixiw
SR

O
O

sdwnd i8oei €



€880 € 13NI

2 @inbiy
suoiedo |I9M 12A1Y ey

w QL |eAIBIUL INOJUOD

wy L 0

NG

sasayjuased ul umoys syidap |19M
S|lom olisawop pue uonebii e
sjlam Jojiuopy
S|lom |ewiayloan) P

g

:puaban
(wypg)

———— l.\\//l\/

9-MIN L

(wog) EMIN
-£-Md

- b

s

e T-MIA

7
v
mo:\wm%.\

%0010~
"

(wigst)
[-3549

: [ ]
(wpe6L)
N-mwmm/.../m
w9651 ¥

'195]JO W18

(pey

£-S9sn

(wge)
(W/6vL)] G-Md-
S-doHd

(wezt)

o

SGlI L




TEST SEQUENCE DATA FILES



TABLE 1.

TABLE OF FILES AND START TIME

Test Start Time

Test File Start Time Pretest Injection  Backflow
Title Name Date Real (Hours) (Hours) (Hours)
2A1 RR2A1820909 Sept 09 09:00 -30.0 0:00 1.18
2A2 RR2A2820913  Sept 13 12:00 -44.94 0:00 4,37
2C RR2(C820921 Sept 21 00:00 -10.0 0:00 48.58
4A RR4A820928 Sept 28 00:00 -58.58 0:00 29.93
4B RR4B821003 Oct 03 12:00 -97.0 0:00 4.52
acC RR4C821008 Oct 08 12:00 -6.00 0:00 14.33
4D RR4D821013 Oct 13 00:00 -9.05 0:00 51.95
2D RR2D821018 Oct 18 00:00 -13.5 0:00 98.33
5 RR5821106 Nov 06 00:00 -10.08 0:00 479.92
N/A RRMONITOR82  Sept 01 00:00 N/A N/A N/A




TABLE 2. TRACERS USED DURING TESTS

File Name

RR2A1820909

RR2A2820913
RR2C820921
RR4A820928
RR4B821003
RR4C821008
RR4D821013

RR2D821018

RR5821106

Test

2A1

2A2
2¢
4A
4B
ac
4D

2D

Sequence

Tracer

Iodide (I~) as Nal
Magnesium (Mg2%)as MgCl,
Boron (B3*) as Borax
Fluoresein

Bromide (B~) as NaBr

Iodide (I-) as Nal
Magnesium (Mg2*) as MgCly
Iodide (I~) as Nal
Fluorescein

Iodide (I-) as Nal
Bromide (Br~) as Na Br

Iodide (I~) as Nal

Boron (B3%) as Borax
Magnesium (Mg2*) as MgCl,
Fluorescein

Iodide (I-) as Nal
Bromide (Br~) as NaBr
Rhodamine B
Fluorescein



TABLE 3. TEST 2A1l

RR2A1820909

Date: 09-09-82
Real--09:00; File Start Time: -30.0

File Name:
Start Time:
Record Name  #
RR5-PH-DL 1
RR5-COND-DL 2
RR5-Redox-DL 3
RR5-TEMP-DL 4
RR5-NA-ICP 5
RR5-K-ICP 6
RR5-CA-ICP 7
RR5-MG-ICP 8
RR5-FE-ICP 9
RR5-S102-ICP 10
RR5-SR-ICP 11
RR5-LI-ICP 12
RR5-B-ICP 13
RR5-TDS-ICP 14
RR5-S04-1ICP 15
RR5-CL-ICP 16
RR5-F-ICP 17
RR5-WP-D 18
RR5-WQ-SC 19
RR5-TEMP-M 20
RR5-B-TR 21
RR5-I-TR 22
RR5-MG-TR 23

Data Sampled

Recorder or Method

Units

pH
Conductivity

Oxidation-reduction

Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron

TDS

Sulfate
Chloride
Fluoride
Wellhead pressure
Well flow
Temperature
Boron
Iodide
Magnesium

Data logger
Data logger
Data logger
Data logger
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP

Evaporation and weighing

Gravimetric
Titration

SIE

Digiquartz

Strip charts
Manually recorded
Colorimetrically
SIE

AA

millivolts
umho/cm
millivolts
°F
Ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm
psia
+gpm

°F

ppm

ppm
ppm




TABLE 3A. SEQUENCE OF MAJOR OPERATIONS--TEST 2Al

Date Time
File/Real
Sept 09 -30.0/09:00 Final phase of test site preparations
Sept 10 -5.85/09:09 Initiate injection down well RRGP-5 for

checkout of systems piping and instruments
(water from RRGE-2) (150 gpm)

-5.53/09:28 Hale pump on (tracer pump)

-5.5/09:30 Hale pump off

-5.43/09:34 Pump A & B (tracer pumps) on

-5.08/09:55 Pump A & B off

-4.90/10:06 Completed injection down well--shut in RRGP-5

-4.65/10:21 Initiate backflow from RRGP-5 to Tined pond
(150 gpm)

-3.61/11:20 Completed backflow--shut in RRGP-5; systems
piping and instrument checkout completed

zerotime/15:00 Initiate injection down well RRGP-5, water
from RRGE-3 (148 gpm)

0.13/15:08 Tracer pump B on

0.83/15:50 Tracer pump B off

1.00/16:00 Completed injection--shut in RRGP-5
'1.18/16:11 Initiate backflow to lined pond (150 gpm)
2.52/17:31 Completed backflow--shut in RRGP-5
2.75/17:45 Initiate backflow from RRGP-5 to experiments

and pond #7 due to transit line break in
RRGE-2 1line which was being used to support
experiments. (100 gpm)

Objectives:

1. System piping and instrumentation checkout.




TABLE 4. TEST 2A2

File Name:
Start Time:

RR2A2820913

Real--12:00; File Test Time:

Date: 09-13-82
-44 .94

Record Name

RR5-COND-DH4640

L

1

RR5-TEMP-DH4640 2

RR5-NA-ICP
RR5-K-ICP
RR5-CA-ICP
RR5-MG-ICP
RR5-FE-ICP
RR5-SI02-1ICP
RR5-SR-ICP
RR5-LI-ICP
RR5-B-ICP
RR5-TDS-ICP
RR5-S04-1ICP
RR5-CL-ICP
RR5-F-ICP
RR5-TEMP-M
RR5-WP-D
RR5-WQ-SC
RR5-TEMP-SC
RR5-I-TR
RR5-PH-TS
RR5-COND-TS
RR5-ALK-TS
RR5-PH-DL
RR5-COND-DL
RR5-Redox-DL
RR5-TEMP-DL

Data Sampled Recorder or Method Units
Downhole Conductivity Stripchart %
Downhole Temperature Stripchart %
Sodium ICP ppm
Potassium ICP ppm
Calcium ICP ppm
Magnesium ICP ppm
Iron ICP ppm
Silica ICe ppm
Strontium ICP ppm
Lithium ICP ppm
Boron ICP ppm
TDS Evaporation and weighing ppm
Sulfate Gravimetric ppm
Chleoride Titration ppm
Fluoride SIE ppm
Temperature Manually recorded F
Wellhead pressure Digiquartz psia
Wellflow Strip chart +gpm
Temperature Strip chart °F
Iodide SIE ppm
pH SIE standard
Conductivity Conductance cell umho/cm
Alkalinity Titration ppm
pH Data Togger millivolts
Conductivity Data logger pumho/cm
Oxidation-reduction Data logger millivolts
Temperature Data logger °F




TABLE 4A. SEQUENCE OF MAJOR OPERATIONS--TEST 2A2

Date Time

File/Real

Sept 13 44,94/12:00

Sept 15 -7.27/01:40
-6.15/02:47
-4.77/04:10
~3.93/05:00

zerotime/08:56

0.10/09:02
3.90/12:50
4.03/12:58
4.37/13:18
8.48/17:25
14.80/23:44

Sept 16 25.07/10:00

Objectives:

Flow from RRGP-5 for experiments and keep
warm flow (100 gpm)

Decreased flow from RRGP-5 to 75 gpm
Decreased flow from RRGP-5 to 50 gpm
Decreased flow from RRGP-5 to 25 gpm
RRGP-5 shut in except for sample line (4 gpm)

Initiate injection down well RRGP-5, water
from RRGE-3 (150 gpm)

Ran conductivity and temperature log

Tracer Pump B on

Tracer pump B off

Completed injection downwell RRGP-5
Initiate backflow from RRGP-5 to lined pond
Conductivity and temperature log completed

Complete backflow--shut in RRGP-5 except for
sample line (4 gpm)

Ran XY caliper log on RRGP-5 4830' to
4600'--Logging speed up (not
indicated)--(Table 4B-Record 28 and 29)

1. Test downhole Temperature/Conductivity probe.

2. Determine tracer (I”) recovery from near well formation.

10



TABLE 4B.  DOWNHOLE LOGS VERSUS DEPTH--TEST 2A2
File RR2A2820913

Record Name #_ Time Data Depth Logged Units

0916 X CAL DHT-U 28 10:00 XY caliper 4830' to 4600’ inches-diameter
0916 Y CAL DHT-U 29 10:00 XY caliper 4830' to 4600' inches-diameter

The above Togs were recorded on stripcharts; the record name has the date and
logging direction incorporated into it, however, the logging speed was not
indicated. There was no flow during logging time.

0916 X CAL  DHT - U

date direction
U-up
D - down

11



TABLE 5.

TEST 2C
File Name:

RR2C820921

Date: 09-21-82

Start Time: Real--00:00; File Start Time: -10.0

Record Name

RR5-PH-DL
RR5-COND-DL
RR5-Redox-DL
RR5-TEMP-DL
RR5-NA-ICP
RR5-K-ICP
RR5-CA-ICP
RR5-MG-ICP
RR5-FE-ICP
RR5-SI02-ICP
RR5-SR-ICP
RR5-LI-ICP
RR5-B-ICP
RR5-TDS-ICP
RR5-S04-1ICP
RR5-CL-ICP
RR5-F-ICP
RR5-I-TR
RR5-TEMP-M
RR5-WP-D
RR5-WQ-SC
RR5-TEMP-SC
RR5-FLUOR-TR
RR5-MG-TR
RR5-PH-TS
RR5-COND-TS
RR5-ALK-TS

t

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Data Sampled

Recorder or Method

Units

pH
Conductivity
Oxidation-reduction
Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron

TDS

Sulfate
Chloride
Fluoride
Iodide
Temperature
Wellhead pressure
Well flow
Temperature
Fluorescein
Magnesium

pH
Conductivity
Alkalinity

Data logger
Data logger
Data logger
Data logger
ICP

ICP

ICP

IGP

ICP

ICP

ICP

ICP

ICP
Evaporation
Gravimetric
Titration
SIE

SIE
Manually recorded
Digiquartz
Stripchart
Stripchart
Fluorometer

AA

SIE

Conductance cell
Titration

and weighing

millivolts
pmho/cm
millivolts
°F
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
°F
psia
£ gpm
°F
ppm
ppm
standard
pmho/cm

ppm

12



TABLE 5A. SEQUENCE OF MAJOR OPERATIONS--TEST 2C

Date Time
File/Real
Sept 21 -10.0/00:00 RRGP-5 shut in

zerotime/10:00 Initiated injection down well RRGP-5 water
from RRGP-3 (150 gpm)

0.03/10:02 Tracer pump B on--pump quit due to plugged
suction Tline.

0.37/10:22 Restart on tracer pump B

2.20/125712 Ran downhole conductivity and temperature
logs:

4637"' to 4820--75'/min-down

------

2.23/12:14 4820' to 4750'--25"'/min-up (Table
5B--Records 36 and 37)

2.28/12:17 4750' to 4830'--50'/min-down (Table
5B--Records 38 and 39)

2.33/12:20 4830' to 4765'--25"/min-up (Table
5B--Records 32 and 33)

2.38/12:23 4770"' to 4820'--25'/min-down (Table
5B--Records 40 and 41)

2.43/12:26 4820' to 4770'--25"'/min-up (Table
5B--Records 42 and 43)

2.53/12:32 4740' to 4830'--25'/min-down (Table
5B--Records 28 and 29)

2.60/12:36 4830' to 4740'--25'/min-up (Table
5B--Records 30 and 31) conductivity and
temperature logs completed

4.75/14:45 Valved out in-line conductivity, pH and
oxidation-reduction probes due to malfunction

5.17/15:10 Valved probes back in

10.0/20:00 Problems with tracer pump--repaired and

functioning properly

Sept 22 30.0/16:00 Tracer tank B filter plugged--repaired

13



TABLE 5A. (Continued)
Date Time
File/Real
Sept 22 31.0/17:00 Ran downhole temperature log 4835' to
0'--30'/min-up (Table 5B--Record 44)
32.07/18:04 Tracer pump A on
32.65/18:39 Tracer pump B off--changed filters
32.83/18:50 Tracer pump B on
33.07/19:04 Tracer pump A off
Sept 23 40.5/02:30 Tracer pump B off--filter plugged
40.83/02:50 Tracer pump B on
41.92/03:55 Tracer pump B off--filter problems
47.98/03:59 Tracer pump B on
42.80/04:48 Tracer pump B off--filter problems
42.88/04:53 Tracer pump B on
44.0/06:00 Tracer pump A on
44.1/06:06 Tracer pump B off--changed filters
44,18/06:11 Tracer pump B on
46.5/08:30 Changed out filter on tank B
48.25/10:15 Tracer pumps A & B off
48.5/10:30 Complieted injection down well RRGP-5
48.58/10:35 Initiate backflow from RRGP-5 to lined pond
(150 gpm)
52.92/14:55 A11 backflow diverted to RRGI-7 pond (150 gpm)
Sept. 27 149.17/15:10 Increased backflow to RRGI-7 pond (155 gpm)
149.5/15:30 Ran downhole temperature log 4600' to
4838'--20"'/min-down (Table 5B--Record 45)
156.78/22:47 Decreased backflow from RRGP-5 to RRGI-7 pond to
25 gpm to keep system warm
Objectives:

Explore a larger volume of the reservoir
Determine the positign in the open bore where the fluid is leaving.

Determine tracer (Mg

) recovery from a larger volume of the reservoir.

14



TABLE 5B.  DOWNHOLE LOGS VERSUS DEPTH--TEST 2C
File RR2C820921

Record Name #_ Time Data Depth Logged Units
0921 CON DHT-25D 28 12232 Conductivity 4740' to 4830' %
0921 TEM DHT-25D - 29 12:32 Temperature 4740' to 4830' °F
0921 CON DHT-25U 30 12:36 Conductivity 4830' to 4740' %
0921 TEM DHT-25U 31 12:36 Temperature 4830' to 4740’ °F
0921 CON DHT-25U 32 12:20 Conductivity 4830' to 4765" %
0921 TEM DHT-25U 33 12:20 Temperature 4830' to 4765' °F
0921 CON DHT-75D 34 12:12 Conductivity 4637' to 4820' %
0921 TEM DHT-75D 35 12:12 Temperature 4637' to 4820' °F
0921 CON DHT-25U 36 12:14 Conductivity 4820' to 4750' %
0921 TEM DHT-25U 37 12:14 Temperature 4820' to 4750' °F
0921 CON DHT-50D 38 12:17 Conductivity 4750' to 4830' %
0921 TEM DHT-50D 39 12:17 + Temperature 4750' to 4830' °F
0921 CON DHT-25D 40 12:23 Conductivity 4770' to 4820' %
0921 TEM DHT-25D 41 12:23 Temperature 4770"' to 4820 b
0921 CON DHT-25U 42 12:26 Conductivity 4820' to 4770' %
0921 TEM DHT-25U 43 12:26 Temperature 4820' to 4770 °F
0922 TEM DHT-30U 44 17:00 Temperature 4835' to 0 °F
0927 TEM DHT-20D 45 15:30 Temperature 4600' to 4838' °F

The above logs were recorded on stripcharts. The record name
and logging speed and direction incorporated into it.

0921 CON DHT-25D
speed & direction

date ft/min D - down
U-up

has the date
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TABLE 6. TEST 4A

File Name: RR4A820928 Date: 09-28-82

Start Time: Real--00:00; File Start Time: -58.58
Record Name  # Data Sampled Recorder or Method Units
RR5-CL-UURT 1 Chloride SIE ppm
RR5-NA-ICP 2 Sodium ICP ppm
RR5-K-ICP 3 Potassium ICP ppm
RR5-CA-ICP 4 Calcium ICP ppm
RR5-MG-ICP 5 Magnesium ICP ppm
RR5-SI102-ICP 6 Silica ICP ppm
RR5-SR-ICP 7 Strontium ICP ppm
RR5-LI-ICP 8 Lithium ICP ppm
RR5-B-ICP 9 Boron ICP ppm
RR5-HC03-ICP 10 Bicarbonate Titration ppm
RR5-S04-ICP 11 Sulfate Gravimetric ppm
RR5-CL-ICP 12 Chloride Titration ppm
RR5-F-ICP 13  Fluoride SIE ppm
RR5-TDS-ICP 14 TDS evaporation and weighing ppm
RR5-PH-ICP 15 pH SIE standard
RR5-FE-ICP 16  Iron ICP ppm
RR5-TEMP-M 17  Temperature Manually recorded °F
RR5-WP-D 18 Wellhead pressure Digiquartz psia
RR5-WQ-SC 19  Well flow Stripcharts £gpm
RR5-TEMP-SC 20 Temperature Stripcharts °F
RR5-I-TR 21 Iodide SIE ppm
RR5-PH-TS 22 pH SIE ppm
RR5-COND-TS 23  Conductivity Conductance cell umho/cm
RR5-ALK-TS 24  Alkalinity Titration ppm
RR5-PH-DL 25 pH Data Tlogger millivolts
RR5-COND-DL 26  Conductivity Data logger umho/cm
RR5-REDOX-DL 27 Oxidation-reduction Data logger millivolts
RR5-TEMP DL 28  Temperature Data logger 9F
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TABLE 6A. SEQUENCE OF MAJOR OPERATIONS--TEST 4A

RR4A820928
Date Time
File/Real
Sept 28 -58.58/00:00 RRGP-5 backflow to RRGI-7 pond (25 gpm)
Sept 29 -28.65/05:55 Increased backflow from RRGP-5 to 30 gpm

-16.65/17:55 Diverted RRGP-5 backflow to RRGP-5 pond to
warm up system

Sept 30 -0.23/10:20 Initiate injection down well RRGP-5, water
from RRGE-3 (150 gpm)

-0.17/10:24 Injection stopped--problems with
instrumentation--blew rupture disc at RRGE-3

zerotime/10:34 Initiate injection down well RRGP-5
water from RRGE-3 (150 gpm)

0.07/10:38 Tracer pump on
1.32/11:53 Tracer pump off
2.38/12:57 Completed injection down well; shut in RRGP-5
Oct 01 29.93/16:30 Initiate backflow from RRGP-5 to 1ined pond
30.23/16:48 Problems with in-line conductivity
probe--getting it repaired
30.55/17:07 Conductivity probe now working
Oct 02 45.93/08:30 Completed backflow; shut in RRGP-5
; 51.46/14:02 Initiate backflow from RRGP-5 to lined pond

to keep system warm (undetermined amount)
Objective:

Determine whether a natural hydrological flow system was removing injected
solutions from the immediate vicinity of injection well.
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RR4B821003

Real--12:00; File

10-03-82
-97.0

Date:
Start Time:

TABLE 7. TEST 4B
File Name:
Start Time:

Record Name #
RR5-PH-DL 1
RR5-COND-DL 2
RR5-REDOX-DL 3
RR5-TEMP-DL 4
RR5-NA-ICP 5
RR56-K-ICP 6
RR5-CA-ICP 7
RR5-MG-ICP 8
RR5-FE-ICP 9
RR5-SI02-ICP 10
RR5-SR-ICP 11
RR5-LI-ICP 12
RR5-B-ICP 13
RR5-HCO3-ICP 14
RR5-S04-1CP 15
RR5-CL-ICP 16
RR5-F-ICP 17
RR5-TDS-ICP 18
RR5-PH-ICP 19
RR5-TEMP-M 20
RR5-WP-D 21
RR5-WQ-SC 22
RR5-TEMP-SC 23
RR5-I-TR 24
RR5-SCN-TR 25
RR5-FLUOR-TR 26
RR5-PH-TS 27
RR5-COND-TS 28
RR5-ALK-TS 29

Data Sampled

Recorder or Method

Units

pH
Conductivity

Oxidation-reduction

Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron
Bicarbonate
Sulfate
Chloride
Fluoride
TDS

pH
Temperature
Wellhead pressure
Well flow
Temperature
Iodide
Thiocyanate
Fluorocein
pH
Conductivity
Alkalinity

Data Togger
Data logger
Data logger
Data logger

ICP

ICP

Icp

ICP

ICP

ICP

ICP

ICP

ICP

Titration
Gravimetric

SIE

Titration
Evaporation and weighing
SIE

Manually recorded
Digiquartz
Stripchart
Stripchart

SIE

SIE

Fluorometer

SIE

Conductance cell
Titration

millivolts

pmho/cm

millivolts
°F
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

standard
°F
psia
+gpm

°F
ppm
ppm
ppm

standard

umho/cm
ppm

18



TABLE 7A. SEQUENCE OF MAJOR OPERATIONS--TEST 4B

Date Time
File/Real
Oct 03 -97.0/12:00 Backflow from RRGP-5 to RRGI-7 pond to keep
system warm--(undeterminable small amount)
Oct 04 -83.02/01:59 Increased backflow from RRGP-5 to 25 gpm

-76.25/08:45 Decreased backflow from RRGP-5 to 15 gpm

-70.05/15:00 Ran temperature log on RRGP-5 3000' to
4300'--10'/min-down (Table 7B--Record 30)

-68.05/16:57 Diverted backflow to lined pond at RRGP-5 and
increased to 100 gpm

-68.0/17:00 Ran temperature log on RRGP-5 4300' to
3000'--20"/min-up (Table 7B--Record 31)

-66.62/18:23 Shut in RRGP-5

-66.5/18:30 Initiate small backflow from RRGP-5 to lined
pond (undetermined amount)
Oct 05 -53.0/08:00 Backflow from RRGP-5 to RRGI-7 pond (25 gpm)
Oct 07 -0.05/12:57 Shut in RRGP-5

zerotime/13:00 Initiate injection down well RRGP-5, water
from RRGE-3 (150 gpm)

0.02/13:01 Tracer pump B on
1.52/14:31 Tracer pump B off
2.52/15:31 Completed injection down well RRGP-5
4.52/17:31 Initiate backflow from RRGP-5 to lined pond
(150 gpm)

5.00/18:00 Diverted backflow to RRGI-7 pond

Oct 08 19.62/08:37 Decreased backflow to RRGI-7 and to 16 gpm
21.90/10:54 Diverted backflow to RRGP-5 1ined pond and

increased to 30 gpm
Objective:

Determine whether a natural hydrological flow system was removing injected
solutions from the immediate vicinity of the injection well.
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TABLE 7B.  DOWNHOLE LOGS VERSUS DEPTH--TEST 4B
File RR4B821003

Record Name #_ Time Data

1004 TEM DHT-10D 30 15:00 Temperature
1004 TEM DHT-20U 31 17:00 Temperature

Depth Logged Units
3000' to 4300 °F
4300" to 3000' °F

The above logs were recorded on stripcharts, the record name has the date
and logging speed and direction incorporated into it. The well was flowing
15 gpm during the first log and 100 gpm on the second Tog.

1004 TEM DHT - 10D

date speed & direction
ft/min D - down
U-up
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TABLE 8. TEST 4C

File Name: RR4(C821008 Date:

Start Time: Real--12:00; File Start Time: -6.00
Record Name  # Data Sampled Recorder or Method Units
RR5-NA-ICP 1 Sodium ICP ppm
RR5-K-ICP 2 Potassium ICP ppm
RR5-CA-ICP 3 Calcium ICP ppm
RR5-MG-ICP 4  Magnesium 1CP ppm
RR5-FE-ICP 5 Iron ICP ppm
RR5-SI02-1CP 6 Silica ICP ppm
RR5-SR-ICP -7 Strontium ICP ppm
RR5-LI-ICP 8 Lithium ICP ppm
RR5-B-1ICP 9 Boron ICP ppm
RR5-HCO3-ICP 10 Bicarbonate Titration ppm
RR5-S04-ICP 11  Sulfate Gravimetric ppm
RR5-CL-ICP 12 Chloride Titration ppm
RR5-F-ICP 13 Fluoride SIE ppm
RR5-TDS-ICP 14  TDS Evaporation and weighing ppm
RR5-PH-ICP 15 pH SIE standard
RR5-TEMP-M 16  Temperature Manually recorded °F
RR5-WP-D 17  Wellhead pressure Digiquartz psia
RR5-WQ-SC 18 Well flow Stripchart +gpm
RR5-TEMP-SC 19  Temperature Stripchart °F
RR5-I-TR 20 Iodide SIE ppm
RR5-PH-TS 21 pH SIE standard
RR5-COND-TS 22  Conductivity Conductance cel] umho/cm
RR5-ALK-TS 23 Alkalinity Titration ppm
RR5-PH-DL 24  pH Data logger millivolts
RR5-COND-DL 25 Conductivity Data logger umho/cm
RR5-REDOX-DL 26  Oxidation-reduction Data logger millivolts
RR5-TEMP-DL 27  Temperature Data logger “F

21



TABLE 8A.

SEQUENCE OF MAJOR OPERATIONS--TEST 4C

Date Time
File/Real
Oct 08 -6.0/12:00
-1.5/16:30
zerotime/18:00
0.02/18:01
1.5/19:30
2.33/20:20
Oct 09 14.33/08:20
23.0/17:00
Oct 10 42.0/12:00
Objective:

RRGP-5 flowing (30 gpm) warm-up
Shut in RRGP-5

Initiate injection down well RRGP-5
water from RRGE-3 (150 gpm)

Tracer pump on
Tracer pump off
Completed injection downwell; shut in RRGP-5

Initiate backflow from RRGP-5 to 1ined pond
(150 gpm)

Completed backflow--decreased to 16 gpm
diverted to RRGI-7 pond

RRGP-5 flow to RRGI-7 pond (16 gpm)

Determine whether a natural hydrological flow system was removing injected
solutions from the immediate vicinity of the injection well.
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TABLE 9. TEST 4D
File Name: RR4D821013 Date: 10-13-82
Start Time: Real--00:00; File Start Time: -9.05

Data Sampled Recorder or Method Units

Record Name #

RR5-PH-DL
RR5-COND-DL
RR5-REDOX-DL
RR5-TEMP-DL
RR5-NA-ICP
RR5-K-ICP
RR5-CA-ICP
RR5-MG-1CP
RR5-FE-ICP
RR5-SI02-ICP
RR5-SR-ICP
RR5-LI-ICP
RR5-B-ICP
RR5-HCO3-ICP
RR5-S04-1ICP
RR5-CL-ICP
RR5-F-ICP
RR5-TDS-ICP
RR5-PH-ICP
RR5-TEMP-M
RR5-TEMP-SC
RR5-BR-TR
RR5-FLUOR-TR
RR5-PH-TS
RR5-COND-TS
RR5-ALK-TS
RR5-WP-D
RR5-WQ-SC

— oy e ) med
BN O WON B wWr —

pH
Conductivity

Oxidation-reduction

Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron
Bicarbonate
Sulfate
Chloride
Fluoride
TDS

pH
Temperature
Temperature
Bromide
Fluorescein
pH
Conductivity
Alkalinity
Wellhead pressure
Well flow

Data logger
Data Togger
Data logger
Data Togger
ICP

ICP

ICP

ICP

1CP

ICP

ICP

ICP

ICP
Titration
Gravimetric
Titration
SIE

Evaporation and weighing

SIE

Manually recorded
Stripchart

SIE

Fluorometer

SIE

Conductance cell
Titration
Digiquartz
Stripcharts

millivolts
umho/cm
millivolts
°F
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
standard
°F
°F
ppm
ppm
standard
umho/cm
ppm
psia
+gpm
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TABLE 9A. SEQUENCE OF MAJOR OPERATIONS--TEST 4D

Date Time
File/Real
Oct 13 -9.05/00:00 RRGP-5 flow to RRGI-7 pond (16 gpm)
-6.62/02:26 RRGP-5 shut in

zerotime/09:03 Initiate injection down well RRGP-5, water
from RRGE-3 (155 gpm)

0.02/09:04 Tracer pump on

1.52/10:34 Tracer pump off

2.40/11:27 Completed injection

2.45/11:30 RRGP-5 shut in

8.47/17:31 Ran downhole conductivity and temperature

logs 4600' to 4840'--10'/min down (Table
9B--Records 29 and 30)

Oct 14 15.45/00:30 4600' to 4842'--15'/min-down
(Table 9B--Records 31 and 32)

21.82/06:52 4600' to 4842'--15'/min-down
(Table 9B--Records 33 and 34)

Oct 15 39.20/00:15 4600' to 4842'--15'/min-down
(Table 9B--Records 35 and 36)

49.72/10:46 4600' to 4842'--15"'/min-down
(Table 9B--Records 37 and 38) conductivity
and temperature logs completed

51.95/13:00 Initiate backflow from RRGP-5 to 1ined pond
(150 gpm)
53.47/14:31 Split backflow; 40 gpm going to RRGI-7 pond
and 110 gpm going to lined pond at RRGP-5
55.12/16:10 RRGP-5 backflow diverted to RRGI-7 pond
(150 gpm)
Oct 16 72.53/09:35 Collected last chemistry samples and

terminated test. Backflow continues to clean
out well (150 gpm).

Objective:

Determine whether a natural hydrological flow system was removing injected
solution from the immediate vicinity of the injection well.
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TABLE 9B.  DOWNHOLE LOGS VERSUS DEPTH--TEST 4D
File RR4D821013

Record Name #_ Time Data Depth Logged Units

1013 CON DHT-10D 29 17:31 Conductivity 4600' to 4840' umho/cm
1013 TEM DHT-10D 30 17:3] Temperature 4600' to 4840’ °F
1014 CON DHT-15D 31 00:30 Conductivity 4600' to 4842' umho/cm
1014 TEM DHT-15D 32 00:30 Temperature 4600' to 4842' SF
1014 CON DHT-]SD 33 06:52 Conductivity 4600' to 4842' umho/cm
1014 TEM DHT-15D 34 06:52 Temperature 4600' to 4842' °F
1015 CON DHT-15D 35 00:15 Conductivity 4600' to 4842' umho/cm
1015 TEM DHT-15D 36 00:15 Temperature 4600' to 4842' °F
1015 CON DHT-15D 37 10:46 Conductivity 4600' to 4840' umho/cm
1015 TEM DHT-15D 38 10:46 Temperature 4600' to 4840 oF
The above Togs were recorded on stripcharts, the record name has the date,
logging speed and direction incorporated into it. The well was shut in during
logging.

1013 CON DHT - 10D

date speed & direction
ft/min D - down
U - up
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TABLE 10. TEST 2D

File Name: RR2D821018 Date: 10-18-82

Start Time: Real--00:00; File Start Time: -13.5
Record Name # Data Sampled Recorder or Method Units
RR5-PH-DL 1 pH Data Togger millivolts
RR5-COND-DL 2 Conductivity Data Togger umho/cm
RR5-REDOX-DL 3 Oxidation-reduction Data logger millivolts
RR5-TEMP-DL 4 Temperature Data logger °F
RR5-NA-ICP 5 Sodium ICP ppm
RR5-K-ICP 6 Potassium ICP ppm
RR5-CA-ICP 7 Calcium ICP ppm
RR5-MG-ICP 8 Magnesium ICP ppm
RR5-FE-ICP 9 Iron icp ppm
RR5-SI02-ICP 10 Silica ICP ppm
RR5-SR-ICP 11 Strontium ICP ppm
RR5-LI-ICP 12 Lithium ICP ppm
RR5-B-ICP 13 Boron ICP ppm
RR5-TDS-ICP 14 TDS Evaporation and weighing ppm
RR5-S04-1ICP 15 Sulfate Gravimetric ppm
RR5-CL-ICP 16 Chloride Titration ppm
RR5-F-ICP 17 Fluoride SIE ppm
RR5-TEMP-M 18 Temperature Manually recorded °F
RR5-I-TR 19 Iodide SIE ppm
RR5-FLUOR-TR 20 Fluorescein Fluorometer ppm
RR5-B-TR 21 Boron Colorimetrically ppm
RR5-MG-TR 22 Magnesium AA ppm
RR5-CA-TS 23 Calcium AA ppm
RR5-CL-TS 24 Chloride SIE ppm
RR5-WP-D 25 Wellhead pressure Digiquartz psia
RR5-WQ-SC 26 Well flow Stripcharts +gpm
RR5-TEMP-SC 27 Temperature Stripcharts °F
RR5-PH-TS 28 pH SIE standard
RR5-COND-TS 29 Conductivity Conductance cell umho/cm
RR5-ALK-TS 30 Alkalinity Titration ppm
RR5-TEMP - 39 Temperature Stripchart °F

DH4600'

26



TABLE T0A.

SEQUENCE OF MAJOR OPERATIONS--TEST 2D

Date Time
File/Real
Oct 18 -13.5/00:00 RRGP-5 backflow to RRGI-7 pond (150 gpm)
-9.5/04:00 Shut in RRGP-5 backflow to RRGI-7--started
small warmup flow through piping system to
lined pond at RRGP-5
-2.75/10:45 RRGP-5 shut in
zerotime/13:30 Initiate injection down well RRGP-5, water
from RRGE-3 (155 gpm)
0.02/13:31 Tracer pump on--pump of f
0.08/13:35 Tracer pump on
0.27/13:46 Tracer pump off
3.60/16:06 Problems with automatic valve 5AV6-5 valve
keeps searching causing the injection flow
to vary--placed 5AV6-5 valve in manual
mode--still having problems with 5AV6-5
valve--flow is varying 10 to 15 gpm
Oct 19 24.08/13:35 Tracer pump on
24.28/13:47 Tracer pump off
Oct 20 48.08/13:35 Tracer pump on
48.25/13:45 Tracer pump off
53.0/18:30 Ran spinner logs on RRGP-5:
4600' to 4820'--20 ft/min-down (Table
10B--Record 31)
53.18/18:41 4820' to 4600'--20 ft/min-up (Table
10B--Record 32)
spinner logs completed
Oct 22 92.5/10:00 Tracer pump on
98.27/15:46 Tracer pump off
98.33/15:50 Completed injection down well RRGP-5
98.42/15:55 Backflow started from RRGP-5 to 1ined pond
(145 gpm)
Oct 25 196.0/17:30 Ran temperature logs on RRGP-5:

196.27/17:46

4600' to 4840'--15 ft/min-down (Table
10B--Record 35)
4840' to 4600'--15 ft/min-up (Table
10B--Record 36)
temperature logs completed
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TABLE 10A. (continued)

Date Time
File/Real
Oct 29 260.5/10:30

260.58/10:41

266.5/16:00

Nov 01 334.5/12:00

Objectives:

Ran spinner logs on RRGP-5:

4600' to 4820'--20 ft/min-down
(Table 10B--Record 33)

4820' to 4600'--20 ft/min-up (Table
10B--Record 34)

Ran XY caliper log on RRGP-5:
4700' to 0'--Logging speed (not indicated) up
(Table 10B--Records 37 and 38)

Shut in backflow from RRGP-5

Explore a larger volume of the reservoir.

Determine the response of the reservoir to multiple injection of tracer

slugs.

Cleanup reservoir in preparation for Test 5.
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TABLE 10B.  DOWNHOLE LOGS VERSUS DEPTH--TEST 2D
File RR2D821018

Record Name #_  Time Data Depth Logged Units
1020 SPF DHT-20D 31 18:30 Spinner 4600' to 4820' %
1020 SPF DHT-20U 32  18:41 Spfnner 4820"' to 4600 %
1029 SPF DHT-20D 33 10:30 Spinner 4600' to 4820' %
1029 SPF DHT-10U 34 10:41  Spinner 4820"' to 4600 %
1025 TEM DHT-15D 35 17:30 Temperature 4600' to 4840 °F
1025 TEM DHT-150 36 17:46 Temperature 4840' to 4600' oF
1029 XCAL DHT-U 37 16:00 Caliper 4700' to 0' inches-diameter
1029 YCAL DHT-U 38 16:00 Caliper 4700' to O' inches-diameter

The above logs were recorded by stripchart, the record name has the date and
1ogging speed and direction incorporated into it.

1020 SPF DHT - 20D
date speed and direction

ft/min D - down
U - up
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RR5821106
Real--00:00; Fil

e

Date:
Start Time: -10.08

11-06-82

TABLE 11. TEST 5
File Name:
Start Time:

Record Name  #
RR1-PH-DL 1
RR1-REDOX-DL 2
RR1-COND-DL 3
RR1-TEMP-DL 4
RR1-NA-ICP 5
RR1-K-ICP 6
RR1-CA-ICP 7
RR1-MG-ICP 8
RR1-FE-ICP 9
RR1-S102-ICP 10
RR1-SR-ICP 11
RR1-LI-ICP 12
RR1-B-ICP 13
RRT1-HCO3-ICP 14
RR1-S04-1ICP 15
RR1-CL-ICP 16
RR1-F-ICP 17
RR1-TDS-ICP 18
RR1-PH-ICP 19
RRT1-TEMP-M 20
RR1-I-TR 21
RR1-MG-TS 22
RR1-CA-TS 23
RR1-PH-TS 24
RR1-COND-TS 25
RR1-ALK-TS 26
RR5-PH-DL 27
RR5-COND-DL 28
RR5-REDOX-DL 29
RR5-TEMP-DL 30
RR5-NA-ICP 31
RR5-K-ICP 32
RR5-CA-ICP 33
RR5-MG=-ICP 34
RR5-FE-ICP 35
RR5-SI102-ICP 36
RR5-SR-ICP 37
RR5-LI-ICP 38
RR5-B-ICP 39
RR5-HCO3-ICP 40

Data Sampled

Recorder or Method

Units

pH
Oxidation-reduction
Conductivity
Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron
Bicarbonate
Sulfate
Chloride
Fluoride

TDS

pH
Temperature
Iodide
Magnesium
Calcium

pH
Conductivity
Alkalinity
pH
Conductivity
Oxidation-reduction
Temperature
Sodium
Potassium
Calcium
Magnesium
Iron

Silica
Strontium
Lithium
Boron
Bicarbonate

30

Data Tlogger
Data logger
Data logger
Data logger
ICP

ICP

ICP

ICP

ICP

ICP

ICP

ICP

ICP
Titration
Gravimetric
Titration
SIE

Evaporation and weighing

SIE
Manually recorded
SIE

AA

AA

SIE
Conductance cell
Titration
Data logger
Data logger
Data logger
Data logger
ICP

ICP

ICP

ICP

ICP

ICP

ICP

ICP

ICP
Titration

millivolts
millivolts
umho/cm

°F

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
standard
°F
ppm
ppm
ppm
standard
umho/cm
ppm
millivolts
pymho/cm
millivolts
°F
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm



TABLE 11.

(continued)

Record Name

RR5-S04-1ICP
RR5-CL-ICP
RR5-F-ICP
RR5-TDS-ICP
RR5-PH-ICP
RR5-TEMP-M
RR5-WP-D
RR5-WQ-SC
RR5-I-TR
RR5-FLUOR-TR
RR5-BR-TR
RR5-I-TR
RR5-FLUOR-TR
RR5-RHODA-TR
RR5-CL-ICP
RR1-WQ-SC
RR1-TEMP-SC

Data Sampled Recorder or Method Units
Sulfate Gravimetric ppm
Chloride Titration ppm
Fluoride SIE ppm
TDS Evaporation and weighing ppm
pH SIE standard
Temperature Manually recorded oF
Wellhead pressure Digiquartz psia
Well flow Stripchart +gpm
Iodide SIE ppm
Fluorescein Fluorometer ppm
Bromide SIE ppm
Iodide SIE ppm
Fluorescein Fluorometer ppm
Rhodamine-B Spectrophotometer ppm
Chloride SIE ppm
Well flow Stripchart +gpm
Temperature Stripchart °F
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TABLE 11A. SEQUENCE OF MAJOR OPERATIONS--TEST 5
File Name: RR5821106
Date Time RRGP-5 and RRGE-1
File/Real
Nov 06 -10.08/00:00 RRGP-5 shut in
-0.32/09:46 RRGE-1 backflowing to RRGE-1 pond (300 gpm)
zerotime/10:05 Initiate injection down well RRGP-5,
water from RRGE-3 (155 gpm)
0.10/10:11 Tracer pump on
0.20/10:17 Tracer pump off
Nov 07 13.92/00:00 Noticed pH on data logger at RRGE-1 not
working properly
20.92/07:00 RRGP-5 conductivity recording high offscale
could be instrumentation problems
Nov 08 52.75/14:50 RRGE-1 shut in due to well logging
problems--packer flapper valve partially
closed
Nov 09 71.75/09:50 Injecting down well RRGP-1 in attempt to
pressurize well enough to force packer
flapper valve open (250 gpm)
72.58/10:40 Shut in to RRGE-1
73.33/11:25 Initiate backflow from RRGE-1 to RRGE-1 pond
(300 gpm)
Nov 16 244.70/14:47 Injection at RRGP-5 stopped due to power dip
244.75/14:50 Injection back on down well RRGP-5 (155 gpm)
Nov 22 376.13/02:13 Completed injection down well RRGP-5
376.47/02:41 RRGE-1 decreased backflow from 300 gpm to
30 gpm
Nov 26 479.92/10:00 Initiate RRGP-5 backflow to 1ined pond

484.75/14:50

485.55/15:38
486.17/16:15

(145 gpm)

Diverted backflow from RRGP-5 to RRGI-7 pond
(145 gpm)

Initiate backflow from RRGE-1 to RRGE-1 pond
RRGE-1 backflow stabilized at 200 gpm
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TABLE 11A. (continued)

Date Time RRGP-5 and RRGE-1
File/Real
Nov 30 581.43/15:31 RRGE-1 shut in
Dec 01 599.62/09:42 RRGP-5 shut in--prep for Pulse test

600.00/10:05 Backflow from RRGP-5 (75 gpm)

600.02/10:06 RRGP-5 shut in

600.07/10:09 Backflow from RRGP-5 (75 gpm) -- Pulse Test 1

600.38/10:28 RRGP-5 shut in

600.57/10:39 Backflow from RRGP-5 (125 gpm) -- Pulse
Test 2

600.83/10:55 RRGP-5 shut in

600.98/11:04 Backflow from RRGP-5 (222 gpm) decreased to
162 gpm ‘

601.00/11:05 Increased to 175 gpm

601.02/11:06 RRGP-5 shut in

601.07/11:09 %%%rf1ow from RRGP-5 (250 gpm) decreased to

601.09/11:10 RRGP-5 shut in

601.15/11:14 Backflow from RRGP-5 (170 gpm) -- Pulse
Test 3

601.53/11:37 RRGP-5 shut in

601.70/11:47 Backflow from RRGP-5 (225 gpm) -- Pulse
Test 4

601.98/12:04 RRGP-5 shut in

603.95/14:02 Backflow from RRGP-5 (276 gpm) -- Pulse
Test 5

604.50/14:35 RRGP-5 shut in

604.73/14:49 Backflow from RRGP-5 (325 gpm) -- Pulse
Test 6

604.77/14:51 RRGP-5 shut in
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TABLE 11A. (continued)

Date Time RRGP-5 and RRGE-1
File/Real
Dec 01 604.88/14:58 Backflow from RRGP-5 (300 gpm) -- Pulse
Test 7
604.93/15:01 RRGP-5 shut in--end of Pulse tests
Objectives:

Determine whether breakthrough from RRGP-5 to RRGE-1 can be accomplished in
18 to 21 days.

Determine whether the extent of fluid flow can be traced using spontaneous
potential or resistivity surveys.

Determine reservoir pressure recovery as a function of flow rate
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APPENDIX A
LISTING OF DATA EXCLUDED FROM DATA BASE
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APPENDIX A -- LISTING OF DATA NOT INCLUDED IN DATA BASE

A-1

References
Test Data Reason File Name Record
2A1 Flow Duplication RR2A1820909 RR5-WQ-SC
2A1 Pressure Duplication RR2A1820909 RR5-WP-D
2A1 Conductivity Duplication RR2A1820909 RR5-COND-DL
2A1 pH Duplication RR2A1820909 RR5-PH-DL
2A1 Oxidation-reduction Duplication RR2A1820909 RR5-Redox-DL
2A1 Temperature Instrument failed RR2A1820909 RR5-TEMP-M
2A2 Flow Duplication RR2A2820913 RR5-WQ-SC
2A2 Pressure Duplication RR2A2820913 RR5-WP-D
2A2 Conductivity Duplication RR2A2820913 RR5-COND-DL
2A2 pH DupTication RR2A2820913 RR5-PH-DL
2A2 Oxidation-reduction Duplication RR2A2820913 RR5-Redox-DL
2A2 Conductivity Spurious N/A N/A
2A2 Temperature Spurious N/A N/A
20 Flow Duplication RR2C820921 RR5-WQ-SC
2G Pressure Duplication RR2C820921 RR5-WP-D
2C Conductivity Duplication RR2(C820921 RR5-COND-DL
2C pH Duplication RR2C820921 RR5-PH-DL
2C Oxidation-reduction Duplication RR2C820921 RR5-Redox-DL
2C Conductivity Spurious N/A N/A
2C Temperature Spurious N/A N/A
2D Flow Duplication RR2D821018 RR5-WQ-SC
2D Pressure DupTication RR2D821018 RR5-WP-D
2D Conductivity DupTication RR2D821018 RR5-COND-DL
2D pH Duplication RR2D821018 RR5-PH-DL
2D Oxidation-reduction Duplication RR2D821018 RR5-Redox-DL
2D Conductivity Spurious N/A N/A
2D Temperature Spurious N/A N/A
4A Flow DupTication RR4A820928 RR5-WQ-SC
4A Pressure Duplication RR4A820928 RR5-WP-D
4A Conductivity Duplication RR4A820928 RR5-COND-DL
4A pH Duplication RR4A820928 RR5-PH-DL
4A Oxidation-reduction Duplication RR4A820928 RR5-Redox-DL
4A Conductivity Spurious N/A N/A
4A Temperature Spurious N/A N/A
4B Flow Duplication RR4B821003 RR5-WQ-SC
4B Pressure DupTication RR4B821003 RR5-WP-D
4B Conductivity Duplication RR4B821003 RR5-COND-DL
4B pH Duplication RR4B821003 RR5-PH-DL
4B Oxidation-reduction Duplication RR4B821003 RR5-Redox-DL
4B Conductivity Spurious N/A N/A
4B Temperature Spurious N/A N/A



APPENDIX A -- (continued)

References
Test Data Reason File Name Record
4C Flow Duplication RR4C821008 RR5-WQ-SC
4C Pressure Duplication RR4C821008 RR5-WP-D
4C Conductivity Duplication RR4C821008 RR5-COND-DL
4c pH Duplication RR4C821008 RR5-PH-DL
4C Oxidation-reduction Duplication RR4C821008 RR5-Redox-DL
4C Conductivity Spurious N/A N/A
4C Temperature Spurious N/A N/A
4D Flow Duplication RR4D821013 RR5-WQ-SC
4D Pressure Duplication RR4D821013 RR5-WP-D
4D Conductivity Duplication RR4D821013 RR5-COND-DL
4D pH Duplication RR4D821013 RR5-PH-DL
4D Redox Duplication RR4D821013 RR5-Redox-DL
4D Conductivity Spurious N/A N/A
5 Flow Duplication RR5821106 RR5-WQ-SC
5 Pressure Duplication RR5821106 RR5-WP-D
5 Temperature Duplication RR5821106 RR5-TEMP-M
5 Conductivity Duplication RR5821106 RR5-COND-DL
5 pH Duplication RR5821106 RR5-PH-DL
5 Oxjdation-reduction Duplication RR5821106 RR5-Redox-DL
5 RR1-flow Duplication RR5821106 RR1-WQ-SC
5 RR1-pressure Duplication RR5821106 RR1-WP-D
5 RR1-temperature Duplication RR5821106 RRT1-TEMP-SC




APPENDIX B
RAFT RIVER TEST DATA

B-1












