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ENSAYO DE BOMBEO

SONDEO DE ALFARO (1989)

(ABASTECIMIENTO)



PARTE DE BOMBEO. Hoja n•--1 ----
InstitutoTecnológico
GeoMinero de España
ARCA DE LAiORATORIOS T TECNICA8 SASICAO

TOPONIMIA:

Estajao

Descensos - ler Escalón
TIPO DE ENSAYO----------------------------____--

Tabla de medidos

Distancia al pozo de bombeo-------------------------mts

Tócnico responsable-- F_-García Mariana ----------------

N. E_-- 3,26 --__lnts

COTA__________ .mts (___)

Q__70 1/s-_-_-_.-

FECHA 2-11-89—

Fecha Mora
Ti..**
(T_ n)

P ro[ dN
agua
(m».)

Oeseenso
d

(mte.)

a
(l/sl

t + t'

r
(mies)

Observaciones

2-11-89 15,30 0 3,26
5 3,58 0,32 40 Nivel estabilizado

10 3,66 0,40 50 a: 3,69
15 3,66 0,40 d = 0,43
20 3,67 , 0 T = 100 x _ = 16.27
25 3,66 m

16 30 3,67 " SIMPL - THIEM
45 3,68 0,42

16,30 60 3,68
17 - 90 3,69 0,43 "

17,30 120 3,70 0,44 "
18 150 3,69 '
18,30 180 3,69



PARTE DE BOMBEO Hoja rLO_ 2 _-_

- InstitutoTecnológico
GeoMinero de España

'
45

ARIA Of IAAORATORIOS Y TCCNICA$ MICA!

TOPONIMIA:
Estajao

TIPO DE ENSAYO _ Descensos- 2_ Escalón

Tabla de medidas en ---------------------------------

Distancia al pozo de bombeo------------------------- mts

Tícnico responsable __ F. García Mariana_
----------------

N.E--_-3_26---_�ts

COTA__________ lnts (___)

0-110-1/S

2 11-89FECHA ------------

rec ibo Mora
Tiemoo

( mn)

Prot dN
OOYO

( mts.)

Deceensa
d

(nlts .)

0

( I 1s )

t + t
I'

(min)
ObservaeioRN

2-11-89 18,30 0 3,69 70

5 3,96 + 0,27 110 Nivel estabilizado
10 3,96 II a: 3,97 mts.
13 3,95

"I d = 0,71 m.
20 3,96 T = 100 x 110 = 15.49

25 3,97 m 10,71 ,iG!

19 30 3,97 SIMPL - THIEM
45 3,97

19,30 60 3,96 En función del incre-'
0 90 3,97 mento de caudal:

0,30 120 3,97 110 - 70 = 40

1 150 3,96 d40 = 0,27 m.

1,30 180 3,97 "
2 210 3,97 T = 100 x 40 = 14.81
2.30 240 3,96 0,27 m¿/di

3,30 5 3,96 "
3-11-89 0,30 6 3,95 "

1.30 3,96 "

2,30 8 3,96 II

3,30 9 3,96 "

4,30 10 3,97 "

5,30 11 3,97 "

6,30 12 3,97 "

7,30 13 3,97 "

8,30 14 3,97 + 0,28 110
9,30 15 31,78- - 0,19 95 . Se para

Antes se toma muestra

i_.



PARTE DE BOMBEO Hoja rL'-- 3----

- InstitutoTecnológico
G=de España
ARCA DE LASORAtOR10 $ YTECNICAD OA$1CAS

TOPONIMIA:

ESi:d j d0

TIPO DE ENSAYO ------- Recuperación

Tabla de medidas en ---------------------------------

-Distancio al pozo de bombeo--- -------------mts

LTícnico responsab le- F. García Mariana

N. E----3126 _lnts

COTA-

A3-11-89

Fe cho Hora
Tiempo

( min)

Prot del
agua

( mis.)

Oestenso
d

(mt$.)

0
( Iis)

t + t'
t'

(mi m)
Observaciones

3-11-89 9,30 0 3,78 0,52 110
1 3,33 0,07 1.081 -
2 3,30 0,04 541
3 3,27 0,01 361
4 3,24 Se recupera más del 3,
5 3,23 Desarrollo del pozo
6 3,24
7' 3,26
8 3,22

9 3,23

10 3,23
15 3,22

20 3,22

25 3,22
0 30 3,22

40 3,22
50 3,21

0,30 60 3,21
1 90 3,21



Alfaro ( la Rioja)
Analisis del primer escalon de bombeo

5 .e40 1

3
1 0°

r Al

10'

o

Tiempo (min)

x
l .t

u
1 o°

0 0

to'

-------------------- ------------------------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active data points used
using closure tolerance setting = 1.00E-03
root mean spuered error (m) = 1.61E-02
transmissivity ( m**2/day ) = 20689.05
storativity ( dimensionless ) = 3.72E-04

----------------------------------------------------------------

P ess Enter to Continue.

INTERPRETACION SIN POZO IMAGEN



Alfaro (la Rioja)
Analisis del p rimer escalon de bombeo

5

o

.Ca

-e

.1
0

.0
.t

0
l+►

o
......J-¿

x

3
1 o°

Descensos con aportes externos

1

m

1
los lo°

Tiempo (min)

i 1
l o,

-------------------------- ------------------------ --------------
ISOAOX (C) v2.40 --- FILE is temporary

test f# comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active data points used
distance to C-H-B image well (m) = 50.00
usin4 closure tolerance setting = 1.00E-03
root mean squared error (m) = 1.18E-02
transmissivity ( m**2/day) = 11367.50
storativity (dimensionless) = 3.13E-01

------------- -------------- ------------------ -----------------

Pr ess Enter to Continue.

INTERPRETACION CON POZO IMAGEN A 50 MTS.



Alfaro (la Rioja)
Analisis del primer escalon de bombeo

5

3
l o°

40
Descensos con aportes externos

O
e

.6

L♦

L'1
xX

O

1
lo'

Tiempo (min)
lo= l o'

------------ -------------------------- --------------------------
ISOAQX (C) v2.40 --- FILE is temporary

test Pc comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active dat a points used
distance to C-H-B image well (m) = 100.00
using closure tolerance setting = 1.00E-03
root mean squared error (m) = 1.25E-02
transmissivity ( m**2/day) = 1 2856.46
storativity (dimensionless) = 1.11E-01

--------------------------------------------------------------

P ess Enter to Continue.

INTERPRETACION CON POZO IMAGEN A 100.MTS.



Alfaro (la Rioja)
Analisis del primer escolon de bombeo

Descensos con aportes externos

3
1o

1-1

a

x

i d
Tiempo (min)

.-r

o
t ...... 0

lo`
1

10'

------------------------------------------------------ ----------
ISOAOX (C) v2.40 --- FILE is temporary

test fF comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active data points used
distance to C-H-B image we11 (m) = 200.00
casing closure tolerance setting = 1.00E-03
root mean scuared error (m) = 1.31E-02
transmissivity ( m**2/day) = 14336.35
storativity (dimensionless) = 3.83E-02

----------------------------------------------------------------

Press Enter to Continue.

ti

ó

INTERPRETACION CON POZO IMAGEN A 200 MTS.



5 W~ <q

10°
3
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10'

.-r
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lA
o
0 0

1o' 10'

----------------------------------------------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active data Points used
distance to C-H-B image well (m) = 500.00
using closure tolerance setting = 1.00E-03
root mean squared error (m) = 1.38E-02
transmissivity ( m**2/day ) = 16276.68
storativity (dimensionless) = 9.23E-03

----------------------------------------------------------------

P ess Enter to Continue.

Alfaro (la Rioja)
Analisis del primer escolon de bombeo

Descensos con aportes externos

INTERPRETACION CON POZO IMAGEN A 500 MTS.
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ISOAQX (C) v2.40 --- FILE is temporary
test number 1

Semi-Log Recovery Analysis
1

e

103
t+t'/t'
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ENSAYO DE BOMBEO

PUNTO 2210.6.0027



36

Punto nº 2210.6.0027

Localidad: Najera

Datos de aforo: Descenso

FECHA HORA TIEMPOS EN MINUTOS
DESDE EL ORIEGEN

26-10-89 11.45 0
1
3
5
7

10
15
20
25
30
40
50
60
70
80
90

100
120
140
160
180
200
220
240
260
300
400
450

CAUDAL NIVEL
l/seg . DINAMICO

33.3 2.99
3.24
3.43
3.53
3.58
3.64
3.69
3.72
3.74
3.76
3.79
3.81
3.83
3.85
3.86
3.87
3.89
3.90
3.92
3.94
3.95
3.96
3.97
3.99
4.00
4.01
4.04
4.05



Punto 2210 . 6.0027. RECUPERACION

HORA TIEMPO DESDE EL
ORIGEN. t'

19,15

NIVEL
DINÁMICO

4.06
3.73
3.53
3.45
3.40
3.35
3.30
3.27
3.25
3.23
3.20
3.17
3.15
3.13
3.12
3.11



ISOAQX (C) v2.40 --- FILE is temoorary
test ft comb: 2

unbiased THEISSIAN MODEL:
full analysis : all active data Points used
complex: 2 retes: w1c i m /( lpm)**2 ¿ = 2.68E-OE
using closure tolerance setting = 1.00E-03
root mean squared error ( m) = 3.44E-02
transmissivity ( m**2/day ) = 2296.47
storativity ( dimensionless ) = 1.59E-01

'r ss Enter to Continue.
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------------------------------------------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test P comb: 3
SEMI-LOG RECOVERY ANALYSIS:
root mean squared error (m) = 1.70E-02
pump on time "To" (min.) = 0.000
pump off time "Te" (min.) = 450.000
transmissivity ( m*X2/day) = 1678.19

----------------------------------------------------------------

°r-ss Enter to Continue.
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ENSAYO DE BOMBEO

PUNTO 2511.5.0012
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Punto nQ 2511.5.0012
Localidad: Rincon de Soto
Datos de Aforo: Descenso

FECHA HORA TIEMPOS EN MINUTOS
DESDE EL ORIGEN

CAUDAL
1/seg.

NIVEL
DINAMICO

23-11-89 11,13 0 27 4,91
1 p 7,10
5 n 6,94
7 n .6,94

10 n 6,94
15 n 6,94
20 n 6,96
25 n 6,96
30 n 6,96
40 n 6,97
50 ,, 6,98
60 6,98
70 n 6,98
80 n 6,99
90 0 6,99

100 n 6,99
120 n 7,02
140 n 7,00
160 n 7,02
180 n 7,02
200 n 7,01
220 n 7,01
239 0 7,01



42

Punto nQ 2511.5 . 0012 . RECUPERACION

HORA

3.12

TIEMPO DESDE EL
ORIGEN. t'

NIVEL
DINAMICO

7.01
4.95
4.98
4.97
4.96
4.96
4.96
4.95
4.95
4.95
4.94
4.93
4.93
4.92
4.92
4.92



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3

2

1

0

ISOAQX (C) Y

100

2.40

10'

Rincon de Soto
Recueja

Pozo 2511.5.0012

102 103
Tiempo (min)



ENSAYO DE BOMBEO

PUNTO 2210 .6.0028



SONDEO 221060028
LOCALIDAD Arenzana de Abajo

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (m)

CAUDAL
(1/s)

0 4.460 0 .000 1.7
1 4.470 0.010 1.7
3 4.470 0.010 1.7
5 4.470 0.010 1.7
7 4.470 0.010 1.7

10 4.480 0 .020 1.7
15 4.480 0.020 1.7
20 4.490 0 .030 1.7
26 4.485 0 .025 1.7
30 4.480 0 .020 1.7
40 4.480 0 .020 1.7
50 4.480 0 .020 1.7
60 4.480 0 .020 1.7
70 4.480 0 .020 1.7



ENSAYO DE BOMBEO

PUNTO 2210 .2.0029



SONDEO
LOCALIDAD

221020029
Urufluela

TIEMPO
(min)

NIVEL DESCENSO CAUDAL
DINAMICO ( m) (1/s)

0 6.100 0.000 2 . 18 Bombeo
1 6.130 0.030 2.18
3 6.190 0.090 2.18
5 6 250 150 2 180
7

.
6.300

..
0.200 2.18

10 6.370 0 . 270 2.18
15 6.480 0.380 2.18 Parada de 5 min.

0 6.410 0 . 310 Recuperación
1 6.390 0.290
3 6.340 0.240
5 6.290 0.190

10 6.200 0.100
15 6.150 0.050
20 6.130 0.030
25 6.115 0.015
30 6.110 0.010

0 6.100 0.000 2 . 18 Bombeo
1 6.140 0 . 040 2.18
3 6.200 0 . 100 2.18
5 6.270 0.170 2.18
7 6.320 0. 220 2.18

10 6.390 0 . 290 2.18
15 6.500 0 . 400 2.18
16 6.530 0 . 430 2.18

0 6.530 0 . 430 Recuperación
1 6.490 0.390
3 6.430 0.330
5 6.370 0.270
7 6.320 0.220

10 6.265 0.165
15 6.190 0.090
20 6.155 0.055
25 6.130 0.030
30 6.110 0.010
40 6.105 0.005
50 6.100 0.000
60 6.100 0.000



- - - - ---------._ -------------------------------------
ISOAOX !C) v2. 40 --- FILE i s temporary

test h comb: 1
unbiased THEISSIAN MODEL:
tull analysis: ell active data points used
complex: 4 retes
usinfl closure tolerance settin9 1.00E-03
root mean squered error ( m) = 4.80E-02
trensmissivity ( m**2/dey) 80.36
storativity (dimensionless ) = 3.59E+00

--------------------------------- -------------- -----------------



ENSAYO DE SONDEO

PUNTO 2310.2.0041



SONDEO
LOCALIDAD

231020041
Logroño ( Varea)

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 3.830 0 .000 15.0
1 3.850 0 . 020 15.0
3 3.860 0 . 030 15.0
5 3.870 0 . 040 15.0
7 3.880 0 . 050 15.0

10 3.885 0 . 055 15.0
15 3.900 0.070 15.0
20 3.915 0 . 085 15.0
25 3.925 0.095 15.0
30 3.935 0 . 105 15.0
40 3.960 0 . 130 15.0
50 3.970 0.140 15.0
60 3.980 0 .150 15.0
70 3.995 0 . 165 15.0
80 4.010 0 . 180 15.0
90 4.025 0 . 195 15.0

100 4.030 0.200 15.0
120 4. 050 0 . 220 15.0
140 4 . 070 0 . 240 15.0
160 4 . 090 0 . 260 15.0
180 4 . 105 0.275 15.0
200 4 . 120 0 . 290 15.0
200 4.135 0 . 305 15.0
225 4 . 140 0 . 310 15.0

0 4.140 0 . 310 Recuperación
1 4.120 0.290
3 4.100 0.270
5 4.085 0.255
7 4.075 0.245

10 4.060 0.230
15 4.040 0.210
20 4.030 0.200
25 4.015 0.185
30 4.000 0.170
40 3.985 0.155
50 3.970 0.140
60 3.960 0.130
70 3.950 0.120
80 3.940 0.110
90 3.940 0.110

100 3. 935 0.105
120 3.925 0.095
140 3. 915 0.085
160 3.905 0.075
170 3. 905 0.075
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--------------- -----------------------------------------------
ISOAOX ( C) v2.40 --- FIL , is temporary

test M1 comb: 2
SEMI-LOG
root mean

RECOVERY ANALYSIS:
squered error (m) _ 1. 49E-02

pump on time " To" (min.) _ 1.000
pump off time "Te " ( min.) _ 225.000
transmissivity ( m**2/dey) 1963.43 J

----------------------------------------------------------------

Presa Enter to Continue.
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ENSAYO DE BOMBEO

PUNTO NQ 2310.2.0009



SONDEO
LOCALIDAD

231020009
Logroño

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (m)

CAUDAL
(1/s)

0 0.490 0.000 30.0
1 0.885 0.395 30.0
3 1.080 0.590 30.0
5 1.130 0.640 30.0
7 1.170 0 .680 30.0

10 1.210 0 . 720 30.0
15 1.265 0.775 30.0
20 1.310 0.820 30.0
25 1.350 0.860 30.0
30 1.385 0.895 30.0
40 1.440 0 . 950 30.0
50 1.490 1.000 30.0
60 1.535 1.045 30.0
70 1.580 1.090 30.0
80 1.615 1. 125 30.0
90 1.645 1 . 155 30.0

100 1. 690 1.200 30.0
120 1.740 1 .250 30.0
140 1.790 1. 300 30.0
160 1. 835 1.345 30.0
180 1. 880 1.390 30.0
200 1. 920 1 . 430 30.0
220 2 .010 1. 520 30.0
240 2.060 1.570 30.0
260 2 .100 1 .610 30.0
300 2.180 1 .690 30.0
350 2. 260 1 .770 30.0
400 2.345 1 . 855 30.0
412 2 . 360 1 . 870 30.0

0 2.360 1.870 Recuperación
1 1.880 1.390
3 1.750 1.260
5 1.700 1.210
7 1.655 1.165

10 1.600 1.110
15 1.525 1.035
20 1.460 0.970
25 1.400 0.910
30 1.355 0.865
40 1.265 0.775
50 1.195 0.705
60 1.130 0.640
70 1.075 0.585
80 1.030 0.540
90 0.995 0.505

100 0 . 955 0.465



ISOAQX (C) v2.40 --- FILE is temporary
test 1% comb: 2

unbiased THEISSIAN MODEL:
tull anelysis: all active date points used
using closure tolerance setting = 1.00E-03
root mean squared error (m) = 1.11E-01
transmissivity ( m**2/day) = 794.36
storativity ( dimensionless ) = 1.53E+00
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D.acsroo re duoi (m)

ik
ro 0

0

t
2k

N

1

TO SPECIFY DATA UNITS ....... .............. "0"
TO LOAD OR ADD NEW .DATA .................. "1"
TO SELECT OR MODIFY DATA ................ "2"
TO DISPLAY SELECTED DATA ............... "3"
TO ANALYZE SELECTED DATA .............. "4"
TO DISPLAY RESULTS TABLE ............. "5"
TO COMPUTE AQUIFER DRAWDOWN ......... "6"
TO PICK AUXILIARY OUTPUT UNIT ...... "7"
TO STORE DATA FILE ON DISKETTE .... " 8"
TO QUIT ..........................

1.9..
--> 5

---------------- ------------ ------------------------------------
ISOAQX (C) v2.40 --- FILE is temporary

test N comb: 3
SEMI-LOG RECOVERY ANALYSIS:
root mean squared error (m) = 1.16E-02
pump on time " To" (min.) . = 1.000
pump off time " Te" (min .) = 412.000
transmissivity •( m**2/day) = 582.08

------------------------------------------------------ ----------

°ress Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2310.2.0040



SONDEO
LOCALIDAD

231020040
Logrofo

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 5.180 0 .000 11.1
1 5.410 0.230 11.1
3 5.690 0 .510 11.1
5 5.875 0 .695 11.1
7 5.970 0.790 11.1

10 6.040 0 . 860 11.1
15 6.095 0.915 11.1
20 6.125 0.945 11.1
25 6.142 0.962 11.1
30 6.160 0.980 11.1
40 6.185 1 .005 11.1
50 6.200 1 .020 11.1
60 6.220 1 . 040 11.1
70 6.235 1.055 11.1
80 6.245 1 . 065 11.1
90 6.255 1 .075 11.1

100 6. 265 1 .085 11.1
120 6. 280 1 .100 11.1
140 6. 290 1 .110 11.1
160 6 .300 1.120 11.1
180, 6 .310 1.130 11.1
200 6 . 322 1 .142 11.1
220 6.335 1.155 11.1
240 6 . 355 1 .175 11.1
260 6 .370 1.190 11.1

0 6.320 1.140 Recuperación
1 6.235 1.055
3 5.840 0.660
5 5.725 0.545
7 5.660 0.480

10 5.605 0.425
15 5.550 0.370
20 5.510 0.330
25 5.480 0.300
30 5.455 0.275
40 5.420 0.240
50 5.400 0.220
60 5.380 0.200
70 5.370 0.190
80 5.355 0.175
90 5.350 0.170

100 5. 340 0.160
120 5.325 0.145
140 5 . 315 0.135
160 5 . 300 0.120



Pozo 23102040
Colaveros

Analisis de descenso
2

0

0
10°

0

10'

I--
1

Tiempo (min)

1
10° 10,

---------------------------------------------------- ------------
ISOAOX ( C) v2.40 --- FILE i s temporary

test 1% comb: 1
unbiased THEISSIAN MODEL:
full analysis: ell active date points used
usina closure tolerance setting = 1.00E-03
root mean squered error ( m) = 6.66E-02
transmissivity ( m**2/day ) 538.90
storetivity (dimensionless ) 6.72E-02

-Press Enter to Continue.



2 eo s( ce) 4.

Pozo 23102040
Calaveras

Analisis de recuperocion
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ISOAQX ( C) v2.40 --- FILE is temporary
test ft comb: 2

SEMI-LOG RECOVERY ANALYSIS:
root mean squared error (m) = 1.30E-02
pump on time " To" (min. ) = 1.000
pump off time "Te" (min. ) = 282.000
transmissivity ( m**2/dey) = 538.30

------------------------------------------------ ---------------

Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2310.4.0003



SONDEO
LOCALIDAD

231040003
Arrubal

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 4.495 0 .000 3.6
1 4.550 0 . 055 3.6
3 4.550 0 . 055 3.6
5 4.550 0 . 055 3.6
7 4.550 0 . 055 3.6

10 4.550 0 . 055 3.6
15 4.550 0 . 055 3.6
20 4.550 0 . 055 3.6
25 4.550 0 . 055 3.6
30 4.550 0 .055 3.6
40 4.550 0 . 055 3.6
50 4.550 0 . 055 3.6
60 4.550 0 .055 3.6
70 4.550 0.055 3.6
80 4.550 0 .055 3.6
82 4.550 0 . 055 3.6

0 4.550 0 . 055 Recuperación
1 4.510 0.015
3 4.500 0.005
5. 4.500 0.005
7 4.500 0.005

10 4.500 0.005
15 4.495 0.000
20 4.495 0.000
25 4.490 -0.005
30 4.490 -0.005
40 4.490 -0.005
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ENSAYO DE BOMBEO

PUNTO 2410 . 7.0002



SONDEO
LOCALIDAD

241070002
Murillo de Calahorra

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (a)

CAUDAL
(1/s)

0 0.850 0.000 25.0
1 0.870 0 . 020 25.0
3 0.885 0.035 25.0
5 0.895 0.045 25.0
7 0.900 0.050 25.0

10 0.915 0 . 065 25.0
15 0.935 0.085 25.0
20 0.980 0 . 130 25.0
25 1.030 0.180 25.0
30 1.050 0.200 25.0
40 1.080 0.230 25.0
50 1.100 0 . 250 25.0
60 1.125 0.275 25.0
70 1.155 0 . 305 25.0
80 1.160 0.310 25.0
90 1.180 0 . 330 25.0

100 1 . 195 0 . 345 25.0
120 1 . 220 0 . 370 25.0
140 1 . 250 0 . 400 25.0
153 1. 260 0 . 410 25.0

0 1.260 0 . 410 Recuperación
1 1.150 0.300
3 1.095 0.245
5 1.080 0.230
7 1.070 0.220

10 1.060 0.210
15 1.045 0.195
20 1.025 0.175
25 1.010 0.160
30 1.000 0.150
40 0.980 0.130
50 0.960 0.110
60 0.945 0.095
70 0.935 0.085
80 0.920 0.070
90 0.915 0.065



Pozo 24107002
Muri llo de Calahorra

Analisis de descensoy recuperacior,

4

sopar te) $

1
A

o

0
lo

0
X

.14

1

16

10'
o

0

H

1 o'

0

Tiempo (min)
lo,

oe-

d

o

10'

---------------------------------------------- ------------------
ISOAQX ( C) v2.40 -- - FILE i s temporary

test f1 comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active date points used
complex: 2 retes
using closure tolerance setting = 1.00E-03
root mean squared error (m) = 3.27E-02
transmissivity ( m**2/day) = 2004.06
storativity ( dimensionless ) = 8.82E+00

----------------------------------------------------------------

_Press Enter to Continue.
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Pozo 24107002
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Analisis de recuperocion

e
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(t+t')/t'
10'
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----------------------- ------------------------ ---------------
ISOAOX ( C) v2.40 --- FILE is temporary

test I' comb: 2
SEMI-LOG RECOVERY ANALYSIS:
root mean squared error (m) = 4.30E-03
pump on time "To" (min. ) = 1.000
pump off time " Te" (min.) = 153.000
transmissivity ( m**2/day ) = 1852.11

----------------------------------------------------------------

-Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2411.7.0009



SONDEO
LOCALIDAD

241170009
Autol

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 1.960 0 . 000 7.5
1 1.965 0 . 005 7.5
4 2.010 0 . 050 7.5
8 2.060 0 . 100 7.5

10 2.095 0 .135 7.5
15 2.150 0 . 190 7.5
20 2.205 0 . 245 7.5
25 2.250 0 . 290 7.5
30 2.295 0.335 7.5
40 2.370 0.410 7.5
50 2.430 0.470 7.5
60 2.485 0.525 7.5
70 2.535 0 . 575 7.5
80 2.575 0 . 615 7.5
90 2.605 0 . 645 7.5

100 2. 635 0 . 675 7.5
120 2. 690 0 .730 7.5
140 2.735 0.775 7.5
161 2.775 0. 815 7.5
177 2 .805 0 . 845 7.5

0 2.805 0 . 845 Recuperación
1 2.790 0.830
3 2.770 0.810
5 2.750 0.790
7 2.730 0.770

10 2.700 0.740
15 2.665 0.705
20 2.630 0.670
25 2.600 0.640
30 2.575 0.615
40 2.530 0.570
50 2.490 0.530
60 2.460 0.500
70 2.430 0.470
80 2.405 0.445
90 2.385 0.425
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------------- ------------------------- ------------------------
ISQAOX (C) v2.40 --- FILE i s temporary

test fk comb: 3
unbiased THEISSIAN MODEL:
full analysis : all active data points used
using closure tolerante settino = 1.00E-03
root mean squered error ( m) = 9.56E-03
transmissivity ( m**2/dey ) = 165.50
storativity (dimensionless ) 5.65E+00

Presa Enter to Continuo.
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---------------- ------------------------------ ----------------
ISOAOX (C) v2.40 --- FILE i s-t�mpóráry

test N comb: 1
unbiased THEISSIAN MODEL:
full analysis: all active data points used
complex: 2 retes
using closure tolerence setting = 1.00E-03
root mean squered error (m) = 3.41E-02
transmissivity ( m**2/dey ) = 147.14
storativity ( dimensionless) = 6.58E+00

Presa Enter to Continue.
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--------------------- --------------- ----------------------------
ISOAOX (C) v2.40 --- FILE i s temporary

test R comb: 2
SEMI-LOG RECOVERY ANALYSIS:
root mean squered error (m) = 7.72E-03
pump on time "To' (min.) = 1.000
pump off time "Te" (min.) = 177.000
transmissivity ( m**2/day ) = 250.00

--------------- ----- -------------- -----------------------------

Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2411 . 4.0007



SONDEO
LOCALIDAD

241140007
Aldeanueva de Ebro

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 6.510 0.000 41.0
1 6.710 0.200 41.0
3 6.710 0.200 41.0
5 6.710 0.200 41.0
7 6.710 0.200 41.0

10 6.710 0.200 41.0
15 6.710 0.200 41.0
20 6.710 0 . 200 41.0
25 6.710 0.200 41.0
30 6.710 0.200 41.0
40 6.715 0 . 205 41.0
50 6.715 0 . 205 41.0
60 6.720 0 . 210 41.0
70 6.720 0.210 41.0
80 6.720 0.210 41.0
90 6.720 0 .210 41.0

0 6.720 0 . 210 Recuperación
1 6.520 0.010
3 6.520 0.010
5 6.520 0.010
7 6.520 0.010

10 6.517 0.007
15 6.515 0.005
20 6.515 0.005
25 6.515 0.005
30 6.510 0.000
40 6.510 0.000
50 6.510 0.000
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-------------------- --------- ---- -----------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 3
unbiased THEISSIAN MODEL:
tull enalysis : all active data points used
distance to C-H-B imege well (m) = 20.00
usino closure tolerance settino 1.00E-03
root mean squered error ( m) = 4.00E-03
transmissivity ( m**2/dey) = 12705.61 qC
storetivity (dimensionless ) = 3.07E-02

--------------------------------- ---------- --------------------

Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2411 . 3.0002 CON PIEZOMETRO

(ABASTECIMIENTO DE CALAHORRA)



SONDEO
LOCALIDAD

241130002
Calahorra

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO ( m)

CAUDAL
(1/s)

0 4.395 0 .000 210
1 4.560 0 .165 210
3 4.735 0.340 210
5 4.795 0.400 210
7 4.820 0.425 210

10 4.840 0 . 445 210
15 4.850 0.455 210
20 4.860 0 . 465 210
25 4.865 0.470 210
30 4.875 0. 480 210
40 4.880 0 . 485 210
50 4.885 0 . 490 210
60 4.890 0 . 495 210
70 4.895 0 .500 210
80 4.895 0 .500 210
90 4.900 0 . 505 210

100 4. 905 0 .510 210
120 4 .905 0 .510 210
140 4. 905 0 .510 210
160 4.910 0.515 210
180 4 .915 0 .520 210

0 4.915 0.520 Recuperación
1 4.665 0.270
3 4.530 0.135
6 4.485 0.090
7 4.480 0.085

10 4.470 0.075
15 4.455 0.060
20 4.445 0.050
25 4.435 0.040
30 4.430 0.035
40 4.420 0.025
50 4.415 0.020
60 4.405 0.010
70 4.400 0.005
80 4.395 0.000
90 4.390 -0.005

100 4. 385 -0.010
120 4. 380 -0.015



SONDEO
LOCALIDAD

Piez6metro a 9 m del 241130002
Calahorra

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (m)

CAUDAL
(1/s)

0 3.785 0.000
8 4.015 0.230

16 4.040 0.255
21 4.050 0.265
27 4.050 0.265
41 4.055 0.270
62 4.075 0.290
72 4.075 0.290
92 4.085 0.300

113 4 .085 0.300
141 4. 095 0.310
161 4.100 0.315
181 4.100 0.315

0 4.100 0.315 Recuperación
4 3.890 0.105

11 3.850 0.065
16 3.835 0.050
21 3.830 0.045
26 3.820 0.035.
31 3.815 0.030
41 3.805 0.020
51 3.795 0.010
61 3.790 0.005
71 3.785 0.000
81 3.780 -0.005
91 3.775 -0.010

101 3.770 -0.015
121 3.760 -0.025



ESCALA 1:50.000
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----------------------------------------- ----------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 1
unbiased THEISSIAN MODEL:
full enelysis: all active date points used
complex: 2 retes
using closure tolerence setting = 1.00E-03
root mean squered error ( m) = 4.08E-02
trensmissivity ( m**2/dey ) = 39400.84
storativity ( dimensionless ) 6.88E-03

Press Enter to Continue.
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ISOAQX (C) v2.40 --- FILE i s temporary
test N comb: 2

unbiased THEISSIAN MODEL:
full analysis: all active data points used
usin9 closure tolerante settin(i = 1.00E-03
root mean squered error ( m) = 3.53E-02
transmissivity ( m**2/day) = 28134.34
storativitr ( dimensionless ) 1.77E-01

Press Enter to Continue.

ANALISIS DE DESCENSO SIN POZO IMAGEN
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----------------------------- ---------- -------------------------
ISOAOX ( C) v2.40 --- FILE is temporary

test N comb: 2
unbiased THEISSIAN MODEL:
full enalysis: all active data points used
distante to C-H-B image well ( m) = 25.00
using closure tolerante settino 1.00E-03
root mean squared error (m) = 2.06E-02
transmissivity ( m**2/day) = 17740.22
storativity (dimensionless) = 1.44E+00

Press Enter to Continue.

ANALISIS DE DESCENSO CON POZO IMAGEN A 25 MTS.
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ISOAOX (C) v2.40 --- FILE is temporary

test li comb: 2
unbiased THEISSIAN MODEL:
full analysis: all active data points used
distance to C-H-B image well (m) = 50.00
using closure tolerance settin9 = 1.00E-03
root mean squared error (m) = 2.51E-02
transmissivity ( m**2/day) = 21321.41
storativity (dimensionless) = 6.96E-01

--------------------- -------------------------------- -----------

Press Enter to Continue.

ANALISIS DE DESCENSO CON POZO IMAGEN A 50 MTS.
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----------------------------------------------------------------
ISOAQX ( C) v2.40 --- FILE i s temporary

test N comb: 3
SEMI-LOG RECOVERY ANALYSIS:
root mean squared error (m) = 1.47E-03
pump on time " To" (min .) = 1.000
pump off time " Te" (min.) = 179.000
transmissivity ( m**2/day) = 34542.37

---------------------------------------------- ----------------

Press Enter to Continue.

ANALISIS DE RECUPERACION
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------------------------------------------------- ---------------
ISOAQX (C) v2.40 --- FILE is temporary

test R comb: 1
unbiased THEISSIAN MODEL:
full enalysis : ell active data points used
complex : 2 retes
usin9 closure tolerante setting = 1.00E-03
root mean squared error (m) = 3.81E-02
transmissivity ( m**2/day ) = 42745.70
storativity ( dimensionless ) = 9.64E-03

------------------------ -------------------------- --------------

?ress Enter to Continue.

ANALISIS DE DESCENSO Y RECUPERACION EN EL PIEZOMETRO A 9 MTS.
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-------------------- -- ---------------- ----------------- ---------
ISOAOX ( C) v2.40 --- FILE is temporary

test ft comb: 2
unbiased THEISSIAN MODEL:
full analysis: 811 active data points used
using closure tolerance setting = 1.00E-03
root mean squared error ( m) = 3.34E-03
transmissivity ( m**2/day) = 54694.26
storativity ( dimensionless) = 1.21E-03

----------------------------------------------------------------

Press Enter to Continue.

ANALISIS DE DESCENSO EN EL PIEZOMETRO SIN

SUPONER POZO IMAGEN
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-------------------- -------------------- ------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test IC comb: 2
unbiased THEISSIAN MODEL:
full analysis: all active data points used
distance to C-H-B ¡mece well (m) = 25.00
using closure tolerance setting = 1.00E-03
root mean sauared error (m) = 9.19E-03
transmissivity ( m**2/dey) = 9571.62
storativity ( dimensionless) = 2.95E-01

----------------------------------------------------------------

Press Enter to Continue.

ANALISIS DE DESCENSOS EN PIEZOMETRO CON POZO IMAGEN A 25 MTS.
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----------------------------------- -----------------------------
ISOAOX ( C) v2.40 --- FILE i s temporary

test R comb: 2
unbiased THEISSIAN MODEL:
full analysis : all active data points usad
distance to C-H-B image well (m) = 50.00
usino closure tolerance settinq = 1.00E-03
root mean squared error ( m) = 8.65E-03
transmissivity ( m**2/day ) = 15987.02
storativity ( dimensionless) 2.08E-01

Press Enter to Continue.
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- ANALISIS DE DESCENSOS EN PIEZOMETRO CON POZO IMAGEN A 50 MTS
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---------- ----------------------------- -------------------------
ISOAOX (C) v2.40 --- FILE i s temporary

test N comb: 3
SEMI -LOG RECOVERY ANALYSIS:
root mean squared error (m) = 1.68E-03
pump on time " To" (min.) = 1.000
pump off time " Te" (min .) = 180.000
transmissivity ( m**2/day ) = 33023.88

----- -------------- ------------------------- --------------

ress Enter to Continue.

ANALISIS DE LA RECUPERACION EN EL PIEZOMETRO



ENSAYO DE BOMBEO

PUNTO 2411.7.0012



SONDEO
LOCALIDAD

241170012
Autol

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (m)

CAUDAL
(1/s)

0 6.070 0.000 9.0
1 6.115 0.045 9.0
3 6.200 0 . 130 9.0
5 6.300 0.230 9.0
7 6.375 0.305 9.0

10 6.465 0.395 9.0
15 6.570 0.500 9.0
20 6.680 0 . 610 9.0
25 6.745 0 . 675 9.0
30 6.845 0.775 9.0

0 6.845 0.775 Recuperación
1 6.800 0.730
3 6.680 0.610
5 6.570 0.500
6 6.520 0.450

0 6.520 0.450 9.0
1 6.540 0 . 470 9.0
2 6.585 0 . 515 9.0
3 6.620 0 . 550 9.0
4 6.645 0 . 575 9.0
5 6.670 0 . 600 9.0
6 6.700 0 . 630 9.0
7 6.735 0 . 665 9.0
8 6.760 0 . 690 9.0
9 6.785 0 .715 9.0

10 6.820 0 . 750 9.0
11 6.840 0 . 770 9.0

0 6.840 0 . 770 Recuperación
1 6.780 0.710
2 6.720 0.650
3 6.665 0.595
4 6.615 0.545
5 6.570 0.500

0 6.570 0 . 500 9.0
1 6.580 0.510 9.0
2 6.615 0 . 545 9.0
3 6.650 0.580 9.0
4 6.685 0 . 615 9.0
5 6.720 0.650 9.0
6 6.760 0 . 690 9.0
7 6.790 0 . 720 9.0
8 6.825 0.755 9.0
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ISOAOX (C) v2.40 --- FILE i s temporary

test N comb: 1
unbiased THEISSIAN MODEL:
full analysis : ell active date points used
complex: 5 retes
using closure tolerance setting = 1.00E-03
root mean squared error ( m) = 2.07E-02
transmissivity ( mxx2 / day) = 213.27
storetivity ( dimensionless) = 8.44E-01

----------------------------------------------------------------

0

-Presa Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2310. 5.0046



SONDEO
LOCALIDAD

231050046
Albelda de Iregua

TIEMPO
(min)

NIVEL DESCENSO
DINAMICO (m)

CAUDAL
(1/s)

0 6.205 0.000 1.5
1 6.230 0 .025 1.5
3 6.255 0.050 1.5
5 6.280 0 .075 1.5
7 6.295 0.090 1.5

10 6.310 0 .105 1.5
Parada de 2 min.

0 6.295 0 . 090 1.5
1 6.305 0.100 1.5
3 6.320 0 .115 1.5
5 6.335 0.130 1.5
7 6.340 0.135 1.5

10 6.355 0 .150 1.5
15 6.370 0.165 1.5
20 6.385 0 .180 1.5
25 6.400 0.195 1.5
30 6.410 0.205 1.5
40 6.430 0 .225 1.5

1 6.410 0.205 Recuperación
3 6.380 0.175
5 6.355 0.150
7 6.350 0.145

10 6.320 0.115
15 6.300 0.095
20 6.285 0.080
25 6.270 0.065
30 6.260 0.055
40 6.250 0.045
50 6.240 0.035
60 6.230 0.025



3

o
lo

maar(q.2a

o

o

A

lo'

--------------------------------------------- -------------------
ISOAOX ( C) v2.40 --- FILE i s temporary

test N comb: 3
SEMI-LOG RECOVERY ANALYSI$:
root mean squared error (m) = 4.33E-03
pump on time " To" (min.) = 1.000
pump off time "Te" (min.) = 52.000
transmissivity ( m**2/day) = 143.18

----------------------------------------------------------------

Pozo 231050046
Albeldo de Tregua

Analisis de recuperocion

-Press Enter to Continue.
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1o'
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ISOAOX ( C) v2.40 --- FILE is temporary
test Fi comb: 2

unbiased THEISSIAN MODEL:
full analysis: all active data points used
complex : 4 retes
using closure tolerance setting 1.00E-03
root mean squared error ( m) = 6.66E-03
transmissivity ( m**2/day ) = 153.02
storativity ( dimensionless) = 8.64E-01

Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO 2411.6.0016



98

SONDEO 2411.6.0016

DESCENSO TIEMPO NIVEL DINAMICO

0 2.885

1 3.740

3 6.820

5 6.870

7 7.030

10 7.005

15 7.005
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ENSAYO DE BOMBEO

PUNTO 2310. 3.0008



SONDEO 231030008
TIEMPO NIVEL DINAMICO

DESCENSO 0 3.635
1 3.900
3 3.960
5 3.980
7 3.985

10 3.990
15 4.000
20 4.010
25 4.020
30 4.020
40 4.030
50 4.030
60 4.040
70 4.045
80 4.050
90 4.055

100 4.055
120 4.050
140 4.050
160 4.050

RECUPERACION 0 4.050
1 3.745
3 3.710
5 3.700
7 3.700

10 3.700
15 3.690
20 3.685
25 3.680
30 3.675
40 3.670
50 3.665
60 3.660
70 3.655
80 3.650
90 3.650

100 3.650
120 3.645
140 3.640
160 3.640
180 3.640
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--------------- --------- ----------------------------------------
ISOAOX (C) v2.40 -- - FILE is temporary

test N comb: 2
SEMI-LOG RECOVERY ANALYSI S:
root mean squared error (m ) = 4.67E-03
pump on t ime " To" (min.) = 1.000
pump off time "Te" (min. ) = 1 59.000
transmissivity ( m**2/day) = 992.11

----------------------------------------------------------------

--Press Enter to Continue.



5

4

b
4v 3

É
oec
4) 2o
4)
4)

1

BO)C7l (C)

1

b

io°
o

*A

Pozo 231030008
Agoncillo - El Recojo

Anolisis de descenso y recuperacion

r d--' G-t O
1A

ó

1
lo,

Tiempo (min)
10' i o'

---------------------- ----------------------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 1
unbiesed THEISSIAN MODEL:
full analysis: ell active data points used
complex: 2 retes
usin9 closure tolerance setting = 1.00E-03
root mean squered error ( m) 9.49E-03
transmissivity ( m**2/day ) = 1141.97
storetivity (dimensionless) = 3.22E-06

----------------------------------------------------------------

Press Enter to Continuo.



- ENSAYO DE BOMBEO

PUNTO NQ 2310.3.0011



SONDEO 231030011
TIEMPO NIVEL DINAMICO

DESCENSO 0 3.600
1 3.610
3 3.620
5 3.625
7 3.625

10 3.625
15 3.640
20 3.650
25 3.655
30 3.660
40 3.670
50 3.680
60 3.685
70 3.685
80 3.690
90 3.695

100 3.700
120 3.700
140 3.705
160 3.705
180 3.705
.200 3.705

RECUPERACION 0 3.705
1 3.705
3 3.700
5 3.690
7 3.685

10 3.680
15 3.670
20 3.660
25 3.650
30 3.645
40 3.635
50 3.630
60 3.620
70 3.620
80 3.615
90 3.615

100 3.615
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----------------------------------------------------------------
ISOAQX (C) v2.40 --- FILE is temporary

test N comb: 2
unbiased THEISSIAN MODEL:
full analysis: all active data points used
using closure tolerance setting = 1.00E-03
root mean squared error (m) 4.82E-03
transmissivity ( m**2/day ) = 35.38
storativity ( dimensionless ) = 3.18E-01

---------- -------------------------------- -------- --------------

--Press Enter to Continue.
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-------------------------------------- -------------------------
ISOAaX ( C) v2.40 --- FILE is temporery

test N comb: 3
SEMI-LOG RECOVERY ANALYSIS:
root mean squered error (m) = 8.19E-03
pump on time " To" (min.) = 0.000
pump off time " Te" (min.) = 200.000
transmissivity ( m**2/day) = 37.68

----------------------------------------------------------------

Press Enter to Continue.
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---------------------------------------------------------------
ISOAQX (C) v2.40 --- FILE is temporary

test I4 comb: 1
unbiased THEISSIAN MODEL:
full enalysis: all active data points used
complex: 2 retes
using closure tolerance settinfl = 1.00E-03
root mean spuered error (m) = 7.25E-03
transmissivity ( m**2/day) = 39.24
storativity ( dimensionless ) = 2.55E-01

----------------- -----------------------------------------------

Press Enter to Continue.



ENSAYO DE BOMBEO

PUNTO NQ 2410.6.003



SONDEO 2410.6.0003
TIEMPO NIVEL DINAMICO

RECUPERACION 0 5.560
1 5.310
3 5.050
5 4.950
7 4.915

10 4.890
15 4.865
20 4.855
25 4.845
30 4.840
40 4.830
50 4.825
60 4.815
70 4.810
80 4.810
90 .4.805

DESCENSO 0 4.805
1 5.010
3 5.245
6 5.390
7 5.415

10 5.460
15 5.490
20 5.500
25 5.505
30 5.510
40 5.520
50 5.525
60 5.530
70 5.535
80 5.535
90 5.535

RECUPERACION 0 5.535
1 5.280
3 5.025
5 4.910
7 4.880

- 10 4.855
15 4.835
20 4.825
25 4.820
30 4.815
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---------------------- --------------------------------- ---------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 1
unbiased THEISSIAN MODEL:
full enalysis: ell active data points used
complex : 2 retes
usin si closure tolerance setting = 1.00E-03
root mean squared error ( m) = 8.44E-02
transmissivity ( m**2/dey) = 803.04
storativity ( dimensionless ) = 1.54E-03

------------------------ ----------------------------------------

�Lb

`ress Enter to Continue.
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----------------------------------------------------------------
ISOAOX (C) v2.40 --- FILE is temporary

test N comb: 2
unbiased THEISSIAN MODEL:
full enalysis: all active data points used
distance to C-H-B image well (m) = 20.00
usinq closure tolerance setting = 1.00E-03
root mean squared error (m) = 3.64E-02
transmissivity ( m**2/day ) = 404.96
storativity (dimensionless ) = 4.99E-02

--------- ------------------------- ------------------------------

Press Enter to Continue.
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ISOAQX ( C) v2.40 --- FILE is temporary
test F' comb: 2

unbiased THEISSIAN MODEL:
full analysis: all active data points used
distance to C-H-B image well ( m) = 50.00
using closure tolerance setting = 1.00E-03
root mean squared error (m) = 4.96E-02
transmissivity ( m**2/day) = 521.08
storativity ( dimensionless ) = 2.10E-02

°ress Enter to Continue.

ANALISIS DE DESCENSOS CON POZO IMAGEN A 50 MTS.
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Tiempo (min)

ISOAQX ( C) v2.40 --- FILE i s temporary
test N comb: 2

unbiased THEISSIAN MODEL:
full enalysis: a ll active dat a p oi nts used
distance to C-H-B image well ( m) = 200.00
using closure tolerance set ting = 1.00E-03
root mean squered error ( m) = 5.98E-02
transmissivity ( m**2/day) = 558.67
storativity ( dimensionless) = 1.86E-02

Press Enter to Continue.

ANALISIS DE DESCENSOS CON POZO IMAGEN A 200 MTS.
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I SOAOX (C) v2. 40 --- FILE is temporary
test R comb: 3

SEMI-LOG RECOVERY ANALYSIS :
root mean squered error (m ) = 4.02E-03
pump on ti me " To" (min. ) = 1.000
pump of f t ime " Te " (min .) = 89.000
transmissivity ( m**2/day) = 985.02

-------------------- -------------- ------------------ ------------

Press Enter to Continue.

ANALISIS DE LOS DATOS- DE RECUPERACION

1


