


















































































Client: Excavation Dolbeau inc. 

~ IGfeninc. Sondage: PW-1 Projet: Essai de pompage Courbe granulométrique Échantillonnage: 4-5 Lieu: LET Dolbeau-Mistassini, Qc. 

~ 1 1 1 Profondeur (m): 9.1-15.2 No. dossier: GEN19095 
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Client: Excavation Dolbeau inc. 

·i~,Gfenlnc. Sondage: PW-1 Projet: Essai de pompage Courbe granulométrique Échantillonnage: 6-7 Lieu: LET Dolbeau-Mistassini, Qc. 

~ 1 1 1 Profondeur (m): 15.2-HL~ No. dossier: GEN19095 
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Donald Tremblay 
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Réalisé par: 
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Client: Excavation Dolbeau inc. 

Il 
1
~ l~eninc. 

Sondage: PW-1 Projet: Essai de pompage Courbe granulométrique 1 Échantillonnage: 8-9 Lieu: LET Dolbeau-Mistassini, Qc. 
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Client: Excavation Dolbeau inc. 
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Client: Excavation Dolbeau inc. 
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Client: Excavation Dolbeau inc. 
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Client: Excavation Dolbeau inc. 
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Client: Excavation Dolbeau inc. 
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ANNEXE 4 
REFERENCE, POROSITÉ 

GENNEN INC . 





f certain 
1sal beds 
1g to the 
n by an 
ertically 
·. Where 
.s below. 
te math-
:onfined 
ed leaky 
analyze 
aquifer 

conduit 
are part 
;onduits 
lf to feet 
,ot used, 

,penings 

1 grave! 

CS. 

mite. 
:llercon-

"lion are 
!rmined 
ndex of 
,pressed 

(5.5) 

,r pores, 
·esented 

fer is of 
storage 

~nts the 

- ; 

C ;-," ~ 11 cf w <~ _f f'r . 

?-c1, , fftJY' 1 F/c-1c-J,vb · 
OCCURRENCE AND MOVEMENT OF GROUNDWATER 

Table 5.1 Porosities for Common Consolidated and Unconsolidated Materials 

Unconsolidated Sediments ,, (%) Consolidated Rocks ,, (%) 

Clay 45-55 Sandstone 5-30 
Silt 35-50 Limestone/dolomite (original & 
Sand 25-40 secondary porosity 1-20 
Grave! 25-40 Shale 0-10 
Sand & grave! mixes 10-35 Fractured crystalline rock 0-10 
G lacial till 10-25 Vesicular basait 10-50 

Dense, solid rock < I 

67 

volume of water an aquifer can hold, it does not indicate how much water the aquifer 
will yield. 

When water is drained from a saturated material under the force of gravity, the 
material releases only part of the total volume stored in its pores. The quantity of 
water that a unit volume of unconfined aquifer gives up by gravit y is called its specific 
yield (Figure 5.5). Specific yields for certain rocks and sediment types are presented 
in Table 5.2. Sorne water is retained in the pores by molecular attraction and capil­
larity. The amount of water that a unit volume of aquifer retains after gravity drainage 
is called its specific retention. The smaller the average grain size, the greater is the 
percent of retention; the coarser the sediment, the greater will be the specific yield 
when compared to the porosity. The surface area for different-size sand grains is 
shown in Table 5.3. Note the large increase in surface area for the finest sediment. 
As the surface area increases, a larger percentage of the water in the pores is held by 
surface tension or other adhesi ve forces. Therefore, finer sediments have lower specific 
yields compared to coarser sediments, even if they botb have the same porosity. 

Specific yield plus specific retention equals the porosity of an aquifer. Both specific 
yield and specific retention are expressed as decimal fractions or percentages. Specific 
yields of unconfined aquifers (equivalent to their storage coefficients*) range from 
0.01 to 0.30. Specific yields cannot be determined for confined aquifers because the 
aquifer materials are not dewatered during pumping. 

Storage coeffic ients are much lower in confined aquifers because they are not 
drained during pumping, and any water released from storage is obtained primarily 
by compression of the aquifer and expansion of the water when pumped. During 

Table 5.2. Representative Specific Yield Ranges for Selected Earth Materials 

Sediment Specific Yield % 

Clay 1-10 
Sand 10-30 
Grave! 15-30 
Sand and Grave! 15-25 
Sandstone 5-1 5 
Shale 0.5- 5 
Limestone 0.5- 5 

(Walton, 1970) 

*The coefficient of storagc is fully dcfincd in Chapter 9. Briefly, it is the volume of water taken into or 
released from storage per unit change in head per unit area. 
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FIGURE 4.4 Grain-size distribution curve of a silty fine to medium sand. 

Clays and some clay-rich or organic soils can have very high porosities . 
Organic materials do not pack very closely because of their irregular shapes. 
The dispersive effect of the electrostatic c harge present on the surfaces of cer­
tain book-shaped clay minerais causes clay particles to be repelled by each 
other. The result is a relatively large proportion of void space. 

The general range of porosity that can be expected for some typical sed­
iments is listed in Table 4.2. 

TABLE 4.2 Porosity ranges for sediments (1- 4) 

_1 f Weil sorted sand or grave! 
-/ Sand and gravel, mixed 

Glacial t i ll 
Silt 
Clay 

25-50% 
20- 35% 
10- 20% 
35-50% 
33-60% 

f} ///, uf if y)"'J a /•; i I f:-r , .. ,/ f ,1, ! ,,., 

[. /IV , r~/k f-



ANNEXE 5 
ESSAI PAR PALIERS 

GENNEN INC. 
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ESSAI DE POMPAGE 

Projet Essai de pompage Essai Par paliers 

Client Excavation Dolbeau inc. Niveau statique 13.65 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 
de pompage 

Date 3 et 4 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (ml 

13h00 0 13.65 0.00 Début pompage 

13h01 1 14.41 0.76 Palier no.1 

13h02 2 14.65 1.00 Q = 50 1/min 

13h05 5 14.68 1.03 

13h07 7 14.68 1.03 

13h09 9 14.68 1.03 

13h10 10 14.68 1.03 

13h16 16 14.68 1.03 

13h20 20 14.68 1.03 

13h25 25 14.68 1.03 Fin palier no.1 

13h27 0 - - Palier no.2, Q = 94 1/min 

13h28 1 15.10 1.45 

13h30 3 15.08 1.43 

13h35 8 15.08 1.43 

13h40 13 15.08 1.43 Fin palier no.2 

13h40 - 13.65 0.00 Palier no.3, Q = 105 1/min 

13h41 1 15.20 1.55 

13h48 8 15.29 1.64 

14h00 20 15.26 1.61 

14h10 30 15.23 1.58 

Page 1 



ESSAI DE POMPAGE 

Projet Essai de pompage Essai Par paliers 

Client Excavation Dolbeau inc. Niveau statique 13.65 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 
de pompage 

Date 3 et 4 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

14h20 40 15.35 1.70 

14h40 60 15.35 1.70 Fin palier no.3 

Arrêt des paliers 

Problème électrique 

7h06 0 13.65 - Début palier no.4 

7h07 1 16.35 2.70 Q = 164 1/min 

7h08 2 16.38 2.71 

7h10 4 16.39 2.72 

7h12 6 16.42 2.75 

7h16 10 16.47 2.80 

7h20 14 16.50 2.83 

7h35 29 16.53 2.86 

7h44 38 16.54 2.87 Fin palier no.4 

7h44 0 16.54 2.87 Palier no.5, Q = 229 1/min 

7h45 1 17.40 3.75 

7h46 2 17.60 3.95 

7h47 3 17.64 3.99 

7h48 4 17.65 4.00 

7h50 6 17.66 4.01 

8h04 20 17.70 4.05 
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ESSAI DE POMPAGE 

Projet Essai de pompage Essai Par paliers 

Client Excavation Dolbeau inc. Niveau statique 13.65 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 
de pompage 

Date 3 et 4 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

8h20 36 17.72 4.07 Fin palier no.5 

8h20 0 17.72 4.07 Palier no.6, Q = 323 I/min 

8h21 1 19.10 5.45 

8h22 2 19.28 5.63 

8h23 3 19.31 5.66 

8h24 4 19.32 5.67 

8h26 6 19.33 5.68 

8h30 10 19.36 5.71 

8h35 15 19.38 5.73 

8h40 20 19.39 5.74 

9h00 40 19.43 5.78 Fin palier no.6 

9h00 0 19.44 5.78 Palier no. 7, Q = 370 I/min 

9h02 2 20.66 7.01 

9h05 5 20.72 7.07 

9h13 13 20.78 7.13 

9h20 20 20.84 7.19 

9h37 37 20.96 7.31 

10h05 65 20.96 7.31 

10h15 75 20.96 7.31 Fin palier no. 7 

10h15 0 20.96 7.31 Palier no.a, Q = 390 1/min 
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ESSAI DE POMPAGE 

Projet Essai de pompage Essai Par paliers 

Client Excavation Dolbeau inc. Niveau statique 13.65 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 
de pompage 

Date 3 et 4 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires nappe(m) (m) 

10h17 2 21.52 7.87 

10h19 4 21 .55 7.90 

10h22 7 21.59 7.94 

10h26 11 21 .63 7.98 

10h29 14 21 .66 8.01 

10h35 20 21.70 8.05 

10h45 30 21.89 8.24 

10h55 40 22.04 8.39 

11h05 50 22.18 8.53 

11h10 60 22.22 8.57 

11h15 65 22.23 8.58 Fin palier no.a 

11h15 0 22.23 8.58 Palier no.9, Q = 400 1/min 

11h16 1 24.10 10.45 

11h16m10s 1m10s 24.16 10.51 Pompe à sec après 1 min 1 Os de pompage 

Fin du palier no.10 à 11h16m10s 
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ANNEXE 6 
ESSAI LONGUE DUREE (72H) 

GENNEN INC. 
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ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre Longue durée 

Client Excavation Dolbeau inc. Niveau statique 13.62 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits Om 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires nappe (m) (m) 

8h00 0 13.62 - Début du pompage 

8h02 2 18.22 4.60 Q = 340 I/min 

8h05 5 19.78 6.16 

8h10 10 19.82 6.20 

8h15 15 19.82 6.20 

8h20 20 19.82 6.20 

8h25 25 19.83 6.21 

8h40 40 19.97 6.35 

9h00 60 20.01 6.39 Q = 335I/min 

9h45 105 20.02 6.40 

13h25 325 20.06 6.44 Q = 3401/min 

20h20 740 20.16 6.54 

0h18 978 20.20 6.58 Samedi 12 oct 2019, Q = 336I/min 

6h59 1379 20.22 6.60 

11h33 1653 20.23 6.61 Q = 3401/min 

16h40 1960 20.24 6.62 Q = 335I/min 

23h00 2340 20.25 6.63 

7h00 2820 20.26 6.64 Dimanche 13 oct 2019, Q = 340 I/min 

11h49 3109 20.27 6.65 Q = 3401/min 

17h08 3428 20.28 6.66 

8h00 4320 20.29 6.67 Lundi 14 oct 2019, Q = 340 I/min 

PW-1 





g 
1= 
a., 
E 

0 

0.05 

0.1 

~ 0.15 
CU 
.c 
CU 
a:: 

0.2 

C 
:... 

0.25: · 
1 

1 

0.3, 
1 

0.35 

i 1 

RABATTEMENT EN FONCTION DU TEMPS (Essai longue durée) 
Temps (minute) 

T = 0.183 Q 
As 

T = {0.183) (0.34 m3/min) 
0.16m 

T = 0.389 m2/min 

K = T/b = 0.389 m2/min 
16m 

K =0.024 m/min (0.04 cm/s) 

0 8 

GEN19095 
PO-02 





ESSAI DE POMPAGE 

Projet Essai de pompage Piézomèt re PO-2 

Client Excavation Dolbeau inc. Niveau statique 14.70 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 32.20 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

8h00 0 14.70 - Début du pompage 

8h25 25 14.70 0.00 

8h40 40 14.70 0.00 

9h55 55 14.72 0.02 

13h30 330 14.74 0.04 

20h24 744 14.76 0.06 

1h00 1020 14.78 0.08 Samedi 12 oct 2019 

7h10 1390 14.81 0.11 

16h15 1935 14.83 0.13 

23h45 2325 14.84 0.14 

11h54 3114 14.86 0.16 Dimanche 13 oct 2019 

17h10 3430 14.87 0.17 

1h00 3900 14.88 0.18 Lundi 14 oct 2019 

7h45 4305 14.89 0.19 Fin du pompage à 8h00 

PO-02 



ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre PO-1 

Client Excavation Dolbeau inc. Niveau statique 9.78 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 169.81 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

8h00 0 9.78 - Début du pompage 

10h00 120 9.78 0.00 

20h40 760 9.785 0.005 

7h1 5 1395 9.79 0.01 Samedi 12oct2019 

16h20 1940 9.795 0.015 

12h33 3153 9.805 0.025 Dimanche 13 oct 2019 

17h21 3441 9.805 0.025 

7h14 4274 9.81 0.03 Lundi 14 oct 2019 

Fin du pompage à 8h00 

PO-01 



ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre PO-03 

Client Excavation Dolbeau inc. Niveau statique 12.36 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 207.32 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

8h00 0 12.36 - Début du pompage 

9h30 90 12.36 0.00 

20h30 750 12.36 0.00 

11h46 1666 12.36 0.00 Samedi 12 oct 2019 

23h51 2391 12.36 0.00 

12h02 3122 12.37 0.01 Dimanche 13 oct 2019 

17h17 3437 12.37 0.01 

7h29 4289 12.38 0.02 Lundi 14 oct 2019 

Fin du pompage à 8h00 

PO-03 



ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre PZ-13 

Client Excavation Dolbeau inc. Niveau statique 11.08 m 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 100.38 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe(m) (m) 

8h00 - 11 .08 - Début du pompage 

9h25 85 11.08 0.00 

13h25 325 11.08 0.00 

7h36 1416 11 . 11 0.03 Samedi 12 oct 2019 

16h44 1964 11 .11 0.03 

23h42 2322 11 .12 0.04 

11h57 3117 11 .125 0.045 Dimanche 13 oct 2019 

17h13 3433 11 .12 0.04 

7h25 4285 11.135 0.055 Lundi 14 oct 2019 

Fin du pompage à 8h00 

PZ-13 



ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre PZ-13A 

Client Excavation Dolbeau inc. Niveau statique 11.03 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 101 .15 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires 
nappe (m) (m) 

8h00 - 11 .03 - Début du pompage 

9h26 86 11.03 0.00 

13h26 326 11.03 0.00 

7h37 1417 11 .05 0.02 Samedi 12 oct 2019 

16h45 1965 11.07 0.04 

23h44 2324 11.08 0.05 

11h56 3116 11 .09 0.06 Dimanche 13 oct 2019 

17h14 3434 11 .09 0.06 

7h28 4288 11.11 0.08 Lundi 14oct2019 

PZ-13A 



ESSAI DE POMPAGE 

Projet Essai de pompage Piézomètre PZ-14 

Client Excavation Dolbeau inc. Niveau statique 9.97 

Endroit Dolbeau-Mistassini Puits de pompage PW-1 

No. Dossier GEN19095 Distance du puits 65.27 m 
de pompage 

Date Vendredi 11 octobre 2019 

Heure Temps (min) 
Profondeur Rabattement 

Commentaires nappe (m) (m) 

8h00 0 9.97 - Début du pompage 

8h45 45 9.97 0.00 

10h00 120 9.97 0.00 

13h35 335 9.975 0.005 

20h27 747 10.005 0.035 

1h10 1030 10.01 0.04 Samedi 12 oct 2019 

7h30 1410 10.02 0.05 

16h20 1940 10.04 0.07 

23h41 2321 10.05 0.08 

12h36 3156 10.750 0.105 Dimanche 13 oct 2019 

17h17 3437 10.850 0.115 

1h08 3908 10.09 0.120 Lundi 14 oct 2019 

7h16 4276 10.095 0.125 

PZ-14 



ANNEXE 7 
RAYON D ' INFLUENCE PUITS PW-1 

GENNEN INC. 
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