Project 90250
Revision 0, 5/6/2011

APPENDIX W
BORING LOGS, GEOPHYSICAL LOGS AND GEOTECHNICAL DATA




COMPANY:

CORNERSTONE ENVIRONMENTAL GROUP, LLC

Location: Marana Regional Landfill

well |CEG#1, CEG#2, CEG#3, CEG#4

OTHER SERVICES |

CEGH1 - Jan 13, 2011, CEG#2 - Jan 20, 2011,
Date |cans: Jan 27, 2011, CEG# - Feb 9, 2011

BH Fluid |

Casing

Open Home

File Name

Marana Landfill

Depth Driller

Various

Depth Logger

Various

Logged by:

Craig Young

Withess:

Bill Soukup

CEG#1 - Gaurnirmas

CEG#2Z - Garmima

CEGH#HS - Gamma

CEG#4 - Gamma
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PROJECT:

MARANA LANDFILL

*> CORNERSTONE LOCATION:|Marana, Arizona Borehole No.: NE
. Environmental Group, LLC CLIENT:
PROJECT NO.:{090250.03 Total Depth: 60 ft.
Contractor: NA Start Date: Feb. 9, 2011 Northing: Well Dia.: N.A. in.
Drill Rig: Schramm 450 Finish Date:| Feb. 9, 2011 Easting: Depth to Water: N.A. ft.
Driller: Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: N.A. Latitude:
g
w Stratum and
S Field Descriptions:
&
[a}
0
Sand and Silt
5
10
15
20 SS-1 |Brown SAND and SILT
25
30
35
40 $S-2 |Brown SAND and SILT
45
50
55
60 SS-3 IBrown SAND and SILT




PROJECT:[MARANA LANDFILL
#> CORNERSTONE LOCATION:|Marana, Arizona Borehole No.: NW
% Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 50 |[ft.
Contractor: NA Start Date:| Feb. 10, 2011 Northing: Well Dia.:| N.A. [in.
Drill Rig: Schramm 450 Finish Date:| Feb. 10, 2011 Easting: Depth to Water:| N.A. |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: N.A. Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
g
0
Sand
5
10
15
20 $S-1 IBrown SAND
25
30
35
40 $S-2 IBrown SAND
45
50
55
60 $S-3  |Brown SAND
65
70
75
80 $S-4 IBrown SAND




PROJECT:

MARANA LANDFILL

- CORNERSTONE LOCATION: |Marana, Arizona Borehole No.: SW
y Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 50 |[ft.
Contractor: NA Start Date:| Feb. 10, 2011 Northing: Well Dia.:| N.A. [in.
Drill Rig: Schramm 450 Finish Date:| Feb. 10, 2011 Easting: Depth to Water:| N.A. |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: N.A. Latitude:
g
w Stratum and
=] Field Descriptions:
&
[a)
0
Sand
5
10
15
20 $s-1 IBrown SAND
25
30
35
40 $S-2 |Brown SAND
45
50
55
60 $$-3  |Brown SAND




PROJECT:

MARANA LANDFILL

- CORNERSTONE LOCATION: Marana, Arizona Borehole No.: SE
y Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 50 |[ft.
Contractor: NA Start Date:| Feb. 10, 2011 Northing: Well Dia.:] N.A. [in.
Drill Rig: Schramm 450 Finish Date:| Feb. 10, 2011 Easting: Depth to Water:| N.A. |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.0O.C. Elevation: N.A. Latitude:
g
w Stratum and
=] Field Descriptions:
&
[a)
0
Sand and Silt
5
10
15
20 $$-1 IBrown SAND and SILT
25
30
35
40 $S-2 |Brown SAND and SILT
45
50 $S-3 |Brown SAND




PROJECT:|MARANA LANDFILL
’ C ORNE RS TONF LOCATION:|Marana, Arizona Monitoring Well No.: C EG_ MWl
% Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth: 360 ft.
Contractor: NA Start Date:| Jan. 10, 2011 Northing: Well Dia.: 4 in.
Drill Rig: Schramm 450 Finish Date:| Jan. 14, 2011 Easting: Depth to Water: 181 ft.
Driller: Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1978.6 Latitude:
g
w Stratum and . .
< Field Descriptions: Well Construction View
&
0
Fine Sand
5 NS
Cement
10
15 NS
8" Steel Casing
20
25 Cs-1 |Brown fine SAND, little Silt, trace gravel <—— 8" Borehole
30
— 1 4.5" PVC Casing
35 CS-2 IBrown fine SAND, little Silt, trace gravel
40
Silt and Clay
45 CS-3 |Brown SILT, little Clay, trace gravel
50
<  Cement
55 CS-4 IBrown SILT and CLAY, little gravel
60
Gravel
65 CS-5  |Gray/Brown f-m GRAVEL, some fine Sand
70
75 CS-6  |Gray/Brown f-m GRAVEL, some fine Sand




PROJECT:

MARANA LANDFILL

CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG- MW]_
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 360 |[ft.
Contractor: NA Start Date:| Jan. 10, 2011 Northing: Well Dia.: 4 [in.
Drill Rig: Schramm 450 Finish Date:| Jan. 14, 2011 Easting: Depth to Water:| 181 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.0O.C. Elevation: 1978.6 Latitude:
g
L Stratum and . .
< Field Descriptions: Well Construction View
g
75 CS-6 |Gray/Brown f-m GRAVEL, some fine Sand
80 .
5 4.5" PVC casing
85 Cs-7 |Brown f-m GRAVEL, some fine Sand
< 8" Borehole
90
Silt and Clay
95 CS-8 IBrown SILT and CLAY, some crs gravel
100
105 €S9 |Brown SILT and CLAY, some crs gravel
110
D Cement
115 CS-10 |Brown SILT and CLAY, trace fine gravel
120 Bentonite chip seal
125 cslt Gravel
Gray/Brown f-c GRAVEL, clean
130
135 Cs-12 |Gray/Brown f-c GRAVEL, clean #10-#20 Gravel Pack
140
4.5" dia. 32slot PVC
145 CS-13 |Gray/Brown f-c GRAVEL, clean screen

150




PROJECT:

MARANA LANDFILL

@ CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW]_
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 360 |ft.
Contractor: NA Start Date:| Jan. 10, 2011 Northing: Well Dia.: 4 lin.
Drill Rig: Schramm 450 Finish Date:| Jan. 14, 2011 Easting: Depth to Water:| 181 |ft.
Driller:]  Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1978.6 Latitude:
ﬁ_—i Stratum and . .
ﬁ Field Descriptions: Well Construction View
a
150
Clay
155 Cs-14 IBrown CLAY, trace gravel 45" dia. 32 slot PVC
sereen
160
< 8" Borehole
165 Cs-15 IBrown CLAY, little fine gravel
170
175 CS-16 |Brown CLAY, little fine gravel
180
185 CS-17 IBrown CLAY, little fine gravel
#10-#20 Gravel Pack]
190
195 Cs-18 IBrown CLAY, little fine gravel
200
205 CS-19 IBrown CLAY and SILT, little fine gravel
210
Silt with thin Sand/Gvl Layers
215 CS-20 |Silt and Clay with thin interbeds of Sand
220
225 CS-21 |Silt and Clay with thin interbeds of Sand Screen bottom @ 225 ft




PROJECT:[MARANA LANDFILL
& CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW]_
% Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 360 |[ft.
Contractor: NA Start Date:| Jan. 10, 2011 Northing: Well Dia.: 4 [in.
Drill Rig: Schramm 450 Finish Date:| Jan. 14, 2011 Easting: Depth to Water:| 181 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1978.6 Latitude:
tratum an . .
= . - Well Construction Vie
g_ Field Descriptions: uett 1ew
j<
a

225 Cs-21 |Silt and Clay with thin interbeds of Sand

230

235 CS-22 |silt and Clay with thin interbeds of Sand

<« 8" Borehole

240

245 CS-23 |Silt and Clay with thin interbeds of Sand

250
255  Cs24 Gravel

Brown/Gray m-c SAND and f GRAVEL, clean
260

< Granular Backfill

265 CS-25 |Silt and Clay with thin interbeds of Sand

270

275 CS-26 |Silt and Clay with thin interbeds of Sand

280

285 CS-27 |Silt and Clay with thin interbeds of Sand

290

295 Cs-28 |Silt and Clay with thin interbeds of Sand

300




#> CORNERSTONE

PROJECT:|MARANA LANDFILL

LOCATION:|Marana, Arizona

Environmental Group, LLC

CLIENT:

Monitoring Well No.: CEG-MW]_

PROJECT NO.:{090250.03

Total Depth:| 360 |[ft.

Contractor: Start Date:| Jan. 10, 2011 Northing: Well Dia.: 4 lin.
Drill Rig: Schramm 450 Finish Date:| Jan. 14, 2011 Easting: Depth to Water:| 181 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1978.65 Latitude:

@, Stratum and . .
g Field Descriptions: Well Construction View

A

300

Silt and Clay
305 CS-29 IBrown SILT and CLAY
310
< 8" Borehole

315 CS-30 IBrown SILT and CLAY

320

325 CS-31 IBrown SILT and CLAY

330

335 CS-32 IBrown SILT and CLAY

<———  Granular Backfill

340

345 CS-33 IBrown SILT and CLAY

350

355 CS-34 |Brown SILT and CLAY with occ. Sand layers

360

END OF BORING AT 360 FEET




PROJECT:|MARANA LANDFILL
¢ CORNERSTONE LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW?2
g Environmental Group, LLC CLIENT:

PROJECT NO.:[090250.03 Total Depth: 262 ft.
Contractor: NA Start Date:| Jan. 17, 2011 Northing: Well Dia.: 45 in.
Drill Rig: Schramm 450 Finish Date:| Jan. 20, 2011 Easting: Depth to Water: 187 ft.
Driller: Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1976.12 Latitude:
E\ S d
- tratum an . .
< Field Descriptions: Well Construction View
g
0
Fine Sand
5 NS
Cement
10
15 NS
8" Steel Casing
20
(23'-25") 25 ss-1 |Brown fine SAND, trace Silt, trace f gravel <—— 8" Borehole
30
<|—4.5" PVC Casing
35 NS
(40-42") 40 ss-2 |Brown f-c SAND, trace f gravel
Clay and Silt
45 cs-1 |Brown CLAY, little fine SAND, trace gravel
50
<——  Cement
55 cs-2 |Brown SILT, trace Clay, trace ¢ sand
(60"-62") 60 ss-3  |Brown SILT, trace clay
Sand
65 cs-3 |Brown coarse SAND, trace Silt
70
75 cs-4  |Brown coarse SAND, trace Silt




PROJECT:[MARANA LANDFILL
\’:, CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW2
: Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 262 |[ft.
Contractor: NA Start Date:| Jan. 17,2011 Northing: Well Dia.:] 4.5 |[in.
Drill Rig: Schramm 450 Finish Date:| Jan. 20, 2011 Easting: Depth to Water:| 187 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1976.12 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
g
75 cs-4 |Brown coarse SAND, trace Silt

(80'-82") 80 sS4

85 cs-5
90
95 CS-6

(100-102) 100  sss

Silt
Brown SILT with interbedded layers f-c Sand

Brown SILT, trace Sand

Brown SILT, trace Sand

Brown SILT, trace Clay

105 cs-7
110
115 cs-8

(120'-1221) 120 SS-6

Sand
Brown f-c SAND, trace Silt

Brown f-c SAND, little Gravel

Brown SAND, some Gravel, trace silt

125 Cs-9
130
135 Cs-10

(140°-142%) 140 SS-7

145 cs-11

150

Silt and Clay
Brown SILT, some Sand

Brown SAND and Silt

Brown SILT, trace Clay

CLAY, little Silt, occ. Sand layers

5 4.5" PVC casing

< 8" Borehole

< Cement

<— Bentonite chip seal

45" dia. 32 slot PVC
screen

#10-#20 Gravel Pack




PROJECT:|MARANA LANDFILL

LOCATION:|Marana, Arizona

Monitoring Well No.:

@ CORNERSTONE

Environmental Group, LLC

CLIENT:

CEG-MW?2

PROJECT NO.:{090250.03

Total Depth:| 262 |ft.

Contractor: NA

Start Date:| Jan. 17, 2011 Northing:

Well Dia.:] 4.5 |[in.

Drill Rig: Schramm 450 Finish Date:| Jan. 20, 2011 Easting: Depth to Water:| 187 |ft.
Driller:] Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1976.12 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
&
150
155 CS-12

Brown SILT, little Clay, occ. Sand layers

(160-162") 160  SS8

165 Cs-13
170
175 Cs-14

(180'-182") 180 SS9

185 Cs-15
190
195 Cs-16

(200°-202") 200 SS-10

205 Cs-17
210
215 Cs-18

Clay
CLAY, some Silt

CLAY, some Sand, occ gravel

CLAY, some Sand, little Silt

CLAY, some Silt, occ Sand layers

CLAY, some Silt

CLAY, some Sand

CLAY, little Silt occ gravel

CLAY, little Silt occ gravel

CLAY, some Silt

(220°-222") 220 Ss-11

225 CS-19

Silt

SILT, little CLAY

SILT, little CLAY

4.5" dia. 32slot PVC
sereen

| <« 8" Borehole
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PROJECT:

MARANA LANDFILL

“‘:I CORNERSTONF‘ LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW2
na® Environmental Group, LLC CLIENT:
PROJECT NO.:1090250.03 Total Depth:| 262 |[ft.
Contractor: NA Start Date:| Jan. 17,2011 Northing: Well Dia.:] 4.5 |[in.
Drill Rig: Schramm 450 Finish Date:| Jan. 20, 2011 Easting: Depth to Water:| 187 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1976.12 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
g
225 CS-20 |SILT, little CLAY
230
235 CS-21 |SILT, little CLAY
(240'-242") 240 SS-12 |SILT, little CLAY Screen bottom @ 240 ft
245 Cs-22 |SILT, trace Sand
250
255 CS-23 |SILT, trace Sand <———  Granular Backfill
(260'-262") 260  SS-13 |CLAY, some Silt

End of Boring at 262’




PROJECT:[MARANA LANDFILL
@ CORNERSTONE LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MWS3
Environmental Group, LLC CLIENT:
PROJECT NO.:[090250.03 Total Depth: 260 ft.
Contractor: NA Start Date:| Jan. 21, 2011 Northing: Well Dia.: 45 in.
Drill Rig: Schramm 450 Finish Date:| Jan. 28, 2011 Easting: Depth to Water: 172 ft.
Driller: Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1967.56 Latitude:
ELE Stratum and
% Field Descriptions: Well Construction View
a
0
Sand
5
Cement
10 NS
15
8" Steel Casing
(207-22") 20 ss-1 |Brown CLAY, little Sand, little silt
25 cs-1 |Brown SAND, some Silt <—— 8" Borehole
30
5" PVC Casing
35 cs-2  |Brown SAND, some Silt
(40"-42") 40 ss-2  |Brown SAND, trace Silt
45 cs-3  |Brown SAND, some Gravel
50
Clay and Silt
55 cs-4 |Brown CLAY, little Silt, little sand, occassional grave
(60"-62") 60 ss-3  |Brown SILT, trace Clay
Bentonite chip seal
65 cs5  |Brown CLAY, little Silt, trace sand
70
Sand
75 cs-6  |Brown SAND, some Clay




PROJECT:

MARANA LANDFILL

g CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW3
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 260 |ft.
Contractor: NA Start Date:| Jan. 21, 2011 Northing: Well Dia.:] 45 |[in.
Drill Rig: Schramm 450 Finish Date:| Jan. 28, 2011 Easting: Depth to Water:| 172 |ft.
Driller:]  Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1967.56 Latitude:
ﬁ_—i Stratum and . .
ﬁ Field Descriptions: Well Construction View
a
75 CS-6 |Brown SAND, some Clay
Clay and Silt
80'-82' 80 SS-4
( ) Brown SILT, trace Clay 45" PVC casing
85 CS-7 IBrown SILT, some Sand
< 8" Borehole
90
95 Cs-8 |Brown CLAY, little Sand
Sand and Gravel
(100°-102") 100 S$-5 IBrown fine clean SAND
105 CS-9 lUnconsolidated SAND, trace Silt
110
115 CS-10 |Gray/Brown GRAVEL and SAND, trace silt
(120°-122") 120 SS-6  |Gray/Brown GRAVEL and CLAY Bentonite chip seal
125 CS-11 IBrown SAND, trace Silt
130
135 CS-12 |Brown SAND, trace Gravel, trace silt
(140'-142") 140 $S-7 |SAND, little Gravel, trace clay
#10-#20 Gravel Pack]
145 CS-13 |SAND, trace Gravel, trace silt
150 45" dia. 32 slot PVC

screen




PROJECT:|MARANA LANDFILL

@ C ORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: C EG - MW3
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 260 |ft.
Contractor: NA Start Date:| Jan. 21, 2011 Northing: Well Dia.:] 45 |[in.
Drill Rig: Schramm 450 Finish Date:| Jan. 28, 2011 Easting: Depth to Water:| 172 |ft.
Driller:] Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1967.56 Latitude:
tratum an . .
= Well Construction View
< i inti .
§ Field Descriptions:
[a}
150
155 CS-14 ISAND, little Gravel, trace silt

(160'-162") 160 S8

165 Cs-15
170
175 Cs-16

(180'-182") 180 SS9

GRAVEL, some Sand, trace silt

SAND, some Silt

SAND, some Silt

GRAVEL, some Sand, little silt

185 Cs-17
190
195 Cs-18

(200-202") 200 NS

205 Cs-19
210
215 Cs-20

(220°-222") 220 $S-10

225 CSs-21

Alternating Sand and Silt
SILT, trace Gravel

Sand

SAND, some Silt

CLAY, little Silt

SAND, little Clay

SILT, small layer of Sand

Brown SILT, trace Sand

4.5" dia. 32slot PVC
sereen

< 8" Borehole

#10-#20 Gravel Pack]




" CORNERSTONE

PROJECT:|MARANA LANDFILL

LOCATION:|Marana, Arizona

Environmental Group, LLC

CLIENT:

Monitoring Well No.: CEG-MW3

PROJECT NO.:{090250.03

Total Depth:| 260 |[ft.

Contractor: NA Start Date:| Jan. 21, 2011 Northing: Well Dia.:] 4.5 |[in.
Drill Rig: Schramm 450 Finish Date:| Jan. 28, 2011 Easting: Depth to Water:| 172 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.0O.C. Elevation: 1967.56 Latitude:
g
w Stratum and . .
< Field Descriptions: Well Construction View
g
225  cs-21 |Brown SILT, trace Sand
230 #10-#20 Gravel Pack]
235 Cs-22 |Brown SILT, trace Sand
" . 8" Borehole
(240'-242") 240 Ss-11 |Brown SILT, some Clay, trace sand '
245 Cs-23 |SAND, some Silt
250
<——  Granular Backfill
255 Cs-24 |SAND, some Silt
(260'-262") 260  ss-12 |cLAY, little Silt

END OF BORING AT 260 FEET

Screen bottom @ 248 ft




PROJECT:|MARANA LANDFILL
5 LOCATION:|Marana, Arizona Monitoring Well No.: -
*> CORNERSTONE _ CEG-MW4
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth: 280 ft.
Contractor: NA Start Date: Feb. 1, 2011 Northing: Well Dia.: 45 in.
Drill Rig: Schramm 450 Finish Date:| Feb. 8, 2011 Easting: Depth to Water: 169 ft.
Driller: Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1965.99 Latitude:
E:ET S d
w tratum an . .
< Field Descriptions: Well Construction View
&
0
Sand
5
Cement
10 NS
15
8" Steel Casing
(20"-22") 20 ss-1 |Brown SILT, some Sand, trace gravel
25 cs-1 |Brown SAND, little Silt, trace gravel <—— 8" Borehole
30
<|——4.5" PVC Casing
35 cs2 |Brown SAND, little Silt
40 NS
45 cs-3 |Brown SAND, little Gravel, trace silt <— Cement
50
Clay and Silt
55 cs-4 |Brown CLAY, trace Sand, trace silt
(60'-62") 60 ss-2 |Brown SILT, trace Sand
Sand Bentonite chip seal
65 cs5  |Brown SAND, little Silt
70
75 cs-6 |Brown SAND, little Silt




PROJECT:|MARANA LANDFILL
g CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW4
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 280 |ft.
Contractor: NA Start Date:| Feb. 1, 2011 Northing: Well Dia.:] 45 |[in.
Drill Rig: Schramm 450 Finish Date:| Feb. 8, 2011 Easting: Depth to Water:| 169 |[ft.
Driller:]  Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1965.99 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
g
75 cs-6 |Brown SAND, little Silt
(80-82") 80 ss-3  |Brown SILT, some fine Sand, trace clay . .
4.5" PVC casing
85 cs-7 |Brown SAND, little Silt
< 8" Borehole
90
95 cs-8 |Brown SAND, little Gravel, trace silt

(100-102) 100  ss4

105 Cs-9
110
115 CS-10

Brown SAND, trace Silt

Brown SAND, trace Silt

Brown SAND, trace Silt

(120-122") 120 sss

Gravel

Gray/Brown GRAVEL, some Sand, single rock

125 cs-11 |Brown SAND, trace Silt
130
135 cs-12 |Brown SAND, trace Silt
Gravel
(140'-142") 140 ss-6 |Gray/Brown GRAVEL, Some Sand
Sand

145 Cs-13

150

Brown SAND, trace Silt

Bentonite chip seal

#10-#20 Gravel Pack]

4.5" dia. 32slot PVC
screen




PROJECT:

MARANA LANDFILL

@ CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW4
Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 280 |ft.
Contractor: NA Start Date:| Feb. 1, 2011 Northing: Well Dia.:] 45 |[in.
Drill Rig: Schramm 450 Finish Date:| Feb. 8, 2011 Easting: Depth to Water:| 169 |[ft.
Driller:] Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1965.99 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
§.
150
155 cs-14 |Brown SAND, trace Silt 45" dia. 32 slot PVC
sereen
160 NS
< 8" Borehole
165 cs-15 |Brown SAND, trace Silt
170
175 cs-16 |Brown SAND, trace Silt
180 NS
185 cs-17 |Brown SAND, trace Silt
#10-#20 Gravel Pack]
190
195 cs-18 |Brown SAND, trace Silt
200 NS
Silt
205 cs-19 |Brown SILT, little fine Sand
210
215 cs-20 |Brown SILT, little fine Sand
220 NS
225 cs-21 |Brown SILT, some Sand, trace clay




PROJECT:[MARANA LANDFILL
,.. CORNERSTONF LOCATION:|Marana, Arizona Monitoring Well No.: CEG-MW4
e Environmental Group, LLC CLIENT:
PROJECT NO.:|090250.03 Total Depth:| 280 |[ft.
Contractor: NA Start Date:| Feb. 1, 2011 Northing: Well Dia.:] 4.5 |[in.
Drill Rig: Schramm 450 Finish Date:| Feb. 8, 2011 Easting: Depth to Water:| 169 |[ft.
Driller:| Far West Drilling El. Datum: Longitude:
Inspector: Craig Young T.O.C. Elevation: 1965.99 Latitude:
w tratum an . .
< Field Descriptions: Well Construction View
g
Eoa B
225 cs-21  |Brown SILT, some Sand, trace clay oy
o
230 3 #10-#20 Gravel Pack
[ 'g‘
235 cs-22 |Brown SILT, some coarse Sand, trace clay 3&
'*z‘ < 8" Borehole
240 NS
Sand
245 cs-23 |Brown SAND, some Silt
250

255 cs-24 |Brown SAND, some Silt

260 NS
Silt <——  Granular Backfill
265 cs-25 |Brown SILT, some Sand
270
275 NS
280

END OF BORING AT 280 FEET Screen bottom @ 240 ft
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3001 South 35" Street, Suite 6, Phoenix, AZ 85034 »

Phone 602/243-1600

L etter of Transmittal

Fax 602/243-2699

www.ninyoandmoore.com

Date: April 29, 2011 Project No: 602227003
To:  Cornerstone Environmental Group LLC Project Name: UPRR Bridge Monitoring
17 West Wetmore Road, Suite 310 44th Street Switch Project
Tucson, Arizona 85705 Phoenix, Arizona
Attention: Mr, Dan Kennedy
| We Transmit: | Via: | For Your: | The following:
B4 herewith L] mail [ use L] drawings

[ under separate cover
[Jas requested
[ facsimile
™ e-mail

] overnight mail
(] messenger

[1 review & comment
[:[ information

record

] distribution

] approval/acceptance
| signature

[ show drawing/product data
] specifications

[ calculations

[] subconsultant agreement

O change order

& report

U originals

[ copy of letter

[ diskettes [] zip disk [] cD

Description

[ Atterberg Limits Test Data

SW, SW-4 (40-60"), SE, NW, NE

FIGURE A-1

Sieve Analysis and Hydrometer Data

SW, SW-4 (40-60’), SE, NW, NE

FIGURES A-1- 6

X Maximum Dry Density Test Results

SW (0-207), SW-4 (40-60") FIGURE

FIGURES A-7-8

[ Triaxial Test Results

SW-4 (40-60") FIGURE A-1

FIGURES A-9-10

[ Permeability Test Results

SW-4 (40-60") - by others

BY OTHERS

REMARKS:

Dear Mr. Bowers,

Please find the attached test results for the Marana Landfill project. Feel free to contact me

with any questions or comments.

Sincerely,

Matthew Marcus, P.E.

Senior Project Engineer

Ninyo & Moore

3202 East Harbour Drive
Phoenix, Arizona 85034

(602) 243-1600 (x6213)

(602) 243-2699 (Fax)
mmarcus@ninyoandmoore.com

Experience - Quality - Commitment

Geotechnical Engineering
Engineering Geology

Materials Testing and Inspection
Construction Management

Engineering Design

Environmental Engineering

Environmental Site Assessments

B Regulatory Compliance and
Permitting

B Water Quality and Resource
Evaluations

B Hazardous Waste Management

B Soil and Groundwater
Remediation

B Asbestos and Lead-Based Paint
Surveys

B Geophysical Studies

B Mineral Resource Evaluations
B Value Engineering

B Forensic Studies

B Expert Witness Testimony

Phoenix ®m Irvine B Los Angeles

B Ontario ® Oakland ® LasVegas

B Salt Lake City B San Diego




USCS
SYMBOL | LOCATION | DEPTH | LIQUID | PLASTIC |PLASTICITY| CLASSIFICATION uscs
(FT) LIMIT, LL | LIMIT, PL | INDEX, PI | (Fraction Finer Than | (Entire Sample)
No. 40 Sieve)
° S 40-60 29 16 13 CL scC
= SW 0-20 - - NP ML SM
* SE 20-40 38 13 25 CL sC
o NW 20-40 30 15 15 CL SC
= NE 20-40 29 13 16 GL GC
NP - INDICATES NON-PLASTIC
60 /
50 =
= CH or OH /
o
5 0 <
[a]
2 CLor OL /
£ 30
O
= * /
< Va MH or OH
20 or
Y /
i
10
L CL - ML / ML or OL
0 -/ I
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

”Inya& Mnnre

ATTERBERG LIMITS TEST RESULTS

PROJECT NO.

DATE

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION

602227003

4/11

AVRA VALLEY ROAD
MARANA, ARIZONA

FIGURE

A-1

ATTERBERG1.xs




GRAVEL SAND FINES
Coarse Fine Coars4 Medium Fine SILT CLAY
U.S. STANDARD SIEVE NUMBERS HYDROMETER
i 3 211472t &31‘4" 38" 4 10 16 30 50 100 200
: T T nuwy T T T
e il
90.0 LU T | | ! \.\ | |
] I 1 | I 'T\\ | I
AR A | ITN I
1 O B i AL
L NELer \ \\ I
7 RN i | l " | i
g LI | BRI
> OO \ N T
= o NEVA Py \ \I |
2 [ 1T [ [ \ |
i ML W | INJ| |
= 40.0
z IR R \ | \L
Qo LI W \ |
i TTTIITT M \ I TN
w0 LI | \ | N
INEREN E \ I —a,
1
e T il s
T
T
e
e O LA \ il T -
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Sample | Depth Liquid | Plastic | Plasticity | & Passing
SYMB | 4 oatien (ft) Limit Limit Index 1o | Dao | Deo ! Co | No.200 | USCS
(%)
° SwW 0-20 s " NP |0.010]0.060|0.230| 230 | 16 34 SM
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Ninyo - phoore GRADATION TEST RESULTS FIGURE

PROJECT NO.

DATE

602227003

4/11

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD
MARANA, ARIZONA

A-2

SIEVE+HYDRO SW @ 0-20.xis




GRAVEL SAND FINES
Coarse Fine Coars4 Medium Fine SILT CLAY
U.S. STANDARD SIEVE NUMBERS HYDROMETER
1000 3" 21-1/2" 1" 34 318" 4 10 16 30 50 100 200
¥ T T T ] | | T T
T4
A h\l\\ il
900 i < i
I TN |
00 [+ I il
e i | N
'_ 700 { ] Il ] 1 1 L k ! 1
& M | N
n i | SHil
S T | N
s WL L | I\
w0 T | TR
i N | | |[IN
= 40.0
= T T | il
o | N | ml
SRR L
\.\
20.0
TR | ] S
w i T
i 3
i LLLL LI | | \ | \ ‘
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Sample | Depth Liquid Plastic | Plasticity Passing
Symbol |\ ocation | (f) Limit Limit | index | D [ Do [ Peo [ Cu | Co | No 200 [ USCS
(%)
[ ] SW-4 40-60 29 16 13 0.020] 0.040) 0.150| 7.5 0.5 48 SC
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Ninyo - pfoore GRADATION TEST RESULTS FIGURE

PROJECT NO.

DATE

602227003

4/11

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION

AVRA VALLEY ROAD
MARANA, ARIZONA

A-3

SIEVE+HYDRO SW @ 40-60.xls




GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine Silt Clay
U.S. STANDARD SIEVE NUMBERS HYDROMETER
312 1" I 2 e 4 8 16 30 50 100 200
100 i ; : : : ‘
| | ||| | \ | | | \
W T 1 ! i I I 1
0 | NN | | | | | | \
| LT | | \ | | l
o W N ] L
5 | O TN \ | | | |
£ e l ( l l |
z
i3]
P oe— NG
=z
L e N \L | i
W | HIER | | | | |
Q
S 0 [ - | | | | |
IO T T s T
20 ettt Skt
0 i HiRN i i ! | 9
l 1T T | | ! | |
L el il i
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Depth Liquid Plastic | Plasticity Passing
Symbol | Hole No. () Limit Limit e Dig Day | Deo Cy Ce No.200 | U.S.CS
(%)
® NE . 20-40 29 13 16 0.05 [ 0.70 | 6.00 [ 120.0| 1.6 12 GC
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Ninyo - Moore GRADATION TEST RESULTS FIGURE
PROJECT NO. DATE MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD A-4
602227003 4/11 MARANA, ARIZONA




PROJECT NO.

DATE

602227003

4/11

GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine Silt Clay
U.S. STANDARD SIEVE NUMBERS HYDROMETER
<> 1-1/2" 1" 374" 1/2" 3/8" 4 8 16 30 50 100 200
100 T 1 T T T T T T
[ ]l | | | | | |
% N —
L st |l
T T T T ~N | Il
o U L TN L i
5 \ L1 | | | | | |
£ 60 — I ! ™ l |
E \ L 1 | | [N | |
y 0 T | i | \T\\ | |
w
|1 | A A A
i N
i \ LT T | I | | \ I |
U T 8 e - |
WP it i ‘r\#
2 - —
o \ NN | | | | | i
\ 1T T | [ | [ [
o LU L el it ot i i
100 10 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Depth Liquid | Plastic | Plastici Passing
el L (th)) L?mit Limit Indexty Bio [ D | Dao | Gu [ Co | No.200 [ USGCS
(%)
® NW 20-40 30 15 15 - - - - -- 23 sC
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Ninyo - Moore GRADATION TEST RESULTS FiGURE

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD
MARANA, ARIZONA

A-5




GRAVEL SAND FINES
Coarse Fine Coarse Medium J Fine Silt Clay
U.S. STANDARD SIEVE NUMBERS HYDROMETER
3" 1-1/2" A" 374" 1/2" 38" 4 16 30 50 100 200
100 v — ST ‘ : : -
| T T T~ | | E |
90 Mot —H
o LI P ] ] | ||l
T T T T il
Cooro fHU L P L LN |1
o ey
5 LD P et \.\ [ (]l
£ 60 — ! | | ! |
2 IR Nl |
[ 50 Lk 2 S O S ; . ; ; ; |
y O L N
E o L LI ] . |
i [ REE RN | \ | | |
£ g0 L I | | | ! |
\ NN | 1 | | | |
20 T i f I I I
o \ 10 | | | | | |
T T T 1 L
o L LI ] | | | | | ,
100 10 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Depth Liquid | Plastic | Plasticity Passing
Symbol Hole No. (ft) Limit Limit Index Dm D30 Dsg Cu CC No. 200 U.S.C.S
(%)
5} SE 20-40 38 13 25 - - - - - 43 SC
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Ninyo - fioore GRADATION TEST RESULTS FIGURE
PROJECT NO. DATE MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD A-6
602227003 4/11 MARANA, ARIZONA




140.0

X | [
\ | |
\ 5
\\
135. -
35.0 X,
\\ Zero Air Void Line
\ ‘ 7 (Specific Gravity = 2.60)
\ A
130.0 7
NS
¥
\\
g 125.0 N |
3 \\-
s 7o
% 120.0 7 NN
L 7 NN
- / N\
(4 / N\
o X
115.0 <
5
N
\\
110.0 T
N
AN
105.0 N
N
X
N
100.0 N
0 10 15 20 25
MOISTURE CONTENT (%)
e Deoth Maximum Dry | Optimum Moisture
P P Soil Description Density Content
Location (ft)
(pcf) (%)
SW 0-20 SM 121.1 11.0
Dry Density and Moisture Content Values Corrected for Oversize (ASTM D 4718-87) 121.0 11.0
PERFORMED IN GENERAL ACCORDANCE WITH [ | ASTM D 1557 ASTM D 698 METHOD([~]A [ ] []C
Ninyo - pfhoore PROCTOR DENSITY TEST RESULTS FIGURE

PROJECT NO.

DATE

602227003

4/11

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION

AVRA VALLEY ROAD
MARANA, ARIZONA

A-7




140.0

135.0 3
\
\
\\
130.0 X
\
X
N
— 125.0 A
6 \\ Zero Air Void Line
o \ 7 (Specific Gravity = 2.50)
>
= 00 N
pd ' N1/
L \ ¥
)
>— . \
5 y Y
115.0 N\ \\
/ AN
/ 5
\\
110.
10.0 AN
.
N
\\
105.0 A\
oS
N\
100.0 N
0 10 15 20 25
MOISTURE CONTENT (%)
Maximum Dry | Optimum Moisture
I_So?:n;tpi); DE?)th Soil Description Density Content
(pcf) (%)
SW-4 40-60 SC 1171 11.9
Dry Density and Moisture Content Values Corrected for Oversize (ASTM D 4718-87) 117.0 12.0
PERFORMED IN GENERAL ACCORDANCE WITH [ | ASTM D 1557 [“]ASTM D 698 METHOD[“]A [ B[ ]C
Ninyo « pfAoore PROCTOR DENSITY TEST RESULTS FIGURE

PROJECT NO.

DATE

602227003

4/11

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION

AVRA VALLEY ROAD
MARANA, ARIZONA

A-8




CONSOLIDATED UNDRAINED TRIAXIAL TEST

Boere e b e b e e b L
- 1 ! -
E User Spec. ) E } i -
1 1l¢ =0 psi | i i i r
. : ! ! ! —
119 = 31.0 i ' -1 | r
- —_— 1 1 -
4 [tan ¢* = 0.80 ! ! ! B
T oL R A ; . . -
] : ! ! C
| 1 ] I~
- ] : ! i L
o i | ! '
% | ! ! "
o 7 | ! 1 -
- | 1 1 -
i | 1 i
| | ] I~
J ! i 1 L
P —mmmm e R - - -
7 : o I 1 : B
] : i | ' C
= 1 | ! 1 -
- = i j i L
] g i 1 ! C
] - ! ! ! B
1 ’, S i . ! ! L
7] { i A ! A : 1 H i
0Tt e e
o] 20 40 60 80 100 120
p'. psi
Symbol 0} A ul]
Sample No.
70 N bt
i I | Test No. A B C
T | 1 ! B Depth 40-60C 40-60 40-80
ol e S —TEUS IO n Diameter, in 2.025 2.03 2.029
i Height, in 3.949 3.924 3.86
1
: © | Water Content, & 117 11.8 117
. | Dry Density, pcf 114.3 15.7 116.5
w
9_- Saturation, % 689.4 72.8 73.6
2 Void Ratio 0.448 0.43 0.42
= _ | Woter Content, % 15.9 15.9 15.0
o
& 2| Dry Density, pcf 116.3 116.5 118.3
7]
= o | Saturation*, % 100.0 100.0 100.0
= e
w £ | void Ratio 0.422 0.42 0.398
| Bock Press., psi 76.99 76.99 76.99
Ver. Eff. Cons. Stress, psi 14.93 29.9 59.91
Shear Strength, psi 5.852 11.16 19.69
Strain ot Foilure, % 6.46 8.62 7.25
Strain Rate, %/min 0.02 0.02 0.02
B-Value 0.85 0.95 0.95
Estimated Specific Cravity 2.65 2.65 2.65
VERTICAL STRAIN, % Liquid Limit 29 29 29
Plastic Limit 16 16 16
Project: MARANA LANDFILL r ] | o 1| T T
| V| o ] |
Location: SW-4 ) o] P Vo 1
Project No.: 602227003 1k L aE
Boring Mo.: SW(40°-60") : e v i i
| Vo ] N |
Sample Type: REMOLDED CU || | ! 4
Description: Clayey SAND
Remaorks:
Phase calculations based on start of test,
Fri, 28-APR-2011 14:35:48 _— i i G e P 5o
Ningo - Moore TRIAXIAL TEST RESULTS

PROJECT NO. DATE

602227003 411

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD
MARANA, ARIZONA

A-9

Triaxal Data.xs




CONSOLIDATED UNDRAINED TRIAXIAL TEST

4 NS! (ST S S (- 60 SN -
] ; | : i C ] ! | C
] | ! i ! L 1 i ! L
- : 1 : 1 = - : I |-
i ! | : i C ] : 1 i
4 ! 1 : | L . 1 | -
4 | ! ' ! L -~ ] H 1 L
4 : I I | [72] - : | -
3 - AN - - - - - d---me- — & 40 — e e -
o] ] 1 ' r Ll G| ! i
E 2 ! i : C = ] i : i
e | ! | C o ! 1 B
[72] N | [} r 5 I
£ E : ! [ £ ] ! | -
= i ! I ! L 4] i | I B
bl o T N I
L0 | I o (I T s = 28 e FTTT -
] ' : | : E Ll g i E [
o : ] : | E ] : ' o
3 1 ! | ! L - | ! 2
E ! i ! 2 ] i ! -
' : 1 : L N 1 ; i
1 1 1
| ! | ! = T | ' ! it
: | i | C 1 ! : : i
L e e LA E e | T
8] a 10 15 20 25 a 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
80 PR N T I CRY o T T Il PO B N BT 0 T Y ! e S SOV S M ! PN SN TR ST T A G T ! M B R R R
- | | [ 1 [
1 | Mox. Obliquity ! { | : r
i ! ! i
4lec = 1.45 psi ! ) i | L
4 | ! i -
11¢ =133 . | E -
4 [tan ¢ = 0.24 ' ! ! : L
fh—| s }osentesanay 4 L - e L I —
— ] 1 1 r
B I | 1 L
I 1 1
e 5 i | H -
2 — I | 1 -
(=9 -4 ] ! i -
- I 1 1
o T 1 | 1 F
- I 1 1 r
B ! | 0 L
I 1 ]
) [ T possamsena e Y LY .-y - ——
1 1 l r
I 1
1 : . L
- ‘L : 18
] ' ! L
B @ i [
] il \ -
0 T T T TT1 III T ‘[ T 17T lI ; L I T 1 TTTTTLETUTT Ill TTTrrri 71071
0 20 40 60 80 100 120
p, psi
Sample No.|Test No, Depth Tested By |Test Date |Checked By |Check Date |Test File
U] A 40-60 KLT 4/20/11 SH SW 40-60 2AA 4-21-11.dat
A B 40-60 KLT 4/18/11 SH SW 40-60 B 4-19-11.day
] c 40-60 KLT 4/19/11 SH SW 40-80 C 4-19-11.daf
Project: MARANA LANDFILL Location: SW-4 Project No.: 602227003

Boring No.: SW(40'-607)

Sample Type: REMOLDED CU

Description: Clayey SAND

Remarks:

Fri, 29-APR-2011 13:51:17

/Vin.ya& Mnnre

TRIAXIAL TEST RESULTS

PROJECT NO.

DATE

602227003

411

MARANA LANDFILL SITE - GEOTCHNICAL EVALUATION
AVRA VALLEY ROAD
MARANA, ARIZONA

FIGURE

A-10

Triaxial Data.xs




KEANTAN - -
LABORATORIES i e

April 21, 2011

Ninyo & Moore
3001 South 35" Street, Suite 6
Phoenix, Arizona 85034

Aftention: Matt Marcus

Subject: Report/Laboratory Test Results
Project Name: Marana Landfill
Project No.: 602227003
KTL Project No.: 05-318-101

Dear Matt Marcus:

Enclosed are results of the laboratory testing program conducted on samples from the above
referenced praject. The testing performed for this program was conducted in general accordance
with testing procedures as follows:

TYPE OF TEST TEST PROCEDURE
Permeability ASTM D 5084

Attached herewith is Summary of Permeability Test Result (1).

We appreciate the opportunity to provide testing services to Ninyo & Moore. If you have any
questions regarding the test results, please contact us.

Very truly yours,

640 N. Diamond Bar Blvd., Diamond Bar, CA 91765 « Tel.: (909) 860-1896 « Fax: (909) 860-1856



640 N. Diamond Bar Blvd., Diamond Bar, CA 91765 = Tel.: (909) 860-1896 - Fax: (909) 860-1856

| KEANTAN
~,  LABORATORIES el Bbeomono com

SUMMERY OF LABORATORY TEST
RESULT

PROJECT NAME.: Marana Landfill KTL NO.: 05-318-101
PROJECT NO.: 602227003 CLIENT.: Ninyo & Moore
DATE.: 4/21/2011 SUMMARIZED BY.: K. Tan
Boring DEPTH | MOISTURE DRY HYDRAULIC
NO. (in) CONTENT | DENSITY |CONDUCTIVITY
(%) (pef) (cmisec)
ASTM D 2937 | ASTM D 2937 ASTM D 5084
11.64 111.67 9.38E-07

L
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