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1.0 INTRODUCTION

This report presents the results of our final geotechnical investigation for the proposed Nevada
Department of Transportation (NDOT) Roop Street Annex Office Building to be located at 1253 Oregon
Street, Carson City, Nevada. Currently, the proposed building will be a single-story structure 270 feet long
and 60 feet wide encompassing approximately 16,200 square feet. The structure will be a masonry block
building with concrete slab-on-grade flooring and conventional shallow spread foundations. It is our
understanding that the current planned finished floor elevation is 4,654.80 feet.

2.0 SCOPE OF WORK

The purpose of this report is to provide final design recommendations for the proposed project.
Recommendations are based on our previously prepared Preliminary Geotechnical Report and the results
of our recent field exploration and laboratory testing program. The preliminary geotechnical report is
included in Appendix E of this report.

Site soils may likely be subject to liquefaction during a seismic event. However, the proposed building will
be a one-story structure and does not require a site specific evaluation. A liquefaction analysis was
performed as part of this geotechnical investigation to analyze anticipated total and differential settlement

of the structure during a seismic event.

3.0 FIELD EXPLORATION

Field exploration consisted of drilling two borings on the site near the northern and southern ends of the
proposed structure on December 14", 15", 19" and 20", 2011. Borings RSA-1 and RSA-2 were drilled to
depths of 462 feet and 514 feet, respectively. Boring locations are presented on the Boring Location Map
in Appendix A and were obtained by pacing and measurement from existing structures in the area and
should be considered accurate only to the degree implied by the method used.

The borings were drilled using a Diedrich D120 drill rig (Drill Rig Unit #1627) equipped with an automatic
hammer utilizing a mud rotary bit with water/bentonite drilling fluid. The borings were backfilled with grout

upon completion and the pavement surface was patched with cold mix asphalt.

An NDOT engineer logged the subsurface conditions encountered during the field investigation. Soils
were classified according to the Unified Soil Classification System (USCS) as described in American
Society of Testing and Materials (ASTM) D 2487. Boring logs and a brief key to the USCS are included in
Appendix B.

Soil samples were obtained using a Standard Penetration Sampler driven 18 inches (unless otherwise
noted) into the bottom of the boring using a 30-inch drop of a 140-pound hammer (Standard Penetration

Test — SPT). The number of blows to drive the sampler the final 12 inches of an 18-inch penetration into
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undisturbed soil provides an N-value (presented as ‘Blow Count’ on the boring logs). The N-value is an
indication of the apparent density/consistency of the in situ soils. Blow counts presented on the boring logs
have not been corrected for energy, sampler type, rod length, hammer type, etc. It should be noted that
the SPT sampler was not lined during sampling. The energy transfer from the automatic hammer into the
drill rig string was calibrated at 87.5% for Unit #1627 (SPT Calibration done by Gregg Drilling and Testing,
Inc., June 18, 2009).

Soil samples were returned to the NDOT Materials and Testing Laboratory and tested as described under
the Laboratory Testing section of this report. The maximum particle size recovered using the SPT sampler
is approximately 1% inches. Therefore, the boring logs may not adequately represent the actual quantity

or presence of gravels, cobbles or boulders.

4.0 LABORATORY TESTING
Laboratory data is presented in Appendix C of this report and include a summary of test results and
graphical reports. A limited Laboratory Testing Program was performed for selected samples consisting
of:

e Natural Moisture Contents (Nev. T-104)

e Particle Size Gradations (Nev. T-206)

e Atterberg Limits (Nev. T-210, T-211 and T-212)

5.0 GEOTECHNICAL SUBSURFACE PROFILE

Based on the laboratory and field exploration data, soils were generally granular with a loose to medium
dense relative density within the upper ten feet of the soil horizon. A majority of the site soils consisted of
silty sand to silty sand with gravel with some clayey sand and poorly graded sand with silt and gravel. A
soft sandy silt layer was encountered within both borings at an approximate depth of 2% feet and varied in
thickness from 3 feet within boring RSA-1 to 1% feet within boring RSA-2. Sandy lean clay was
encountered within boring RSA-1 at a depth of 7 feet with an approximate thickness of 3%z feet and within
boring RSA-2 at a depth of 142 feet with a thickness of about 2% feet.

Groundwater was allowed to stabilize for a minimum of 24 hours and was measured at approximately 7
feet below the ground surface. However, based on previous exploration data and mottling observed in the
soils above the current groundwater elevation, groundwater may rise to shallower depths. Fluctuations in
soil moisture and/or groundwater conditions as noted in this report may occur due to variations in

precipitation and other factors.

6.0 LIQUEFACTION ANALYSIS

The Carson City Development Services Department utilizes the 2006 International Building Code (IBC). It

has been determined that lenses of liquefiable soils are present within the subsurface profile; however, the
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Standard Penetration Resistance (N) is between 15 and 50, indicating a Site Class D is applicable for this
site. A liquefaction analysis was performed as part of this investigation to determine the maximum

anticipated total and differential settlement during a seismic event.

The liquefaction analysis was performed utilizing procedures by Idriss and Boulanger (2008). Based on
the data provided in the 2006 IBC, the USGS National Seismic Hazards Maps and the USGS Seismic
Hazards Curves, Response Parameters and Design Parameters java software program, a peak ground
acceleration of 0.456 was utilized (SDs/2.5). In addition, the earthquake magnitudes (Ms) for the project
range from 6.8 to 7.4. The analysis was performed using an anticipated shallow groundwater table depth
of 5 feet. The results of the liquefaction analysis are presented in Section 7.3 — Settlement. Refer to

Appendix D for liquefaction analysis calculations.

7.0 DISCUSSCION AND RECOMMENDATIONS
The following sections update the recommendations provided in the Preliminary Geotechnical Report.
Refer the Preliminary Geotechnical Report presented in Appendix E for additional recommendations and

design parameters.

71 EARTHWORK

Based on the proposed finished floor elevation of 4,654.80 feet and details provided in the civil plans,
footings will be founded at depths of approximately 1.5 feet and 3.5 feet below the existing ground surface
at the southern and northern end of the structure, respectively. The boring logs indicate that foundations
will either bear directly on or near the soft sandy silt layer encountered within both exploratory borings. It is
recommended that the soft silt layer be removed in its entirety and replaced with properly compacted
structure fill placed in accordance with the recommendations presented in the Preliminary Geotechnical
Report. This soil layer is approximately 1%z to 3 feet thick overlying loose, very moist to wet clayey sand.
As previously noted in the preliminary report, unstable soil conditions may occur during
construction due to the presence of shallow groundwater and fine-grained soils. The contractor
should anticipate that pumping and unstable soil conditions will likely be encountered during

construction. Refer to Section 7.3 of the Preliminary Geotechnical Report.

7.2 FOUNDATIONS
Provided that foundation grade soils are properly prepared, the bearing pressures presented in Table 1 in
the preliminary report can be utilized for the design of individual column footings and continuous wall

footings. Table 1 from the Preliminary Geotechnical Report is presented on the following page.



TABLE 1 — FOUNDATION ALLOWABLE BEARING PRESSURES

Maximum Net Allowable

Loading Conditions Bearing Pressures'")(psf)

Dead Loads plus full time live loads 1,500

Dead Loads plus live loads, plus

transient wind, or seismic loads. 2,000

(1) The net allowable bearing pressure is that pressure at the base of the footing in excess of
the adjacent overburden pressure.

7.3 SETTLEMENT

7.3.1  STATIC LOADING CONDITIONS

Site soils are generally granular and will experience an elastic settlement response under static loading
conditions. Therefore, the majority of the settlement will occur rapidly, generally during the construction
time frame for the building. Total settlement of an individual foundation will vary depending on the plan
dimensions of the foundation and the actual load supported. Based on anticipated foundation dimensions
and loads, we estimate that total post-construction settlement of footings designed and constructed in
accordance with the preceding recommendations will be less than Yz-inch for static loading. In addition,

differential settlement between similarly loaded, adjacent footings is expected to be less than Yz-inch.

7.3.2  SEISMIC LOADING CONDITIONS

The liquefaction analysis indicates that anticipated total settlement during a seismic event ranges from
approximately 2 to 2% inches. Differential settlement across the building will be on the order of % of an
inch. The upper 10 feet of soils will experience less than Y2 an inch of settlement. Over-excavation and/or
ground improvement techniques within the upper 10 feet of the soil profile will not substantially reduce
liquefaction settlement and are not warranted. However, it is recommended that the structural engineer
take steps during design to assist in reducing structural damage during a seismic event due to differential

settlement.
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KEY TO EXPLORATION LOGS

PARTICLE SIZE LIMITS
CLAY SILT SAND GRAVEL COBBLES BOULDERS
FINE MEDIUM COARSE FINE COARSE
.002 mm #200 #40 #10 #4 ¥4 inch 3 inch 12 inch
USCS GROUP | TYPICAL SOIL DESCRIPTION
GW Well graded gravels, gravel-sand mixtures, little or no fines
GP Poorly graded gravels, gravel-sand mixtures, little or no fines
GC Clayey gravels, poorly graded gravel-sand-clay mixtures
SwW Well graded sands, gravelly sands, little or no fines
SP Poorly graded sands, gravelly sands, little or no fines
SM Silty sands, poorly graded sand-silt mixtures
SC Clayey sands, poorly graded sand-clay mixtures
ML Inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight plasticity
CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays
OL Organic silts and organic silt-clays of low plasticity
MH Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, elastic silts
CH Inorganic clays of high plasticity, fat clays
OH Organic clays of medium to high plasticity
PT Peat and other highly organic soils

MOISTURE CONDITION CRITERIA

SOIL CEMENTATION CRITERIA

Crumbles or breaks with handling or little
Crumbles or breaks with considerable

Won’t break or crumble w/finger pressure

Field Blow counts on California

Modified Sampler (Ncms) can be

converted to NsPT field by:

(NcwMms field )(0.62) = NSPT field

Blow counts from Automatic
Hammer can be converted

to Standard SPT Neo by:
Rig #1627: (NsPT field)(1.2) =Neo
Rig #1082: (NsPT field)(1.45) =Ne6o

Description Criteria Description Criteria
Dry Absence of moisture, dusty, Weak
dry to touch. finger pressure.
Moist Damp, no visible free water. Moderate
Wet Visible free water, usually below finger pressure.
groundwater table. Strong
z ! Groundwater Elevation Symbols
STANDARD PENETRATION CLASSIFICATION"
GRANULAR SOIL CLAYEY SOIL
BLOWS/FT DENSITY BLOWS/FT CONSISTENCY
0-4 VERY LOOSE 0-1 VERY SOFT
5-10 LOOSE 2-4 SOFT
11 - 30 MEDIUM DENSE 5-8 MEDIUM STIFF
31 - 50 DENSE 9-15 STIFF
OVER 50 VERY DENSE 16 - 30 VERY STIFF
*Standard Penetration Test (N) 140 b hammer 31-60 HARD
30 inch free fall on 2 inch O.D. x 1.4 inch L.D. sampler. | QVER 60 VERY HARD

TEST ABBREVIATIONS

CD
CH
CM
Cu
D
DS
E
G
H
HC
K

CONSOLIDATED DRAINED
CHEMICAL (CORROSIVENESS)
COMPACTION
CONSOLIDATED UNDRAINED
DISPERSIVE SOILS

DIRECT SHEAR

EXPANSIVE SOIL

SPECIFIC GRAVITY
HYDROMETER
HYDRO-COLLAPSE
PERMEABILITY

OC ORGANIC CONTENT

(o] CONSOLIDATION

PI  PLASTICITY INDEX

RQD ROCK QUALITY DESIGNATION
RV R-VALUE

S SIEVE ANALYSIS

SL SHRINKAGE LIMIT

U UNCONFINED COMPRESSION
UU UNCONSOLIDATED UNDRAINED
UW UNIT WEIGHT

W  MOISTURE CONTENT

SOIL COLOR DESIGNATIONS ARE FROM
CHARTS.

EXAMPLE: (7.5 YR 5/3) BROWN

THE MUNSELL SOIL/ROCK COLOR

SAMPLER NOTATION

CMS CALIF. MODIFIED SAMPLER'
CPT CONE PENETRATION TEST

CS CONTINUOUS SAMPLER’

PB PITCHER BARREL

RC ROCK CORE’

SH SHELBY TUBE'

SPT STANDARD PENETRATION TEST
TP TEST PIT

1- 1.D.= 2.421 inch

2-1.D.=3.228 inch with tube; 3.50 inch w/o tube
3- NXB I.D.= 1.875 inch

4.1.D.= 2.875 inch

Revised August 2010



NV_DOT ROOPSTREET.GPJ NV_DOT.GDT 1/4/12

EXPLORATION LOG

“E“nnn STARTDATE _12/14/11 SHEET 1 OF 2
12/15/11
DEPARTMENT OF END DATE LI
TRANSPORTATION ROOP STREET ANNEX STATION
o JoB DESCRIPTION _ROOP S OFFSET
LOCATION NDOT HEADQUARTERS ENGINEER _MLB
BORING RSA-1 EQuIPMENT _1627
EA# GROUNDWATER LEVEL | OPERATOR _BAKER
4653.20 (it DATE |DEPTH ft| ELEV. ft | DRILLING  yyp ROTARY
- GROUND ELEV (t) 127191 6.75 | 46465 | METHOD
OTECNICAL HAMMER DROP sysTem_AUTOMATIC BACKFILLED _Y€S  pate _12/15/11
SAMPLE BLOW COUNT
ELEV. | DEPTH 6inch | Last | Percent| LAB TESTS | USCS MATERIAL DESCRIPTION REMARKS
(ft) (ft) NO. | TYPE Increments| 1 foot | Recov'd Group
625~ ASPHALT PAVEMENT
1.00 SILTY SAND yellow brown, moist, 15%
10 . nonplastic fines (decomposed granite)
| A |SPT 12 24 100
2.50 12 250
| 4 $ANDY SILT black, moist, 50% low plastic
B |SPT| 3 6 | 33 fines
4.00 3 ML
1
C |SPT 2 3 0
4648.2 +—5
5.50 1 5.50
| 4 CLAYEY SAND very moist, dark brown
D |SPT 4 8 120 SC
A 7.00 4 7.00
2 SANDY LEAN CLAY wet, gray brown, 52%
E |SPT 3 6 44 low plastic fines, 47% sand, 1% fine
r subrounded gravel
8.50 3
9.00 CL
2
F |SPT 4 10 67
4643.2 —10
10.50 6 11050
4 SILTY SANDwet, gray brown to brown, 29%
[ G | SPT 5 11 67 to 33% nonplastic fines
12.00 6
13.00 SM
5
| H | SPT 4 12 39
14.50 8
4638 2 4':1500 - 175907 777777777777777777777
e 4 POORLY GRADED SAND WITH SILT AND
GRAVEL, wet, gray brown, 12% nonplastic
3 I | SPT 8 20 67 gI\FI’I fines, 71% sand, 17% subrounded fine to
16.50 12 medium gravel
| 4 17.00
J | SPT 12 22 67 SILTY SAND WITH GRAVElwet, gray brown
18.00 10 SM 18.00 with iron staining, 40% low plastic fines, 23%
: 2 : sand, 17% fine subrounded gravel
SM SILTY SAND WITH GRAVELwet, gray brown
L K |CMS 16 41 89 19.00 with iron staining, 25% nonplastic fines, 49%
19.50 25 SM sand, 26% fine to medium subrounded gravel
0.00 SILTY SAND wet, gray brown, 37% low
2 20.00 R .
4633.2 7—20 27 plastic fines, 50% sand, 13 fine gravel
SILTY SAND WITH GRAVELwet, gray
H L |SPT 26 4“1 33 SM brown, 19% nonplastic fines, 54% sand, 27%
21.50 15 fine to medium subrounded gravel
| 22.00
2250 SILTY SAND wet, gray brown to brown, 44%
4 nonplastic fines, 56% sand
i M |SPT| 8 18 | 33
SM
24.00 10
25.00 25.00




NV_DOT ROOPSTREET.GPJ NV_DOT.GDT 1/4/12

NEUADA <o

END DATE

JOB DESCRIPTION
LOCATION
BORING

|

DEPARTMENT OF
TRANSPORTATION

EA.#

12/14/11

12/15/11

EXPLORATION LOG

ROOP STREET ANNEX

STATION

SHEET 2 OF 2

OFFSET

NDOT HEADQUARTERS

ENGINEER _MLB

RSA-1

EQUIPMENT _ 1627

GROUNDWATER LEVEL OPERATOR

BAKER

4653.20 (ft DATE |DEPTHft| ELEV.ft | DRILLING — \yp ROTARY
- GROUND ELEV () 1219/11] 6.75_| 46465 | METHOD
OTECNICAL HAMMER DROP sysTem_AUTOMATIC BACKFILLED _Y€S  pate _12/15/11
SAMPLE | _BLOW COUNT
ELEV. | DEPTH 6inch | Last | Percent| LAB TESTS | USCS MATERIAL DESCRIPTION REMARKS
(ft) (ft) NO. | TYPE Increments| 1 foot | Recov'd Group
21 SILTY SAND WITH GRAVELwet, brown,
N |sPT 21 30 44 17% nonplastic fines, 67% sand, 16% fine to
r SM medium subrounded gravel
26.50 9
L . __|2vo0 _ ___ ________________]
27.50 SANDY SILT wet, brown, 61% nonplastic
4 fines, 38% low plastic fines, 1% fine gravel
i O |SPT| 5 12 | 39 ML
29.00 7
4623 2 363000 - ‘?Loi)oi 777777777777777777777
’ 2 SILTY SAND WITH GRAVELwet, gray
brown, 35% low plastic fines, 40% sand, 25%
= P |SPT 5 15 33 SM fine to medium subrounded gravel
31.50 10
L . __J%00 ____________________|
32.50 SILTY SAND wet, gravy brown, 26%
7 nonplastic fines, 72% sand, 2% fine
r SM subrounded gravel
Q |SPT 8 11 33
34.00 3 |30
34.50 CLAYEY SAND wet, gray brown, 49% low
2 plastic fines, 51% sand
4618.2 —35
R |SPT 5 10 100 sc
36.00 5
L . __lg%o00 _ ______ ]
37.50 SANDY SILT wet, gray brown, 50%
5 nonplastic fines, 48% sand, 2% fine
= subrounded gravel
S |SPT 7 15 44 ML
39.00 8
4613 2 4{’\4000 - 4;0907 777777777777777777777
’ 10 SILTY SAND wet, yellow brown, 23 to 27%
T IsPT 19 45 100 nonplastic fines, 74% sand, 1% to 3% fine
3 subrounded gravel
41.50 26
i SM
45.00
4608.2 45
10
| U |SPT 26 44 44
46.50 18 46.50




NV_DOT ROOPSTREET.GPJ NV_DOT.GDT 1/4/12

“E“nnn STARTDATE 121911

|

GEOTECHNICAL
ENGINEERING

DEPARTMENT OF
TRANSPORTATION

EXPLORATION LOG
SHEET 1 OF 3

END DATE 12/20/11 STATION

JoB DESCRIPTION _ROOP STREET ANNEX OFFSET

LocaTion _NDOT HEADQUARTERS ENGINEER _MLB

BORING RSA-2 EQuIPMENT _1627

EA # GROUNDWATER LEVEL | OPERATOR _ALTAMIRANO
crovori s, SELT0
HAMMER DROP sysTEM_AUTOMATIC BACKFILLED _Y€S  pate _12/20/11

SAMPLE BLOW COUNT
ELEV. | DEPTH 6inch | Last | Percent| LAB TESTS | USCS MATERIAL DESCRIPTION REMARKS
(ft) (ft) NO. | TYPE Increments| 1 foot | Recov'd Group
625~ ASPHALT
1.00 POORLY GRADED SANDmoist, yellow
14 brown, mostly medium to coarse sand
SP (decomposed granite)
| A | SPT 13 25 67
2.50 12 2.50
| 3 SANDY SILT, moist, black/dark gray, some
B |SPT| 2 4 | 44 ML fine sand
4.00 2 4.00
1 CLAYEY SAND moist to very moist, 32% to
C |SPT 1 2 22 48% low plastic fines, 51% to 59% sand, 1% to
4646.7 —5 9% fine subrounded gravel
5.50 1 sc
AV 2
D |SPT 3 9 61
7.00 6 7.00
3 SILTY SAND wet, gray brown, 20% low
E |SPT 6 13 56 SM plastic f_ines, 76% sand, 4% fin_e suprounded
r gravel, iron staining observed in soil sample
8.50 7 8.50
3 CLAYEY SAND wet, gray brown to brown,
[ F |sPT 3 6 33 sc 41% low plastic fines, 57% sand, 2% fine
subrounded gravel
4641.7 1010'00 3 10.00
' 5 SILTY SAND wet, gray brown, 35% low
| G |sPT 6 14 67 SM plastic fines, 65% sand
11.50 8 11.50
4 SILTY SAND wet gray brown, 38% nonplastic
| H | SPT 5 13 72 SM fines, 60% sand, 2% gravel
13.00 8 13.00
7 SILTY SAND wet, gray brown, 14%
| | |SPT 14 30 72 SM nonplastic fines, 73% sand, 13% gravel
14.50 16 14.50
11 SANDY LEAN CLAY wet, yellow brown, 62%
4636.7 =15 J lspT 5 10 56 low plastic fines, 36% sand, 2% gravel
16.00 5 CL
. I B I
17.50 SILTY SAND wet, 36% to 50% low plastic
6 fines, 45% to 60% sand, 4% to 5% fine
3 K |spT 8 12 56 subrounded gravel
19.00 4
19.50
SM
4631.7 —20 5
) L |SPT 5 14 67
21.00 9
L .- l=2200 ]
2250 SILTY SAND WITH GRAVEL wet, yellow
14 brown, 16% fines, 50% sand, 34% fine to
= medium subrounded gravel
M | SPT 21 48 56 SM
24.00 27
24.50
15 25.00




“E“nnn STARTDATE _12/19/11 EXPLORATION LOG SHEET 2 OF 3

NV_DOT ROOPSTREET.GPJ NV_DOT.GDT 1/4/12

12/20/11
DEPARTMENT OF END DATE _Le
TRANSPORTATION ROOP STREET ANNEX STATION
o JoB DESCRIPTION _ROOP S OFFSET
LOCATION NDOT HEADQUARTERS ENGINEER _MLB
BORING RSA-2 EQUIPMENT _ 1627
EA # GROUNDWATER LEVEL OPERATOR _ALTAMIRANO
4651.70 (ft DATE |DEPTHft| ELEV.ft | DRILLING — pyp ROTARY
- GROUND ELEV (ft) 122111 _6.00 | 46457 | METHOD
GEOTECHNICAL HAMMER DROP sysTEM_AUTOMATIC BACKFILLED _Y€S  pate _12/20/11
SAMPLE BLOW COUNT
ELEV. | DEPTH 6inch | Last | Percent| LAB TESTS | USCS MATERIAL DESCRIPTION REMARKS
(ft) (ft) NO.| TYPE Increments| 1 foot | Recov'd Group
N [SPT 24 35 44 POORLY GRADED SAND WITH GRAVEL
26.00 11 SP 9% nonplastic fines, 57% sand, 34% fine to
- medium subrounded gravel
SM
L . _l=2re00 ___ ]
27.50 SILTY SAND wet, gray brown, 37% low
2 plastic fines, 59% sand, 4% fine subrounded
= ravel
o |sPT| 5 1 | 39 g
SM
29.00 6
29.50
1L 3 . __j%00 ]
46217 7730 b ispr| 4 9 | 67 CLAYEY SAND wet, 46% low plastic fines,
31.00 5 46% sand, 8% fine subrounded gravel
- SC
L . _|3%00 ___ ]
3250 SILTY SAND wet, 32% low plastic fines, 64%
6 sand, 4% fine subrounded gravel
Q | SPT 6 20 67 SM
34.00 14
34.50
4616.7 —35 3 L0 |
R [SPT 7 15 50 SILTY CLAYEY SANDwet, gray brown, 45%
36.00 8 low plastic fines, 48% sand, 7% fine
- subrounded gravel
SM
SC
i 39.50
4611.7 40 S L __j4000 ___ _____ ____________|
’ S |SPT 13 29 56 SILTY SAND wet, 36% nonplastic fines, 64%
41.00 16 sand
SM
i 44.50
4606.7 —45 3 400
T |SPT 4 15 50 POORLY GRADED SAND WITH SILT AND
46.00 11 GRAVEL, wet, 6% nonplastic fines, 47% sand,
- 47% fine to medium subrounded gravel
SP
SM
i 49.50
7 50.00
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END DATE
LOCATION
BORING
EA.#

|

DEPARTMENT OF
TRANSPORTATION

12/19/11
12/20/11
ROOP STREET ANNEX

JOB DESCRIPTION

EXPLORATION LOG

STATION

SHEET 3 OF 3

OFFSET

NDOT HEADQUARTERS

ENGINEER _MLB

RSA-2

EQUIPMENT _ 1627

GROUNDWATER LEVEL

OPERATOR _ ALTAMIRANO

4651.70 (ft DATE |DEPTH ft| ELEV. ft | DRILLING MUD ROTARY
- GROUND ELEV (f) 1272111 _6.00 | 46457 | METHOD
GEOTECHNICAL HAMMER DROP sYsTEM_AUTOMATIC BACKFILLED _Y®S  paTe _12/20/11
SAMPLE | BLOW COUNT
ELEV. | DEPTH 6inch | Last | Percent| LAB TESTS | USCS MATERIAL DESCRIPTION REMARKS
(ft) (ft) NO. | TYPE Increments| 1 foot | Recov'd Group
U |SPT| 24 52 | 44 SILTY SAND 20% nonplastic fines, 69%
51.00 28 SM sand, 11% fine subrounded gravel
/&0
4596.7 +55
4591.7 160
4586.7 65
4581.7 470




APPENDIX C



SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # Job Description Roop Street Annex
Boring No. RSA -1 Elevation (ft) Station 12/22/2011
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST () C () C COMMENTS
NO. (ft) TYPE per ft. | GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual
A 1.0-25 SPT SM 15.4 18 | NP | NP
B 25-40 SPT ML 50.1 34 25 9
D 55-7.0 SPT SC 41.9 30 19 11
E 7.0-85 SPT CL 52.1 33 19 14
F 9.0-10.5 SPT CL 62.0 30 21 9
G 10.5-12.0 SPT SM 33.3 23 NP | NP
H 13.0-14.5 SPT SM 29.0 22 NP | NP
| 15.0-16.5 SPT SP-SM 11.7 25 | NP | NP
J 16.5-18.0 SPT SM 40.4 25 24 1
K1 18.0-19.0 CMSq SM 24.6 23 NP | NP
K2 19.0-19.5 CMS SM 156 | 118.0 | 36.6 23 22 1
L 20.0-21.5 SPT SM 18.4 20 NP | NP

CMS = California Modified Sampler 2.42" ID
SPT = Standard Penetration 1.38" ID
CS = Continuous Sample 3.23" ID
RC = Rock Core

PB = Pitcher Barrel

CSS = Calif. Split Spoon 2.42" ID
CPT = Cone Penetration Test

TP = Test Pit

P = Pushed, not driven

R = Refusal

Sh = Shelby Tube 2.87" ID

U = Unconfined Compressive
UU = Unconsolidated Undrained
CD = Consolidated Drained

CU = Consolidated Undrained
DS = Direct Shear

® = Friction

C = Cohesion

N = No. of blows per ft., sampler

N = Field SPT N = (Ness)(0.62)

* = Average of subsamples

H = Hydrometer

S = Sieve

G = Specific Gravity
PI = Plasticity Index
LL = Liquid Limit

PL = Plastic Limit
NP = Non-Plastic
OC = Consolidation
Ch = Chemical

RV =R - Value

MD = Moisture Density

CM = Compaction

E = Swell/Pressure on Expansive Soils

SL = Shrinkage Limit

UW= Unit Weigh

W = Moisture Content

K = Permeability

O = Organic Content

D = Dispersive

t

RQD = Rock Quality Designation

X = X-Ray Defraction

HCpot = Hydro-Collapse Potential




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # Job Description Roop Street Annex
Boring No. RSA -1 Elevation (ft) Station Date 12/22/2011
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST [0} C [0} C COMMENTS
NO. (ft) TYPE per ft. | GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual

M 22.5-240 SPT SM 43.9 23 NP | NP
N 25.0-26.5 SPT SM 171 22 NP NP
(0] 27.5-29.0 SPT ML 61.1 17 NP | NP
P 30.0-31.5 SPT SM 17.0 34.9 24 23 1
Q 32.5-34.0 SPT SM 171 25.7 26 NP | NP
R 34.5-36.0 SPT SC 22.3 495 29 19 10
S 37.5-39.0 SPT ML 22.7 50.2 25 NP | NP
T 40.0-41.5 SPT SM 17.4 22.8 17 NP NP
U 45.0-46.5 SPT SM 20.1 26.2 22 NP | NP

CMS = California Modified Sampler 2.42" ID U = Unconfined Compressive H = Hydrometer CM = Compaction

SPT = Standard Penetration 1.38" ID UU = Unconsolidated Undrained S = Sieve E = Swell/Pressure on Expansive Soils

CS = Continuous Sample 3.23" ID CD = Consolidated Drained G = Specific Gravity SL = Shrinkage Limit

RC = Rock Core CU = Consolidated Undrained PI = Plasticity Index UW= Unit Weight

PB = Pitcher Barrel DS = Direct Shear LL = Liquid Limit W = Moisture Content

CSS = Calif. Split Spoon 2.42" ID ® = Friction PL = Plastic Limit K = Permeability

CPT = Cone Penetration Test C = Cohesion NP = Non-Plastic O = Organic Content

TP = Test Pit N = No. of blows per ft., sampler OC = Consolidation D = Dispersive

P = Pushed, not driven Ch = Chemical RQD = Rock Quality Designation

R = Refusal N = Field SPT N = (Nss)(0.62) RV =R - Value X = X-Ray Defraction

Sh = Shelby Tube 2.87" ID MD = Moisture Density HCpot = Hydro-Collapse Potential

* = Average of subsamples



SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # Job Description Roop Street Annex
Boring No. RSA -2 Elevation (ft) Station Date 12/22/2011
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST () C () C COMMENTS
NO. (ft) TYPE per ft. | GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual
A 1.0-25 SPT SM 19.1 18 | NP | NP
B 25-40 SPT No Recovery
C 40-55 SPT SC 32.0 32 20 12
D 55-7.0 SPT SC 47.8 33 19 14
E 7.0-85 SPT SM 19.8 22 21 1
F 8.5-10.0 SPT SC 40.8 32 19 13
G 10.0-11.5 SPT SM 34.9 24 21 3
H 11.5-13.0 SPT SM 37.8 23 | NP | NP
| 13.0-14.5 SPT SM 14.4 21 NP | NP
J 14.5-16.0 SPT CL 62.1 32 19 13
K 17.5-19.0 SPT SM 35.5 23 22 1
L 19.5-21.0 SPT SM 49.9 26 23 3

CMS = California Modified Sampler 2.42" ID
SPT = Standard Penetration 1.38" ID
CS = Continuous Sample 3.23" ID

RC = Rock Core
PB = Pitcher Barrel

CSS = Calif. Split Spoon 2.42" ID
CPT = Cone Penetration Test

TP = Test Pit

P = Pushed, not driven

R = Refusal

Sh = Shelby Tube 2.87" ID

U = Unconfined Compressive

UU = Unconsolidated Undrained

CD = Consolidated Drained
CU = Consolidated Undrained
DS = Direct Shear

® = Friction

C = Cohesion

N = No. of blows per ft., sampler

N = Field SPT

N = (Ness)(0.62)

* = Average of subsamples

H = Hydrometer

S = Sieve

G = Specific Gravity
PI = Plasticity Index
LL = Liquid Limit

PL = Plastic Limit
NP = Non-Plastic
OC = Consolidation

Ch = Chemical
RV =R - Value
MD = Moisture Density

CM = Compaction
E = Swell/Pressure on Expansive Soils

SL = Shrinkage Limit

UW= Unit Weigh

W = Moisture Content

K = Permeability

O = Organic Content

D = Dispersive

t

RQD = Rock Quality Designation

X = X-Ray Defraction

HCpot = Hydro-Collapse Potential




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # Job Description Roop Street Annex
Boring No. RSA -2 Elevation (ft) Station Date 12/22/2011
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST [0} C [0} C COMMENTS
NO. (ft) TYPE per ft. | GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual

M 22.5-240 SPT SM 16.2 21 NP | NP
N 25.0-26.5 SPT SP-SM 8.7 20 NP NP
(0] 27.5-29.0 SPT SM 36.9 22 20 2
P 30.0-31.5 SPT SC 46.0 29 20 9
Q 32.5-34.0 SPT SM 31.9 24 22 2
R 35.0-36.5 SPT SC-SM 45.2 27 22 5
S 40.0-41.5 SPT SM 36.0 24 NP | NP
T 45.0 - 46.5 SPT SP-SM 6.1 20 NP NP
U 50.0-51.5 SPT SM 20.1 21 NP | NP

CMS = California Modified Sampler 2.42" ID U = Unconfined Compressive H = Hydrometer CM = Compaction

SPT = Standard Penetration 1.38" ID UU = Unconsolidated Undrained S = Sieve E = Swell/Pressure on Expansive Soils

CS = Continuous Sample 3.23" ID CD = Consolidated Drained G = Specific Gravity SL = Shrinkage Limit

RC = Rock Core CU = Consolidated Undrained PI = Plasticity Index UW= Unit Weight

PB = Pitcher Barrel DS = Direct Shear LL = Liquid Limit W = Moisture Content

CSS = Calif. Split Spoon 2.42" ID ® = Friction PL = Plastic Limit K = Permeability

CPT = Cone Penetration Test C = Cohesion NP = Non-Plastic O = Organic Content

TP = Test Pit N = No. of blows per ft., sampler OC = Consolidation D = Dispersive

P = Pushed, not driven Ch = Chemical RQD = Rock Quality Designation

R = Refusal N = Field SPT N = (Nss)(0.62) RV =R - Value X = X-Ray Defraction

Sh = Shelby Tube 2.87" ID MD = Moisture Density HCpot = Hydro-Collapse Potential

* = Average of subsamples



Particle Size Distribution Report

NEVADA

DEPARTMENT OF
TRANSPORTATION

Project: Roop Street Annex

Project No.: FL-11-11

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 2.0 82.6 15.4 SM A-2-4(0) NP 18
[] 0.0 2.6 47.3 50.1 ML A-4(2) 26 34
A 0.0 0.6 575 41.9 sC A-6(1) 19 | 30
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
insci?:s o 0] A nusrir;téer e [ A O silty sand
3/8" 100.0 100.0 100.0 #4 98.0 97.4 99.4
#10 87.2 92.4 94.8 [ sandy silt
#16 78.7 87.1 89.0
#40 54.3 73.9 719 Ad g
#50 45.1 69.4 65.5 clayey san
#100 27.6 59.7 535
#200 154 50.1 419
GRAIN SIZE REMARKS:
Deo 05284 | 0.1528 | 0.2196 o
D3o 0.1667
D10 U
COEFFICIENTS
Ce A
CU
O Source of Sample: RSA-1 Depth: 1.0- 2.5 Sample Number: A
[1Source of Sample: RSA-1 Depth: 2.5- 4.0 Sample Number: B
/\Source of Sample: RSA-1 Depth: 5.5-7.0° Sample Number: D
Client: M. Boutilier
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DEPARTMENT OF
TRANSPORTATION

Project No.:

Project: Roop Street Annex

FL-11-11

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL LL
O 0.0 0.9 47.0 52.1 CL A-6(4) 19 33
[] 0.0 1.1 36.9 62.0 CL A-4(4) 21 30
A 0.0 0.0 66.7 33.3 SM A-2-4(0) NP | 23
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
[ dy | !
|nsci;1:s O ] A nusrir;téer @) | A sandy lean clay
3/8" 100.0 100.0 #4 99.1 98.9 100.0
#10 96.8 96.2 99.4 [Isandy lean clay
#16 934 93.5 98.9
#40 81.8 86.0 94.3 Asilty sand
#50 76.9 82.7 85.7 Sty san
#100 65.1 74.3 57.0
#200 52.1 62.0 333
GRAIN SIZE REMARKS:
Deo 0.1141 0.1613 o
D30
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-1 Depth: 7.0- 8.5 Sample Number: E
[1Source of Sample: RSA-1 Depth: 9.0- 10.5' Sample Number: F
/\Source of Sample: RSA-1 Depth: 10.5- 12.0' Sample Number: G
NEVADA Client: M. Boutilier




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL LL
O 0.0 6.0 65.0 29.0 SM A-2-4(0) NP 22
[] 0.0 17.2 71.1 11.7 SP-SM A-1-b NP 25
VAN 0.0 17.0 42.6 40.4 SM A-4(0) 24 25
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
: ilty sand
|nsci;1:s O ] A nusrir;téer @) | A Sty san
3/4" 100.0 100.0 #4 94.0 82.8 83.0
12" 100.0 89.1 94.8 #10 89.7 75.8 76.8 [Ipoorly graded sand with silt and gravel
3/8" 97.2 89.1 89.5 #16 87.0 71.0 72.9
#40 73.0 48.7 64.3 . .
#50 651 | 344 | ele ||/ slysndwithgravel
#100 46.0 18.2 53.8
#200 29.0 11.7 404
GRAIN SIZE REMARKS:
Deo 0.2474 | 0.6093 | 0.2486 o
Dag 0.0783 | 0.2639
D10 N
COEFFICIENTS
Cc A
CU

O Source of Sample: RSA-1

Depth: 13.0- 145

Sample Number: H

DEPARTMENT OF
TRANSPORTATION

Project No.:

[1Source of Sample: RSA-1 Depth: 15.0 - 16.5' Sample Number: |
/\Source of Sample: RSA-1 Depth: 16.5 - 18.0' Sample Number: J
NEVADA Client: M. Boutilier

Project: Roop Street Annex

FL-11-11

Figure




Particle Size Distribution Report

NEVADA

DEPARTMENT OF
TRANSPORTATION

Project No.:

FL-11-11

Project: Roop Street Annex

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 25.7 49.7 24.6 SM A-1-b NP 23
[] 0.0 13.2 50.2 36.6 SM A-4(0) 22 23
VAN 0.0 27.3 54.3 18.4 SM A-1-b NP 20
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
i il d with el
|nsci;1:s O ] A nusrir;téer @) | A Sty sand with grav
1" 100.0 100.0 #4 74.3 86.8 727
3/4" 94.7 929 100.0 #10 64.2 817 57.2 [ lsilty sand
2t 86.4 89.0 86.1 #16 58.7 78.8 51.6
3/8" 82.3 89.0 83.6 #40 46.4 69.2 4.7 As )
#50 419 | 651 | 376 sifty sand with gravel
#100 337 53.7 26.4
#200 24.6 36.6 18.4
GRAIN SIZE REMARKS:
Deo 1.3374 | 0.2108 | 2.4183 o
D3o 0.1122 0.1878
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-1 Depth: 18.0 - 19.0' Sample Number: K1
[1Source of Sample: RSA-1 Depth: 19.0- 19.5' Sample Number: K2
/\Source of Sample: RSA-1 Depth: 20.0 - 21.5' Sample Number: L
Client: M. Boutilier




Particle Size Distribution Report

e £ 25 £5 £5 s 833 g %8
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 0.0 56.1 43.9 SM A-4(0) NP 23
[] 0.0 16.1 66.8 17.1 SM A-2-4(0) NP 22
A 0.0 0.9 38.0 61.1 ML A-4(0) NP | 17
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
insci?:s o 0] A nusrir;téer e [ A O silty sand
3/4" 100.0 #4 100.0 83.9 99.1
2" 91.8 #10 98.9 75.7 97.8 [silty sand with gravel
3/8" 91.8 100.0 #16 97.9 69.4 96.6
#40 92.3 52.3 91.8 Asandy silt
#50 88.5 46.7 89.4 sendy S
#100 69.3 30.8 79.3
#200 43.9 17.1 61.1
GRAIN SIZE REMARKS:
Deo 0.1156 | 0.6691 o
D3p 0.1445
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-1 Depth: 22.5 - 24.0' Sample Number: M
[1Source of Sample: RSA-1 Depth: 25.0 - 26.5' Sample Number: N
/\Source of Sample: RSA-1 Depth: 27.5 - 29.0' Sample Number: O
Client: M. Boutilier

NEVADA

DEPARTMENT OF
TRANSPORTATION

Project: Roop Street Annex

Project No.: FL-11-11

Figure
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NEVADA

DEPARTMENT OF
TRANSPORTATION

Project: Roop Street Annex

Project No.: FL-11-11

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 24.6 40.5 349 SM A-2-4(0) 23 24
[] 0.0 1.8 72.5 25.7 SM A-2-4(0) NP 26
A 0.0 0.4 50.1 495 SC A-4(2) 19 29
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
i il d with el
|nsci;1:s O ] A nusrir;téer @) | A Sty sana with grav
3/4" 100.0 #4 75.4 98.2 99.6
2t 88.3 #10 68.6 91.1 96.1 [silty sand
3/8" 86.7 100.0 100.0 #16 65.4 85.0 92.9
#40 57.6 67.5 811 Ad g
#50 54.6 60.7 75.3 clayey san
#100 46.0 439 62.8
#200 34.9 25.7 49.5
GRAIN SIZE REMARKS:
Deo 05721 | 0.2901 | 0.1293 o
D3p 0.0882
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-1 Depth: 30.0 - 31.5' Sample Number: P
[1Source of Sample: RSA-1 Depth: 32.5- 34.0' Sample Number: Q
/\Source of Sample: RSA-1 Depth: 34.5 - 36.0' Sample Number: R
Client: M. Boutilier
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL LL
O 0.0 1.6 48.2 50.2 ML A-4(0) NP 25
[] 0.0 29 74.3 22.8 SM A-2-4(0) NP 17
A 0.0 0.6 73.2 26.2 SM A-2-4(0) NP | 22
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
- dy silt
|nsci;1:s O ] A nusrir;téer @) | A sanay sl
3/8" 100.0 100.0 100.0 #4 98.4 97.1 99.4
#10 97.2 875 92.6 [ lsilty sand
#16 95.8 81.1 86.6
#40 87.0 60.5 68.9 Asilty sand
#50 82.0 50.3 61.0 Sty san
#100 68.9 33.7 423
#200 50.2 22.8 26.2
GRAIN SIZE REMARKS:
Deo 0.1058 | 0.4170 | 0.2877 o
D3o 0.1219 | 0.0890
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-1 Depth: 37.5- 39.0' Sample Number: S
[1Source of Sample: RSA-1 Depth: 40.0 - 41.5' Sample Number: T
/\Source of Sample: RSA-1 Depth: 45.0 - 46.5' Sample Number: U
NEVADA Client: M. Boutilier
Project: Roop Street Annex
DEPARTMENT OF rolee P
TRANSPORTATION Project No.: FL-11-11 Figure
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NEVADA

DEPARTMENT OF
TRANSPORTATION

Project No.:

Project: Roop Street Annex

FL-11-11

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 2.4 78.5 19.1 SM A-2-4(0) NP 18
[] 0.0 8.9 50.1 32.0 SC A-2-6(0) 20 32
A 0.0 0.9 51.3 47.8 SC A-6(3) 19 33
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
insci?:s o 0] A nusrir;téer e [ A O silty sand
3/4" 100.0 #4 97.6 91.1 99.1
2" 100.0 96.2 #10 88.9 81.2 91.8 [clayey sand
3/8" 929.1 96.2 100.0 #16 80.8 73.1 86.0
#40 57.7 54.7 718 Ad g
#50 48.0 49.1 66.8 clayey san
#100 315 39.8 57.2
#200 191 32.0 47.8
GRAIN SIZE REMARKS:
Deo 0.4636 | 0.5738 | 0.1844 o
D3o 0.1391
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-2 Depth: 1.0- 2.5 Sample Number: A
[1Source of Sample: RSA-2 Depth: 4.0-5.5' Sample Number: C
/\Source of Sample: RSA-2 Depth: 5.5-7.0° Sample Number: D
Client: M. Boutilier
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NEVADA

DEPARTMENT OF
TRANSPORTATION

Project No.:

Project: Roop Street Annex

FL-11-11

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 3.7 76.5 19.8 SM A-2-4(0) 21 22
[] 0.0 2.7 56.5 40.8 SC A-6(2) 19 32
A 0.0 0.2 64.9 34.9 SM A-2-4(0) 21 24
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
- ilt d
|nsci;1:s O ] A nusrir;téer @) | A Sty san
3/8" 100.0 100.0 100.0 #4 96.3 97.3 99.8
#10 79.3 90.0 98.7 [clayey sand
#16 69.1 85.6 97.0
#40 50.7 74.3 84.6 Asilty sand
#50 432 68.4 76.6 Sty san
#100 29.8 54.8 56.1
#200 19.8 40.8 349
GRAIN SIZE REMARKS:
Deo 0.6961 | 0.1938 | 0.1702 o
D3o 0.1517
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-2 Depth: 7.0- 8.5 Sample Number: E
[1Source of Sample: RSA-2 Depth: 8.5 - 10.0¢ Sample Number: F
/\Source of Sample: RSA-2 Depth: 10.0- 11.5' Sample Number: G
Client: M. Boutilier
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL LL
O 0.0 2.6 59.6 37.8 SM A-4(0) NP 23
[] 0.0 12.4 73.2 14.4 SM A-1-b NP 21
A 0.0 14 36.5 62.1 CL A-6(6) 19 32
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
insci?:s o 0] A nusrir;téer e [ A O silty sand
12" 100.0 100.0 #4 97.4 87.6 98.6
3/8" 929.1 96.7 100.0 #10 94.0 72.3 97.4 [ lsilty sand
#16 914 64.1 95.9
#40 80.0 47.0 90.0 Asandy | |
#50 72.5 38.8 87.1 sandy fean clay
#100 55.9 23.6 77.8
#200 37.8 144 62.1
GRAIN SIZE REMARKS:
Deo 0.1767 | 0.8905 o
D3p 0.2064
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-2 Depth: 11.5- 13.0' Sample Number: H
[1Source of Sample: RSA-2 Depth: 13.0 - 14.5' Sample Number: |
/\Source of Sample: RSA-2 Depth: 14.5 - 16.0' Sample Number: J
Client: M. Boutilier
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USsCs AASHTO PL LL
O 0.0 4.2 60.3 355 SM A-4(0) 22 23
[] 0.0 5.2 44.9 49.9 SM A-4(0) 23 26
A 0.0 28.0 55.8 16.2 SM A-1-b NP | 21
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
- il d
|nsci;1:s O ] A nusrir;téer @) | A Sty san
1" 100.0 #4 95.8 94.8 72.0
3/4" 87.4 #10 90.0 90.3 575 [silty sand
2" 100.0 100.0 87.4 #16 84.1 87.9 51.8
3/8" 98.4 97.9 85.7 #40 68.7 82.2 414 As )
#50 631 | 791 | 360 sitty sand with gravel
#100 50.5 66.7 235
#200 355 49.9 16.2
GRAIN SIZE REMARKS:
Deo 0.2490 | 0.1124 | 2.3973 o
D3p 0.2175
D10 U
COEFFICIENTS
Cc A
CU
O Source of Sample: RSA-2 Depth: 17.5- 19.0' Sample Number: K
[1Source of Sample: RSA-2 Depth: 19.5- 21.0' Sample Number: L
/\Source of Sample: RSA-2 Depth: 22.5 - 24.0' Sample Number: M
Client: M. Boutilier
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL LL
O 0.0 34.1 57.2 8.7 SP-SM A-l-a NP 20
[] 0.0 3.7 50.4 36.9 SM A-4(0) 20 22
VAN 0.0 7.8 46.2 46.0 SC A-4(1) 20 29
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
- ly graded sand with silt and gravel
|nsci;1:s O ] A nusrir;téer @) | A poorly gr: sanad with siit ana grav
12" 100.0 100.0 100.0 #4 65.9 96.3 92.2
3/8" 92.3 97.2 95.8 #10 45.2 935 89.4 [ lsilty sand
#16 38.9 89.5 86.0
#40 25.5 75.9 74.4 Ad g
#50 20.7 70.1 69.8 clayey san
#100 135 54.8 58.9
#200 8.7 36.9 46.0
GRAIN SIZE REMARKS:
Deo 39751 | 0.1860 | 0.1597 o
Dag 0.5859
Dip | 0.0927 O
COEFFICIENTS
Ce 0.93 A
Cy 42.89

O Source of Sample: RSA-2
[JSource of Sample: RSA-2
/\'Source of Sample: RSA-2

Depth: 25.0 - 26.5'
Depth: 27.5 - 29.0'
Depth: 30.0 - 3L.5'

Sample Number: N
Sample Number: O
Sample Number: P

N
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DEPARTMENT OF
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Client: M. Boutilier
Project: Roop Street Annex

Project No.: FL-11-11

Figure
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[JSource of Sample: RSA-2
/\'Source of Sample: RSA-2

Depth: 35.0 - 36.5'
Depth: 40.0 - 41.5'

Sample Number: R
Sample Number: S
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL
O 0.0 3.8 64.3 319 SM A-2-4(0) 22 24
[] 0.0 6.5 48.3 45.2 SC-SM A-4(0) 22 27
A 0.0 0.0 64.0 36.0 SM A-4(0) NP | 24
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
insci?:s o 0] A nusrir;téer e [ A O silty sand
3/4" 100.0 #4 96.2 93.5 100.0
12" 95.9 #10 84.2 89.1 98.9 [ lsilty, clayey sand
3/8" 100.0 95.9 #16 76.1 84.8 96.3
#40 60.2 71.6 82.9 Asilt g
#50 54.6 66.7 75.7 Siity san
#100 42.9 B55.7 55.6
#200 319 452 36.0
GRAIN SIZE REMARKS:
Deo 0.4197 | 0.1964 | 0.1731 o
D30
D10 N
COEFFICIENTS
Ce A
CU
O Source of Sample: RSA-2 Depth: 32.5- 34.0' Sample Number: Q

N
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL LL
O 0.0 46.6 47.3 6.1 SP-SM A-l-a NP 20
[] 0.0 11.0 68.9 20.1 SM A-1-b NP 21
SIEVE PERCENT FINER SIEVE PERCENT FINER (wpm
- ly graded sand with silt and gravel
|nsci;1:s O ] nusrir;téer @) | poorly gr: sanad with siit ana grav
1.5" 100.0 #4 534 89.0
1" 68.6 #10 314 73.1 [ lsilty sand
3/4" 68.6 #16 25.5 65.7
12" 68.6 100.0 #40 16.0 475
3/8" 68.6 98.4 #50 135 40.7
#100 9.0 28.9
#200 6.1 20.1
GRAIN SIZE REMARKS:
Deo 5.9444 | 0.8253 o
Dag 1.8266 | 0.1616
Dip | 0.1788 O
COEFFICIENTS
Ce 3.14
Cy 33.25

O Source of Sample: RSA-2
[JSource of Sample: RSA-2

Depth: 45.0 - 46.5
Depth: 50.0 - 51.5'

Sample Number: T
Sample Number: U
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LIQUEFACTION POTENTIAL EVALUATION BASED ON THE PROCEDURES BY IDRISS AND BOULANGER (EERI,2008)

PROJECT: ROOP STREET ANNEX

Soil Unit Weight (pcf) = 110

Energy Ratio (%) = 87.5

Design Groundwater Depth (feet) = 5

Peak Ground Acceleration (g) = 0.456

Earthquake Magnitude = 74

EFFECT. CORRECTED
BORIN PRESS. RESISTANC LIMITED  paga  MAXIMUM LATERAL
BORING DEPTH LAYER [[SPT-N  SOIL PERCENT DEPTH TO BORING TOTAL EFFECT. DEPTH ENERGY pjAMETER ROD SAMPLER MODIFIED PENETR. REDUCTION DURING INDUCED DEV. STRESS E FACTOR SHEAR E " SHEAR  ALDI; DISP. VOLUM. SETTLE  SETTLE
THICKNESS CLASSIF. FINES WATER DIA. PRESSURE PRESS. FACTOR FACTOR FpacTOR, FACTOR FACTOR PENETR. RESIST. FACTOR LiQ. STRESS RATIO STRESS OF STRAIN, ¢ STRAIN, (f)  INDEX (LDI, STRAIN  LAYER TOTAL

(No.)  (feet) (feet) (bl/ft) P200 (feet) (inch) (ksf) (ksf) Cn Ce Cb Cr Cs (N1)60 (N1)60* Rd (ksf) RATIO M=7.5 RATIO K SAFETY Yiim Ymax ft) (in) (in)
RSA-1 1 1.5 24 SM 15.4 4 8 0.11 0.11 1.70 1.46 1.15 0.75 1.24 63.6 67.0 1.00 0.11 0.298 0.290 2.000 1.1 Above GT 0.00 -3.03 0.00 0.00 0.80 0.00 0.00 21
RSA-1 25 3 4 ML 50.1 25 8 0.28 0.28 1.70 1.46 1.15 0.75 1.10 9.4 15.0 1.00 0.28 0.297 0.289 0.172 1.1 Above GT 0.27 0.75 0.00 0.00 0.80 0.00 0.00 21
RSA-1 55 1.5 8 SC 41.9 -0.5 8 0.61 0.23 1.70 1.46 1.15 0.75 1.10 18.8 244 0.99 0.57 0.310 0.302 0.304 1.1 0.93 0.10 0.27 0.04 0.06 0.80 0.01 0.18 21
RSA-1 7 2 6 CL 52.1 -2 8 0.77 0.21 1.69 1.46 1.15 0.75 1.10 14.1 19.7 0.99 0.65 0.350 0.341 Non-liquefiable 1.1 Non-liquefiable ~ 0.16 0.53 0.00 0.00 0.74 0.00 0.00 1.9
RSA-1 9 1.5 10 CL 62.0 -4 8 0.99 0.18 1.51 1.46 1.15 0.75 1.10 20.8 26.4 0.98 0.74 0.390 0.379 Non-liquefiable 1.1 Non-liquefiable ~ 0.07 0.14 0.00 0.00 0.74 0.00 0.00 1.9
RSA-1 105 25 11 SM 33.3 -5.5 8 1.16 0.16 1.44 1.46 1.15 0.75 1.1 221 27.6 0.98 0.81 0.413 0.402 0.405 1.1 0.93 0.06 0.07 0.04 0.10 0.74 0.01 0.26 1.9
RSA-1 13 2 12 SM 29.0 -8 8 1.43 0.12 1.36 1.46 1.15 0.75 1.12 23.0 28.3 0.97 0.93 0.442 0.430 0.438 1.1 0.93 0.06 0.02 0.04 0.08 0.64 0.01 0.20 1.6
RSA-1 15 1.5 20 SP-SM 117 -10 8 1.65 0.09 1.22 1.46 1.15 0.85 1.20 41.8 43.7 0.96 1.03 0.459 0.447 2.000 1.1 2.00 0.00 -1.09 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1  16.5 1.5 22 SM 40.4 -11.5 8 1.82 0.07 o<+-19 146 +15 685 122 *455 51.1 0.96 1.10 0.469 0.457 2.000 1.1 2.00 0.00 -1.68 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1 18 2 41 SM 24.6 -13 8 1.98 0.05 1.17 1.46 1.15 0.85 1.30 88.9 93.9 0.95 1.17 0.478 0.465 2.000 1.1 2.00 0.00 -5.49 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1 20 25 41 SM 18.4 -15 8 2.20 0.02 1.15 1.46 1.15 0.95 1.30 97.3 101.5 0.94 1.26 0.487 0.474 2.000 1.1 2.00 0.00 -6.21 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1 225 25 18 SM 43.9 -17.5 8 248 -0.02 1.13 1.46 1.15 0.95 1.18 38.1 43.7 0.93 1.38 0.496 0.483 2.000 1.1 2.00 0.00 -1.09 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1 25 25 30 SM 17 -20 8 2.75 -0.06 1.09 1.46 1.15 0.95 1.30 68.0 71.9 0.92 1.50 0.501 0.488 2.000 1.1 2.00 0.00 -3.47 0.00 0.00 0.56 0.00 0.00 1.4
RSA-1 275 25 12 ML 61.1 -22.5 8 3.03 -0.10 1.10 1.46 1.15 0.95 1.12 23.6 29.2 0.91 1.62 0.505 0.492 0.464 1.1 0.86 0.05 -0.04 0.05 0.12 0.56 0.01 0.28 1.4
RSA-1 30 25 15 SM 25.7 -25 8 3.30 -0.13 1.07 1.46 1.15 0.95 1.15 29.4 345 0.90 1.74 0.507 0.494 1.047 1.1 1.92 0.02 -0.40 0.00 0.00 0.44 0.00 0.01 1.1
RSA-1 325 2 11 SM 34.9 -27.5 8 3.58 -0.17 1.05 1.46 1.15 0.95 1.1 20.5 26.0 0.89 1.86 0.508 0.494 0.322 1.0 0.59 0.08 0.17 0.08 0.16 0.44 0.02 0.43 1.1
RSA-1 345 3 10 SC 49.5 -29.5 8 3.80 -0.20 1.03 1.46 1.15 1.00 1.10 19.1 247 0.88 1.95 0.507 0.494 0.286 1.0 0.52 0.09 0.25 0.09 0.28 0.28 0.02 0.69 0.7
RSA-1 375 25 15 ML 50.2 -32.5 8 413 -0.24 1.00 1.46 1.15 1.00 1.15 29.0 34.6 0.87 2.10 0.506 0.493 1.035 1.0 1.89 0.02 -0.41 0.00 0.01 0.01 0.00 0.01 0.0
RSA-1 40 5 45 SM 17.4 -35 8 4.40 -0.28 0.99 1.46 1.15 1.00 1.30 97.0 100.9 0.86 2.22 0.504 0.490 2.000 1.0 2.00 0.00 -6.16 0.00 0.00 0.00 0.00 0.00 0.0
RSA-1 45 1.5 44 20.1 50.0 -40 8 4.95 -0.35 0.96 1.46 1.15 1.00 1.30 92.3 97.9 0.83 245 0.497 0.484 2.000 1.0 2.00 0.00 -5.87 0.00 0.00 0.00 0.00 0.00 0.0
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LIQUEFACTION POTENTIAL EVALUATION BASED ON THE PROCEDURES BY IDRISS AND BOULANGER (EERI,2008)

PROJECT: ROOP STREET ANNEX

Soil Unit Weight (pcf) 110

Energy Ratio (%) = 87.5

Design Groundwater Depth (feet) = 5

Peak Ground Acceleration (g) = 0.456

Earthquake Magnitude = 7.4

EFFECT.
BORIN PRESS. CORRECTED LIMITED paga  MAXIMUM LATERAL
BORING DEPTH LAYER |[SPT-N  SOIL PERCENT DEPTH TO BORING TOTAL EFFECT. DEPTH ENERGY pAMETER ROD SAMPLER MODIFIED PENETR. REDUCTION DURING INDUCED DEV. STRESS RESISTANCE FACTOR SHEAR F " SHEAR  ALDI; DISP. VOLUM. SETTLE  SETTLE
THICKNESS CLASSIF. FINES WATER DIA. PRESSURE PRESS. FACTOR FACTOR FEacTOR, FACTOR FACTOR PENETR. RESIST. FACTOR LiQ. STRESS RATIO STRESS OF STRAIN, ¢ STRAIN, (f)  INDEX(LDI, STRAIN  LAYER TOTAL

(No.)  (feet) (feet) (bl/ft) P200 (feet) (inch) (ksf) (ksf) Cn Ce Cb Cr Cs (N1)60 (N1)60* Rd (ksf) RATIO M=7.5 RATIO K, SAFETY Yim Yumax ft) (in) (in)
RSA-2 1 1.5 25 SM 19.1 4 8 0.11 0.11 1.70 1.46 1.15 0.75 1.25 66.8 711 1.00 0.11 0.298 0.290 2.000 1.1 Above GT 0.00 -3.40 0.00 0.00 1.17 0.00 0.00 26
RSA-2 25 1.5 4 ML 51.0 25 8 0.28 0.28 1.70 1.46 1.15 0.75 1.10 9.4 15.0 1.00 0.28 0.297 0.289 0.172 1.1 Above GT 0.27 0.75 0.00 0.00 1.17 0.00 0.00 2.6
RSA-2 4 1.5 2 SC 32.0 1 8 0.44 0.25 1.70 1.46 1.15 0.75 1.10 4.7 10.1 1.00 0.44 0.296 0.288 0.131 1.1 Above GT 0.47 0.91 0.00 0.00 1.17 0.00 0.00 26
RSA-2 55 1.5 9 SC 47.8 -0.5 8 0.61 0.23 1.66 1.46 1.15 0.75 1.10 20.7 26.3 0.99 0.57 0.310 0.302 0.358 1.1 1.19 0.08 0.15 0.02 0.04 1.17 0.01 0.10 2.6
RSA-2 7 1.5 13 SM 19.8 -2 8 0.77 0.21 1.51 1.46 1.15 0.75 1.13 27.9 324 0.99 0.65 0.350 0.341 0.751 1.1 2.00 0.03 -0.25 0.00 0.00 1.14 0.00 0.00 25
RSA-2 85 1.5 6 SC 40.8 -3.5 8 0.94 0.19 1.63 1.46 1.15 0.75 1.10 13.5 19.1 0.98 0.72 0.381 0.371 0.215 1.1 0.58 0.18 0.57 0.18 0.26 1.14 0.02 0.43 25
RSA-2 10 1.5 14 SM 34.9 -5 8 1.10 0.16 1.40 1.46 1.15 0.75 1.14 281 33.6 0.98 0.79 0.405 0.395 0.925 1.1 2.00 0.03 -0.34 0.00 0.00 0.87 0.00 0.00 21
RSA-2 115 1.5 13 SM 37.8 -6.5 8 1.27 0.14 1.38 1.46 1.15 0.75 1.13 255 31.0 0.98 0.86 0.425 0.414 0.614 1.1 1.48 0.04 -0.16 0.01 0.02 0.87 0.00 0.04 21
RSA-2 13 1.5 30 SM 14.4 -8 8 1.43 0.12 1.24 1.46 1.15 0.75 1.30 60.9 64.0 0.97 0.93 0.442 0.430 2.000 1.1 2.00 0.00 -2.77 0.00 0.00 0.86 0.00 0.00 21
RSA-2 145 3 10 CL 62.1 -9.5 8 1.60 0.10 1.34 1.46 1.15 0.85 1.10 21.0 26.6 0.96 1.00 0.455 0.443 Non-liquefiable 1.1 Non-liquefiable 0.07 0.13 0.00 0.00 0.86 0.00 0.00 21
RSA-2 175 2 12 SM 355 -12.5 8 1.93 0.05 1.25 1.46 1.15 0.85 1.12 24.0 29.5 0.95 1.15 0.475 0.463 0.503 1.1 1.09 0.05 -0.06 0.03 0.06 0.86 0.01 0.14 21
RSA-2 195 3 14 SM 49.9 -14.5 8 2.15 0.02 1.20 1.46 1.15 0.85 1.14 27.3 33.0 0.95 1.24 0.485 0.472 0.829 1.1 1.76 0.03 -0.29 0.01 0.02 0.80 0.00 0.04 1.9
RSA-2 225 2 48 SM 16.2 -17.5 8 2.48 -0.02 1.12 1.46 1.15 0.95 1.30 111.2 114.9 0.93 1.38 0.496 0.483 2.000 1.1 2.00 0.00 -7.51 0.00 0.00 0.78 0.00 0.00 1.9
RSA-2 245 3 35 SP-SM 8.7 -19.5 8 2.70 -0.05 1.10 1.46 1.15 0.95 1.30 79.7 80.3 0.93 1.48 0.500 0.487 2.000 1.1 2.00 0.00 -4.22 0.00 0.00 0.78 0.00 0.00 1.9
RSA-2 275 2 1 SM 36.9 -22.5 8 3.03 -0.10 1.1 1.46 1.15 0.95 1.1 216 271 0.91 1.62 0.505 0.492 0.367 1.0 0.75 0.07 0.10 0.06 0.12 0.78 0.01 0.32 1.9
RSA-2 295 3 9 SC 46.0 -24.5 8 3.25 -0.12 1.09 1.46 1.15 0.95 1.10 17.2 22.8 0.90 1.72 0.507 0.493 0.254 1.0 0.52 0.11 0.36 0.11 0.34 0.66 0.02 0.74 1.6
RSA-2 325 2 20 SM 31.9 -27.5 8 3.58 -0.17 1.04 1.46 1.15 0.95 1.20 39.6 45.0 0.89 1.86 0.508 0.494 2.000 1.0 2.00 0.00 -1.19 0.00 0.00 0.31 0.00 0.00 0.8
RSA-2 345 5 15 SC-sSM 45.2 -29.5 8 3.80 -0.20 1.03 1.46 1.15 1.00 1.15 29.7 35.3 0.88 1.95 0.507 0.494 1.211 1.0 2.00 0.02 -0.46 0.00 0.00 0.31 0.00 0.00 0.8
RSA-2 395 5 29 SM 36.0 -34.5 8 4.35 -0.27 0.99 1.46 1.15 1.00 1.29 62.2 67.7 0.86 2.19 0.504 0.491 2.000 1.0 2.00 0.00 -3.09 0.00 0.00 0.31 0.00 0.00 0.8
RSA-2 445 5 15 SP-SM 6.1 -39.5 8 4.90 -0.35 0.95 1.46 1.15 1.00 1.15 275 275 0.83 243 0.498 0.485 0.355 1.0 0.73 0.06 0.08 0.06 0.31 0.31 0.01 0.81 0.8
RSA-2 495 1.5 52 SM 20.1 -42.1 8 5.45 -0.27 0.94 1.46 1.15 1.00 1.30 106.7 111.2 0.81 2.67 0.490 0477 2.000 0.9 2.00 0.00 -7.15 0.00 0.00 0.31 0.00 0.00 0.8
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1.0 INTRODUCTION

This report presents the results of our preliminary geotechnical investigation for the proposed Nevada
Department of Transportation (NDOT) Roop Street Annex Office Building. Final design plans are not
available at this time. Currently, the proposed building will be a single-story structure encompassing
approximately 16,200 square feet. It is assumed the structure will be either a wood-framed or masonry
block building with concrete slab-on-grade flooring and conventional shallow spread foundations.
Appurtenant construction will include asphalt concrete pavements, sidewalks, curbs and gutters, and
underground utilities.

2.0 SCOPE OF WORK

The purpose of this report is to provide preliminary recommendations for planning and design of the
project. Recommendations are based on a review of published maps and references, unpublished
foundation reports and preliminary project data. We request that the Geotechnical Section review final
design plans to verify the validity of these recommendations. Following this review, field exploration may
be required prior to submitting a final geotechnical repert.

3.0 PROJECT SITE

The project is located in Section 20, Township
15 North, Range 20 East, MDM in Carson City,
Nevada. The proposed building is to be

ROOP STREET

constructed in the northeast portion of the
NDOT Headquarters Campus in an asphalt-
paved parking lot. The site is bordered by Roop

PROPOSED

Street to the east, the NDOT car barn to the u ROC STREET

north, a sand storage facility to the south and an o)

asphalt parking area to the east The site is N e I
devoid of vegetation. Site access is obtained by l Demp.Sand Stor. e 3 NT%
two entrances on Oregon Street. The project il

site is shown in Figure 1. FIGURE 1 - PROJECT SITE

4.0 GENERAL SITE GEOLOGY AND SUBSURFACE SOIL CONDITONS

4.1 Geology

Based on a review of the referenced geoclegic map, the site overlies alluvial plain deposits of Eagle Valley.
This deposit is described as unbedded to poorly bedded, poorly to moderately sorted, fine sifty sand,
sandy silt, granulfar muddy coarse sand, and minor sand, gravel.



4.2 Subsurface Soils and Ground Water Conditions

Previous geotechnical investigations indicate the soil profile in the project vicinity generally consists of
loose sand interbedded with medium stiff to stiff silt or clay within the upper ten feet overlying medium
dense to dense silty sand, sand and gravel. Soils are generally moist to wet. Ground water was
encountered at depths ranging from 4z feet to 7 feet below the ground surface.

5.0 SEISMIC HAZARDS

5.1 Faulting

Carson City is located in Eagle Valley, a faulted basin bounded by the Carson Range to the west, the
Virginia Range to the north and the Pine Nut Mountains to the east. The region is an extremely active
tectonic area as evidenced by a series of Holocene Active Faults located at the base of the Carson and
Virginia Ranges. These faults generally consist of a paraliel series (en echelon) of normal faults that drop
down toward the valley and are typical of "mountain building" tectonics in the narthern Nevada area.

The referenced maps and documents indicate that no mapped faults trend through the site. An unnamed
Holocene-aged fault trace is mapped about 3,000 feet west of the site. Several faults are located within a
five-mile radius of the site and include the Carson City Fault Zone, Eastern Prison Hill Fault Zone, Kings
Canyon Fault Zone, and Genoa Fault Zone. Eastern Prison Hill is the closest fault zone located about 174
miles east of the site. The Genoa Fault Zone has the highest potential earthquake magnitude and is
situated about five miles southwest of the site.

Faults in the project area are capable of generating earthquake magnitudes (Ms) of 6.8 to 7.4 and are
considered either Late Quaternary Active or Holocene Active according to criteria set forth by the State of
Nevada Seismic Safety Council. The site is mapped by the United States Geological Society, National
Earthquake Hazards Reduction Program (NEHRP) as having a horizontal acceleration (expressed as
percent gravity) in rock with 10% probability of exceedance in 50 years of 0.4g.

5.2 Liquefaction

Based on a review of available data, soils from 3 feet to 10 feet below the ground surface are subject
to liquefaction when saturated during a seismic event with a moderate to high magnitude (M = 6.0).
However, the liquefaction potential within soils below this depth is negligible. In Nevada, no specific policy
requires structures to be designed for liquefaction mitigation. Based on current design plans for the single-
story structure, it may not be economical to mitigate for liquefaction. If mitigation measures are planned,
additional field exploration will be required.



6.0 SEISMIC DESIGN PARAMETERS

The Carson City Development Services Department utilizes the 2006 International Building Code (IBC).
Seismic design parameters are based on site-specific estimates of spectral response ground acceleration
as designated in the 2006 IBC. Without additional exploration, a Site Class D is applicable for this site.
The site coefficients, Fa and Fv, as a function of Site Class B are 1.0 and 1.5, respectively. Although the
upper soil layers may be subject to liquefaction indicating a Site Class F, the proposed structure period
does not warrant a site specific evaluation.

7.0 DISCUSSCION AND RECOMMENDATIONS

71 GENERAL INFORMATION

The following recommendations are preliminary only and are based on a review of the referenced data.
Available boring logs and boring location maps from previous geotechnical reports are included in the
appendix of this report. As previously stated, we request that the Geotechnical Section review the final
plans prior to finalizing the geotechnical report to verify that recommendations presented in this report are
sufficient.

Structural areas referred to in this report include all areas of buildings, concrete slabs, pavements, and
pads for any minor structures. All compaction requirements in this report are relative to ASTM D 1557,
Unless stated in this report, all related construction should be in accordance with the Standard
Specifications for Public Works Construction {Orange Book, 2007).

7.2 EARTHWORK & SITE PREPARATION

It should be noted that shallow ground water may be encountered. The contractor should be aware
that excessive compactive efforts on wet, fine-grained soils can cause instability in otherwise stable
subgrade soils. It is the responsibility of the contractor to not disturb otherwise firm site scils.

The existing pavement below the proposed building footprint is to be removed in its entirety and may be
pulverized and re-used as structural fill. Existing utilities located below the proposed building footprint
should be relocated and the resulting excavations backfilled with properly placed structural fill.

Very loose to loose soils are likely present within the upper ten feet of the soil profile. Foundations
should not bear directly on these soils. To improve support of shallow spread footings and concrete
slabs-on-grade, the upper in situ scils should he over-excavated a depth of four feet below footings and
one foot below concrete slabs-on-grade. The resulting excavations should be backfilled with property
placed structural fill. If NDOT determines that mitigation for liquefaction is necessary, the entire building
footprint should be over-excavated to a depth of ten feet below the existing ground surface and bhackfilled
with properly placed structurai fill. In lieu of over-excavation, geopiers or soil grouting can be utilized.



Over-excavations should extend laterally from the edge of the foundations or slabs a minimum distance
equal to the depth of over-excavation. Prior to the placement of structural fill or structural loading, soils
should be properly prepared in accordance with the recommendations of this report.

All areas to receive structural fill or structural loading should be densified to a minimum depth of 8 inches
to at least 90 percent relative compaction in accordance with ASTM D 1557, Soils should have moisture
contents of plus or minus 2 percent of optimum moisture (ASTM D1557) prior to densification and may
require scarification and moisture conditioning. It is recommended that the moisture content of native soils
and imported fill be determined prior to densification to evaluate the need for moisture conditioning.

After the densification process, a firm stable surface should be produced. If foundation grade soils are
allowed to be exposed to inclement or freezing weather conditions, they may be scarified and
recompacted or removed to expose suitable foundation soils and replaced with structural fill. The base of
all excavations for foundations and concrete slabs-on-grade should be dry and free of loose materials at
the time of concrete placement. Unstable soils due to excessive moisture content may be encountered
and should be scarified and allowed to dry or over-excavated and replaced with structural fill. If these
stabilization methods are not appropriate due to either time constraints or depth of unstable material, the
unstable soil areas could be bridged using methods discussed in the Section 7.3 of this report.

Structural fill is defined as supporting soils placed below structural elements such as foundations,
concrete slabs-on-grade, pavements, or any structure that derives support from the underlying subsoils.
Structural fill should meet the requirements presented below in Table 1.

TABLE 1 - GUIDELINE SPECIFICATION FOR IMPORTED STRUCTURAL FiLL

Sieve Size Percent by Weight Passing
6 Inch 100
% Inch 70 —-100
No. 40 15-70
No. 200 5-235

Percent Passing No. 200 Sieve Maximum Liguid Limit Maximum Plastic Index

5-20 40 15
21-35 35 10

Structural fill should be placed in maximum 12-inch thick (loose) level lifts or layers and densified to at
least 80 percent relative compaction. Fills exceeding 5 feet in depth should be densified to at least 95
percent relative compaction. Soils should have moisture contents of plus or minus 2 percent of optimum
moisture (ASTM D1657). Higher moisture contents are acceptable if the soil lift is stable and required



relative compaction can be attained in the soil lift and succeeding soil lifts. Grading should not be
performed with frozen soils or on frozen soils.

7.3 STABILIZATION METHODS

If stabilization is required, there should be sufficient depth between the over-excavated surface and the
structural element to allow the placement of stabilization material. The appropriate construction method to
treat unstable soil areas will be determined during construction.

7.31 RoOCKFiLL

Stabilization can be achieved by utilizing rock fill. Rock fill should be angular, well-graded and consist of
hard, durable particles without organics, clay lumps, or other unstable substances. A general particle
sizing for rock fill is presented below in the Table 2. Other material types may be considered and should
be approved by the engineer prior io placement. Rock fill is to be placed in an 18-inch lift and initially
seated by pushing the rock fill into the underlying substrate with the trackhoe bucket and densified by at
least 5 complete passes with a minimum 10-ten roller. An additional 18-inch layer of rock fill may be
required if instability is still severe.

TABLE 2 - GUIDELINE SPECIFICATION FOR ROCK FiLL
Sieve Size Percent by Weight Passing
12-Inch 100
6-Inch 40-70
No. 4 5-25
No. 200 0-5

A nonwoven geotextile meeting the specifications given in Table 3 should then be placed over the rock. If
the rock fill surface is coarse and angular, a minimum 2-inch drain rock layer should be placed over the
rock fill prior to installation of the geotextile.

TABLE 3 — MINIMUM AVERAGE ROLL STRENGTH PROPERTIES FOR GEOTEXTILE
Trapezoid Tear Strength (ASTM D 4533) 80 lbs.
Puncture Strength (ASTM D 4833) 100 Ibs.
Grab Strength (ASTM D 4632) 210 Ibs.
Burst Strength (ASTM D 3786) 450 psi.
Permittivity(ASTM D 4491) 0.02 sec™
Apparent Opening Size (ASTM D 4751) 0.60 mm (max}




7.3.2  STABILIZING FiLL

Within areas of low to moderate instability as determined during construction, unstable soils can be
replaced with stabilizing fill meeting the requirements presented below in Table 4. Prior to placement of
stabilizing fill, a geotextile should be placed at the botiom of the excavation. Once the over-excavation
depth is determined in the field, the exposed subgrade surface should be smooth without sharp particles
or abrupt edges. The geotextile should be placed in accordance with the manufacturer's
recommendations and a minimum joint overlap of 18 inches. The geotextile should be non-woven and

meet the specifications given in Table 3.

It is recommended that the initial lift of stabilizing fill have a minimum loose lift thickness of 15 inches.
Construction equipment is prohibited from traveling over the geotextile surface. It is recommended that
track construction equipment (Caterpillar D-6 or similar) be utilized to place the initial lift of stabilizing fill
over the geotextile. The stabilizing fill should be pushed ahead of the construction equipment during
placement over the geotextile. Additional layers may be required for stabilization and should be
determined with a test section.

TABLE 4 — STABILIZING FILL GRADATION SPECIFICATIONS
Sieve Size Percent by Dry Weight Passing
4 Inch 100
% Inch 70-100
No. 4 20-70
No. 200 0-8
Maximum Liguid Limit Maximum Plastic Index
40 5
R-Value: Minimum 70

7.3.3 TEST SECTION

Regardless of the stabilization method, a test section should be used to determine the required thickness
of stabilizing rock or stabilizing fill. Stabilization is always a trial and error procedure with requirements and
effectiveness varying within the same project. Other stabilization methods may include the use of cement,
or scarification and drying. A mix design will be required for the cement alternative.

74 TRENCHING AND EXCAVATION

All trenching and excavation should be performed and stabilized in accordance with local, state and OSHA
standards. In any case, bank stability will remain the responsibility of the contractor. It is our opinion that
the bulk of the site soils appear to be predominately Type C, although variations may exist. Any area in

question should be specifically examined by qualified personnel.



Trench backfill should conform to the Orange Book, including the latest revisions and addendums.
Bedding and initial backfill should conform to the requirements of the utility having jurisdiction.
Excavations below the ground water table may require dewatering. If ground water is encountered,
bedding and backfill should consist of densified Class C backfill in accordance with Section 200.03.04 of
the Crange Book placed to the estimated high groundwater level. Class C backfill should be separated
from the native backfill soils with a non-woven geotextile meeting the minimum properties presented in
Table 5.

TABLE 5§ — MINIMUM AVERAGE ROLL STRENGTH PROPERTIES FOR GEOTEXTILE
Grab Tensite (ASTM D 4632) 160 Ibs.
Puncture Strength (ASTM D 4833) 90 Ibs.
Burst Strength (ASTM D 3786) 200 psi.
Minimum permittivity (ASTM D 4491) 0.2 sec”
Maximum AQOS (ASTM D4751) 0.25 mm

7.5 FOUNDATION DESIGN

It is recommended that shallow spread foundations be utilized at the project site. Provided that foundation
grade soils are prepared in accordance with the recommendations of this report, the bearing pressures
presented in Table 6 can be utiized for the design of individual column footings and continucus wall

footings.
TABLE 6 — FOUNDATION ALLOWABLE BEARING PRESSURES
. - Maximum Net Allowable
e e A LI Bearing Pressures'’(psf)
Dead Loads plus full time live loads 1,500
Dead Loads plus live loads, plus 2 000
transient wind, or seismic loads. !
(1) The net allowable bearing pressure is that pressure at the base of the footing in excess of
the adjacent overburden pressure,

For frost protection, footings should all be set at least two feet below adjacent outside or unheated interior
finish grades. Footings not located within frost prone areas should be placed at least 12 inches below
surrounding ground or slab level for confinement. Regardless of loading, individual column foundations
and continuous spread foundations should be at least 18 and 12 inches wide, respectively, or as required
by code.



Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction on the bottom
of the footing. A friction factor of 0.40 may be utilized for sliding resistance at the base of the spread
footing. This value has been reduced by 1/3 from its ultimate strength. Passive pressure available in
engineered fill or undisturbed native soil may be calculated using an equivalent fluid unit weight of 300
pounds per cubic foot. Both passive and frictional resistances may be assumed to act concurrently. In
designing for passive pressure, the upper one-foot of the soil profile should not be included unless
confined by a concrete slab or pavement. Design values are for spread footings bearing on either native
granular soils or structural fill and backfilled with structural fill.

7.6 SETTLEMENTS

Total settlement of individual foundations wili vary depending on foundation plan dimensions and actual
loads. Based on anticipated dimensions and loads, total post-construction settlement of footings designed
and constructed in accordance with the preceding recommendations will be on the order of %-inch.
Differential settlement between similarly loaded, adjacent footings is expected to be less than Y-inch.
Settlement of all foundations is expected to occur rapidly and should essentially be complete shortly after
initial load application. Please note that these values do not include settlement due to liquefaction.

Estimated settiements are based on structural fills placed in accordance with the recommendations of this
report. Moisture contents are critical. Failure to adequately moisture condition fills during placement will
delay consolidation and may result in greater settlement being experienced by the structures and
improvements. The estimated settlements do not account for settlement during a seismic event.

7.7 CONCRETE SLABS

All concrete slabs should be directly underlain by Type 2, Class B aggregate base. The thickness of base
material should be six inches beneath curbs and gutters, four inches beneath sidewalks and six inches
beneath the building slab. Aggregate base courses should be densified to at least 95 percent relative
compaction.

in situ and imported fill materials should be tested to evaluate the corrosion potential to concrete and the
cement type utilized should be determined based on these results. Refer to Section 7.8 for laboratory
testing recommendations.

Western Nevada is a region with exceptionally low relative humidity. As a consequence, concrete flatwork
is prone to excessive shrinking and curing. Concrete mix proportions and construction techniques can
adversely affect the finished quality of the concrete and result in cracking, curling and spalling of slabs.
We recommend that all placement and curing be performed in accordance with procedures outlined by
the American Concrete Institute. Special considerations should be given to concrete placed and cured



during hot or cold weather conditions. Proper control joints and reinforcing should be provided to minimize
any damage resulting from shrinkage.

7.8 CORROSION

Due to insufficient data, it is recommended that native soils and imported fill material be tested prior to
placement of cancrete and underground metallic pipes or structures. Laboratory testing should consist of
analysis for soluble sulfates, resistivity, pH, and chlorides. The results should be evaluated by qualified
personnel to determine if protective measures are required.

7.9 SITE DRAINAGE

Adequate surface drainage should be constructed and maintained away from the structure. The
permanent finished slope should grade away from the structure to drain water away quickly from the
building area to prevent any ponding adjacent to the structure.

For concrete siab-on-grade flooring, a perforated pipe foundation drainage system should be constructed.
The drain line should be set at or below footing level within a sand-free, pea gravel filled trench. The
drainage course should be carried upward to within one foot of finish grade and wrapped in an engineering
fabric in order to reduce infiltration of fine material. The drain line should discharge by gravity or into a
pumped sump. To avoid compromising footing integrity, a plane subtended at an inclination of 1H:1V from
the base of the footing should not intersect the drainage materials.

7.10  MOISTURE VAPOR BARRIER

A moisture vapor barrier is recommended below any concrete slab-on-grade supporting floor coverings.
Moisture vapor migrating through the slab can cause the debonding and discoloration of tile, linoleum, or
other products placed directly on the concrete slab. The recommended method to reduce meisture
migration is to place a moisture barrier directly below the base course that meets or exceeds
specifications presented in ASTM E-1745 for a Class B water vapor retarder. The moisture vapor barrier
should be placed in accordance with the manufacturer's recommendations and the manufacturer should
approve the use of the moisture barrier directly below the base course layer. A summary of construction
recommendations for moisture barriers are as follows:

¢ The moisture vapor retarder membrane can be placed directly on densified subgrade; however,
all sharp or angular rocks should be removed from the ground surface. The ground surface
should be densified with a steel drum roller to provide a smooth surface.

+ The membrane should be tensioned by hand until taut, free of wrinkles and lying flat. All seams,
punctures, and penetrations must be sealed with a minimum 10-mil polyethylene tape. The
membrane should overlap at least 12-inches at the seams.

g



¢ Vehicle traffic should not be allowed on the membrane. Care should he taken in the placement of
fill material over the membrane. Fill materials should be placed, spread and compacted in such a
manner that minimizes the development of wrinkles in and/or movement of the membrane. It will
be essential for the contractor and his crews to work with care so that the membrane is not
punctured or damaged during installation.

* Water based floor adhesives are extremely sensitive to slab moisture. Under some conditions, the
small amount of moisture vapor which bypasses the vapor membrane, or excess water remaining
in the slab from the original concrete placement, can be sufficient to cause debonding and
discoloration. Therefore, it is essential for the contractor should work with care to ensure seams
and penetrations are seaied and the moisture vapor retarder is not punctured or damaged during
installation.

7.11  ASPHALT CONCRETE PAVEMENT

Parking areas restricted to automobile traffic and occasional heavy truck traffic {one to two trips per week)
can consist of 3 inches of asphalt underfain by 6-inches of aggregate base. Pavement areas with heavy
truck traffic should consist of 4 inches of asphalt underlain by 6-inches of aggregate base.

Subgrade soil should be prepared in accordance with the recommendations of this report. Base material
should be densified to at least 95 percent relative compaction. A Type 2 Plantmix aggregate in
accordance with Section 200.02 of the “Orange Book” should be utilized for the pavement. The contractor
should submit a pavement mix design to the owner at least five working days prior to construction for
approval. For pavements constructed adjacent to concrete flatwork, the finished grade of the pavement
should be at least % to % of an inch higher than the edge of the adjacent concrete surface to allow for
adequate compaction of the pavement without damaging the concrete.

7.12  EROSION CONTROL

Temporary erosion control will be required during construction. The contractor shall prevent dust from
being generated during construction in compliance with all applicable city, county, state, and federal
regulations and shall submit an acceptable dust control plan to appropriate agencies prior to starting site
preparation or earthwork activities.

713 ANTICIPATED CONSTRUCTION PROBLEMS

Shallow ground water will likely be encountered and may cause difficulty during trenching and subgrade
s0il preparation.

10
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FIELD Qu (T/ft ) mmmmmemm CONFORMABLE ’““ﬁ“tﬂ”‘“ AVER»\ABBEm?EKIENHIFSRIPCITUI"QrR 17 SIZE: {0.D.) : u:;n.;_g}';gu BX*2-g/s32", gg SILTY SAND, SAND~SILT WIXTURES. ®wg o [ e ;wsl':mm Ps:tr;a"l:m':zgem) 3 - 60 BARD
(= ESTIMATED MATERTAL CHANGE (177t 2) mm. 25 s Y ugye i CLAYEY SAND, SAND-CLAY MIXTURES. PT OTHER KL : OF 2" 0.D. X 1 3/8" 1.D. SAMPLER
vakE sHEAR (T1/ft 2y —=——L_L380 | oeccniprion oF MaTERTAL ) nz.;ms SIZES: (0.0.) : "BX"=2-7/8", "HX"e3.1/2 L /8" 1.0, OVER 60 VERY HAR
“GLCR | : DWG.
[ COWORMELE MATERIAL it e e e AR YNEVADA HIGHWAY DEPARTMENT MATERIALS AND TESTING DIVISION |\ - o 5 1
BLOKS PER F00T : = ILDING
DATE OF BORING DATE OF BORING E U
TE: FOUNDATIONS AND ENGINEERING GEQLOGY SECTION %




CARSON CITY MAINTENANCE SAND
STORAGE BUILDING

*B-2 g3 °
* 8-1
BORWG PLan
SCALE - 1"= 54
- é
482 B g ) £.4ed82 B3 448
4edE  ndeid o] NASPHALT PAVING ELde47 e 00,1 ASPHALT PAVING 2
30]/4]s% CONIPRCT=TAN-NTOTST /-4!." COMPACT, TAN, MOIST,
7 b.’: TUNIFORM” SaND (D& 20114 e e
.'n‘ \ & &
2"CONE PENT, 9 1/4
] 94 SLnal gt J .
M [ ' LOOSE, BLACK, MOIST, 4643

>
A TODSE,BLACK, MOIST,
l SILTY S8ND

i = BVEP Y com :
f _@mﬁ%&%&@%ﬁﬁ@w SAND.

SIS
Al;

S| |
NI

5

A e %é?ngRﬁ%?ggchNEA,N'SATURME‘D’

[2-4-69

Borive ELevarion
SCALE! VERTICAL - ["a 5!

2 TLOOSE,TAN, SATURATED,WELL GRADED SAND
3
o, LOOSE, TAN, SATURATED,UNIFORM SAND

ILTY 'SAND
—i awW s,

Y LOOSE, TAN, SATURATED,
WELL GRADED SAND

LOOSE, TAN, SATURATED
UNIFORM SAND

0 20 3040

T T T ¥ T Ll T 1
0 o
/1_5-(7?/ 20230 40 5O L6 70 8

4438
463

4628



LOG OF TEST BORING NO. B1

PROJECT — ~PUBLIC SERVIGE-BUILDING - - RIG-& BORING TYPE- CME 75, HSA/MUD-ROTARY
NEVADA DEPARTMENT OF TRANSPORTATION _ LOCATION NORTH END OF PARKING LOT
PROJECT NO. 180550884 DATE _ 11-04-06 _ LOGGED BY: _ MLM__ SURFACE ELEVATION
c o - -
= 0 g8 . ] =8
52 g | 8 g 2 = ~
G?J S| w® 'Z. = 3 & @ ) o ®, 9g k3 '5, g
sEl 2 |o|el o 8. o s Visual Description Sell5ees %=
£ 2e|5 |8/g af ;@ P = Q205282 5a
s . B|SR|c2|EE| E| BE | 5% 3 851355y £8
Ofu|20[6d|nle] o | @2 GOA s o= dZEcaa] S8
0 T Loose Moist | \-3": ASPHALTICCONCRETE _  _ /——F———F———5
3"-1 1/2 POORLY GRADED SAND WITH
1 _ — | SILT(FILL), mostly fine to coarse sand, few | _ _ | | |
SM-SCllrliih Very Loose | Moist | \nonplastic fines, orange-browm.
1 A s | A 5 to Loose 1 27 SILTY CLAYEY SAND with
| g gigh approximately 57% fine to coarse sand, 33%
g : low plastic fines, 10% fine to coarse gravel,
5 Epgatek dark brown to brown.
Y S| IB 10
.M
T ™ML Loose to Moistto | 7-10 1/2 §;¢_\NDY_§I[,—_lwith appmximatcly_-___ TTTTT T T T T
sl 1c i1 |Med-Dense|  Wet 52% low plastic fines, 48% fine to coarse sand,
] mottled orange brown/gray/dark brown.
ST 1D | 21" [Med. Dense|  Wet 10 1/2-147 SILTY SAND WITHGRAVEL | | |~~~
to Dense with approximately 50% fine 1o coarse sand,
23% nonplastic fines, 27% fine to medium
gravel, orange brown mottled green-gray and
S| 1E 34 dark orange brown,
Very Dense Wet 14-24" SILTY S_AND with approximately 58%] - T
to Dense fine to coarse sand, 24% nonplastic fines, 18%
s| iF 53 fine to medium gravel, gray brown to brown.
S| 1G 42
S| 1H 40
Dense to Wet 24"36" | §|__],TY S“AND with ¢ approximately 49_% I R
Med. Dense fine to coarse sand, 43% nonplastic fines, 8%
S 11 40 fine gravel,
S| 1 22
NOTE: Color change to dark orange brown at
S IK 25 36 feet.
I
GROUNDWATER SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2a
A - Drill Cuttings. B. Bag sample, A - Atterberg Limits :
DEPTH| HOUR DATE $-2"0.D. 1.38" 1.D. tube sample. G - Grain Size STANTEC CONSULTING
= 10° 11-04-06 U -3"0.D. 242" I.D. tube sample, C - Consolidation 6980 Slerra Centor Plwy
= T - 3" O.D. thin-walled Shelby tube. MD - Moisture/Density : Reno, Nevada 89511
- C - CME sample. R - Rotary Cuttings. T em. _a_ Tel: 775.850.0777
h Stantec Fax: 775.850.0787




PROJECT ~=~-PUBLIC SCRVIGE-BUILDING RIG-& BORING TYPE- - CME-75, HSA/MUD ROTARY
NEVADA DEPARTMENT OF TRANSPORTATION LOCATION NORTH END OF PARKING LOT
PROJECT NO. 180550884 DATE 11-04-06 LOGGED BY: __MLM __ SURFACE ELEVATION
c -
- 2 . & o >
Il 35S s | € & 2 o =
a8 ~l 2| 3 £ © ] o %, %e_5H e
s L oo ® O - w2 s Visual Description SCE5EED ®
£ ¢35 (a5 5| ;@ G B £ cluissaz 5a
5. 5|E8|ze|(5lE| 5| 25| BE | 2 TEERE
I] OLuW|SO|od|nlv] v oL 0o = O 5|E00 O 38
S FrX VI a2 Very Dense | Wet | 40-41 1/2 POORLY DsanDwiTH| | | ]
| ARLY S| 1L 60 SILT with approximately 87% fine to coarse
sand, 8% fine gravel, and 5% nonplastic fines,
\ brown to gray brown.
] Bottom of boring at 40 feet, end of sample at 41
] 1/2 feet.
ﬂ 45
! 50 -
§5
| 60
H |-
U 70~
GROUNDWATER SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2a
.|| A - Drill Cuttings. B. Bag sample. A - Atterberg Limits g
) LIS —— $-2"0.D. 1.38" 1.D. tube sample. G - Grain Size STANTEC CONSULTING
z| ¢ 11-04-06 U-3"0.D. 2.42" L.D. tube sample. C - Consolidation 8980 Slerra Center Plwy
= T-3"0.D. thin-walled Sheiby tube. MD - Moisture/Density 3 Reno, Nevada 89511
C - CME sample. R -Rotary Cuttings. T s s Telk 775.850.0777
.ﬂ e Stantec .., 1755500757




LOG OF TEST BORING NO. B2

PROJECT._____ RUBLIC SERVICE BUILDING RIG. & BORING.TYPE -CME75, HSA/MUD ROTARY.
NEVADA DEPARTMENT OF TRANSPORTATION  LOCATION SOUTH END OF PROPOSED BUILDING SITE
PRQJECT NO. 180550884 DATE 11.04-06 LOGGEDBY: _ MiM  SURFACE ELEVATION
[ =4 O —
- O o g - g‘
5 < s | E 2 o =
s 3| % Pl 2 3 g @ - 2,8, .55 5§
s (2 lolel o | § > £ Visual Description SELe5Eew ®
£ o | £ &gl © 0 5 2 aZos2as 58
E =lEwv| 2 2 - [ %) s Ve O o<
8 _B|Z8| 22|58 5! 5 | 55 2 r88lc65 2%
QEu|SO|0alwle| » m L on = oS o|lEoao -
= ose Moist | \0-3" ASPHALTICCONCRETE ___ _ /A~~~ —~— ———
2" PO Y DED SAND WITH SILT
- - e —1 (FILL), mostly fine to coarse sand, lowplastic | _ _ | _ _ _ | _ |
CL Med. Stiff Moist | \fines, orangebrown._
1 s| 2a 5 2-7': SANDY LEAN CLAY with
r approximately 58% low plastic fines and 42%
fine to coarse sand, dark gray brown.
5 —
] S| 2B 6
i . ! — — —_— e — —
SM Med. Dense| Moistto | 710" SILTY SAND with approximately 52%
1 sl 2c 1 Very Moist | fine to coarse sand and 48% nonplastic fines,
i gray brown mottled orange and dark gray.
¥10——"" : e o A OIT TR & AT o a T, T S e e e e e e
SP-SM ;; Med. Dense Wel 10-20" SILTY D with approximately 53%
. S| 24 to Very fine 10 coarse sand, 28% nonplastic fines, 19%
i Dense fine gravel, gray brown.
1 S| 2E 4]
15
| S| 2F 50
iy T sm Med. Dense Wet 2025 SIE-X §m3 m apﬁim?ely 137 R B I
1 S| 26 18 fine to coarse sand, 41% low plastic fines, 4%
] fine gravel, brown to gray brown.
1 NOTE: Thin interbeds of POORLY GRADED
i SAND WITH SILT observed within soil
horizon.
25 Tsm-5C 1 Med Dense| Wet | 2530 SILTY CLAVEY SANDwith | | T =~
1 ; T S| 2H 18 approximately 55% fine to coarse sand and 45%)
| H] [ low plastic fines.
p /I?
|
") ¥l A
| 44
30T 5m Med Densc|  Wet | 30-41 172" SILTY SAND with approximately | | 1 — 7]
1 S| 2 20 to Very 70% fine to coarse sand, 27% nonplastic fines,
] Dense and 3% fine gravel, gray brown,
35
i S| 2 45
GROUNDWATER SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2b
A - Drill Cuttings. B, Bag sample. A - Atterberg Limits
Rl LR — 8§ -2" 0.D. 1.38" I.D. tube sample. G - Grain Size STANTEC CONSULTING
hvd 10 11-04-06 U -3"0.D. 2.42" I.D. tube sample. C - Consolidation 6980 Sierra Canter Plowy
= T - 3" 0.D. thin-watled Shelby tube. MD - Moisture/Density Reno, Nevada 89511
x C - CME sample. R - Rotary Cuttings. Tel; 775.850,0777
X Stantec ... 7755500737
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LOG OF TEST BORING NO. B2

PROJECT PUBLIC SERVICE BUILDING RIG & BORING TYPE CME 75, HSA/MUD ROTARY
NEVADA DEPARTMENT OF TRANSPORTATION LOCATION SOUTH END OF PROPOSED BUILDING SITE
PROJECT NO. 180550884 DATE 11-04-06  LOGGED BY: MLM _ SURFACE ELEVATION
[ = —
=0 a3 . e &
T 0 £ 2 2 = =
83 ® Al 2 3 & o . ‘o “T’u-°0...‘°-.-§ ‘-E;
o |2 [|2(e) o ! & ) = Visual Description sollsEesw %
£ 2o|E 188 2] 3¢ K % Qo283 &
S F|E3(So(5ls| 5| 28| BE | 3 438552 88
ODfu|S0|{O0d|n{n]| @ 0% o0 = DT o/ECan J -
40
S| 2k 70
Bottom of boring at 40 feet, end of sample at 41
1/2 feet.
45
50
55
60 -
65
70
GROUNDWATER SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2b
A - Drilt Cuttings, B. Bag sample. A - Atterberg Limits o
L el RIS § -2" 0.D. 1.38" L.D. fube sample. G - Grain Size STANTEC CONSULTING
2| 11-04-06 U-3"0.D. 242" 1D, tube sample, C - Consolidation 6980 Sierra Center Piwy
B T - 3" 0.D. thin-walled Shelby tube. MD - Moisture/Density Reno, Nevada 89511
- C - CME sample. R - Rotary Cuttings. T e _a__ Tel; 775.850.0777
= Stantec ... 7751500757




NV_DOT NDOTSTORAGE.GPJ NV _DOT.GDT 9/30/11

CARSON CITY MAINTENANCE YARD

EXPLORATION LOG

SHEET 1 OF 1

START DATE _9/4/02
ENDDaTE  _9/5/02 sTaTion _NW CORNER
JOB DESCRIPTION NDOT STORAGE BUILDING OFFSET 12 W.. 14' N. FENCE

ENGINEER _ABBAS Bafghi

LOCATION
o GROUNDWATER LEVEL | OPERATOR _GILLESPIE
GROUND ELev.__ () 9[32}2; DE4Pg(|; ft] ELEV.ft a‘;q-'hglg 3.5" hit & bentonite mud
HAMMER DROP SYSTEM _SAFETY BACKFILLED _YeS  parg _09/6/2002
PLE | BL
ELEV. | DEPTH 'ﬂ%liwps Binch U&Tst Percent | LAR TESTS | HSCS MATERIAL DESCRIPTION REMARKS
() (m : Ingrements| 1 foot | Recovd roup
AC | 538 3.5 INCHES OF ASPHALTIC CONCRETE i
SM TAN SILTY SAND loose< moist (fill}
2.00 2.00
3 SANDY LEAN CLAY soft to medium stiff,
A |SPT 4 6 100 |S,PLW.Ch trace of organics, trace of oxidation
3.50 2 color changes to greenish-grey at 5, feet. 2.5 feet of
7 1 stroke,
[ B |SPT 3 5 100 |8,CHW,Ch weather:sunny
. 5.00 2
¥ cL
C | SH 79 |HPILW,DS,0CS
7.00
2
D |SPT 4 8 100 |S.WPI
8.50 4 8.50
3 GREENISH GREY SANDY SILT medium
E |SPT 7 17 100 {SW.PI dense, wet, occassional moderate cementation | drilling
,Jo.00 10 associated with oxidation, trace of organics down-pressure:30
& (well-preserved vegetation) to 400 psi
F | SH 100 |S,PILW,0CDS
ML
12.00
4
G1| MC 13 28 100 |W,UW,0C
13.50| G2 15
2 14.25
15.00 :; S :é 4 LA e bl GREYISH SIL_TY SAND WITH FINE QRA_VEL
45 1 genshe, Iwet:trt:!ghhg_rc::aundw::lter seepage into the
i lspT 17 29 70 |sw orehole within this zone
16.50 12 SM
17.00
11
J1 | MC 26 41 100 |S,W,UW
18.50} J2 15 __l8so _____
3 YELLOWISH BROWN SILTY SAND medium
K [SPT 3 7 80 (SWPI dense, wet, non-plastic, trace of mica
_.20.00 4
- 4
L1 | MC 7 22 100 | S,PIW,UW
21.50| L2 15
5
M | SPT 8 16 80 |[SW
23.00 8
SM
22900
= 5
N1 | MC 8 18 100 |Sw,uw
26.50| N2 10
28.00

=




ORIGINAL SHEET - ANSI B
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T i) .I"' § il
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SCALE if

R 1"=40' !
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SR. 5

ﬁZBOS\active\l8055\180550884\NDOT Admin Site Plon.dwg

7-01-34 10:41AM _By: mmann JANUARY 2007

" - 180550884
Stantec Consulting Inc. Legend Notes R
Suite 100, 6980 Sierra Center Parkway $B2 APPROXIMIATE EXPLORATION LOCATIONS BASE MAP PROVIDED BY GEOTECHNICAL INVESTIGATION
Reno NV U.SA 'HERSHENOW & KLIPPENSTEIN ARCHITECTS PUBLIC SERVICE BUILDING
89511 Figure No.
Tel. 775.850.0777 G TRATEA]
Fax. 775.850.0787 SITE MAP &
www.stantec.com EXPLORATION LOCATIONS



BORING

0 ELEVATION: L6L8.9 FEET
“TPHHI SM |DAR GRAY FINE TO GOARSE SILTY SAND (DENSE)

rw
.3 -2

o
y -2

5 a5l GRADING TO LOOSE

.y

@ s LHIN GRADING TO SILTY COARSE SAND WITH SOME

GRAVEL
mex.m-amm SANDY CLAY (MODERATELY FIRY)
WATER LEVEL - 9/17/62

7
%
m M {GRAY FIIE TO COARSE SILTY SAND & GRAVEL WITH

10

DEPTH IN FEET

82 FIRM SANDY SILT LENSES (MEDIUM DENSE)

15

‘ ‘8| GP {ORAY-BROWN MEDIUM TO COARSE SAND WITH GRAVEL
16%-122 W63 | 'y, TO 1" IN DIAMETER (DENSE)

20 WLo \f .

EORING COMPLETED - 9/15/62

LOG OF BORINGEG

EKEY:
A-~BEC
FIELD MOISTURE EXPRESSED AS A FERCENTAGE
OF THE DRY WEIGHT OF SOIL
DRY DENSITY EXPRESSED IN LBS,/CU. FT,
HOWS FER FOOT OF PENETRATION USING A
200 LB. HAMMER DROPPING 30"
IEPTH OF UNDISTUREED SAMPLE
DEPTH OF SAMPLING ATTEMPT WITH NO RECOVERY DAMES E MOORE
EIEVATIONS REFER TC HnS-L. = 0,0t APPLIEL EARTH SC ChDE

O8 aow =1




BORING 2

ELEVATION: [650.6 FEET

e SC |DABK BROWN CLAYEY MELIUM T0 FINE SAND
(MEDIUM DENSE)
81
@ s
E 19%-112 @ 12 GRADING TO QRAY-GRER
s " #wma LEVEL - 9/17/62
DARK GRAY-GREEN SILTY FINE SAND & ORAVEL
@48 . (DENSE)
15 " '$| OP |GRAY-EROWN MEDIUM TO COARSE SAND & GRAVEL
. ..‘:q (DMSE)
“.'./
®@530a,]

BORING COMPLETED ~ 9/15/62

L OG OF BORING

DAMES 8 MOORE

APPLILY E&RTI SC FNMFg

PLATE A=l1B




IEPTH IN FEET

DEPTH IN FEET

BORING 3

ELEVATION: L&49.0 FEET

GRAY SILTY FINE SAND (DENSE)
GRADING TO
GRAY-HROWN SILTY FINE TO COARSE SAND
(MEDIUM DENSE)

GRADING TO LIGHT BROWN & MICACEOUS

BROWN & GRAY FINE T0 COARSE SAND & GRAVEL
(DENSE)

WATER LEVEL NOT ACCURATELY DETERMINED
BORING COMPLETED - 9/17/62

BORING 4

ELEVATION: L647.2 FEET

0 bl
10%-95 @ S l
5 137 W iohi
10 L IFE
0 —TE
Lk E
23%-99 @7
5
24%-103 @ 9 :.
15 1""28 I

LOG

0 F

GHAY FINE SILTY SAND (DENSE)

GERADING TO
GRAY~EROWN FINE SANDY SILT, MICACEOUS

{MODERATELY FIRM)

LIGHT BROWN SILIY FINE TO MEDIUM SAND
(MEDIUM LENSE)

GRADING TO GRAY-QHEEN & DENSE
GRAVEL LAYER

WATER LEVEL NOT ACCURATELY IETERMINED
BORING COMPLETED - 9/17/62

BORINGS

DAMES 8 MOORE

APPLILD EART~ ¢ ENCES




BORING 5§
0 ELEV: L6li9.L FEET . vy
SM IDARK GRAY-BRN SILTY RER
FINE SAND WITH SOME O
CLAY, MICACEOUS 17%- @ 82]
(MODERATELY FIRM) 110 00
5 35 ———rt GRAVEL LAYER
GRADING TO LIGHT S
GRAY-BRN & TO ® 80}
FINE TO MEITUM e GRAY-GREEN SANDY
ATER LEVEL - 9/17/62 - SILT LENS
10 yo —".° . GRAVEL LAYER
o ORAVEL LAYER AT 11' o
e 2. ° qu TO
*7."] SW [DARK GRAY-BRN FINE TO
g et T TRSNROR T mal SRS
+;7] | GRAVEL (DENSE) ORAY-QREEN SANDY
SILT LEN DENSE;
PR3 | GRADING TO
2| @ 95F§ 7] OW [DARK GRAY FINE T0O
COARSE SAND &
GRAVEL TO 13" IN ®110
20 DIAMETER (VERY 50
S DENSE) BORING COMPLETED -
9/16/62
O30y
& TR | oRabmG T0
;<] SPJGRAY~BRY MEDIUM TO COARSE
@80 SAND WITH SOME GRAVEL
»—A

LOG OF BOR ING

DAMES 8 MOORE
APPLIED EARTH SCIENCES

s wWEw



BORING ¢

T SH JGRAY BILTY FINE 70 ° \
1M | MEDIUM SAND WITH DARK
I QRAY-BRN FINE SANDY
SILT LAYERS (MDIERATELY
A | PIRY) !
5 ——-—-—ﬁ—- ;i.a-< 35__. m‘
L L
ji .. | SPIDARK QRAY FINE SAND
; WATER LEVEL-9/17/62 R ﬁ MICACEOUS (IENSE)
) GRADING TO i
10 ——wg{ ]| Aloray & B MEDTI TO L0l
COARSE SAND WITH oo
DARK GRAY-GREEN SILTY
E GRAVEL (DENSE) oo
. A 1DARK GRAY-GREEN
15 T37- W, TP &R foark GRAY~OREEN hs—07g 3‘;‘&%‘ S
1ns i MOTTLED WITH BROWN SM |DARE GRAY SILTY FINE
SILTY FINE SAND SAND, MICACEOUS
¥ (DENSE) {DENSE )
ik COARSE SAND LENSES ORAY~GREEN sn).'r
ik GRADING TO GRAY & LENSES (FIRM
20 TWEL R FINE 10 1EDToN 0 WBO |
l BORTNG COMPLETED «
I 9/16/62
4
57 Wk
115 4
GRADING TO GRAY-ERN &

30 ' -— MICACEOUS

L0CG OF BORING

DAMES B3 MOORE

APPLIED EARTH —UIE NCES




R e ST e, s

¥

i S e o

DEPTH 1IN FEET

DEPTH IN FEET

BORING 7

ELEVATION: L6L6.L FEET

GRAY SILTY FINE TO MEDIUM SAND (DENSE)

163-11, W10

10

QRADING TO
GRAY & BROWN SILTY FINE TO COARSE SAND &

GRAVEL (DENSE)

15

WATER LEVEL NOT ACCURATELY DETERMINED
BORING COMPLETED - $/16/62

BORING 8

ELEVATION: L6L45.8 FEET

10

15

RN s [GRAY SILTY FINE SAND, MICACEOUS (DENSE)

235-93 @ 9 [THi] GRADING TO GRAY-BROWN WITH SOME CLAY
Hiftt (MOIERATELY FIRM)
4
2ug-98 @ 8 [iInt
%= 3| 5" ORAY-EROWN FINE TO COARSE SAND WITH SOME
= SILT & QRAVEL (DENSE)
e \WATER LEVEL - 9/17/62
' 2; ""'.'o':|

BORING COMFLETED - 9/17/62

LOG OF BORINGS

DAMES E MOORE
APBLIED EARTH SCIENCES

™ oaTe [ -



BORING 9

g
E

ELEVATION: L6LL.8 FEET

0 ML | DARK GRAY-BROWN FINE SANDY SILT,
MICACEOUS (FIRM)

a9

T M LDARK GRAY-GREEN -SILTY FINE SAND, MICACEOUS
=T (DENSE)
\WATER LEVEL « 9/17/62

IEPTH IN FEET

10 w il

5 ‘ | GRADING TO
s |
18 A GW | GRAY MEDIUM TO GOARSE SAND & GRAVEL (DINSE)

o BORING COMPLETED = 9/17/62

P S et e -
T PR

LOG OF BORING

i
o -
oy
I i

DAMES B MOORE
APPLIED EARTH SCIENCES

Bl ATF ALIN
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