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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511

LEGEND

PROJECT NO.:                                                               DATE:

PLATE
SHAW ENGINEERING

FLEISH PENSTOCK REPLACEMENT
FIELD EXPLORATION LOCATION MAP

WASHOE COUNTY, NEVADA
1858 4/19/2016
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APPROXIMATE TEST PIT LOCATION

APPROXIMATE LOCATION REMI LINE 1

APPROXIMATE LOCATION REMI LINE
2/REFRACTION LINE 1

SCALE 1"~     '
0

50
2550 25 50

REFERENCE: BASE MAP IS TOPOGRAPHIC IMAGE FROM THE WASHOE COUNTY GIS QUICK MAP APPLICATION AVAILABLE AT http://wcgisweb.washoecounty.us/quickmap/

TP-1

A       A'
GEOLOGIC CROSS SECTION (PLATE A-4)

APPROXIMATE PENSTOCK ALIGNMENT

APPROXIMATE DCP LOCATION

DCP-1

DCP-2

DCP-1
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0'-8': SITLY SAND, mostly fine to coarse sand, non-
plastic, strong brown

8'-11': SILTY SAND WITH GRAVEL AND
COBBLES, some fine to coarse sand, some fine to
coarse subrounded to rounded gravel and cobbles,
trace boulders up to 21" nominal diameter, non-
plastic, brown

Note: Redox staining visible at 7½'-8'
11'-13': POORLY GRADED GRAVEL AND
COBBLES  WITH  SILT  AND  SAND, mostly
rounded fine to coarse gravel and cobbles, little fine to
coarse sand, non-plastic.
13'-19': POORLY GRADED GRAVEL WITH
BOULDERS,  COBBLES,  AND  SAND, mostly
coarse gravel and nested cobbles and boulders,
boulders greater than 4½ nominal diameter
encountered, little fine to coarse sand, non-plastic,
brown

TERMINATED AT 19 FEET, NO FREE WATER
ENCOUNTERED.

3.8 4.6 G

LOG OF TEST PIT NO. TP-1

PROJECT FLEISH PENSTOCK-TMWA EQUIPMENT TYPE CASE 9020 TRACK EXCAVATOR
CLIENT SHAW ENGINEERING

LOCATION SOUTHWEST SIDE OF THE PENSTOCK WEST OF THE STEAMBOAT DITCH

PROJECT NO. 1858 DATE 04/14/16 LOGGED BY: SAM SURFACE ELEVATION (ft) 4,990' (PLATE A-1)

GROUNDWATER         SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2a
           B - Bulk Sample SG - Bulk Specific Gravity

DEPTH HOUR DATE A - Atterberg Limits
G - Grain Size

N.E.
C - Consolidation
MD - Moisture/Density
DS - Direct Shear
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0'-9½': SILTY SAND, mostly fine to coarse sand,
non-plastic, trace fine roots, dark brown to strong
brown

9½'-13': SILTY SAND WITH  GRAVEL, COBBLES
AND BOULDERS, mostly fine to coarse sand, little
rounded cobbles and boulders up to 18" nominal
diameter, non-plastic, strong brown

13'-16': POORLY GRADED GRAVEL WITH
COBBLES, BOULDERS, SILT AND SAND, some
fine to coarse rounded gravel and cobbles, few
rounded boulders up to 20" nominal diameter, non-
plastic, strong brown

TERMINATED AT 16 FEET, NO FREE WATER
ENCOUNTERED

21.0 11.8 G

LOG OF TEST PIT NO. TP-2

PROJECT FLEISH PENSTOCK-TMWA EQUIPMENT TYPE CASE 9020
CLIENT SHAW ENGINEERING

LOCATION NW SIDE OF THE PENSTOCK, E. OF THE ACCESS ROAD

PROJECT NO. 1858 DATE 04/14/16 LOGGED BY: SAM SURFACE ELEVATION (ft) 4,992' (PLATE A-1)

GROUNDWATER         SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2b
           B - Bulk Sample SG - Bulk Specific Gravity

DEPTH HOUR DATE A - Atterberg Limits
G - Grain Size

N.E.
C - Consolidation
MD - Moisture/Density
DS - Direct Shear
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GM

ROCK

B 3A

MOIST

MOIST

0'-7': POORLY GRADED SAND WITH SILT AND
GRAVEL, mostly medium to coarse sand, little
subangular gravel, few boulders up to 20 inches
nominal diameter, non-plastic, brown

Note: Sparse surface boulders up to 36" nominal
diameter present at the ground surface.

7'-11': SILTY GRAVEL WITH SAND AND
COBBLES, some fine to coarse subrounded to angular
gravel and cobbles up to 10" nominal diameter, some
fine to coarse sand ,non-plastic, brown to greyish
brown

11'-13': WEATHERED GRANODIORITE, crushed to
intensely fractured, moderately hard to hard, friable to
moderately strong, moderately weathered,  light grey

PRATICAL REFUSAL AT 13 FEET, NO FREE
WATER ENCOUNTERED

11.9 9.0 G

LOG OF TEST PIT NO. TP-3

PROJECT FLEISH PENSTOCK-TMWA EQUIPMENT TYPE CASE 9020
CLIENT SHAW ENGINEERING

LOCATION NE SIDE OF THE PENSTOCK,100' S OF THE INLET

PROJECT NO. 1858 DATE 04/14/16 LOGGED BY: SAM SURFACE ELEVATION (ft) 5,038' (PLATE A-1)

GROUNDWATER         SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2c
           B - Bulk Sample SG - Bulk Specific Gravity

DEPTH HOUR DATE A - Atterberg Limits
G - Grain Size

N.E.
C - Consolidation
MD - Moisture/Density
DS - Direct Shear
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B 4A

MOIST

MOIST

MOIST

MOIST

0'-1½': SILTY SAND FILL, mostly fine to medium
sand, non-plastic, strong brown

Note: Barbed wired encountered in upper 1 foot of the
soil profile
1½'-5': SILTY SAND, mostly fine to medium sand,
non-plastic, strong brown

5'-7': SILTY SAND WITH GRAVEL, some fine to
coarse sand, little fine angular gravel, few weathered
weak granodiorite cobbles, non-plastic, brown

7'-12': SILTY GRAVEL WITH SAND, some fine to
coarse angular gravel, few cobbles and boulders up to
18" nominal diameter, non-plastic, brown

12'-18': WEATHERED GRANODIORITE, crushed,
friable, deeply weathered, grey brown

Note: Excavates similar to a silty sand with weak
gravel (SM)

TERMINATED AT 18 FEET, NO FREE WATER
ENCOUNTERED

19.0 11.1 G

LOG OF TEST PIT NO. TP-4

PROJECT FLEISH PENSTOCK-TMWA EQUIPMENT TYPE CASE 9020
CLIENT SHAW ENGINEERING

LOCATION NE SIDE OF THE PENSTOCK ADJACENT TO STEAM BOAT DITCH

PROJECT NO. 1858 DATE 04/14/16 LOGGED BY: SAM SURFACE ELEVATION (ft) 5,015' (PLATE A-1)

GROUNDWATER         SAMPLE TYPE LABORATORY TESTS PLATE NO.: A-2d
           B - Bulk Sample SG - Bulk Specific Gravity

DEPTH HOUR DATE A - Atterberg Limits
G - Grain Size

N.E.
C - Consolidation
MD - Moisture/Density
DS - Direct Shear
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ESTIMATED PERCENTAGES OF GRAVEL, SAND, AND FINES BASED ON VISUAL DESCRIPTION

TRACE <5%

FEW 5%-15%

LITTLE 15%-30%

SOME 30%-50%

MOSTLY >50%

UNIFIED SOIL CLASSIFICATION CHART

6980 Sierra Center Parkway, Suite 90
Reno, NV 89511 PROJECT NO.:                                      DATE:

SHAW ENGINEERING

SOIL CLASSIFICATION CHART
WASHOE COUNTY, NEVADA

1858 05/10/16
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SOIL STRUCTURE COMMON DESCRIPTIVE TERMS

FISSURED: SHRINKAGE OR RELIEF CRACKS OFTEN FILLED WITH SILT OR SAND

POCKET: INCLUSION OF MATERIAL WITH EITHER A DIFFERENT TEXTURE OR CLASSIFICATION FROM THE MAIN
SOIL LAYER

LAMINATED: THIN ALTERNATING SOIL LAYERS WITH EITHER A DIFFERENT TEXTURE OR CLASSIFICATION.

SEAM: THIN LAYER OF MATERIAL WITH EITHER A DIFFERENT TEXTURE OR CLASSIFICATION FROM MAIN SOIL
LAYER.

MOTTLED: SOILS WITH IRREGULAR MARKS OR SPOTS OF DIFFERENT COLORS. USUALLY INDICATES POOR
AERATION AND LACK OF GOOD DRAINAGE. MAY INDICATE A MARKER HORIZON OF A PREVIOUS GROUNDWATER
LEVEL.
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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511

LEGEND

PROJECT NO.:                                                               DATE:

PLATE
SHAW ENGINEERING

FLEISH PENSTOCK REPLACEMENT
SITE PLAN AND GEOLOGIC CROSS SECTION EXHIBIT

WASHOE COUNTY, NEVADA
1858 4/19/2016

A-4

V
:\A

ct
iv

e\
18

58
\D

R
A

W
IN

G
S

\P
LA

TE
S

 re
vi

se
d 

4-
26

-1
6.

dw
g

40'20'
0'

60' 80'
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WEATHERED GRANODIORITE BEDROCK

SILTY SAND WITH GRAVEL (SM) TO POORLY
GRADED SAND WITH SILT AND GRAVEL (SP-SM)

SILTY SAND (SM)

SILTY GRAVEL WITH SAND AND COBBLES (GM)
TO POORLY GRADED GRAVEL WITH COBBLES
BOULDERS AND SAND (GP-GM)

SOIL/BEDROCK LITHOLOGY QUERIED WHERE
APPROXIMATELY LOCATED OR INFERRED

NOTES:

1. GEOLOGIC CROSS SECTION IS FOR REFERENCE ONLY
AND IS BASED ON RANDOMLY SPACED TEST PIT 
EXCAVATIONS.

2. REFER TO TEST PIT LOGS FOR EXPANDED GEOLOGIC
UNIT DESCRIPTIONS.

?

SECTION A-A'

SITE PLAN

SCALE:1"=60'

APPROXIMATE TEST
PIT LOCATIONTP-1
APPROXIMATE PENSTOCK
ALIGNMENT

REFERENCE: BASE MAP IS TOPOGRAPHIC
MAP PROVIDED BY SHAW ENGINEERING ON
PLAN SHEET ENTITLED, VERDI, WASHOE
COUNTY, NEVADA, PLAN AND PROFILE,
STATION 0+00 TO 5+00

1+00 2+00 3+00 4+00



6980 Sierra Center Parkway, Suite 90
Reno, NV 89511 PROJECT NO.:                                      DATE:

SHAW ENGINEERING

LOG OF DCP-1
WASHOE COUNTY, NEVADA

1858 05/10/16
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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511 PROJECT NO.:                                      DATE:

SHAW ENGINEERING

LOG OF DCP-2
WASHOE COUNTY, NEVADA

1858 05/10/16
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Tested By: M. Pontoni Checked By: S. Hein

Project No. Client: Remarks:
Project:

Location:  TEST PIT 1 AT 18.5'-19.0' Sample Number:  30242

Location:  TEST PIT 2 2A AT 4.0'-6.0' Sample Number:  30242

Location:  TEST PIT 3 3A 4.0'-5.0' Depth:  4.0'-5.0' Sample Number:  30242

Plate

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

38.0622 16.8062 12.9328 3.1388 0.5068 0.2941 1.99 57.15

2.8149 0.9358 0.5237 0.1467

4.8001 2.2450 1.6233 0.4455 0.1105

WELL-GRADED GRAVEL WITH SAND (GW) 4/20/2016 GW 4.6
SILTY SAND (SM) 4/20/2016 11.8
POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM) 4/20/2016 9.0

 1858  TRUCKEE MEADOWS WATER AUTHORITY
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Particle Size Distribution Report

 FLEISH PENSTOCK Moisture Content - 4.6%

Moisture Content - 11.8%

Moisture Content - 9.0%



Tested By:   M. Pontoni   TL Checked By: S. Hein

Project No. Client: Remarks:
Project:

Location:  TEST PIT 4 4A 5.5'-6.0' Depth:  5.5'-6.0' Sample Number:  30242

Location: STOCKPILE AT FLEISH TUNNEL Sample Number: 30373

Plate

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

MATERIAL DESCRIPTION TEST DATE USCS NM

29.7047 2.0671 1.0003 0.1980

23.6046 2.7217 1.5486 0.4427 0.2381

SILTY SAND WITH GRAVEL (SM) 4/20/2016 11.1
POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM) 05/25/16 5.2

 1858  TRUCKEE MEADOWS WATER AUTHORITY
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 18.8 7.4 14.4 19.1 21.3 19.0

0.0 16.9 16.1 12.3 25.7 17.3 11.7
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 FLEISH PENSTOCK Moisture Content - 11.1%



Tested By:  G. MORALES Checked By:  S. VINEIS

  Maximum dry density = 124.5 pcf

  Optimum moisture = 11.0 %

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Date:
Location:  TEST PIT 1 AT 18.5'-19.0' Sample Number:  30242

Plate

ASTM D 1557-07 Method A Modified

GW 67.4 3.8

 NATIVE MATERIAL

 1858  TRUCKEE MEADOWS WATER

 RECEIVED 4/14/2016

B-2a

D
ry
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en

si
ty

, p
cf

117

119
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125

127

Water content, %

5 7 9 11 13 15 17

11.0%, 124.5 pcf

ZAV for
Sp.G. =
2.65

Test specification:

COMPACTION TEST REPORT

 FLEISH PENSTOCK



Tested By:  S. SCHWEITZER Checked By:  S. VINEIS

  Maximum dry density = 130.0 pcf

  Optimum moisture = 9.5 %

Elev/ Classification Nat.
Sp.G. LL PI

% > % <
Depth USCS AASHTO Moist. #4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:
Project:

Date:
Location:  TEST PIT 2 2A AT 4.0'-6.0' Sample Number:  30242

Plate

ASTM D 1557-07 Method A Modified

5.8 21.0

 NATIVE MATERIAL

 1858  TRUCKEE MEADOWS WATER

 RECEIVED 4/14/2016

B-2b
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Water content, %

2 4 6 8 10 12 14

9.5%, 130.0 pcf

ZAV for
Sp.G. =
2.65

Test specification:

COMPACTION TEST REPORT

 FLEISH PENSTOCK



Tested By: S. Hein Checked By: S. Montalvo

Client:  TRUCKEE MEADOWS WATER AUTHORITY

Project:  FLEISH PENSTOCK

Location:  TEST PIT 2 2A AT 4.0'-6.0'

Sample Number:  30242

Proj. No.:  1858 Date Sampled: 4/14/2016

Sample Type: 
Description:  NATIVE MATERIAL

Specific Gravity= 2.660

Remarks: Sample was inundated and cosolidated

prior to performing direct shear.

Plate B-3

Sample No.

Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.
Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.

Normal Stress, psf
Fail. Stress, psf
  Strain, %
Ult. Stress, psf
  Strain, %
Strain rate, in./min.
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 C, psf
 f, deg
 Tan(f)

 Results
435
33.6
0.66

1

9.3

116.4

57.9

0.4269
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1.010

16.0
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0.003
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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511 PROJECT NO.:                                      DATE:

SHAW ENGINEERING

CORROSION TEST RESULTS
WASHOE COUNTY, NEVADA

1858 05/10/16
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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511 PROJECT NO.:                                      DATE:

SHAW ENGINEERING

CORROSION TEST RESULTS
WASHOE COUNTY, NEVADA

1858 05/10/16
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6980 Sierra Center Parkway, Suite 90
Reno, NV 89511

LEGEND

PROJECT NO.:                                                               DATE:

PLATE
SHAW ENGINEERING 

FLEISH PENSTOCK REPLACEMENT
REMI LINE 1

WASHOE COUNTY, NEVADA
1858 5/2/2016
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REMI LINE 1-1 DIMENSIONAL PROFILE
N.T.S

REMI LINE 1- 2 DIMENSIONAL PROFILE
N.T.S



6980 Sierra Center Parkway, Suite 90
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6980 Sierra Center Parkway, Suite 90 
Reno, NV 89511 

 

Office 775-851-8205   fax 775-851-8593   www.cme-corp.com 
 

 
July 21, 2016  
Project No: 1858 
Addendum 1 
 
Mr. Paul Winkelman, P.E. 
SHAW ENGINEERING 
Reno, Nevada 89503 
      
RE: Geotechnical Investigation    
 TMWA Fleish Penstock Waterline Replacement 
 Fleish, Washoe County, Nevada 

Dear Mr. Winkelman, 
 
Presented herein is an addendum to our geotechnical investigation, dated May 31, 2016, for the proposed 
TMWA Fleish Penstock Waterline Replacement located in Fleish, Washoe County, Nevada. The purpose of 
this addendum is to provide foundation grade soil preparation recommendations for the Flow Meter 
foundations and the RCB wing wall foundations.     
 
FLOW METER FOUNDATIONS 
 
Based on the current plans, dated July 2016,  Flow Meter foundation grade elevations vary from 5012.2 feet to 
5015 feet. Based on the existing grading plans, the west side of the Flow Meter is located overlying fill soils 
directly over the RCB.  The east side of the Flow Meter Box is located overlying shallow cut soils. The geologic 
profile in this area is anticipated to consist of shallow fill soils overlying native loose to medium dense silty 
sands.     
 
It is recommended that Flow Meter foundations bear directly on at least 1 foot of structural fill prepared in 
accordance with recommendations provided in the referenced geotechnical investigation.  Existing fill soils as 
well as the uppermost 2 feet of the native soil profile shall be removed below foundations. Removal shall 
extend laterally at least 2 feet beyond the edge of the foundation. Consequently, structural fill thicknesses 
below foundations may be thicker than 1 foot and will be based on the soil profile encountered. 
 
Since the Flow Meter structure straddles the proposed penstock and the penstock will be constructed prior to 
the Flow Meter, removal of existing fill soils and the uppermost 2 feet of the native soil profile will likely be 
completed with the installation of the Penstock. It is recommended that foundation soils preparation be 
completed with the Penstock installation. A representative from our firm should inspect foundation soil 
preparation.    
 
RCB WINGWALL FOUNDATIONS 
 
The RCB will be constructed in Steamboat Ditch.  Wing walls will be constructed on both the downstream and 
upstream sides of the box.  Based on current grading plans, foundation grade elevation is about 5003 feet.  
Based on our field investigation, at proposed foundation grade elevation, foundations should bear on either 
granitic bedrock or glacial outwash deposits.  
 
Foundations can bear directly on bedrock. If glacial outwash deposits are encountered, it is recommended to 
place foundations on at least 1 foot of structural fill to create a uniform bearing surface. Voids or surface 
irregularities created by the excavation process can either be filled by structural fill or additional concrete. 
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RCB WINGWALL AND FLOW METER FOUNDATION STRUCUTRAL FILL 
 
Structural fill placed below foundations can consist of a 6-inch minus granular native soil free of vegetation, 
organic matter, and other deleterious material.  Structural fill should be placed in maximum 8-inch thick (loose) 
level lifts or layers and densified to at least 90 percent relative compaction. The required moisture content of 
the soils, prior to densification, shall range between plus or minus 3 percent of optimum moisture, as 
determined by moisture-density relationship test results (ASTM D1557).   Moisture contents greater than 3 
percent of optimum moisture are acceptable if the soil lift is stable and required relative compaction can be 
attained in the soil lift and succeeding soil lifts.   
 
 
RETAINING WALL BACKFILL 
 
Retaining wall backfill  should be free of vegetation, organic matter, and other deleterious material and shall 
comply with the material specifications presented in Table 1 (Guideline Specifications for Retaining Wall 
Backfill). 
 

Table 1 - Guideline Specification for Retaining Wall Backfill 

Sieve Size Percent by Weight Passing 
6 Inch 100 
¾ Inch   70 – 100 
No. 40 15 – 60 
No. 200   5 – 35 

Maximum Liquid Limit 
 

Maximum Plastic Index 
40  10 

   
Soluble sulfates:< 0.10 percent by weight of soil 

 
Backfill should be placed in maximum 8-inch thick (loose) level lifts or layers and densified to at least 90 
percent relative compaction.   Over-compaction should be avoided as it will increase the lateral forces exerted 
on the wall by the soil. Heavy equipment should not be used for placing and/or compacting backfill adjacent to 
the retaining wall and should be kept a minimum of three feet or at a distance determined by a1H:1V slope 
away from the base of the wall whichever is greater.  Hand compaction equipment should be used adjacent to 
the wall.   
 
The required moisture content of the soils, prior to densification, shall range between plus or minus 3 percent 
of optimum moisture, as determined by moisture-density relationship test results (ASTM D1557).   Moisture 
contents greater than 3 percent of optimum moisture are acceptable if the soil lift is stable and required relative 
compaction can be attained in the soil lift and succeeding soil lifts.   
 
It is understood that weep holes will be used for retaining wall drainage.  Drain rock is recommended to be 
placed directly behind the retaining wall and  should have a thickness of at least 12 inches, extending upward 
behind the retaining wall to 1 foot below finish grade.  Drain rock should be encapsulated with non-woven 
geotextile drainage fabric (refer to Table 2).  Drain rock shall meet the requirements of Section 200.03 
(SSPWC, 2012) for a Class C backfill.  
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Table 2 – Drainage Geotextile Minimum Strength and Hydraulic Properties 

Trapezoid Tear Strength (ASTM D 4533) 80 lbs. 

Puncture Strength (ASTM D 4833) 80 lbs. 

Grab Strength (ASTM D 4632) 200 lbs. 

Burst Strength (ASTM D 3786) 250 psi. 

Minimum permittivity (ASTM D 4491) ≥ 0.2 sec -1 

AOS (ASTM D4751) ≤ 0.25 mm 

 
 
Based on the required use of this geotextile, strength properties are based on Class 1 survivability rating 
(AASTHO M288).  Products such as a Mirafi 180N, or approved equal can be utilized for this project. 
 
Unless stated in this addendum letter, all recommendations presented in our original investigation remain 
valid.        
 
If you have any questions or require further information, please contact the undersigned. 
 
     
Sincerely, 
 
CONSTRUCTION MATERIALS ENGINEERS, INC. 
 
 
 
Randal A. Reynolds, PE       
Senior Geotechnical Engineer      
rreynolds@cme-corp.com     
Direct: 775-737-7576     
Cell: 775-527-3264     
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