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July 21, 2016 
Project No.: 8040.040 
 
Mr. Juan Esparza, PE 
Principal Engineer 
Truckee Meadows Water Authority 
1355 Capital Boulevard 
Reno, Nevada 89502 
 
RE:  Geotechnical Constructability Report 

TMWA Chalk Bluff  
Proposed Solids Drying Ponds 
 

REF:  Cut/Fill Report, Grading Corridor Pond 2, 6/20/16 
   
Dear Mr. Esparza: 
 
Wood Rodgers, Inc. is pleased to present this geotechnical constructability report for the proposed solids drying 
pond expansion at the Chalk Bluff facility in Reno, Nevada.  The purpose of this investigation was to document 
the characteristics of exploratory excavations and to discuss the potential rippability conditions for the project 
as currently proposed.  Our understanding of the project is based on our conversations with you and your staff 
and the referenced Cut/Fill Report and drawing.   
 
PROJECT DESCRIPTION 
The proposed solid drying pond(s) will be located in the northeast portion of the Chalk Bluff facility, just east of 
the existing solids drying pond and north of  the main  facility entrance off of South McCarran Boulevard.   The 
proposed Pond 2 has been planned for a flat bottom area of 125,000 square feet at a flat bottom elevation of 
4677.0 feet.   Based on the referenced drawing, site topography will encompass an existing slope ranging from 
elevation 4702.0 feet to about 4664.0 feet, and will require maximum cuts and fills on the order of 25 feet to 
finish grades.  The pond will incorporate 2H:1V cut slopes and 3H:1V fill slopes.   
 
SITE DESCRIPTION 
The pond site  is generally undeveloped and surrounded by other  facility ponds  to  the west and south, empty 
land, and a utility easement to the eastern limits of the property.  A portion of the southern and western limits 
of  proposed  Pond  2  appear  to  have  been  used  as  staging  and  stockpile  grounds.    Existing  ground  coverage 
consists of bare soil and dry desert grass about two feet tall.  The project area generally includes a uniform slope 
that exhibits an approximate surface gradient of about 8% toward the south.  The site was accessed via a gravel 
turn off from the main paved access road. 
 
FIELD EXPLORATION & LABORATORY TESTING 
The project site was explored on July 6, 2016 by excavating a series of six exploratory test pits using a Hitachi 
330LC  track‐mounted excavator equipped with a 24‐inch wide bucket.   The approximate  locations of  the  test 
pits are shown on Plate A‐1 – Approximate Exploration Locations.  The maximum depth of test pit advance was 
20  feet  below  the  existing  ground  surface;  the  targeted  depths were  attained with  relative  ease with  the 
equipment used.  Backfill was loosely placed and the areas re‐graded to the extent possible.     
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Wood Rodgers personnel examined and classified all soils  in the field  in general accordance with ASTM D2488 
(Description  and  Identification  of  Soils,  Manual‐Visual  method).    Additional  soil  classifications,  as  well  as 
verification of the field classifications, were subsequently performed in accordance with ASTM 2487 (Unified Soil 
Classification  System  [USCS])  upon  completion  of  laboratory  testing.    Laboratory  testing  included moisture 
content (ASTM D2216), sieve analysis (ASTM D6913), and Atterberg limits (ASTM D4318) on representative bulk 
samples. Table 1 presents a results summary of Laboratory Test Data. 
 

Table 1 ‐ Summary of Test Data 

Test 
Hole 

Depth 
(Ft.) 

Moisture 
(%) 

%Gravel   
(+ #4)* 

% Sand    
(#4‐
#200) 

%Fines    
(‐#200) 

Liquid     
Limit 

Plastic    
Index 

USCS 

ASTM Standard  D2216  D6913  D4318  D2487 

TP‐1  2 ‐ 20  8.5  4  70  26  NP  NP  SM 

TP‐2  2 ‐ 8  9.8  13  71  16  NP  NP  GM 

TP‐2  8 ‐ 20  31.0  1  54  45  37  11  SC 

* Since ASTM D2487 is limited by a maximum particle size of 3", the gradation test data presented is based on a maximum particle 
size of 3". Larger particles (i.e. 8 to 12" in diameter) were observed in our test holes and should be anticipated as part of grading.  

 
The  field  exploration  was  supplemented  with  two  geophysical  surveys  of  shear‐wave  and  seismic  P‐wave 
velocity measurements  using  the Refraction Microtremor  (ReMi®) method  in  accordance with ASTM D5777.   
Two linear arrays were completed in an area representative of deeper cut sections of Pond 2, as shown on Plate 
A‐1.   An east‐west (ReMi E‐W) array was completed along the contour elevation 4695 feet± and a north‐south 
(ReMi N‐S) was aligned down the slope near the center of the pond beginning from approximate elevation 4695 
feet and ending near elevation 4680  feet.   The  resulting geophysical models are presented on Plate A‐5 and 
Plate A‐6.   
 
GEOLOGIC AND SOIL CONDITIONS 
Based on  the Preliminary Revised Geologic Maps of  the Verdi, Reno, and Vista 7.5’ Quadrangles  (Ramelli and 
Henry  2010,  USGS)  the  major  mapped  unit  in  the  site  area  is  Quaternary  alluvium  (Qrd);  this  is  an 
unconsolidated  sedimentary  deposit  that  includes  fans,  valley  fill  and  stream  deposits.  Previous  geologic 
mapping has also described the area as Donner Lake Outwash deposits containing boulder to cobble gravel.  The 
grain size generally ranges from gravels to silt. This alluvium material approximately makes up 80% of the site 
material as mapped in Plate A‐1b.  The minor mapped unit in the site area is a sedimentary unit that is made up 
of diatomite and lacustrine (Tnd). Diatomite is a very fine‐grained, siliceous sedimentary rock that is chalk‐like, 
soft, friable, very finely porous, very  low  in density and usually  light  in color.   The boundary between the two 
units  is  dashed  along  the  Highland  Ditch,  showing  that  the  contact  between  the  two  units  is  undefined; 
therefore, Tnd could likely extend further south into the proposed pond area.  Based on the exploratory test pits 
and material test results, it is likely both units were encountered within the site area. 
 
Based on Caterpillar’s Handbook of Ripping (which is attached for your ease of reference) Prediction Charts for a 
D8R Ripper performance for sedimentary rock such as siltstone indicate rippable conditions for seismic P‐wave 
velocity up  to 6,500  feet per  second  (ft/s).   Marginal  ripping  conditions  extend  to  a  velocity near 8,500  ft/s 
where non‐rippable conditions are expected.  Based on the two‐dimensional seismic P‐wave measurements on‐
site,  rippable  velocities  are  present  from  the  surface  to  approximately  35  feet  below  the  surface whereas 
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GEOLOGIC MAP OF PROJECT AREA

Geotechnical Investigation
Proposed Solids Drying Ponds                                                             

TMWA Chalk Bluff                                                                               
Reno, Nevada

Project No.: 8040.040 PLATE      
A-1b5440 Reno Corporate Drive, Reno, NV 89511 Date: 07/20/16

Figure 1. The red perimeter is the undeveloped land on the site and the green is the proposed area for the ponds
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SANDY CLAY, (CH) stiff, dry, brown, angular cobbles less than 8-inch
diameter encountered at surface

BEDROCK, (Sandstone of HunterCreek, Th), very thick-bedded,
intensely fractured, moderately soft, friable, deeply weathered;
excavates as a Silty Sandstone and mechnically breaks down to a Silty
Sand (SM) with extimated <5% gravel, 70% sand and 25% fines
content. Very sparse, one 12-inch diameter boulder encountered.

Bottom of Test Pit at 20.0 Feet.

26.4NPNP 8.5

GROUND ELEVATION 4700 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.517100262/-119.86307844

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE
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TEST PIT NUMBER TP-1

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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Reno, NV 89511
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NP

26

CLAYEY GRAVELS, (GC) 20 % gravel, 20 % sand, 60 % fines, stiff,
dry, brown, Max nominal 18 inch

POORLY GRADED GRAVELS TO SILTY GRAVELS, (GP-GM) 30 %
gravel, 40 % sand, 30 % fines, dense, slightly moist, brown, Max
nominal 18-inch

BEDROCK, (Sandstone of HunterCreek, Th), very thick-bedded,
intensely fractured, moderately soft, friable, deeply weathered;
excavates as a Silty Clay (CL) with extimated 5% gravel, 45% sand
and 50% fines content. Maximum particle size 12-inch diameter

Bottom of Test Pit at 20.0 Feet.
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GROUND ELEVATION 4698 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.5171389810001/-119.862493507

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE
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TEST PIT NUMBER TP-2

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV

G
E

O
T

E
C

H
 B

H
 C

O
LU

M
N

S
 P

LA
T

E
 -

 G
IN

T
 S

T
D

 U
S

 L
A

B
.G

D
T

 -
 7

/2
2/

16
 1

0
:5

8 
- 

C
:\U

S
E

R
S

\P
U

B
LI

C
\D

O
C

U
M

E
N

T
S

\B
E

N
T

LE
Y

\G
IN

T
\P

R
O

JE
C

T
S

\T
M

W
A

\C
H

A
LK

 B
LU

F
F

.G
P

J
Wood Rodgers, Inc.
5440 Reno Corporate Drive
Reno, NV 89511
Telephone:  775-823-4068
Fax:  775-823-4066



SANDY CLAY, (CH) stiff, dry, brown, angular cobbles less than 8-inch
diameter encountered at surface

CLAYEY SANDS, (SC) 30 % gravel, 40 % sand, 30 % fines, dense,
dry, gray, Max particle size 12 inch

BEDROCK, (Sandstone of HunterCreek, Th), very thick-bedded,
intensely fractured, moderately soft, friable, deeply weathered;
excavates as a Silty Clay (CL) with extimated 5% gravel, 45% sand
and 50% fines content. Maximum particle size 12-inch diameter

Bottom of Test Pit at 20.0 Feet.

GROUND ELEVATION 4698 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.517340818/-119.861900832

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE
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TEST PIT NUMBER TP-3

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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SANDY CLAY, (CH) stiff, dry, brown, angular cobbles less than 8-inch
diameter encountered at surface

SILTY SANDS, (SM) 15 % gravel, 65 % sand, 20 % fines, medium
dense, slightly moist, gray

BEDROCK, (Sandstone of HunterCreek, Th), very thick-bedded,
intensely fractured, moderately soft, friable, deeply weathered;
excavates as a Silty Sandstone and mechnically breaks down to a Silty
Sand (SM) with extimated <5% gravel, 70% sand and 25% fines
content. Very sparse, one 12-inch diameter boulder encountered.

Bottom of Test Pit at 20.0 Feet.

GROUND ELEVATION 4678 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.5192357990001/-119.861002886

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

 %
(R

Q
D

)

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

LI
Q

U
ID

LI
M

IT

P
LA

S
T

IC
LI

M
IT

ATTERBERG
LIMITS

G
R

A
P

H
IC

LO
G

D
E

P
T

H
(f

t)

0

5

10

15

20

MATERIAL DESCRIPTION

R
-V

A
LU

E

F
IN

E
S

 C
O

N
T

E
N

T
(%

)

P
LA

S
T

IC
IT

Y
IN

D
E

X
P

LA
S

T
IC

IT
Y

IN
D

E
X

PLATE  A-2d

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 U

N
IT

 W
T

.
(p

cf
)

PAGE  1  OF  1
TEST PIT NUMBER TP-4

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV

G
E

O
T

E
C

H
 B

H
 C

O
LU

M
N

S
 P

LA
T

E
 -

 G
IN

T
 S

T
D

 U
S

 L
A

B
.G

D
T

 -
 7

/2
2/

16
 1

0
:5

8 
- 

C
:\U

S
E

R
S

\P
U

B
LI

C
\D

O
C

U
M

E
N

T
S

\B
E

N
T

LE
Y

\G
IN

T
\P

R
O

JE
C

T
S

\T
M

W
A

\C
H

A
LK

 B
LU

F
F

.G
P

J
Wood Rodgers, Inc.
5440 Reno Corporate Drive
Reno, NV 89511
Telephone:  775-823-4068
Fax:  775-823-4066



SANDY CLAY, (CH) stiff, dry, black, angular cobbles less than 8-inch
diameter encountered at surface

SILTY SANDS, (SM) 20 % gravel, 65 % sand, 15 % fines, medium
dense, slightly moist, brown

Donner Outwash Deposits (Qdo), Boulder to cobble gravel, rounded,
maximum particle size 18-inch diameter, excavates as a
Poorly-Graded Gravel to Well-Graded Gravel (GP-GW)

Bottom of Test Pit at 15.0 Feet.

GROUND ELEVATION 4668 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.5189644960001/-119.862879212

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE
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TEST PIT NUMBER TP-5

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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SILTY SANDS, (SM) 20 % gravel, 60 % sand, 20 % fines, medium
dense, slightly moist, brown, Top soil
Donner Outwash Deposits (Qdo), Boulder to cobble gravel, rounded,
maximum particle size 36inch diameter, excavates as a Poorly-Graded
Gravel to Well-Graded Gravel (GP-GW)

Bottom of Test Pit at 15.0 Feet.

GROUND ELEVATION 4662 ft

LOGGED BY OJ Juneau

EXCAVATION METHOD Hitachi 330 LC

EXCAVATION CONTRACTOR Stampede Construction GROUND WATER LEVELS:

CHECKED BY B. Carter

DATE STARTED 7/6/16 COMPLETED 7/6/16 TEST PIT SIZE 24 inches

NOTES: 39.517015622/-119.862206759

AT TIME OF EXCAVATION --- NFWE

AT END OF EXCAVATION --- NFWE

AFTER EXCAVATION --- NFWE
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TEST PIT NUMBER TP-6

CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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CLIENT Truckee Meadows Water Authority

PROJECT NUMBER 8040.040

PROJECT NAME Chalk Bluff Drying Pond

PROJECT LOCATION Reno, NV
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Pt

CH

OH

MEDIUM DENSE

PEAT AND OTHER HIGHLY ORGANIC SOILS

0 - 4
LOOSE

ORGANIC SILTS OR CLAYS MEDIUM TO HIGH
PLASTICITY

MAJOR DIVISION TYPICAL NAMES
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TH
AN

 N
O.

 20
0 S

IEV
E

WELL GRADED SANDS WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
POORLY GRADED SAND WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
SILTY SANDS WITH OR WITHOUT GRAVEL

CLAYEY SANDS WITH OR WITHOUT GRAVELOVER 12% FINES

SW

SP

GW

GM

SM

SC

GRAVELS WITH
OVER 12% FINES

CLEAN SANDS WITH
LITTLE OR NO FINES

SANDS WITH

GP

WELL GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
POORLY GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
SILTY GRAVELS, SILTY GRAVELS WITH SAND

CLAYEY GRAVELS, CLAYEY GRAVELS WITH SANDGC

ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDS AND GRAVELS
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
ORGANIC SILTS OR CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
FINE SANDY OR SILTY SOLID, ELASTIC SILTS
INORGANIC CLAYS OR HIGH PLASTICITY, FAT CLAYS

CL

OL

MH

HIGHLY ORGANIC SOILS

CONSISTENCY RELATIVE DENSITY

PL
AS

TIC
ITY

 IN
DE

X (
PI)

0 - 2
SOFT

MEDIUM STIFF

VERY SOFT VERY LOOSE
5 - 103 - 4

VERY DENSE

11 - 30

50 +16 - 30VERY STIFF

5 - 8 
STIFF 9 - 15 DENSE 31 - 50

3 IN. TO 3/4 IN.

* The Standard Penetration Resistance (N) In blows per foot is obtained by
the ASTM D1585 procedure using 2” O.D., 1 3/8” I.D. samplers.

HARD 30 +

GRAVEL 3 IN. TO NO. 4 SIEVE
          COARSE GRAVEL

DEFINITIONS OF SOIL FRACTIONS
SOIL COMPONENT PARTICLE SIZE RANGE

SANDS &
GRAVELS

SPT BLOW*
COUNTS (N)

SILTS &
CLAYS

SPT BLOW*
COUNTS (N)

COBBLES ABOVE 3 INCHES

          COARSE SAND
          MEDIUM  SAND

          FINE GRAVEL 3/4 IN. TO NO. 4 SIEVE
SAND NO. 4 TO NO. 200

NO. 4 TO NO. 10
NO. 10 TO NO. 40

GRAVEL               
MORE THAN HALF

COARSE FRACTION
IS LARGER THAN

NO. 4 SIEVE

SAND                    
MORE THAN HALF 

COARSE FRACTION 
IS SMALLER THAN 

NO. 4 SIEVE

TRACE
FEW

Particles are present but est. < 5%
5% - 10%

SILT AND CLAY

LIQUID LIMIT 50% OR LESS

SILT AND CLAY

LIQUID LIMIT GREATER THAN 50%

CLEAN SANDS
WITH LITTLE
OR NO FINES
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DESCRIPTION OF ESTIMATED PERCENTAGES OF 
GRAVEL, SAND, AND FINES

15% - 20%
30% - 45%

50% - 100%
NOTE: Percentages are presented within soil description for soil
horizon with laboratory tested soil samples.

          FINE SAND NO. 40 TO NO. 200
MINUS  NO. 200 SIEVEFINES (SILT OR CLAY)
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Phone 775.823.4068 Fax 775.823.4066

UNIFIED SOIL 
CLASSIFICATION                  

AND                                                             
KEY TO SOIL DESCRIPTIONS
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REMI® E-W                                                                  
TWO-DIMENSIONAL P-WAVE (SEISMIC) 
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