


azdot.gov

205 S. 17th Avenue
Phoenix, AZ 85007

June 11, 2025

Subject:
Final Geotechnical Report
Santa Maria River Bridge
ADOT Project No. 096 YV 010 F0584 01D

This report presents the results of our geotechnical investigation to support the planned 
replacement of the bridge over the Santa Maria River located on State Route 96 at about milepost 
10. The project site is located southwest of Bagdad, in western Yavapai County, within the
Northwest District of the Arizona Department of Transportation (ADOT).

The purpose of this project is to replace the existing bridge structure to improve the safety of the 
bridge.

A geotechnical field investigation included conducting a geotechnical investigation at the site of 
the bridge for the purpose of evaluating the surficial and subsurface soil conditions at the site to 
develop bridge foundation capacities and provide geotechnical pavement parameters.

The results of the field investigation as well as design recommendations for the proposed 
construction are presented in this report.

Should there be any questions regarding the contents of this report or its appropriate incorporation 
into designs, please do not hesitate to contact us.

Sincerely, Reviewed by:

Tad C. Niemyjski, P.E. Patrice P. Brun, P.E.
Geotechnical Design Engineer Geotechnical Services Manager















































 
 

Geotechnical Data Report 
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Contract No.: 2023-009.03 
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1230 W. Washington St. Suite 405
Tempe, Arizona 85288
Tel. 480-966-9295

Legend
Approximate Boring Locations

Boring Location Plan
  Santa Maria River Bridge

   TRACS No.  F0584 01D
WSP Project Number: 

I-19 SB

I-19 NB

Irvington Rd On-ramp

Irvington Rd Off-ramp

US0029828.9292

SR-96Santa Maria River Bridge

Figure 3



PROJECT NUMBER WELL NUMBER
B-1a SHEET   1 OF   1

PIEZOMETER COMPLETION DIAGRAM

PROJECT : SR 96 Santa Maria River Bridge LOCATION : Yavapai County, Arizona
DRILLING CONTRACTOR : GSI
DRILLING METHOD AND EQUIPMENT USED : CME 75; Tubex drilling method
WATER LEVELS : ~40' DATE:   LOGGER : Sai Singhar

2
3

2a
1 1- Ground elevation at well 2278' (estimated)

2- Top of casing elevation 30" above ground
a) vent hole? yes

3a
3- Wellhead protection cover type  steel vault w/ locking lid

8 a) steel vault dimensions 6" diameter X 5' tall
73' b) concrete pad dimensions 2' diameter x 1.5' thick

76' 4- Dia./type of well casing 2" Sch 40 PVC

80'

7
  99.5'

4 5- Type/slot size of screen 0.02" PVC

6- Type screen filter 10/20 sand
a) Quantity used 8 bags

5
7- Type of seal bentonite chips

a) Quantity used 1 box

8- Grout
a) Grout mix used cement/water

20' 6 b) Quantity 12 bags

Comments

6"

12/13/2024

Figure 4
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1230 W. Washington St. Suite 405
Tempe, Arizona 85288
Tel. 480-966-9295 Geologic Overview

Santa Maria River Bridge
   TRACS No.  F0584 01D

WSP Project Number: US0029828.9292

Santa Maria River 
Bridge

Figure 5a



1230 W. Washington St. Suite 405
Tempe, Arizona 85288
Tel. 480-966-9295 Geologic Overview

  Santa Maria River Bridge
   TRACS No.  F0584 01D

WSP Project Number: US0029828.9292

SR-96

Santa Maria River  
Bridge

Figure 5b
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FIELD EQUIPMENT AND PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring – Drilling through soils is commonly performed with a drill rig equipped with hollow
stem auger drill steel. The drill rig manufacturer may include Central Mine Equipment (CME),
Diedrich or Mobile. The hollow stem auger is advanced by rotating the steel with a cutting head at
the leading end of the auger with welded spiral flights on the outside of the steel to remove the drill
cuttings from the hole as the head advances and the auger turns. The cutting head typically has
carbide teeth inserts to aid in cutting through the soils. The rig is commonly mounted on a rubber-
wheeled truck or track-mounted vehicle. The size of the auger and the make and model of the drill
rig used are indicated on the boring log.

This method is suited for drilling in fine-grained soils with limited cementation and relatively loose
granular soils or soft and/or highly weathered bedrock. The hollow stem auger method is less
suited for drilling coarser grained deposits of sand, gravel, and cobbles (locally referred to as
SGC) or “river-run” material, cobbles & boulders, strongly cemented soils, or harder bedrock and
can reach auger refusal. In-situ sampling through the center of the auger can be performed
without removing the drill steel to minimize the disturbance and maintain the integrity of the
sample. Samples of auger cuttings may also be obtained as desired as the auger flights carry the
cuttings to the surface. Sampling procedures are noted in a different section.

Percussion Dual-Wall Air Rotary (Odex/Tubex/Stratex) – This method uses a dual-walled drive pipe
with an outer casing to stabilize the hole and an inner drill steel fitted with a down-hole hammer that
strikes both the casing shoe and the formation materials to penetrate the formation. The
percussion system manufacturer brands include Odex, Tubex and/or Stratex, which all use the
eccentric bit system. The drill bit below the down-hole hammer includes a leading carbide
tungsten button bit to advance through the formation and an eccentric second bit that swings out to
under ream the hole below the outer casing. The under-reaming eccentric bit enlarges the hole to a
slightly larger diameter than the outer casing. The down-hole hammer striking the casing shoe
pulls the casing down as the hole is advanced. Cuttings are evacuated from the bottom of the hole
passing between the inner and outer casing using compressed air. Samples of the cuttings
may be obtained as they exit the top of the outer casing. The size of drive casing and drill rig make,
and model used are indicated on the boring logs. In-situ drive samples can be collected by lowering
sampling tools through the outer casing to the bottom of the hole below the outer casing shoe
after the inner drill steel and down-hole hammer is removed. All collected samples and types are
documented on the boring logs.

This method is suited for drilling in coarse-grained unconsolidated deposits that are subject to
borehole wall caving like sand, gravel, and cobbles (locally referred to as SGC) or “river-run”
material, cobbles & boulders, with limited application in cemented soils. The system may reach an
effective refusal on strongly cemented soils or hard bedrock. The depth is also limited by the
capacity of the equipment and formation conditions. Heaving sands can be problematic for in-situ
sampling where pulling the inner string of steel pulls the formation sands into the casing.

WSP/Tempe 2024 Version



Sampling Procedures

Dynamically driven tube samples are obtained at selected intervals in the borings. In many cases,
2-inch O.D., 1 3/8-inch I.D. samples are used to obtain the standard penetration resistance in
accordance with ASTM D1586. Relatively “undisturbed” samples are often obtained with 3-inch
O.D. samples lined with 2.42-inch I.D. brass rings in accordance with ASTM D3550. The driving
energy is generally recorded as the number of blows of a 140-pound, 30-inch free fall drop above
ground hammer required to advance the samples in 6-inch increments. These values are
expressed in blows per 6 inches on the boring logs. "Undisturbed" sampling of softer soils is
sometimes performed with thin-walled Shelby tubes (ASTM D1587). Where samples of rock are
required, they are obtained by diamond core drilling (ASTM D2113). Tube samples are labeled
and placed in watertight containers to maintain field moisture contents for testing. When necessary
for testing, larger bulk samples are taken from drill cuttings.

Boring Logs

Soils are visually classified in the field by our on-site field engineer or geologist during the
exploration in general accordance with the Description and Identification of Soils (Visual-Manual
Procedure) (ASTM D2488), the Unified Soil Classification System (ASTM D2487) and WSP
procedures.

WSP/Tempe 2024 Version
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY, 
 CONSISTENCY OR FIRMNESS OF SOILS 
 
The terminology used on the boring logs to describe the relative density, consistency or firmness of soils 
relative to the standard penetration resistance is presented below.  The standard penetration resistance (N)   
in blows per foot is obtained by the ASTM D1586 procedure using 2" O.D., 1 3/8" I.D. samplers. When a 
modified California sampler is used (ASTM D3550), an approximate N-value is obtained by multiplying by 
two-thirds. 
 
1. Relative Density.  Terms for description of relative density of cohesionless, uncemented sands and 

sand-gravel mixtures. 
 

  N   Relative Density 
 

  0-4 Very loose 
  5-10 Loose 
11-30 Medium dense 
31-50 Dense 
50+ Very dense 

 
2. Relative Consistency.  Terms for description of clays which are saturated or near saturation. 
 

  N   Relative Consistency               Remarks 
 

0-2 Very soft Easily penetrated several inches with fist. 
3-4 Soft Easily penetrated several inches with thumb. 
5-8 Medium stiff Can be penetrated several inches with thumb with 

moderate effort. 
9-15 Stiff Readily indented with thumb, but penetrated only with 

great effort. 
16-30 Very stiff Readily indented with thumbnail. 
30+ Hard Indented only with difficulty by thumbnail. 

 
3. Relative Firmness.  Terms for description of partially saturated and/or cemented soils that commonly 

occur in the Southwest including clays, cemented granular materials, silts and silty and clayey granular 
soils. 

 
  N   Relative Firmness 

 
 0-4 Very soft 
 5-8 Soft 
 9-15 Moderately firm 

   16-30 Firm 
      31-50 Very firm 

50+ Hard 
 

TERMINOLOGY USED TO DESCRIBE CEMENTATION 
 

Uncemented  
 

No reaction to HCI, or easily broken with finger pressure 

Weakly Reacts with HCI, and some calcium carbonate filaments, and possibly nodules, and 
crumbles with moderate finger pressure and N>15 

Moderately Reacts strongly with HCI, and filaments continuous throughout, and nodules present, 
and sample is white/gray, and considerable finger pressure required to break soil into 
chunks, and blowcount for 3rd interval >30 

Strongly Reacts strongly with HCI, filaments continuous and almost indistinguishable, nodules 
are larger, and sample is white, and will not crumble with firm finger pressure, and 
refusal blowcounts (blowcount >50 for 6-inch interval) 

G:\Geotechnical\Master Forms\Report Inserts\Soil Logging\Soil Logging Terminology_updatedSep2016.doc WSP/Tempe-2018 version
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B-1a 0-5 Bulk SM 1.3 12.0 72.0 16.0 20 2 1160 640 31 8.03
B-1a 30-30.4 Rings SM 11.2 18.0 67.0 15.0 NP NP
B-1a 60-60.3 Rings SM 9.0 77.0 14.0 NP NP
B-1a 90-90.7 SPT SM 25.8 7.0 56.0 37.0 NP NP
B-2 0-5 Bulk SP 1.0 22.0 75.0 3.0 NP NP
B-2 10-11.0 Rings SP 28.0 69.6 2.4 NP NP
B-2 75-75.9 SPT SM 7.0 64.0 29.0 71 37
B-3 10-11.0 Rings 16.2 117.2
B-3 0-5 Bulk SP 17.0 81.2 1.8 NP NP 15880 13 23 9.36
B-3 30-31 Rings GP 85.0 13.5 1.5 NP NP
B-3 40-41.3 SPT SC 14.2 10.0 73.0 17.0 36 13
B-3 55-55.8 SPT SM 24.1 0.0 68.0 32.0 47 15
B-4 10-11.0 Rings GP 2.6 125.8 49.0 46.1 4.9 NP NP
B-4 30-31.0 Rings SP 42.0 57.1 0.9 NP NP
B-4 45-46.2 SPT SP-SM 11.8 17.0 77.6 5.4 23 2
B-4 13.0 74.0 13.0 32 13

Table B-1
Summary of Laboratory Results

70-70.4 SPT SC



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5934-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 20

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B1-A @ 0-5 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318) 183" 0 100

Plasticity Index 
(ASTM D4318) 21 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 1.31/2" 1 99

1" 0 100

3/4" 0 100

#4 4 88

3/8" 2 97

1/4" 5 92

#16 9 66

#8 10 78

#10 3 75

USCS Soil 
Classification SM#50 6 36

#30 17 49

#40 7 42

Keagen Mayfield
Laboratory Manager Signature

#100 11 24
Group Name (ASTM D2487)

#200 9 16

Silty SAND



Testing Schedule
SE -

ACS Services LLC Soil pH and Resistivity Determination
AASHTO T-289 AASHTO T-288 / ARIZ 236

Project # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: Monday, December 30, 2024

Lab # 24-5934-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Reviewed By: Keagen Mayfield

P = (SBF) x R x M

pH Reading 8.03

Where:
=

Project City: - Tested By: Mahalia Davis
Sample Source: B1-A @ 0-5 Resistivity Box:

SBF = Soil Box Factor, cm
R = Dial Reading, OHMS
M = Multiplier

Water Added SBF (cm) Dial Reading (OHMS) Multiplier P (OHM-cm)

200 7.22 2.6 100 1880

50 7.22 2.2 100 1590

50 7.22 2 100 1440

50 7.22 1.9 100 1370

100 1300

50 7.22 1.8 100 1300

50 7.22 1.8 100 1300

50 7.22

1230

Colin Eggebrecht
Lab Supervisor

Keagen Mayfield
Laboratory Manager

50 7.22 1.6 100 1160

50 7.22 1.7 100

1.8 100 1300

50 7.22 1.8



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5934-2 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B1-A @ 30-30.4 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 11.21/2" 4 91

1" 0 100

3/4" 4 96

#4 4 82

3/8" 2 90

1/4" 4 86

#16 5 62

#8 10 72

#10 5 67

USCS Soil 
Classification SM#50 6 37

#30 15 46

#40 4 42

Keagen Mayfield
Laboratory Manager Signature

#100 10 27
Group Name (ASTM D2487)

#200 12 15

Silty SAND with gravel



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5934-3 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B1-A @ 60-60.3 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 0.01/2" 1 95

1" 4 96

3/4" 0 96

#4 1 91

3/8" 1 94

1/4" 2 92

#16 10 70

#8 9 82

#10 3 79

USCS Soil 
Classification SM#50 8 36

#30 18 52

#40 8 43

Keagen Mayfield
Laboratory Manager Signature

#100 12 23
Group Name (ASTM D2487)

#200 9 14

Silty SAND



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5934-4 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B1-A @ 90-90.7 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 25.81/2" 2 98

1" 0 100

3/4" 0 100

#4 2 93

3/8" 1 97

1/4" 2 95

#16 4 79

#8 6 87

#10 4 83

USCS Soil 
Classification SM#50 5 59

#30 10 69

#40 4 64

Keagen Mayfield
Laboratory Manager Signature

#100 9 50
Group Name (ASTM D2487)

#200 13 37

Silty SAND



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/26/2024

ACS Lab # 24-5935-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B-2 @ 0-5 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 1.01/2" 2 98

1" 0 100

3/4" 0 100

#4 5 78

3/8" 6 92

1/4" 9 83

#16 15 44

#8 12 66

#10 6 60

USCS Soil 
Classification SP#50 3 6

#30 30 14

#40 5 9

Keagen Mayfield
Laboratory Manager Signature

#100 2 4
Group Name (ASTM D2487)

#200 1 3.0

Poorly graded SAND with gravel



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5935-2 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B-2 @ 10-11.0 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 0.01/2" 8 79

1" 11 89

3/4" 1 87

#4 3 72

3/8" 3 77

1/4" 3 74

#16 13 43

#8 11 60

#10 4 56

USCS Soil 
Classification SP#50 5 8

#30 25 17

#40 5 12

Keagen Mayfield
Laboratory Manager Signature

#100 4 4
Group Name (ASTM D2487)

#200 1 2.4

Poorly graded SAND with gravel



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/26/2024

ACS Lab # 24-5935-3 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 71

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B-2 @ 75-75.9 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318) 343" 0 100

Plasticity Index 
(ASTM D4318) 371 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 22.71/2" 0 98

1" 0 100

3/4" 2 98

#4 2 93

3/8" 1 97

1/4" 2 95

#16 5 77

#8 7 86

#10 4 82

USCS Soil 
Classification SM#50 6 47

#30 19 59

#40 6 53

Keagen Mayfield
Laboratory Manager Signature

#100 9 38
Group Name (ASTM D2487)

#200 9 29

Silty SAND



Keagen Mayfield
Laboratory Manager Signature

#100 2 3
Group Name (ASTM D2487)

#200 1 1.8

Poorly graded SAND with gravel

USCS Soil 
Classification SP#50 3 4

#30 32 11

#40 4 7

#16 19 43

#8 14 69

#10 7 62

#4 6 83

3/8" 3 97

1/4" 8 88

Moisture Content  
(ASTM D2216) 0.91/2" 1 99

1" 0 100

3/4" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B-3 @ 0 - 5 Reviewed By: Keagen Mayfield

Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5936-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client



- SE -

Colin Eggebrecht
Lab Supervisor

Keagen Mayfield
Laboratory Manager

50 7.22 2.2 1000 15880

50 7.22 2.3 1000 16610

200 7.22 4.2 1000 30320

50 7.22 3.3 1000 23830

50 7.22 2.6 1000 18770

50 7.22 2.4 1000 17330

SBF = Soil Box Factor, cm
R = Dial Reading, OHMS
M = Multiplier

Water Added SBF (cm) Dial Reading (OHMS) Multiplier P (OHM-cm)

Reviewed By: Keagen Mayfield

P = (SBF) x R x M

pH Reading 9.36

Where:
=

Project City: - Tested By: Mahalia Davis
Sample Source: B-3 @ 0 - 5 Resistivity Box:

Project Address: - Test Date: Friday, December 27, 2024

Lab # 24-5936-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

ACS Services LLC Soil pH and Resistivity Determination
AASHTO T-289 AASHTO T-288 / ARIZ 236

Project # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client



2401992 Soils
24-5936 12/20/2024
WSP Client
SR96 Santa Maria Bridge 12/26/2024
- Mahalia Davis
- Keagen Mayfield
-

Wet Wt. Dry Wt. Moist # Wet Wt'+Rings Wt. of Rings Dry Density
ID # (g) (g) Content Of Rings (g) (g) (pcf)

24-5936-2 493.6 424.7 16.2% 3 629.8 136.2 117.2

Material Type:
Extraction Date:
Extracted By:
Laboratory Test Date
Laboratory Tested By:Project Address:

Material Source:
Project City:

Density of Soil in Place by the Drive-Cylinder Method (ASTM D2937)

Sample Location

Moisture

Reviewed By:

B-3 @ 10-11.0

ACS Services LLC

Job #
Lab #
Client:
Project Name:



Testing sizes reduced from standard minimums due to lack of material

Keagen Mayfield
Laboratory Manager Signature

#100 1 2
Group Name (ASTM D2487)

#200 1 1.5

Poorly graded GRAVEL

USCS Soil 
Classification GP#50 1 4

#30 5 5

#40 1 5

#16 1 10

#8 3 12

#10 1 11

#4 2 15

3/8" 4 21

1/4" 4 17

Moisture Content  
(ASTM D2216) 0.01/2" 7 26

1" 11 39

3/4" 6 33

Plasticity Index 
(ASTM D4318) NP1 1/2" 11 50

2 1/2" 0 100

2" 39 61

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B-3 @ 30 - 31.0 Reviewed By: Keagen Mayfield

Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5936-3 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client



Keagen Mayfield
Laboratory Manager Signature

#100 10 27
Group Name (ASTM D2487)

#200 10 17

Clayey SAND

USCS Soil 
Classification SC#50 7 37

#30 21 49

#40 5 44

#16 5 70

#8 11 79

#10 4 75

#4 3 90

3/8" 1 97

1/4" 4 93

Moisture Content  
(ASTM D2216) 14.21/2" 0 98

1" 0 100

3/4" 1 99

Plasticity Index 
(ASTM D4318) 131 1/2" 0 100

2 1/2" 0 100

2" 0 100

6" 0 100
Plastic Limit 

(ASTM D4318) 233" 0 100

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 36

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B-3 @ 40 - 41.3 Reviewed By: Keagen Mayfield

Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5936-4 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client



Keagen Mayfield
Laboratory Manager Signature

#100 16 48
Group Name (ASTM D2487)

#200 16 32

Silty SAND

USCS Soil 
Classification SM#50 5 65

#30 15 77

#40 6 70

#16 5 91

#8 3 97

#10 1 96

#4 0 100

3/8" 0 100

1/4" 0 100

Moisture Content  
(ASTM D2216) 24.11/2" 0 100

1" 0 100

3/4" 0 100

Plasticity Index 
(ASTM D4318) 151 1/2" 0 100

2 1/2" 0 100

2" 0 100

6" 0 100
Plastic Limit 

(ASTM D4318) 323" 0 100

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 47

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B-3 @ 55 - 55.8 Reviewed By: Keagen Mayfield

Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5936-5 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client



2401992 Soils
24-5937 12/20/2024
WSP Client
SR96 Santa Maria Bridge 12/26/2024
- Mahalia Davis
- Keagen Mayfield
-

Wet Wt. Dry Wt. Moist # Wet Wt'+Rings Wt. of Rings Dry Density
ID # (g) (g) Content Of Rings (g) (g) (pcf)

24-5937-1 820.3 799.5 2.6% 5 995.9 216.5 125.8

Material Type:
Extraction Date:
Extracted By:
Laboratory Test Date
Laboratory Tested By:Project Address:

Material Source:
Project City:

Density of Soil in Place by the Drive-Cylinder Method (ASTM D2937)

Sample Location

Moisture

Reviewed By:

B-4 @ 10-11.0

ACS Services LLC

Job #
Lab #
Client:
Project Name:



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/24/2024

ACS Lab # 24-5937-1 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B - 4 @ 10 - 11.0 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 0.01/2" 10 61

1" 18 82

3/4" 11 71

#4 4 51

3/8" 2 59

1/4" 4 55

#16 6 31

#8 11 40

#10 3 37

USCS Soil 
Classification GP#50 3 11

#30 13 18

#40 4 14

Keagen Mayfield
Laboratory Manager Signature

#100 4 7
Group Name (ASTM D2487)

#200 2 4.9

Poorly graded GRAVEL with sand



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5937-2 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318)

Sieve Size % Retained % Passed Specs

Project City - Tested By: Mahalia Davis
Sample Location: B - 4 @ 30 - 31.0 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318)3" 0 100

Plasticity Index 
(ASTM D4318) NP1 1/2" 15 85

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 0.01/2" 5 64

1" 4 81

3/4" 11 70

#4 3 58

3/8" 1 63

1/4" 3 60

#16 15 22

#8 14 43

#10 6 37

USCS Soil 
Classification SP#50 2 2

#30 17 5

#40 2 4

Keagen Mayfield
Laboratory Manager Signature

#100 1 1
Group Name (ASTM D2487)

#200 0 0.9

Poorly graded SAND with gravel



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5937-3 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 23

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B - 4 @ 45 - 46.2 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318) 213" 0 100

Plasticity Index 
(ASTM D4318) 21 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 11.81/2" 5 93

1" 0 100

3/4" 2 98

#4 4 83

3/8" 1 92

1/4" 4 87

#16 9 51

#8 18 66

#10 6 60

USCS Soil 
Classification SP-SM#50 6 19

#30 21 30

#40 5 25

Testing sizes reduced from standard minimums due to lack of material

Keagen Mayfield
Laboratory Manager Signature

#100 7 12
Group Name (ASTM D2487)

#200 7 5.4
Poorly graded SAND with silt and 

gravel



Laboratory Soil Test Results

ACS PROJECT # 2401992 Material Type: Soils

Project Name: SR96 Santa Maria Bridge Sampled By: Client
Project Address: - Test Date: 12/27/2024

ACS Lab # 24-5937-4 Supplier: Client
Client: WSP Sample Date: 12/20/2024

Sieve Analysis (ASTM C-136 / AASHTO T 27 / ARIZ 201) Liquid Limit 
(ASTM D4318) 32

Sieve Size % Retained % Passed Specs

Project City - Tested By: Colin Eggebrecht
Sample Location: B - 4 @ 70 - 70.4 Reviewed By: Keagen Mayfield

6" 0 100
Plastic Limit 

(ASTM D4318) 193" 0 100

Plasticity Index 
(ASTM D4318) 131 1/2" 0 100

2 1/2" 0 100

2" 0 100

Moisture Content  
(ASTM D2216) 0.01/2" 1 98

1" 0 100

3/4" 2 98

#4 4 87

3/8" 2 96

1/4" 5 91

#16 11 52

#8 20 67

#10 4 62

USCS Soil 
Classification SC#50 5 25

#30 15 36

#40 6 30

Keagen Mayfield
Laboratory Manager Signature

#100 8 17
Group Name (ASTM D2487)

#200 5 13

Clayey SAND







 
 

 















3" 1½" ¾" #4 #8 #40 #200 Corr. Tested
Max. Dry 
Density 

(pcf)

Opt. 
Moisture 
Content 

(%)

Dry 
Density 

(pcf)

Moisture 
Content 

(%)
Cobbles Gravel Sands Fines

(Clay/Silt)

TP-1 0.0 - 4.0 Bulk 96 88 85 77 71 45 12.4 NP SM 84 4 19 65 12 TP-1

TP-2 0.0 - 5.0 Bulk 98 93 83 62 43 14 6.0 9 27 SW-SC 65 76 128.3 10.3 117.6 3.5 2 36 56 6 TP-2

TP-3 0.0 - 5.0 Bulk 100 100 98 94 90 75 29.5 NP SM 67 82 111.5 12.8 0 6 65 30 TP-3

TP-4 0.0 - 1.0 Bulk 100 100 97 91 77 51 16.9 NP SM 79 0 9 74 17 TP-4

MECHANICAL PROPERTIES

R-Value Moisture/Density

LABORATORY TEST SUMMARY

096 010 F0584 01D,  Santa Maria River Bridge

Test 
Location Station, Offset

Depth 
(feet)

Sample
Source

PARTICLE SIZE PERCENTAGE

Test 
Location

Particle Type

FIELD TESTS

In-situ
Moisture/Density

Percent Passing

PI LL USCS





Santa Maria River Bridge Replacement
096 YV 010 F0584 01D

May 30, 2025

    Appendix D-1

Figure D-1: P-wave Velocity Model for seismic refraction line SL-1 between Sta 37+00 and Sta 39+00

Southeast        Northwest 

4,400 ft./s.

6,300 ft./s.



Santa Maria River Bridge Replacement
096 YV 010 F0584 01D

May 30, 2025

    Appendix D-2

Figure D-2: P-wave Velocity Model for seismic refraction line SL-2 between Sta 34+00 and Sta 36+00

Southeast         Northwest 

1,700 ft./s.

4,150 ft./s.



Santa Maria River Bridge Replacement
096 YV 010 F0584 01D

May 30, 2025

    Appendix D-3

Figure D-3: P-wave Velocity Model for seismic refraction line SL-3 between Sta 15+00 and Sta 17+00 

Northwest        Southeast

3,400 ft./s.

3,950 ft./s.

950 ft./s.
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