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Subject: Marin/Sonoma Narrows Mitigation Project 

Orange Sound Wall on NB Route 101 and Olive Avenue UP Modification 
  Novato, California 
 

FOUNDATION REPORT 
 
Dear Ms. Harms: 
 
As requested, we have completed a foundation exploration for the proposed Orange Sound Wall 
along the northbound direction of Route 101 and the Olive Avenue undercrossing (UC) 
modification in Novato, California, as part of the Marin/Sonoma Narrows Mitigation Project. 
The attached report is intended to provide geotechnical and construction recommendations for 
the proposed sound wall and underpass bridge modification.  
 
Based on our study, it is our opinion that the currently proposed sound wall and underpass bridge 
modification is feasible from a geotechnical standpoint, provided the recommendations included 
in this report are incorporated into the project plans and implemented during construction.  
 
We look forward to continuing to work with you on this project. If you have any questions 
regarding the findings or recommendations of our study, please do not hesitate to contact us. 
 
Sincerely, 
 
ENGEO Incorporated 
 
 
 
Daniel Bernardi, PE Jeff Fippin, GE 
 
 
 
Yan Lap Janet Kan, GE, CEG     
db/jk/jf/bvv
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1.0 INTRODUCTION 
 
This report is intended to provide geotechnical recommendations for the Orange Sound Wall 
along the northbound direction of Route 101 and the Olive Avenue undercrossing modification 
in Novato, California.  
 
This report was prepared for the exclusive use of Biggs Cardosa Associates, the Transportation 
Authority of Marin and its design team. In the event that any changes are made in the character, 
design, or layout of the proposed sound wall and undercrossing (UC) bridge, the conclusions and 
recommendations contained in this report should be reviewed by ENGEO to determine whether 
modifications to the report are necessary. This document may not be reproduced in whole or in 
part by any means whatsoever, nor may it be quoted or excerpted without the express written 
consent of ENGEO or as permitted by contract. 
 
1.1 PROJECT DESCRIPTION 
 
Based on conceptual project plans provided by Biggs Cardosa Associates, we understand that a 
new sound wall is planned along the northbound lanes of Route 101 roughly between De Long 
Avenue and the Olive Avenue UC bridge in Novato, California (Figure 1). The soundwall is 
subdivided into three segments labeled as SW 1, Soundwall on Bridge, and SW 2. SW 1 extends 
from approximately Station 348+50 to Station 355+22. SW 2 extends from approximately 
Station 356+69 to 361+00. The proposed sound wall will be designed and constructed in 
accordance with the 2010 Caltrans Standard Plan Sheet B15-6. The sound wall is planned within 
the currently landscaped areas along the northbound shoulder, as shown on Figure 2. We 
understand that the existing 3- to 4-foot-high earthen berm along the northbound shoulder will be 
removed to create a relatively flat surface for sound wall construction.  
 
In addition, an overhang will be added to the eastern edge of the Olive Avenue UC bridge 
(northbound) to accommodate the proposed sound wall. The overhang will be approximately 
1 inch beyond the edge of the existing barrier. The bridge deck integrates two new 
cast-in-drill-hole (CIDH) piles installed within the footprint of the existing bridge abutments. 
CIDH piles have been selected for this project to be consistent with the planned foundation type 
for the soundwalls and achieve economy of using a single type of foundation construction. 
Additionally, CIDH foundations were selected to reduce potential noise and vibration impacts on 
nearby residences from driven piles. 
 
1.2 FIELD EXPLORATION  
 
We performed a field exploration on December 5, 2014. The exploratory borings were drilled 
using a track-mounted drill rig equipped with 4-inch-diameter solid flight augers. Drive samples 
were obtained using a 3.25-inch-outer-diameter Modified California split-spoon sampler lined 
with brass liners or a Standard Penetration Test (SPT) sampler (1.4-inch-inside-diameter). The 
samplers were driven into the ground using a 140-lb automatic-trip hammer free falling from a 
height of 30 inches. The blows per foot recorded on the attached boring logs represent the 
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accumulated number of blows required to drive the last 12 inches or less. The blow counts have not 
been converted using any correction factors.  
 
We used the field logs to develop the report logs in Appendix A. The logs depict subsurface 
conditions at the exploration locations for the date of exploration; however, subsurface 
conditions may vary with time. In addition, stratification lines represent the approximate 
boundaries between soil types and the transitions may be gradual.  
 
Table 1.2-1 summarizes the exploration location, approximate elevation (using vertical datum 
NAVD88) and drilled depth. Approximate locations of the borings are presented graphically on 
Figure 2. 
 

TABLE 1.2-1 
Summary of Exploration Locations 

Exploration 
Location 

Date 
Sampled 

Top Elevation 
(MSL) 
(feet) 

Bottom Elevation 
(MSL) 
(feet) 

Total Depth 
(feet) 

1-B1 12/5/2014 44 34 10 

1-B2 12/5/2014 35 10 26 

 
We permitted and backfilled the borings in accordance with the requirements of Marin County 
Environmental Health Services.  
 
1.3 LABORATORY TESTING  
 
The following laboratory tests were performed on selected soil samples to determine their 
engineering properties. 

 
TABLE 1.3-1 

Laboratory Tests Performed 

Characteristic Test Method* 
Location of Results 
Within this Report 

Natural Unit Weight ASTM D-2216 Boring Logs, Appendix A 

Natural Moisture Content ASTM D-2216 Boring Logs, Appendix A 

Atterberg Limits ASTM D-4318 Appendix B 

Gradation ASTM D-422 Appendix B 

Unconfined Compression ASTM D2166 Appendix B 
 * Testing was performed in general accordance with ASTM Test Method procedures 
 
In addition, two soil samples were submitted to Cerco Analytical under a chain of custody for pH 
(CT 643), chlorides (CT422), sulfates (CT 417), resistivity (CT 643), and conductivity (ASTM 
D1125M) testing. Corrosivity test results are included in Appendix C. 
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2.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 
2.1 REGIONAL AND SITE GEOLOGY 
 
The site is located within the region of coastal California referred to as the Coast Ranges 
geomorphic province. The Coast Ranges have experienced a complex geological history 
characterized by Late Tertiary folding and faulting that has resulted in a series of 
northwest-trending mountain ranges and intervening valleys. The San Francisco Bay Valley and 
enclosing peripheral hills, in association with the two main fault structures (the San Andreas and 
Hayward-Rodgers Creek faults), comprise the main geological features of the local Bay Area. 
Diverse crustal movements within this tectonic framework are responsible for the morphology 
and seismicity of the area. 
 
The site is located within the Novato Valley approximately 4 miles west of San Pablo Bay. 
Graymer (2000) has mapped the geology at the site to be underlain by Quaternary Alluvium 
(Qal) and Cretaceous and Jurrassic Metamorphic Rocks (KJfm). The regional mapped geology is 
shown on Figure 3. 
 
2.2 FAULTING AND SEISMICITY 
 
No known active faults cross the property and the site is not located within an Alquist-Priolo 
Special Study Zone. However, large (greater than Moment Magnitude 7) earthquakes have 
historically occurred in the Bay Area and many earthquakes of low magnitude occur every year. 
The nearest active faults to the site are the Rodgers Creek-Hayward Fault, located approximately 
7½ miles to the northeast; the San Andreas Fault, located approximately 13 miles to the west; 
and the West Napa Fault, located about 17½ miles to the northeast (Figure 4). 
 
2.3 SUBSURFACE SOILS 
 
As shown on Figure 2, the proposed sound wall alignment crosses from an area of mapped 
bedrock to fill and back to bedrock from south to north. We anticipate the south and north ends 
of the sound wall to encounter shallow bedrock during foundation construction. Based on 
subsurface conditions encountered at Boring 1-B1, we anticipate shallow bedrock areas to 
consist of 3 to 4 feet of gravel in a clay and silt matrix over weak bedrock (Metamorphic Rock).  
 
Boring 1-B2 was performed within the area of the sound wall alignment outside the mapped 
bedrock zone. This boring encountered approximately 6 feet of loose to dense gravelly fill over 
18 feet of loose to dense clayey sand bedrock derived fill, extending to approximately Elevation 
10 feet. Native alluvial soil consisting of stiff lean clay was encountered below Elevation 10 feet 
and extended to the termination depth of Boring 1-B2.  
 
According to the log of test borings (LOTB) included in the as-built plans for the Olive Avenue 
UC bridge, native alluvial soil consisting of stiff to hard silty clay and dense silty sand and gravel 
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was encountered between approximately Elevation 12 and the termination Elevation of -60 feet1. 
The LOTB from the Olive Avenue UC as-built plans are included in Appendix A.  
 
Due to recent rain, we encountered perched groundwater in Borings 1-B1 and 1-B2 roughly 
3 feet below existing ground surface at the time of drilling. Based on the LOTB from the Olive 
Avenue UC as-built plans, groundwater was encountered between Elevations 0 and 5 feet.  
 
Fluctuations in the level of groundwater may occur due to variations in rainfall, irrigation 
practice, and other factors not evident at the time measurements were made. Based on the 
available information, we recommend a design groundwater level at Elevation 5 feet.  
 
3.0 GEOTECHNICAL AND GEOLOGIC HAZARDS 
 
3.1 FAULT RUPTURE 
 
Since there are no known active faults crossing the proposed bridge site and the site is not 
located within an Earthquake Fault Special Study Zone, it is our opinion that ground rupture is 
unlikely at the subject property.  
 
3.2 GROUND SHAKING  
 
As discussed in Section 2.3, the project site is located in a seismically active region. An 
earthquake of moderate to high magnitude generated within the San Andreas fault could cause 
significant ground shaking at the project site. The degree of shaking is dependent on the 
magnitude of the event, the distance to its zone of rupture and local geologic conditions. Seismic 
design criteria is discussed in Section 4.1 of this report.  
 
3.3 LIQUEFACTION 
 
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 
loss of shear strength because of pore pressure build-up under the reversing cyclic shear stresses 
associated with earthquakes. According to the liquefaction map by Wentworth et al. (2000), the 
site is considered to have a very low to low susceptibility to liquefaction; while this is a regional 
map, it does provide a general indication of overall susceptibility based on geologic formation.  
We reviewed existing LOTBs from the as-built plans for the Olive Avenue Undercrossing (1968) 
and Olive Avenue Undercrossing Widening (2008) to evaluate the susceptibility of the soil to 
liquefaction. On April 21, 2015, we received via electronic mail laboratory index testing, field 
strength testing and logs of continuous Shelby tube samples for the 2008 borings, presented in 
Appendix E.  

                                                 
 
1 The as-built plans indicated that the Olive Avenue UP bridge deck slopes from north to south between Elevations 
29.54 and 30.62 feet. The elevations reported in this report are adjusted to the match the current project datum by 
adding 2 feet to the elevations shown on the LOTB.  
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Based on the information reviewed, the native soil beneath the existing bridge abutments 
generally comprises layers of stiff to hard clay and silt. Boring B-6, the closest boring to both 
abutments, encountered approximately 5 feet of dense, coarse sand with gravel (~Elevation -10 
to -15 feet).  The blow counts presented on the LOTB for Boring B-6 indicated that this sandy 
layer is too dense to be potentially liquefiable.  
 
Borings R-08-007 and R-08-008 advance in 2008 encountered a layer of stiff, low plasticity clay 
interbedded with thin layers of sand between approximately El 5 to -5 feet. Based on the Shelby 
tube logs provided, the layers of sand ranged from 3 to 6 inches thick. The thin sand lenses 
appear to be interbedded in a clay matrix and discontinuous across the Borings R-08-007, R-08-
008 and nearby Boring B-1 located on the opposite side of the roadway.  Borings R-08-007 and 
R-08-008 indicate that top of bedrock is at approximately Elevation -50 feet.  
 
The Caltrans report, “Foundation Report for the Olive Avenue Undercrossing (UC) Bridge 
Widening” dated October 26, 2009, included a liquefaction analysis of Borings R-08-007 and R-
08-008. The soil in the borings is classified as clay-like in the analysis performed by Caltrans, 
which is consistent with the information forwarded to us by Caltrans. The 2009 Caltrans report 
concluded, “The potential for liquefaction at this site is low”. 
 
Based on our interpretation of the LOTBs combined with supplemental information provided to 
us related to the 2008 Caltrans borings, the native alluvium below the bridge abutments generally 
has a high clay content with dense (high blow counts) sand layers. The interbedded sandy layers 
encountered in the 2008 borings appears to be loose, but because they are thin and appear to be 
discontinuous laterally, the effects of liquefaction induced settlement, if liquefaction were to 
occur, is expected to be nominal. Therefore, we concur that the risk of liquefaction and 
liquefaction-induced effects, such as settlement, in the vicinity of the bridge abutment is low. 
 
3.4 LATERAL SPREADING 
 
Lateral spreading is a failure within a nearly horizontal soil zone, commonly associated with 
liquefaction, which causes the overlaying soil mass to move toward a free face or down a gentle 
slope. As we discussed in Section 3.3, the liquefaction potential at the site is low, therefore, 
lateral spreading is expected to be insignificant. 
 
3.5 SOIL CORROSIVITY 
 
Two representative samples of the site soils were collected to evaluate the possible corrosion 
impacts on the proposed deep foundations. Soil samples were transported to CERCO Analytical 
Inc. for full corrosivity testing. The test results are provided in Table 3.5-1. Additionally, 
Caltrans performed four corrosion tests on samples from Borings R-08-007 and R-08-008; the 
results of these tests are also included in Table 3.5-1. 
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TABLE 3.5-1 
Corrosivity Test Results 

Sample ID pH 
Min. 

Resistivity 
(ohms-cm) 

Conductivity
(umhos/cm) 

Chloride* 
(mg/kg) 

Sulfate 
(mg/kg) 

1-B1 @ 8.5’ 8.1 - 300 N.D. 72 

1-B2 @ 7’ and 10.5’ 8.3 2,200 - N.D 150 

R-08-007, 3417-6P 
(from 5 feet)  

8.5 4,300 N/R N/R N/R 

R-08-007, 3417-7P 
(from 20 feet) 

8.1 3,900 N/R N/R N/R 

R-08-008, 3417-8P 
(from 15 feet) 

8.1 3,900 N/R N/R N/R 

R-08-008, 3417-9P 
(from 40 feet) 

7.9 1,400 N/R N/R N/R 

 Note:  ND = not detected above the reporting limit of 15 mg/kg. 
  NR = not recorded 
 
According to Caltrans Corrosion Guidelines Version 1.0 (2003), site soils are considered 
corrosive if the Chloride concentration is 500 ppm or above, sulfate concentration is 2,000 ppm 
or above, or pH is 5.5 or less. Based on these criteria, site soils are considered corrosive to 
structural elements based on resistivity. Conductivity testing was performed on the sample 
recovered from 1-B1 at a depth of 8½ feet due to limited recovery on this sample.  
 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the results of the foundation exploration presented in this report, it is our opinion that 
the proposed sound wall and Olive Avenue underpass modification are feasible from a 
geotechnical standpoint. Geotechnical recommendations provided in the following sections 
should be considered during project design and implemented during construction. 
Recommendations on grading and foundations design are provided in the following sections of 
this report. 
 
4.1 SEISMIC DESIGN CRITERIA 
 
As part of these bridge foundation recommendations, we have evaluated the Acceleration 
Response Spectra (ARS) for the project site. We developed the ARS curve following the 2013 
Caltrans Seismic Design Criteria Version 1.7 (Caltrans SDC, 2013). The 2013 Caltrans SDC 
requires comparing and enveloping the ARS curves calculated from the following:  
 
 Deterministic Criteria based on late-Quaternary faults capable of producing a moment 

magnitude of 6.0 or greater. 
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 Probabilistic Criteria based on a 5 percent in 50 years probability of exceedance ground 
motion (975-year return period). 

 
 Minimum Spectrum based on a Moment Magnitude 6.5 earthquake on a strike-slip fault 

occurring at a distance of 12 km from site. 
 

The following faults were considered for the ARS curve for this project: 
 

TABLE 4.1-1 
Faults Associated with Caltrans ARS Curve 

Fault Name Mmax* Fault Type 
Distance 

From Fault 
(km) 

Rodgers Creek 7.3 Strike-Slip 12.0 

San Andreas 8.0 Strike-Slip 21.7 

Hayward (North) 7.3 Strike-Slip 17.2 

 * Based on Caltrans Fault Database 
 

The deterministic criteria is controlled by an event on the Rodgers Creek (12 km from the site), 
which is a strike-slip fault capable of generating a design earthquake with a maximum rupture 
(Mmax) of 7.3. The probabilistic criteria are based on source data from the 2008 United States 
Geological Survey (USGS) National Seismic Hazard Map. The governing deterministic and 
probabilistic ARS curves, and the resulting ARS curve developed in accordance with the 2013 
Caltrans SDC, include near-fault directivity effects.  
 
The ARS curve developed in accordance with the 2013 Caltrans SDC procedures is shown on 
Figure 5. The ARS curve was developed for a Site Class D with an approximate average shear 
wave velocity of the upper 30 meters (VS30) of 270 meters per second (about 885 feet per 
second). Near-fault adjustment factors were included in the spectra in accordance with the 2013 
SDC.  
 
4.2 FOUNDATION DESIGN 
 
4.2.1 Foundation Type  
 
After discussion with the structural designer, 16-inch cast-in-drilled-hole (CIDH) concrete piles 
are considered the preferred foundation system for the sound wall, and 24-inch (CIDH) concrete 
piles are considered the preferred foundation system for the Olive Avenue underpass 
modification.  
 
As previously mentioned, CIDH piles were considered because they would match the planned 
foundations for the soundwalls, and it would be more economical to use the same pile 
installation equipment and reduces mobilization cost. Driven piles were not considered because 
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of assumed negative impacts from noise and vibration on the residences nearby the new bridge 
pile locations.  
 
4.2.2 Sound Wall  
 
The Orange Sound Wall along east shoulder of northbound Route 101 (SW 1 and SW 2) should 
be founded on CIDH foundations in accordance with the recommendations presented in Caltrans 
2010 revised standard plan for masonry block wall on a Type 736S/SV Barier, Plan Number 
B15-6. We understand that the existing 3- to 4-foot-high berm within the sound wall alignment 
will be removed and flattened to provide a relatively level (maximum 5 percent gradient) ground 
condition on both sides of the sound wall. The ground surface along the east side of the proposed 
sound wall will be relatively level for a horizontal distance of at least 5 feet. Based on the 
planned finished grade in the vicinity of the sound wall, it is our opinion that “Case I” condition 
on Standard Plan Sheets B15-6 and B15-8 is applicable. A soil friction angle of 30 degrees can 
be considered for the sound wall foundation design.  
 
4.2.3 Olive Avenue Underpass Modification 
 
The proposed Olive Avenue underpass modification can be supported on CIDH piles as planned. 
Based on information provided by Biggs Cardosa Associates, we analyzed 24-inch CIDH piles 
for specific structural loads provided for Abutments 1 and 2. The vertical pile capacity only 
considers skin friction along the piles. Our analysis of capacity is based on the guidelines 
provided in the Federal Highway Administration (FHWA) Publication FHWA-NHI-10-016 
“Drilled Shafts: Construction Procedures and LRFD Design Methods” (Reese and O’Neill, 
1989). The design depths were determined based on the provided nominal capacities. Abutment 
1 is designed using the soil data from previous boring B-6, which was drilled in close proximity 
to the planned pile. To design Abutment 2, we considered both the soil information in Boring B-
6 as well as the soil typical of Borings R-08-007 and R-08-008. The analyses of both abutment 
piles are attached as Appendix D.The abutment pile design recommendations are shown on 
Table 4.2.3-1. 
 

TABLE 4.2.3-1 
Foundation Design Data 

Support 
No. 

 Design 
Method 

Pile Type 

Finish 
Grade 

Elevation 
(ft) 

Bottom of 
Footing 

Elevation 
(ft) 

Pile Cap Size (ft) Permissible 
Settlement 

(inch) 

No. of 
Piles per 
Support B L 

Abutment 
1 

WSD 
24-inch 
CIDH 

 23.3 +/- 20.0 +/‐ N/A N/A 1.0 1 

Abutment 
2 

WSD 
24-inch 
CIDH 

 21.4 +/- 18.2 +/‐ N/A N/A 1.0  1 

Note: Groundwater is assumed at Elevation 5 feet, approximately 26½ feet below the existing Olive Avenue UP 
bridge deck. 
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TABLE 4.2.3-2 
Foundation Loads 

Support 
No. 

Service-I Limit State 
(kips) 

Strength Limit State 
(Controlling Group, kips) 

Extreme Limit State 
(Controlling Group, kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension 

Per 
Supp. 

Per 
Pile 

Per 
Support 

Per 
Support

Max 
Per 
Pile. 

Per 
Supp.

Max 
Per 
Pile 

Per 
Support 

Max 
Per 
Pile. 

Per 
Supp.

Max 
Per 
Pile 

Abutment 
1 

- 136 - - - - - - - - - 

Abutment 
2 

- 193 - - - - - - - - - 

 
 

TABLE 4.2.3-3 
Load Demands 

Support No. 
Design 
Method 

Service Loads 
(kips) 

Required Nominal Resistance (kips) 
Required 
Nominal 

Resistance (kips) 

Comp. Tens. 

Strength Limit Extreme Limit 

Comp. Tens. 
Comp. Tens. Comp. Tens. 

Abutment 1 WSD 136 N/A N/A N/A N/A N/A 280 N/A 

Abutment 2 WSD 193 N/A N/A N/A N/A N/A 390 N/A 

 
 

TABLE 4.2.3-4 
Pile Data Table 

Location 
Pile 

Type 

Nominal Resistance 
(kips) Finish 

Grade 
(ft) 

Bottom 
of 

Footing 
Elev. 
(ft) 

Pile 
Length

. (ft) 

Cut off 
Elevation 

(ft) 

Design 
Tip 

Elev. 
(ft) 

Specified 
Tip Elev. 

(ft) Compression Tension

Abutment 
1 24-inch 

CIDH 

280 N/A  23.3 +/-  20.0 +/- 37 20.3 -16.7 -16.7 

Abutment 
2 

390 N/A  21.4 +/-  18.2 +/- 42 18.4 -23.6 -23.6 
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4.2.4 CIDH Pile Construction 
 
The following guidelines should be used during construction of CIDHs.  
 
1. Loose soils should be cleaned from the bottom of the pile boreholes using a cleanout bucket.  
 
2. Pile boreholes should be inspected and approved by the geotechnical engineer prior to the 

installation of reinforcement. Extreme care should be implemented in drilling, placement of 
steel, and the pouring of concrete is essential to avoid excessive disturbance of pile boring 
walls.  

 
3. Concrete placement by pumping or tremie tube to the bottom of the pile borings is 

recommended. Specifications should require that sufficient space be provided in the 
reinforcing cage during fabrication to allow the insertion of a tremie tube for concrete 
placement. The reinforcing cage should be installed and the concrete pumped immediately 
after drilling is completed.  

 
4. Sandy soils were encountered in the exploration and these materials are susceptible to caving. 

If caving occurs, a temporary casing or wet construction method may be required during 
construction. Casings should have an outer diameter equal to or exceeding the pile diameter. 
Temporary casing should be placed tight-in-hole. Vibratory or impact hammer with or 
without center-relief drilling can be used to install the temporary casing provided the ground 
vibrations are monitored for potential movement; casing installation using this method 
should be suspended if excessive movement is detected. The temporary casing should be 
retrieved as the concrete is being poured, while always maintaining at least a 5-foot head of 
concrete inside the casing.  

 
5. Groundwater level can fluctuate due to seasonal rainfall amount, local irrigation and 

groundwater recharge program and other man-made conditions. If groundwater is 
encountered during soundwall foundation construction, it should be controlled in accordance 
with Section 19-3.03D of the Caltrans Standard Specifications (2010). 

 
6. Due to potential caving and groundwater condition, the wet method maybe necessary to 

construct the proposed CIDH piles for the Olive Avenue Undercrossing abutments. If the wet 
method is necessary, performance PVC monitoring tubes should be provided to allow for 
construction quality control by gamma-gamma logging. The minimum diameter of CIDH 
piles should be 24 inches, per Caltrans requirements, to allow for the monitoring tubes. 

 
Drilling operations and concrete placement should be coordinated so that pile boreholes are left 
open a minimum amount of time. Depressions at the tops of the bridge abutment piles, resulting 
from drilling operations or from any other cause, should be backfilled to prevent ponding. 
Concrete collars occurring at the tops of the bridge abutment piles as a result of overpouring 
must be removed to prevent unnecessary uplift forces from being applied to the piles.  
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At the time of concrete placement, the volume of concrete entering the drilled holes should be 
monitored to verify that additional loss of ground has not occurred between drilling operations 
and the pouring of concrete. 
 
4.3 PAVEMENT DESIGN  
 
A new structural pavement section will be constructed in the inner and outer lanes of this section 
of highway. The “Geotechnical Materials Report” Provided by Parikh Consultants on June 2012 
for this segmet of highway determined a design Traffic Index (TI) of 14, and an R-value of 
15 for the inside lanes, and an R-value of 20 for the outside lanes. Based on these R-values and 
Traffic Indices, we recommend the following pavement sections: 

 
TABLE 4.3-1 

Pavement Sections 

Traffic Index R Value 
Pavement 

AC 
(inches) 

AB 
(inches) 

FDHMA 
(inches) 

14 15 9 29 21 

14 20 9 27  20 
 Notes: AC is asphalt concrete 
  AB is aggregate base class 2 material with minimum R = 78. 
  FDHMA is full depth hot mix asphalt 
 
Pavement construction and materials should comply with the requirements of the Caltrans 
standard specifications, and the following minimum requirements. 
 
 All pavement subgrades should be scarified to a depth of 12 inches below finished subgrade 

elevation, moisture conditioned to above optimum moisture content, and compacted to a 
minimum of 95 percent relative compaction.  
 

 Subgrade soils should be in a stable, non-yielding condition at the time aggregate base 
materials are placed and compacted. 
 

 Adequate drainage must be designed by the Project Civil Engineer such that the subgrade 
soils and aggregate base materials are not allowed to become saturated. 
 

 Aggregate base materials should meet current Caltrans specifications for Class 2 aggregate 
base and should be compacted to at least 95 percent of maximum dry density at a minimum 
moisture content of optimum. 
 

 Asphalt paving materials should meet current Caltrans specifications for asphalt concrete. 
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4.4 EARTHWORK AND FILL PLACEMENT 
 
Prior to construction of the proposed sound wall and foundation of the Olive Avenue UC bridge 
modifications, the ground surface should be cleared of all surface and subsurface deleterious 
materials, including existing buried utilities, pavements and vegetation. Excavations extending 
below the planned finished site grades should be backfilled with suitable material compacted to the 
recommendations presented in Section 4.4.2. Soft or loose soil exposed at the planned finished 
grade should be removed or reworked in place.  
 
4.4.1 Acceptable Fill 
 
Soil should meet structure backfill requirements outlined in the Section 19 of the Caltrans 
Standard Specifications.  
 
It should be noted that site soils, including materials from the existing earthern berm, have not 
been tested per Caltrans specifications for reuse as structure backfill. Additional testing should 
be performed prior to reusing site soil for backfill to confirm site soils suitability. Results should 
be provided to ENGEO for review and approval.  
 
Import backfill, if planned, should be reviewed and approved by ENGEO at least 7 days prior to 
placement.  
 
4.4.2 Fill Compaction 
 
The exposed non-yielding surface to receive fill should be scarified to a depth of 12 inches, 
moisture conditioned, and recompacted to provide adequate bonding with the initial lift of fill. 
Fill should be compacted in accordance with Section 19 of the Caltrans Standard Specifications 
(2010) with the exception that laboratory compaction testing should be performed in accordance 
with ASTM D-1557. Backfill should be placed in loose lifts not exceeding 8 inches in thickness 
(or less when necessary), moisture-conditioned to at least 2 percentage points above optimum 
moisture content, and compacted to at least 95 percent relative compaction (for structure 
backfill). Jetting or flooding to compact backfill is not allowed. Heavy compaction equipment, 
such as vibratory rollers, dozers, or loaders, should not be used adjacent to the abutment walls in 
order to avoid damaging the walls due to large lateral earth pressures.  
 
The contractor is responsible for conducting all trenching and shoring in accordance with 
CALOSHA requirements. Project consultants involved in utility design should specify pipe 
bedding materials. 
 
5.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
This report represents geotechnical recommendations for design of the proposed sound wall and 
Olive Avenue UC modification in Novato, California. If changes occur in the nature or design of 
the project, we should be allowed to review this report and provide additional recommendations, 
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if any. It is the responsibility of the client to transmit the information and recommendations of 
this report to owners, architects, engineers, and designers for the project so that the necessary 
steps can be taken by the contractors and subcontractors to carry out such recommendations in 
the field. The conclusions and recommendations contained in this report are solely professional 
opinions. 
 
The professional staff of ENGEO Incorporated strives to perform its services in a proper and 
professional manner with reasonable care and competence but is not infallible. There are risks of 
earth movement and property damages inherent in land development. We are unable to eliminate 
all risks or provide insurance; therefore, we are unable to guarantee or warrant the results of our 
work. 
 
This document must not be subject to unauthorized reuse, that is, reuse without written 
authorization of ENGEO. Such authorization is essential because it requires ENGEO to evaluate 
the document's applicability given new circumstances, not the least of which is passage of time. 
If actual field or other conditions necessitate clarifications, adjustments, modifications or other 
changes to ENGEO's work, ENGEO must be engaged to prepare the necessary clarifications, 
adjustments, modifications or other changes before construction activities commence or further 
activity proceeds. If ENGEO's scope of services does not include onsite construction 
observation, or if other persons or entities are retained to provide such services, ENGEO cannot 
be held responsible for any or all claims arising from or resulting from the performance of such 
services by other persons or entities, and from any or all claims arising from or resulting from 
clarifications, adjustments, modifications, discrepancies or other changes necessary to reflect 
changed field or other conditions. 
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Figure 3 – Regional Geologic Map 
Figure 4 – Regional Faulting and Seismicity 
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Key to Logs of Borings 
Logs of Borings 

(ENGEO, 2014 and Caltrans, 1968) 
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SPECIMEN
BEFORE TEST

PROJECT NAME:
PROJECT NO: J Lawton

CLIENT:
LOCATION:
PHASE NO:

UNCONFINED COMPRESSION TEST REPORT 
(ASTM D2166)

Moisture Content (%)
Dry Density (pcf)

16.916.5
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1-B2@5.5-6

Tested By:
Test Date:

Reviewed By:

Specific Gravity
Strain at Failure (%) 5.2

1-B2@24-24.5

SPECIMEN

 
2.65
4.42

Saturation (%)
Void Ratio

Diameter (in)

Unconfined Compressive Strength (psf)
Undrained Shear Strength (psf)

 
 

 
 

Strain Rate (in./min.)

TEST DATA

5.070
2.099

1195.558
597.779

Height (in)
Height-To-Diameter Ratio

GEX

1-B2@5.5-6 1-B2@24-24.5
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11667.000.000
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MARIN/SONOMA NARROW MITIGATION PROJECT
Olive Ave UP Modification

Top El. Top Depth Bottom Depth Thickness Soil
Unit Weight 

(pcf)
Blow Count 

N
Friction 

(deg)
Su (psf)

30.3 0 6 6 Sand 120 10 35 -
24.3 5 16 11 Sand 120 30 35 -
14.3 15 24 9 Sand 120 10 28 -
6.3 23 44 21 Clay 120 15 - 1500

-13.7 43 54 11 Sand 120 35 40 -
-23.7 53 74 21 Clay 120 35 - 4000
-43.7 73 84 11 Clay 120 21 - 3500

Top of Pile at El. 20.3; GW at El. 2.3 (blue text line, NVGD 29)

B = 6.28

 Elev
Depth below 
TOP of pile  Kp*tan phi p v   fsn lbs kips

20 0 120 2.58 15111.603 1236 1.26 - 1551 0 0
15 5 120 2.58 15111.603 1836 1.00 - 1836.6 57698 58
10 10 120 1.47 6274.997 2436 0.44 - 1071.5 91360 91

7 13 120 1.47 6274.997 2796 0.41 - 1152.8 113089 113
2 18 120 - - 3396 - 0.55 825.0 139007 139

-5 25 120 - - 3799.2 - 0.55 825.0 175293 175
-10 30 120 - - 4087.2 - 0.55 825.0 201211 201
-13 33 120 - - 4260 - 0.55 825.0 216762 217
-20 40 120 3.86 17094.955 4663.2 0.69 - 3221.6 358456 358
-23 43 120 3.86 17094.955 4836 0.67 - 3263.8 419976 420
-30 50 120 - - 5239.2 - 0.51 2043.1 509838 510
-35 55 120 - - 5527.2 - 0.51 2043.1 574026 574
-40 60 120 - - 5815.2 - 0.51 2043.1 638213 638
-43 63 120 - - 5988 - 0.51 2043.1 676725 677
-50 70 120 - - 6391.2 - 0.53 1870.5 758995 759
-55 75 120 - - 6679.2 - 0.53 1870.5 817760 818
-60 80 120 - - 6967.2 - 0.53 1870.5 876524 877

136000
452

3000
3122018.578

30

0.03

E (psi)
Abut 1 Length (ft)

Abut1 δE (in)

f'c (psi)

Pile Settlement
Abut 1 P (lb)

A (in2)

Soil Profile
Abutment 1

Nomial Side 
Resistance (skin 

friction only)

Design Calculations
Abutment 1

24" CIDH

2/12/2015 11667.000.000
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MARIN/SONOMA NARROW MITIGATION PROJECT
Olive Ave UP Modification

Top El. Top Depth Bottom Depth Thickness Soil
Unit Weight 

(pcf)
Blow Count 

N
Friction 

(deg)
Su (psf)

30.3 0 6 6 Sand 120 10 35
24.3 5 16 11 Sand 120 30 35
14.3 15 24 9 Sand 120 10 28
6.3 23 44 21 Clay 120 15 1500

-13.7 43 54 11 Sand 120 35 40
-23.7 53 74 21 Clay 120 35 4000
-43.7 73 84 11 Clay 120 21 3500

Top of Pile at El. 18.4; GW at El. 2.3 (blue text line, NVGD 29)

Abutment 2 B = 6.28

 Elev
Depth below 
TOP of pile  Kp*tan phi p v   fsn lbs kips

18 0 120 2.58 15111.603 1476 1.13 1673 0 0
12 6 120 1.47 6274.997 2196 0.46 1014.1 38231 38

8 10 120 1.47 6274.997 2676 0.42 1126.2 66537 67
4 14 120 3156 0.55 825.0 87271 87
0 18 120 3636 0.55 825.0 108006 108

-7 25 120 4039.2 0.55 825.0 144291 144
-12 30 120 4327.2 0.55 825.0 170209 170
-16 34 120 3.86 17094.955 4807.2 0.68 3256.8 252062 252
-22 40 120 3.86 17094.955 5152.8 0.65 3338.6 377924 378
-26 44 120 5383.2 0.51 766.2 397180 397
-32 50 120 5728.8 0.51 2043.1 474205 474
-37 55 120 6016.8 0.51 2043.1 538392 538
-42 60 120 6304.8 0.51 2043.1 602579 603
-46 64 120 6535.2 0.53 2137.7 656306 656
-52 70 120 6880.8 0.53 1870.5 726824 727
-57 75 120 7168.8 0.53 1870.5 785588 786
-62 80 120 7456.8 0.53 1870.5 844352 844

193000
452

3000
3122018.578

40
0.07

Abut 2 Length (ft)
Abut 2 δE (in)

Abut 2 P (lb)
A (in2)
f'c (psi)
E (psi)

Pile Settlement

Nomial Side 
Resistance (skin 

friction only)

Soil Profile
Abutment 2

24" CIDH

2/12/2015 11667.000.000
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MARIN/SONOMA NARROW MITIGATION PROJECT

Olive Ave UP Modification

Top El. Top Depth Bottom Depth Thickness Soil
Unit Weight 

(pcf)

Blow Count 

N

Friction 

(deg)
Su (psf)

34 0 25 25 Sand 120 26 35 ‐

9 25 35 10 Clay 120 1600

‐1 35 45 10 Sand 120 12 32 ‐

‐11 45 70 25 Clay 120 ‐ 2500

‐36 70 80 10 Gravel 120 50 40 ‐

‐46 80 150 70 Bedrock 120 ‐ 10000

Top of Pile at El. 18.4; GW at El. 2.3 (blue text line, NVGD 29)

Abutment 2 B = 6.28

 Elev
Depth below 

TOP of pile  Kp*tan phi p v   fsn lbs kips

18 0 120 2.58 14011.971 1920 0.93 ‐ 1793 0 0

14 4 120 2.58 14011.971 2400 0.82 ‐ 1971.5 49550 50

9 9 120 ‐ ‐ 3000 ‐ 0.55 880.0 77196 77

5 13 120 ‐ ‐ 3480 ‐ 0.55 880.0 99313 99

2.3 15.7 120 ‐ ‐ 3804 ‐ 0.55 880.0 114242 114

‐1 19 120 2.03 13579.149 3994 0.56 ‐ 2243.9 160768 161

‐6 24 120 2.03 13579.149 4282 0.54 ‐ 2318.6 233608 234

‐11 29 120 ‐ ‐ 4570 ‐ 0.55 1375.0 276805 277

‐17 35 120 ‐ ‐ 4916 ‐ 0.55 1375.0 328642 329

‐22 40 120 ‐ ‐ 5204 ‐ 0.55 1375.0 371839 372

‐24 42 120 ‐ ‐ 5319 ‐ 0.55 1375.0 389117 389

‐32 50 120 ‐ ‐ 5780 ‐ 0.55 1375.0 458232 458

‐42 60 120 ‐ ‐ 6356 ‐ 0.55 1375.0 544626 545

‐52 70 120 ‐ ‐ 6932 ‐ 0.55 1375.0 631020 631

193000

452
3000

3122018.578

40

0.07Abut 2 δE (in)

Abut 2 P (lb)

A (in2)
f'c (psi)

E (psi)

Pile Settlement

Nomial Side 

Resistance (skin 

friction only)

Abutment Alternative Soil Profile

Abutment 2 ‐ Based on Borings R‐08‐007 and R‐08‐008 Composite profile

24" CIDH

Abut 2 Length (ft)

4/24/2015 11667.000.000
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Top El. 
(ft)

Top 
Depth (ft)

Bottom 
Depth

Thickness Soil
Unit 

Weight 
(pcf)

Blow 
Count N

Friction 
(deg)

Su (psf)

34 0 6 6 Sand 120 10 35 -
28 5 16 11 Sand 120 30 35 -
18 15 24 9 Sand 120 10 28 -
10 23 44 21 Clay 120 15 - 1500
-10 43 54 11 Sand 120 35 40 -
-20 53 74 21 Clay 120 35 - 4000
-40 73 80 7 Clay 120 21 - 3500

B = 6.28

 Elev (ft)

Depth 
below 
Top of 
pile (ft)  Kp*tan phi p v   fsn lbs kips

23 0 120 2.58 15111.6 1320 1.21 - 1596 0 0
17 6 120 2.58 15111.6 2040 0.94 - 1921.0 72420 72
13 10 120 1.47 6274.997 2520 0.43 - 1090.9 99838 100
9 14 120 1.47 6274.997 3000 0.40 - 1196.6 129913 130
5 18 120 - - 3480 - 0.55 825.0 150647 151
-2 25 120 - - 3883.2 - 0.55 825.0 186933 187
-7 30 120 - - 4171.2 - 0.55 825.0 212851 213

-11 34 120 - - 4401.6 - 0.55 825.0 233585 234
-17 40 120 3.86 17094.95 4747.2 0.68 - 3242.2 355815 356
-21 44 120 3.86 17094.95 4977.6 0.66 - 3297.6 438692 439
-27 50 120 - - 5323.2 - 0.51 2043.1 515717 516
-32 55 120 - - 5611.2 - 0.51 2043.1 579904 580
-37 60 120 - - 5899.2 - 0.51 2043.1 644091 644
-41 64 120 - - 6129.6 - 0.51 2043.1 695441 695
-47 70 120 - - 6475.2 - 0.53 1870.5 765958 766
-52 75 120 - - 6763.2 - 0.53 1870.5 824722 825
-57 80 120 - - 7051.2 - 0.53 1870.5 883487 883

Top of Pile at El. 23.5; GW at El. 5 (blue text line)

136000
193000

452
3000

3122019
38
42

0.04

0.07

Soil Profile
Abutment 1 and Abutment 2

24" CIDH

Pile Settlement

Abut 2 δE (in)

Abut 1 Length (ft)
Abut 2 Length (ft)

Abut 1 P (lb)
Abut 2 P (lb)

A (in2)
f'c (lb/in2)
E (lb/in2)

Abut1 δE (in)

Axial Load Capacity
Abutment 1 and Abutment 2
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Supplemental Subsurface Data From 2008 Borings  
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Response to Caltrans Comments 
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Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 

(for Reviewer’s use) 
 

P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 08/2011      Page 1 of 5 
 

Office of Special Funded Projects 
Comment & Response Form 

(Revised 08/2011) 
General Project Information 
(OSFP Liaison to complete) 

Review Phase 
(OSFP Liaison to complete) 

Reviewer Information 
(Reviewer Liaison to complete) 

Dist:  04 PSR/PDS (Review No.    ) Reviewer Name: Betty Lee/Caroline Chen 
Proj ID (Phase):  0414000221 APS/PSR (Review No.    ) Functional Unit:  GDW 
EA:  04-264H31 APS/PR (Review No.    ) Cost Center: 59-3660 

Project Name: 
MRN- 101, PM 18.8/25.8, Olive Ave 
UC  (MSN-L1A2) 

Type Selection Phone Number: 510-286-4825/916-227-5386 

OSFP Liaison:  Emil Vergara 65% PS&E Unchecked Details e-mail: Betty.lee@dot.ca.gov 
Caroline.chen@dot.ca.gov 

Phone:  (916) 227-8360 X       PS&E (Review No. 3) Date of Review: 4-2-2015 
E‐mail:  Emil.vergara@dot.ca.gov Construction Structure Name*:  Olive Ave UC (Modification) & Soundwalls 

   Other:   FOUNDATION REPORT—3RD 
REVIEW Br No*: 27-0092R 

    (*Use if  necessary to when comment sheets are  by individual structure) 

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead 

(First and Last Name) 
Structure Consultant Firm Phone Number E-mail Response Date 

Ines Li, PE Biggs Cardosa Assoc. Inc 408-296-5515 Ili@biggscardosa.com 4/23/2015 
 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, 
or SSP Review Comments  Consultant Responses Caltrans Response 

 
Consultant Response #2 

1  

  Comments are made based on the review of 
foundation report dated 3/13/2015, prepared 
by ENGEO., and structure plans dated 
3/19/2015 prepared by Biggs Cardosa 
Associates Inc.. 

 

 

 

2 FR LOTB
s 

Boreholes  1-B1 and 1-B2:  
1. The groundwater is not specified. 

Please indicate whether the 
groundwater was not measured or not 
encountered during field investigation. 

1 – 5: The changes 
have been made 

 
 
   

 



Submittal Data  (Reviewer to complete)  
Project ID:  Reviewer:   Str Name*:  
Date of Review:  Functional Unit:   Br No*. ___ *=if applicable 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  
 

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  
OSFP Rev Form 12/2010 
       Page 2 of 5 

2. Change vertical axis labeling from 
“DEPTH IN FEET” to “ELEVATION 
IN FEET.” 

3. Change “TERMINATED ELEV.” To 
“TERMINATED AT ELEV.” 

4. Add hammer energy efficiency ratio at 
the bottom of each boring log. 

 
5. Please add notes:  

1) This LOTB sheet was prepared in 
accordance with the Caltrans Soil 
& Rock Logging, Classification, & 
Presentation Manual (2010 
Edition). 

2) See 2010 Standard 
Plans A10F and 
A10G for Soil 
Legend. 

 

 

3 FR  

Regarding Comment #9:  
1)  Since ENGEO is hired to do the 

geotechnical report, it is not acceptable 
to cite another report to justify a 
conclusion which data do not 
support.  It should do its own 
independent evaluation. 

2) Soil data of the following boreholes do 
not support the conclusion of low 
liquefaction potential: 
B-1 (10/22/68) 
1-B2 (12/5/14) 
R-08-007 (11/17/08) 
R-08-008 (11/14/08) 

1-B2 is not included 
because it is above the 
water table. 
 
Liquefaction 
Calculations are added 
in Appendix E, 
 
Added additional 
explanation to Section 
3.3, Page 4 and 5 
 
While we acknowledge 
that a conservative 

This project is for 
the entire Olive Ave 
undercrossing, not 
just Abut 1. It is 
unconservative to 
use only the data of 
Borehole B-6 while 
the data of all other 
5 boreholes in the 
vicinity show 
liquefaction 
potential.  This is 
shown in Engeo’s 
calculations in 

We received additional 
information from Borings R-
08-007 and R-08-008 
courtesy of Caltrans. This 
data, inclusive of lab testing 
and logs of shelby tubes 
indicates that the soil 
previously identified as sandy 
is primarily silty and the 
liquefaction risk is nominal   
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Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
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P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
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3) Liquefaction map by Wentworth et al 
(2000) is a regional map. 

 

evaluation of the data 
in the LOTBs indicates 
that liquefaction is 
possible at the bridge, 
this evaluation is 
performed using 
limited laboratory data. 
The existing boring 
closest to the abutment 
widening did not 
encounter liquefiable 
soil. 
 
We do not recommend 
liquefaction be 
considered in design of 
the CIDH piles for the 
abutment widening 
because: 

1) They will be 
integrated with 
a foundation 
that was not 
designed for 
liquefaction 
thus enhancing 
potential 
differential 
foundation 
movement 

2) The closest 

Appendix E.   

As for Engeo’s 
recommendation to 
not consider 
liquefaction in the 
design of the CIDH 
piles because they 
would “enhance the 
potential differential 
foundation 
movement”, we 
disagree from a 
geotechnical 
perspective.  
Caltrans Structural 
Engineer:  Please 
comment on this 
issue from the 
structural 
perspective. 

Please provide 
mitigation measures 
for the settlements 
calculated. 



Submittal Data  (Reviewer to complete)  
Project ID:  Reviewer:   Str Name*:  
Date of Review:  Functional Unit:   Br No*. ___ *=if applicable 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  
 

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  
OSFP Rev Form 12/2010 
       Page 4 of 5 

boring did not 
encounter 
liquefiable soil  

4 FR Page 9 

Table 4.2.2-4, page 9: Please remove 
Column “Nominal Driving Resistance.” 
This only applies to driven piles. 

 

Column Removed, Page 
9 

 

 

5 FR Appen
dix D 

 
Soil profile: Soil layer between El -13.7 
to -23.7 is identified as sand with 
friction angle 40 degree as presented in 
the attached calculation. This does not 
seem to be supported by Borings R-08-
007 and R-08-008.  
 

This is based on Boring 
B-6 1968 Boring. 
Uncorrected Blow Counts 
at this elevation are up to 
42. This is the closest 
boring to the abutment 
widening. The referenced 
borings were drilled in the 
median. 
According to Meyehof, 
Non corrected 
blowcounts between 30 
to 50 can yield friction 
angles between 40 and 
45 degrees.

Boring B-6 was used 
for the calculations 
of both Abut 1 and 
Abut 2 when it is 
only closes to Abut 
1. 
 
All other boreholes 
show clayey silt in 
this elevation.  
Friction angle of 40 
degrees is too high 
for this soil material. 

We have also evaluated 
Abutment 2 using a 
composite of borings R-08-
007 and R-08-008 and 
evaluated the pile length 
under tis soil profile. The 
revised evaluation indicates a 
42 foot long pile matching the 
original analysis. 

6 FR  

Title page of report: “Olive Avenue UP” 
should be changed to “Olive Avenue 
UC.” Please also include bridge number. 
Change title “Foundation Exploration” 
to “Foundation Report.” 
 

Added, Title Page 
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7 P Sheet 
40  

If this LOTB sheet is the only one for 
soundwalls, change the title from “Log 
of Test Boring 1 of 3” to “Log of Test 
Boring 1 of 1.” 

Changed 

 

 

8   Please include the previous comments 
and responses in the appendix of the 
submitted FR. 

Added in Appendix F 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 

 
2.  Bridge No. 27-0092R as-built drawings 
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3. Results of Environmental Soil Sampling, Marin/Sonoma Narrow 

Mitigation Project, Orange Sound Wall on NB Route 101, Novato, 
California 

  



GEOTECHNICAL 
ENVIRONMENTAL 

WATER RESOURCES 
CONSTRUCTION SERVICES 

 

2010 Crow Canyon Place, Suite 250  San Ramon, CA  94583  (925) 866-9000  Fax (888) 279-2698 
www.engeo.com 

 
Project No. 

 11667.000.000 
 
EA 04-264H3 
Project ID: 0414000221 
MSN L1A2 MARIN MITIGATION/SOUNDWALL PROJECT 
 
March 13, 2015 
 
Ms. Mahvash Harms 
Biggs Cardosa Associates, Inc. 
865 The Alameda 
San Jose, CA 95126-3133 
 
Subject: Marin/Sonoma Narrow Mitigation Project 

  Orange Sound Wall on NB Route 101 
  Novato, California 
 

RESULTS OF ENVIRONMENTAL SOIL SAMPLING  
 
Dear Ms. Harms: 
 
ENGEO performed environmental sampling services for the above-referenced property 
(Property) in Novato, California. The purpose of the soil sampling was to characterize a 3- to 
4-foot-high berm along the northbound of Route 101. We understand that the existing berm will 
be flattened and removed during construction of the proposed Orange sound wall.    
 
SOIL SAMPLING AND LAB TESTING 
 
On December 5, 2014, eight samples were collected from four locations as shown on Figure 1, 
adjacent to northbound Highway 101 roughly between De Long Avenue and Atherton Avenue. 
With the aid of a hand augeri, the soil samples were recovered using 2-inch-diameter by 
6-inch-long stainless steel liners. Samples were collected at depths ranging between approximately 
1 inch below the ground surface to approximately 3 feetii below ground surface. The samples were 
sealed with Teflon®, plastic end caps and electrical tape, and preserved in an ice-cooled chest 
before being transported under documented chain-of-custody to Torrent Analytical, a 
state-accredited fixed-base analytical laboratory located in Milpitas, California.  
 

                                                 
i The hand sampling equipment was decontaminated using an alconox wash and a distilled water rinse between 
sampling depths and sample locations. 
 
ii A hard stratum is encountered at approximately 3 feet below ground surface, resulting in hand auger refusal.  
 



 
 
Biggs Cardosa Associates, Inc. 11667.000.000 
Marin/Sonoma Narrow Mitigation Project, Orange Sound Wall  March 13, 2015 
RESULTS OF ENVIRONMENTAL SOIL SAMPLING Page 2 
 
ANALYTICAL RESULTS 
 
A total of eight discrete samples were collected and analyzed for the following analytes: 
 
 TPH-gasoline with BTEX /MTBE and VOCs (EPA 8260) 
 TPH-diesel and motor oil with silica gel cleanup (EPA 8015) 
 CAM-17 metals (EPA 7471 and 6010) 
 Asbestos (Carb 435 1,000 point count) 

 
Four of the eight samples exhibited low-levels of TPH-motor oil. Select metals were also 
detected in all eight samples collected. The laboratory results are summarized in the following 
table. 
 

TABLE 1 
Laboratory Results for Samples S1 through S4 

Analytes 
Sample Location, Depth and Detected Concentrations, mg/kg 

S1@1” S1@3’ S2@9” S2@2.75’ S3@6” S3@3’ S4@3” S4@2.5’

TPH-gas 
w/BTEX/MTBE 

ND ND ND ND ND ND ND ND 

TPH- diesel ND ND ND ND ND ND ND ND 

TPH-motor oil ND 13 ND ND ND 15 13 24 

Arsenic 6.0 5.2 4.5 6.4 5.5 5.5 5.5 6.7 

Barium 180 170 170 200 210 210 210 240 

Chromium 55 51 23 51 49 58 42 48 

Cobalt 13 12 13 13 14 16 13 14 

Copper 29 28 36 36 31 30 34 57 

Lead 11 15 13 15 9.8 11 160 12 

Nickel 64 50 37 53 67 64 54 70 

Thallium ND ND ND ND ND ND ND 9.0 

Vanadium 27 32 25 34 29 30 28 36 

Zinc 48 44 52 50 46 50 61 52 

Other Metals ND ND ND ND ND ND ND ND 

Asbestos ND ND ND ND ND ND ND ND 
ND- Non-detect with respect to laboratory reporting limits. 
 
The reported concentrations of TPH-motor oil are well below its respective Environmental 
Screening Level (ESL-Table K-1) for residential and worker exposure. In addition, NOA is 
non-detected in all samples.   
 



 
 
Biggs Cardosa Associates, Inc. 11667.000.000 
Marin/Sonoma Narrow Mitigation Project, Orange Sound Wall  March 13, 2015 
RESULTS OF ENVIRONMENTAL SOIL SAMPLING Page 3 
 
With the exception of arsenic and lead, the results for metals shown in Table 1 are below the 
Regional Screening Levels (RSL) for residential/commercial use. The reported concentrations of 
arsenic are above its respective Regional Screening Level (RSL) for residential/commercial use; 
however, these concentrations fall within expected typical background levels and would not be 
considered an environmental concern to the project. Lead concentrations detected in 
Sample S4@3” exceeds the residential screening level of 80 mg/kg; however, the detected lead 
concentration is below the commercial screening level of 320 mg/kg.  
 
DISCUSSION AND CLOSING 
 
The reported concentrations of chromium and lead are below the applicable screening level for 
commercial use, unless the soil is to be transported on public right-of-ways. In the event the soil 
is to be transported, soluble chromium and lead analyses may be required. The laboratory results 
attached should be provided to the transporter for review.  
 
If you have any questions regarding the contents of this letter, please do not hesitate to contact 
us.  
 
Sincerely, 
 
ENGEO Incorporated 
 
 
 
Richard Gandolfo  Shawn P. Munger, CHG 
rg/spm/jf 
 
Attachments: Figure 1 – Site Plan 
 Laboratory Analysis Report by Torrent Laboratory Inc. 
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Engeo (San Ramon)
2010 Crow Canyon Place,#250
San Ramon, California 94583
Tel: (925) 866-9000
Fax: (925) 866-0199

RE: TAM MSN Mitigation & Orange Ave Sound Wall

Torrent Laboratory, Inc. received 8 sample(s) on December 05, 2014 for the analyses 
presented in the following Report.

Dear Richard Gandolfo:

Work Order No.:  1412041 Rev:  1

All data for associated QC met EPA or laboratory specification(s) except where noted in the 
case narrative.

Torrent Laboratory, Inc. is certified by the State of California, ELAP #1991.  If you have any 
questions regarding these test results, please feel free to contact the Project Management 
Team at (408)263-5258; ext 204.

Date

December 16, 2014

Yelena Brodskaya

Technical Manager
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Date:  12/16/2014

Client:  Engeo (San Ramon)

Project:  TAM MSN Mitigation & Orange Ave Sound Wall

Work Order:  1412041

CASE NARRATIVE

No issues encountered with the receiving, preparation, analysis or reporting of the results associated with 
this work order.

Unless otherwise indicated in the following narrative, no results have been method and/or field blank 
corrected.

Reported results relate only to the items/samples tested by the laboratory. 

This report shall not be reproduced, except in full, without the written approval of Torrent Analytical, Inc.

Analytical Comments for Asbestos CARB435B, Note: Analysis subcontracted to CA ELAP approved 
laboratory EMSL. Sub-contract data will follow under separate cover.

REVISIONS

Report revised to include subcontracted Asbestos data.  Data appears as an attachment at the end of the 
Torrent generated report.

Rev. 1 (12/16/14)
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Report prepared for:  Richard Gandolfo

Engeo (San Ramon)

Date Received:  12/05/14

Date Reported:  12/16/14

Sample Result Summary

1412041-001S1@1"

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg6.01.70.25SW6010B 1

Barium mg/Kg1805.00.07SW6010B 1

Chromium mg/Kg555.00.0500SW6010B 1

Cobalt mg/Kg135.00.055SW6010B 1

Copper mg/Kg295.00.650SW6010B 1

Lead mg/Kg111.00.14SW6010B 1

Nickel mg/Kg645.00.0500SW6010B 1

Vanadium mg/Kg275.00.18SW6010B 1

Zinc mg/Kg485.00.25SW6010B 1

1412041-002S1@3'

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg5.21.70.25SW6010B 1

Barium mg/Kg1705.00.07SW6010B 1

Chromium mg/Kg515.00.0500SW6010B 1

Cobalt mg/Kg125.00.055SW6010B 1

Copper mg/Kg285.00.650SW6010B 1

Lead mg/Kg151.00.14SW6010B 1

Nickel mg/Kg505.00.0500SW6010B 1

Vanadium mg/Kg325.00.18SW6010B 1

Zinc mg/Kg445.00.25SW6010B 1

TPH as Motor Oil (SG) mg/Kg13101.0SW8015B(M) 1
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Report prepared for:  Richard Gandolfo

Engeo (San Ramon)

Date Received:  12/05/14

Date Reported:  12/16/14

Sample Result Summary

1412041-003S2@9"

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg4.51.70.25SW6010B 1

Barium mg/Kg1705.00.07SW6010B 1

Chromium mg/Kg235.00.0500SW6010B 1

Cobalt mg/Kg135.00.055SW6010B 1

Copper mg/Kg365.00.650SW6010B 1

Lead mg/Kg131.00.14SW6010B 1

Nickel mg/Kg375.00.0500SW6010B 1

Vanadium mg/Kg255.00.18SW6010B 1

Zinc mg/Kg525.00.25SW6010B 1

1412041-004S2@2.75'

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg6.41.70.25SW6010B 1

Barium mg/Kg2005.00.07SW6010B 1

Chromium mg/Kg515.00.0500SW6010B 1

Cobalt mg/Kg135.00.055SW6010B 1

Copper mg/Kg365.00.650SW6010B 1

Lead mg/Kg151.00.14SW6010B 1

Nickel mg/Kg535.00.0500SW6010B 1

Vanadium mg/Kg345.00.18SW6010B 1

Zinc mg/Kg505.00.25SW6010B 1
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Report prepared for:  Richard Gandolfo

Engeo (San Ramon)

Date Received:  12/05/14

Date Reported:  12/16/14

Sample Result Summary

1412041-005S3@6"

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg5.51.70.25SW6010B 1

Barium mg/Kg2105.00.07SW6010B 1

Chromium mg/Kg495.00.0500SW6010B 1

Cobalt mg/Kg145.00.055SW6010B 1

Copper mg/Kg315.00.650SW6010B 1

Lead mg/Kg9.81.00.14SW6010B 1

Nickel mg/Kg675.00.0500SW6010B 1

Vanadium mg/Kg295.00.18SW6010B 1

Zinc mg/Kg465.00.25SW6010B 1

1412041-006S3@3'

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg5.51.70.25SW6010B 1

Barium mg/Kg2105.00.07SW6010B 1

Chromium mg/Kg585.00.0500SW6010B 1

Cobalt mg/Kg165.00.055SW6010B 1

Copper mg/Kg305.00.650SW6010B 1

Lead mg/Kg111.00.14SW6010B 1

Nickel mg/Kg645.00.0500SW6010B 1

Vanadium mg/Kg305.00.18SW6010B 1

Zinc mg/Kg505.00.25SW6010B 1

TPH as Motor Oil (SG) mg/Kg15101.0SW8015B(M) 1
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Report prepared for:  Richard Gandolfo

Engeo (San Ramon)

Date Received:  12/05/14

Date Reported:  12/16/14

Sample Result Summary

1412041-007S4@3"

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg5.51.70.25SW6010B 1

Barium mg/Kg2105.00.07SW6010B 1

Chromium mg/Kg425.00.0500SW6010B 1

Cobalt mg/Kg135.00.055SW6010B 1

Copper mg/Kg345.00.650SW6010B 1

Lead mg/Kg1601.00.14SW6010B 1

Nickel mg/Kg545.00.0500SW6010B 1

Vanadium mg/Kg285.00.18SW6010B 1

Zinc mg/Kg615.00.25SW6010B 1

TPH as Motor Oil (SG) mg/Kg13101.0SW8015B(M) 1

1412041-008S4@2.5'

Parameters: PQLMDL UnitResultsDFAnalysis
Method

Arsenic mg/Kg6.71.70.25SW6010B 1

Barium mg/Kg2405.00.07SW6010B 1

Chromium mg/Kg485.00.0500SW6010B 1

Cobalt mg/Kg145.00.055SW6010B 1

Copper mg/Kg575.00.650SW6010B 1

Lead mg/Kg121.00.14SW6010B 1

Nickel mg/Kg705.00.0500SW6010B 1

Thallium mg/Kg9.07.50.49SW6010B 1

Vanadium mg/Kg365.00.18SW6010B 1

Zinc mg/Kg525.00.25SW6010B 1

TPH as Motor Oil (SG) mg/Kg24101.0SW8015B(M) 1

Page 6 of 35Total Page Count:  35



SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 9:45

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S1@1"

SoilSample Matrix:

Lab Sample ID:  1412041-001A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg6.0Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg180Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg55Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg13Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg29Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg11Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg64Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg27Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg48Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%87.2(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%85.1(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%104(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 9:45

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S1@1"

SoilSample Matrix:

Lab Sample ID:  1412041-001A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%44.8(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%111Pentacosane (S) 12/08/14 49.9 144 132971

Page 8 of 35Total Page Count:  35



SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:20

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S1@3'

SoilSample Matrix:

Lab Sample ID:  1412041-002A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg5.2Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg170Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg51Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg12Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg28Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg15Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg50Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg32Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg44Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%90.3(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%83.9(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%90.6(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:20

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S1@3'

SoilSample Matrix:

Lab Sample ID:  1412041-002A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%50.4(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/Kg13TPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%75.0Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:45

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S2@9"

SoilSample Matrix:

Lab Sample ID:  1412041-003A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg4.5Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg170Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg23Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg13Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg36Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg13Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg37Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg25Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg52Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%81.4(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%83.8(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%90.9(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:45

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S2@9"

SoilSample Matrix:

Lab Sample ID:  1412041-003A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%53.3(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%76.2Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:55

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S2@2.75'

SoilSample Matrix:

Lab Sample ID:  1412041-004A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg6.4Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg200Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg51Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg13Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg36Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg15Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg53Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg34Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg50Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%80.0(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%85.6(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%96.1(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 10:55

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S2@2.75'

SoilSample Matrix:

Lab Sample ID:  1412041-004A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%46.1(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%71.4Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:10

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S3@6"

SoilSample Matrix:

Lab Sample ID:  1412041-005A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg5.5Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg210Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg49Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg14Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg31Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg9.8Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg67Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg29Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg46Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%85.6(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%84.2(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%93.9(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:10

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S3@6"

SoilSample Matrix:

Lab Sample ID:  1412041-005A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%47.4(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%81.9Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:20

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S3@3'

SoilSample Matrix:

Lab Sample ID:  1412041-006A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg5.5Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg210Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg58Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg16Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg30Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg11Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg64Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg30Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg50Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%90.7(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%86.8(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%96.2(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1

Page 17 of 35Total Page Count:  35



SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:20

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S3@3'

SoilSample Matrix:

Lab Sample ID:  1412041-006A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%47.4(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/Kg15TPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%83.7Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:35

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S4@3"

SoilSample Matrix:

Lab Sample ID:  1412041-007A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg5.5Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg210Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg42Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg13Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg34Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg160Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg54Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/KgNDThallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg28Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg61Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%82.5(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%85.3(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%91.8(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:35

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S4@3"

SoilSample Matrix:

Lab Sample ID:  1412041-007A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%46.4(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/Kg13TPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%96.4Pentacosane (S) 12/08/14 49.9 144 132971
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:42

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S4@2.5'

SoilSample Matrix:

Lab Sample ID:  1412041-008A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW6010B 12/5/14 423505mg/KgNDAntimony 12/08/14 0.20 5.0 132931

SW6010B 12/5/14 423505mg/Kg6.7Arsenic 12/08/14 0.25 1.7 132931

SW6010B 12/5/14 423505mg/Kg240Barium 12/08/14 0.07 5.0 132931

SW6010B 12/5/14 423505mg/KgNDBeryllium 12/08/14 0.0800 2.0 132931

SW6010B 12/5/14 423505mg/KgNDCadmium 12/08/14 0.0550 1.0 132931

SW6010B 12/5/14 423505mg/Kg48Chromium 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/Kg14Cobalt 12/08/14 0.055 5.0 132931

SW6010B 12/5/14 423505mg/Kg57Copper 12/08/14 0.650 5.0 132931

SW6010B 12/5/14 423505mg/Kg12Lead 12/08/14 0.14 1.0 132931

SW6010B 12/5/14 423505mg/KgNDMolybdenum 12/08/14 0.120 5.0 132931

SW6010B 12/5/14 423505mg/Kg70Nickel 12/08/14 0.0500 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSelenium 12/08/14 0.42 5.0 132931

SW6010B 12/5/14 423505mg/KgNDSilver 12/08/14 0.37 5.0 132931

SW6010B 12/5/14 423505mg/Kg9.0Thallium 12/08/14 0.49 7.5 132931

SW6010B 12/5/14 423505mg/Kg36Vanadium 12/08/14 0.18 5.0 132931

SW6010B 12/5/14 423505mg/Kg52Zinc 12/08/14 0.25 5.0 132931

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW7471A 12/5/14 423520mg/KgNDMercury 12/09/14 0.2 0.50 133051

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8260B NA 423539ug/KgNDMTBE 12/08/14 2.6 10 NA1

SW8260B NA 423539ug/KgNDBenzene 12/08/14 1.5 10 NA1

SW8260B NA 423539ug/KgNDToluene 12/08/14 0.98 10 NA1

SW8260B NA 423539ug/KgNDEthyl Benzene 12/08/14 0.86 10 NA1

SW8260B NA 423539ug/KgNDm,p-Xylene 12/08/14 1.9 10 NA1

SW8260B NA 423539ug/KgNDo-Xylene 12/08/14 0.66 5.0 NA1

SW8260B NA 423539%86.4(S) Dibromofluoromethane 12/08/14 59.8 148 NA1

SW8260B NA 423539%83.2(S) Toluene-d8 12/08/14 55.2 133 NA1

SW8260B NA 423539%89.2(S) 4-Bromofluorobenzene 12/08/14 55.8 141 NA1
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SAMPLE RESULTS

Report prepared for:  
Date Reported:  12/16/14
Date Received:  12/05/14

Engeo (San Ramon)
Richard Gandolfo

Client Sample ID:  

Date/Time Sampled:

Project Number:

Project Name/Location:  

12/05/14 / 11:42

11667.00.000.000

TAM MSN Mitigation & Orange Ave Sound W

S4@2.5'

SoilSample Matrix:

Lab Sample ID:  1412041-008A

Tag Number: TAM MSN Mitigation & Orange Ave Sound Wall

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

8260TPH 12/8/14 423539ug/KgNDTPH(Gasoline) 12/08/14 30 100 133111

8260TPH 12/8/14 423539%44.1(S) 4-Bromofluorobenzene 12/08/14 43.9 127 133111

Parameters: 
Prep
Batch

Analytical
Batch

UnitLab
Qualifier

ResultsPQLMDLDFDate
Analyzed

Prep
Date

Analysis
Method

SW8015B(M) 12/8/14 423527mg/KgNDTPH as Diesel (SG) 12/08/14 0.66 2.0 132971

SW8015B(M) 12/8/14 423527mg/Kg24TPH as Motor Oil (SG) 12/08/14 1.0 10 132971

SW8015B(M) 12/8/14 423527%109Pentacosane (S) 12/08/14 49.9 144 132971
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MB Summary Report

Work Order:  

Matrix:

Units:

Prep Method: 

SW6010BAnalytical 
Method:

Prep Date:

Analyzed Date:

12/05/14 Prep Batch:

Analytical 
Batch:

423505

mg/Kg

12/08/14

1329330501412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

0.20 5.0Antimony ND

0.25 1.7Arsenic 0.60

0.07 5.0Barium 0.53

0.0800 2.0Beryllium ND

0.055 1.0Cadmium ND

0.050 5.0Chromium 0.15

0.055 5.0Cobalt ND

0.65 5.0Copper ND

0.14 1.0Lead 0.29

0.12 5.0Molybdenum 0.20

0.050 5.0Nickel 0.090

0.42 5.0Selenium 0.59

0.37 5.0Silver ND

0.49 5.0Thallium ND

0.18 5.0Vanadium ND

0.25 5.0Zinc 1.8

Work Order:  

Matrix:

Units:

Prep Method: 

SW8015B(M)Analytical 
Method:

Prep Date:

Analyzed Date:

12/08/14 Prep Batch:

Analytical 
Batch:

423527

mg/Kg

12/08/14

132973546_TPHSG1412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

0.66 2.0TPH as Diesel (SG) ND

1.0 10TPH as Motor Oil (SG) 1.8

Pentacosane (S) 89.1

Work Order:  

Matrix:

Units:

Prep Method: 

SW7471AAnalytical 
Method:

Prep Date:

Analyzed Date:

12/05/14 Prep Batch:

Analytical 
Batch:

423520

mg/Kg

12/09/14

1330574711412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

0.2 0.50Mercury ND
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MB Summary Report

Work Order:  

Matrix:

Units:

Prep Method: 

8260TPHAnalytical 
Method:

Prep Date:

Analyzed Date:

12/08/14 Prep Batch:

Analytical 
Batch:

423539

ug/Kg

12/08/14

1331150351412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

30 100TPH(Gasoline) 71

(S) 4-Bromofluorobenzene 57.3
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MB Summary Report

Work Order:  

Matrix:

Units:

Prep Method: 

SW8260BAnalytical 
Method:

Prep Date:

Analyzed Date:

NA Prep Batch:

Analytical 
Batch:

423539

ug/Kg

12/08/14

NANA1412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

4.4 10Dichlorodifluoromethane ND

4.6 10Chloromethane ND

2.6 10Vinyl Chloride ND

4.7 10Bromomethane ND

2.9 10Trichlorofluoromethane ND

1.5 101,1-Dichloroethene ND

3.7 10Freon 113 ND

2.0 50Methylene Chloride ND

1.1 10trans-1,2-Dichloroethene ND

2.6 10MTBE ND

21 50tert-Butanol ND

2.2 10Diisopropyl ether (DIPE) ND

1.3 101,1-Dichloroethane ND

2.4 10ETBE ND

1.8 10cis-1,2-Dichloroethene ND

1.2 102,2-Dichloropropane ND

2.3 10Bromochloromethane ND

1.2 10Chloroform ND

1.6 10Carbon Tetrachloride ND

1.2 101,1,1-Trichloroethane ND

1.4 101,1-Dichloropropene ND

1.5 10Benzene ND

2.1 10TAME ND

1.9 101,2-Dichloroethane ND

3.9 10Trichloroethylene ND

2.2 10Dibromomethane ND

1.3 101,2-Dichloropropane ND

1.1 10Bromodichloromethane ND

1.4 10cis-1,3-Dichloropropene ND

0.98 10Toluene 3.6

1.8 10Tetrachloroethylene ND

1.2 10trans-1,3-Dichloropropene ND

1.8 101,1,2-Trichloroethane ND

1.1 10Dibromochloromethane ND

2.1 101,3-Dichloropropane ND

1.7 101,2-Dibromoethane ND

0.86 10Ethyl Benzene ND

4.2 10Chlorobenzene ND

0.86 101,1,1,2-Tetrachloroethane ND

1.9 10m,p-Xylene ND

0.66 5.0o-Xylene 0.69
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MB Summary Report

Work Order:  

Matrix:

Units:

Prep Method: 

SW8260BAnalytical 
Method:

Prep Date:

Analyzed Date:

NA Prep Batch:

Analytical 
Batch:

423539

ug/Kg

12/08/14

NANA1412041

Soil

Parameters
Method
Blank
Conc.

PQL MDL 
Lab

Qualifier

0.77 10Styrene 1.3

1.9 10Bromoform ND

1.2 10Isopropyl Benzene ND

1.4 10n-Propylbenzene ND

1.2 10Bromobenzene ND

3.0 101,1,2,2-Tetrachloroethane ND

1.1 101,3,5-Trimethylbenzene ND

3.3 101,2,3-Trichloropropane ND

1.6 104-Chlorotoluene ND

1.6 102-Chlorotoluene ND

1.4 10tert-Butylbenzene ND

1.1 101,2,4-Trimethylbenzene ND

1.6 10sec-Butyl Benzene ND

1.5 10p-Isopropyltoluene ND

1.8 101,3-Dichlorobenzene ND

1.5 101,4-Dichlorobenzene ND

2.2 10n-Butylbenzene ND

1.3 101,2-Dichlorobenzene ND

4.2 101,2-Dibromo-3-Chloropropane ND

2.6 10Hexachlorobutadiene ND

2.1 101,2,4-Trichlorobenzene ND

2.8 10Naphthalene ND

2.9 101,2,3-Trichlorobenzene ND

5.0 20Ethanol ND TIC

(S) Dibromofluoromethane 83.3

(S) Toluene-d8 81.5

(S) 4-Bromofluorobenzene 89.2
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LCS/LCSD Summary Report
Raw values are used in quality control assessment.

Work Order:  

Matrix:

Units:

Prep Method: 

SW6010BAnalytical 
Method:

Prep Date:

Analyzed Date:

12/05/14 Prep Batch:

Analytical 
Batch:

42350512/08/14

mg/Kg

3050 13293

Soil

1412041

Parameters MDL PQL 
Method
Blank
Conc.

Spike
Conc.

LCS %
Recovery

LCSD %
Recovery

LCS/LCSD
% RPD

%
Recovery

Limits
% RPD
Limits

Lab
Qualifier

5.0 500.20 2.18 3030.7 - 130Antimony 99.6 102ND

1.7 500.25 4.82 3071 - 121Arsenic 97.2 1020.60

5.0 500.07 1.89 3070.2 - 130Barium 107 1050.53

2.0 500.0800 1.25 3073.3 - 115Beryllium 103 104ND

1.0 500.055 2.31 3068.7 - 110Cadmium 98.5 101ND

5.0 500.050 1.83 3076 - 116Chromium 103 1050.15

5.0 500.055 2.48 3057.4 - 122Cobalt 99.6 102ND

5.0 500.65 2.99 3074.8 - 119Copper 112 109ND

1.0 500.14 1.81 3067.9 - 118Lead 98.4 1000.29

5.0 500.12 3.25 3062.9 - 123Molybdenum 106 1100.20

5.0 500.050 2.00 3061.5 - 122Nickel 98.9 1010.090

5.0 500.42 1.75 3062 - 111Selenium 93.5 95.20.59

5.0 500.37 2.41 3081.1 - 109Silver 105 103ND

5.0 500.49 1.81 3039.2 - 125Thallium 98.8 101ND

5.0 500.18 2.23 3065.8 - 122Vanadium 109 107ND

5.0 500.25 0.774 3059.9 - 122Zinc 103 1041.8

Work Order:  

Matrix:

Units:

Prep Method: 

SW8015B(M)Analytical 
Method:

Prep Date:

Analyzed Date:

12/08/14 Prep Batch:

Analytical 
Batch:

42352712/08/14

mg/Kg

3546_TPHSG 13297

Soil

1412041

Parameters MDL PQL 
Method
Blank
Conc.

Spike
Conc.

LCS %
Recovery

LCSD %
Recovery

LCS/LCSD
% RPD

%
Recovery

Limits
% RPD
Limits

Lab
Qualifier

2.0 250.66 15.4 3050.8 - 111TPH as Diesel (SG) 61.9 72.2ND

100 49.9 - 144Pentacosane (S) 79.1 87.41.8

Work Order:  

Matrix:

Units:

Prep Method: 

SW7471AAnalytical 
Method:

Prep Date:

Analyzed Date:

12/05/14 Prep Batch:

Analytical 
Batch:

42352012/09/14

mg/Kg

7471 13305

Soil

1412041

Parameters MDL PQL 
Method
Blank
Conc.

Spike
Conc.

LCS %
Recovery

LCSD %
Recovery

LCS/LCSD
% RPD

%
Recovery

Limits
% RPD
Limits

Lab
Qualifier

0.50 1.250.2 11.9 3080.5 - 133Mercury 97.1 86.3ND
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LCS/LCSD Summary Report
Raw values are used in quality control assessment.

Work Order:  

Matrix:

Units:

Prep Method: 

8260TPHAnalytical 
Method:

Prep Date:

Analyzed Date:

12/08/14 Prep Batch:

Analytical 
Batch:

42353912/08/14

ug/Kg

5035 13311

Soil

1412041

Parameters MDL PQL 
Method
Blank
Conc.

Spike
Conc.

LCS %
Recovery

LCSD %
Recovery

LCS/LCSD
% RPD

%
Recovery

Limits
% RPD
Limits

Lab
Qualifier

100 100030 7.08 3064.0 - 133.2TPH(Gasoline) 82.3 88.471

50 43.9 - 127(S) 4-Bromofluorobenzene 64.5 58.357.3

Work Order:  

Matrix:

Units:

Prep Method: 

SW8260BAnalytical 
Method:

Prep Date:

Analyzed Date:

NA Prep Batch:

Analytical 
Batch:

42353912/08/14

ug/Kg

NA NA

Soil

1412041

Parameters MDL PQL 
Method
Blank
Conc.

Spike
Conc.

LCS %
Recovery

LCSD %
Recovery

LCS/LCSD
% RPD

%
Recovery

Limits
% RPD
Limits

Lab
Qualifier

10 501.5 1.17 3053.7 - 1391,1-Dichloroethene 68.1 67.4ND

10 501.5 1.71 3066.5 - 135Benzene 81.2 82.6ND

10 503.9 5.96 3057.5 - 150Trichloroethylene 70.7 75.1ND

10 500.98 3.85 3056.8 - 134Toluene 83.8 80.6ND

10 504.2 3.49 3057.4 - 134Chlorobenzene 78.2 81.0ND

50 59.8 - 148(S) Dibromofluoromethane 81.2 83.8ND

50 55.2 - 133(S) Toluene-d8 88.4 83.5ND

50 55.8 - 141(S) 4-Bromofluorobenzene 88.6 85.3ND
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MS/MSD Summary Report
Raw values are used in quality control assessment.

Work Order:  1412041

Analyzed Date:

Prep Date:

Matrix:

Prep Method: 12/05/14

1412041-001ASpiked Sample:

Analytical 
Method:

Prep Batch:

Units:

Analytical 
Batch:

SW6010B 42350512/08/14

mg/Kg

132933050

Soil

Parameters MDL PQL Sample
Conc. 

Spike
Conc.

MS %
Recovery

MSD %
Recovery

MS/MSD
% RPD

%
Recovery

Limits

% RPD
Limits

Lab
Qualifier

50 30.7 - 1300.20 5.0 3.88 30Antimony 75.2 72.30.00

50 71 - 1210.25 1.7 0.966 30Arsenic 91.9 91.00.12

50 70.2 - 1300.07 5.0 1.98 30Barium 119 1093.7

50 73.3 - 1150.0800 2.0 1.45 30Beryllium 93.2 91.90.00

50 68.7 - 1100.055 1.0 0.0314 30Cadmium 95.4 95.40.00

50 76 - 1160.050 5.0 0.277 30Chromium 106 1071.1

50 57.4 - 1220.055 5.0 0.681 30Cobalt 91.4 91.80.26

50 74.8 - 1190.65 5.0 0.933 30Copper 102 1040.58

50 67.9 - 1180.14 1.0 1.16 30Lead 92.2 90.70.21

50 62.9 - 1230.12 5.0 1.04 30Molybdenum 94.7 93.70.00

50 61.5 - 1220.050 5.0 3.23 30Nickel 83.2 90.01.3

50 62 - 1110.42 5.0 0.419 30Selenium 88.1 88.50.00

50 81.1 - 1090.37 5.0 0.400 30Silver 99.9 1000.00

50 39.2 - 1250.49 5.0 0.717 30Thallium 86.2 86.80.00

50 65.8 - 1220.18 5.0 6.11 30Vanadium 100 1100.54

50 59.9 - 1220.25 5.0 1.22 30Zinc 84.4 81.80.97

Work Order:  1412041

Analyzed Date:

Prep Date:

Matrix:

Prep Method: 12/05/14

1412041-001ASpiked Sample:

Analytical 
Method:

Prep Batch:

Units:

Analytical 
Batch:

SW7471A 42352012/09/14

mg/Kg

133057471

Soil

Parameters MDL PQL Sample
Conc. 

Spike
Conc.

MS %
Recovery

MSD %
Recovery

MS/MSD
% RPD

%
Recovery

Limits

% RPD
Limits

Lab
Qualifier

1.25 60 - 1400.2 0.50 0.878 30Mercury 78.6 77.90.0008

Page 29 of 35Total Page Count:  35



MS/MSD Summary Report
Raw values are used in quality control assessment.

Work Order:  1412041

Analyzed Date:

Prep Date:

Matrix:

Prep Method: NA

1412041-008ASpiked Sample:

Analytical 
Method:

Prep Batch:

Units:

Analytical 
Batch:

SW8260B 42353912/08/14

ug/Kg

NANA

Soil

Parameters MDL PQL Sample
Conc. 

Spike
Conc.

MS %
Recovery

MSD %
Recovery

MS/MSD
% RPD

%
Recovery

Limits

% RPD
Limits

Lab
Qualifier

50 66.5 - 1351.5 10 3.28 30Benzene 92.0 95.10

50 56.8 - 1340.98 10 5.41 30Toluene 90.7 85.90

50 59.8 - 148(S) Dibromofluoromethane 86.1 87.4

50 55.2 - 133(S) Toluene-d8 96.0 90.0

50 55.8 - 141(S) 4-Bromofluorobenzene 98.4 93.0
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Laboratory Qualifiers and Definitions

Method Detection Limit (MDL) -  the minimum concentration of a substance that can be measured and reported with a 99% confidence that the analyte 
concentration is greater than zero 

Matrix Spike (MS/MSD) -  Client sample spiked with identical concentrations of target analyte (s).  The spiking occurs prior to the sample preparation and 
analysis.  They are used to document the precision and bias of a method in a given sample matrix.

Matrix - the component or substrate that contains the analyte of interest (e.g., - groundwater, sediment, soil, waste water, etc)

Laboratory Control Sample (LCS ad LCSD) - A known matrix spiked with compounds representative of the target analyte(s).  This is used to document 
laboratory performance.

Duplicate - a field sample and/or laboratory QC sample prepared in duplicate following all of the same processes and procedures used on the original sample 
(sample duplicate, LCSD, MSD)

Blank (Method/Preparation Blank) -MB/PB - An analyte-free matrix to which all reagents are added in the same volumes/proportions as used in sample 
processing.  The method blank is used to document contamination resulting from the analytical process.

Practical Quantitation Limit  (PQL) - a laboratory determined value at 2 to 5 times above the MDL that can be reproduced in a manner that results in a 99% 
confidence level that the result is both accurate and precise. PQLs reflect all preparation factors and/or dilution factors that have been applied to the sample 
during the preparation and/or analytical processes.

Precision (%RPD) - The agreement among a set of replicate/duplicate measurements without regard to known value of the replicates 

 Surrogate (S) or (Surr) - An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical process, but 
which is not normally found in environmental samples. Surrogates are used in most organic analysis to demonstrate matrix compatibility with the chosen method 
of analysis

Tentatively Identified Compound (TIC) - A compound not contained within the analytical calibration standards but present in the GCMS library of defined 
compounds.  When the library is searched for an unknown compound, it can frequently give a tentative identification to the compound based on retention time 
and primary and secondary ion match.  TICs are reported as estimates and are candidates for further investigation.

Units: the unit of measure used to express the reported result - mg/L and mg/Kg (equivalent to PPM - parts per million in liquid and solid), ug/L and ug/Kg 
(equivalent to PPB - parts per billion in liquid and solid), ug/m3, mg.m3, ppbv and ppmv  (all units of measure for reporting concentrations in air), % ( 
equivalent to 10000 ppm or 1,000,000 ppb), ug/Wipe ( concentration found on the surface of a single Wipe usually taken over a 100cm2 surface)

B - Indicates when the anlayte is found in the associated method or preparation blank 
D - Surrogate is not recoverable due to the necessary dilution of the sample
E - Indicates the reportable value is outside of the calibration range of the instrument but within the linear range of the instrument (unless otherwise noted) 
Values reported with an E qualifier should be considered as estimated.
H- Indicates that the recommended holding time for the analyte or compound has been exceeded
J- Indicates a value between the method MDL and PQL and that the reported concentration should be considered as estimated rather the quantitative 
NA - Not Analyzed
N/A - Not Applicable
NR - Not recoverable - a matrix spike concentration is not recoverable due to a concentration within the original sample that is greater than four times the spike 
concentration added
R- The % RPD between a duplicate set of samples is outside of the absolute values established by laboratory control charts
S- Spike recovery is outside of established method and/or laboratory control limits.  Further explanation of the use of this qualifier should be included within a 
case narrative

    X -Used to indicate that a value based on pattern identification is within the pattern range but not typical of the pattern found in standards.       
    Further explanation may or may not be provided within the sample footnote and/or the case narrative.

DEFINITIONS:

Accuracy/Bias (% Recovery) - The closeness of agreement between an observed value and an accepted reference value.

LABORATORY QUALIFIERS:
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pH Adjusted by:  napH Checked by:  na

°C7

N/A

No VOA vials submitted

Yes

Yes

Temperature:

Water-pH acceptable upon receipt?

Water-VOA vials have zero headspace?

Container/Temp Blank temperature in compliance?

All samples received within holding time?

Sample Preservation and Hold Time (HT) Information

YesSamples containers intact?

Yes

Yes

Not Present

Yes

Sufficient sample volume for indicated test?

Samples in proper container/bottle?

Custody seals intact on shipping container/cooler?

Shipping Container/Cooler In Good Condition?

Sample Receipt Information

Yes

Yes

Yes

Not Present

Chain of custody agrees with sample labels?

Chain of custody signed when relinquished and received?

Chain of custody present?

Custody seals intact on sample bottles?

Chain of Custody (COC) Information

Checklist Completed By:  ng

Carrier Name:  FedEx

Physically Logged By:  ng

Received By:   ng

Date and Time Received:  12/5/2014  14:35

Work Order No.:  1412041

Project Name:  TAM MSN Mitigation & Orange Ave Sound Wall

Client Name:  Engeo (San Ramon)

Sample Receipt Checklist

Page 32 of 35Total Page Count:  35



Login Summary Report

Report Due Date: 14:35

12/5/2014

Engeo (San Ramon)TL5123

TAM MSN Mitigation & Orange Ave Sound Wall

11667.00.000.000

12/10/2014

TAT Requested:

Date Received:

Time Received:

QC Level: 

Project Name:

Project # :

Comments:

Client ID:

3 day:25

1412041Work Order # :

SubbedRequested
Tests

Test
On Hold

Sample
On Hold

Scheduled
Disposal

MatrixCollection 
Date/Time

Client 
Sample ID

WO Sample ID

S1@1"1412041-001A Soil 06/03/1512/05/14 9:45
S_7471BHG
S_6010BCAM17
SUB_AsbestosCARB
435B

Yes

S_8260MBTEX
S_TPHDOSG
S_GCMS-GRO

Sample Note:  Standard 3 day TAT.  TPHg, TPHd, mo with silica gel c/up,  MTBE, BTEX, CAM 17, Asbestos CARB 435B(1K ct.).

S1@3'1412041-002A Soil 06/03/1512/05/14 10:20
S_7471BHG
SUB_AsbestosCARB
435B

Yes

S_TPHDOSG
S_8260MBTEX
S_GCMS-GRO
S_6010BCAM17

S2@9"1412041-003A Soil 06/03/1512/05/14 10:45
S_7471BHG
SUB_AsbestosCARB
435B

Yes

S_8260MBTEX
S_TPHDOSG
S_GCMS-GRO
S_6010BCAM17

S2@2.75'1412041-004A Soil 06/03/1512/05/14 10:55
S_7471BHG
S_GCMS-GRO
S_TPHDOSG
S_8260MBTEX
SUB_AsbestosCARB
435B

Yes

S_6010BCAM17
S3@6"1412041-005A Soil 06/03/1512/05/14 11:10

S_7471BHG
S_TPHDOSG
S_8260MBTEX
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Login Summary Report

Report Due Date: 14:35

12/5/2014

Engeo (San Ramon)TL5123

TAM MSN Mitigation & Orange Ave Sound Wall

11667.00.000.000

12/10/2014

TAT Requested:

Date Received:

Time Received:

QC Level: 

Project Name:

Project # :

Comments:

Client ID:

3 day:25

1412041Work Order # :

SubbedRequested
Tests

Test
On Hold

Sample
On Hold

Scheduled
Disposal

MatrixCollection 
Date/Time

Client 
Sample ID

WO Sample ID

S_GCMS-GRO
SUB_AsbestosCARB
435B

Yes

S_6010BCAM17
S3@3'1412041-006A Soil 06/03/1512/05/14 11:20

S_7471BHG
SUB_AsbestosCARB
435B

Yes

S_TPHDOSG
S_8260MBTEX
S_GCMS-GRO
S_6010BCAM17

S4@3"1412041-007A Soil 06/03/1512/05/14 11:35
S_7471BHG
SUB_AsbestosCARB
435B

Yes

S_8260MBTEX
S_TPHDOSG
S_GCMS-GRO
S_6010BCAM17

S4@2.5'1412041-008A Soil 06/03/1512/05/14 11:42
S_7471BHG
S_GCMS-GRO
S_TPHDOSG
S_8260MBTEX
SUB_AsbestosCARB
435B

Yes

S_6010BCAM17
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EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577

Phone/Fax: (510) 895-3675 / (510) 895-3680

http://www.EMSL.com sanleandrolab@emsl.com

091417947

CustomerID: TORR80

CustomerPO: 1412041

ProjectID:

EMSL Order:

Attn: Kathie Evans

Torrent Laboratory, Inc.

483 Sinclair Frontage Rd.

Milpitas, CA 95035

Received: 12/08/14 12:00 PM

1412041

Fax: (408) 263-8293

Phone: (408) 263-5258

Project:

12/15/2014Analysis Date:

12/5/2014Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 

with CARB 435 Prep (Milling).  Level B for 0.1% Target Analytical Sensitivity

1412041-001A

091417947-0001

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-002A

091417947-0002

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-003A

091417947-0003

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-004A

091417947-0004

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-005A

091417947-0005

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-006A

091417947-0006

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

1412041-007A

091417947-0007

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

Chris Dojlidko, Laboratory Manager
or other approved signatory
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Analyst(s)
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approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 

fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less then the limit of detection undergo additional analysis via TEM. Unless otherwise noted, the 
results in this report have not been blank corrected.Samples received in good condition unless otherwise noted.

Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Matthew Batongbacal (8)

Initial report from 12/15/2014  17:13:58

http://www.EMSL.com
mailto:sanleandrolab@emsl.com


EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577

Phone/Fax: (510) 895-3675 / (510) 895-3680
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CustomerID: TORR80
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ProjectID:

EMSL Order:

Attn: Kathie Evans

Torrent Laboratory, Inc.

483 Sinclair Frontage Rd.

Milpitas, CA 95035

Received: 12/08/14 12:00 PM

1412041

Fax: (408) 263-8293

Phone: (408) 263-5258

Project:

12/15/2014Analysis Date:

12/5/2014Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 

with CARB 435 Prep (Milling).  Level B for 0.1% Target Analytical Sensitivity

1412041-008A

091417947-0008

Brown None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100.00%

Chris Dojlidko, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 12/15/2014 5:13:58 PM 2

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 

approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 

fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less then the limit of detection undergo additional analysis via TEM. Unless otherwise noted, the 
results in this report have not been blank corrected.Samples received in good condition unless otherwise noted.

Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Matthew Batongbacal (8)

Initial report from 12/15/2014  17:13:58

http://www.EMSL.com
mailto:sanleandrolab@emsl.com
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4.   Water Quality Information Handout 
  



 

 

 

 

 

WATER QUALITY INFORMATION HANDOUT 

CONTRACT NO. 04-264H34 
 

 

 

 

MARIN SONOMA NARROWS (MSN) MITIGATION AND ORANGE 

AVENUE SOUND WALL PROJECT 

IN MARIN COUNTY ON ROUTE 101 

FROM THE US 101/SR 37 SEPARATION IN NOVATO TO 

MARIN/SONOMA COUNTY LINE  

04-MRN-101-PM 18.9/25.8 
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Bay Area Recycled Water
Commercial Truck Fill Facilities Location Guide

January 2015

WHITLEY BURCHETT & Associates



 
Background 

 
This Guide was prepared by Whitley Burchett & Associates under contract with Bay Area 
Clean Water Agencies and under the direction of the BACWA Recycled Water Committee.  
The Guide was prepared in response to inquiries of commercial recycled water truck fill 
facilities in the Bay Area.  It is the Recycled Water Committee's intention to update this 

Guide annually.  If you see any information that should be updated, have a facility to add to 
this Guide, or have any questions please email Info@bacwa.org.  

 
 
 

Disclaimer 
 

The intent of this Guide is to provide prospective water haulers with general information 
regarding the location of Bay Area Recycled Water Commercial Truck Fill Facilities, permit 
requirements, and associated fees for recycled water.  Information in this Guide represents 
data collected in the fall of 2014.  Please contact agencies directly for current information. 

 
 
 

Cover Photos 
 

Top row from left to right: San Francisco Public Utilities Commission, 
Dublin San Ramon Services District 

Bottom row: East Bay Municipal Utility District   
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COUNTY/CITY AGENCY PAGE NO.

ALAMEDA COUNTY

Dublin Dublin San Ramon Services District 3
Livermore City of Livermore 5
Oakland East Bay Municipal Utility District 4
San Lorenzo Oro Loma/East Bay Dischargers Authority 10

CONTRA COSTA COUNTY

Concord Central Contra Costa Sanitary District 2
Martinez Central Contra Costa Sanitary District 2
Richmond East Bay Municipal Utility District 4

MARIN COUNTY

Novato North Marin Water District 9
San Rafael Marin Municipal Water District 6

NAPA COUNTY

Calistoga City of Calistoga 1
Napa Napa Sanitation District 8
Yountville Town of Yountville 20

SAN FRANCISCO

San Francisco San Francisco Public Utilities Commission 15

SAN MATEO COUNTY

San Francisco San Francisco International Airport 14
Redwood City City of Redwood City 13

SANTA CLARA COUNTY

Milpitas City of Milpitas 7
Palo Alto City of Palo Alto 11
San Jose South Bay Water Recycling and City of San Jose 18
Sunnyvale City of Sunnyvale 19

SONOMA COUNTY

Petaluma City of Petaluma 12
Santa Rosa City of Santa Rosa 16
Sonoma Sonoma County Water Agency 17

List of Agencies with Recycled Water Commercial Truck Fill Facilities 
Sorted by County/City
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Recycled Water Commercial Truck Fill Facilities Information 



NAPA COUNTY/CALISTOGA

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

No

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Dunaweal Wastewater Treatment Plant (call for address)
Quality: Disinfected Tertiary Type of Connection: Side

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 7 a.m. ‐ 3:30 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
Maximum 50,000 gal Truck Weight Limits: None

Additional Access Information:

Required: No Duration:
Who: Frequency:

Schedule: Location:
1 business day

Area Use Signage Required: No Vehicle Signage Required: Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: N/A
Other:

Fill Facilities at Treatment Plant

CITY OF CALISTOGA

www.ci.calistoga.ca.us

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

707.942.2782

Fees

Training

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Recycled Water Commercial Truck Fill Guide 

January 2015
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CONTRA COSTA COUNTY/CONCORD and MARTINEZ

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

Yes

Location: Locations in Concord (Willow Way) and Martinez (Marsh Drive)

Number of Fill Facilities: 3 Connection Device: Hydrant key and
Construction meter

Quality: Disinfected Tertiary Truck Size Limits: Max. truck length 18 ft.
Quantity Limitations per Trip: No Minimum Truck Weight Limits: No limit

Maximum 6,000 gal
Other Restrictions:

Additional Access Information: Fill times: Mon.‐Fri. 7 a.m. ‐ 5 p.m. (can be negotiated)

Location: None
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional Access Information:

Required: Yes Duration: 15 minutes
Who: Frequency: Only Once

Schedule: By Appointment Location: Recycled Water
Treatment Plant
1 business day

Area Use Signage Required: No Vehicle Signage Required: Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: $3.28 per 1,000 gal Training: No Charge
Connection Device: Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: N/A
Other:

Fill Facilities at Treatment Plant

CENTRAL CONTRA COSTA SANITARY DISTRICT

www.centralsan.org

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

925.228.9500

$750  (refundable deposit)

Fees

Training

Either Truck Owner, 

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Truck Driver, or 
Customer using water

Recycled Water Commercial Truck Fill Guide 
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ALAMEDA COUNTY/DUBLIN

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System Yes

Yes

Location: Dublin, CA ‐ see website for locations
Number of Fill Facilities: 10+ Connection Device: Construction Meter

Quality: Disinfected Tertiary Truck Size Limits: None
Quantity Limitations per Trip: No Minimum Truck Weight Limits: None

Maximum up to truck limit
Other Restrictions: Permit plus $1,000 refundable deposit for meter required.

Additional Access Information: Obtain permit and meter at 7051 Dublin Blvd, Dublin.

Location: DSRSD Wastewater Treatment Plant
7399 Johnson Drive, Pleasanton

Quality: Disinfected Tertiary Type of Connection: Overhead and Large Hose Bib 
Quantity Limitations per Trip: No Minimum Hours: 24 hrs/day, 7 days/wk*

Maximum up to truck limit Appointment Required: No
Quantity Limitations per Day: No Minimum Truck Size Limits: None

No Maximum Truck Weight Limits: None
Additional Access Information:

Required: Yes Duration: 15 min
Who: Truck Owner and Driver Frequency: Once

Schedule: By Appointment Location: Recycled Water Plant
1 business day

Area Use Signage Required: No Yes

Signs Provided by Water Agency: N/A Yes

Required: No Inspection Location:
Duration:

How to schedule:

Water: Hydrant‐ check with DSRSD Training: No Charge
for current fee; Permit: Hydrant‐ No permit fee;
Plant‐ $10/truck load Treatment Plant‐ $73/year

Connection Device: Hydrant access‐ $1,000 Use Area Signage: N/A
deposit for construction
meter; Treatment Plant‐
No connection device charge

Vehicle Signage: No Charge
Other:

Fees

DUBLIN SAN RAMON SERVICES DISTRICT

www.dsrsd.com

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Fill Facilities at Treatment Plant

Training

the plant.  The access code is valid only during hours specified in the permit.

925.875.2334

Re‐inspection Required:

*After business hours truck drivers must use special gate access code to enter

Vehicle Inspection

Signs Provided by Water Agency:

Vehicle Signage Required:

Length of time to become  authorized truck hauler:

Signage

Recycled Water Commercial Truck Fill Guide 
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ALAMEDA COUNTY/OAKLAND 
 CONTRA COSTA COUNTY/RICHMOND

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Check with EBMUD

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information: www.ebmud.com, search "Recycled Water Truck Program"

Locations: 1) EBMUD Wastewater Treatment Plant, Oakland
2) North Richmond Water Recycling Plant, Richmond

Quality: Disinfected Tertiary Type of Connection: Hydrant
Quantity Limitations per Trip: No Minimum  Hours: 24 hrs/day, 7 days/wk

Maximum up to truck limit Appointment Required: Only for first visit
Quantity Limitations per Day: No Minimum Truck Size Limits: None

No Maximum Truck Weight Limits: None
Additional Access Information: 1) EBMUD Wastewater Treatment Plant ‐ enter through the main security 

gate at the plant to obtain access to the fill hydrant.  2) North Richmond

Required: Yes Duration: 15 minutes
Who: Truck Driver Frequency: Once

Schedule: By Appointment Location: Recycled Water Plant
5 business days

Area Use Signage Required: No Yes

Signs Provided by Water Agency: N/A Yes

Required: Yes Inspection Location: Recycled Water Plant
Duration: Less than 1 hour Re‐inspection Required: No

How to schedule: To be conducted at time of training

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: N/A
Other:

hydrant key.

EAST BAY MUNICIPAL UTILITY DISTRICT

www.ebmud.com

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Fill Facilities at Treatment Plant

Plant ‐ hydrant is located outside of the plant gate and is accessible with a 

510.287.1346

Vehicle Inspection

Fees

Training

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Signs Provided by Water Agency:

Signage

Recycled Water Commercial Truck Fill Guide 
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ALAMEDA COUNTY/LIVERMORE

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

No

Location: Call for address
Number of Fill Facilities: 10+ Connection Device:

Hydrant Key
Quality: Disinfected Tertiary Truck Size Limits: No limit

Quantity Limitations per Trip: No Minimum Truck Weight Limits: No limit
Maximum up to truck limit

Other Restrictions:
Additional Access Information:

Location: None
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional  Access Information:

Required: Yes Duration: 2 hours or less
Who: Truck Driver Frequency: Once

Schedule: Location: Administration Building

1 business day

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: Yes Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: $2.37 per CCF Training: No Charge
Connection Device: $1,000 Permit: No Charge

Vehicle Signage: Varies Use Area Signage: No Charge
Other: Monthly service charge of $195.30

Fees

Construction meter and 

Fill Facilities at Treatment Plant

Training

Signage

Length of time to become  authorized truck hauler:

Vehicle Signage Required:
Signs Provided by Water Agency:

Vehicle Inspection

At time of hydrant
 meter deposit

CITY OF LIVERMORE 

925.960.8138

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Recycled Water Commercial Truck Fill Guide 
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MARIN COUNTY/SAN RAFAEL

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

No

Location: Call for location
Number of Fill Facilities: 1 Connection Device: Hose Bib

Quality: Disinfected Tertiary Truck Size Limits: No limit
Quantity Limitations per Trip: No Minimum Truck Weight Limits: No limit

Maximum up to truck limit
Other Restrictions:

Additional Access Information:

Location: None
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional Access Information: 

Required: Yes Duration: 2 hours or less
Who: Truck Driver Frequency: Once

Schedule: By Appointment Location: Administration Building or
Hydrant Fill Facility
6 business days

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: Yes Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Administration Building
Duration: 1 hour or less Re‐inspection Required: Annually

How to schedule: Appointment

Water: Training: No Charge

Connection Device: No Charge Permit: No Charge
Vehicle Signage: No Charge Use Area Signage: No Charge

Other:

Fill Facilities at Treatment Plant

MARIN MUNICIPAL WATER DISTRICT

415.945.1557

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Tier 2: 101‐150 CCF @ 
$7.48 per CCF
Tier 3: over 150 CCF @ 
$14.97 per CCF

Training

Signage

Vehicle Inspection

Fees

Tier 1: 0‐100 CCF @ 
$2.57 per CCF; 

Vehicle Signage Required:

Length of time to become  authorized truck hauler:

Recycled Water Commercial Truck Fill Guide 
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SANTA CLARA COUNTY/MILPITAS

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

Yes

Location: Call for locations
Number of Fill Facilities: 5 Connection Device: Hydrant key and

Construction meter
Quality: Disinfected Tertiary Truck Size Limits: check with City

Quantity Limitations per Trip: No Minimum Truck Weight Limits: check with City
Maximum up to truck limit

Other Restrictions: M‐F: 7 a.m. to 7 p.m.
Additional Access Information: Secure access.  Gate key to be provided at training.

Location: None
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional Access Information:

Required: Yes Duration: 1 hour
Who: Frequency: Once

Schedule: By Appointment and Location: Administration Building or
Semi‐Annually Hydrant fill facility

2 business days

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: No Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Administration Building or
Duration: 1 hour or less Hydrant fill facility

How to schedule: Appointment Re‐inspection Required: Annually

Water: $2.65 per HCF Training: No Charge
Connection Device: $2,000 Permit: No Charge

Vehicle Signage: No charge Use Area Signage: No charge
Other: Monthly fee of $75

Fill Facilities at Treatment Plant

CITY OF MILPITAS

www.ci.milpitas.ca.gov

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

408.586.3355

Fees

Training

Truck Owner, Truck 

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Driver, and Customer

Recycled Water Commercial Truck Fill Guide 
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NAPA COUNTY/NAPA

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Soscol Water Recycling Facility (call for address)
Quality: Disinfected Tertiary Type of Connection: Side

Quantity Limitations per Trip: No Minimum Hours: 7:30 a.m. ‐ 4:30 p.m. Daily
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Once, plus Annual 

Refresher
Schedule: By Appointment Location: Recycled Water Plant

2 business days

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: Yes Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Recycled Water Plant
Duration: 15 min Re‐inspection Required:

How to schedule: By Appointment

Water: $0.98 per 1,000 gal Training: No Charge
Connection Device: No Charge Permit: $50

Vehicle Signage: Use Area Signage:

Other:
 $10.50 per plastic sign $10.50 per plastic sign

Training

$6 per sticker and

Driver, and Customer 

Signage

Vehicle Inspection

Fees

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

$6 per sticker and

Fill Facilities at Treatment Plant

707.258.6029

Truck Owner, Truck 

NAPA SANITATION DISTRICT

www.napasan.com

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Recycled Water Commercial Truck Fill Guide 
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MARIN COUNTY/NOVATO

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

No

Location: Call for address
Number of Fill Facilities: 10+ Connection Device: Hydrant key

Quality: Disinfected Tertiary Truck Size Limits: No limit
Quantity Limitations per Trip: No Minimum Truck Weight Limits: No limit

Maximum up to truck limit
Other Restrictions:

Additional Access Information:

Location: None
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional Access Information:

Required: No Duration:
Who: Frequency:

Schedule: Location:
1 business day

Area Use Signage Required: No Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: $5.00 per load; no max. Training: N/A
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: N/A
Other:

Fill Facilities at Treatment Plant

NORTH MARIN WATER DISTRICT

www.nmwd.com

Can water be used outside of this agency's service area?
Hydrant Fill Facilities

415.761.8912

Fees

Training

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Recycled Water Commercial Truck Fill Guide 
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ALAMEDA COUNTY/SAN LORENZO

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Oro Loma Treatment Facility (call for address)
Quality: Disinfected Secondary‐2.2 Type of Connection: Overhead

Quantity Limitations per Trip: No Minimum Hours: M‐F: 6 a.m. ‐ 5 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 15 min
Who: Truck Driver Frequency: Once

Schedule: By Appointment Location: Recycled Water Plant 
1 business day

Area Use Signage Required: No No
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: N/A

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: N/A Use Area Signage: N/A
Other:

Signage

ORO LOMA

510.276.4700

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Vehicle Inspection

Fees

Fill Facilities at Treatment Plant

Training

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Recycled Water Commercial Truck Fill Guide 
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SANTA CLARA COUNTY/PALO ALTO

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Palo Alto Regional Water Quality Control Plant (call for address)
Quality: Disinfected Tertiary Type of Connection: Overhead and Side

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 6:30 a.m. ‐ 5 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Truck Driver Frequency: Once

Schedule: By Appointment Location: Recycled Water Plant
1 business day

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: No Signs Provided by Water Agency: No

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: $50 per year

Vehicle Signage: User provides Use Area Signage: User provides
Other:

Vehicle Inspection

Fees

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Training

Signage

Fill Facilities at Treatment Plant

CITY OF PALO ALTO

650.329.2598

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Recycled Water Commercial Truck Fill Guide 
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SONOMA COUNTY/PETALUMA

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Ellis Creek Water Recycling Facility (call for address)
Quality: Disinfected Tertiary Type of Connection: Overhead

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 7 a.m. ‐ 4:30 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Once

Location: Recycled Water Plant
Schedule: By Appointment

Additional Permit Requirement:

Varies.  Contact City.

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: Yes Signs Provided by Water Agency: Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: $1.88 per HCF Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: No Charge
Other:

issues permit to recycled water user.  Recycled water user must contact City to initiate 
water hauling.  Time to issue permit varies.

CITY OF PETALUMA

707.776.3726

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Vehicle Signage Required:

Fill Facilities at Treatment Plant

Fees

City inspects all recycled water use sites, and performs cross connection checks.  City 

Training

Truck Driver and 

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Customer using water

Recycled Water Commercial Truck Fill Guide 
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SAN MATEO COUNTY/REDWOOD CITY

Recycled Water Fill Facilities:
Treatment Plant  No Distribution System Yes

Yes

Location: Call for address

Number of Fill Facilities: 4 Connection Device: Construction Meter
Quality: Disinfected Tertiary Truck Size Limits: No limit

Quantity Limitations per Trip: No Minimum Truck Weight Limits: No limit
Maximum up to truck limit

Other Restrictions:
Additional Access Information:

Location:
Quality: Type of Connection:

Quantity Limitations per Trip: Hours:
Appointment Required:

Quantity Limitations per Day: Truck Size Limits:
Truck Weight Limits:

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Once

Location: Administration Building

Schedule: By Appointment
5 business days

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: Yes Signs Provided by Water Agency: Yes

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: Contact City Training: Contact City
Connection Device: Contact City Permit: Contact City

Vehicle Signage: No Charge Use Area Signage: No Charge
Other:

Fill Facilities at Treatment Plant

CITY OF REDWOOD CITY

650.780.7470

Can  water be used outside of this agency's service area?

Hydrant Fill Facilities

Fees

Training

Truck Owner, Truck

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Driver, and Customer 
using water
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SAN FRANCISCO COUNTY/SAN FRANCISCO

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

No

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Mel Leong Treatment Plant
Quality: Disinfected Secondary‐23 Type of Connection: Hydrant

Quantity Limitations per Trip: No Minimum Hours: 24 hrs/day, 7 days/wk
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who:  Truck Driver Frequency: Once

Schedule: By Appointment Location:
5 business days

Area Use Signage Required: No Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Recycled Water Plant
Duration: 1 hour or less Re‐inspection Required:

How to schedule: Appointment

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: N/A
Other:

Fill Facilities at Treatment Plant

Signage

Length of time to become  authorized truck hauler:

SAN FRANCISCO INTERNATIONAL AIRPORT

650.821.8380

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Vehicle Signage Required:

Fees

Training

One random audit per year

Vehicle Inspection

Treatment Plant

Recycled Water Commercial Truck Fill Guide 

January 2015

14



SAN FRANCISCO COUNTY/SAN FRANCISCO

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

No

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: South East Treatment Plant
750 Phelps Street, San Francisco

Quality: Disinfected Secondary‐23 Type of Connection: Overhead and Side
Quantity Limitations per Trip: No Minimum Hours: 24 hrs/day, 7 days/week

Maximum up to truck limit Appointment Required:
Quantity Limitations per Day: No Minimum Truck Size Limits: None

No Maximum Truck Weight Limits: None
Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Truck Driver Frequency: Once

Schedule: By Appointment Location: Treatment Plant
3 business days

Area Use Signage Required: Yes Yes
Signs Provided by Water Agency: No Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Truck Fill Facility
Duration: 1 hour or less Re‐inspection Required: Not required

How to schedule: Appointment

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: No Charge Use Area Signage: No Charge
Other:

Fill Facilities at Treatment Plant

SAN FRANCISCO PUBLIC UTILITIES COMMISSION

415.695.7378

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Fees

Vehicle Signage Required:

Length of time to become  authorized truck hauler:

Access code and PIN provided at permit issuance

Training

Signage

Vehicle Inspection

Recycled Water Commercial Truck Fill Guide 
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SONOMA COUNTY/SANTA ROSA

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Santa Rosa Subregional Water Reuse Plant
Quality: Disinfected Tertiary Type of Connection: Hydrant

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 8 a.m. ‐ 5:30 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: No Duration:
Who: Frequency:

Schedule: Location:
1 business day

Area Use Signage Required: No Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: No

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: $5.09 per 1,000 gal Training: No Charge
Connection Device: No Charge Permit: $15.00 per year

Vehicle Signage: N/A Use Area Signage: No Charge
Other:

Vehicle Signage Required:

Length of time to become  authorized truck hauler:

Fill Facilities at Treatment Plant

CITY OF SANTA ROSA

707.543.3938

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Fees

Training

Signage

Vehicle Inspection

Recycled Water Commercial Truck Fill Guide 
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SONOMA COUNTY/GUERNEVILLE, SANTA ROSA AND SONOMA

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None
Number of Fill Facilities: Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Locations: Sonoma Valley County Sanitation District (call for address)
Quality: Disinfected Tertiary Type of Connection: Side

Quantity Limitations per Trip: No Minimum Hours:
Maximum up to truck limit

Quantity Limitations per Day: No Minimum Appointment Required: No
No Maximum Truck Size Limits: None

Truck Weight Limits: None
Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Truck Driver Frequency: With each new application

Schedule: By Appointment Location: Recycled Water Plant
5 business days

Area Use Signage Required: No Yes
Signs Provided by Water Agency: N/A Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Recycled Water Plant
Duration: 1 hour or less Re‐inspection Required: With each new application

How to schedule: Appointment

Water: $5.00 per 1,000 gal Training: No Charge
Connection Device: $100 deposit Permit: $300

Vehicle Signage: First set free Use Area Signage: N/A

Other:

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

permission could be 24/7

SONOMA COUNTY WATER AGENCY

www.scwa.ca.gov

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

707.521.1865

Fees

Mon‐Fri 8 a.m. ‐ 4 p.m.; with 

Contact treatment plant for site access outside of business hours

Fill Facilities at Treatment Plant

Training

Recycled Water Commercial Truck Fill Guide 
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SANTA CLARA COUNTY/SAN JOSE

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System Yes

Yes

Location: Call for location
Number of Fill Facilities: 10+ Connection Device:

Quality: Disinfected Tertiary Truck Size Limits: TBD during inspection
Quantity Limitations per Trip: No Minimum Truck Weight Limits: TBD during inspection

Maximum up to truck limit
Other Restrictions:

Additional Access Information: Secured access.  Gate access code or gate key to be provided at training. 

Location: San Jose/Santa Clara Regional Wastewater Facility
700 Los Esteros Rd., San Jose 

Quality: Disinfected Tertiary Type of Connection: Hydrant
Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 7 a.m. ‐ 4 p.m.

Maximum up to truck limit Appointment Required: No
Quantity Limitations per Day: No Minimum Truck Size Limits: None

No Maximum Truck Weight Limits: None
Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Annually

Location: At Water Retailer Office

Schedule: By Appointment
1 business day

Area Use Signage Required: Yes Vehicle Signage Required: Yes
Signs Provided by Water Agency: Yes Signs Provided by Water Agency: Yes

Required: Yes Inspection Location: Corp Yard
Duration: 1 hour or less Re‐inspection Required: Annually

How to schedule: Appointment

Water: Contact City Training: Contact City
Connection Device: Contact City Permit: Contact City

Vehicle Signage: Contact City Use Area Signage: Contact City
Other:

Fill Facilities at Treatment Plant

SOUTH BAY WATER RECYCLING

408.277.3671

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Hydrant Key and 
Construction Meter

Fees

Training

Truck Owner, Truck 

Signage

Vehicle Inspection

Length of time to become  authorized truck hauler:

Driver, and Customer 
using water
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SANTA CLARA COUNTY/SUNNYVALE

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

Yes

Location: None

Number of Fill Facilities: Connection Device:
Quality: Truck Size Limits:

Quantity Limitations per Trip: Truck Weight Limits:
Other Restrictions:

Additional Access Information:

Location: Sunnyvale Water Pollution Control Plant (call for address)
Quality: Disinfected Tertiary Type of Connection: Hydrant

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 7 a.m. ‐ 4 p.m.
Maximum up to truck limit Appointment Required: No

Quantity Limitations per Day: No Minimum Truck Size Limits: None
No Maximum Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Annually

Schedule: By Appointment Location: Agency Corp Yard
8+ business days

Area Use Signage Required: Yes Yes

Signs Provided by Water Agency: No Signs Provided by Water Agency: No

Required: Yes Inspection Location: Corp Yard
Duration: 1 hour or less Re‐inspection Required: Annually

How to schedule: Appointment

Water: No Charge Training: No Charge
Connection Device: No Charge Permit: No Charge

Vehicle Signage: User provides Use Area Signage: User provides
Other:

CITY OF SUNNYVALE

408.760.7560

Can water be used outside of this agency's service area?

Hydrant Fill Facilities

Fill Facilities at Treatment Plant

Fees

Training

Length of time to become  authorized truck hauler:

Vehicle Signage Required:

Truck Owner, Truck 

Signage

Vehicle Inspection

Driver, and Customer 
using water
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NAPA COUNTY/YOUNTVILLE

Recycled Water Fill Facilities:
Treatment Plant  Yes Distribution System No

No, not without authorization

Location: None
Number of Fill Facilities: 0 Connection Device:

Quality: Truck Size Limits:
Quantity Limitations per Trip: Truck Weight Limits:

Other Restrictions:
Additional Access Information:

Location: Town of Yountville Wastewater Reclamation Facility
7501 Solano Avenue, Yountville, CA 94599

Quality: Disinfected Tertiary and Type of Connection: Hydrant and Side
Disinfected Secondary‐2.2

Quantity Limitations per Trip: No Minimum Hours: Mon‐Fri 8 a.m. ‐ 3:30 p.m.
Maximum 5,000 gal Appointment Required: Yes, for initial fill‐up and training

Quantity Limitations per Day: No Minimum Truck Size Limits: None
Maximum 25,000 gal per day Truck Weight Limits: None

Additional Access Information:

Required: Yes Duration: 2 hours or less
Who: Frequency: Annually

Location: Wastewater Reclamation 
Facility

Schedule: By Appointment
3 business days

Area Use Signage Required: Yes Vehicle Signage Required: No

Signs Provided by Water Agency: No Signs Provided by Water Agency: N/A

Required: No Inspection Location:
Duration: Re‐inspection Required:

How to schedule:

Water: Training: No Charge
Connection Device: No Charge Permit: $350

Vehicle Signage: N/A Use Area Signage: User provides
Other:

Training

Driver, and Customer
using water

$992 for first 100,000 gal

Truck Owner, Truck

Signage

Vehicle Inspection

Fees

Length of time to become  authorized truck hauler:

Fill Facilities at Treatment Plant

707.944.2988

TOWN OF YOUNTVILLE

townofyounvtille.com

Can water be used outside of this agency's service area?

Hydrant Fill Facilities
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SECTION 2 

Additional Commercial Truck Fill Facilities in 2015 



COUNTY/CITY AGENCY

SAN MATEO COUNTY

Pacifica North Coast County Water District (contact for availability)
Contact: www.nccwd.com

SONOMA COUNTY

Windsor Town of Windsor (operational Spring 2015)
Contact:  (707) 838-5343

Commercial Fill Facilities Planned to be Operational in 2015
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SECTION 3 

Potential Future Commercial Truck Fill Facilities  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



COUNTY/CITY AGENCY

ALAMEDA COUNTY

Piedmont City of Piedmont
Union City Union Sanitary District

CONTRA COSTA COUNTY

Antioch Delta Diablo Sanitation District
Brentwood City of Brentwood
Richmond West County Wastewater District

MARIN COUNTY

San Rafael Ross Valley Sanitary District

SAN FRANCISCO

South San Francisco South San Francisco

SAN MATEO COUNTY

Menlo Park West Bay Sanitary District
San Mateo City of San Mateo

SOLANO COUNTY

Benicia City of Benicia

SONOMA COUNTY

Guerneville Sonoma County Water Agency
Petaluma City of Petaluma
Santa Rosa City of Santa Rosa
Santa Rosa Sonoma County Water Agency
Sonoma Sonoma County Water Agency

Agencies That May Consider Commerical Fill Facilities in the Future

At the time this Guide was prepared, the agencies below indicated they may consider 
development of commercial fill facilities, in particular if the drought continues.
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SECTION 4 

Recycled Water Uses Allowed in California  



Recycled Water Uses Allowed1 in California 
 

 
     

    Treatment Level 

 
Use of Recycled Water 

Disinfected 
Tertiary 
Recycled 
Water 

Disinfected 
Secondary –
2.2 Recycled 

Water 

Disinfected 
Secondary – 
23 Recycled 

Water 

Undisinfected 
Secondary 
Recycled 
Water 

I rrigation of:     
Food crops where recycled water contacts the edible 
portion of the crop, including all root crops 

Allowed Not Allowed Not Allowed Not Allowed 

Parks and playgrounds Allowed Not Allowed Not Allowed Not Allowed 
School yards Allowed Not Allowed Not Allowed Not Allowed 
Residential landscaping Allowed Not Allowed Not Allowed Not Allowed 

Unrestricted-access golf courses Allowed Not Allowed Not Allowed Not Allowed 
Any other irrigation uses not prohibited by other 
provisions of the California Code of Regulations 

Allowed Not Allowed Not Allowed Not Allowed 

Food crops, surface-irrigated, above-ground edible 
portion, and not contacted by recycled water 

Allowed Allowed Not Allowed Not Allowed 

Cemeteries Allowed Allowed Allowed Not Allowed 
Freeway landscaping Allowed Allowed Allowed Not Allowed 
Restricted-access golf courses Allowed Allowed Allowed Not Allowed 
Ornamental nursery stock and sod farms with 
unrestricted public access 

Allowed Allowed Allowed Not Allowed 

Pasture for milk animals for human consumption Allowed Allowed Allowed Not Allowed 
Non-edible vegetation with access control to prevent 
use as a park, playground or school yard 

Allowed Allowed Allowed Not Allowed 

Orchards with no contact between edible portion and 
recycled water 

Allowed Allowed Not Allowed2 Not Allowed2 

Vineyards with no contact between edible portion and 
recycled water 

Allowed Allowed Not Allowed2 Not Allowed2 

Non food-bearing trees, including Christmas trees not 
irrigated less than 14 days before harvest 

Allowed Allowed Allowed Allowed 

Fodder and fiber crops and pasture for animals not 
producing milk for human consumption 

Allowed Allowed Allowed Allowed 

Seed crops not eaten by humans Allowed Allowed Allowed Allowed 
Food crops undergoing commercial pathogen-
destroying processing before consumption by humans 

Allowed Allowed Allowed Allowed 

Ornamental nursery stock, sod farms not irrigated less 
than 14 day before harvest 

Allowed Allowed Allowed Allowed 

Supply for impoundment:     
Non-restricted recreational impoundments, with 
supplemental monitoring for pathogenic organisms 

Allowed3 Not Allowed Not Allowed Not Allowed 

Restricted recreational impoundments and publicly- 
accessible fish hatcheries 

Allowed Allowed Not Allowed Not Allowed 

Landscape impoundments without decorative fountains Allowed Allowed Allowed Not Allowed 

Supply for cooling or air condit ioning:     
Industrial or commercial cooling or air conditioning 
involving cooling tower, evaporative condenser, or 
spraying that creates a mist 

Allowed4 Not Allowed Not Allowed Not Allowed 

Industrial or commercial cooling or air conditioning not 
involving cooling tower, evaporative condenser, or 
spraying that creates a mist 

Allowed Allowed Allowed Not Allowed 
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Recycled Water Uses Allowed1 in California 
(continued) 

         
 Treatment Level 
 

Use of Recycled Water 
Disinfected 

Tertiary 
Recycled 
Water 

Disinfected 
Secondary –
2.2 Recycled 

Water 

Disinfected 
Secondary – 
23 Recycled 

Water 

Undisinfected 
Secondary 
Recycled 
Water 

Other uses:     
Groundwater recharge Allowed under special case-by-case permits by RWQCBs5 

Flushing toilets and urinals Allowed Not Allowed Not Allowed Not Allowed 

Priming drain traps Allowed Not Allowed Not Allowed Not Allowed 

Industrial process water that may contact workers Allowed Not Allowed Not Allowed Not Allowed 

Structural fire fighting Allowed Not Allowed Not Allowed Not Allowed 

Decorative fountains Allowed Not Allowed Not Allowed Not Allowed 

Commercial laundries Allowed Not Allowed Not Allowed Not Allowed 

Consolidation of backfill material around potable water 
pipelines 

Allowed Not Allowed Not Allowed Not Allowed 

Artificial snow making for commercial outdoor uses Allowed Not Allowed Not Allowed Not Allowed 

Commercial car washes, not heating the water, 
excluding the general public from washing process 

Allowed Not Allowed Not Allowed Not Allowed 

Industrial process water that will not come into contact 
with workers 

Allowed Allowed Allowed Not Allowed 

Industrial boiler feedwater Allowed Allowed Allowed Not Allowed 

Non-structural fire fighting Allowed Allowed Allowed Not Allowed 

Backfill consolidation around non-potable piping Allowed Allowed Allowed Not Allowed 

Soil compaction Allowed Allowed Allowed Not Allowed 

Mixing concrete Allowed Allowed Allowed Not Allowed 

Dust control on roads and streets Allowed Allowed Allowed Not Allowed 

Cleaning roads, sidewalks, and outdoor work areas Allowed Allowed Allowed Not Allowed 

Flushing sanitary sewers Allowed Allowed Allowed Allowed 

 
This summary is prepared from the December 2, 2000-adopted Title 22 Water Recycling Criteria and supersedes all earlier versions. 
Prepared by Bahman Sheikh and edited by EBMUD Office of Water Recycling, who acknowledge this is a summary and not the 
formal version of the regulations referenced above. 
 
 
1 Refer to the full text of the December 2, 2000 version of Title 22:  California Code of Regulations, Chapter 3 Water Recycling 
Criteria.  This chart is only an informal summary of the uses allowed in this version, with the exception of orchards and vineyards 
noted as “Not Allowed2” on page 1 and explained below. 

 
2 Per California Department of Public Health letter of January 8, 2003 to California Regional Water Quality Control Boards. 
 
3 Allowed with "conventional tertiary treatment."  Additional monitoring for two years or more is necessary with direct filtration. 
 
4 Drift eliminators and/or biocides are required if public or employees can be exposed to mist. 
 
5 Refer to Groundwater Recharge Guidelines, available from the California Department of Public Health. 
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