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PROJECT SITE DESCRIPTION AND BACKGROUND 
 
Site Description 
 
The subject site is located primarily along the north side of Route 84 (Woodside Road) and the 
northbound onramp to I-280, near the intersection of Route 84 and I-280 (Figure 1).  At this 
location, Route 84 is a four lane highway with a center turn lane and shoulders.  The roadway is 
constructed of asphalt concrete (AC), which has been overlaid periodically within the slide area 
to compensate for the roadway settlement.  The subject site is located at the top of an 
approximately 50 ft high slope.  The slope is approximately 2 (H): 1 (V), and is vegetated with 
grass, shrubs, and small trees.  Other than a high concentration of utilities, no structures are 
located on the slope at the subject site.  A Pacific Gas & Electric (PG&E) substation is located at 
the bottom of the slope.  Please refer to utility plans provided by D-4 Design for the 
identification and locations of the buried and overhead utilities in the vicinity of the proposed 
retaining wall.   
 
Site History 
 
The current configuration of Route 84 (Woodside Road), at the subject site, was completed in the 
early 1970s.  This section of Woodside Road was originally Route 114 according to the as-built 
plans.  According to the Caltrans records, this location has failed and been repaired multiple 
times during the 1970’s and 1980’s.  The most significant repair was completed circa 1981, and 
consisted of removal and re-compaction of the slide material, construction of a drainage gallery, 
and installation of horizontal drains.  Plans showing the slide repair from 1981 are attached to 
this memo for review.   
 
The subject site has been monitored and repaired by Caltrans Maintenance over the years.  The 
repairs consist of crack sealing and AC overlays.  The Office of Geotechnical Design – West was 
requested to investigate the settlement, and pavement cracking in 2012. 

 
Site Observations  
 
Site observations indicated that the distressed roadway section has signs of settlement, and 
cracking of the pavement in a near circular pattern.  The cracking of the pavement starts on the 
shoulder of westbound Route 84, crosses the right lane and extends half way into the left lane, 
and continues back to the westbound shoulder.  The length of the distressed roadway section is 
approximately 556 ft. 
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SITE GEOLOGY AND SEISMICITY 
 
Regional Geologic Overview 

 
The project is located in the Coast Range Geomorphic Province of Central California, a series of 
northwest-trending mountain ranges (2,000 to 4,000, occasionally 6,000 feet elevation above sea 
level), and intermountain valleys, bounded in the east by the Great Valley and to the west by the 
Pacific Ocean.  The Coast Ranges are composed of thick Cenozoic sedimentary and volcanic 
strata overlying Mesozoic metamorphic basement rock. The northern and southern ranges are 
separated by a depression containing the San Francisco Bay.  The Coast Ranges are subparallel 
to the active San Andreas Fault, which is more than 600 miles long, extending from Pt. Arena to 
the Gulf of California.  
 
Geology 
 
According to the geologic map of the area, the project is underlain by upper to lower Eocene age 
(approximately 34 to 55 million years old) Whiskey Hill Formation (Brabb, Graymer, and Jones, 
1998).  The Whiskey Hill Formation is described as pale-yellowish-orange to pale-yellowish-
brown, poorly to very well cemented, poorly sorted, coarse-grained, thick-bedded, feldspathic 
sandstone and interbedded silty claystone.  The claystone/sandstone ratio is estimated to be about 
3:1.  Expansive clays are common in claystones and soils derived from claystones of the 
Whiskey Hill Formation.  These highly expansive materials have caused extensive damage to 
structures in the general vicinity, especially in and around the Sharon Heights area of Menlo 
Park, southwest of the Alameda de las Pulgas in Atherton, and locally in Woodside.  The 
relevant portion of the map is included as Figure 2, Geologic Map. 

 
Natural Slope Stability 
 
Extensive construction of highways and roads has obscured natural slopes.  Much of the 
topography seen at the present is man-made.  There have been several slide repairs adjacent to 
the proposed project location.  No other slides have been observed within the project limits. 

 
Seismicity 
 
Geologists and seismologists recognize the San Francisco Bay Area as one of the most active 
seismic regions in the United States.  There are three major faults that trend in a northwest 
direction through the Bay Area, which have generated about 12 earthquakes per century large 
enough to cause significant structural damage.  These earthquakes occur on faults that are part of 
the San Andreas Fault system that extends for at least 700 miles along the California Coast, and 
includes the San Andreas, Hayward, and Calaveras Faults.  The San Andreas Fault is located 
approximately 2 miles southwest of the site.  The Hayward and Calaveras Faults are located 
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approximately 18 and 24 miles northeast of the site, respectively (See Figure 3, San Francisco 
Bay Region Earthquake Probability Map).    
 
Seismologic and geologic experts convened by the U. S. Geological Survey concluded that there 
is a 62 percent probability for at least one "large" earthquake of magnitude 6.7 or greater in the 
Bay Area before 2032.  They also maintain that there could be more than one earthquake of this 
magnitude and that numerous "moderate" earthquakes of about magnitude 6 are probable before 
2032.  The San Andreas Fault is estimated to have a 21 percent probability of producing a 
magnitude 6.7 or larger earthquake by the Year 2032 (WGCEP, 2003).  The probability of the 
Hayward, Calaveras, and Greenville Faults producing a similar size earthquake during the same 
time period is 27 percent, 11 percent and 3 percent, respectively (See Figure 3, San Francisco 
Bay Region Earthquake Probability Map). 
 
The project lies in the seismically active San Francisco Bay area and is prone to strong ground 
shaking.  Table No. 1 below lists the major faults in the region, their distance from the project 
site, maximum credible earthquake magnitudes, and peak bedrock accelerations anticipated at 
the site (Caltrans 2007 Fault Database). 
(http://www.dot.ca.gov/hq/esc/earthquake_engineering/SDC_site/). 
 
Table 1 Faults, Maximum Credible Earthquake Magnitudes, and Peak Bedrock Accelerations 

 

FAULT 
 

Distance 
(mi)* 

 

Maximum Credible 
Earthquake 

Magnitude** 

Maximum Peak 
Bedrock 

Acceleration 
   San Andreas 2 7.9 0.67 g 

   Hayward 16.5 7.3 0.23 g 

   Calaveras 22 7.4 0.17 g 
*Closest portion of the fault, measured in miles. 
**  Moment Magnitude. 
 
Geologic Hazards 

 
The site may be affected by activity along any of the active faults discussed above.  Earthquake 
induced hazards can be categorized as primary and secondary seismic effects. 
Primary seismic effects such as ground rupture or surface deformation resulting from differential 
movement along a fault trace are not expected to occur on the site since there are no active faults 
mapped within the project limits. 

 

http://www.dot.ca.gov/hq/esc/earthquake_engineering/SDC_site/
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Secondary seismic effects result from various soil responses to ground acceleration.  These 
effects result from activity of any nearby active faults. 
 
• Liquefaction of Natural Ground – Liquefaction is a process by which soil deposits below the 

water table temporarily lose strength and behave as a viscous liquid rather than a solid, 
typically during a moderate to large earthquake.  In general, very loose to medium dense, 
clean fine- to medium-grained sand and very soft to firm; low plasticity silts that are 
relatively free of clay are most susceptible to liquefaction.  Earthquake-induced ground 
shaking can cause these loose or soft materials to densify, resulting in increased pore water 
pressures and an upward movement of groundwater that may result in a liquefied condition.  
Depending on the weight of the structure, the depth to the liquefied stratum and the nature of 
the overlying soils, structures situated above such temporarily liquefied soils may sink or tilt, 
causing significant structural damage.   
 
According to the Liquefaction Susceptibility Map, the project is not located in an area where 
historic occurrence of liquefaction, or local, geological, geotechnical and groundwater 
conditions indicate a potential for permanent ground displacements such that mitigation as 
defined in Public Resources Code Section 2693(c) (see Figure 4, Liquefaction, Liquefaction 
Susceptibility Map).   

 
• Cracking – Lurch cracks may develop in the silty and clayey soil overlying the site.  The 

potential for lurch cracking will be higher in the rainy periods when the soil is saturated.  In 
our opinion, the hazard from cracking will be considered minimal, provided that it is 
designed and constructed in accordance with the recommendations of this report. 

 
• Differential Compaction – During moderate and large earthquakes, soft or loose, natural or 

fill soils can become densified and consolidate, often unevenly across a site.  Based on our 
subsurface investigation, it appears that portions of the existing fill material below the 
roadway are loose and, in our opinion, may be subject to differential compaction.  In our 
opinion, differential compaction of the fill should not have an impact on the proposed 
project, provided that it is designed and constructed in accordance with the recommendations 
of this report. 

 
• Ground Shaking - As noted in the Seismicity section above, moderate to large earthquakes 

are probable along several active faults in the greater Bay Area.  Therefore, strong ground 
shaking should be expected at some time during the design life of the proposed development.  
The improvements should be designed in accordance with current earthquake resistant 
standards. 

 
• Shrink Swell –Since the site is underlain by bedrock of the Whiskey Hill Formation, there is 

a high shrink swell potential. The soil/rock expansion and/or contraction can cause 
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foundations to shift and roadways to crack.  Suitable base material will be needed.  In cut 
areas, underdrains may be warranted in order to keep moisture from moving beneath 
roadways.   

 
FIELD INVESTIGATION AND FINDINGS 
 
Field Exploration and In-Situ Testing 
 
A subsurface investigation was conducted in October 2013, and consisted of three rotary wash 
borings: R-13-002, R-13-004, and R-13-005.  It should be noted that borings R-13-001 and R-
13-003 were eliminated due to utility conflicts.  The borehole locations will be shown on the 
Log-Of-Test Borings (LOTB), which will be furnished to your office in the near future.  In the 
interim, the Rotary Field Notes are located in Appendix A for review.  Borehole R-13-002 was 
drilled to a depth of 66.5 feet.  Borehole R-13-004 was drilled to a depth of 65 feet.  Borehole R-
13-005 was drilled to a depth of 90 feet.  In-situ Standard Penetration Test (SPT) blow counts 
were recorded at 5 ft intervals to evaluate the consistency of the on-site soils and soil samples 
were obtained.  Rock core samples were collected in each borehole.  Selected soil and rock 
samples were transported to the geotechnical laboratory in Sacramento for testing. 
 
Slope inclinometers (SI’s) and piezometers were installed in each borehole.  Slope inclinometer 
and piezometric readings are also located in Appendix A.   
 
Laboratory Testing 
 
Selected soil and rock samples retrieved from the borings were tested to evaluate properties 
pertinent to our analyses.  The types of laboratory tests performed include the following:  
Laboratory test results are located in Appendix A. 

 
• Atterberg Limits (AASHTO T 89, AASHTO T 90). 
• Moisture Content (AASHTO T 265, ASTM D 2216). 
• Corrosion (Soil Resistivity and Soil pH) Content (California Test Methods (CTM) 643). 
• Unconfined Compression (ASTM D 2166, ASTM D 2938). 
 
The corrosion tests results are summarized in Table No. 6.   
 
Subsurface Soil Conditions 
 
The soil and rock encountered during the subsurface investigation, as interpreted from boring R-
13-002, consists of very stiff lean Clay with Sand (CL) to 11.5 feet depth (FILL), overlaying 
very hard to very soft metamorphic rock (Serpentine) between 11.5 feet and 35 feet, followed by 
very soft to soft sedimentary rock (Mudstone) to the bottom of the borehole at about 66.5 ft 
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depth below existing ground surface.  The soil and rock encountered during the subsurface 
investigation, as interpreted from boring R-13-004 consists of a 10 feet thick layer of Silt with 
Sand (ML),(Fill), overlaying Poorly-graded Sand (SP) with gravel between 10 and 20 feet, 
overlaying lean Clay (CL) between 20 and 46 feet, overlaying sedimentary rock (Mudstone) 
between 46 and 65 feet depths.  The soil and rock encountered during the subsurface 
investigation, as interpreted from boring R-13-005 consists of Sandy lean Clay (CL) to a depth of 
8 feet, overlaying Clayey Sand (SC) between 8 and 12.5 feet, overlaying hard to very stiff lean 
Clay (CL) between 12.5 and 47 feet, overlaying sedimentary rock (Mudstone) between 47 and 90 
feet.   
 
Groundwater Conditions 
 
Periodic readings of the groundwater levels, from the piezometer in boring R-10-102, are shown 
in Table No. 2. 

 
Table 2- Periodic Groundwater (GW) Readings 
 

Date 

RW-13-002 RW-13-004 RW-13-005 
Depth to 

water 
level (ft) 

GW 
elevation 

 (ft) 

Depth to 
water 

level (ft) 

GW 
elevation 

 (ft) 

Depth to 
water level 

(ft) 

GW 
elevation 

 (ft) 
10/29/2013 - - 31.05 241.45 25.90 241.6 
11/06/2013 57.60 219.9 36.55 235.95 28.25 239.25 
11/13/2013 57.90 219.6 37.90 234.6 29.20 238.3 
12/11/2013 58.30 219.2 37.90 234.6 30.75 236.75 
02/15/2014 58.55 218.95 42.30 230.2 32.20 235.3 
04/10/2014 58.05 219.45 36.05 236.75 23.95 243.55 

  
Higher groundwater elevations should be anticipated depending on the amount of precipitation 
during the rainy season. 

 
 SLIDE MATERIAL ENGINEERING PROPERTIES 
 

Soil/rock strength parameters of the sliding mass were determined using back-analysis of the 
slide.  The size of the sliding mass was estimated using slip-plane location (from Slope 
Inclinometer, SI, data), head scarp location, and other geologic features.  The soil parameters and 
pore water pressure parameters determined by back-analysis are summarized in Table No. 3. 
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Table 3.  Back-calculated Soil/Rock Strength and Pore Water Pressure Parameters 
 

Soil/Rock 
Type 

Unit Weight 
(Pcf) 

Internal 
Friction Angle 

(degrees) 
Cohesion c, 

(Psf) 

Pore water 
pressure 

Parameter, ru 

Safety Factor 
(SF) 

Clay/ 
Claystone 
 

 
130 

 
20 

 
350 

 
0.16 

 
~ 0.95 

 
 
 GEOTECHNICAL RECOMMENDATIONS 
 

Slope-Stability Analysis of the Proposed Repair 
 

Wall Type 
 
The most viable repair strategy for this location is to construct a soldier pile tie-back wall. The 
retaining wall will be required from Station 16+09 to Station 22+20 for a length of 
approximately 592 ft.  The soldier beam tie-back wall shall be designed for a slide plane depth of 
25 feet below ground surface (bgs), a permanent retained height of 21 feet, and a temporary 
height of 23 feet above the finished grade. The lagging will need to be extended at least 2 feet 
below the finished grade. 
 

 Stability Analysis of the Proposed Repair 
 

We performed a slope stability analysis (see Appendix B) of the proposed repair wall section 
using a specified slip-plane simulated based on the SI data and the back-calculated soil/rock 
strength and water pressure parameters indicated above.  The purpose of the analysis was to 
calculate the tie-back load required to increase the slide static factor of safety (FS) to 1.3 
(minimum) and seismic FS to 1.1 (minimum).  Our analysis shows that a retaining system that 
extends to the bottom of the slip-plane will require three rows of tie-backs.  The results of the 
slope stability analysis are shown on Table No. 4.  If a concrete wall facing and/or fill is placed 
in front of the wall horizontal drains shall be installed near the base of the wall to reduce the pore 
water pressure behind the wall. 
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Table 4.  Tie-back loads and safety factors 
 

Soil/Rock 
Type 

Unit 
Weight 
(Pcf) 

Internal 
Friction 
Angle 

(degrees) 

Cohesion 
c, 

(Psf) 

Pore water 
pressure 

Parameter, ru 

 
Tie-back 
Load in 

each row 
(3 rows) 
(Kips/ft) 

Safety 
Factor 
(SF) Case 

Fill/ 
Clay 130 20 350 0.16 11.28 ~1.3 Static 

Fill/ 
Clay 130 20 350 0.16 14.664 ~1.1 Seismic 

A horizontal seismic coefficient of 0.22 was used in the seismic stability analyses. 
 
The piles should be spaced at a maximum spacing of no more than 8 feet on center to create a 
more reasonable tie-back load to have full arching between the piles for this site subsurface 
condition and to avoid cracking the roadway backfill and surface behind the wall. 

 
We recommend the following requirements/criteria for the proposed soldier beam pile tie-back 
retaining system design: 

 
Tie-back Anchor 
 
The minimum tie-back anchor loads per row (three rows) are given in Table No. 4, and are based 
on the wall slope stability analysis.  The minimum unbonded length is 55 feet for each tie-back 
anchor.  We took into account the lateral load resistance of the soldier piles in addition to the 
tieback load to achieve the required slope stability for both static and seismic loading conditions.  
We recommend the following requirements/criteria for the anchored soldier pile retaining system 
design: 

 
Lateral Earth Pressures for Anchor Wall 
 
For active earth pressure against the wall/piles, use the following: 
 
• For anchored wall constructed from the top down and restrained by ground anchors 

(tieback anchors) the lateral earth pressure acting on the wall height H, may be determined 
using the above calculated tieback load in accordance with Bridge Design Specifications 
dated August 2004 (BDS) Article 5.5.5.7.1, Figure 5.5.5.7.1-1.b (Appendix B).   

 
For passive earth pressure against the soldier piles, use the following: 
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• Use passive earth coefficient (Kp) of 3.0.  This Kp was computed using engineering 
properties of Claystone (internal friction angle φ =30°, cohesion c = 0 psf, horizontal 
backfill, and total unit weight of soil/rock, γ = 130 pcf). 

 
For Friction Factor use δ = 17° 
 
For the seismic earth pressure increment against the wall/piles, use a constant pressure of 16.32 
H psf (rectangular pressure diagram), where H is the full wall design height.  This earth pressure 
increment was calculated based on the total tieback load increment between seismic and static 
conditions, and is related as:   
 
 
 

 �
(14.7 − 11.3) × 3

252
× 1000�  = 16.32 

 
 
 
distributed uniformly over the retained height of 25 ft.   
 
For traffic loading use a constant pressure of 240 psf (rectangular pressure diagram) to a 
maximum depth of 10 ft below the top of the wall.   This pressure is equivalent to 2 feet of 
surcharge immediately behind the wall. 
 
 
Vertical Capacity of Soldier Piles 
 
Soldier piles should be embedded a minimum of 15 ft below slip-plane, and the pile spacing 
should not exceed 8 feet on center.  We recommend a minimum total pile length of 50 feet. 
 
The ultimate vertical compression and tension capacities of the piles are summarized in Table 
No. 5 on the following page.   
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Table 5    Pile Friction and Tip Compression Capacities 
 

 Ultimate 
ksf 

Allowable 
ksf 

Unit pile shaft 
friction per unit 
surface area of the 
pile length below 
the full design wall 
height. 

 
 

2.0 

 
 

1.0  (SF=2) 

Pile tip compression 
bearing pressure per 
unit tip area of the 
soldier beam piles. 

 
 

15 

 
 

5.0  (SF=3) 

Use 60% of the compression shaft resistance values to calculate the ultimate tension 
(uplift) resistance of the pile. 
 
Drains 
 
We recommend the installation of horizontal drains 15 feet on center along the base of the 
soldier pile tie-back wall.  The horizontal drains will be installed at a 5 degree angle upward for a 
length of 60 ft.  The horizontal drain should consist of 1.5 inch diameter slotted PVC pipe 
(0.020” slots).  The horizontal drains are needed to reduce pore water pressure for the tie-back 
anchors. If the finished grade in front of the wall is raised by the placement of fill, all horizontal 
drain outlets must be connected to an 8 inch PVC pipe anchored on the wall face and extended 
outside of the fill with a minimum grade of 2.0%.  The pipe outlet shall be discharged into a 
down drain pipe.  Please consult with District 04 Hydraulics Branch for details of the outlet 
requirements.   
 
Shotcrete Facing versus Waler 
 
Soldier beam tieback walls traditionally are designed using wood lagging and stiff walers to 
bridge the adjacent beams and transfer all the lateral earth pressure to the beam and tiebacks.  
This system has been proven to be very successful over many years due to its rigidity, load 
transfer mechanism between depths shallower and deeper than the slide depths assumed in the 
design, and drainage ability.  If the use of shotcrete is proposed instead of the wood lagging and 
walers, we recommend that the system be designed to have the same rigidity as the system with 
the wood lagging and the walers; and that the structural shotcrete (excluding the sculpted 
shotcrete) has a minimum thickness of 13.5 inches.  A minimum spacing of 50 ft for the weep 
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holes above the bench and the horizontal drain near the bottom of the maximum excavation 
depth is required.  Please refer to Drains above for collecting and discharging the horizontal 
drains.   
 
In addition, the structural integrity of the shotcrete during the construction for all incremental 
excavation stages, as well as for seismic load conditions, shall be evaluated.  The required 
shotcrete thicknesses, based on each incremental stage or seismic load condition, shall be 
included in the design.   
 
CORROSION 
 
The pH and Resistivity test results indicate that the site is non-corrosive (per Caltrans Corrosion 
guide dated September 2003), and are shown in Table No. 6.  Use Standard corrosion protection 
measures for this project.  Corrosion test results are in Appendix A. 
 
Table 6     Corrosion Test Results 
 

Boring Depth (ft.) pH 
Resistivity 
ohm-cm 

R-13-002 45 7.66 931 

R-13-004 35 7.78 742 

R-13-005 15 7.55 1031 

 
 
CONSTRUCTION CONSIDERATIONS AND REQUIREMENTS 
 
The following construction considerations and requirements should be included in the design and 
construction specifications for the proposed wall:   
 
• Rock encountered in Boring R-13-005 is described in the log of test boring as moderately 

hard yet unconfined compressive strength laboratory tests indicate that the rock is extremely 
weak to weak.  Reasons for unusually low shear strength could be attributed to one or more 
the following; the location where the rock samples were taken, sampling disturbance, and/or 
stress relaxation.  For purposes of construction, the contractor should consider all rock at this 
site to be hard and should come equipped to drill and excavate hard rock.   

 
• The installation of the soldier beam piles must be completed prior to making any cuts or 

excavation of benches. 
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• The installation of the soldier beam piles must be completed prior to the placing of any 
temporary fill required for a construction bench in the face of wall.  No fill shall be placed on 
the slide area before all piles are in place.   
 

• The contractor will encounter difficulties during the drilling of the soldier beam piles and tie-
back anchor holes due to the high groundwater levels and/or local hard rock at the proposed 
site.   
 

• During the drilling for the soldier pile beams, the contractor will encounter a drainage 
gallery, which consists of filter fabric and gravel.  The drainage gallery was installed as part 
of a previous slide repair.  As-built plans showing the approximate location of the drainage 
gallery and associated horizontal drains are located in Appendix B of this memo.  Details 
regarding the location/position of the drainage gallery and associated horizontal drains from 
the as-built plans should be incorporated into the plans for the Woodside II Retaining wall.   

 
• During the drilling operation for the proposed soldier beam piles, we believe that some 

caving of the drilled holes will likely occur.  Thus, use of temporary casing is required. Due 
to the groundwater elevations, the installation of soldier piles will likely require dewatering 
of the borehole before the concrete is placed.  The current Caltrans practice for soldier beam 
pile construction does not allow the use of slurry.  Therefore, the use of temporary casing and 
dewatering is required when groundwater is encountered during construction of the soldier 
beam pile.  

 
• The maximum load for testing of tie-back anchors shall not exceed 130 percent of the design 

load. 
 

• Installation of the soldier beam piles should be performed in accordance with Section 49-4 of 
the May 2010 Caltrans Standard Specifications. 

 
• The drilling and concrete placement for soldier beam piles construction shall be staggered.  

No two adjacent holes can be open at the same time.  The drilled hole for the soldier beam 
piles can’t be left open overnight. 

 
• Contact our office immediately, if any drilled hole encounters an existing horizontal drain, so 

we can evaluate the need for additional measures. 
 
     *         *         *         *        * 
  





MAY 2014

 

 

 

LOCATION MAP

FIGURE 1

FOUNDATION REPORT
HIGHWAY 84, POST MILE 21.6

SAN MATEO COUNTY, CALIFORNIA

Base: Goolge Maps, 2014
No Scale

N

SITE



MAY 2014

 

 

 

GEOLOGIC MAP

FIGURE 2

FOUNDATION REPORT
HIGHWAY 84, POST MILE 21.6

SAN MATEO COUNTY, CALIFORNIA

Base: Geology of the Onshore Part of San Mateo County, California (Brabb, Graymer, and Jones, 1998)
No Scale

N

LEGEND

SITE

Alluvial Fan deposits

Ladera Sandstone

Whiskey Hill Formation

Serpentinite



 

 
SF BAY REGION
EARTHQUAKE
PROBABILITY

N

Approximate Project
Limits 

FIGURE 3

FOUNDATION REPORT
HIGHWAY 84, POST MILE 21.6

SAN MATEO COUNTY, CALIFORNIA

MAY 2014



 

 

STATE SEISMIC
HAZARD ZONES MAP

N

FIGURE 4MAY 2014

FOUNDATION REPORT
HIGHWAY 84, POST MILE 21.6

SAN MATEO COUNTY, CALIFORNIA

Areas where historic occurrence of liquefaction, or local, geological, geotechnical and
groundwater conditions indicate a potential for permanent ground displacements such that 
mitigation as defined in Public Resources Code Section 2693(c) would be required.

Areas where previous occurence of landslide movement, or local topographic, geological, 
geotechnical and subsurface water conditions indicate a potential for permanent ground 
displacements such that 
mitigation as defined in Public Resources Code Section 2693(c) would be required.

Base: State of California Seismic Hazard Zone Map for the Palo Alto 7.5 Minute Quadrangle, 
CGS 2006.
Scale: 1 inch = 2,000 feet

LEGEND

SITE



 

 

 

Appendix A 
Rotary Field Notes 

Laboratory Testing 

Corrosion Testing 

Slope Inclinometer Data 









































































 Slope Inclinometer Data for RW-13-002 
 

 



 Slope Inclinometer Data for RW-13-004 
 

 



 Slope Inclinometer Data for RW-13-005 
 

 



 

 

 

Appendix B 
Slope Stability Analysis 

BDS Article 5.5.5.7 

As-builts to be incorporated into plans 



Sandy Lean Clay/Clayey Sand

Lean Clay

Sedimentary (Mudstone)

1

2 3

4
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9

10

11

1213

14

1.924

Traffic Load (Unit Weight): 120 pcf x 2ft. = 240 psf.

5/22/2014,  5:51:36 PM, 20 percent load increase slip-surface with 25' cut and ground anchors -Static.gsz, Route 84, PM 21.6, Station 20+10
Sandy Lean Clay/Clayey Sand:  Unit Weight: 130 pcf, Cohesion: 350 psf, Phi: 20 °, Ru: 0.16
Lean Clay:  Unit Weight: 130 pcf, Cohesion: 350 psf, Phi: 0 °
Sedimentary (Mudstone):  Model: Bedrock (Impenetrable)

Ground Anchor #1, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 11280 lbs

Ground Anchor #2, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 11280 lbs

Point Load to simulate H-pile, 3800 lbs

RW-13-005

Method: Morgenstern-Price

Ground Anchor #3, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 11280 lbs
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5/22/2014,  12:58:09 PM, 20 percent load increase slip-surface with 25' cut and ground anchors -Seismic.gsz, Route 84, PM 21.6, Station 20+10
Sandy Lean Clay/Clayey Sand:  Unit Weight: 130 pcf, Cohesion: 350 psf, Phi: 20 °, Ru: 0.16
Lean Clay:  Unit Weight: 130 pcf, Cohesion: 350 psf, Phi: 0 °
Sedimentary (Mudstone):  Model: Bedrock (Impenetrable)
Horz Seismic Load: 0.22

Ground Anchor #1, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 14664 lbs

Ground Anchor #2, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 14664 lbs

Point Load to simulate H-pile, 3800 lbs

RW-13-005

Method: Morgenstern-Price

Ground Anchor #3, Total Length: 60 ft, Bond Length: 30 ft, Applied Load: 14664 lbs
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5.5.5.7 Lateral Earth Pressures for 
Anchored Walls 

For anchored walls restrained by tie rods and structural 
anchors, the lateral earth pressure acting on the wall may 
be determined in accordance with Article 5.5.5.6. 

For anchored walls constructed from the top down and 
restrained by ground anchors (tieback anchors), the lat-
eral earth pressure acting on the wall height, H, may be 
determined in accordance with Articles 5.5.5.7.1 and 
5.5.5.7.2.

For anchored walls constructed from the bottom up 
and restrained by a single level of ground anchors located 
not more than one third of the wall height, H, above the 
bottom of the wall, the total lateral earth pressure, PTotal,
acting on the wall height, H, may be determined in 
accordance with Article 5.5.5.7.1 with distribution as-
sumed to be linearly proportional to depth and a maxi-

2PTotalmum pressure equal to, . For anchored wallsHconstructed from the bottom up and restrained by mul-
tiple levels of ground anchors, the lateral earth pressure 
acting on the wall height, H, may be determined in 
accordance with Article 5.5.5.7.1. 
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a) Wall with a single level of anchors 

In developing the lateral earth pressure for design of an 
anchored wall, consideration shall be given to wall dis-
placements that may affect adjacent structures and/or 
underground utilities. 

C5.5.5.7

In the development of lateral earth pressures, the 
method and sequence of wall construction, the rigidity of 
the wall/anchor system, the physical characteristics and 
stability of the ground mass to be supported/retained, 
allowable wall deflections, anchor spacing and prestress 
and the potential for anchor yield should be considered. 
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Figure 5.5.5.7.1-1 Lateral Earth Pressure Distributions for Anchored Walls Constructed from the Top Down 
in Cohesionless Soils 
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5.5.5.7.1 Cohesionless Soils 

The lateral earth pressure distribution for the design of 
temporary or permanent anchored walls constructed in 
cohesionless soils may be determined using Figure 
5.5.5.7.1-1, for which the maximum ordinate, pa, of the 
pressure diagram is determined as follows: 

For walls with a single level of anchors : 

PTotalpa  2 H3 (5.5.5.7.1-1)

 For walls with multiple levels of anchors: 

PTotalpa  1 1H  H  H  3 1 3 n 1

(5.5.5.7.1-2)

where:

pa = maximum ordinate of pressure dia 
gram (KSF) 

PTotal = total lateral load required to be ap 
plied to the wall face to provide a factor 
of safety equal to 1.3 for the retained 
soil mass when stability is analyzed 
using an appropriate limiting equilib-
rium method of analysis. Except that 
PTotal, shall not be less than 1.44 Pa. (KIP) 

Pa = active lateral earth pressure resultant 
acting on the wall height, H, and deter-
mined using Coulomb’s theory with a 
wall friction angle, δ, equal to zero. (KIP) 

H = wall design height (FT) 

H1 = distance from ground surface at top of 
wall to uppermost level of anchors. (FT) 

= distance from design grade at bottomHn+1
of a wall to lowermost level of anchors (FT) 

= horizontal component of design forceThi 
in anchor at level i (KIP/FT) 

R = design reaction force at design grade 
at bottom of wall to be resisted by 
embedded portion of wall (KIP/FT) 

5.5.5.7.2 Cohesive Soils 

The lateral earth pressure distribution for cohesive 
soils is related to the stability number, NS, which is 
defined as: 

HsN s Su

where:

γ s  = total unit weight of soil (KCF) 

H  = wall design height (FT) 

Su  = average undrained shear strength of
 soil (KSF) 

5.5.5.7.2a Stiff to Hard 

For temporary anchored walls in stiff to hard cohesive 
soils ( N <_ 4), andβ= zero, the lateral earth pressure may

sbe determined using Figure 5.5.5.7.1-1, with the maxi-
mum ordinate, pa, of the pressure diagram determined as: 

pa = 0.2 γ H  to 0.4 γ Hs s
(5.5.5.7.2a – 1) 

where:

pa = maximum ordinate of pressure diagram 
(KSF)

γ = total unit weight of soil (KCF)s

H = wall design height (FT) 

For permanent anchored walls in stiff to hard cohesive 
soils, the lateral earth pressure distributions described in 
Article 5.5.5.7.1 may be used with, PTotal, based on the 
drained friction angle of the cohesive soil. For permanent 
walls, the distribution (permanent or temporary) result-
ing in the maximum total force shall be used for design. 
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Figure 5.5.5.7.2b-1 Lateral Earth Pressure Distribution for Anchored Walls Constructed from the Top Down 
in Soft to Medium Stiff Cohesive Soils 

C5.5.5.7.2a

In the absence of specific experience in a particular 
soil deposit, pa=0.3γ sH should be used for the maximum 
pressure ordinate when the anchors are locked off at 75 
percent of the design force or less. Where anchors are to 
be locked off at 100 percent of the design force or greater, 
a maximum pressure ordinate of pa=0.4γ sH  should be 
used.

For temporary walls the lateral earth pressure distribu-
tions in Figure 5.5.5.7.1-1 should only be used for exca-
vations of controlled short duration, where the soil is not 
fissured and where there is no available free water. 

5.5.5.7.2b Soft to Medium Stiff 

The lateral earth pressure on temporary or permanent 
walls in soft to medium stiff cohesive soils (NS >_ 6) and 
β zero, may be determined, using Figure 5.5.5.7.2b-1 for 
which the maximum ordinate,pa, of the pressure diagram 
is determined as: 

pa = ka γ Hs
(5.5.5.7.2b-1)

where:

pa = maximum ordinate of pressure diagram 
(KSF)

ka = coefficient of active lateral earth pres-
sure from Equation 5.5.5.7.2b-2 

γ = total unit weight of soil (KCF)s

H = wall design height (FT) 

The coefficient of active lateral earth pressure,ka, may 
be determined by: 

4Su d 1 5.14Subka 1  2 2 0.22 sH H  sH 

(5.5.5.7.2b-2)
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PRELIMINARY SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Preliminary Site Investigation Report for the storm damage repair project along the connector 
ramp from westbound (WB) State Route 84 (SR-84) to northbound (NB) Interstate 280 (I-280) in San 
Mateo County, California was prepared by Geocon Consultants, Inc. under California Department of 
Transportation (Caltrans) Contract No. 04A4336 and Task Order No. 06 (TO-06), EA 04-4G6401. 

1.1 Project Description and Proposed Improvements 

The project includes the construction of an earth retaining system to stabilize the eastern slope of the 
connector ramp from WB SR-84 to NB I-280 in Woodside, California. Work will take place within 
Caltrans right-of-way. The project location is depicted on the attached Key Map, Figure 1. 

1.2 General Objectives 

The purpose of the site investigation was to evaluate concentrations of California Assessment Manual 
17 (CAM 17) metals, particularly aerially-deposited lead (ADL), total petroleum hydrocarbons as 
diesel (TPHd) and as motor oil (TPHmo), and naturally-occurring asbestos (NOA) in soil within the 
project limits. 
 
The information obtained from this investigation will be used by Caltrans to evaluate soil handling 
practices, worker health and safety, and soil reuse and disposal options. 
 

2.0 BACKGROUND 

2.1 Hazardous Waste Determination Criteria 

Regulatory criteria to classify a waste as California hazardous for handling and disposal purposes are 
contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, §66261.24. Criteria to classify a waste 
as Resource, Conservation, and Recovery Act (RCRA) hazardous are contained in Chapter 40 of the 
Code of Federal Regulations (40 CFR), Section 261. 
 
For waste containing metals, the waste is classified as California hazardous when: 1) the representative 
total metal content equals or exceeds the respective Total Threshold Limit Concentration (TTLC); or 
2) the representative soluble metal content equals or exceeds the respective Soluble Threshold Limit 
Concentration (STLC) based on the standard Waste Extraction Test (WET). A waste has the potential of 
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exceeding the STLC when the waste’s total metal content is greater than or equal to ten times the 
respective STLC value since the WET uses a 1:10 dilution ratio. Hence, when a total metal is detected at 
a concentration greater than or equal to ten times the respective STLC, and assuming that 100 percent of 
the total metals are soluble, soluble metal analysis is required. A material is classified as RCRA 
hazardous, or Federal hazardous, when the representative soluble metal content equals or exceeds the 
Federal regulatory level based on the Toxicity Characteristic Leaching Procedure (TCLP). 
 
The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 
hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 
investigation, toxicity (i.e., representative lead concentrations) is the primary factor considered for 
waste classification since waste generated during the construction activities would not likely warrant 
testing for ignitability or other criteria. Waste that is classified as either California hazardous or RCRA 
hazardous requires management as a hazardous waste. 

2.2 Environmental Screening Levels 

The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) has prepared a technical 
report entitled User’s Guide: Derivation and Application of Environmental Screening Levels, Interim 
Final 2013 (updated December 2013), which presents Environmental Screening Levels (ESLs) for 
over 100 commonly found contaminants in soil, groundwater, soil gas, and surface water, to assist in 
evaluating sites impacted by releases of hazardous chemicals. “The ESLs are considered to be 
protective for typical bay area sites. Under most circumstances, …the presence of a chemical is soil, 
soil gas, or groundwater at concentrations below the corresponding ESL can be assumed to not pose a 
significant threat to human health, water resources, or the environment.” (SFRWQCB, 
December 2013). ESLs are risk assessment tools and are “not intended to serve as a rule to determine 
if a waste is hazardous under the state or federal regulations.” 
 
Residential and commercial/industrial land use ESLs are commonly used by contractors, soil trucking 
companies, and private and commercial land owners as default acceptance criteria to evaluate 
suitability of import soil material. The following ESL tables were used for this characterization: 

• Table A.  Shallow Soil (≤3m bgs), Groundwater is a Current or Potential Source of Drinking Water 

• Table K-3.  Direct Exposure Soil Screening Levels, Construction/Trench Worker Exposure Scenario 
 
The respective ESLs are listed at the end of Tables 3 and 4 for comparative purposes. 

2.3 Naturally Occurring Asbestos  

As defined in current California Air Resources Board (CARB) rules, serpentine material refers to any 
material that contains at least 10% serpentine, and asbestos-containing serpentine refers to serpentine 
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materials with an asbestos content greater than 5% as determined by CARB Test Method 435 (CARB 
435). The use of serpentine material for road surfacing is prohibited in California by Title 17 of the 
California Code of Regulations (CCR) Section 93106, Asbestos Airborne Toxic Control Measure 
(ATCM) for Surfacing Application (ATCM 93106), unless the material has been tested and 
determined to have an asbestos content of less than 0.25%. Materials found to contain asbestos of 
0.25% or more are considered to be designated waste if transported offsite, requiring disposal at a 
landfill facility designated to accept asbestos waste. Alternatively, asbestos-containing materials may 
be reused onsite if buried beneath a minimum 6 inches of soil. 
 
The CARB specifies mitigation practices for construction, grading, quarrying, and surface mining 
operations that contain natural occurrences of asbestos outlined in Title 17, Section 93105, Asbestos 
ATCM for Construction, Grading, Quarrying, and Surface Mining Operations (ATCM 93105). Based 
on Part (e) Subpart (2) of ATCM 93105 an asbestos dust mitigation plan is required and must be 
implemented for a project if NOA is disturbed after the start of construction. Additionally, ATCM 
93105 specifies that the air pollution control district (APCD) must be notified and an asbestos dust 
mitigation plan submitted to the APCD. The ATCM states that air monitoring may be required on the 
property. NOA potentially poses a health hazard when it becomes an airborne particulate. 
 
The construction/maintenance activities mentioned above could disturb NOA-laden debris and soil, 
thereby potentially creating an airborne hazard. Mitigation practices can reduce the risk of exposure to 
airborne NOA containing dust. Dust suppression practices include wetting the materials being 
disturbed and wearing approved respirators with high-efficiency particulate air (HEPA) filters during 
construction activities. 
 

3.0 SCOPE OF SERVICES 

The scope of services performed under TO-06, EA 04-4G6401 included the following: 

3.1 Pre-field Activities 

• Prepared the Preliminary Site Investigation Workplan and Health and Safety Plan, dated June 2014. 

• Retained the services of Cruz Brothers Locators to provide utility clearance services prior to 
field operations. 

• Retained the services of Gregg Drilling & Testing, a Caltrans-approved drilling contractor, to 
perform drilling activities. 

• Retained the services of Advanced Technology Laboratories, Signal Hill, California (ATL), 
a Caltrans-approved and California-certified analytical laboratory, to perform the chemical 
analyses of soil samples. 
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• Retained the services of EMSL, Inc., a Caltrans-approved and California-certified analytical 
laboratory, to perform the asbestos analysis of soil samples. 

• Notified Underground Service Alert (USA) at least 48 hours prior to field work. 

 

3.2 Field Activities 

The field investigation was performed on June 19 through 20, 2014, by Geocon staff. The following 
field activities were performed during the sampling efforts: 

• Advanced 5 soil borings at the project location using hand-auger drilling techniques. The 
borings were advanced to a maximum depth of 10.5 feet. 

• Advanced 5 borings at the project location using hollow-stem auger drilling techniques. The 
borings were advanced to a maximum depth of 40 feet. 

 
The following samples were collected: 

• 6 for CAM 17 metals analysis 

• 33 for total lead analysis 

• 16 for TPHd and TPHmo analyses 

• 36 for NOA analysis 

•  4 equipment rinse blanks for total lead analysis 
 
All samples were transported to ATL and EMSL for analysis under standard chain-of-custody (COC) 
documentation. 
 

4.0 INVESTIGATIVE METHODS 

4.1 Sampling Procedures 

Soil samples were collected from the 10 boring locations identified by the Caltrans TO Manager using 
hand-auger and hollow-stem auger drilling techniques. Boring coordinates are presented on Table 1. A 
Vicinity Map, Figure 1, shows the project location, and the Site Plan, Figure 2, shows the boring 
locations.  
 
Soil samples were placed in new resealable plastic bags or stainless steel tubes and sealed with Teflon 
tape and plastic lids prior to being stored in a chest cooled with ice.  
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Sample containers were labeled and transported to Caltrans-approved, certified environmental 
laboratories using standard COC documentation. Hand-auger soil borings were back-filled to surface 
with soil cuttings. Hollow-stem auger borings were back-filled with neat cement. 
 
Geocon provided QA/QC procedures during the field activities. These procedures included washing 
the sampling equipment with a Liqui-Nox solution followed by a double rinse with deionized water. 
Equipment rinse blank was collected by pouring deionized water over the cleaned sampling equipment 
and collecting it into a sample container for laboratory analysis. Decontamination water was disposed 
of to the ground surface within Caltrans right-of-way in a manner not to create runoff, away from drain 
inlets or potential water bodies. 

4.2 Laboratory Analyses 

Laboratory analyses were performed by ATL and EMSL under standard turnaround-time (TAT) per 
the Task Order Manager. The laboratory reports and COC documentation are included in Appendix A. 
 
The samples were analyzed as follows: 

• 6 samples for CAM 17 metals using EPA Test Methods 6010 ICAP and 7471. 

• 33 samples were analyzed for total lead using EPA Test Method 6010 ICAP. 

• 2 samples with a total chromium concentration equal to or exceeding 50 mg/kg (i.e. equal to or 
exceeding ten times the STLC of 5.0 mg/l) were further analyzed for WET chromium. 

• 2 samples with total lead concentrations equal to or exceeding 50 mg/kg (i.e. equal to or 
exceeding ten times the STLC of 5.0 mg/l) were further analyzed for WET lead. 

• 16 samples for TPHd using EPA Test Method 8015B. 

• 16 samples for TPHmo using EPA Test Method 8015B. 

• 36 samples for NOA using CARB 435. 
 

The QA/QC equipment rinse blank samples were analyzed for total lead using EPA Test Method 6010 ICAP. 
 

4.3 Laboratory QA/QC 

QA/QC procedures were performed for each method of analysis with specificity for each analyte listed 
in the test method's QA/QC. The laboratory QA/QC procedures included the following: 

• One method blank for every ten samples, batch of samples or type of matrix, whichever was 
more frequent. 

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 
whichever was more frequent. 
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• One spiked sample for every ten samples, batch of samples or type of matrix; whichever was 
more frequent, with spike made at ten times the detection limit or at the analyte level. 

 
Prior to submitting the samples to the laboratory, the COC documentation was reviewed for accuracy 
and completeness. 

5.0 INVESTIGATIVE RESULTS 

5.1 Subsurface Conditions 

Borings B1, B3, B5, B7, and B9 were completed in the roadway surface using hollow-stem auger 
drilling techniques. Asphalt was present to a depth of approximately 4 inches. Soil to a depth of 2.5 
feet consisted of gravelly fill material. Soil from 2.5 feet to 36 feet consisted primarily of dry, hard, 
brown to yellowish brown fine to coarse-grained sandy silt/silty sand. Underlying soil to a depth of 
approximately 40 feet consisted of very dense, light brown, moist, clayey sand with low plasticity. B9 
was drilled to a depth of 40 feet, however, samples beyond 30.5 feet could not be recovered due to the 
presence of tree roots. Logs for borings B1, B3, B5, B7, and B9 are provided as Appendix B. 
 
Borings B2, B4, B6, B8, and B10 were completed on the eastern slope using hand-auger drilling 
techniques. Soil consisted primarily of brown silty clay with rock present in B4 at a depth of 
approximately 7 feet. Possible serpentine material was present at a depth of 1.5 feet in boring B10. 
Groundwater was not encountered in any borings. 
 

5.2 Laboratory Analytical Results 

The analytical results are summarized in Tables 2 through 5 and are summarized below:  
 
Sample Results: 

• The following metals were not detected above their respective laboratory reporting limits: 
antimony, beryllium, cadmium, molybdenum, silver, and thallium. 

• The following metals were reported at concentrations equal to or exceeding ten times their 
respective STLCs: chromium and lead. 

• Total chromium was reported at concentrations ranging from 19 mg/kg to 150 mg/kg. 

• WET chromium was reported at concentrations of <1.0 mg/l and 1.4 mg/l. 

• Total lead was reported at concentrations ranging from <1.0 mg/kg to 64 mg/kg. 

• WET lead was reported at concentrations of 3.5 mg/l and 4.7 mg/l. 

• Remaining CAM 17 metals were reported in the samples at total concentrations below ten 
times their respective STLCs. 
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• TPHd was reported at concentrations ranging from 1.8 mg/kg to 2,900 mg/kg. 

• TPHmo was reported at concentrations ranging from 3.4 mg/kg to 12,000 mg/kg. 

• NOA was reported at concentrations up to 1.75% chrysotile asbestos. 

 
QA/QC Sample Results: 

• Total lead was not detected at or above the laboratory reporting limit of 0.0050 mg/l in the 
equipment rinse blank samples. 

 

5.3 Laboratory Quality Assurance/Quality Control 

We reviewed the QA/QC results provided with the laboratory analytical reports. The data indicate 
non-detect results for the method blanks at or above reporting limits. The surrogate was diluted out for 
four samples. The relative percent difference (RPD) was outside of acceptance criteria for several 
samples. Calculations were based on raw values. The RPD value was outside of acceptance for two 
samples due to possible matrix interference. The matrix spike (MS) recovery was outside of 
acceptance limits for four samples due to possible matrix interference. The analytical batch was 
validated by the laboratory control sample. The MS recovery was outside of acceptance criteria for an 
additional four samples; however, the analytical batch was validated by the laboratory control sample.  
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6.0 CONCLUSIONS 

6.1 Lead in Soil 

Soil samples from the site reported maximum total lead concentrations less than the TTLC of 1,000 
mg/kg and maximum WET lead concentrations less than the STLC of 5 mg/l. Accordingly, soil 
excavated to a depth of 5.5 feet would be classified as non-hazardous based on lead content. 

6.2 Remaining CAM 17 Metals in Soil 

With the exception of chromium, CAM 17 metals were reported in the samples at total concentrations 
below ten times their respective STLCs. 
 
WET chromium was reported at a concentrations of 1.4 mg/l and <1.0 mg/l in the samples collected 
from borings B7-1 and B9-1, below the STLC. Therefore, soil from this part of the site would be 
classified as non-hazardous based on chromium concentrations. Remaining metals were reported at 
concentrations below ten times their respective STLCs. 
 
The CAM 17 metals concentrations in site soil were compared to ESLs. Arsenic and cobalt were 
reported at concentrations greater than one or more ESL values. Statistical methods were used to 
calculate the upper confidence limit (UCL) of the arithmetic mean of the total arsenic concentrations. 
The upper one-sided 95% UCL of the arithmetic mean is defined as the value that, when calculated 
repeatedly for randomly drawn subsets of site data, equals or exceeds the true mean 95% of the time. 
The UCL of the arithmetic mean concentration is used as the mean concentration because it is not 
possible to know the true mean due to the essentially infinite number of soil samples that could be 
collected from a site. The 95% UCL, therefore, accounts for uncertainties due to limited sampling 
data. As data become less limited at a site, uncertainties decrease and the UCL moves closer to the true 
mean. 
 
Non-parametric bootstrap techniques were used to calculate the 95% UCLs. The bootstrap test results 
are included in Appendix C. ESLs, UCLs, and published background concentrations for arsenic and 
cobalt are summarized in the table below. 
 

Metal Maximum 
95% 
UCL 

Shallow Soil 
Residential 

ESL 

Shallow Soil 
Commercial/

Industrial 
ESL 

Worker Direct 
Exposure ESL 

Published 
Background 

Mean1 

Published 
Background 

Range1 

Arsenic 6.5 3.99 0.39 1.6 10 3.5 0.6 to 11.0 
Cobalt 24 18.3 23 80 49 14.9 2.7 to 46.9 

Concentrations reported in mg/kg 
1 Kearney Foundation of Soil Science, March 1996 
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The 95% UCL arsenic concentration is greater than the residential and commercial land use ESLs; 
however, it is less than the construction exposure ESL and within the published background range. 
The SFRWQCB November 2007 Update to Environmental Screening Levels (ESLs) Technical 
Document states that ambient background concentrations of arsenic typically exceed risk-based 
screening levels. In such instances, it may be more appropriate to compare site data to regionally 
specific established background levels. 
 
The 95% UCL cobalt concentration is below the residential and commercial land use ESLs, the 
construction exposure ESL, and within the published background range. 
 
Based on the reported results for arsenic and cobalt, reuse or disposal of excavated soil may be 
restricted depending on proposed use. 
 
Metals results for soil samples are summarized in Table 3. 

6.3 Organic Compounds in Soil 

TPHd was reported at concentrations ranging from 1.8 mg/kg to 2,900 mg/kg. These concentrations 
exceed the residential and commercial/industrial land use ESLs of 100 mg/kg and 110 mg/kg, 
respectively, and the construction/direct exposure ESL of 900 mg/kg. TPHd has a 95% UCL 
concentration of 573 mg/kg. 
 
TPHmo was reported at concentrations ranging from 3.4 mg/kg to 12,000 mg/kg. These concentrations 
exceed the residential and commercial/industrial land use ESLs of 100 mg/kg and 500 mg/kg, 
respectively, but are below the construction/direct exposure ESL of 28,000 mg/kg. TPHmo has a 95% 
UCL concentration of 2,450 mg/kg. 
 
Based on the reported TPHd and TPHmo concentrations exceeding the residential ESL and 
commercial/industrial ESLs, as well as the TPHd concentrations exceeding the construction exposure 
ESL, reuse or disposal of excavated soil may be restricted based on TPHd and TPHmo content 
depending on proposed use.  
 
A summary of petroleum hydrocarbon concentrations in site soil is presented in Table 4. 

6.4 Naturally-Occurring Asbestos in Soil 

Thirty-six soil samples were collected from the site and analyzed for asbestos by CARB Test Method 
435 using polarized light microscopy (PLM) and at a target sensitivity of 0.25% asbestos. One sample, 
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B9-20, contained 1.75% chrysotile asbestos. Ten samples were reported to contain trace (<0.25%) 
chrysotile asbestos. Asbestos fibers were not observed in the remaining 25 samples. 
 
ATCM 93105 sets forth measures to be followed for the investigation and control of naturally 
occurring asbestos for construction sites. Because NOA was reported at concentrations exceeding the 
regulatory threshold of 0.25%, regulations regarding site work should be consulted. Soil reuse and 
disposal may be restricted based on asbestos content. 
 
Additionally, it is Caltrans policy that a contractor have an asbestos compliance plan in place on 
projects where personnel may be in contact with materials known to contain NOA and that wet 
methods be used to minimize the potential for airborne asbestos.  
 
A summary of NOA results is included in Table 5. 

6.5 Worker Protection 

The contractor(s) should prepare a project-specific health and safety plan to prevent or minimize 
worker exposure to metals, hydrocarbons, and NOA in soil. The plan should include protocols for 
environmental and personnel monitoring, requirements for personal protective equipment, and other 
health and safety protocols and procedures for the handling of soil. 
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Westbound I-84 to Northbound I-280
Woodside, California

Boring Northing Easting

B1 1,986,190.750 6,056,163.649
B2 1,986,134.259 6,056,087.049
B3 1,986,067.893 6,056,058.080
B4 1,986,021.353 6,055,984.836
B5 1,985,991.685 6,055,950.035
B6 1,985,967.227 6,055,861.378
B7 1,985,922.745 6,055,782.269
B8 1,985,983.429 6,055,698.441
B9 1,985,987.450 6,055,626.180

B10 1,986,052.787 6,055,559.439

Northing and easting coordinates shown are in feet, NAD 83, Zone 3

TABLE 1
Boring Coordinates
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TABLE 2
Summary of Lead and pH Results

Westbound I-84 to Northbound I-280
Woodside, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

B1-0 0 to 0.5 3.8 ---
B1-1 1 to 1.5 8.1 ---
B1-3 3 to 3.5 11 ---

B2-0 0 to 0.5 21 ---
B2-1 1 to 1.5 6.8 ---
B2-3 3 to 3.5 6.7 ---
B2-5 5 to 5.5 8.1 ---

B3-0 0 to 0.5 3.4 ---
B3-1 1 to 1.5 3.7 ---
B3-3 3 to 3.5 10 ---
B3-5 5 to 5.5 8.3 ---

B4-0 0 to 0.5 40 ---
B4-1 1 to 1.5 11 ---
B4-3 3 to 3.5 31 ---
B4-5 5 to 5.5 13 ---

B5-0 0 to 0.5 <1.0 ---
B5-1 1 to 1.5 1.3 ---
B5-3 3 to 3.5 2.8 ---
B5-5 5 to 5.5 17 ---

B6-0 0 to 0.5 64 3.5
B6-1 1 to 1.5 19 ---
B6-3 3 to 3.5 12 ---
B6-5 5 to 5.5 9.4 ---

B7-0 0 to 0.5 <1.0 ---
B7-1 1 to 1.5 <1.0 ---
B7-3 3 to 3.5 <1.0 ---
B7-5 5 to 5.5 2.6 ---

B8-0 0 to 0.5 50 4.7
B8-1 1 to 1.5 4.8 ---
B8-3 3 to 3.5 4.4 ---
B8-5 5 to 5.5 6.3 ---

B9-0 0 to 0.5 3.5 ---
B9-1 1 to 1.5 <1.0 ---
B9-3 3 to 3.5 4.4 ---
B9-5 5 to 5.5 1.2 ---
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TABLE 2
Summary of Lead and pH Results

Westbound I-84 to Northbound I-280
Woodside, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

B10-0 0 to 0.5 19 ---
B10-1 1 to 1.5 1.3 ---
B10-3 3 to 3.5 5.2 ---
B10-5 5 to 5.5 <1.0 ---

EB1 <0.0050 ---
Equip Rinse Blank #1 <0.0050 ---
Equip Rinse Blank #2 <0.0050 ---
Equip Rinse Blank #3 <0.0050 ---

Hazardous Waste Criteria
TTLC (mg/kg) 1,000 1,000

STLC (mg/l) 5.0 5.0
TCLP (mg/l) 5.0 5.0

Notes:
mg/kg  = Milligrams per kilogram

mg/l  = Milligrams per liter
WET  = Waste Extraction Test using citric acid as the extraction fluid

TCLP  = Toxicity Characteristic Leaching Procedure
TTLC  = Total Threshold Limit Concentration
STLC  = Soluble Threshold Limit Concentration
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TABLE 3
Summary of CAM 17 Metals Results
Westbound I-84 to Northbound I-280

Woodside, California

Sample
ID

Sample
Depth (ft) A
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B1-0 0 to 0.5 <2.0 3.2 210 <1.0 <1.0 36 9.9 35 3.8 <0.10 <1.0 36 <1.0 <1.0 <1.0 46 33

B2-5 5 to 5.5 <2.0 2.9 260 <1.0 <1.0 23 7.6 50 8.1 <0.10 <1.0 25 <1.0 <1.0 <1.0 39 50

B3-3 3 to 3.5 <2.0 6.5 200 <1.0 <1.0 28 8.9 48 10 0.11 <1.0 27 <1.0 <1.0 <1.0 50 59

B5-3 3 to 3.5 <2.0 1.8 150 <1.0 <1.0 19 7.1 22 2.8 <0.10 <1.0 26 <1.0 <1.0 <1.0 46 52

B7-1 1 to 1.5 <2.0 <1.0 12 <1.0 <1.0 150
1.4

24 62 <1.0 <0.10 <1.0 220
8.0

<1.0 <1.0 <1.0 73 38

B9-1 1 to 1.5 <2.0 1.0 11 <1.0 <1.0 87
<1.0

23 90 <1.0 <0.10 <1.0 61 1.1 <1.0 <1.0 95 51

ESLs
Residential Land Use 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 10 20 0.78 200 600

Commercial/Industrial Land Use 40 1.6 1,500 8.0 12 2,500 80 230 320 10 40 150 10 40 10 200 600
Construction Worker Exposure 120 10 61,000 180 110 460,000* 49 12,000 320 27 1,500 6,100 1,500 1,500 3.1 1,500 93,000

Hazardous Waste Criteria
TTLC (mg/kg) 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000

STLC (mg/l) 15 5.0 100 0.75 1.0 5.0 80 25 5.0 0.2 350 20 1.0 5.0 7.0 24 250
TCLP (mg/l) --- 5.0 100 --- 1.0 6.0 --- --- 5.0 0.2 --- --- 1.0 5.0 --- --- ---

Notes:
Results are shown in milligrams per kilogram (mg/kg).
*Value listed is for Chromium III, as there is no construction exposure standard for total chromium.
Values listed in italics are results of WET analysis
< = Analyte was not detected above the laboratory reporting limit.
ESLs = Environmental Screening Levels, Tables A and K-3, SFRWQCB, December 2013.
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
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TABLE 4
Summary of Petroleum Hydrocarbons Results

Westbound I-84 to Northbound I-280
Woodside, California

Sample ID
Sample

Depth (ft)
TPHd

(mg/kg)
TPHmo
(mg/kg)

B1-0 0 to 0.5 660 3,300
B1-1 1 to 1.5 3.4 11
B1-3 3 to 3.5 1.8 3.4

B3-0 0 to 0.5 13 59
B3-1 1 to 1.5 8.9 44
B3-3 3 to 3.5 2.7 7.9

B5-0 0 to 0.5 2,900 12,000
B5-1 1 to 1.5 2.2 5.9
B5-3 3 to 3.5 590 2,300

B7-0 0 to 0.5 12 57
B7-1 1 to 1.5 31 170
B7-3 3 to 3.5 270 1,500

B10-0 0 to 0.5 5.5 13
B10-1 1 to 1.5 8.9 11
B10-3 3 to 3.5 15 13
B10-5 5 to 5.5 3.4 4.6

ESLs
Residential 100 100

Commercial/Industrial 110 500
Construction Exposure 900 28,000

Notes:
mg/kg  = milligrams per kilogram
TPHd  = Total petroleum hydrocarbons as diesel

TPHmo  = Total petroleum hydrocarbons as motor oil
ND  = Not Detected 
 ---  = Not analyzed

<  = Not detected above the stated laboratory reporting limit
ESLs  = Environmental Screening Levels, Tables A and K-3, SFRWQCB, Decem  
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TABLE 5
Summary of NOA Results

Westbound I-84 to Northbound I-280
Woodside, California

Sample Asbestos Content
Sample ID Depth (feet) (% dry weight)

B1-0 0 to 0.5 ND
B1-10 10 to 10.5 ND
B1-20 20 to 20.5 ND
B1-30 30 to 30.5 ND
B1-40 40 to 40.5 ND

B2-0 0 to 0.5 ND
B2-5 5 to 5.5 ND

B2-10 10 to 10.5 ND

B3-0 0 to 0.5 ND
B3-10 10 to 10.5 ND
B3-20 20 to 20.5 ND
B3-30 30 to 30.5 ND
B3-40 40 to 40.5 ND

B4-0 0 to 0.5 <0.25% Chrysotile
B4-5 5 to 5.5 ND
B4-7 7 to 7.5 <0.25% Chrysotile

B5-0 0 to 0.5 ND
B5-10 10 to 10.5 ND
B5-20 20 to 20.5 ND
B5-30 30 to 30.5 ND
B5-40 40 to 40.5 ND

B6-0 0 to 0.5 ND
B6-5 5 to 5.5 <0.25% Chrysotile

B7-0 0 to 0.5 ND
B7-10 10 to 10.5 <0.25% Chrysotile
B7-20 20 to 20.5 ND
B7-30 30 to 30.5 ND
B7-40 40 to 40.5 ND

B8-0 0 to 0.5 <0.25% Chrysotile
B8-5 5 to 5.5 <0.25% Chrysotile
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TABLE 5
Summary of NOA Results

Westbound I-84 to Northbound I-280
Woodside, California

Sample Asbestos Content
Sample ID Depth (feet) (% dry weight)

B9-0 0 to 0.5 ND
B9-10 10 to 10.5 <0.25% Chrysotile
B9-20 20 to 20.5 1.75% Chrysotile
B9-30 30 to 30.5 <0.25% Chrysotile

B10-0 0 to 0.5 <0.25% Chrysotile
B10-5 5 to 5.5 <0.25% Chrysotile

ND  = None detected at 0.25% target analytical sensitivity.
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June 30, 2014

6671 Brisa Street

Livermore, CA 94550

Luann Beadle

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

TCEQ No. : T104704502

Re: ATL Work Order Number :

Client Reference :

1401867

Enclosed are the results for sample(s) received on June 24, 2014 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

SR-84/I-280, E8721-02-06

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

B2-0 1401867-01 Soil 6/20/14   7:10 6/24/14   9:47

B2-1 1401867-02 Soil 6/20/14   7:12 6/24/14   9:47

B2-3 1401867-03 Soil 6/20/14   7:15 6/24/14   9:47

B2-5 1401867-04 Soil 6/20/14   7:20 6/24/14   9:47

B4-0 1401867-05 Soil 6/20/14   8:00 6/24/14   9:47

B4-1 1401867-06 Soil 6/20/14   8:02 6/24/14   9:47

B4-3 1401867-07 Soil 6/20/14   8:25 6/24/14   9:47

B4-5 1401867-08 Soil 6/20/14   8:30 6/24/14   9:47

B6-0 1401867-09 Soil 6/20/14   8:55 6/24/14   9:47

B6-1 1401867-10 Soil 6/20/14   9:00 6/24/14   9:47

B6-3 1401867-11 Soil 6/20/14   9:10 6/24/14   9:47

B6-5 1401867-12 Soil 6/20/14   9:20 6/24/14   9:47

B8-0 1401867-13 Soil 6/20/14   9:35 6/24/14   9:47

B8-1 1401867-14 Soil 6/20/14   9:42 6/24/14   9:47

B8-3 1401867-15 Soil 6/20/14   9:50 6/24/14   9:47

B8-5 1401867-16 Soil 6/20/14  10:00 6/24/14   9:47

B10-0 1401867-17 Soil 6/20/14  10:20 6/24/14   9:47

B10-1 1401867-18 Soil 6/20/14  10:24 6/24/14   9:47

B10-3 1401867-19 Soil 6/20/14  10:35 6/24/14   9:47

B10-5 1401867-20 Soil 6/20/14  10:45 6/24/14   9:47

EB1 1401867-21 Water 6/20/14   8:00 6/24/14   9:47

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 14



6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Lead by ICP-AES EPA 6010B

Analyte: Lead Analyst: CB

21 1 B4F0518 06/27/2014 06/27/14 15:361401867-01 mg/kgB2-0 1.0

6.8 1 B4F0518 06/27/2014 06/27/14 15:381401867-02 mg/kgB2-1 1.0

6.7 1 B4F0518 06/27/2014 06/27/14 15:401401867-03 mg/kgB2-3 1.0

40 1 B4F0518 06/27/2014 06/27/14 15:431401867-05 mg/kgB4-0 1.0

11 1 B4F0518 06/27/2014 06/27/14 15:451401867-06 mg/kgB4-1 1.0

31 1 B4F0518 06/27/2014 06/27/14 15:481401867-07 mg/kgB4-3 1.0

13 1 B4F0518 06/27/2014 06/27/14 15:501401867-08 mg/kgB4-5 1.0

64 1 B4F0518 06/27/2014 06/27/14 15:561401867-09 mg/kgB6-0 0.99

19 1 B4F0518 06/27/2014 06/27/14 15:581401867-10 mg/kgB6-1 1.0

12 1 B4F0518 06/27/2014 06/27/14 16:001401867-11 mg/kgB6-3 1.0

9.4 1 B4F0518 06/27/2014 06/27/14 16:071401867-12 mg/kgB6-5 1.0

50 1 B4F0518 06/27/2014 06/27/14 16:091401867-13 mg/kgB8-0 1.0

4.8 1 B4F0518 06/27/2014 06/27/14 16:121401867-14 mg/kgB8-1 1.0

4.4 1 B4F0518 06/27/2014 06/27/14 16:141401867-15 mg/kgB8-3 1.0

6.3 1 B4F0518 06/27/2014 06/27/14 16:171401867-16 mg/kgB8-5 1.0

19 1 B4F0518 06/27/2014 06/27/14 16:231401867-17 mg/kgB10-0 1.0

1.3 1 B4F0518 06/27/2014 06/27/14 16:251401867-18 mg/kgB10-1 1.0

5.2 1 B4F0518 06/27/2014 06/27/14 16:271401867-19 mg/kgB10-3 1.0

ND 1 B4F0518 06/27/2014 06/27/14 16:291401867-20 mg/kgB10-5 1.0

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Lead by ICP-AES EPA 6010B

Analyte: Lead Analyst: CB

ND 1 B4F0482 06/26/2014 06/26/14 17:221401867-21 mg/LEB1 0.0050
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Mercury by AA (Cold Vapor) EPA 7471A

Analyte: Mercury Analyst: SB

ND 1 B4F0476 06/26/2014 06/26/14 16:051401867-04 mg/kgB2-5 0.10

Lab ID: 1401867-04

Client Sample ID B2-5

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0471 06/26/2014 06/27/14 11:172.0ND

Arsenic 1 B4F0471 06/26/2014 06/27/14 11:171.02.9

Barium 1 B4F0471 06/26/2014 06/27/14 11:171.0260

Beryllium 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Cadmium 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Chromium 1 B4F0471 06/26/2014 06/27/14 11:171.023

Cobalt 1 B4F0471 06/26/2014 06/27/14 11:171.07.6

Copper 1 B4F0471 06/26/2014 06/27/14 11:172.050

Lead 1 B4F0471 06/26/2014 06/27/14 11:171.08.1

Molybdenum 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Nickel 1 B4F0471 06/26/2014 06/27/14 11:171.025

Selenium 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Silver 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Thallium 1 B4F0471 06/26/2014 06/27/14 11:171.0ND

Vanadium 1 B4F0471 06/26/2014 06/27/14 11:171.039

Zinc 1 B4F0471 06/26/2014 06/27/14 11:171.050

Lab ID: 1401867-17

Client Sample ID B10-0

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0459 06/25/2014 06/26/14 20:431.05.5

ORO 1 B4F0459 06/25/2014 06/26/14 20:431.013

Surrogate: p-Terphenyl 55.7 % 06/25/2014 06/26/14 20:43B4F045926 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401867-18

Client Sample ID B10-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0459 06/25/2014 06/26/14 20:261.08.9

ORO 1 B4F0459 06/25/2014 06/26/14 20:261.011

Surrogate: p-Terphenyl 76.0 % 06/25/2014 06/26/14 20:26B4F045926 - 145

Lab ID: 1401867-19

Client Sample ID B10-3

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0459 06/25/2014 06/26/14 20:591.015

ORO 1 B4F0459 06/25/2014 06/26/14 20:591.013

Surrogate: p-Terphenyl 81.4 % 06/25/2014 06/26/14 20:59B4F045926 - 145

Lab ID: 1401867-20

Client Sample ID B10-5

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0459 06/25/2014 06/26/14 20:091.03.4

ORO 1 B4F0459 06/25/2014 06/26/14 20:091.04.6

Surrogate: p-Terphenyl 71.0 % 06/25/2014 06/26/14 20:09B4F045926 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0471 - EPA 3050B

Blank (B4F0471-BLK1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Antimony ND 2.0 NR

Arsenic ND 1.0 NR

Barium ND 1.0 NR

Beryllium ND 1.0 NR

Cadmium ND 1.0 NR

Chromium ND 1.0 NR

Cobalt ND 1.0 NR

Copper ND 2.0 NR

Lead ND 1.0 NR

Molybdenum ND 1.0 NR

Nickel ND 1.0 NR

Selenium ND 1.0 NR

Silver ND 1.0 NR

Thallium ND 1.0 NR

Vanadium ND 1.0 NR

Zinc ND 1.0 NR

LCS (B4F0471-BS1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Antimony 47.5540 2.0 50.0000 95.1 80 - 120

Arsenic 46.5570 1.0 50.0000 93.1 80 - 120

Barium 48.6271 1.0 50.0000 97.3 80 - 120

Beryllium 47.9301 1.0 50.0000 95.9 80 - 120

Cadmium 46.9588 1.0 50.0000 93.9 80 - 120

Chromium 49.5198 1.0 50.0000 99.0 80 - 120

Cobalt 49.0192 1.0 50.0000 98.0 80 - 120

Copper 47.5332 2.0 50.0000 95.1 80 - 120

Lead 47.8740 1.0 50.0000 95.7 80 - 120

Molybdenum 49.2416 1.0 50.0000 98.5 80 - 120

Nickel 47.9171 1.0 50.0000 95.8 80 - 120

Selenium 42.4864 1.0 50.0000 85.0 80 - 120

Silver 45.8770 1.0 50.0000 91.8 80 - 120

Thallium 48.0566 1.0 50.0000 96.1 80 - 120

Vanadium 47.8783 1.0 50.0000 95.8 80 - 120

Zinc 48.8029 1.0 50.0000 97.6 80 - 120

Duplicate (B4F0471-DUP1) Source: 1401860-01 Prepared: 6/26/2014 Analyzed: 6/26/2014

Antimony ND 100 ND NR 20

Arsenic ND 50 ND NR 20

Beryllium ND 50 ND NR 20

Cadmium ND 50 ND NR 20

Chromium 7.49625 50 2.91868 NR 87.9 20 R

Cobalt ND 50 ND NR 20

Copper 16.5706 100 17.5872 NR 5.95 20
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Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B4F0471 - EPA 3050B (continued)

Duplicate (B4F0471-DUP1) - Continued Source: 1401860-01 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead ND 50 ND NR 20

Molybdenum 5.06534 50 7.61212 NR 40.2 20 R

Nickel 11.8296 50 7.11007 NR 49.8 20 R

Selenium ND 50 ND NR 20

Silver 72.5143 50 82.5088 NR 12.9 20

Thallium ND 50 ND NR 20

Vanadium ND 50 ND NR 20

Zinc 502.176 50 421.710 NR 17.4 20

Duplicate (B4F0471-DUP2) Source: 1401860-01RE1 Prepared: 6/26/2014 Analyzed: 6/26/2014

Barium 35732.1 100 32020.7 NR 11.0 20

Matrix Spike (B4F0471-MS1) Source: 1401860-01 Prepared: 6/26/2014 Analyzed: 6/26/2014

Antimony 100.287 100 125.000 ND 80.2 21 - 109

Arsenic 114.087 50 125.000 ND 91.3 55 - 102

Beryllium 116.326 50 125.000 ND 93.1 60 - 104

Cadmium 140.993 50 125.000 ND 113 52 - 100 M1

Chromium 175.604 50 125.000 2.91868 138 53 - 113 M1

Cobalt 97.3808 50 125.000 ND 77.9 53 - 104

Copper 148.077 100 125.000 17.5872 104 51 - 122

Lead 135.234 50 125.000 ND 108 51 - 106 M1

Molybdenum 130.230 50 125.000 7.61212 98.1 55 - 103

Nickel 171.639 50 125.000 7.11007 132 48 - 112 M1

Selenium 86.9662 50 125.000 ND 69.6 53 - 104

Silver 205.131 50 125.000 82.5088 98.1 61 - 109

Thallium 124.715 50 125.000 ND 99.8 44 - 103

Vanadium 77.2844 50 125.000 ND 61.8 55 - 115

Zinc 576.602 50 125.000 421.710 124 24 - 130

Matrix Spike (B4F0471-MS2) Source: 1401860-01RE1 Prepared: 6/26/2014 Analyzed: 6/26/2014

Barium 45566.5 100 125.000 32020.7 10800 40 - 130 M3

Matrix Spike Dup (B4F0471-MSD1) Source: 1401860-01 Prepared: 6/26/2014 Analyzed: 6/26/2014

Antimony 102.588 100 125.000 ND 82.1 21 - 109 2.27 20

Arsenic 105.317 50 125.000 ND 84.3 55 - 102 7.99 20

Beryllium 112.565 50 125.000 ND 90.1 60 - 104 3.29 20

Cadmium 135.212 50 125.000 ND 108 52 - 100 4.19 20 M1

Chromium 130.516 50 125.000 2.91868 102 53 - 113 29.5 20 M1

Cobalt 93.3273 50 125.000 ND 74.7 53 - 104 4.25 20

Copper 137.599 100 125.000 17.5872 96.0 51 - 122 7.34 20

Lead 127.656 50 125.000 ND 102 51 - 106 5.76 20

Molybdenum 125.849 50 125.000 7.61212 94.6 55 - 103 3.42 20

Nickel 144.159 50 125.000 7.11007 110 48 - 112 17.4 20

Selenium 76.7320 50 125.000 ND 61.4 53 - 104 12.5 20

Silver 201.386 50 125.000 82.5088 95.1 61 - 109 1.84 20

Thallium 120.433 50 125.000 ND 96.3 44 - 103 3.49 20

Vanadium 78.9391 50 125.000 ND 63.2 55 - 115 2.12 20
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Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B4F0471 - EPA 3050B (continued)

Matrix Spike Dup (B4F0471-MSD1) - Continued Source: 1401860-01 Prepared: 6/26/2014 Analyzed: 6/26/2014

Zinc 571.270 50 125.000 421.710 120 24 - 130 0.929 20

Matrix Spike Dup (B4F0471-MSD2) Source: 1401860-01RE1 Prepared: 6/26/2014 Analyzed: 6/26/2014

Barium 44144.4 100 125.000 32020.7 9700 40 - 130 3.17 20 M3

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 14



6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.
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Lead by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B4F0482 - EPA 3010A

Blank (B4F0482-BLK1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead ND 0.0050 NR

LCS (B4F0482-BS1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 1.01694 0.0050 1.00000 102 80 - 120

Duplicate (B4F0482-DUP1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead ND 0.0050 ND NR 20

Matrix Spike (B4F0482-MS1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 2.54782 0.0050 2.50000 ND 102 81 - 105

Matrix Spike Dup (B4F0482-MSD1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 2.52846 0.0050 2.50000 ND 101 81 - 105 0.763 20

Batch B4F0518 - EPA 3050 Modified

Blank (B4F0518-BLK1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

Blank (B4F0518-BLK2) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

LCS (B4F0518-BS1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 101.366 1.0 100.000 101 80 - 120

Duplicate (B4F0518-DUP1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 12.0942 1.0 8.06646 NR 40.0 20 R

Duplicate (B4F0518-DUP2) Source: 1401867-11 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 12.7805 1.0 11.5235 NR 10.3 20

Matrix Spike (B4F0518-MS1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 174.064 1.0 250.000 8.06646 66.4 51 - 106

Matrix Spike (B4F0518-MS2) Source: 1401867-11 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 166.417 1.0 250.000 11.5235 62.0 51 - 106

Matrix Spike Dup (B4F0518-MSD1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 161.000 0.99 247.525 8.06646 61.8 51 - 106 7.80 20
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Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0476 - EPA 7471

Blank (B4F0476-BLK1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Mercury ND 0.10 NR

LCS (B4F0476-BS1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Mercury 0.815761 0.10 0.833333 97.9 80 - 120

Matrix Spike (B4F0476-MS1) Source: 1401848-04 Prepared: 6/26/2014 Analyzed: 6/26/2014

Mercury 0.861226 0.10 0.833333 0.037706 98.8 70 - 130

Matrix Spike Dup (B4F0476-MSD1) Source: 1401848-04 Prepared: 6/26/2014 Analyzed: 6/26/2014

Mercury 0.895348 0.10 0.833333 0.037706 103 70 - 130 3.89 20

Post Spike (B4F0476-PS1) Source: 1401848-04 Prepared: 6/26/2014 Analyzed: 6/26/2014

Mercury 0.005936 5.00000E-3 0.000452 110 85 - 115
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Diesel Range Organics by EPA 8015B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0459 - GCSEMI_DRO_SOIL_LL

Blank (B4F0459-BLK1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO ND 1.0 NR

ORO ND 1.0 NR

2.201 2.66667 82.5 26 - 145Surrogate: p-Terphenyl

LCS (B4F0459-BS1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 26.8153 1.0 33.3333 80.4 28 - 138

2.319 2.66667 87.0 26 - 145Surrogate: p-Terphenyl

Duplicate (B4F0459-DUP1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 12.4850 1.0 31.4393 NR 86.3 20 R2

0.9303 2.66667 34.9 26 - 145Surrogate: p-Terphenyl

Matrix Spike (B4F0459-MS1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 20.2530 1.0 33.3333 31.4393 -33.6 18 - 122 M2

0.9333 2.66667 35.0 26 - 145Surrogate: p-Terphenyl

Matrix Spike Dup (B4F0459-MSD1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 21.6070 1.0 33.3333 31.4393 -29.5 18 - 122 6.47 20 M2

0.8030 2.66667 30.1 26 - 145Surrogate: p-Terphenyl
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Notes and Definitions

R2 RPD value outside acceptance criteria due to possible matrix interference.

R RPD value outside acceptance criteria.  Calculation is based on raw values.

M3 Matrix spike recovery outside of acceptance limit due to disproportionate concentration of the analyte to spike level.  The analytical batch 

was validated by the laboratory control sample.

M2 Matrix spike recovery outside of acceptance limit due to possible matrix interference.  The analytical batch was validated by the laboratory 

control sample.

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified. 
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July 14, 2014

6671 Brisa Street

Livermore, CA 94550

Luann Beadle

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

TCEQ No. : T104704502

Re: ATL Work Order Number :

Client Reference :

1401867

Enclosed are the results for sample(s) received on June 24, 2014 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

SR-84/I-280, E8721-02-06

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.
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Project Number :

Report To :
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Geocon Consultants, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

B6-0 1401867-09 Soil 6/20/14   8:55 6/24/14   9:47

B8-0 1401867-13 Soil 6/20/14   9:35 6/24/14   9:47
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6671 Brisa Street
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Report To :
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Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.
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Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

STLC Metals by ICP-AES by EPA 6010B

Analyte: Lead Analyst: CB

3.5 20 B4G0174 07/11/2014 07/11/14 13:371401867-09 mg/LB6-0 1.0

4.7 20 B4G0174 07/11/2014 07/11/14 13:451401867-13 mg/LB8-0 1.0
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QUALITY CONTROL SECTION

STLC Metals by ICP-AES by EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B4G0174 - STLC Extraction

Blank (B4G0174-BLK1) Prepared: 7/11/2014 Analyzed: 7/11/2014

Lead ND 1.0 NR

LCS (B4G0174-BS1) Prepared: 7/11/2014 Analyzed: 7/11/2014

Lead 2.02884 2.00000 101 80 - 120

Duplicate (B4G0174-DUP1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Lead 3.14262 1.0 3.51147 NR 11.1 20

Matrix Spike (B4G0174-MS1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Lead 5.64276 2.50000 3.51147 85.3 41 - 136

Matrix Spike Dup (B4G0174-MSD1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Lead 5.74505 2.50000 3.51147 89.3 41 - 136 1.80 20
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

SR-84/I-280, E8721-02-06

Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes and Definitions

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified. 
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June 30, 2014

6671 Brisa Street

Livermore, CA 94550

Luann Beadle

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

TCEQ No. : T104704502

Re: ATL Work Order Number :

Client Reference :

1401868

Enclosed are the results for sample(s) received on June 24, 2014 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

WB SR-84 to NB I-280, E8721-02-06

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

B1 / 0' 1401868-01 Soil 6/19/14  10:08 6/24/14   9:47

B1 / 1' 1401868-02 Soil 6/19/14  10:12 6/24/14   9:47

B1 / 3' 1401868-03 Soil 6/19/14  10:15 6/24/14   9:47

B3 / 0' 1401868-05 Soil 6/19/14  12:16 6/24/14   9:47

B3 / 1' 1401868-06 Soil 6/19/14  12:16 6/24/14   9:47

B3 / 3' 1401868-07 Soil 6/19/14  12:25 6/24/14   9:47

B3 / 5' 1401868-08 Soil 6/19/14  12:29 6/24/14   9:47

Equip Rinse Blank #1 1401868-09 Water 6/19/14  12:40 6/24/14   9:47

B5 / 0' 1401868-10 Soil 6/20/14   8:35 6/24/14   9:47

B5 / 1' 1401868-11 Soil 6/20/14   8:40 6/24/14   9:47

B5 / 3' 1401868-12 Soil 6/20/14   8:43 6/24/14   9:47

B5 / 5' 1401868-13 Soil 6/20/14   8:47 6/24/14   9:47

B7 / 0' 1401868-14 Soil 6/20/14  10:05 6/24/14   9:47

B7 / 1' 1401868-15 Soil 6/20/14  10:08 6/24/14   9:47

B7 / 3' 1401868-16 Soil 6/20/14  10:12 6/24/14   9:47

B7 / 5' 1401868-17 Soil 6/20/14  10:18 6/24/14   9:47

Equip Rinse Blank #2 1401868-18 Water 6/20/14  10:21 6/24/14   9:47

B9 / 0' 1401868-19 Soil 6/20/14  12:12 6/24/14   9:47

B9 / 1' 1401868-20 Soil 6/20/14  12:16 6/24/14   9:47

B9 / 3' 1401868-21 Soil 6/20/14  12:18 6/24/14   9:47

B9 / 5' 1401868-22 Soil 6/20/14  12:22 6/24/14   9:47

Equip Rinse Blank #3 1401868-23 Water 6/20/14  12:35 6/24/14   9:47
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Lead by ICP-AES EPA 6010B

Analyte: Lead Analyst: CB

8.1 1 B4F0518 06/27/2014 06/27/14 17:391401868-02 mg/kgB1 / 1' 1.0

11 1 B4F0519 06/27/2014 06/27/14 16:551401868-03 mg/kgB1 / 3' 0.99

3.4 1 B4F0519 06/27/2014 06/27/14 16:571401868-05 mg/kgB3 / 0' 1.0

3.7 1 B4F0519 06/27/2014 06/27/14 17:001401868-06 mg/kgB3 / 1' 1.0

8.3 1 B4F0519 06/27/2014 06/27/14 17:021401868-08 mg/kgB3 / 5' 1.0

ND 1 B4F0519 06/27/2014 06/27/14 17:041401868-10 mg/kgB5 / 0' 1.0

1.3 1 B4F0519 06/27/2014 06/27/14 17:061401868-11 mg/kgB5 / 1' 1.0

17 1 B4F0519 06/27/2014 06/27/14 17:091401868-13 mg/kgB5 / 5' 1.0

ND 1 B4F0519 06/27/2014 06/27/14 17:111401868-14 mg/kgB7 / 0' 1.0

ND 1 B4F0519 06/27/2014 06/27/14 17:141401868-16 mg/kgB7 / 3' 1.0

2.6 1 B4F0519 06/27/2014 06/27/14 17:201401868-17 mg/kgB7 / 5' 1.0

3.5 1 B4F0519 06/27/2014 06/27/14 17:281401868-19 mg/kgB9 / 0' 1.0

4.4 1 B4F0519 06/27/2014 06/27/14 17:301401868-21 mg/kgB9 / 3' 1.0

1.2 1 B4F0519 06/27/2014 06/27/14 17:311401868-22 mg/kgB9 / 5' 1.0

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Lead by ICP-AES EPA 6010B

Analyte: Lead Analyst: CB

ND 1 B4F0482 06/26/2014 06/26/14 17:301401868-09 mg/LEquip Rinse 

Blank #1

0.0050

ND 1 B4F0482 06/26/2014 06/26/14 17:321401868-18 mg/LEquip Rinse 

Blank #2

0.0050

ND 1 B4F0482 06/26/2014 06/26/14 17:341401868-23 mg/LEquip Rinse 

Blank #3

0.0050
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes

Date/Time

AnalyzedPreparedBatchDilutionPQLResultLaboratory ID Client Sample ID Units

Mercury by AA (Cold Vapor) EPA 7471A

Analyte: Mercury Analyst: SB

ND 1 B4F0511 06/27/2014 06/27/14 14:331401868-01 mg/kgB1 / 0' 0.10

0.11 1 B4F0511 06/27/2014 06/27/14 14:431401868-07 mg/kgB3 / 3' 0.10

ND 1 B4F0511 06/27/2014 06/27/14 14:491401868-12 mg/kgB5 / 3' 0.10

ND 1 B4F0511 06/27/2014 06/27/14 14:511401868-15 mg/kgB7 / 1' 0.10

ND 1 B4F0511 06/27/2014 06/27/14 14:531401868-20 mg/kgB9 / 1' 0.10

Lab ID: 1401868-01

Client Sample ID B1 / 0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0500 06/26/2014 06/27/14 19:362.0ND

Arsenic 1 B4F0500 06/26/2014 06/27/14 19:361.03.2

Barium 1 B4F0500 06/26/2014 06/27/14 19:361.0210

Beryllium 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Cadmium 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Chromium 1 B4F0500 06/26/2014 06/27/14 19:361.036

Cobalt 1 B4F0500 06/26/2014 06/27/14 19:361.09.9

Copper 1 B4F0500 06/26/2014 06/27/14 19:362.035

Lead 1 B4F0500 06/26/2014 06/27/14 19:361.03.8

Molybdenum 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Nickel 1 B4F0500 06/26/2014 06/27/14 19:361.036

Selenium 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Silver 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Thallium 1 B4F0500 06/26/2014 06/27/14 19:361.0ND

Vanadium 1 B4F0500 06/26/2014 06/27/14 19:361.046

Zinc 1 B4F0500 06/26/2014 06/27/14 19:361.033

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 50 B4F0458 06/25/2014 06/26/14 17:2450660

ORO 50 B4F0458 06/25/2014 06/26/14 17:24503300

Surrogate: p-Terphenyl 0% 06/25/2014 06/26/14 17:24B4F045826 - 145 S4
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-02

Client Sample ID B1 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 15:591.03.4

ORO 1 B4F0458 06/25/2014 06/26/14 15:591.011

Surrogate: p-Terphenyl 82.0 % 06/25/2014 06/26/14 15:59B4F045826 - 145

Lab ID: 1401868-03

Client Sample ID B1 / 3'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 15:091.01.8

ORO 1 B4F0458 06/25/2014 06/26/14 15:091.03.4

Surrogate: p-Terphenyl 70.7 % 06/25/2014 06/26/14 15:09B4F045826 - 145

Lab ID: 1401868-05

Client Sample ID B3 / 0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 16:501.013

ORO 1 B4F0458 06/25/2014 06/26/14 16:501.059

Surrogate: p-Terphenyl 66.1 % 06/25/2014 06/26/14 16:50B4F045826 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-06

Client Sample ID B3 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 16:161.08.9

ORO 1 B4F0458 06/25/2014 06/26/14 16:161.044

Surrogate: p-Terphenyl 71.2 % 06/25/2014 06/26/14 16:16B4F045826 - 145

Lab ID: 1401868-07

Client Sample ID B3 / 3'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0500 06/26/2014 06/27/14 19:432.0ND

Arsenic 1 B4F0500 06/26/2014 06/27/14 19:431.06.5

Barium 1 B4F0500 06/26/2014 06/27/14 19:431.0200

Beryllium 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Cadmium 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Chromium 1 B4F0500 06/26/2014 06/27/14 19:431.028

Cobalt 1 B4F0500 06/26/2014 06/27/14 19:431.08.9

Copper 1 B4F0500 06/26/2014 06/27/14 19:432.048

Lead 1 B4F0500 06/26/2014 06/27/14 19:431.010

Molybdenum 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Nickel 1 B4F0500 06/26/2014 06/27/14 19:431.027

Selenium 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Silver 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Thallium 1 B4F0500 06/26/2014 06/27/14 19:431.0ND

Vanadium 1 B4F0500 06/26/2014 06/27/14 19:431.050

Zinc 1 B4F0500 06/26/2014 06/27/14 19:431.059

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 15:261.02.7

ORO 1 B4F0458 06/25/2014 06/26/14 15:261.07.9

Surrogate: p-Terphenyl 69.0 % 06/25/2014 06/26/14 15:26B4F045826 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-10

Client Sample ID B5 / 0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 100 B4F0458 06/25/2014 06/26/14 17:412002900

ORO 100 B4F0458 06/25/2014 06/26/14 17:4120012000

Surrogate: p-Terphenyl 0% 06/25/2014 06/26/14 17:41B4F045826 - 145 S4

Lab ID: 1401868-11

Client Sample ID B5 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 15:431.02.2

ORO 1 B4F0458 06/25/2014 06/26/14 15:431.05.9

Surrogate: p-Terphenyl 65.1 % 06/25/2014 06/26/14 15:43B4F045826 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-12

Client Sample ID B5 / 3'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0500 06/26/2014 06/27/14 19:442.0ND

Arsenic 1 B4F0500 06/26/2014 06/27/14 19:441.01.8

Barium 1 B4F0500 06/26/2014 06/27/14 19:441.0150

Beryllium 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Cadmium 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Chromium 1 B4F0500 06/26/2014 06/27/14 19:441.019

Cobalt 1 B4F0500 06/26/2014 06/27/14 19:441.07.1

Copper 1 B4F0500 06/26/2014 06/27/14 19:442.022

Lead 1 B4F0500 06/26/2014 06/27/14 19:441.02.8

Molybdenum 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Nickel 1 B4F0500 06/26/2014 06/27/14 19:441.026

Selenium 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Silver 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Thallium 1 B4F0500 06/26/2014 06/27/14 19:441.0ND

Vanadium 1 B4F0500 06/26/2014 06/27/14 19:441.046

Zinc 1 B4F0500 06/26/2014 06/27/14 19:441.052

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 10 B4F0458 06/25/2014 06/26/14 17:0720590

ORO 10 B4F0458 06/25/2014 06/26/14 17:07202300

Surrogate: p-Terphenyl 0% 06/25/2014 06/26/14 17:07B4F045826 - 145 S4

Lab ID: 1401868-14

Client Sample ID B7 / 0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 1 B4F0458 06/25/2014 06/26/14 16:331.012

ORO 1 B4F0458 06/25/2014 06/26/14 16:331.057

Surrogate: p-Terphenyl 73.2 % 06/25/2014 06/26/14 16:33B4F045826 - 145
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-15

Client Sample ID B7 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0500 06/26/2014 06/27/14 19:452.0ND

Arsenic 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Barium 1 B4F0500 06/26/2014 06/27/14 19:451.012

Beryllium 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Cadmium 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Chromium 1 B4F0500 06/26/2014 06/27/14 19:451.0150

Cobalt 1 B4F0500 06/26/2014 06/27/14 19:451.024

Copper 1 B4F0500 06/26/2014 06/27/14 19:452.062

Lead 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Molybdenum 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Nickel 1 B4F0500 06/26/2014 06/27/14 19:451.0220

Selenium 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Silver 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Thallium 1 B4F0500 06/26/2014 06/27/14 19:451.0ND

Vanadium 1 B4F0500 06/26/2014 06/27/14 19:451.073

Zinc 1 B4F0500 06/26/2014 06/27/14 19:451.038

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 2 B4F0459 06/25/2014 06/26/14 22:062.031

ORO 2 B4F0459 06/25/2014 06/26/14 22:062.0170

Surrogate: p-Terphenyl 74.2 % 06/25/2014 06/26/14 22:06B4F045926 - 145

Lab ID: 1401868-16

Client Sample ID B7 / 3'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Diesel Range Organics by EPA 8015B Analyst: CR

Result

(mg/kg)(mg/kg)

PQL

DRO 10 B4F0459 06/25/2014 06/26/14 22:2320270

ORO 10 B4F0459 06/25/2014 06/26/14 22:23201500

Surrogate: p-Terphenyl 0% 06/25/2014 06/26/14 22:23B4F045926 - 145 S4
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-20

Client Sample ID B9 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: CB

Result

(mg/kg)(mg/kg)

PQL

Antimony 1 B4F0500 06/26/2014 06/27/14 19:472.0ND

Arsenic 1 B4F0500 06/26/2014 06/27/14 19:471.01.0

Barium 1 B4F0500 06/26/2014 06/27/14 19:471.011

Beryllium 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Cadmium 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Chromium 1 B4F0500 06/26/2014 06/27/14 19:471.087

Cobalt 1 B4F0500 06/26/2014 06/27/14 19:471.023

Copper 1 B4F0500 06/26/2014 06/27/14 19:472.090

Lead 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Molybdenum 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Nickel 1 B4F0500 06/26/2014 06/27/14 19:471.061

Selenium 1 B4F0500 06/26/2014 06/27/14 19:471.01.1

Silver 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Thallium 1 B4F0500 06/26/2014 06/27/14 19:471.0ND

Vanadium 1 B4F0500 06/26/2014 06/27/14 19:471.095

Zinc 1 B4F0500 06/26/2014 06/27/14 19:471.051
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0500 - EPA 3050B

Blank (B4F0500-BLK1) Prepared: 6/26/2014 Analyzed: 6/27/2014

Antimony ND 2.0 NR

Arsenic ND 1.0 NR

Barium ND 1.0 NR

Beryllium ND 1.0 NR

Cadmium ND 1.0 NR

Chromium ND 1.0 NR

Cobalt ND 1.0 NR

Copper ND 2.0 NR

Lead ND 1.0 NR

Molybdenum ND 1.0 NR

Nickel ND 1.0 NR

Selenium ND 1.0 NR

Silver ND 1.0 NR

Thallium ND 1.0 NR

Vanadium ND 1.0 NR

Zinc ND 1.0 NR

LCS (B4F0500-BS1) Prepared: 6/26/2014 Analyzed: 6/27/2014

Antimony 48.8488 2.0 50.0000 97.7 80 - 120

Arsenic 47.5614 1.0 50.0000 95.1 80 - 120

Barium 50.7270 1.0 50.0000 101 80 - 120

Beryllium 51.2884 1.0 50.0000 103 80 - 120

Cadmium 49.3366 1.0 50.0000 98.7 80 - 120

Chromium 52.3922 1.0 50.0000 105 80 - 120

Cobalt 51.2024 1.0 50.0000 102 80 - 120

Copper 50.4630 2.0 50.0000 101 80 - 120

Lead 49.5762 1.0 50.0000 99.2 80 - 120

Molybdenum 51.3642 1.0 50.0000 103 80 - 120

Nickel 49.9790 1.0 50.0000 100 80 - 120

Selenium 45.0989 1.0 50.0000 90.2 80 - 120

Silver 47.0683 1.0 50.0000 94.1 80 - 120

Thallium 50.0975 1.0 50.0000 100 80 - 120

Vanadium 49.4769 1.0 50.0000 99.0 80 - 120

Zinc 51.6098 1.0 50.0000 103 80 - 120

Duplicate (B4F0500-DUP1) Source: 1401868-01 Prepared: 6/26/2014 Analyzed: 6/27/2014

Antimony ND 2.0 ND NR 20

Arsenic 3.15129 1.0 3.19128 NR 1.26 20

Barium 176.967 1.0 212.658 NR 18.3 20

Beryllium 0.362856 1.0 0.304530 NR 17.5 20

Cadmium ND 1.0 ND NR 20

Chromium 40.4514 1.0 35.7752 NR 12.3 20

Cobalt 11.5240 1.0 9.86488 NR 15.5 20
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B4F0500 - EPA 3050B (continued)

Duplicate (B4F0500-DUP1) - Continued Source: 1401868-01 Prepared: 6/26/2014 Analyzed: 6/27/2014

Copper 56.1744 2.0 35.3545 NR 45.5 20 R

Lead 3.20906 1.0 3.77956 NR 16.3 20

Molybdenum 0.286457 1.0 0.264455 NR 7.99 20

Nickel 39.9577 1.0 36.3979 NR 9.32 20

Selenium ND 1.0 ND NR 20

Silver ND 1.0 ND NR 20

Thallium ND 1.0 ND NR 20

Vanadium 59.9356 1.0 45.8396 NR 26.7 20 R

Zinc 41.5182 1.0 33.4275 NR 21.6 20 R

Matrix Spike (B4F0500-MS1) Source: 1401868-01 Prepared: 6/26/2014 Analyzed: 6/27/2014

Antimony 57.4638 2.0 125.000 ND 46.0 21 - 109

Arsenic 90.6213 1.0 125.000 3.19128 69.9 55 - 102

Barium 276.688 1.0 125.000 212.658 51.2 40 - 130

Beryllium 87.4874 1.0 125.000 0.304530 69.7 60 - 104

Cadmium 78.9108 1.0 125.000 ND 63.1 52 - 100

Chromium 135.797 1.0 125.000 35.7752 80.0 53 - 113

Cobalt 97.0496 1.0 125.000 9.86488 69.7 53 - 104

Copper 143.893 2.0 125.000 35.3545 86.8 51 - 122

Lead 80.7264 1.0 125.000 3.77956 61.6 51 - 106

Molybdenum 84.5708 1.0 125.000 0.264455 67.4 55 - 103

Nickel 130.574 1.0 125.000 36.3979 75.3 48 - 112

Selenium 84.1074 1.0 125.000 ND 67.3 53 - 104

Silver 96.4638 1.0 125.000 ND 77.2 61 - 109

Thallium 75.8072 1.0 125.000 ND 60.6 44 - 103

Vanadium 148.047 1.0 125.000 45.8396 81.8 55 - 115

Zinc 117.181 1.0 125.000 33.4275 67.0 24 - 130

Matrix Spike Dup (B4F0500-MSD1) Source: 1401868-01 Prepared: 6/26/2014 Analyzed: 6/27/2014

Antimony 59.8934 2.0 125.000 ND 47.9 21 - 109 4.14 20

Arsenic 89.4816 1.0 125.000 3.19128 69.0 55 - 102 1.27 20

Barium 250.308 1.0 125.000 212.658 30.1 40 - 130 10.0 20 M1

Beryllium 86.5190 1.0 125.000 0.304530 69.0 60 - 104 1.11 20

Cadmium 76.3814 1.0 125.000 ND 61.1 52 - 100 3.26 20

Chromium 127.197 1.0 125.000 35.7752 73.1 53 - 113 6.54 20

Cobalt 94.8863 1.0 125.000 9.86488 68.0 53 - 104 2.25 20

Copper 129.997 2.0 125.000 35.3545 75.7 51 - 122 10.1 20

Lead 80.3972 1.0 125.000 3.77956 61.3 51 - 106 0.409 20

Molybdenum 83.4030 1.0 125.000 0.264455 66.5 55 - 103 1.39 20

Nickel 123.170 1.0 125.000 36.3979 69.4 48 - 112 5.84 20

Selenium 82.8382 1.0 125.000 ND 66.3 53 - 104 1.52 20

Silver 93.4645 1.0 125.000 ND 74.8 61 - 109 3.16 20

Thallium 76.4600 1.0 125.000 ND 61.2 44 - 103 0.857 20

Vanadium 137.463 1.0 125.000 45.8396 73.3 55 - 115 7.41 20

Zinc 111.579 1.0 125.000 33.4275 62.5 24 - 130 4.90 20
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Livermore , CA 94550
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Report To :
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Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lead by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B4F0482 - EPA 3010A

Blank (B4F0482-BLK1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead ND 0.0050 NR

LCS (B4F0482-BS1) Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 1.01694 0.0050 1.00000 102 80 - 120

Duplicate (B4F0482-DUP1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead ND 0.0050 ND NR 20

Matrix Spike (B4F0482-MS1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 2.54782 0.0050 2.50000 ND 102 81 - 105

Matrix Spike Dup (B4F0482-MSD1) Source: 1401867-21 Prepared: 6/26/2014 Analyzed: 6/26/2014

Lead 2.52846 0.0050 2.50000 ND 101 81 - 105 0.763 20

Batch B4F0518 - EPA 3050 Modified

Blank (B4F0518-BLK1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

Blank (B4F0518-BLK2) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

LCS (B4F0518-BS1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 101.366 1.0 100.000 101 80 - 120

Duplicate (B4F0518-DUP1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 12.0942 1.0 8.06646 NR 40.0 20 R

Duplicate (B4F0518-DUP2) Source: 1401867-11 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 12.7805 1.0 11.5235 NR 10.3 20

Matrix Spike (B4F0518-MS1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 174.064 1.0 250.000 8.06646 66.4 51 - 106

Matrix Spike (B4F0518-MS2) Source: 1401867-11 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 166.417 1.0 250.000 11.5235 62.0 51 - 106

Matrix Spike Dup (B4F0518-MSD1) Source: 1401868-02 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 161.000 0.99 247.525 8.06646 61.8 51 - 106 7.80 20

Batch B4F0519 - EPA 3050 Modified

Blank (B4F0519-BLK1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

Blank (B4F0519-BLK2) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead ND 1.0 NR

LCS (B4F0519-BS1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 103.290 1.0 100.000 103 80 - 120
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WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 06/30/2014

Geocon Consultants, Inc.

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Lead by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B4F0519 - EPA 3050 Modified (continued)

LCS (B4F0519-BS1) - Continued Prepared: 6/27/2014 Analyzed: 6/27/2014

Duplicate (B4F0519-DUP1) Source: 1401868-22 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 1.51280 1.0 1.15920 NR 26.5 20 R

Duplicate (B4F0519-DUP2) Source: 1401868-17 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 3.68674 0.99 2.62743 NR 33.6 20 R

Matrix Spike (B4F0519-MS1) Source: 1401868-22 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 173.705 1.0 250.000 1.15920 69.0 51 - 106

Matrix Spike (B4F0519-MS2) Source: 1401868-17 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 138.302 0.99 247.525 2.62743 54.8 51 - 106

Matrix Spike Dup (B4F0519-MSD1) Source: 1401868-22 Prepared: 6/27/2014 Analyzed: 6/27/2014

Lead 169.986 1.0 252.525 1.15920 66.9 51 - 106 2.16 20
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Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0511 - EPA 7471

Blank (B4F0511-BLK1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury ND 0.10 NR

LCS (B4F0511-BS1) Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury 0.823863 0.10 0.833333 98.9 80 - 120

Duplicate (B4F0511-DUP1) Source: 1401868-01 Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury 0.030583 0.10 0.055832 NR 58.4 20 R

Matrix Spike (B4F0511-MS1) Source: 1401868-01 Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury 0.916130 0.10 0.833333 0.055832 103 70 - 130

Matrix Spike Dup (B4F0511-MSD1) Source: 1401868-01 Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury 0.939494 0.10 0.833333 0.055832 106 70 - 130 2.52 20

Post Spike (B4F0511-PS1) Source: 1401868-01 Prepared: 6/27/2014 Analyzed: 6/27/2014

Mercury 0.006581 5.00000E-3 0.000670 118 85 - 115 M1
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Diesel Range Organics by EPA 8015B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B4F0458 - GCSEMI_DRO_SOIL_LL

Blank (B4F0458-BLK1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO ND 1.0 NR

ORO ND 1.0 NR

2.386 2.66667 89.5 26 - 145Surrogate: p-Terphenyl

LCS (B4F0458-BS1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 26.6103 1.0 33.3333 79.8 28 - 138

2.122 2.66667 79.6 26 - 145Surrogate: p-Terphenyl

Duplicate (B4F0458-DUP1) Source: 1401868-03 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 2.05967 1.0 1.83167 NR 11.7 20

2.096 2.66667 78.6 26 - 145Surrogate: p-Terphenyl

Matrix Spike (B4F0458-MS1) Source: 1401868-03 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 23.7417 1.0 33.3333 1.83167 65.7 18 - 122

2.305 2.66667 86.4 26 - 145Surrogate: p-Terphenyl

Matrix Spike Dup (B4F0458-MSD1) Source: 1401868-03 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 24.3813 1.0 33.3333 1.83167 67.6 18 - 122 2.66 20

1.987 2.66667 74.5 26 - 145Surrogate: p-Terphenyl

Batch B4F0459 - GCSEMI_DRO_SOIL_LL

Blank (B4F0459-BLK1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO ND 1.0 NR

ORO ND 1.0 NR

2.201 2.66667 82.5 26 - 145Surrogate: p-Terphenyl

LCS (B4F0459-BS1) Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 26.8153 1.0 33.3333 80.4 28 - 138

2.319 2.66667 87.0 26 - 145Surrogate: p-Terphenyl

Duplicate (B4F0459-DUP1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 12.4850 1.0 31.4393 NR 86.3 20 R2

0.9303 2.66667 34.9 26 - 145Surrogate: p-Terphenyl

Matrix Spike (B4F0459-MS1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 20.2530 1.0 33.3333 31.4393 -33.6 18 - 122 M2

0.9333 2.66667 35.0 26 - 145Surrogate: p-Terphenyl

Matrix Spike Dup (B4F0459-MSD1) Source: 1401868-15 Prepared: 6/25/2014 Analyzed: 6/26/2014

DRO 21.6070 1.0 33.3333 31.4393 -29.5 18 - 122 6.47 20 M2

0.8030 2.66667 30.1 26 - 145Surrogate: p-Terphenyl
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Certificate of Analysis

Notes and Definitions

S4 Surrogate was diluted out.

R2 RPD value outside acceptance criteria due to possible matrix interference.

R RPD value outside acceptance criteria.  Calculation is based on raw values.

M2 Matrix spike recovery outside of acceptance limit due to possible matrix interference.  The analytical batch was validated by the laboratory 

control sample.

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified. 

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 17 of 20



Page 18 of 20



Page 19 of 20



Page 20 of 20



July 14, 2014

6671 Brisa Street

Livermore, CA 94550

Luann Beadle

Tel: (925) 371-5900  

Fax:(925) 371-5915

Geocon Consultants, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

TCEQ No. : T104704502

Re: ATL Work Order Number :

Client Reference :

1401868

Enclosed are the results for sample(s) received on June 24, 2014 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

WB SR-84 to NB I-280, E8721-02-06

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

B7 / 1' 1401868-15 Soil 6/20/14  10:08 6/24/14   9:47

B9 / 1' 1401868-20 Soil 6/20/14  12:16 6/24/14   9:47
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6671 Brisa Street

Livermore , CA 94550
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Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-15

Client Sample ID B7 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: CB

Result

(mg/L)(mg/L)

PQL

Chromium 20 B4G0174 07/11/2014 07/11/14 13:481.01.4

Nickel 20 B4G0174 07/11/2014 07/11/14 13:481.08.0
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.

Certificate of Analysis

Lab ID: 1401868-20

Client Sample ID B9 / 1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: CB

Result

(mg/L)(mg/L)

PQL

Chromium 20 B4G0174 07/11/2014 07/11/14 13:541.0ND

QUALITY CONTROL SECTION

STLC Metals by ICP-AES by EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B4G0174 - STLC Extraction

Blank (B4G0174-BLK1) Prepared: 7/11/2014 Analyzed: 7/11/2014

Chromium ND 1.0 NR

Nickel ND 1.0 NR

LCS (B4G0174-BS1) Prepared: 7/11/2014 Analyzed: 7/11/2014

Chromium 2.05992 2.00000 103 80 - 120

Nickel 2.13999 2.00000 107 80 - 120

Duplicate (B4G0174-DUP1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Chromium 0.206778 1.0 0.210522 NR 1.79 20

Nickel 2.34339 1.0 2.15175 NR 8.53 20

Matrix Spike (B4G0174-MS1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Chromium 2.57582 2.50000 0.210522 94.6 83 - 115

Nickel 4.46074 2.50000 2.15175 92.4 86 - 116

Matrix Spike Dup (B4G0174-MSD1) Source: 1401867-09 Prepared: 7/11/2014 Analyzed: 7/11/2014

Chromium 2.68424 2.50000 0.210522 98.9 83 - 115 4.12 20

Nickel 4.55926 2.50000 2.15175 96.3 86 - 116 2.18 20
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6671 Brisa Street

Livermore , CA 94550

Project Number :

Report To :

WB SR-84 to NB I-280, E8721-02-06

Luann Beadle

Reported : 07/14/2014

Geocon Consultants, Inc.

Certificate of Analysis

Notes and Definitions

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B1-0
091409921-0001

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B1-10
091409921-0002

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B1-20
091409921-0003

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B1-30
091409921-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B1-40
091409921-0005

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B3-0
091409921-0006

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B3-10
091409921-0007

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 1

Analyst(s)

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B3-20
091409921-0008

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B3-30
091409921-0009

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B3-40
091409921-0010

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B5-0
091409921-0011

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B5-10
091409921-0012

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B5-20
091409921-0013

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B5-30
091409921-0014

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 2

Analyst(s)

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B5-40
091409921-0015

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B7-0
091409921-0016

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B7-10
091409921-0017

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B7-20
091409921-0018

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B7-30
091409921-0019

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B7-40
091409921-0020

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B9-0
091409921-0021

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 3

Analyst(s)

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B9-10
091409921-0022

Gray
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B9-20
091409921-0023

Gray
Non-Fibrous
Homogeneous

Chrysotile1.75%Non-fibrous (other)98.25%

B9-30
091409921-0024

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B2-0
091409921-0025

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B2-5
091409921-0026

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B2-10
091409921-0027

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B4-0
091409921-0028

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 4

Analyst(s)

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B4-5
091409921-0029

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B4-7
091409921-0030

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B6-0
091409921-0031

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B6-5
091409921-0032

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B8-0
091409921-0033

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B8-5
091409921-0034

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

B10-0
091409921-0035

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 5

Analyst(s)

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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

091409921
CustomerID: GECN21
CustomerPO: E8721-02-06
ProjectID:

EMSL Order:

Attn: Luann Beadle
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Received: 06/24/14 8:45 AM

E8721-02-06   SR84 AND I-280   CALTRANS CONTRACT 04A4336 PRICING

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

7/9/2014Analysis Date:
6/20/2014Collected:

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 A for 0.25% Target Analytical Sensitivity

B10-5
091409921-0036

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

Israel Gutierrez
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/9/2014 12:18:57 PM 6

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 than the limit of detection undergo additional analysis via TEM.Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Jorge Leon (36)

Initial report from 07/09/2014  12:18:57

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



HEADSPACE

B1-5

B1-10

B1-20

BORING ELEVATION:

B1-0

E8271-06-06
BORING NO.   B1

N
O

. SOIL

GP4 INCHES ASPHALT
Sandy Gravelly Fill

Hard, dry, brown to yellowish brown, fine to coarse Sandy
SILT/Silty fine to coarse SAND, semi-lithifiedB1-3

B1-1

ML/SM

FE
ETIN

B
LO

W

NOTE:

John Love

EQUIPMENT

PROJECT NO.

(USCS)

1

2

3

4

5

6

7

8

9

10

11
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13

14

15

16

17
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19
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21

22

23

24

Log of Boring B1, page 1 of 2

D
EP

TH

WATER LEVEL (ATD)

SOIL DESCRIPTION

.
C

O
U

N
T

(PPM)

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

DATE DRILLED

DRILLER

THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

ENGINEER/GEOLOGIST:

SA
M

PL
E

Hollow-stem Auger

6/19/2014

Gregg DrillingLI
TH

O
LO

G
Y



HEADSPACE
(USCS)

BORING NO.   B1
SOIL

BORING ELEVATION:

EQUIPMENT

E8271-06-06

N
O

.

Very dense, moisst, light brown, Clayey fine SAND, low
plasticity

BORING TERMINATED AT 40 FEET

SC

B1-30

B1-40

SOIL DESCRIPTION

DATE DRILLED

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

. WATER LEVEL (ATD)FE
ET

Log of Boring B1, page 2 of 2

PROJECT NO.

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

C
O

U
N

T

Hollow-stem Auger DRILLER

ENGINEER/GEOLOGIST:

(PPM)SA
M

PL
E

John Love

6/19/2014

Gregg DrillingLI
TH

O
LO

G
Y

D
EP

TH
IN



B3-20

B3-0

B3-1

B3-3

B3-10

CL

E8271-06-06

SOIL
HEADSPACE

(USCS)

B3-5

Stiff, moist, dark brown, fine Sandy CLAY, medium plasticity

4 INCHES ASPHALT

Very dense, slightly moist, light to dark brown, Silty SAND,
predominantly fine sand

MLVery stiff, slightly moist, yellowish brown, fine Sandy SILT

- light greenish brown

GP
SM

Sandy Gravelly Fill

IN .

SA
M

PL
E BORING NO.   B3

6/19/2014

Gregg DrillingLI
TH

O
LO

G
Y

D
EP

TH

FE
ET

John Love

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

WATER LEVEL (ATD)

SOIL DESCRIPTION

(PPM)

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W
C

O
U

N
T

N
O

.

BORING ELEVATION:

EQUIPMENT

DATE DRILLED

DRILLERHollow-stem Auger

THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

NOTE:

PROJECT NO.

Log of Boring B3, page 1 of 2

ENGINEER/GEOLOGIST:



EQUIPMENT DRILLER

BORING NO.   B3

N
O

.

(USCS)

BORING ELEVATION:

HEADSPACEDATE DRILLED

E8271-06-06

B3-40

- gray

BORING TERMINATED AT 40 FEET

B3-30

SOIL

SOIL DESCRIPTION

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W

. WATER LEVEL (ATD)FE
ET

Log of Boring B3, page 2 of 2

PROJECT NO.

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

C
O

U
N

T
6/19/2014

ENGINEER/GEOLOGIST:

(PPM)
Hollow-stem Auger

SA
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E

Gregg DrillingLI
TH
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G
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John Love
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38

39

40



N
O

.
B5-0

B5-1

B5-3

B5-5

B5-10

B5-20

SOIL

E8271-06-06

HEADSPACE
(USCS)

BORING NO.   B5

4 INCHES ASPHALT

Hard, dry, brown to variegated, Silty fine to coarse SAND

Very dense, slightly moist, brown, Silty fine SAND

GP
SM/SW

SM

SM

Hard, dry, yellowish brown, Silty fine to coarse SAND

.
Gregg Drilling

C
O

U
N

T

Log of Boring B5, page 1 of 2
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ET

PROJECT NO.
IN

John Love
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WATER LEVEL (ATD)

SOIL DESCRIPTION

(PPM)

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W

D
EP

TH

BORING ELEVATION:

EQUIPMENT

DATE DRILLED 6/20/2014

ENGINEER/GEOLOGIST:

SA
M

PL
E

Hollow-stem Auger

THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

NOTE:

DRILLER



HEADSPACE
(USCS)

BORING NO.   B5
SOIL

BORING ELEVATION:

EQUIPMENT

E8271-06-06

N
O

.

Hard, dry, light brown with some orange and black, Sandy SILT,
semi-lithified

BORING TERMINATED AT 40 FEET

MLB5-20

B5-40

SOIL DESCRIPTION

DATE DRILLED

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

. WATER LEVEL (ATD)FE
ET

Log of Boring B5, page 2 of 2

PROJECT NO.

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE
OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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(PPM)SA
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6/20/2014

Gregg DrillingLI
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B7-10 CL

SM/SP

B7-0

ML

B7-5

GP

B7-20

E8271-06-06

SOIL
HEADSPACE

(USCS)

B7-1
Sandy Gravelly Fill

CL

4 INCHES ASPHALT

Hard, dry, light brown and black, fine to coarse Sandy SILT,
some gravel

Stiff, moist, dark brown, fine to coarse Sandy CLAY, low to
plasticity

Moist, brown with bluish brown, fine to coarse Sandy CLAY,
some angular gravel, low plasticity

Very dense, slightly moist, yellowish brown, Silty fine SAND

SOIL DESCRIPTION
SA

M
PL

E

6/20/2014

Gregg DrillingLI
TH
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G
Y
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TH
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John Love
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ENGINEER/GEOLOGIST:

WATER LEVEL (ATD)
(PPM)

ENV_NO_WELL  E8721-02-06 LOGS.GPJ  07/23/14

B
LO

W
C

O
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N
T

.

FE
ET

Log of Boring B7, page 1 of 2

PROJECT NO.
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As
Number of Valid Observations 6
Number of Distinct Observations 6
Minimum 0.5
Maximum 6.5
Mean 2.65
Median 2.35
SD 2.157
Variance 4.651
Coefficient of Variation 0.814
Skewness 1.262
Mean of log data 0.666
SD of log data 0.912
   95% Standard Bootstrap UCL 3.99

Co
Number of Valid Observations 6
Number of Distinct Observations 6
Minimum 7.1
Maximum 24
Mean 13.4
Median 9.4
SD 7.878
Variance 62.07
Coefficient of Variation 0.587
Skewness 0.909
Mean of log data 2.463
SD of log data 0.55
   95% Standard Bootstrap UCL 18.3

TPHd
Number of Valid Observations 16
Number of Distinct Observations 14
Minimum 1.8
Maximum 2,900
Mean 283
Median 10.45
SD 729.7
Variance 532468
Coefficient of Variation 2.579
Skewness 3.482
Mean of log data 3.033
SD of log data 2.307
   95% Standard Bootstrap UCL 573



TPHmo
Number of Valid Observations 16
Number of Distinct Observations 14
Minimum 3.4
Maximum 12,000
Mean 1219
Median 28.5
SD 3041
Variance 9246876
Coefficient of Variation 2.495
Skewness 3.369
Mean of log data 4.132
SD of log data 2.629
   95% Standard Bootstrap UCL 2,450







11/10/14 Page 1 of 13 USER initials   

 
 
TO:    Persons Interested In Recycled Water 
 
FROM:   Palo Alto Regional Water Quality Control Plant 
 
SUBJECT:   Recycled Water Application, Permit, and Rules 
  
REUSE OF TERTIARY RECYCLED WATER 
The Palo Alto Regional Water Quality Control Plant will provide tertiary recycled water at no charge to 
permitted contractors, commercial landscapers, industrial and commercial facilities, institutions, and 
government agencies. The plant produces “TERTIARY” quality water pursuant to state regulations. 
Acceptable uses are shown on the following page. 
 
RECYCLED WATER PERMIT COST 
The Recycled Water Permit Fee is $50.00 check or money order (no cash) payable to “City of Palo 
Alto.” Payment should be included with the application. Payment of the permit fee allows self-service 
pickup and use of recycled water for three years on a first come-first served basis up to the capacity of the 
Recycled Water Plant (4.5 mgd).  
 
STANDIPE LOCATION & HOURS 
The overhead standpipe is located at 2501 Embarcadero Way, Palo Alto, CA 94303. The standpipe 
provides two connections: 
 

1. An overhead water tank truck fill rate as high as 500-gallons per minute.  
2. A 2-inch fire hose for filling smaller tanks 

 
Standpipe fill hours are Monday to Friday 7:00 a.m. to 4:30 p.m. except on Palo Alto public holidays1 and 
monthly Household Hazardous Waste collection days (the first Friday of the month from 2:00 p.m. to 
5:00 p.m.). The system may be shut down on some occasions for maintenance. Hours may be expanded 
during exceptional drought conditions. Permittees applying recycled water from the standpipe to use areas 
outside the plant service area will not have priority to use the water during periods of drought (or other 
circumstances) where recycled water needs to be rationed to those areas within the plant service area. 
 
WATER QUALITY 
The recycled water meets state regulations for safe use of tertiary recycled water. A recent laboratory 
analysis info sheet is available for analyzing agronomic and other water quality data. 
 
PERMIT AND APPLICATION 
Users/distributors are required to fill out and sign the attached recycled water permit2 and application and 
shall be responsible for the proper distribution and use of the recycled water. Recycled water permit 
applications are available from the Regional Water Quality Control Plant website or at 2501 Embarcadero 
Way, Palo Alto, CA 94303 during business hours. Changes in use or use sites will require an updated 
application to be approved. 
                                                           
1 See http://www.cityofpaloalto.org/cals/  
2 Palo Alto Municipal Code Chapter 16.12 and San Francisco Bay RWQCB Board Order 93-160 
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RULES AND REGULATIONS FOR THE USE OF RECYCLED WATER 

 
A. RECYCLED WATER USE AGREEMENTS 
 
1. Final requirements added to those in this permit packet may be required pursuant to state 

regulations, the plant’s NPDES permit, and other requirements, as warranted and will 
constitute the Recycled Water Use Agreement3 

 
2. For large scale and long-term projects, a more detailed application meeting State of 

California Department of Public Health and/or San Francisco Bay Regional Water Quality 
Control Board requirements may apply and involve additional requirements. 

 
B. RECYCLED WATER USER: PERMIT RULES AND REGULATIONS 
 
1. Recycled Water Production4, 5 

a. The City of Palo Alto is the recycled water producer, producing “TERTIARY” 
recycled water. 

b. The permittee is a “USER” and may only use recycled water produced by the city that 
is filtered, oxidized, and disinfected, meeting the following water quality standards: 

 
 5-day biochemical oxygen demand (BOD) ..................... 10 mg/l, 30 day average 
 5-day BOD ..........................................  ............................ 20 mg/l, daily maximum 
 Dissolved Oxygen ...............................  ............................ 1.0 mg/l, daily minimum 
 Dissolved Sulfide ................................  ............................ 0.1 mg/l, daily maximum 
 Turbidity . ........................................... 2 turbidity units, maximum daily average 
 Turbidity  ............................................ 5 turbidity units, maximum, 5% of any 24-h period 
 Turbidity  ............................................ 10 turbidity units, maximum 
 Total Coliform Organisms. . ............... The median concentration of total coliform bacteria 

measured in the disinfected effluent does not exceed 
an MPN of 2.2 per 100 milliliters utilizing the 
bacteriological results of the last seven days for which 
analyses have been completed and the number of total 
coliform bacteria does not exceed an MPN of 23 per 
100 milliliters in more than one sample in any 30 day 
period. No sample shall exceed an MPN of 240 total 
coliform bacteria per 100 milliliters. 

 
c. The city reserves the right to discontinue the delivery of recycled water at any time it 

cannot meet its responsibilities as Producer to distribute recycled water meeting the 
above requirements.6 

 
2. Use Rules 

a. Reuse of recycled water shall not create a nuisance per Water Code7, defined as:  
 

                                                           
3 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.2 
4 San Francisco Bay RWQCB Board Order 93-160, Section A.1, A.2, and A.4 
5 Title 22, Division 4, Chapter 3, Section 60301 – 60355 
6 San Francisco Bay RWQCB Board Order 93-160, Section A.3 
7 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.1; California Water Code 13050(m) 
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i. .. Is injurious to health, or is indecent or offensive to the senses, or an 
obstruction to the free use of property, so as to interfere with the comfortable 
enjoyment of life or property.  

ii. .. Affects at the same time an entire community or neighborhood, or any 
considerable number of persons, although the extent of the annoyance or 
damage inflicted upon individuals may be unequal. 

iii. .. Occurs during, or as a result of, the treatment or disposal of wastes. 
b. No recycled water shall be discharged from the treatment facilities, irrigation holding 

tanks, storage ponds, man-made marsh, or other containment, other than for 
irrigation, industrial reuse, or for discharge to a municipal sewage collection system.8 

c. Recycled water shall not be used as a domestic or animal water supply. 9 
d. Spray, mist, or runoff shall not enter dwellings, designated outdoor eating areas, or 

food handling facilities. 10 
e. Drinking water fountains shall be protected against contact with recycled water spray, 

mist, or runoff. 11 
f. Recycled water shall not be applied in groundwater recharge and wellhead protection 

areas (so designated by local agencies). 12  
 

3. Cross Connection Prevention 
a. There shall be no cross-connections between the potable water supply and pipes 

containing recycled water. Supplementing recycled water with water used for 
domestic supply shall not be allowed except through an air-gap separation. 13 

b. An air-gap or reduced pressure principle backflow device shall be provided at all 
domestic water service connections to recycled water use areas. 14 

c. Except as allowed under section 7604 of title 17, California Code of Regulations, no 
physical connection shall be made or allowed to exist between any recycled water 
system and any separate system conveying potable water. 15 

d. Cross connection prevention shall be provided, as required, pursuant to state and local 
regulations. 16 

 
4. Irrigation Rules 

a. No recycled water used for irrigation shall be applied during periods of rainfall or 
when soils are saturated such that runoff occurs. 17 

b. No recycled water used for irrigation shall be allowed to escape to areas outside 
the designated use areas by surface flow or by airborne spray. 18 

c. Recycled water shall not be applied to park, golf course, or landscape areas in 
such a manner or at such times that may expose golf, picnickers, or other 

                                                           
8 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.5 
9 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.6 
10 Title 22, Division 4, Chapter 3, Section 60310 (e) (2) 
11 Title 22, Division 4, Chapter 3, Section 60310 (e) (3) 
12 Board Order 96-011 (by reference only) 
13 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.6 
14 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.6 
15 Title 22, Division 4, Chapter 3, Section 60310 (h) 
16 Title 17, Division 1, Chapter 5, Group 4, Article 2 
17 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.2 
18 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.3 
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individuals, or that may cause picnic tables, and other food and drinking outlets 
to come into contact with airborne spray droplets. 19 

d. Any irrigation runoff shall be confined to the recycled water use area, unless the 
runoff does not pose a public health threat and is authorized by the regulatory 
agency. 20 

e. To the extent possible, the operation of the irrigation system should be during 
periods of minimal public use of the approved area.21 
 

5. Signs 
 

a. The User shall assure that all above ground equipment, including pumps, piping, 
storage reservoir, and valves, etc. which may at any time contain recycled water shall 
be adequately and clearly identified with warning signs. The User shall make all 
necessary provisions to inform the public that the liquid being distributed is recycled 
water and is unfit for human consumption. 22 

b. Warning signs and labels should read “CAUTION: NONPOTABLE WATER – DO 
NOT DRINK,” or “CAUTION: RECYCLED WATER – DO NOT DRINK,” or other 
approved sign.23 

c. All use areas where recycled water is used that are accessible to the public shall be 
posted with signs that are visible to the public, in a size no less than 4 inches high by 
8 inches wide, that include the following wording : "RECYCLED WATER - DO 
NOT DRINK". Each sign shall display an international symbol similar to that shown 
in Title 22 regulations, Section 60310-A. The Department of Public Health may 
accept alternative signage and wording, or an educational program, provided the 
applicant demonstrates to the Department of Public Health that the alternative 
approach will assure an equivalent degree of public notification. 24 

 
6. On-site Requirements25 

a. Dual plumbed systems for toilet and urinal flushing and floor trap priming shall 
comply with state regulations. 26 

b. Special rules apply to use of recycled water for industrial or commercial cooling or 
air conditioning that involve the use of a cooling tower, evaporative condenser, 
spraying or any mechanism that creates a mist.27 

c. Water strainers may be required on-site 
d. Irrigation controllers shall be: 

i. Automatic 
ii. Provided with a moisture sensor controller28 to prevent irrigation during 

periods of rainfall. 
                                                           
19 San Francisco Bay RWQCB Board Order 93-160, Prohibitions Section B.4 
20 Title 22, Division 4, Chapter 3, Section 60310 (e) (1) 
21 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 5.10.2 
22 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.8 
23 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 5.12 
24 Title 22, Division 4, Chapter 3, Section 60310 (g) 
25 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 5 
26 Title 22, Division 4, Chapter 3, Article 5 
27 Title 22, Division 4, Chapter 3, Section 60306 
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iii. Color coded differently from potable water controllers. 
iv. Labeled inside and outside that water is recycled water. 
v. Provided with any special instructions for recycled water use needed for those 

managing the system. 
e. Backflow prevention is required if potable water shares the use area with recycled 

water. 
f. Pipelines, equipment, and irrigated areas should be clearly identified with purple 

pipe, warning tape, tape wrap, signs, etc. as follows: 
i. New systems - Per state regulations 

ii. Converted onsite systems – By review with RWQCP staff 
g. Hoses 

i. Recycled water hose bibbs are not allowed; quick couplers with signage are 
allowed for recycled water. 

ii. Nonpotable hoses shall not be compatible with onsite potable hose bibb 
connections. 

iii. Potable hose bibbs shall also have a sign when nonpotable water is used 
onsite. 

iv. The portions of the recycled water piping system that are in areas subject to 
access by the general public shall not include any hose bibbs. Only quick 
couplers that differ from those used on the potable water system shall be used 
on the portions of the recycled water piping system in areas subject to public 
access. 29 

h. Onsite potable water lines shall also have 3-inch wide warning tape provided on top 
of the pipe. 

i. Horizontal / vertical separations are required. 
j. Any drinking fountains must be outside of nonpotable use areas. 
k. Applications must indicate that no drinking fountains, picnic tables, or food 

establishments will exist in the use area. 
 

7. Water Trucks 
a. Trucks shall have a label indicating that they contain recycled water. 30 

 
8. Impoundments 

a. Warning signs shall be installed to notify that the water in the impoundment is unsafe 
to drink. 31 

b. No impoundment of disinfected tertiary recycled water shall occur within a certain 
distance of a domestic water supply well. 32  
 

9. System Management 
 

a. Users will be responsible for the application of recycled water on their respective use 
areas and associated operations and maintenance. 33 

                                                                                                                                                                                           
28 A satellite, wireless, or internet based ET controller is an acceptable alternative to a moisture sensor. 
29 Title 22, Division 4, Chapter 3, Section 60310 (i) 
30 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 5.8 
31 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 5.12 
32 Title 22, Division 4, Chapter 3, Section 60310 
33 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.5 
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b. The User shall provide employee training to assure proper operation of recycled 
water facilities, worker protection, and compliance with state rules. 34  

c. The USER is responsible for all onsite system maintenance, supervision, user 
training, noticing RWQCP of system changes, operation in accordance with rules and 
regulations, and reporting. 35 

d. City, county, and state regulatory staff overseeing recycled water will have the right 
to inspect use areas during reasonable hours for verifying records and proper 
application of recycled water as well as ensure proper maintenance, supervision, 
training, and operation of recycled water systems. 36 

e. Violations of any of the rules herein should be self-reported to the RWQCP, with 
corrective actions planned and implemented by the USER. Failure to correct and/or 
cease violations within a timeframe determined by the Producer may result in 
termination of the User’s permit. Penalties may also be assessed. 37 

f. Recycled water customers shall meter and record flow. Recycled water users shall 
make self-monitoring observations pursuant to any requirements in their permit. 38 

g. Recycled water facilities shall be operated in conformance with the California 
Department of Public Health 'Guidelines for Use of Reclaimed Wastewater for 
Irrigation and Impoundment' and "Guidelines for Worker Protection at Reclamation 
Use Areas" and the American Water Works Association California-Nevada Section’s 
Guideline for the Distribution of Nonpotable Water. 39 

h. User shall conduct a complete inspection of all irrigation lines, sprinklers, and 
emitters at least once each year during the dormant season. A report of the findings of 
these inspections, including descriptions of any significant repairs or modifications 
made to the distribution systems, shall be submitted annually. 40 

i. User must carry a copy of the Recycled Water Use Agreement, release form, and 
Board Order 93-160 and provide them for inspection to state, county, and local 
officers when requested.41 

 
C. MISCELLANEOUS RULES 
 
1. Recycled water shall not be allowed to escape from the designated use area as surface flow to 

either pond or to enter waters of the state. 
 

2. Adequate measures shall be taken to minimize public contact with recycled water and to 
prevent the breeding of flies, mosquitoes, and other vectors of public health significance 
during the process of reuse. 

 
3. Signs 

a. Adequate means of notification shall be provided to inform the public that recycled 
water is being used. Conspicuous warning signs with proper wording of sufficient 
size to be clearly read shall be posted at adequate intervals around the use area, unless 
public access is otherwise restricted. 

                                                           
34 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.7 
35 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.6 
36 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.10; California Water Code 13267 (c) 
37 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Distribution of 
Nonpotable Water, California-Nevada Section American Water Works Association (1992), Section 6.5 and 6.6 
38 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.4 
39 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9 
40 San Francisco Bay RWQCB Board Order 93-160, Self Monitoring Program Section VI.2 
41 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.3 
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b. All recycled water valves, outlets and sprinkler heads should be appropriately tagged 

to warn the public that the water is not safe for drinking or direct contact. Tank trucks 
used for carrying or spraying recycled water should be identified as such. 

 
4. Use: Recycled water shall not be applied on walkways, passing vehicles, buildings, or areas 

not under the control of the user. 
 
5. Irrigation: The landscape irrigation must be done during periods when the grounds will have 

maximum opportunity to dry before use by the public. Irrigated areas shall be properly 
graded to minimize ponded water. 

 
D. MISSCELLANEOUS RULES FOR IMPOUNDMENTS 
 
1. Distribution (filling) would occur from tank truck manually with the operator present at all 

times. 
 

2. Appropriate signs would be posted to identify the water as being recycled water and no 
wading allowed. 
 
3. Algae growth due to nutrients in recycled water to be controlled by manual removal or other 
appropriate means. 

 
4. It is not recommended to use chemicals containing metals. 
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GUIDELINES FOR WORKER PROTECTION42 
(State Department of Public Health Guidelines) 

 
The following guidelines pertain to all categories of recycled water: 
 
A. Workers should be informed that although recycled water has been treated to lower health 
risks, bacterial and viral contamination may be present and potentially may cause illness or 
infection. Contact with recycled water by ingestion, inhalation of mist, or on cuts or abrasions 
should be avoided, and the precautionary measures listed below should be carefully reviewed 
and followed. 
 
B. Precautionary measures should be taken to minimize worker contact with constituents of 
recycled water. 
 

1. Workers should not be subjected to recycled water sprays, mists or aerosols. 
   
2. Workers should be protected with protective clothing when there will be more than 
casual contact with the recycled water. 
 
3. Where oxidized, coagulated, clarified, filtered, or disinfected recycled water is used, less 
stringent precautions may be allowed. [Note: City provides recycled water meeting this 
criteria.] 

 
C. Safe drinking water should be supplied for workers. Where bottled water is provided, the 
water should be in contamination-proof containers and protected from recycled water and dust. 
 
D.  Hand-washing facilities should be provided consisting of potable water supply, hand-
washing soap, and single use sanitary paper towels. The importance of hand washing should be 
stressed when working with recycled water, especially before eating or smoking. 
 
E. Workers should not apply recycled water by hand held nozzles or other hand held devices 
that can produce sprays, mists or aerosols. 
 
F. Precautions should be taken to avoid contamination of food taken into recycled water use 
areas. Food should not be taken into areas still wet with recycled water. 
 
G. Workers should be notified that recycled water is in use. Notification should include the 
posting of conspicuous warning signs with proper wording of sufficient size to be clearly read. 
 
In those locations where English is not the primary language of the workers, the signs should be 
in the appropriate language as well as English. 
 
H. An adequate First Aid kit should be available on location. Cuts and abrasions should be 
promptly washed, disinfected, and bandaged. 

                                                           
42 San Francisco Bay RWQCB Board Order 93-160, Provisions Section C.9, Guidelines for Worker Protection, 
California Department of Public Health 
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APPLICATION FOR RECYCLED WATER USE PERMIT  
 
USER Name:               
USER Address:               
USER City, State, Zip:             
USER phone:               
USER email:                
 
SITE SUPERVISOR Name:          
SITE SUPERVISOR Address:           
SITE SUPERVISOR City, State, Zip:          
SITE SUPERVISOR phone:           
SITE SUPERVISOR email:           
 
Distribution method: 

 Water truck spray 
 Water truck hose 

 Irrigation system 
 Hard piped connection 

 
Maximum anticipated usage (gallons / day)              
Address of Use Area(s)                  
                        
                        
 
Type of Recycled Water Use (check all that apply) 

 Irrigation of: 
  parks and playgrounds 
  school yards 
  residential landscaping 
  golf course 
  cemetery 

  freeway landscaping 
  nursery stock and sod farm 
  orchard, vineyard, food crops 
  other         

 Impoundment: 
  nonrestricted recreational with body contact 
  restricted recreational impoundment 
  fish hatchery  
  landscape 

 Onsite Use: 
  cooling or air conditioner 
    with cooling tower, evaporative condenser, or spraying that creates a mist 
    without cooling tower, evaporative condenser, or spraying that creates a mist 
  flushing toilets and/or urinals 
  priming drain traps 
  industrial process water 
  industrial boiler feed 
  commercial laundries 

 Other:  
  decorative fountains 
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  dust control on roads and streets 
  cleaning roads, sidewalks, and outdoor work areas 
  flushing sanitary sewers 
  consolidation of backfill material 
   around potable water pipelines 
   around nonpotable water pipelines 
  soil compaction 
  fire fighting 
   structural 
   nonstructural 
  mixing concrete 
 
  other                
 

Questions for User for Review by Producer 
 
General Questions for All Applicants 
 
1. Are animals regularly present in the use area?   
2. Are there dwellings present in the use area?   
3. Are there designated outdoor eating areas in the use area?   
4. Are there food and drinking outlets in the use area?   
5. Are there food handling and/or food service establishments in the use area?   
6. Are there drinking water fountains in the use area?   
7. Are there picnic tables in the use area?   
8. Is the use area in a groundwater recharge zone designated by the local agency?   
9. Is the use area in a domestic water wellhead protection area designated by the local agency?   
10. Will potable water be sharing the use area with recycled water?   
11. Will the recycled water be mixed with potable water for further distribution/use?   
12. Is there a domestic water system in the recycled water use area?   
13. Are there above ground pumps, piping, or valves that will contain recycled water in the use 

area?   
14. Will the public have access to the use area?   
15. Will the use site have dual plumbing in a building?   
16. Will the use site have toilet and urinal flushing with recycled water?   
17. Will the use site have floor trap priming with the recycled water?   
18. Will the use site use recycled water for industrial and commercial cooling or air 

conditioning?   
19. Are there any hose bibbs in the recycled water use area?   
20. Are there any hose bibbs on the entire property?   
21. Will the use site have an impoundment?   
22. Do workers distributing recycled water have safe drinking water accessible?   
23. Do workers distributing recycled water have hand washing facilities with a potable water 

supply, hand-washing soap, and single use sanitary paper towels available?   
24. Do workers distributing recycled water have a First Aid kit available at the use area?   
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Include Suitable Drawings, If Warranted, Including: 
1. Show recycled water use area 
2. Show recycled water piping, irrigation system, storage tanks, etc.  
3. Show potable system in the same recycled water use area 
4. Show hose bibbs (recycled water and potable water) on entire property 
5. Show backflow preventers on property 
6. Show all domestic wells on property and within 100 feet from periphery of use area 
7. Show designated eating areas, food service facilities, drinking fountains, picnic tables, 

dwellings 
8. Show impoundments 
 
If using standpipe: 
1. What size tank will be filled?  
2. What are the cities where water will be distributed?   
3. Does the truck have a label indicating that it contains recycled water?   
 
THIS PERMIT IS FOR THE PROPOSED USE OF RECYCLED WATER, 
CONDITIONAL UPON THE FOLLOWING: 
 
1. The enclosed permit packet’s "Rules and Regulations for the Use of Recycled Water" shall 

be complied with. 
2. The proposed use shall be ceased immediately when rules and regulations have been violated 

(by either the producer, user, or the distributor), and shall not be resumed until such time that 
all conditions causing the violations have been corrected. 

3. The enclosed "Guidelines for Worker Protection" shall be complied with. 
4. This permit may be terminated by the Producer (i.e., the City of Palo Alto Regional Water 

Quality Control Plant) at any time when deemed necessary. 
 

Recycled water is water, which has been recycled from Sanitary Sewage. I have read the entire 
permit packet, initialed all pages, understand all rules, and agree to abide by the rules for its 
use as stated above. Recycled water is being provided by the City of Palo Alto to the 
undersigned at the request of, and for the benefit of, the undersigned. In consideration of its 
receipt, the undersigned hereby agrees to indemnify, defend, save harmless the City of Palo 
Alto, its officers, agents, and employees from any and all claims, demands, or liability 
associated with or arising out of the possession, use or examination of said material by or for 
the undersigned. 

 
            
Signature of Applicant/User and Application Date 

 
            
Signature of Application Approver and Date 
James S. Allen, Manager Regional Water Quality Control Plant 
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 RECYCLED WATER USE PERMIT
 

NAME OF PRODUCER:  Regional Water Quality Control Plant 
 
ADDRESS:  City of Palo Alto 
 Regional Water Quality Control Plant 
 2501 Embarcadero Way 
 Palo Alto, CA 94303  

This Use Permit must be available for 
inspection at all times. The Permittee is 
subject to all Prohibitions. 
Specifications and Provisions of San 
Francisco Bay RWQCB Board Order 
No. 93-160 and the attached “Rules 
and Regulations for the Use of 
Recycled Water.” 

 
EFFECTIVE DATE OF PERMIT__________________________ EXPIRATION DATE________________________ 
 

PRODUCER INFORMATION 
 

PRODUCER’S LEVEL OF TREATMENT (ALL DISINFECTED): 
 secondary-23    secondary-2.2    tertiary (Title 22 60301.230)    tertiary with conventional treatment 

 
VOLUME OF RECYCLED WATER AUTHORIZED PER DAY _______________________________ GALLONS 
 
METHOD OF WATER DISTRIBUTION ________TANKER TRUCK ________OTHER______________________ 
 

USER INFORMATION 
 
NAME OF USER________________________________________________________________________________   
 
ADDRESS_____________________________________________________________________________________  
  
PHONE_________________________ CONTACT NAME________________________       
 
EMAIL______________________________________________________________________________________    
 

SITE SUPERVISOR INFORMATION (If different from above) 
 
SITE SUPERVISOR____________________________________________  PHONE__________________________  
  
ADDRESS_____________________________________________________________________________________   
 
EMAIL ADDRESS_______________________________________________________________________________   
Users and Site Supervisors must follow the attached Guidelines for Worker Protection, Rules and Regulations for the Use of Recycled 
Water, and San Francisco Bay RWQCB Board Order No. 93-160. 
 

TYPE OF WATER REUSE 
 
APPLICATION METHOD ________TANK TRUCK ________TANK TRUCK SPRAY ________IRRIGATION SYSTEM 
 
USE OF THE WATER __________________________________________________________________________   
  
WHERE APPLIED: COUNTY_______________________________ CITY_________________________________   
   

CERTIFICATION 
 

I HEREBY CERTIFY UNDER PENALTY OF PERJURY THAT THE INFORMATION PROVIDED IN THIS APPLICATION AND IN ANY 
ATTACHMENTS IS TRUE AND ACCURATE TO THE BEST OF MY KNOWLEDGE. I ALSO CERTIFY THAT I HAVE READ AND AGREE 
TO ABIDE BY SAN FRANCISCO BAY RWQCB BOARD ORDER NO. 93-160. 
 
PRODUCER 
SIGNATURE__________________________________  TITLE PLANT MANAGER DATE_______________   
 
USER 
SIGNATURE__________________________________TITLE_________________________  DATE_______________ 
 
SITE SUPERVISOR 
SIGNATURE__________________________________TITLE_________________________  DATE_______________ 
 
 
 



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER NO. 93-160

WATER RECLAMATION REQUIREMENTS FOR:

CITY OF PALO ALTO
PALO ALTO REGIONAL WATER QUALITY CONTROL PLANT
PALO ALTO
SANTA CLARA COUNTY

The Califomia Regional Water Qualig Control Board, San Francisco Bay Region (hereinafter
called the Board), finds that:

1. The City of Palo Alto (hereinafter called Producer) operates a tertiary wastewater
treatment plant and water reclamation facility at 2501 Embarcadero Way, Palo Alto.
The Producer submitted a Reclamation Master Plan dated Apnl1992 for the use of
reclaimed water throughout the service area of the Regional Water Quality Control
Plant EWQCP).

2. The Producer proposes to divert approximately nine million gallons per day (9 mgd) of
tertiary-treated effluent from its Regional Water Quality Control Plant and to further
treat the effluent to acceptable levels at its reclamation facility for various reclaimed
water uses. Curent and potential reclaimed water users and use areas have been
identified as listed below and shown in Figure 1 (attached). Users are not required to
limit the quantity of use to the estimated usage listed below. Other potential users
may be identified in the future and added to the following list.

Users

City Parks and Schools
Stanford University
Shoreline Golf Course
Sharon Heights Golf Course
Palo Alto Golf Course
Stanford Research Park
NASA Ames Research Center
Truck fiIl stations
Caltrans
Palo Alto Muni Service Center

Estimated Usase (med)

2.5
L.6
1.2
1.0
0.8
0.5
0.5

0.5
0.2

0.2

3. The Producer will permit specific reuse projects located within the areas listed in
Finding 2 of this Order by obtaining Reclaimed Water Use Agreements with individual
Users. The Producer will design and incrementally install reclaimed water transmission
facilities to serve these projects. Users will submit engineering reports for each
individual project to the Producer for approval. The Producer will maintain these
reports at its facility.



4.

c.

6.

The Producer will continue to investigate other potential reuse strategies such as
groundwater recharge, streamflow augmentatiory and dual water supply for new
construction. This will enable the Producer to move towards achieving a goal of
reusing the maximum possible amount of reclaimed water.

The production and uses of reclaimed water are curently permitted under Order No.
86-33, adopted by the Board on May 21, L986, which prescribes water reclamation
requirements for irrigation of the golf courses and parks in the cities of Palo Alto and
Mountain View. Up to two million gallons per day of tertiary-treated effluent was
diverted, and further treated to unrestricted use quality for use on the parks and golf
coulses.

Board Order No. 91-M2 provided "blankef' authorization for tanker-truck distribution
of reclaimed water and the expansion of existing fixed irrigation system projects
already subject to water reuse requirements. Reclaimed water distribution at the truck
fill stations operated by the Producer are currenfly permitted under Order No. 91-O12.

This Order incolporates the requirements of Order No. 86-33 and Order No. 91-M2,
and therefore supersedes both Orders.

Califomia Water Code Section 13512 states that it is the intention of the legislature that
the State undertake all possible steps to encourage development of water reclamation
facilities so that reclaimed water may be made available to help meet the growing
water demands of the State.

Section 13523 provides that a regional board, after consulting with and receiving the
reconunendations of the State Deparhnent of Health Services, and if it determines such
action to be necessary to protect the public health, safety, or welfare, shall prescribe
water reclamation requirements for water which is used or proposed to be used as
reclaimed water. The use of reclaimed water for the purposes specified in Finding 2,
could affect the public health, safety, or welfare, and requirements for those uses are,
therefore, necessary in accordance with the Califomia Water Code.

In Section 13550, the Legislature defines the use of potable domestic water for the
irrigation of greenbelt areas, including but not limited to cemetaries, golf coutlses,
parks, and highway landscaped areas, as a waste or an unreasonable use of such water
within the meaning of Section? of Article X of the Califomia Constitution when
suitable reclaimed water is available.

Section 13576(e\ states that the use of reclaimed water has proven to be safe from a
public health standpoint and that the State Department of Health Services is updating
regulations for the use of reclaimed water.

This Ordey's requirements conform with and implement the water reclamation criteria
of the State Department of Health Services (Tltle 22, Division 4, Chapter 3, Sections
60301-60355 of the Califomia Code of Regulations [CCR]) to protect the public heatth,
safety, and welfare.

7.

8.

9.



10. The Board amended its Water Quality Control Plan for the San Francisco Bay Basin
(Basin Plan) on September 16,1992, and the State Water Resources Control Board (State
Board) approved it on April 27,1993. The Basin Plan supports water reclamation and
further states that the disposal of wastewater to inland, estuarine, or coastal waters is
not considered a permanent wastewater disposal solution where the potential exists for
conservation and reclamation. The Basin Plan prescribes water quality objectives for
reclaimed water, as well as for ground and surface waters of Santa Clara County. The
Basin Plan identifies beneficial uses of the underlying groundwaters as:

o Industrial service and process water supply
. Municipal and domestic supply
. Agricultural supply

The Basin Plan identifies beneficial uses of the surface waters of South San Francisco
Bay and its tributaries as :

a Water contact recreation
a Non-water contact recreation
o Wildlife habitat
. Preservation of rare and endangered species
. Estuarine habitat
. Fish migration
. Fish spawning
o Industrial service and process supply
o Shellfish harvesting
o Navigation
. Commercial and sport fishing

Effluent limitations of this Order are based on applicable CCR Title 22 regulations, the
Basin Plan, State Plans and policies, current plant performance, and best professional
judgement. The limitations are considered to be those attainable by best available
technology, in the judgment of the Board.

The proposed uses of reclaimed water will maintain and enhance natural resources,
and thus this Order is categorically exempt from the provisions of the Califomia
Environmental Quality Act in accordance with Title 14 Califomia Administrative Code,
Chapter 3, Section 1.5307.

The Board has notified the Usery Producer, and interested agencies and persons of its
intent to prescribe water reclamation requirements for the proposed discharges, and
has provided them with an opportunity for a public hearing and to submit their
written views and recommendations.

The Board, at a public meeting, heard and considered all comments pertaining to these
proposed uses of reclaimed water.

11.

L2.

13.

L4.



IT IS HEREBY ORDERED, that the City of Palo Alto (Producer and User) and the Users who
have signed Reclaimed Water Use Agreements pursuant to this Order, in order to meet the
provisions contained in Division 7 of the California Water Code and regulations adopted
thereunder, shall comply with the following:

A. Reclaimed Water Ouality Specifications

l. Unrestricted Quality Reclaimed Water (2.2 MPN)

The Producer shall assure that reclaimed water used for industrial treuse,
irrigation in areas with a high probability of direct public contact as may occur
in portions of parks, playgrounds, schoolyards, golf courses that include
residential development with exposure to irrigation spray, and other areas
where the public has similar exposure, shall be an adequately oxidized,
coagulated, clarified, filtered, and disinfected water (as defined in CCR Title 22,
Division 4, Chapter 3, Sections 6,0301-60335) that meets the following quality
limits at all times:

a.

b.
c.

d.

CBOD (Sday, 2FC)

Dissolved Oxygen
Dissolved Sulfide
Turbidity

Zfr milL daily maximum
l0 mg/L monthly average
1.0 mglL minimum
0.1 mglL maximum
2 NTU maximum daily average operating
turbidity and not exceeding 5 NTU more
than five (5) percent of the time during any
?lL-horur period.

At any point downstream of the
disinfection facilities after adequate contact
with disinfectant, the median number of
total coliform organisms shall not exceed
2.2 MPN/100 mL as determined from the
bacteriological results of the last seven (7)
days for which analyses have been
completed, and the number of total
coliform organisms shall not exceed 23

MPN/100 mL in any sample.

2.

e. Total coliform bacteria

Restricted Quality Reclaimed Water (23 MPN)

The Producer shall assure that reclaimed water to be used for irrigation of golf
courses, cemeteries, freeway landscapes, and landscapes in other areas where
the public has restricted access or exposure, shall at a minimum be an
adequately oxidized and disinfected water that meets the following quality
limits prior to delivery for any such use at all times:

20 mglL daily maximum
1,0 mglL monthly average

CBOD (S-day,2trC)



b. Dissolved Oxygen
c. Dissolved Sulfide

d. Total coliform bacteria

1.0 mglL minimum
0.1mglL maximum

At any point downstream of the
disinfection facilities after adequate contact
with disinfectant, the median number of
total coliform organisms shall not exceed 23
MPN/100 mL as determined from the
bacteriological results of the last seven (7)
days for which analyses have been
completed, and the number of total
coliform organisms shall not exceed 240
MPNIOO mL in any two consecutive
samples.

3.

4.

5.

6.

The Producer shall discontinue delivery of reclaimed water to Users during any
period in which it has reason to believi that the limits for that use as speafied
in A.1 or A.2 of this Order are not being met The delivery of reclaimed water
shall not be resumed until all conditions which caused the limits to be violated
have been corrected.

The State Deparhnent of Health Seryices is currently revising the Title 22
regulations for water reuse. When revised regulations are finalized, the
Executive Officer may authorize changes to the restricted and unrestricted
reclaimed water uses consistent with those regulations.

B. Prohibitions

1.

2.

3.

4.

The treatment, storage, distribution, or reuse of reclaimed water shall not create
a nuisance as defined in section 13050(m) of the Califomia Water Code.

No reclaimed water used for irrigation shall be applied during periods of
rainfall or when soils are saturated such that runoff occul'rs.

No reclaimed water used for irrigation shall be allowed to escape to areas
outside the designated use areas by surface flow or by airbome spray.

Reclaimed water shall not be applied to park, golf course, or landscape areas in
such a manner or at such times that may expose golfery picnickers, or other
individuals, or that may cause picnic tables, and other food and drinking outlets
to come into contact with airborne spray droplets.

No reclaimed water shall be discharged from the treatment facilities, irrigation
holding tanks, storage ponds, man-made marsh, or other containment, other
than for irrigation or industrial reuse in accordance with this Order or for
discharge to a municipal sewage collection system.

Reclaimed water shall not be used as a domestic or animal water supply. There

5



C.

shall be no cross-connections between the potable water supply and pipes
containing reclaimed water. Supplementing reclaimed water with water used
for domestic supply shall not be allowed except through an air-gap separation
An air-gap or reduced pressure principle backflow device shall be provided at
all domestic water service connections to reclaimed water use areas.

Provisions

1. Order No. 86-33 is hereby rescinded. This Order supersedes Order 9l-M2 for all
uses specified by that Order.

2. Reclaimed Water Use Agreements, obtained by the Producer with each User,
form the basis of permitted reclaimed water use by specific Users. Reclaimed
Water Use Agreements shall specify self-monitoring requirements for each User,
based on the attached self-monitoring prograrn If someone other than the User
is responsible for applyrng the reclaimed water (Distributor), e.B. a truck hauler,
then the User shall inform them of these requirements in a written agreement
or other suitable manner. A Distributor shall fill out a Reclaimed Water Release
Form when receiving reclaimed water from the Producer.

3. A copy of the Reclaimed Water Use Agreement and this Order must be
provided to the Users by the Producer. The Users and Distributors must have
these available at all times for inspection by Regional Board staff, the Producer,
or State/County Health Officers. The Distributors must also carry the
Reclaimed Water Release Form at all times.

4. The Producer shall comply with the self-monitoring program as adopted by the
Board and as may be amended by the Executive Officer. The Producer is
responsible for collecting reports from users. Users are responsible for
submitting on-site observation reports and use data to the Producer, who will
compile and file self-monitoring reports with the Regional Board.

5. The Producer will be responsible for ensuring that reclaimed water meets the
quality standards of this Order and for operation and maintenance of major
transport facilities and associated appurtenances. Users will be responsible for
the application of reclaimed water on their respective use areas and associated
operations and maintenance.

6. The Producer and Users shall maintain in good working order and operate as
efficiently as possible any facility or control system installed by the Producer or
Users to achieve compliance with the water reclamation requirements.

7. The Producer and Users shall provide employee training to assure proper
operation of reclamation facilities, worker protection, and compliance with this
Order.

8. The Producer and Users shall assure that all above ground equipment,
including pumps, piping, storage reservoir, and valves, etc. which may at any



time contain reclaimed water shall be adequately and clearly identified with
waming signs. The Producer and Users shall make all necessary provisions to
inform the public that the liquid being distributed is reclaimed water and is
unfit for human consumption

Reclamation facilities shall be operated in conformance with the Califomia
Deparhnent of Health Service 'Guidelines for Use of Reclaimed Wastewater for
Irrigation and Impoundmenf' and "Guidelines for Worker Protection at
Reclamation Use Areas" and the American Water Works Associatioru Califomia-
Nevada Sectior/s Guidelina for the Distibution of Non-potable Water.

The Producer and Users shall permit the Board or its authorized representative
in accordance with Califomia Water Code Section 13267(e):

a. Entry upon premises where a regulated facility or activity is located or
conducted, or where records are kept under the conditions of the Order.

b. Access to and copy of any records that must be kept under the
conditions of this Order.

c. Inspection of any facility, equipment (including monitoring and control
equipment), practices, or operations regulated or required under this
Order.

d. To photograptr, sample, and monitor for the purpose of assuring
compliance with this Order.

The Board will revise this Order periodically and may revise these requirements
when necessary.

I, Steven R. Ritchie, Executive Officer, do hereby certify the foregoing is a full, true, and
correct copy of an Order adopted by the lalifomia Regional Water Quality Control Board,
San Francisco Bay Region, on i z/ rs:/Z

Attachments:

Figure 1 -- PARWQCP Water Reclamation Reuse Areas
DOHS Guidelines for Use of Reclaimed Wastewater for lrrigation and Impoundment
DOHS Guidelines for Worker Protection at Water Reclamation Use Areas
Self -Monitoring Pro gram

9.

10.

11.

A.
B.
C.
D.
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SAN FRANCISCO BAY REGION

SELF-MONITORING PROGRAM

FOR
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I.

SELF-MONITORING PROGRAM

CITY OF PALO ALTO
PALO ALTO REGIONAL WATER QUALITY CONTROL PLANT

RECYCLED WATER USERS
ORDER NO. 93-160

GENERAL

Reporting responsibilities of waste dischargers are specified in Sections
13225(a), t3267(b), L3268, 13383, and 13387O) of the California Water Code
and the San Francisco Bay Regional Board's Resolution No. 73-16.

The principle purposes of a monitoring program by a Producer of reclaimed
water, also referred to as a self-monitoring program, are:

1. To document compliance with water reclamation requirements and prohibitions
established by this Regional Board; and

2. To facilitate self-policing by the Producer in the prevention and abatement of
pollution arising from water reclamation.

RECLAIMED WATER SAMPLING AND ANALYSIS

The Producer shall document effluent quality under their regular facility Waste
Discharge Requirements self-monitoring program (order No. 93-085). See
below for any violations related to the water reuse program.

REPORTS TO BE FILED WITH THE REGIONAL BOARD

1. Violation of Requirements

In the event the Producer is unable to comply with conditions of the water
reclamation requirements and prohibitions, the Producer shall notilr the
Regional Board in writing within two weeks of the non-compliance. The
written report shall include pertinent information explaining reasons for non-
compliance and shall indicate what steps are being taken to prevent the
problems from recurring.

2. Annual Self-Monitoring Report

An annual report for each calendar year shall be submitted to the Board by
January 30 of the following year. The report shall include:

II.

u.



ktter of Transmittal: A letter transmitting self-monitoring reports
should accompany each report. Such a letter shall include a discussion
of requirement violations found during the reporting period, and actions
taken or planned for correcting noted violations, such as operation or
facility modifications. If the Producer has previously submitted a report
describing corrective actions and/or a time schedule for implementing
the corrective actions, reference to the previous correspondence will be
satisfactory.

The transmittal letter shall contain a statement by the Producer, or the
Producer's authorized agent, under penalty of perjury, that to the best
of the signer's knowledge the report is true, accurate, and complete.

Tabulations of the results from each required analysis by Producer
specified in Table 1 (Attachment A) by date, time, type of sample, and
station.

c. A list of existing and new authorized reclaimed water Users, including
the name, location, and projected annual flow to be delivered.

d. Tabulation of inspections and observations of reuse sites, including
User's standard observations and random inspections by the Producer.

e. A summary of effluent violations related to water reclamation,
violations found during inspection of reuse sites, corrective actions
taken, and any changes to or revoking of User authorizations.

f. A summary of ground water monitoring conducted in accordance with
provisions of the Environmental Impact Report completed for the
reclamation project.

g. An update regarding development of the Reclamation Master Plan,
including planning, design, and construction of facilities, and
preparation of required reports and technical documents.

STANDARD OBSERVATIONS

1. Evidence of runoff of reclaimed water from the site (show affected area on a
sketch, and estimate volume).

2. Odor of wastewater origin from irrigation site: If present, indicate apparent
source, clnracteization, direction of travel, and any public use areas or offsite
facilities affected by the odors.

a.

b.

IV.



V.

3. Evidence of ponding of reclaimed water, and/or evidence of mosquitoes
breeding within the irrigation area due to ponded water.

4. Warning signs properly posted to inform public that irrigation water is
reclaimed water, which is not safe for drinking.

5. Evidence of leaks or breaks in the irrigation system pipelines or tubing.

6. Evidence of plugged, broken, or otherwise faulty drip irrigation system
emitters or spray irrigation sprinklers.

DESCRIPTION OF SAMPLING AND OBSERVATION STATIONS

1. RECLAIMED WATER

Station

E-001

Description

Location at the Palo Alto Regional Water Quality Control
Plant where a representative sample of treatment plant
effluent being diverted for reclamation can be obtained
and total diverted flow can be measured.

2. LAND OBSERVATION STATIONS

Station Description

L-l to L-n Locations at a sufficient number of points at reuse areas
in order to ensure compliance with water reclamation
requirements.

IMPOUNDMENT FACILITIES

Station Description

P-1 to P-n Locations at points along the periphery of each storage,
ornamental, golf course, or other pond or impoundment.

SCHEDULE OF SAMPLING. MEASUREMENTS. AND ANALYSIS

1. The self-monitoring program is applicable during the periods when reclaimed
water is in use. The Producer and Users are required to perform observations,
sampling, measurements, and analyses according to the schedule given in Table
1 (Attachment A).

3.

VI.



2. The Producer shall require the Users to conduct a complete inspection of all
irrigation lines, sprinklers, and emitters at least once each year during the
dormant season. A report of the findings of these inspections, including
descriptions of any significant repairs or modifications made to the distribution
systems, shall be submitted in the annual report (due January 30 of each year).

I, Steven R. Ritchie, Executive Officer, hereby certify that the foregoing Self-Monitoring
Program:

Has been developed in accordance with the procedure set forth in this Regional
Board's Resolution No. 73-16 in order to obtain data and document compliance
with Water Reclamation Requirements established in Regional Board Order
No. 93-160.

Has been revised and ordered by the Executive officer on June 20, 1995.
This Self-Monitoring Program supersedes the previous program and amends
the water reclamation requirements adopted by the Board on December 15,
1993.

May be reviewed at any time subsequent to the effective date upon written
notice from the Executive Officer or request from the Producer, and revisions
will be ordered by the Executive Officer.

Attachment: Table 1 - Schedule for Sampling, Measurements, and Analysis

File No. 2189.8103 (SMM)

1.

2.

3.

4



ATTACHMENT A



TABLE 1
SCIIEDI]LE FOR SAMPLING, MEASTJREMENTS' AND ANALYSIS

Palo Alto RWQCP - Water Reclamation Req,ts

LEGEND FOR TABLE 1

Type of Sample
Grab : Instantaneous grab sample
C-24 : 24-hour composite sample
Cont. : Continous monitoring (recorder)
Obs. : Observation

Sampling Frequency
D : Daily
3/W : Three times per week
W = Weekly
2/M : Twice per month
Q = Quarterl]
A : Annual

1 Flow totals for each User will be compiled by the Producer on a quarterly basis.
Daily average flow will be calculated from these quarterly totals and reported for each
User in the Producer's annual report.

2 When producing reclaimed water.

3 Observations that the Producer requires each User to complete when reclaimed
water is being used. The Producer will estabtish User self-monitoring requirements that
depend on the size and complexity of each site, as a condition of each User's permit.

SAMPLING STATIONS E-1 AII L AIl P

TYPE OF SAMPLE Grab c-24 Cont. Obs. Obs.

Flow Rate (gallons/day) D Q' Q'

Total Coliform (MPN/100m1) 3tw
Turbidity (NTU) 3tw
Dissolved Oxygen (mg/l) 3lw2

Dissolved Sulfides (mg/l) (if
DO < 1 mg/l)

3lw2

pH (units) 3tw,

Chlorine Residual (mg/l) D2

Applicable Standard Obser-
vations

A3 A3
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