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Introduction and Background 

The Clean Watersheds for a Clean Bay (CW4CB) project is a collaboration among the Permittees to 

the Municipal Regional National Pollutant Discharge Elimination System (NPDES) permit for 

stormwater discharges in the San Francisco Bay Area (a.k.a. MRP) designed to evaluate the 

effectiveness of stormwater controls for PCBs and mercury. Enhancements to municipal operation 

and maintenance (O&M) activities are one type of control measure that was selected for pilot-

testing under the CW4CB project. The O&M actions tested were those that aimed to remove 

sediments and associated particle-bound pollutants of concern (POCs) during routine activities 

such as street sweeping, storm drain inlet cleaning, storm drain system piping maintenance, and 

pump station maintenance, as well as non-routine activities such as street and pipeline flushing and 

capture, collection, and routing to the sanitary sewer. At least one O&M enhancement pilot project 

was implemented in each of the five counties that are subject to the MRP. This report presents the 

results of the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot Project, which 

was selected as one of the O&M enhancements for pilot-testing in Santa Clara County. This project 

was completed in compliance with applicable provisions of the MRP.  

Project Description 

The Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) and the City of San 

Jose conducted the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot Project. 

The primary goal of this project was to evaluate the POC load reduction benefit of removing 

accumulated sediment from a storm drain line located in an area with known elevated 

concentrations of PCBs in soils and sediment in the storm drain system. A secondary goal was to 

use video inspection of the line to identify sources of soil/sediment (e.g., surface infiltration 

through joint separations or breaks in the line or from sediment coming into the main line from 

private lateral connections). In order to accomplish these goals, the following three tasks were 

conducted: 

1. Storm Drain System Cleaning. Cleanout of a segment of the main storm drain line and 

any public laterals connected to the line was conducted to remove accumulated 

sediment and debris to the extent possible while maintaining the integrity of the 

line.  

2. Monitoring and Sediment Disposal. Monitoring was conducted to characterize 

concentrations of POCs (e.g., mercury and PCBs) in the sediments that were 

removed from the line in order to calculate the POC loads that were removed from 

the storm drain system. Follow-up monitoring of sediments in the main storm drain 

line post-cleanout was conducted at the end of the rainy season, to document any 

impact of the cleanout on sediment and associated POCs in the storm drain line at 

the end of the rainy season. All sediment removed from the line was properly 

disposed of as hazardous waste. 

3. Post-cleanout video inspections. Video inspection of the storm drain line was 

conducted immediately following the cleanout to better delineate the storm drain 
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system and identify any cracks or joint separations that could allow infiltration of 

sediment into the line from surrounding buried soils, and to establish a baseline for 

comparison to future accumulation of sediment and associated POCs in the line and 

load reduction efforts. Follow-up video inspection in the storm drain line was also 

conducted two years after the cleanout to evaluate the existence of any post-

cleanout build-up of sediment in the line, and to identify private laterals that were 

contributing sediment to the main line. Any necessary remediation of structural 

issues identified through the video inspections was beyond the scope of this pilot 

project, and remained the responsibility of the City of San Jose. 

A detailed study design and monitoring plan for the Leo Avenue Storm Drain System Cleaning and 

Video Inspection Pilot Project was developed with guidance from the CW4CB Project Management 

Team and Technical Advisory Committee (BASMAA, 2013a).  

Project Location and Background 

This project was located in the Leo Avenue watershed (i.e., storm drain catchment) in the City of 

San Jose, which is one of five CW4CB pilot watersheds that were selected for testing various 

stormwater control measures (Figure 1). Elevated PCB and mercury concentrations have been 

found in soil and sediment collected from streets and storm drainage infrastructure in this 

watershed since 2001 (KLI 2001, 2002, Yee and McKee 2010). Recent monitoring conducted in fall 

2012 and spring 2013 through CW4CB measured elevated PCB concentrations (> 1 mg/kg) in 

sediment collected from multiple locations within the Leo Avenue main storm drain line, while 

concentrations from storm drain infrastructure on adjacent streets had lower concentrations (< 1 

mg/kg, SCVURPPP 2015).  
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Figure 1. Location of the Leo Avenue Watershed in San Jose, CA. 

 

The storm drain system cleaning and video inspection was conducted in the main storm drain line, 

connecting public laterals, and storm drain inlets on Leo Avenue, between the western Leo Avenue 

cul-de-sac and South 7th Street (Figure 2). The businesses on Leo Avenue include auto repair and 

body shops, auto dismantlers, and recycling facilities. There are seven storm drain manholes and 

six storm drain inlets/catch basins that occur in pairs at three locations along Leo Avenue. The 

storm drain flows from the western cul-de-sac eastward to 7th street (Figure 2).  
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Figure 2. Location of the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot Project, 
San Jose, CA. 

 

Currently, routine O&M activities conducted by the City of San Jose in the Leo Avenue watershed 

include street sweeping two times each month and annual storm drain inlet cleaning. Additionally, 

a one-time storm drain system cleaning of the Leo Avenue main line also occurred prior to this 

study in 2005. During this storm drain line cleanout, the City of San Jose hired Clean Harbors, an 

environmental services company, to clean the Leo Avenue storm line from the western cul-de-sac to 

South 7th Street.  

Prior to the line cleaning by Clean Harbors, San Jose Department of Transportation (DOT) took 

video of the Leo Ave main line and discovered that a section of the western end of the line was 

substantially blocked with accumulated sediment. During their line cleaning, Clean Harbors 

removed a large amount of gravel and silt from the blocked section of the main line. Clean Harbors 

suspected there may be a break in the Leo Ave main storm sewer line because of the high gravel 

content and larger grain size characteristics of the sediment. Subsequent to the line cleaning, DOT 

performed follow-up video of the Leo Ave main storm sewer line and did not find a break in the line 

but did find a dip in the storm drain line where much sediment had accumulated. With the 

SAMPLE

S 1+2 
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exception of accumulated sediment remaining in the line at the low point (dip in the line), the 

follow-up video of the line taken by DOT showed that it was clean. San Jose staff estimated the 

cleanout removed approximately 3,500 kg of solids and 0.004 - 0.07 kg of PCBs based on the range 

of PCB concentrations previously measured in Leo Ave storm drain line sediments.  

More recently, DOT attempted to again video both the Leo Avenue main line and connecting laterals 

in March 2013 in order to identify areas of sediment accumulation within the main line, document 

which laterals were carrying sediment into the main line, and trace those laterals upstream to 

identify potential private property sources of sediment for future monitoring efforts. However, due 

to a substantial quantity of sediment in the main line and many of the laterals, the DOT crew only 

obtained a partial video of the main line, which showed sediment throughout the length of the line, 

ranging from shallow to several inches deep. The sediment accumulation in some portions of the 

line was enough to prevent the video equipment from continuing to traverse the line. Based on 

these findings, DOT recommended complete cleaning of the line to facilitate the video inspection 

and to identify any sections of the pipeline that were in need of repair.  

Given the large quantities of sediment in the Leo Avenue storm drain line, the history of high PCB 

concentrations in street dirt and storm drain sediments collected in this area, and the likely 

mobilization of this sediment in stormflows through the system, removal and proper disposal of 

this sediment provided an opportunity for meaningful PCB load reductions. 

Enhanced Storm Drain System Cleaning and Video Inspection 

Storm Drain System Cleaning 

In August 2013, the City of San Jose contracted with Environmental Logistics to clean the main 

storm drain line on Leo Avenue and all connecting public laterals between 7th Street and the Leo 

Avenue cul-de-sac in San Jose (Figure 2). The general cleaning method involved blocking the ends of 

the line, flushing the line with high-pressure water and using a vactor truck to collect the 

sediment/water slurry from the line. The slurry was then deposited into a 21,000 gallon Frac tank 

for storage prior to disposal at a hazardous waste facility. Details of the cleanout are provided in 

Table 1. Approximately 10,000 gallons of water was used to flush approximately 750 feet of main 

storm drain line on Leo Avenue and 200 feet of connecting public laterals and catch basins to the 

extent of the right-of-way. Samples of the sediment and water from the cleanout were collected and 

analyzed for POCs, as described in the Monitoring Section below. Additional samples were collected 

in the locations shown on Figure 2 approximately 10 months after the clean-out, as described in 

detail in the Monitoring Section of this report. 

On September 20, 2013 DOT pumped the overlying waste water out of the tank, using care to not 

disturb the bottom sediment layer, and decanted the water to the sanitary sewer system. All 

conditions set forth prior to approval of the discharge by the City of San Jose Pretreatment group 

were followed. DOT estimated approximately 8,000 gallons of water was removed from the storage 

tank and disposed of to the sanitary sewer, leaving behind a sediment/water slurry at the bottom of 

the storage tank that had a depth of 1.5 feet. Environmental Logistics then disposed of this 

sediment/water slurry at a hazardous waste facility.  
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In order to estimate the volume of sediment that was removed from the storm drain line during the 

cleanout, calculations were performed using the method described below and the field 

observations included in Table 1. First, given that approximately 8,000 gallons of the 10,000 total 

gallons of water that was used for the cleanout was decanted to the sanitary sewer, it was assumed 

that approximately 2,000 gallons of water remained in the storage tank. The dimensions of the frac 

tank were used to calculate the area of the bottom of the tank (roughly 272 square feet), and then 

the height of 2,000 gallons of water in this area was calculated as roughly 1.0 ft. Given the total 

depth of the sediment/water slurry in the tank of 1.5 ft, and 1.0 ft accounted for by the water, the 

remaining 0.5 feet was assumed to be sediment. From these dimensions (272 sq ft. X 0.5 ft) the total 

calculated volume of sediment in the bottom of the tank was approximately 140 cubic feet, or 5.2 

cubic yards (CY). The additional information needed to calculate the mass of this volume of 

sediment (e.g., dry density) was collected during monitoring and is described further below.  

 

Table 1. Details of the Leo Avenue Storm Drain System Cleaning conducted in, San Jose CA (August 
2013) 

 

Parameter Description Result Units 

Length of storm drain line cleaned (main line + connecting public laterals) 1,000 Ft 

Volume of water used to clean the storm drain system 10,000 gallons 

Volume of water in storage tank removed by decant of overlying water to 
WWTP after sufficient time allowed for solids settling (1 week) 

8,000 gallons 

Calculated volume of water remaining in the storage tank 2,000 gallons 

Observed height of sediment/water slurry remaining in storage tank after 
decant of overlying water to WWTP 

1.5 Feet (Ft) 

Calculated volume of water remaining in storage tank after decant to 
WWTP 

267 Cubic Ft (CF) 

Frac (Storage) Tank Dimensions (bottom storage area): 
  

Length   32 Ft 

Width 8.5 Ft 

Estimated bottom storage area of the tank 272 Square Ft 

Calculated height of water in the storage tank after decant to WWTP 1.0 Ft 

Calculated height of sediment in storage tank 0.5 Ft 

Calculated volume of sediment in storage tank 141 CF 
5.2 Cubic Yards (CY) 

Measured sediment bulk density (dry weight) 0.965 g/cm3 
738 Kg/CY 

Calculated total solids mass removed from storm drain line 3,843 Kg 

Measured % of solids < 2 mm in diameter 99% 
 

Calculated total mass of sediment < 2 mm in diameter removed from 
storm drain line during cleanout 

3,805 Kg 

Calculated mass of solids per linear foot of storm drain line 3.8 Kg/ft 
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Monitoring 

Kinnetic Laboratories Inc. (KLI), selected through a competitive process as one of the CW4CB 

monitoring contractors, conducted all monitoring activities during this pilot project. Monitoring 

followed the methods and procedures documented in the CW4CB QAPP and the CW4CB Task 4 SAP 

(BASMAA 2012, 2013b). KLI conducted two distinct monitoring events, as summarized in Table 2. 

Detailed field methods reports and photo documentation prepared by KLI for all monitoring 

conducted during the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot 

Project are provided in Appendices 1 and 2.  

Table 2.  Samples collected during two monitoring events for the Leo Avenue Storm Drain System 
Cleaning and Video Inspection Pilot Project, San Jose, CA. 

Sample 
Event 

Sample 
Date Type Count Description 

Cleanout 9/4/2013 

Sediment n=2 
Collected from the sediment layer in the storage 

tank after the cleanout (sample plus field 
duplicate) 

Water n=1 
Collected from the overlying water in the storage 

tank after the cleanout 

Post-
Cleanout 

6/17/2014 Sediment 

n=2 
Samples 1 & 2 (field duplicate) collected from the 

manhole in the Leo Avenue cul-de-sac (Fig 2). 

n=1 
Sample 3 - collected as a composite of 2 manholes 

downstream from cul-de-sac (Fig 2). 

 

The purpose of the first monitoring event was to characterize concentrations (and mass) of POCs in 

sediment removed from the storm drain line during the cleanout. This monitoring was conducted 

on September 4, 2013, approximately ten days after the cleanout was completed. This allowed 

adequate time for suspended solids in the sediment and water slurry in the storage tank to settle to 

the bottom. Two composite sediment samples were collected from the sediment layer at the bottom 

of the tank, and one water sample was collected from the overlying water in the tank.  

The second monitoring event was conducted on June 17, 2014, approximately ten months after the 

cleanout, in order to characterize the concentrations of POCs in sediments that were transported 

back into the line during the rainy season that followed the cleanout. Three soil/sediment samples 

were collected from various locations within the Leo Avenue storm drain line identified on Figure 2. 

Samples 1 and 2 were duplicate samples collected from the storm drain manhole in the cul-de-sac, 

while sample 3 was a composite of sediment collected from the two closest manholes on Leo 

Avenue downstream of the cul-de-sac (Figure 2).   

All samples were analyzed for PCBs, mercury, total organic carbon (TOC) and total solids. Sediment 

samples were also analyzed for grain size and bulk density, while water samples were also analyzed 

for suspended sediment concentrations (SSC) and particle size distribution. All samples were 

collected following the methods and procedures described in the CW4CB QAPP and CW4CB Task 4 
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SAP (BASMAA 2012, 2013b). The analytical methods and laboratories used are identified in Tables 

3 and 4. The 40 PCB congeners routinely reported by the Regional Monitoring Program (RMP) for 

Water Quality in the San Francisco Estuary1 were reported. With the exception of bulk density and 

grain size analysis, all sediment samples were sieved in the laboratory at 2 mm prior to analysis, 

consistent with previous BASMAA sediment studies (KLI 2001, 2002; Yee and Mckee 2010). In 

addition, the post-cleanout sediment samples were further sieved at 63 µm, and total PCBs were 

analyzed on two fractions (< 63 µm and 63 µm – 2 mm).  

Table 3. Analytes, sampling and analytical methods, and laboratories for sediment/soil samples. 

Analyte Sampling 
Method 

Analytical Method Reporting 
Units 

Assigned Laboratory 

Total Organic Carbon 
(TOC) 

Grab ASTM D4129 % ALS 

Particle Size 
Distribution 

Grab ASTM D422M/PSEP % ALS 

Mercury Grab EPA 7471 µg/kg ALS 
PCBs  Grab EPA 1668 µg/kg ALS 
Bulk Density Grab ASTM E1109-86 g/cm3 ALS 

 

Table 4. Analytes, sampling and analytical methods, and laboratories for water samples. 

Analyte Sampling 
Method 

Analytical Method Reporting 
Units 

Assigned Laboratory 

Total Organic Carbon 
(TOC) 

Grab EPA415.1 or EPA 
9060 

% ALS 

Particle Size 
Distribution 

Grab SSC plus 
Nephelometric PSD 
(Soil Control Lab 
SOP#W-72) 

% Soil Control Laboratory 

Total Mercury Grab EPA 1631 µg/kg ALS 
PCBs  Grab EPA 1668A µg/kg ALS 
Total Solids Grab SM2540G % ALS 

 

An extensive field and laboratory data quality assurance and control program was established in 

the CW4CB QAPP and Task 4 SAP (BASMAA 2012, 2013b). The program established equipment 

cleaning methods, sampling protocols, sample hold times, minimum analytical reporting limits, and 

included the use of blind field duplicates, method blanks, matrix spike/spike duplicates, surrogate 

spikes, laboratory control samples, certified reference materials, and laboratory replicates. 

Measurement quality objectives (MQO’s) were established as well as procedures for flagging any 

data not meeting established criteria. The field and laboratory data generally met project MQO’s, 

and any exceptions and resulting data qualifications does not prevent use of the data for the 

intended purposes. A summary of the complete data quality review for the Leo Avenue Storm 

Drain System Cleaning and Video Inspection Pilot Project is available as an Appendix to the 

CW4CB Final Project Report (AMS, 2015).  

                                                           
1 The RMP 40 list of PCBs has been the historic suite of PCB congeners analyzed by BASMAA agencies.  
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The cleanout and post-cleanout raw chemistry data and statistical summaries for all water and 

sediment samples are presented in Tables 5 through 8. All 40 PCB congeners were detected in all 

cleanout water and sediment samples, and all PCBs except PCB 08 were detected in the post-

cleanout sediment samples. Total PCBs in the sediment removed from the storm drain line during 

the cleanout ranged from 17 to 22 mg/Kg dw, while total PCBs in the post-cleanout storm drain line 

sediment ranged from 3.1 to 3.8 mg/Kg dw in the total fraction < 2mm, and from 2.9 to 5.0 mg/Kg 

dw in the fraction < 63 µm. Mercury concentrations in sediment from the cleanout ranged from 

0.73 to 0.79 mg/Kg dw, while the post-cleanout storm drain line sediment ranged from 0.47 to 0.57 

mg/Kg dw.  These sample concentrations were all elevated above urban background, and the 

cleanout sediment samples contained some of the highest PCB concentrations observed in storm 

drain system sediments in the Bay Area to date.  

PCB homolog profiles were similar across all samples collected during the cleanout and the post-

cleanout sampling effort, with one exception. The post-cleanout downstream manhole sample 

contained a higher percentage of octachlorobiphenyls in the size fraction > 63 um compared with 

other samples (e.g., 30 % in the downstream manhole sample vs.5% or less in all other samples), 

although all samples were dominated by higher chlorinated homologs (e.g., penta, hexa, and hept-

chlorinated biphenyls, Figure 3), which is suggestive of Aroclor 1260. However, potential 

weathering, the possibility that mixtures of Aroclors were used, and the lack of information on 

specific Aroclor usage in the area precludes identification of specific Aroclor sources.  

The grain size distributions for the cleanout sediment samples were similar, with close to 50% of 

both samples comprised of fine sediments (e.g., silt and clay size fractions), and 50% comprised of 

sand (Figure 4). The post-cleanout sediments collected from the cul-de-sac manhole were 

comprised of fewer fines (31% to 33%), similar sand (54% to 59%), and also included a small 

amount of larger sizes (e.g., > 2 mm, 8% to 13% of the total). However, the post-cleanout 

downstream manhole sample was dominated by the fine fraction (71%).   
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Table 5.  Chemistry results for sediment and water collected during the Leo Avenue Storm Drain 
System Cleaning, San Jose, CA. 

Parameter 
 Cleanout 

Water  
Cleanout 
Sediment 

Cleanout 
Sediment Dup 

Average 
Cleanout 
Sediment 

Grain Size - %         

Clay (0.98 - < 3.9 µm)  14  14  14  

Silt (3.9 - <63 µm)  33  34  33  

Sand (63 um - <2 mm)  52  51  51  

Granule (2 - <4 mm)  0.96  1.1  1.0  

Pebble (4 - <64mm)  0.32  0.52  0.42  

% Fines  47  48  47  

% Total Solids 
 55  49  52  

SSC - mg/L 150     

Bulk Density  - g/cm3 dw 
 0.96  0.97  0.97  

TOC - % dw 15  4.0  3.8  3.9  

Mercury 
Water-µg/L  Sediment - mg/Kg 
dw 

0.10  0.73  0.79  0.76  

Total PCBs 
Water-ng/L  Sediment - mg/Kg 
dw 

282  17  22  19  

PCB Homologs     

Total Dichlorobiphenyls 0.99  0.01  0.01  0.01  

Total Trichlorobiphenyls 8.2  0.23  0.30  0.26  

Total Tetrachlorobiphenyls 22  0.87  1.2  1.0  

Total Pentachlorobiphenyls 72  4.5  6.3  5.4  

Total Hexachlorobiphenyls 106  7.2  8.2  7.7  

Total Heptachlorobiphenyls 64  3.4  4.5  4.0  

Total Octachlorobiphenyls 8.7  0.90  1.1  1.0  
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Table 6. PCB Congener results for sediment and water collected during the Leo Avenue Storm Drain 
System Cleaning, San Jose, CA.  

PCB Congeners 
 Cleanout 

Water  
Cleanout 
Sediment 

Cleanout 
Sediment Dup 

Average 
Cleanout 
Sediment 

PCB 008 0.99  0.01  0.01  0.01  

PCB 018/30 1.6  0.05  0.07  0.06  

PCB 020/28 3.5  0.10  0.12  0.11  

PCB 021/33 0.98  0.02  0.03  0.02  

PCB 031 2.2  0.06  0.07  0.07  

PCB 044/47/65 4.0  0.26  0.33  0.30  

PCB 049/69 2.1  0.16  0.21  0.18  

PCB 052 6.6  0.32  0.46  0.39  

PCB 056 1.4  0.02  0.08  0.05  

PCB 060 0.40  0.04  0.01  0.03  

PCB 061/70/74/76 4.2  0.04  0.06  0.05  

PCB 066 3.4  0.02  0.00  0.01  

PCB 083/99 6.7  0.38  0.53  0.46  

PCB 086/87/97/109/119/125 7.9  0.49  0.69  0.59  

PCB 090/101/113 15  0.97  1.4  1.2  

PCB 095 15  0.73  1.0  0.87  

PCB 105 2.9  0.21  0.25  0.23  

PCB 110/115 16  0.89  1.3  1.1  

PCB 118 8.9  0.82  1.2  1.0  

PCB 128/166 2.9  0.26  0.19  0.22  

PCB 129/138/163 26  1.70  2.0  1.8  

PCB 132 8.7  0.55  0.63  0.59  

PCB 135/151 10  0.67  0.79  0.73  

PCB 141 6.4  0.44  0.50  0.47  

PCB 147/149 24  1.5  1.8  1.6  

PCB 153/168 24  1.7  2.0  1.8  

PCB 156/157 1.9  0.18  0.21  0.20  

PCB 158 2.5  0.22  0.23  0.22  

PCB 170 8.8  0.59  0.80  0.70  

PCB 174 11  0.66  0.87  0.77  

PCB 177 6.0  0.37  0.49  0.43  

PCB 180/193 19  1.3  1.7  1.5  

PCB 183 7.6  0.42  0.59  0.50  

PCB 187 11  0.14  0.02  0.08  

PCB 194 4.0  0.34  0.48  0.41  

PCB 195 1.6  0.19  0.23  0.21  

PCB 201 0.59  0.07  0.09  0.08  

PCB 203 2.5  0.29  0.35  0.32  
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Table 7. Chemistry results for post-cleanout sediment samples collected from the storm drain line on Leo Avenue, San Jose, CA. 

Parameter Cul-de-sac Manhole Cul-de-sac Manhole -Dup 
Composite of 

Downstream Manholes Post-Cleanout Average 

Sediment Fraction (< 2 
mm) 

<63 µm >63 µm Total <63 µm >63 µm Total <63 µm >63 µm Total <63 µm >63 µm Total 

Grain Size - %                         

Clay (0.98 - < 3.9 µm) 
  11   11   17   14 

Silt (3.9 - <63 µm) 
  21   22   54   38 

Sand (63 um - <2 mm) 
  59   54   26   41 

Granule (2 - <4 mm) 
  6.4   5.2   1.8   3.8 

Pebble (4 - <64mm) 
  2.0   8.4   0.76   3.0 

% Fines 
  33   33   71   52 

% Total Solids 96 98 97 96 99 98 96 97 97   97 

Bulk Density  - g/cm3 dw 
  1.2   1.2   0.75   0.99 

TOC - % dw 
  4.4   4.5   8.0   6.2 

Mercury - mg/Kg dw   0.53   0.47   0.57   0.54 

Total PCBs - mg/Kg dw 5.0 2.6 3.8 4.4 2.3 3.1 2.9 4.7 3.4 3.8 3.6 3.4 

PCB Homologs             

Dichlorobiphenyls 0.001 0 0.001 0.001 0.002 0.003 0.000 0.002 0.002 0.001 0.001 0.002 

Trichlorobiphenyls 0.04 0.03 0.08 0.03 0.02 0.05 0.02 0.05 0.07 0.03 0.04 0.06 

Tetrachlorobiphenyls 0.35 0.15 0.50 0.23 0.16 0.38 0.16 0.29 0.45 0.22 0.22 0.44 

Pentachlorobiphenyls 1.1 0.55 1.7 0.98 0.51 1.5 0.63 0.60 1.2 0.84 0.57 1.4 

Hexachlorobiphenyls 2.2 1.1 3.3 1.9 0.91 2.8 1.2 1.2 2.4 1.6 1.1 2.7 

Heptachlorobiphenyls 1.2 0.71 1.9 1.1 0.57 1.7 0.79 1.2 2.0 0.96 0.90 1.9 

Octachlorobiphenyls 0.18 0.11 0.29 0.17 0.09 0.26 0.12 1.4 1.5 0.15 0.75 0.89 
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Table 8. PCB Congener concentrations in post-cleanout sediment samples collected from the Leo Avenue storm drain line, San Jose, CA. 

<63 µm 63 µm - < 2 mm Total (< 2mm) <63 µm 63 µm - < 2 mm Total (< 2mm) <63 µm 63 µm - < 2 mm Total (< 2mm) <63 µm 63 µm - < 2 mm Total (< 2mm)

PCB 008 0.001  -                      0.0005           0.001  0.002                 0.002              -      0.002                 0.001              0.001  0.001                 0.001              

PCB 018/30 0.01    0.01                    0.01                0.01    0.004                 0.005              0.004  0.01                    0.01                0.01    0.01                    0.01                

PCB 020/28 0.02    0.02                    0.02                0.01    0.01                    0.01                0.01    0.02                    0.01                0.01    0.02                    0.01                

PCB 021/33 0.003  0.002                 0.003              0.002  0.002                 0.002              0.002  0.01                    0.003              0.002  0.005                 0.003              

PCB 031 0.01    0.01                    0.01                0.01    0.00                    0.01                0.01    0.01                    0.01                0.01    0.01                    0.01                

PCB 044/47/65 0.06    0.03                    0.04                0.04    0.03                    0.03                0.03    0.05                    0.03                0.04    0.04                    0.04                

PCB 049/69 0.04    0.01                    0.02                0.02    0.02                    0.02                0.02    0.03                    0.02                0.02    0.02                    0.02                

PCB 052 0.10    0.04                    0.06                0.07    0.04                    0.05                0.05    0.08                    0.06                0.07    0.06                    0.06                

PCB 056 0.02    0.01                    0.01                0.01    0.01                    0.01                0.01    0.02                    0.01                0.01    0.01                    0.01                

PCB 060 0.01    0.003                 0.004              0.004  0.003                 0.003              0.002  0.01                    0.00                0.003  0.01                    0.004              

PCB 061/70/74/76 0.07    0.03                    0.05                0.05    0.03                    0.04                0.03    0.06                    0.04                0.04    0.05                    0.04                

PCB 066 0.06    0.03                    0.04                0.04    0.03                    0.03                0.03    0.05                    0.03                0.04    0.04                    0.03                

PCB 083/99 0.11    0.05                    0.08                0.09    0.05                    0.06                0.06    0.06                    0.06                0.08    0.06                    0.07                

PCB 086/87/97/109/119/125 0.13    0.07                    0.10                0.11    0.06                    0.08                0.07    0.04                    0.06                0.09    0.05                    0.08                

PCB 090/101/113 0.27    0.13                    0.19                0.22    0.11                    0.15                0.15    0.16                    0.15                0.20    0.14                    0.17                

PCB 095 0.14    0.07                    0.10                0.15    0.07                    0.10                0.09    0.09                    0.09                0.12    0.08                    0.10                

PCB 105 0.05    0.03                    0.04                0.04    0.02                    0.03                0.03    0.03                    0.03                0.04    0.03                    0.04                

PCB 110/115 0.26    0.13                    0.19                0.23    0.12                    0.16                0.13    0.13                    0.13                0.19    0.13                    0.16                

PCB 118 0.15    0.08                    0.11                0.14    0.07                    0.09                0.10    0.08                    0.09                0.12    0.08                    0.10                

PCB 128/166 0.06    0.03                    0.05                0.06    0.03                    0.04                0.03    0.04                    0.03                0.05    0.04                    0.04                

PCB 129/138/163 0.59    0.31                    0.44                0.53    0.26                    0.36                0.33    0.32                    0.33                0.44    0.30                    0.38                

PCB 132 0.16    0.08                    0.12                0.14    0.07                    0.10                0.08    0.08                    0.08                0.12    0.08                    0.10                

PCB 135/151 0.19    0.09                    0.14                0.17    0.08                    0.12                0.11    0.12                    0.11                0.15    0.10                    0.12                

PCB 141 0.13    0.07                    0.10                0.11    0.05                    0.07                0.07    0.07                    0.07                0.10    0.07                    0.08                

PCB 147/149 0.48    0.22                    0.33                0.37    0.18                    0.25                0.24    0.25                    0.24                0.33    0.22                    0.28                

PCB 153/168 0.51    0.24                    0.36                0.41    0.20                    0.28                0.29    0.28                    0.29                0.37    0.25                    0.31                

PCB 156/157 0.03    0.02                    0.03                0.04    0.02                    0.03                0.02    0.02                    0.02                0.03    0.02                    0.02                

PCB 158 0.05    0.03                    0.04                0.05    0.02                    0.03                0.03    0.03                    0.03                0.04    0.03                    0.03                

PCB 170 0.17    0.12                    0.15                0.17    0.09                    0.12                0.12    0.12                    0.12                0.14    0.11                    0.13                

PCB 174 0.20    0.12                    0.16                0.18    0.10                    0.13                0.13    0.14                    0.14                0.16    0.13                    0.14                

PCB 177 0.11    0.07                    0.09                0.10    0.05                    0.07                0.08    0.08                    0.08                0.09    0.07                    0.08                

PCB 180/193 0.36    0.24                    0.31                0.35    0.19                    0.25                0.26    0.34                    0.28                0.31    0.27                    0.28                

PCB 183 0.12    0.06                    0.09                0.10    0.05                    0.07                0.07    0.09                    0.08                0.09    0.07                    0.08                

PCB 187 0.19    0.10                    0.14                0.19    0.10                    0.13                0.13    0.40                    0.20                0.16    0.25                    0.16                

PCB 194 0.09    0.05                    0.07                0.08    0.04                    0.06                0.05    0.31                    0.12                0.07    0.18                    0.08                

PCB 195 0.03    0.02                    0.03                0.03    0.02                    0.02                0.02    0.03                    0.02                0.03    0.03                    0.02                

PCB 201 0.01    0.01                    0.01                0.01    0.01                    0.01                0.01    0.11                    0.03                0.01    0.06                    0.02                

PCB 203 0.05    0.03                    0.04                0.05    0.03                    0.03                0.03    0.94                    0.28                0.04    0.48                    0.12                

Congener

Cul-de-sac Manhole Cul-de-sac Manhole -Dup Composite of Downstream Manholes Post-Cleanout Average



Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot Project 
 

17 

 

Figure 3.  PCB homolog profiles for water and sediment samples collected during the Leo Avenue 
Storm Drain System Cleaning and post-cleanout storm drain line samples in San Jose, CA.   

 

 

Figure 4. Grain size distribution of sediment samples collected during the Leo Avenue Storm Drain 
System Cleaning and post-cleanout storm drain line samples in San Jose, CA. 
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Sediment Mass Removed From the Storm Drain Line during the Cleanout 

As described previously, approximately 5 CY of sediment was removed from the storm drain 

system during the cleanout. Using the measured dry bulk density of the sediment, the total mass of 

sediment was calculated as 3,843 Kg (Table 1). This is very similar to the estimated mass of 

sediment that was removed during the 2005 storm drain line cleanout (e.g., 3,500 Kg). Given that 

99% of the mass was on particles < 2 mm in diameter, the total mass of particles < 2 mm in 

diameter that was removed from the storm drain system was 3,805 Kg (Table 1).  

The mass of the suspended sediment within the water layer that was decanted to the sanitary 

sewer was calculated from the total volume of water that was decanted (approximately 8,000 

gallons) and the measured suspended sediment concentration of the water (150 mg/L). The mass 

of suspended sediment in the decanted water was 4.5 Kg. 

Post-Cleanout Video Inspections 

On September 12, 2013, following cleaning of the system, the City of San Jose DOT conducted a 

complete video inspection of the main Leo Avenue storm drain line and all connecting public 

laterals. Review of the post-cleanout video clearly documented the storm drain line and connecting 

public laterals were clear of the sediment and debris that had accumulated in the line prior to the 

cleaning (Figure 5).  

Because the first video inspection was conducted immediately following the cleanout, it was not 

possible to use this video to identify areas of sediment accumulation within the line, nor identify 

properties that were potentially contributing sediment to the line. A second video inspection was 

conducted in the main line in January, 2016, which allowed inspection of post-cleanout sediment 

accumulation and build-up over two complete rainy seasons. Figure 6 identifies the areas of 

increased sediment accumulation, possible joint separations, and damaged pipe that were 

identified in the 2013 and 2016 video inspections. Even two years and two complete rainy seasons 

after the cleanout, the sediment accumulation in the main line remained relatively minimal (e.g., 

less than 1 inch), indicating the buildup in the line prior to the 2013 cleanout was likely the result of 

sediment accumulation over many years. Because the video inspection in 2016 focused only on the 

main line, it was difficult to trace sediment coming into the line from lateral connections to a 

specific property in most cases. However, the video inspections documented sediment entering the 

main line from laterals at the end of the Leo Avenue cul-de-sac where the railroad parcel is located, 

as well as other laterals further downstream on Leo Avenue. The City of San Jose plans to follow-up 

on all issues identified in the video inspections.
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 Figure 5. Leo Avenue storm drain line: (A) sediment accumulation in the line before cleaning and; (B) clear line after cleaning.  
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Figure 6. Results of video inspections conducted in 2013 of the storm drain laterals and 2016 of the main storm drain line on Leo Avenue in 
San Jose, CA.
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Challenges and Lessons Learned 

There were a number of challenges and lessons learned from planning, implementing and 

monitoring the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot Project in 

San Jose. First, periodic inspection and cleaning to remove and dispose of accumulated sediments in 

the Leo Avenue main storm drain line may be warranted because high POC concentrations have 

been consistently found in this storm drain line, and sediment has been observed to regularly 

accumulate in the line, although likely over a period of many years. Some portion of this sediment, 

especially the fine fraction, may be carried in storm flows and thus removal of sediment from the 

storm drain system at this location prior to the start of the rainy season may potentially reduce 

stormwater loads of PCBs from this watershed. However, it is important to note there are likely 

limited locations in the Bay Area where this type of O&M enhancement will provide significant cost-

effective load reduction benefits. This will depend on finding areas where both: (1) large volumes of 

sediment accumulate within the storm drain system, and (2) POC concentrations in those 

sediments are elevated. Without both of these factors present, storm drain system cleanouts will 

likely provide minimal POC load reduction benefits.   

Second, disposal of the sediment and water removed from the line during the cleanout required 

additional effort and resources beyond those typically extended for routine O&M activities. 

Typically, current maintenance practices that remove accumulated sediment from storm drain lines 

are focused on reducing flow blockages, which may be accomplished by blasting water at high 

pressure into the line to move the sediment through the system. However, this does nothing to 

reduce sediment loads to receiving waters, as the sediment may be flushed downstream to 

receiving waters and not necessarily removed from the system. To dispose of the cleanout 

wastewater, generally, a wastewater discharge permit from the local sanitary sewer would be 

required for decant of the cleanout water to the sanitary sewer. As a one-time pilot study, the City 

of San Jose’s wastewater treatment plant (WWTP) was willing to accept the small amount of 

discharge without charging fees or requiring a formal wastewater discharge permit, but required 

the following conditions were met: 

1. Take precautions to ensure sediment is not disposed to the sanitary sewer system. 

2. Identify a discharge point to minimize impacts to roads and sidewalk. 

3. Prior to discharge, ensure all waste is adjusted to a pH greater than or equal to 6.0 and less 

than 12.5. 

4. Monitor the discharge to prevent surcharging of the collection system 

Although the WWTP was willing to accept this one-time discharge without fees or a permit, if such 

practices were to be routinely conducted within the Bay Area, it is likely both fees and permits 

would be required. A number of challenges associated with diversion of urban runoff to WWTPs 

have been described in detail elsewhere and many of these same issues apply. Issues with 

diversions would need to be addressed before a WWTP would likely accept regular discharges of 

wastewater from storm drain system cleanouts. The level of effort and associated costs that would 
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be required to obtain and comply with a permit for regular, ongoing discharges are currently 

unknown.  

In addition, if the sediment remaining in the Frac tank following the decanting of the overlying 

water had PCBs concentrations high enough to warrant hazardous waste disposal under California 

Law. Hazardous waste disposal is more costly and must be done at an appropriate hazardous waste 

disposal facility.  

Third, the video inspection provided information on where sediment accumulates in the storm 

drain system, and potential sources of soil/sediment accumulation in the line, including both 

private properties contributing excess sediment to the main line, and infiltration of adjacent soils 

through cracks or joint separations in the storm drain pipes, which may assist in identifying source 

properties that contribute to high sediment loads. Video inspection of storm drains in suspect areas 

(e.g., where high POC concentrations have been found in surface soils and/or storm drain 

sediments) provides the best opportunity to identify areas where cleanout of accumulated storm 

drain sediments may result in cost-efficient POC load reduction. 

Finally, the information gained from this pilot study will be used to document the POC mass 

removed and to facilitate efforts to further reduce POC stormwater loads. The results from this pilot 

study will be most applicable to Bay Area locations where sediment accumulation in storm 

drainage lines is identified and where storm drains are located in areas with high soil/sediment 

concentrations of PCBs that may be entering the stormwater drainage system.   

Costs and level of effort 

Storm drain cleanout/disposal and video monitoring are not currently a routine practice in Bay 

Area municipalities, and this pilot project provided an opportunity to document the level of effort 

required for this activity. Table 9 summarizes the costs for planning and conducting the cleanout 

(including disposal costs), video inspections, and monitoring and reporting associated with the Leo 

Avenue Storm Drain Cleaning and Video Inspection Pilot Project conducted in San Jose, CA.   

The information presented here is provided to assist with future planning, and highlights the 

additional resources that would be required to add storm drain line cleaning and video inspection 

to routine municipal O&M activities. Many municipalities may not have the available resources (e.g., 

staff and equipment) within their current budgets, and other considerations may also limit the 

practicality of this measure to relatively few locations.  
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Table 9. Summary of costs to plan, conduct, monitor and report on the Leo Avenue Storm Drain System Cleaning and Video Inspection Pilot 
Project. 

Project Phase/Task 

City of San Jose SCVURPPP  Subcontractor(s)  

Total Costs Staff Hours Costsa Staff Hours Costsa Costs  

Planning/Facilitation 20 $2,500 20 $3,000 $15,000 $20,500 

Storm Drain Line Cleanout 10 $1,250   $44,000 $45,250 

Sediment Disposal     $14,000 $14,000 

Video Inspections1 

2013  $2,656    $2,656 

2016  $2,656    $2,656 

Subtotals 30 $9,062 20 $3,000 $73,000 $85,062 

Monitoring     $31,000 $31,000 

Reporting   220 $30,000  $30,000 

  Totals 30 $9,062 120 $33,000 $104,000 $146,062 

 

a Costs assume an average labor rate of $125/hr for City of San Jose staff and $150/hr for SCVURPPP staff. A portion of the City of San Jose and 

subcontractor costs presented were covered by funding provided by the CW4CB project. 

b Video inspection costs assume two days at a charge of $1328 per day by San Jose Department of Transportation (DOT). 
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29 October 2013 

 

1.0 Field Sampling Procedures 

 

Sediment sampling equipment was prepared in the laboratory prior to sampling.  Sampling 

equipment included: 

 

 Stainless steel sampling scoops and spoons 

 Stainless steel push core w/butyrate liner 

 Stainless steel hand dredge 

 Stainless steel and Tefzel-coated 

compositing buckets 

 Wash bottles and storage containers for 

deionized water 

 Wash bottles for hydrochloric acid and 

methanol 

 

Prior to sampling the equipment was thoroughly cleaned.  Equipment was soaked (fully immersed) 

for three days in 2% Micro® solution and deionized water.  Equipment was then rinsed three times 

with tap water to remove the soap, then rinsed three times in deionized water and then allowed to 

dry in a clean place.  Equipment was then rinsed with a 1.0% solution of hydrochloric acid, 

followed by a triple rinse with deionized water to eliminate the acid.   A rinse with reagent grade 

methanol was then followed by another triple rinse with deionized water.  Equipment was then 

allowed to dry in a clean place.  Equipment was wrapped in aluminum foil or stored in clean Ziploc 

bags until used in the field. 

 

Field data sheets were filled out describing environmental conditions including descriptive details 

of the sediment and water collected.  Photographic documentation was reported on an associated 

photo log.  Photographs were taken documenting the sampling sites with each photograph listed 

in the photo log with time, date, location, description of the subject photographed, and the name 

of the person taking the photograph.  Additional photographs were taken by Mr. James Downing 

(Environmental Services Specialist at City of San Jose) on 28 August 2013 

 

Sediment samples collected were placed directly into compositing buckets which were covered 

with aluminum foil when not in use.  No sieving of sediments was performed in the field, however, 

larger debris and cobble were removed from the samples.  At the conclusion of sample collection, 

all sediment was composited in the bucket and then subsampled for distribution to the appropriate 

laboratories.  Water quality samples were collected by use of a grab pole and directly filling the 

sampling containers.  Disposable powder free nitrile gloves were worn while collecting water and 

sediment samples, and compositing sediment samples to mitigate potential contamination.  Gloves 

were changed between each sample to reduce the potential for cross-contamination. 

 

frac truck in West Yard 



Samples were labeled for proper identification in the field and for tracking in the laboratory.  The 

sample labels contained the following information:  station location, date of collection, analytical 

parameter(s), and method of preservation. 

 

At the conclusion of sample processing; all samples were wrapped in protective bubble wrap and 

stored on ice in the field.  At the conclusion of the day’s sampling, all samples were either stored 

overnight in KLI’s refrigeration unit or delivered directly to the analytical laboratories. 

 

2.0 Sample Chain-of-Custody Forms and Custody Seals 

 

All sample shipments for analyses were be accompanied by a Kinnetic Laboratories chain-of-

custody record (COC).  COCs were completed and sent with samples for each laboratory and each 

shipment.  The COC identified the contents of each shipment and maintained the custodial integrity 

of the samples. 

 

3.0 Leo Avenue Cleanout Sample 

 

The Leo Avenue cleanout sampling was performed on 4 

September 2013.  The field sampling crew consisted of Jonathan 

Toal of Kinnetic Laboratories Inc.  The field crew initially arrived 

at the City of San Jose West Yard (5090 Williams Road) at 10:05.  

Mr. James Downing and Ms. Carol Boland (Biologist – 

Watershed Protection for the City of San Jose) met Mr. Toal at the 

facility. 

 

There were three potential access ports on the frac tank.  One is 

located on the top, one at the front, and one at the rear of the tank.  

Observations of the interior of the tank were first made from the 

top.  An extendable pole was used to estimate the depth of the 

water/sediment in the tank.  It was then determined that the access 

port at the front of the tank was likely at/or near the waterline and 

should not be opened.  It appeared that the access 

port at the rear of the tank should be above the 

waterline but when the clamps were initially 

loosened a small amount of water was observed to 

leak from the port.  This port was then retightened 

to prevent leakage.  Sample access was then made 

from the top of the tank. 

 

A grab pole was used to collect the water sample 

from the tank by directly attaching the sample 

containers to the pole and dipping them into the 

contained water.  Samples were collected for PCBs 

(polychlorinated biphenyls), total mercury, TOC (total organic carbon), and SSC (suspended 

sediment concentration). 

 

top access port 

front access port 



Three different methods were attempted to collect 

sediment from the bottom of the frac tank interior.  

The top access port of the tank had two horizontal 

bars across the entrance which impeded access to 

the tank interior.  Initially, a stainless push core 

with a butyrate liner was attempted.  This method 

failed as it appeared that the sediment accessible by 

this method was too shallow to penetrate deep 

enough to collect a sample.  Secondly, a small 

stainless steel hand dredge was attached to a pole 

and lowered into the tank.  The bars across the 

access port prevented the dredge from being pulled 

through the sediment and this method was only capable of collecting approximately, at best, 50 to 

100 ml of sediment.  At this point Mr. Downing and Ms. Boland had to leave.  The depth of water 

was again assessed and it was determined that the rear access port should actually be above the 

water line.  This port was opened and it was determined that the water seen during the initial 

opening must have been condensation around the seal as the water was below the opening.  

Sediment was observed deposited on the interior rear deck but was found to be just a very thin 

layer of fine silt and not capable of producing sufficient sample material.   During the earlier 

collection of water samples for PCBs, floating particulates were observed through the amber glass 

bottle.  Upon closer observance of the water from the rear port it was determined that these 

particulates were actually aquatic crustaceans.  A grab of the water was collected and brought back 

to Kinnetic Laboratories.  Examination under a dissecting microscope determined that they were 

water fleas (Order Cladocera).  At best, an approximation of the number of water fleas in the frac 

tank would likely be somewhere in the thousands. 

 

The sediment samples were collected by scooping a mixture of soil types with a stainless steel 

scoop from the access port at the top 

of the frac tank.  Much of the sediment 

accessible was of a coarser material 

but a lot of fine material was found in 

a recessed area below where the level 

floats would rest when the tank is 

empty.  This recessed area is where the 

majority of the samples were 

collected.  Samples were collected for 

PCBs, total mercury, TOC, PSD 

(particle size distribution), percent 

solids, bulk density, pH, SVOCs 

(semivolatile organic compounds), 

VOCs (volatile organic compounds), 

BTEX (benzene, toluene, 

ethylbenzene, and xylenes), TPH 

(total petroleum hydrocarbons) as gasoline, and CAM 17 metals (Ag, As, Ba, Be, Cd, Cr, Co, Cu, 

Mo, Ni, Pb, Sb, Se, Tl, V, Zn, Hg).  An original sample (LeoOut-01) and a duplicate sample 

(LeoOut-02) were collected separately and submitted to the analytical laboratory for analyses. 
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1.0 Field Sampling Procedures 
 
Sediment sampling equipment was prepared in the laboratory prior to sampling.  Sampling 
equipment included: 
 

 Stainless steel sampling scoops and spoons 
 Stainless steel and Tefzel-coated compositing buckets 
 Wash bottles and storage containers for deionized water 
 Wash bottles for hydrochloric acid and methanol 

 
Prior to sampling the equipment was thoroughly cleaned.  Equipment was soaked (fully 
immersed) for three days in 2% Micro® solution and deionized water.  Equipment was then 
rinsed three times with tap water to remove the soap, then rinsed three times in deionized water 
and then allowed to dry in a clean place.  Equipment was then rinsed with a 1.0% solution of 
hydrochloric acid, followed by a triple rinse with deionized water to eliminate the acid.   A rinse 
with reagent grade methanol was then followed by another triple rinse with deionized water.  
Equipment was then allowed to dry in a clean place.  Equipment was wrapped in aluminum foil 
or stored in clean Ziploc bags until used in the field. 
 
Field data sheets were filled out describing environmental conditions including descriptive 
details of the sediment and water collected.  Photographic documentation was reported on an 
associated photo log.  Photographs were taken documenting the sampling sites with each 
photograph listed in the photo log with time, date, location, description of the subject 
photographed, and the name of the person taking the photograph.  
 
Sediment samples collected were placed directly into compositing buckets which were covered 
with aluminum foil when not in use.  No sieving of sediments was performed in the field, 
however, larger debris and cobble were removed from the samples.  At the conclusion of sample 
collection, all sediment was composited in the bucket and then subsampled for distribution to the 
appropriate laboratories.  Disposable powder free nitrile gloves were worn while collecting water 
and sediment samples, and compositing sediment samples to mitigate potential contamination.  
Gloves were changed between each sample to reduce the potential for cross-contamination. 
 
Samples were labeled for proper identification in the field and for tracking in the laboratory.  The 
sample labels contained the following information:  station location, date of collection, analytical 
parameter(s), and method of preservation. 
 
At the conclusion of sample processing; all samples were wrapped in protective bubble wrap and 
stored on ice in the field.  At the conclusion of the day’s sampling, all samples were either stored 
overnight in KLI’s refrigeration unit or delivered directly to the analytical laboratories. 



 
2.0 Sample Chain-of-Custody Forms and Custody Seals 
 
All sample shipments for analyses were be accompanied by a Kinnetic Laboratories chain-of-
custody record (COC).  COCs were completed and sent with samples for each laboratory and 
each shipment.  The COC identified the contents of each shipment and maintained the custodial 
integrity of the samples. 
 
3.0 Leo Avenue Storm Drain Line Cleanout Sampling 
 
The sampling of the storm drain line at Leo Avenue was performed on 17 June 2014.  The field 
sampling crew consisted of Jonathan Toal of Kinnetic Laboratories Inc. and Michael Founds of 
2ND Nature LLC.  The field crew initially arrived at Leo Avenue at approximately 09:30.  Mr. 
Jordan Ciprian (Environmental Services – Watershed Protection at City of San Jose) met the 
field crew at the site location. 
 
3.1 LEO-01 – 37.31034°N; 121.86526°W 
 
The sediment sample was collected by scooping a mixture of soil types with a stainless steel 
scoop from the manhole at the western end of Leo Avenue.  This manhole is nearest the end of 
the cul-de-sac.  Though this is considered the end of the storm drain line there is an apparent 
plugged line directed into the pipe from the west.  A previous investigation on the Sims Metals 
Management property, directly west and across the railroad line right away, failed to find any 
catch basins, manholes, or other inputs that would lead to this plugged line in the manhole 
sampled.  A blind field duplicate sample (LEO-02) was collected for submittal to the analytical 
laboratory.  Sample collection was completed at 10:15. 

 
 
 
 
 
 
 
 
 
 
 

 
3.2 LEO-03 – 37.31090°N; 121.86440°W 
 
The sediment sample was collected by scooping a mixture of soil types with a stainless steel 
scoop from two manholes downstream from LEO-01.  The first manhole sampled was in front of 
the driveway of 220/240 Leo Avenue.  The second manhole was the in front of VN Autobody.  
Sediment from the first manhole was submerged, dark brown and had a distinct petroleum odor 
with what appeared to be oil in the sediment.  The second manhole had exposed brown sediment.  

LEO-01 Manhole 
Note – plugged input from west 

Composited Sediment from 
LEO-01



A composite of sediment from the two manholes was necessary to acquire enough material for 
the requested analyses.  Sample collection was completed at 11:00. 

 
 LEO-03 1st Manhole LEO-03 2nd Manhole

Composited Sediment from 
LEO-03


