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REPORT ON SAMPLING DEBRIS COLLECTED BY STREET 
SWEEPERS AND FOR CATCH BASIN CLEANINGS 

(BMPs 6-6.b & 6-10.f) 
 
 

SAMPLING PROGRAM 
 
Background 
 
BMP 6-6.b states that twice during the 5-year Permit period we will perform an analysis for pollutants 
of concern in material removed from streets by sweeping.  BMP 6-10.f states that twice during the 5-
year Permit period we will perform an analysis for pollutants of concern in material removed by 
cleaning catch basins. 
 
EPA’s guidance documents recommend that street sweeping and catch basin cleaning be performed on 
a regular basis to minimize pollutant export to receiving waters. These cleaning practices are designed 
to remove from road and parking lot surfaces sediment debris and other pollutants that are a potential 
source of pollution impacting urban waterways. Although performance monitoring done in the early 
1980s for the Nationwide Urban Runoff Program indicated that street sweeping was not very effective 
in reducing pollutant loads, recent improvements in street sweeper technology have enhanced the 
ability of present day machines to pick up the fine-grained sediment particles to which many pollutants 
preferentially bind. Street sweeping is practiced in most urban areas, often as an aesthetic practice to 
remove sediment buildup and large debris from curb gutters. The frequency and intensity of rainfall for 
a region are key variables in determining how streets need to be swept to obtain the desired removal 
efficiency.   
 
These BMPs were selected based on EPA’s findings regarding the significance of the storm water 
quality impacts of pollutants discharged with street and parking lot runoff, and because all of the 
Participating Entities have streets and parking lots that they maintain. 
 
The following are excerpts from the MRSWMP regarding “pollutants of concern:” 
 

After three years of analyzing data [from the First Flush Program] and observing the thirteen 
sites used in this event, there are several pollutants of concern that we believe justify being 
targeted more heavily than other constituents, with appropriate BMPs.  Bacteria and metals 
remain our pollutants of greatest concern, with orthophosphates also topping the list.  
 
BMPs which address bacteria include those pertaining to illicit discharge and illegal 
connection detection and elimination, as listed under Minimum Control Measure No. 3 in 
Table 4-1, and those pertaining to catch basin cleaning, as listed under Minimum Measure No. 
6 in Table 4-1.  BMPs which address metals include those pertaining to parking lot and street 
sweeping, as listed under Minimum Measure No. 6 on pages 24 through 33 of Table 4-1.  
BMPs which address orthophosphate include those pertaining to restaurant employee 
education, inspection of restaurants, and illicit discharge and illegal connection detection and 
elimination, as listed under Minimum Control Measures No. 1, 2, and 3 in Table 4-1. 
 
 

Constituents to be Analyzed 
 
Based on the Background information above, it was decided that the street sweeping debris should be 
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analyzed for metals.  These could include lead, zinc, cadmium, copper, chromium, and nickel, which 
are listed in the MRSWMP as being the types of metals that are commonly found in stormwater.  
However, lead, zinc, and copper are the only three metals that are tested for in the First Flush program.  
For purposes of comparing the results from sampling and analyzing street sweeping materials with 
water quality test results from the First Flush program, it may only be useful to analyze the street 
sweeping materials for lead, zinc, and copper. 
 
Also based on the Background information above, it decided that the catch basin cleanings should be 
analyzed for bacteria and metals.  The “pollutants of concern” excerpt from the MRSWMP only 
mentions bacteria as being associated with catch basin cleaning.  However, it is reasonable to assume 
that metals are also removed by cleaning catch basins, since the street debris that is not removed by 
street sweeping is washed by rainfall into the catch basins.  The metals would be the same as those 
listed for the street sweeping analyses described above.  The bacteria would be Escherichia coliform 
(E. Coli) and enterococcus, which are the bacteria analyzed for under the First Flush Program.  This 
will allow a direct comparison to be made of the First Flush data and the results of this sampling 
program 
 
 
Sampling Program 
 
The budget for BMP 6-6.b was based the assumption that five samples would be analyzed in each of 
the two years that analyses are to be performed under this BMP, at an estimated cost of $300 per 
sample for analytical work.  This $300 figure was based on the following estimated unit costs for 
laboratory analytical services:   

Oil and Grease - $60  
Metals (per metal) - $20 (assumed analyzing for the 6 metals listed in the section above) 
Orthophosphate - $25 
Bacteria (for the group of all of the coliforms and enterococcus) - $50 
Miscellaneous costs for supplies and materials - $45 
Total cost per sample - $300.   
Cost for five samples - $1,500. 

 
These were 2006 costs, so the $1,500 budget figure was inflated to $1,700 for the Year 2 budget.  This 
suit of analyses was used for budgeting, since we had not determined, at that time, which constituents 
for which we would want to perform analyses. 
 
The budget for BMP 6-10.f was also based the assumption that five samples would be analyzed in each 
of the two years that analyses are to be performed under this BMP, at an estimated cost of $300 per 
sample for analytical work.  This $300 figure was based on the same costs shown in the paragraph 
above. 
 
A local analytical laboratory, Soil Control Laboratory in Watsonville, was contacted to discuss with 
them sampling procedures and costs.  They were quite helpful, and mentioned that they routinely 
perform analyses on samples of soil and other materials from landfills as well as cleaning materials 
from storm system treatment devices, such as separators.  They said the bulk of the cost is to prepare 
the sample for analysis, since these types of samples have a wide variety of materials in them.  They 
also said that once they have the sample ready for analysis, there is very little additional cost to 
perform the analysis for a suite of metals, rather than just one or two metals per sample.  They could 
perform an analysis for total metals, which means they digest the sample and run the analysis on the 
digested material.  This result would include soluble, insoluble, and leachable metals.  They can also 
perform an analysis for leachable metals only. 
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BMP 6-6.b:  For BMP 6-6.b it was decided to have both leachable and total metals run.  This is 
because the non-leachable materials will likely be carried out with the storm water and deposited into 
the benthic sediments in the receiving water.  Over time, these materials could break down and 
contribute to metals in the water itself.  Also, the RWQCB or other agencies may perform total metals 
analyses on some samples, such as benthic samples, and would therefore be interested in the total 
metal content of the storm water discharges.  The leachable metals data would also be of interest, as it 
would show the amount of metal that is being discharged in a dissolved form, rather than a solid form.  
The dissolved form would more likely show up in analyses performed on water column samples. 
 
The Soil Control Laboratory representative said that the cost per sample including preparation and 
analysis would probably run about $150, with a full suite of metals being analyzed for.    With the 
$1,700 budget for Year 2, approximately 12 samples street sweeping samples could be analyzed for 
metals under BMP 6-6.b.   
 
As shown in Attachment 1, the outfall with the highest zinc concentration was at the Steinbeck Plaza 
site in Monterey.  The outfall with the highest copper concentration was at the Ocean Avenue site in 
Carmel.  The outfall with the highest lead concentration was at the Forest site in Pacific Grove.  Taking 
4 samples within the drainage areas tributary to each of these three sites could be accomplished within 
the available budget.  This would provide information regarding where, within each of those tributary 
areas, the concentrations of these metals were highest within the sweeping materials collected at each 
of the sampling locations.  This information could be helpful to these cities in evaluating possible 
changes to their street sweeping programs to increase the removal of these metals from the streets that 
generate runoff flowing to these outfall sites. 
 
 
BMP 6-10.f:  For BMP 6-10.f it was decided to have the same metals analysis performed as 
recommended for BMP 6-6.b, and that analyses also be run for E. Coli and enterococcus.  Based on 
conversations with the Soil Control Laboratory representative, the additional cost per sample to also 
perform the bacterial analyses for E. Coli and enterococcus was expected to be approximately $75. 
 
As shown in Attachment 1, the outfall with the highest enterococcus concentration was at the 
Steinbeck Plaza site in Monterey.  The outfall with the highest E. Coli concentration was at the Twin 
51s site in Monterey.  For BMP 6-10.f, taking four samples within the drainage areas tributary to each 
of these two sites could be accomplished within the available budget.  This would provide information 
regarding where, within each of those tributary areas, the concentrations of these metals were highest 
within the catch basin cleanings collected at each of the sampling locations.  This information could be 
helpful to these cities in evaluating possible changes to their catch basin cleaning programs to increase 
the removal of these metals from the streets that generate runoff flowing to these outfall sites. 
 
Summary of Sampling Program: 

The sampling program consisted of the following: 

BMP 6-6.b:  Perform total and leachable metals analyses on a total of 12 street sweeping samples, with 
4 samples each being taken within the areas tributary to the Steinbeck Plaza (Monterey), Ocean 
Avenue (Carmel), and Forest (Pacific Grove) sites. 

BMP 6-10.f:  Perform total and leachable metals analyses, and E. Coli and enterococcus analyses, on a 
total of 8 catch basin cleaning samples, with 4 samples each being taken within the areas tributary to 
the Steinbeck Plaza and Twin 51s sites (both Monterey). 
This work plan was approved by the Management Committee at its May 28, 2008 meeting.  Sampling 
in accordance with this work plan was carried out by each of the three cities in June, 2008. 
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RESULTS 

 

The complete analytical results from the sampling program are contained in the tables in Attachment 2.  
Maps showing the locations where the samples were taken are contained in Attachment 3. 

Table 1 shows the results for the street sweeping parameters for which direct comparison with the First 
Flush results is possible, and which are the focus of consideration under BMP 6-6.b. 

Table 1.  Street Sweeping Sample Results (BMP 6-6.b) 

CARMEL 
Copper, mg/kg 

PACIFIC GROVE 
Lead, mg/kg 

MONTEREY 
Zinc, mg/kg 

SITE NO. SITE NO. SITE NO. 

1 2 3 4 5 6 7 8 9 10 11 12 

33 35 77 47 29 42 64 23 290 150 140 180 

In Carmel Site No. 3 is substantially higher in copper than any of the other sites that were sampled.  In 
Pacific Grove Sites No. 6 and 7 are substantially higher in lead than any of the other sites that were 
sampled.  In Monterey Site No. 9 is substantially higher in zinc than any of the other sites that were 
sampled.  The data contained in Tables 1 and 2 are graphically depicted in the four figures below. 

Table 2 shows the results for the catch basin parameters for which direct comparison with the First 
Flush results is possible, and which are the focus of consideration under BMP 6-10.f. 

Table 2.  Catch Basin Sample Results (BMP 6-10.f) 

MONTEREY 

Twin 51s Drainage Basin Steinbeck Plaza Drainage Basin 

SITE NO. SITE NO. Parameter 
MPN/g. 

13 14 15 16 17 18 19 20 

E. Coli ND 84 48 >120,000 29,000 110,000 93 5.5 

Enterococcus 810 15,000 190 >120,000 82,000 >120,000 22,000 550 

In the Twin 51s Drainage Basin Sites No. 14 and 16 are substantially higher in Enterococcus, and at 
Site No. 16 also in E. Coli, than the other sites that were sampled.  In the Steinbeck Plaza Drainage 
Basin Sites No. 17 and 18 were substantially higher in both E. Coli and Enterococcus than the other 
sites that were sampled.   

These three entities will evaluate the feasibility of increasing the frequency of cleaning or sweeping in 
those locations where the highest constituent values were found. 

It is important to recognize that there is no direct correlation between the constituent concentrations 
presented in the tables above, and the concentrations of these constituents in either the discharges from 
the storm water outfalls that serve these drainage basins, or in the receiving waters to which those 
outfalls discharge.  The data presented above is from the material that is concentrated and collected in 
the process of performing street sweeping and cleaning of catch basins.  When municipal storm water 
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runoff occurs during precipitation events, this street sweeping and catch basin cleaning debris has 
already been removed from the drainage basins, and is therefore not present to be carried off by the 
precipitation.  Further, the concentrations of any of these constituents that may still remain on the 
surfaces or in the storm drainage facilities located within these drainage basins are substantially 
reduced through dilution by the precipitation itself. 
 
 

OTHER CONSIDERATIONS 
 
The following are excerpts from the recently released report titled “Deriving Reliable Pollutant 
Removal Rates for Municipal Street Sweeping and Storm Drain Cleanout Programs in the Chesapeake 
Bay Basin” dated September, 2008 (prepared under the auspices of the Center for Watershed 
Protection and downloadable from their website). 
 
These provide some insight into the effectiveness of street sweeping and catch basin cleaning. 
 
For a given set of assumptions and sweeping frequencies, it is expected that the ranges in pollutant 
removal rates from street sweeping for total solids (TS), total phosphorus (TP) and total nitrogen (TN) 
are: 9 – 31%, 3-8% and 3-7%, respectively. The lower end represents monthly street sweeping by a 
mechanical street sweeper, while the upper end characterizes the pollutant removal efficiencies using 
regenerative air/vacuum street sweeper at weekly frequencies. 
 

 
 
For a given set of assumptions and cleanout frequencies, the ranges in pollutant removal efficiencies 
from catch basin cleaning for TS, TP and TN are estimated to range from 18-35%, less than 1-2% and 
3-6%, respectively. 
 

 
 
Some of the things recommended for consideration by MS4s in their storm water programs were to: 
• Develop street sweeping and storm drain maintenance program efforts to target areas and times 

during the year in communities that may receive the greatest impact from street sweeping or storm 
drain cleanouts. 
• Implement a downspout disconnection program and/or an urban stormwater retrofit program that 

redirects and treats stormwater before it reaches the storm drainage system (via parking lots, roads, 
sidewalks, alleyways) in ultra-urban catchments. 
• Expand MS4 stormwater programs to include a curb-side leaf litter pick-up program that is able 

to maximize the reduction of leaf litter and prevent it from entering the storm drain. This is important 
for two reasons, 1) street sweepers avoid leaf piles and this reduces the effectiveness of this practice 
(sweepers may also emulsify leafy debris and make it more easily entrained by runoff, and 2) the 
decomposition of leaves and other organic debris in storm drain inlets or catch basins can create an 
environment suitable for the release of inorganic nitrogen and transport to receiving waters. 
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ATTACHMENT 1 

 

EXCERPTS FROM 2007 FIRST FLUSH REPORT 
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ANALYTICAL RESULTS 
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ATTACHMENT 3 
 

SAMPLING SITE MAPS 
AND 

LOCATION DESCRIPTIONS
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BMP 6-6.B:  CARMEL STREET SWEEPING SAMPLING SITES MAP 
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BMP 6-6.B:  PACIFIC GROVE STREET SWEEPING SAMPLING SITES MAP  
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BMP 6-6.B:  MONTEREY STREET SWEEPING SAMPLING SITES MAP 
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BMP 6-10.F:  CATCH BASIN SAMPLING SITES MAP 
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SAMPLE COLLECTION AND ANALYSIS TABLE WITH SAMPLING LOCATION 
DESCRIPTIONS 

SAMPLE 
NO. 

ENTITY SAMPLE 
TYPE 

DATE OF 
SAMPLING 

SAMPLER SAMPLING LOCATION COMMENTS 

1 Carmel Street 
Sweeping 

June 12, 2008 S. Ross, with Jim 
Pinagree 
operating the 
sweeper 

Junipero & 3rd to 4th, turn right down 
to Mission to 6th 

Samples collected 
between 7 and 10 
a.m. 

2 Carmel Street 
Sweeping 

June 12, 2008 S. Ross, with Jim 
Pinagree 
operating the 
sweeper 

San Carlos – Dolores –Lincoln and 
Monte Verde, 4th to 6th 

Samples collected 
between 7 and 10 
a.m. 

3 Carmel Street 
Sweeping 

June 12, 2008 S. Ross, with Jim 
Pinagree 
operating the 
sweeper 

Ocean Avenue from Junipero to 
Monte Verde; both sides including 
center isles 

Samples collected 
between 7 and 10 
a.m. 

4 Carmel Street 
Sweeping 

June 12, 2008 S. Ross, with Jim 
Pinagree 
operating the 
sweeper 

Ocean Avenue from Monte Verde to 
Del Mar, including parking lot 

Samples collected 
between 7 and 10 
a.m. 

5 Pacific 
Grove 

Street 
Sweeping 

June 11, 2008 Emilio Pine between Forest & Congress  

6 Pacific 
Grove 

Street 
Sweeping 

June 11, 2008 Emilio Forest between Pine & Lighthouse  

7 Pacific 
Grove 

Street 
Sweeping 

June 11, 2008 Emilio Forest between Pine & Sinex  

8 Pacific 
Grove 

Street 
Sweeping 

June 11, 2008 Emilio 16th and 17th  between Pine and 
Sinex 

 

9 Monterey Street 
Sweeping 

June 13, 2008 B. Johnson Foam between Irving & Hoffman  

10 Monterey Street 
Sweeping 

June 13, 2008 B. Johnson Cannery Row between Hoffman & 
Irving 
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SAMPLE 
NO. 

ENTITY SAMPLE 
TYPE 

DATE OF 
SAMPLING 

SAMPLER SAMPLING LOCATION COMMENTS 

11 Monterey Street 
Sweeping 

June 13, 2008 B. Johnson Lighthouse between Irving & 
Hoffman 

 

12 Monterey Street 
Sweeping 

June 13, 2008 B. Johnson Prescott between Hawthorne & 
Cannery Row 

 

13 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Franklin @ Watson  

14 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Franklin @ Pacific  

15 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Pacific @ Artillery  

16 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Alvarado @ Del Monte  

17 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Prescott @ Lighthouse  

18 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Prescott @ Cannery Row  

19 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Prescott @ Wave  

20 Monterey Catch 
Basins 

June 13, 2008 B. Johnson Prescott @ Foam  

 


