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4.0 STORMWATER DATA

This summary report encapsulates the 1999/2000 water quality monitoring data through
April, 2000 at a portion of the District 7 sites involved in the Caltrans Best Management
Practices (BMP) Retrofit Pilot Program (refer to Table 1-1 and Figure 1-1).

This report addresses District 7 BMP locations that were monitored under the
responsibility of Law Crandall. Brown & Caldwell also shared the BMP Pilot Program
monitoring responsibility in District 7, and it is suggested that the corresponding Synopsis
authored by this consultant be reviewed to gain full perspective of the District 7 BMP
effort.

11 Objective

A primary objective of the Caltrans BMP Pilot Program is to evaluate the performance of
BMPs. A comprehensive water quality monitoring study has been designed to meet these
objectives by evaluating the BMPs' performance in the removal of contaminants from
stormwater runoff and by understanding the level of effort required to maintain the BMPs
at optimal effectiveness. Data collected from the 1999/2000 wet season through April,
2000 is contained in this report and is used to initially evaluate the BMP’s performance.
Data includes:

e Rainfall data from storm events during the study period;
Water quality and quantity of runoff into and discharged from the BMPs;

e Empirical observations of water quality, traffic, rainfall, and antecedent conditions;
and

e Documentation records of inspection and maintenance activities performed.

Tn addition to the data collected above, characterization results of sediment removed from
the Altadena Biofiltration Strip (73211a) spreader ditch and annual core soil and surface
sediment sampling results from the Infiltration Basin (73101) have been included.

1.2 Hydrology

The sections that follow describe BMP and site hydrological characteristics as observed
during storm monitoring events and maintenance inspections during 1999/2000.

1.2.1  Precipitation During the Wet Season

Over the entire Los Angeles Basin, excluding mountain locations, the average annual
precipitation ranges from less than 12 inches at the immediate coast to more than 20
inches at the foothills. The normal seasonal rainfall measured at downtown Los Angeles
is 14.77 inches. On average, 92% of the seasonal precipitation falls between November
1st and April 30th. This percentage is roughly the same for all stations, regardless of
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clevation or distance from the ocean (National Weather Service, The Climate of lLos
Angeles California). Between October 1999 and April 2000, approximately 10.5 inches
of precipitation fell on downtown Los Angeles. On average, the months of October
through Fanuary were drier than usual, February was wetter than usual, and March and
April were slightly wetter than usual.

Figures 1-2a through 1-2f illustrate daily precipitation totals for the 1999/2000 wet
season at the BMP sites.

1.2.2  Precipitation During Monitored Events

Precipitation during each storm event was characterized by total rainfall, duration of
rainfall, maximum intensity, days since last rainfall, and the magnitude of the event
immediately preceding the monitored storm event (antecedent rainfall). Precipitation
characteristics for each monitored event are summarized in Table 1-2. Maximum rainfall
intensity (maximum hourly intensity calculated as twelve times the maximum rainfall
recorded in any five minute period) for monitored events is summarized in Table 1-2.
Rainfall variability from BMP sites during monitored events is graphically represented in
Figures 1-3a through 1-3d. Cumulative rainfall is summarized graphically for each
monitored event at each BMP site in Figures 1-4 through 1-17,

Each sampled storm event was preceded by at least 48 hours, meeting the mEnimum
antecedent dry period,

1.2.3  Stormwater Runoff During Monitored Events

Monitoring was designed to isolate rainfall events and the runoff created by those events.
Table 1-3 provides a summary of the runoff measured at each station in conjunction with
cach storm event. Figures 1-4 through 1-15 graphically summarize the influent and
effluent flow during each monitored event at each BMP in response to rainfall. These
figures also show when individual aliquots were collected as part of each composite
sample.

In general, the drainage areas at each of the BMP sites are relatively small and
impervious. This resulted in quick response times of inlet flow in relation to the advent
of rain and fluctuations in rainfall intensity. At BMPs where runoff is captured and
infiltrated (i.e., infiltration basin and infiltration trench), ponded water infiltrated in less
than 72 hours.

Influent and effluent flow monitoring was conducted during each monitored storm event
at the biofiltration strip and swale sites. With the exception of the Altadena Maintenance
Station Biofiltration Strip (73211a), flow did not discharge through the biofilters until
mid- to late-February. Until this time, most of the runoff infiltrated through the biofilters.
After soils within the biofilters were saturated, which typically required approximately
1.25 inches of precipitation within a two-week period, and with continuous rainfall of
moderate intensity, runoff was observed discharging through the biofilters,
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The volume of runoff entering the I-605/SR-91 Swale {73222b) and the 1I-5/1-605 Swale
(73224) was greater than the volume of runoff discharging from the swales. However,
because freeway embankments may have been contributing runoff into the Cerritos
Maintenance Station Swale (73223) and the I-605 at Carson Swale (7 3225) through their
side slopes, there were two events where the volume of runoff entering the swales was
less than the volume of runoff discharging the swales. Also, during three events, the
volume of runoff entering the Altadena Maintenance Station Strip (7321 1a) was less than
the volume of runoff discharging from the strip. This is attributed to some runoff
bypassing the influent flume and sheet flowing directly into the strip during intense
periods of rainfall. The size of the tributary area at the [-605/SR-91 Suip (73222a)
control location is comparable to the size of the tributary area entering the strip, hence the
volume of runoff entering the strip is similar to that passing through the control location.

At the DII sites, flow through the BMPs was continuously monitored throughout the wet
season. The total flow volume passing through the DIls was used to calculate pollutant
removal efficiencies. DI pollutant removal efficiency results arc presented in Scction
1.4 of this report. The DIIs were removed during the first week of June 2000.

At the 1-605/SR-91 Infiltration Basin (73101), rainfall and water level within the BMP
were measured during each monitored storm event. Figure 1-16 graphically summarizes
the infiltration rate during each monitored event at the BMP in response 1o rainfall. For
each monitored event, ponded water within (e infiltration basin infiltrated within 72
hours.

At the Altadena Maintcnance Station Infiltration Trench (73211b), rainfall, influent flow
rate, and water level within the BMP was measured during each monitored storm event.
Figure 1-17 graphically summarizes the infiltration rate during each monitored event at
the BMP in response to rainfall. For each monitored cvent, ponded water within the
infiltration trench infiltrated within 72 hours.

1.2.4  Hydraulic Residence Time Evaluation

In accordance with the OMM Plan, hydraulic residence time measurements were
conducted at each biofiltration swale once during a storm event during the 1999/2000 wet
season. The intent of the hydraulic residence time evaluation was 10 confirm that the
hydraulic residence time for the 1-year, 24-hour storm event was achieved by each
biofiltration swale. After conducting the measurements and evaluating the data, inherent
limitations with the current approach were encountered; these limitations include:

¢ Changing roinfall intensity caused fluctuating flow rates resulting in unsteady flow
(i.e., flow depth changes over time);

o Infiltration of runoff within the swale resulted in non-uniform flow (i.e., flow depth
changes over distance);
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» Precipitation directly onto unvegetated areas of the swale caused turbidity, impacting
absorbance measurements; depending on the flow rate through the swale, the degree
of turbidity was not constant, impacting absorbance measurements;

o Measurements were not taken during steady, 1-year, 24-hour flow rates and therefore,
there was difficulty confirming that the design residence time criteria had been
achicved.

The following paragraphs describe results of the 1999/2000 hydraulic residence time

evaluations.

Hydraulic residence time evaluations were conducted when there was sufficient flow
through the swale. Flow monitoring equipment was calibrated and initiated. A solution
of Formulabs yetlow/green dye was then poured into the inlet flume. Observations were
noted as the dye flowed through the swale. Samples were collected in two-minute
intervals once the dye was visually observed discharging from the swale. A total of 30
discrete samples were collected in individual cups and analyzed onsite using a HACH
Model DR/700 Colorimeter.

Hydraulic residence time was measured as the point in time in which 50% of the dye's
mass passes through the swale. Plug flow was assumed.

On February 12, 2000, a hydraulic residence time test was performed at the Cerritos
Maintenance Station. The vegetation height in the swale was measured to be
approximately 10 inches. Dye was poured into the inlet flume and reached the beginning
of the swale at 02:56. Visual observations suggested that the dye reached the end of the
swale approximately 5 minates later at 03:01. Based on field observations (.e.,
perceptibility of dye in the efflnent), the fact that the absorbance measurements appeared
to be impacted by turbidity, and a review of the actual absorbance measurements,
judgment was made to use only the first 14 measurements. A peak absorbance of 550
units was recorded at 03:08 at the effluent (12 minutes after the dye had reached the
beginning of the swale). Based on the procedure described above, the caiculated
hydraulic residence time is 16 minutes. The designed hydraulic residence time for
Cerritus Maintenance Station Swale is 4.6 minutes. However, varying flow rafes
throughout the evaluation compromised the accuracy of the calculated hydraulic
residence time. Figure 1-18a graphically shows the events of the hydraulic residence
time evaiuation.

On February 21, 2000, a hydraulic residence time test was performed at the [-605 at
Carson Swale. The vegetation height in the swale was measured (0 be approximately 10
inches. Dye was poured into the inlet flume and reached the beginning of the swale at
12:00. Visual observations suggested that the dye reached the end of the swale
approximately 31 minutes later at 12:31. Based on field observations (i.e., perceptibility
of dye in the effluent), the fact that the absorbance measurements appeared to be
impacted by turbidity, and a review of the actual absorbance measurements, judgment
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was made to usc only the first 14 measurements. A peak absorbance of 550 units was
recorded at 12:36 at the effluent (36 minutes after the dye had reached the beginning of
the swale). Based on the procedure described above, the calculated hydraulic residence
time is 46 minutes. The designed hydraulic residence time for 1605 at Carson Swale 15 9
minutes, However, varying flow rates throughout the evaluation compromised the
accuracy of the calculated hydraulic residence time. Figure 1-18b graphically shows the
events of the hydraulic residence time evaluation.

On March 5, 2000, a hydraulic residence time test was performed at the [-5/1-605 Swale.
The vegetation height in the swale was measured to be approximaiely 8 10 10 inches.
Dye was poured into the inlet flume and reached the beginning of the swale at 09:27.
Visual observations suggested that the dye reached the end of the swale approximately 8
minutes later at 09:35. Based on field observations (i.e., perceptibility of dye in the
effluent), the fact that the absorbance measurements appeared to be impacted by
turhidity, and a review of the actual absorbance measurements, judgment was made to
use only the first 7 measurements. A peak absorbance of 315 units was recorded at 09:37
at the effluent (10 minutes after the dye had reached the beginning of the swale). Based
on the procedure described above, the calculated hydraulic residence time is 11 minutes.
The designed hydraulic residence time for the 1-5/1-605 Swale is 7 minutes. However,
varying flow rates throughout the evaluation compromised the accuracy of the calculated
hydraulic residence time. Figure 1-18c graphically shows the events of the hydraulic
residence time evaluation.

On March 5, 2000, a hydraulic residence time test was performed at the [-6U5/SR-91
Swale. The vegetation height in the swale was measured to be approximately 10 to 12
inches. Dye was poured into the inlet flume and reached the beginning of the swale at
09:26. Visual observations suggested that the dye reached the end of the swale
approximately 56 minutes later at 10:22. Based on field observations (i.e., perceptibility
of dye in the effluent), the fact that the absorbance measurements appeared to be
impacted by turbidity, and a review of the actual absorbance measurements, judgment
was made to use only the first 11 measurements. A peak absorbance of 429 units was
recorded at 10:28 at the effluent (62 minutes after the dye had reached the beginning of
the swale). Based on the procedure described above, the calculated hydraulic residence
time is 66 minutes. The designed hydraulic residence time for the I-605/SR-91 Swale is
9 minutes. However, varying flow rates throughout the evaluation compromised the
accuracy of the calculated hydraulic residence time. Figure 1-18d graphically shows the
events of the hydraulic residence time evaluation.
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1.3 Analytical Results

The following sections provide an assessment of the overall quality of the data set, a
summary of water quality data for each monitored event and solid sampling results.

1.3.1 Assessment of Quality Assurance/Quality Control Resuits

1.3.1.1 INTRODUCTION

Prior to determining BMP perforinance, laboratory reports were asscssed and the data
validated for overall precision, accuracy, representativeness, and completeness to
establish data quality and usability. As part of this process, field and laboratory quality
control (QC) data were assessed for compliance with the procedures and methods
outlined in the Quality Assurance Project Plan (QAPP) presented in Appendix 1 of the
OMM Plan. QC samples were cotlected during the 1999/2000 wet season. Prior to each
event a QC schedule was developed to determine the type of QU samples to be collecied
at each site in a manner to satisfy the requirements outlined in the Operation,
Maintenance, and Monitoring (OMM) Plan - Quality Assurance Project Plan. Given the
constraints associated with the collection of stormwater samples, the QC schedule was
designed to be flexible in case sufficient sample was not obtained from the designated
QC station. Table 1-4a summarizes the QC samples collected during each monitored
storm event.

The data quality indicators used to evaluate the overall usability of the data for meeting
the project Data Quality Objectives (DQOs) are described in the following paragraphs.

Precision

Precision measures the reproducibility of individual measurements under a given set of
conditions. Precision was evaluated for each analyte based on field and laboratory
duplicates. Field duplicatc analyscs were used to measure both field and laboratory
precision, and to make an overall judgement as to whether the contaminants detected in
the environmental samples are representative of conditions at the BMP location in which
the field duplicate was collected. Laboratory duplicates were uscd to demonstrate
method precision at the time of the analyses. Overall, precision was evaluated in terms
related to the mean concentration {relative percent difference). The relative percent
difference (RPD) between the pair of samples was calculated using the [ollowing
formula:
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%RPD = x100

Where:

S = first sample value, and
D = duplicate sample value

Results for RPD calculations for hoth field duplicates and laboratory splits are presented
in Tables 1-4b and 1-4c, respectively and further discussed in the Data Validation Results
section.

Accuracy

Accuracy measures the bias in a measurement system by the degree of agreement
between a measured value and an accepted reference or true value. The accuracy of the
analytical determinations was evaluated using laboratory QC analyses such as laboratory
control samples (LCS), matrix spikes (MS/MSD]), and surrogate spikes (where
applicable). Accuracy results for the LCS analyses were used to monitor the overall
performance of all steps in the analysis, including sample preparation. Matrix spike
accuracy data was used to provide information about the effect of each sample matrix on
the preparation and analyses methodology. Surrogate spike recovery results (where
applicable) were used to establish if the analytical method was performed properly.
Accuracy is expressed as the percent recovery of a known concentration added and the
measured concentration as shown in the following formula:

J%eRecovery = x100

3

Where:

§ = Measured concentration of spiked aliquot, and
U = Measured concentration of unspiked aliquot, and
Cs = Concentration of spike added

Accuracy results are typically reported by the laboratory and are presented along with the
associated analytical results in Appendix A. All of the accuracy results were within the
established acceptance criteria (DQOs).
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Representativeness

Representativeness expresses the degree to which data accurately and precisely represents
a characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition. Sample representativeness was assessed in
terms of percent storm captured, number of aliquots, and ultimately the evaluation of all
associated blanks. Sample integrity was also evaluated with respect to adherence to the
required preservation, storage, and holding times. A discussion of samples not meeting
percent storm capture and/or minimum number of aliquots goals are discussed below.
Blank results and adherence to holding times are discussed in the Data Validation Results
section.

The OMM Plan defines a representative composite sample as being composed of a
minimum of 12 aliquots, and representing at least 75 percent storm capture. All samples
during the 1999/2000 wet season met the 75 percent minimum storm capture goal. The
percent storm capture for samples for the 1999/2000 season was generally greater than 90
percent. Overall, the average percent storm capture for samples collected through April
2000 was 96 percent. All but six samples were composed of at least twelve aliquots
(refer to Table 1-4d).

Completeness

Completeness is a measurement of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be obtained under
normal conditions. Completeness was determined based on validation results and the
number of valid data points (not rejected) relative to the total number of validated data.
The overall completeness objective of 95 percent was met for all parameters. Percent
completeness was calculated using the following formula:

%Completeness = ;w x100

Where:

V = number of valid data points, and
T = total number of planned measurements

1.3.1.2 FELDQA/QC
Blanks

Composite bottles and tubing were decontaminated in accordance with the procedures
specified in the OMM Plan. All blanks were prepared in accordance with the project
specifications as outlined in the OMM Plan - Quality Assurance Project Plan. Blank
sample results were evaluated to determine whether contamination was introduced as a
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result of sample cquipment contribution (tubing blanks and composite bottle blanks) and
analytical procedures (filter blanks and method blanks). Composite bottles (batches of
20) were not released for use unless blanks showed no contamination (i.e., blank results
Jess than Reporting Limits). A review of this data showed that there were no
contamination issues (i.c., all blank results were less than the Reporting Limits).

Field Duplicates

As shown in Table 1-4a, field duplicate samples were collected during four storm events
for a total of four field duplicates composite samples and two field duplicates grab
samples. These samples were submitted “plind” to the laboratory and analyzed for the
full list of analytes associated with grab and composite samples. Precision data, as
measured by the RPD, was calculated for all parameters reported above the reporting
limit and are presented in Table 1-4b. As indicated in this table, RPD results are less than
thirty five percent (<35%) in all samples except for:

e A Total Suspended Solids composite sample collected from the Las FKiores
Maintenance Station Fossil Filter™ on DII on January 25, 2000;

e A Fecal Coliform grab sample collected from the influent location of the Altadena
Maintenance Station Biofiltration Strip on January 25, 2000;

e A Total Suspended Solids and Nitrate-N composite sample collected from the
effluent location of the Cerritos Maintcnance Station Biofiltration Strip on Fehmary
21, 2000;

s A Total Phosphorus composite sample collected from the Foothill Maintenance
Station StreamGuard™ DII on February 27, 2000; and

e A Fecal Coliform grab sample collected from the influent location of the I-5/1-603
Biofiltration Swale on February 27, 2000.

RPD results for samples listed above are greater than 50 percent.

There are no review criteria for field duplicate analyses comparability. Itis expected that
the results may have more variability than laboratory replicates, which measures only
laboratory performance. It is likely that the variance in the RPD observed in these
samples is due to the heterogeneity of the samples.

1.3.1.3 LABORATORY QA/QC

To achieve the data quality needed to support project DQOs, all analyses for this
mvestigation were performed using laboratory procedures in accordance with specified
analytical protocols. To ensure comparability of the results and to maintain a high level
of QC, a laboratory certified in the State of California under the Environmental
Laboratory Accreditation Program (ELAP) performed the analyses.
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The subsections below describe how each laboratory QC parameter was assessed for
compliance with method-specific requirements. The resuits of this evaluation with
respect to the data validation criteria are discussed in the Section 1.3.1.5.

Method Blanks

A method blank was included in every analytical batch of twenty samples or less to
demonstrate that the laboratory materials and environment were mnot introducing
contamination to the analysis. Sample concentrations associated with method blanks
containing target analytes were evaluated with respect to blank concentrations during the
data validation to determine the need for qualification.

Laboratory Control Samples (LCS)

One LCS was prepared with each analytical batch of 20 samples or less. The LCS
consists of laboratory prepared blanks to which is added a known concentration of all of
the target analytes. The LCS was carried through the entire sample preparation and
analysis procedure with the sample unknowns. LCS recoveries were used to demonstrate
that the method is operating within acceptable limits. LCS accuracy results were
evaluated with respect to the acceptance criteria specified in the QAPP.

Lahoratory Replicates

As shown in Table 1-4a, four composite samples and two grab samples were collected
during storm events and were assigned for laboratory replicate analyses for the full list of
analytes by the laboratory. These samples were split by the laboratory. Each atiquot of
the sample was then analyzed and reported by the laboratory. Precision data as measured
by the RPD was calculated for all parameters reported above the reporting Iimit and are
presented in Table 1-4¢c. Precision data generated from laboratory splits were evaluated
during the data validation with respect to the control limits specified in the QAPP.
Laboratory duplicates with RPD limits outside the validation criteria and with both
sample concentrations greater than 5x the RDL were flagged as estimated J for all
samples analyzed within that batch.

Matrix Spike/Mairix Spike Dupticates (MS/MSD)

One set of matrix spike/matrix spike duplicate (MS/MSD) was prepared and analyzed for
cvery analytical batch of 20 samples or less. As shown in Table 1-4a, MS/MSD analyses
were performed on project samples collected during four storm events. In this process,
three sample aliquots were measured out, and a known amount of the target analyte(s)
was spiked into two of the aliquots at the samc concentration. The three portions were
then prepared and analyzed in the same manner. The analysis of the two spiked aliquots
generated recovery data, which was used to measure the effects of interferences in the
sample matrix and reflect the overall accuracy ol the determination.  Additionally, the
calculated RPD between the two measurements were used to assess matrix-specific
precision. The selection of spiking analytes was consistent with the published method.
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Matrix spikc accuracy and precision results were evaluated during the data validation
with respect to the control limits specified in the QAPP.

Surrogates

Surrogate standards were added to all samples and QC samples tested by gas
chromatography (GC). Surrogates are non-target compounds that are analytically similar
to the analytes of interest. The surrogate compounds are spiked into the sample prior to
the extraction or analysis. Surrogate recoveries were evaluated with respect to the
acceptance criteria specified in the QAPP,

Holding Times

The holding time is the maximum amount of time that samples may be held before
analysis and still be considered valid. Holding times for all samples were met during the
1999/2000 wet season.

Reporting Limits

Analytical methods and associated reporting limits (refer to Table 1-4e), specified in the
OMM Plan, were adhered to.

1.3.1.4 DATA VALIDATION PROCESS

The following sections present the data validation effort performed to evaluate the
usability of the sample data for meeting the project objectives.

Verification and Review

The verification and review process is based on overall accuracy, precision, and
representativeness to establish data quality and usability. The approach used in the
validation process involved the review of chain-of-custady forms; preparation, and use of
checklists, which detail the required QC for each respective analytical method,;
verification and documentation of compliance with the applicable criteria; and,
assignment ol qualifiers to samplo results associated with QC samples that do not meet
the validation criteria.

The assessment below is intended to provide a synopsis of any significant problems
identified during the data verification step that may lead to data qualification (i.e.,
assignment of qualifiers) during the later portion of the data validation process. The
evaluation of whether or not guahfication of the data is deemed necessary will follow
basic guidelines from the United States Environmental Protection Agency (EPA) for
evaluating inorganic and organic analysis (EPA February 1994a; EPA, 1994b).
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Data Qualifiers

8] Indicates the compound or element was an analyte, but was not detected at or above the
contract required detection limit (CRDL).

J Indicates an estimaled value.
R Indicates that QC determined the data are not usable.
uJ Indicates the compound or element was analyzed. but was not detected; the sample

detection limit is an estimated value.

1.3.1.5 DATA VALIDATION RESULTS

Analytical results and associated data qualifiers are summarized in Tables 1-5a4 through
1-5d.

Stormwater Matrix

pH and Specific Conductance

pH and Specific Conductance analytical data were within acceptable QA/QC goals.
Hardness

Hardness analytical data was within acceptable QA/QC goals.

TSS

Total suspended solids analytical data was within acceptable QA/QC goals.
Nitrate-N

Nitrate-N analytical data was within acceptable QA/QC goals.

TKN

Total Kjeldahl Nitrogen (TKN) data was within acceptable QA/QC goals with the

following exception:

e The RPD for a laboratory replicate sample collected at the influent location of the I-
5/1-605 Biofiltration Swale on Febhrnary 27, 2000 was 22 percent, slightly greater than
the 20 percent goal. Consequently, a “J” qualifier has been applied to all TKN data
for the February 27, 2000 storm event since they were all analyzed in the same batch.
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It is likely that the variance in the RPD observed in this paired sample is due to the
heterogeneity of the sample.

Total Phosphorous
Total phosphorus analytical data was within acceptable QA/QC goals.
Total/Dissolved Metals

Total and Dissolved Metals data were within acceptable QA/QC goals with the following
exceptions:

e The RPD for a laboratory replicate of a dissolved copper sample collected at the
influent location of the Altadena Biofiltration Strip on February 16, 2000 was 25
percent, slightly greater than the 20 percent goal. Consequently, a “J” qualifier has
been applied to all dissolved copper data for the February 16, 2000 storm event since
they were all analyzed in the same batch. It is likely that the variance in the RPD
observed in this paired sample is due to the heterogeneity of the sample.

e The RPD for a laboratory replicate of a dissolved zinc sample collected at the influent
location of the Altadena Biofiltration Strip on February 16, 2000 was 24 percent,
slightly greater than the 20 percent goal. Consequently, a “I” qualifier has been
applied to all dissolved zinc data for the February 16, 2000 storm event since they
were all analyzed in the same batch. It is likely that the variance in the RPD observed
in this paired sample is duc to the heterogeneity of the sample.

TPH
Total Petroleum Hydrocarbon analytical data was within acceptable QA/QC goals.
Bacteria

Fecal Coliform data was within acceptable QA/QC goals with the following exceptions:

¢ The RPD for a laboratory replicate fecal coliform sample collected at the influent
location of the Cerritos Maintenance Station Swale on February 21, 2000 was 59
percent. There are no review criteria for fecal coliform laboratory replicate analysis
comparability. Therefore, the data has not been qualified. 1t is likely that the
variance in the RPD observed in this paired sample is due to the heterogeneity of the
sample.

o The RPD for a laboratory replicate fecal coliform sample collected at the control
location of the 1-605/SR-91 Biofiltration Strip on March 8, 2000 was 97 percent.
There are no review criteria for fecal coliform laboratory replicate analysis
comparability. Therefore, the data has not been qualified. It is likely that the
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variance in the RPD observed in this paired sample is due to the heterogeneity of the
sample.

Solid Matrices

Total Metals
Total Metals analytical data were within acceptable QA/QC goals.

TRPH

Total Recoverable Petroleum Hydrocarbon analytical data was within acceptable QA/QC
goals with the following exceptions:

¢ The RPD for a matrix spike/matrix spike duplicate TRPH sample of StreamGuard™
ahsorbent material collected on June 1, 2000 from the DII sites was 51 percent,
greater than the 30 percent goal. Consequently, a “J” qualifier has been applied to all
TRPH data for StreamGuard absorbent material collected on June 1, 2000,

1.3.2 Water Quality Results

Analyses were conducted on stormwater samples by Pat-Chem Laboratories, a certified
laboratory under the California Envirouwmental Laboratory Accreditation Program
(ELAP). The analyses were performed in accordance with methods and procedures
outlined in the OMM Plan - Quality Assurance Project Plan and as specified by
applicable EPA methods. 'The faboratory analyses performed on stormwater sarples are
listed in Table 1-4e. Analytical results are summarized in Table 1-5a.

1.3.3 Sediment Sampling Resuits

As part of the maintenance program, sediment is removed from the BMPs, tested. and
properly disposed of. At the Altadena Maintenance Station Biofiltration Strip (73211a),
material that had collected in the spreader ditch during the 1998/99 wet was removed and
drummed on June 9, 1999, The material was composed of sediment, algae, and water.
The material was black and silty in nature, with an organic decomposition odor. This
material was tested and disposed.

On August 24, 1999 and periodically through December 7, 1999, material was removed
from the spreader ditch (of the Altadena Maintenance Station Strip) and drummed. The
material was composed of sediment, algae, and water. The material was black and silty
in nature, with a decomposing organic odor. On December 7, 1999, the material was
tested for disposal purpose and subsequently disposed.

Analytical results are summarized in Table 1-5b.
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1.3.4  Soil Sampling Results

Core soil samples of the 1-605/SR-91 Infiltration Basin (73101) were collected on June
20, 2000, following the end of the 1999/2000 wet season. Nine cores were collected from
locations on an equilateral basin grid (superimposed over the basin). Each of the nine
cores was collected using a hand-held, stainless steel soil probe. The probe was driven 1
meter [3.28 ft] below the ground surface and the core was recovered. Each core was then
subdivided into three sections as follows:

Section 1 from the ground surface to 0.2 m [0.66 ft] below the ground surface.
Section 2 was from 0.3 m [0.98 ft] to 0.5 m [1.64 ft] below the ground surface.
Section 3 was from 0.6 m [1.97 [} 10 0.8 m [2.62 ft} below the ground surface.

Similar depth intervals of each core were combined to prepare three samples: one from
the 0.0 m to 0.2m [0.66 ft] below ground surface interval, one from 0.3 m [0.98 ft] to 0.5
m [1.64 ft] below ground surface interval and one from the 0.6 m [1.97 ft] to 0.8 m [2.62
ft] below the ground surface. Samples were sent to Severn Trent Laboratories for total
metals and TRPH analyses and also to LawCrandall’s materials testing laboratory for
grain size distribution testing,

Analytical results and grain size distribution fest results are summarized in Table 1-5c¢.
Results of the grain size distribution tests are also presented in Figures 1-19a through 1-
19¢.

1.3.5 Drain inlet Insert Sampling Results

As part of the pollutant removal efficiency evaluation, DIl media and the material within
the Dils was collected on June 1, 2000 and sent to Severn Trent Laboratories for analysis.
The samples were analyzed for total metals and TRPH. Unused DII media had
previously been analyzed to assess background concentrations of the DIIs. The following
DII components and materials were tested:

StreamGuard™ DI Fossil Filter™ DII
Geotextile fabric Adsorbent material
Absorbent material Dcbris/litter/sediment

Debris/litter/sediment

Results of the analyses are summarized in Table 1-5d.
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1.3.6 Vadose Zone Sampling

One pressure-vacuum lysimeter is installed in the 1-605/SR-91 Infiltration Basin (73101)
and one is installed in the Altadena Maintenance Station Infiltration Trench (73211b). On
at least four occasions, vacuums were applied to both lysimeters in an attempt to obtain
pore fluid samples. During one storm event at the Altadena Maintenance Station
Infiliration Trench, a few drops of liquid were obtained from the infiltration trench one
time but otherwise no fluids have been observed. Vacuumns were applied to both lysimeters
at different times during and after rain events and for varying lengths of times (5 minutes to
14 hours).

Based on review of the sampling procedures, site lithology, and performance of the
lysimeters, the most likely causes preventing the lysimeters from collecting samples are
that the silica flour encasing the lysimeter may have dried out and/or that water is not
available to be collected. Per plaintiff request and Caltrans agreement, future attempts to
collect vadose zone samples will be performed by applying vacuum to the lysimeters for a
24-hour period following a storm event if vacuums can be maintained.

14  Preliminary BMP Performance Evaluations

A preliminary evaluation of BMP performance was conducted to provide initial estimates
of BMP efficiency (Tables 1-6a through 1-6¢).

1.4.1 Biofiltration Strips and Swales

BMP efficiencies presented in Tables 1-6a and 1-6b were calculated based upon Event
Mean Concentrations (EMCs) and load estimates measured at the influent and effluent
monitoring sites for each biofiltration BMP. Average wet season efticiencies based on
Joads were also calculated and followed the Scoping Study methodology. For purposes
of these preliminary calculations, the value of the reporting limit was used in cases where
an analyte was reported as undetected. The following equations were used:

EMCin ~EMCout

Efficiency (%) = - x100
EMCin
and
Efficiency () = —oadinzLoadout =y

Loadin

Negative values indicate increases in concentration. Figures 1-20a through 1-20f are
scatter plots graphically showing BMP pollutant removal efficiencies.
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1.4.2 Drain Iniet Inserts

Preliminary BMP efficiencies were estimated for three StreamGuard™ DIls and three
Fossil Filter™ DIIs, which were installed at the Foothill, Las Flores, and Rosemead
Maintenance Stations on 27 September 1999 and removed on 1 June 2000. Table 1-6¢
summarizes results and Worksheets 1 through 12 present the mass balance calculations.

To estimate the removal of contaminants by a DIL, the procedure below was used. This
procedure was taken [row the Criteria for Determination of Additional Drain Inlet Insert
Monitoring Requirements and Use of 1998-1999 Monitoring Results. For purposes of
these preliminary calculations, the value of the reporting limit was used in cases where an
analyte was reported as undetected.

1. For each of the five pollutants measured in the inlet media (total solids, total
copper, total lead, total zinc, and TRPH), calculate percent efficiency represcuting
the time interval since the last time the insert medium was changed, using the
equation:

. Estimated Influent Pollutant Mass - Effluent Pollutant Mass
Efficiency (%) = - x 100
Estimated Influent Pollutant Mass

2. Estimate the influent pollutant mass for the time interval according to:
Estimated Influent Pollutant Mass = Insert Medium Pollutant Mass + Total Effluent Pollutant Mass for the time interval

3. Calculate total effluent pollutant mass in two ways, and compute efficiency with
each method for comparison:

I. Storm-by-storm method:
A. Estimate the effluent mass for each storm event in the time interval
according to:

Estimated Event Effluent Pollutant Mass = Effluent EMC x Event Runoff Volume
B. For storm events that were successfully monitored, use the measurcd data.

C. For any storm event during the time interval that met the deployment
criteria but was not successfully monitored, estimate the EMC for that
event as the mean of alt EMCs measured for that case in all storm events
during the time interval. How the mean EMC is determined depends on
whether the data tend more to be normally or log-normally distributed. 1f
the concentrations tend more to be normaily distributed, use the arithmetic
mean of the effluent EMCs. If they tend more to be log-normally
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distributed, calculate the mean effluent EMC by log-transforming
individual storm EMCs, averaging, and then transforming back.

D. Add the effluent pollutant masses from all storm events in the time interval.
II. Aggregated storm method:

A. Fstimate the total effluent mass for all storm events in the time interval
according to:

Estimated Total Effluent Pollutant Mass = Mean EMC x Total Runoff Volume

B. How the mean EMC is determined depends on whether the data tend more
to be normally or log-normally distributed. If the concentrations tend
more to be normally distributed, use the arithmetic mean of the effluent
EMCs measured for that case in all storm events during the time interval.
If they tend more to be log-normally distributed, calculate the mean
effluent EMC by log-transforming individual storm EMCs, averaging, and
then transforming back.

4. Compute mean efficiencies for each pollutant and each wet season by averaging
results computed according to Steps 1-3 for all time intervals in that wet season.

1.4.3 Normality Test

Data sets were first tested for normality using the Shapiro-Wilk test. The Shapiro-Wilk
(W) test is an effective method for evaluating whether the underlying distribution being
tested is normally distributed. Data normality is a prerequisite to the computation of
certain statistical tests (e.g., t-test). This test, which is a complex analysis of vatiance,
was used to test a variable for departures from normality of the data. It requires a random
sample of between 3 and 5,000 data points. Most authors agree that this is the most
reliable quantification of non-normality for small to medium sized sample data set. In the
Shapiro-Wilk Test, the following hypotheses are tested:

iy : The population has a normal distribution.
H, : The population does not have a normat distribution.

The null hypothesis (H,) of the test is that the sample data set is taken from a normal
distribution, thus a significance level of < 0.05 rejects this supposition of normality.
Parametric methods with variables for which W is significant should not be used. Results
of this test are not clear evidence of normality or non-normality, but just one piece of
evidence that can be helpful. The Shapiro-Wilk test statistic, W, is calculated using the
formula below,

k z i >
W= % [Za,(x[nf-n;—xm)} d= z;(x_x)
i=1 =
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ifniseven k= % if nisodd k=
Where:

X = arithmetic mean

x; = sample data

n = the number of sample data

a; = the coefficient for the Shapiro-Wilk Test for normality (Gilbert, Table A6). Where

the value of g; is obtained knowing n.

The P value or critical level is the probability of rejecting the H, when it is true. The null
hypothesis is most often the hypothesis of "no difference”. The term "significance level"
(alpha) is used to refer to a pre-chosen probability and the term "P value" is used to
indicate a probability that is calculated using the given data.

Tf the P value is less than the chosen significance level then you reject the null hypothesis
(i.e., accept that your sample data gives reasonable evidence of a poputation difference
for the observed parameters). It does NOT imply a "meaningful” or "important”
difference.

The choice of significance level at which you reject the H, 1s arbitrary. Traditionally the
5%, 1%, and 0.1% (P < 0.05, 0.01, and 0.001) regions are used. These numbers tend to
give a false sense of security when in reality there are many factors that can contribute to
the arbitrary nature of these levels. Ideally, random samples could be defined and the
most appropriate test and one definitive conclusion could be made. However, because
this cannot be done, optimization of research is done to minimize sources of uncertainty.
A significance level or P-value of 0.05 (95% confidence interval) was used when
performing the Shapiro-Wilk test.

Table 1-7 summarizes normality test results. Note that 1998-1999 data was not checked
for normality because in all cases, fewer than three samples were collected and
represented discharge from the Dls.

1.4.4  1998-1999 Drain infet Insert Acceptance Criterion

The criterion for accepting and using the 1998-1999 results involved comparison of the
calculated efficiencies for the various contaminants measurcd then and in 1999 2000.
This criterion was applied after gaps between the DIIs and drain inlets were filled and the
monitoring vaults bermed. If the 1998-1999 estimated efficiencies were generally lower
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than the 1999-2000 valucs by a set margin (criterion for rejection of 1998-1999 results),
then the 1998-1999 was rejected.

Before application of the subsequent criteria, at least eiglit successfully monitored rainfall
events over two wet seasons (1998-1999 and 1999-2000) was required for each case. A
“case” is a combination of a site (Foothill, Las Flores, or Rosemead Maintenance Station)
and a DII (Stream Guard™ or Fossil Filter™). For Fossil Filter'™ D11 cases, only those
events successfully monitored after installation of stainless steel filters counted toward
the eight events. Therefore, the minimum numbers of events in 1999-2000 were:

Fossil Filter Stream Guard
Foothill Maintenance Station 5 4
{.as Flores Maintenance Station 6 3
Rosemead Maintenance Station 5 5
1. In each wet season each case was required to have a median percent storm capture

>60% and no more than one case could have median percent storm capture <70,

2. In each wet season the median percent storm capture of 280% was required for all
cases, and the mean percent storm capture of >75%was required for all cases.

3. The monitoring events from 1998-1999 (after installation of stainless steel filters
for Fossil Filter™ cases) could count toward the minimum eight events for each
case, and their results could be used to express treatment efficiencies, if the mean
percent efficiencies for 1998-1999 were not more than 20% lower than the 1999-
2000 mean percent efficiencies (computed as 0.2 x 1999-2000 % efficiency) for at
least four of the five pollutants measured.

For any casc failing to meet this criterion, a minimum of eight storm events could be
monitored in 1999-2000; if the minimum was not reached in 1999-2000, monitoring will
continue in the 2000-2001 wet season until the minimum number is reached. The 1998-
1999 results will not be used to express treatment cfficicencics for cases failing to meet the
criterion.

Table 1-8 summarizes the comparison of the 1998-1999 results with the 1999-2000
results and defines whether the 1998-1999 results may be used to express treatment
efficiencies.
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Table 1-1: District 7 Sites

73101

1-605/SR-91

Infiltration Basin

73211a Altadena Maintenance Station Biofiltration Strip

73211b Altadena Maintenance Station Infiltration Trench

73216 Foothill Maintenance Station - North StreamGuard™ Drain Inlet Insert
73216 Foothill Maintenance Station - South Fossil Filter™ Drain Inlet Insert
73217 Las Flores Maintenance Station - North StreamGuard™ Drain Inlet Insert
73217 Las Flores Maintenance Station - South Fossil Filter™ Drain Inlet Insert
73218 Rosemead Maintenance Station - North Fossil Filter™ Drain Inlet Insert
73218 Rosemead Maintenance Station - South StreamGuard*™ Drain Inlet Insert
73222a 1-605/SR-91 Biofiltration Strip

73222b 1-605/5R-91 Biofiltration Swale

73223 Cerritos Maintenance Station Biofiltration Swale

73224 1-5/1-605 Biofiltration Swale

73225 1-603 at Carson Biofiltration Swale
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Table 1-2: Rainfall Statistics for Each Monitored Event

Start Rain End Rain
Buration Rain  Total Antecedent
thours: Rain  Max Intensity Antecedent Rain
Site/Event pate Time Date Time minuies) (inches) (inchesthour} Rain (days)  (inches)
Event 1
Altadena MS Strip1T 1/25/00 2415 1/25/00  20:42 18:27:00 3.65 0.24 244 G20
Foothilt MS Uils 1/25/00 319 1/25/00 1056 10:37:00 0.60 024 245 028
Las Flores MS Dlis 1/25/00 0:37 1/25/00 1925 18:48:00 0.86 .24 78.0 0.48
Rosemead MS Diis 125/00 216 YESA0 2045 18:29:00 0.72 0.36 248 0.32
Ewvent 2
Foothill MS Dils 1/30/00 19:21  1/31/00 1:28 £:05:.00 4.3 .24 53 0.60
lL.as Flores MS Dlis 1/30/00 1406 1/31/00 48 10:42:00 0.42 024 4.9 0.85
Rosemead MS Dits 1430000 1632 1/30/00 2331 6:59:00 0.21 012 4.8 072
Event 3
Las Fiores M5 Dils 2/10/00 429 2/10/00 1837 14:08:00 0.45 4.36 102 0.42
Event 4
Aftadena MS StripiT /1600 408 2ME00 20019 16:11:00 0.92 0.36 2.8 0.17
Foothill MS Dils 21600 408 2A6/00 2018 16:11:00 092 0.36 2.6 G117
Event §
Altadana MS Strip/T 2/20/00 616 22100 1859 37:43.00 3.1 .96 3.4 0.92
Foothill MS Diis 2/20/00 6:31 2/21/00 1558 33:27:00 3.08 0.96 3.4 o992
Las Fiores MS Dlls 2/20/00 6:01 2/21/00 12:38 30.37:00 238 3.24 35 2.45
Rosemead MS Dlis 2/20/00 607 2/21/00 1418 32:09:00 264 1.44 34 0.80
{-605/SR-91 Strip 2o0/00 549 2100 1THe 35:30:00 2.14 .96 3.3 0.62
1-605/SR-91 Swale 2/20/00 549 200 1T 35.30.00 214 0.08 3.3 0.82
Cerritos Swale 2/20/00 549 2/21/60 1719 35:30:00 2.14 0.96 3.3 0.82
1-5/1-605 Swale 2/20/00 557 2/21/00 1633 34:38:00 229 1.32 35 0.58
1-B05 at Carson Swale 2/20/00 548 2/21/00 1718 35:30:00 2.14 0.96 3.3 062
Eveni 6
Altadena MS Strip/IT AT 12:02 202700 1734 5:32:00 Q.77 072 38 1.84
Foothill MS Difs 212700 12:23 22700 1743 520000 0.48 0.60 38 1.58
Las Flores MS Dils 2/27/00 928 22700 1541 8:13:00 Q.50 0.38 3.9 162
Rosemead M5 Dils 2/27/00 12:18 2/27/00 1720 5:07:00 0.46 060 3.3 1.88
Cerritos Swale 2/97/00 13:04 2/27/00 1408 1:04:00 016 0.38 4.0 0.98
1-605/1-5 Swale 227/00 12:41 2/27/00 1421 1:40:00 0.21 o024 3.6 1.09
Event 7
Altadena MS StripAT /800 38 38R0 9:28 8:52:00 0.55 0.36 2.8 2.18
Foothill MS Dils 3/8/00 217 3/B/00 1123 $:06:00 0.79 .48 26 1.97
1-605/SR-91 Swale 3800 212 3800 10:58 8:46:00 .83 .48 2.7 0.92
1-605/SR-91 Strip IRON 212 3/8/00 10:58 8:46:00 0.83 048 a7 0.92
Cerritos Swale 3BIOO 212 B/BIGO 10:58 8:48:00 0.83 0.48 27 0.92
I-5/1-605 Swale 3/8/00 306 3800 1033 72700 0.93 0.72 27 1.18
1-695 at Carson Swale 3/00 212 3800 146:58 B:46:00 2.83 0.48 27 0.92
Event 8
Altadena MS StripAT 4/17/00 10:17 4MTRO0 174 7:24:00 2.0 0.60 40.1 0.55
Foothill MS Dils 417108 10:40 4/18/00  10:56 24:16:00 2.890 1.44 40.0 0.79
{uas Flores MBS Dlis 4700 8:05  AMS/00 738 233100 263 3.48 40.0 092
Rosemead MS Dils AT/00 10:32 4/18/00 4:14 17:42:00 2.10 1.58 401 4.81
[-805/S8-91 Strip A0 10033 4M18/00 358 17:28:00 158 1.44 40.0 0.83
1-605/SR-91 Swale 41700 133 ANMBR0 359 17:26:00 1.58 144 480 0.83
Cerritos Swale 4/17/00 10:33 4/18/00 3:59 17:26:00 1.58 1.44 40.0 0.83
I-5/1-605 Swale 4/17/00 10:26 4/18/00 9:21 22:55:00 252 2.54 400 Q.93
605 at Carson Swale 4/17/00 10:33 4/18/00 359 17:26:00 1.58 1.44 40.0 .83
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Table 1-3: Flow Data for Each Monitored Eventm

Start Flow End Flow

Total Vol. No.of
Duration Flow To Sample Peak

Flow (hours: (cubic Samp Aliquots  Flow % Peak
Site/Event pate  Time  Date  Time minites) feet) (cf} Collected  {cls) ngture Capture
Event 1
Bitadena Strip Inf 125/00 054 172500 1041 94700 2584 155 7 0234 86 Y
Altadena Strip Eff 12860 330 12500 945 6:15:00 1819 48 18 0.203 95 Y
Foothill FF Dl 1/25/00 401 12508 21:30 17:23:00 1034 151 3 0.088 a8 Y
Foothill SG D 1/25/00 205 1/25/00 1439 12:34.00 262 28 14 0021 100 Y
Las Flores FF D 12500 038 12500 1958 18:23:00 926 41 1" 0067 97 Y
Rosemead FF DU 1200 210 1/25/00 2144 19:34:00 456 24 g 0.041 a4 Y
Rasemead SG DIl 1/25/00 206 RSO0 2307 210100 2332 115 16 0.340 100 Y
Event 2
Fouthitt FF DI W30 1934 13000 2354 4:20:00 351 20 9 2.057 98 Y
Faothill $G DH 130600 19:24  UBY00 533 10:08:00 379 2 70 0.053 5% Y
Las Flores 5G DU 1/30/00 1823 U300 009 5:46:00 47 2 12 0.010 100 Y
Rosemead FF DH YO0 16:40 1300 045 8:05.00 o4 3 15 0.020 95 Y
Rosemead SG DI 1/30/00 1422 143100 1144 1T 65| 15 20 0.070 o2 ¥
Event 3
i.as Flores FF DIl 210/00 431 21000 2228 17:57:00 858 & 55 0.294 77 Y
Las Flores SG DI 200 432 2000 1848 £4.17.00 48 1 ag 0.040 96 ¥
Eventd
Altadena Strip Inf 2116/08 326 2/16/00 2141 18:15:00 5337 40 104 0828 78 Y
Altadena Strip Ef ZBOS  JAT 2800 2100 17:48:00 5086 22 128 neaa1 a1 Y
Foothilt FF DY 2HGH0 428 2600 21:39 17 10:00 1634 7 44 0.120 100 Y
Foothill SG D# 21600 450 26/00 2038 15.48:00 268 4 138 0.027 100 Y
Fvent 5
Altadena Strip Inf 22000 BR20 2100 2134 39:14:00 12658  23% 42 0.466 79 Y
Altadena Strip Eff oROIn 842 22100 2150 380800 12104 239 a4 0.782 90 ¥
Foothill ¥F Dit P00 638 ETOG 2240 40:02:00 5722 303 18 0.685 95 Y
Footh#ll SG DIt 220000 705 22100 17:55 34:50.00 1512 49 3R o082 81 Y
Lag Fioree EE DI ooVOn 550 22100 1335 313600 3034 83 36 2.045 98 Y
Las Flores SG Dil 22000 555 22100 1307 31:12:00 867 22 23 0.354 89 Y
Rosemead EF DI} 220/00 613 22100 1813 37:00:00 2664 43 A6 0.266 81 Y
Rosomaad 503 DIt 2000 613 22100 2129 391600 3378 118 28 0.256 95 Y
Cerritos Swale inf 22000 &02 22100 1812 36:1G:00 4082 55 84 0.402 87 Y
Cerritos Swale ER 2/20/00 12:03  22Y00 1940 31:37:00 3004 27 80 0.141 a2 Y
1-5/1-605 Swale inf 22000 000 2100 1738 31:38:00 4095 62 65 0705 uy Y
[-5/1-605 Swate Eif 2/20/00 646 22100 1732 34:46:00 2279 31 62 (0L.578 87 Y

) oniy sitos where flow was measured and composite samples were collected are inciuded in this table.
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Table 1-3: Flow Data for Each Monitored Event (continued ){ 1

Start Flow End Flow
No. of
Duration Flow Vol.To Sample Peak
(hours: Total Flow Samp Aliguots Flow % Peak
Site/Event Date Time Date Time mirutes)  (cubicfeet) (cf)  Collected (cfs} Capure Capture
Event 6
Altadena Strip Inf 22700 104R 22700 194 45900 2169 38 51 0442 100 Y
Altadena Strip EHf ofrin 1212 227/0 1528 316:00 2249 48 o852 100 Y
Foothill FF DIt OTI00 1227 22700 18d5 5:58:00 683 8 96 0256 100 Y
Foothill SG Dl oM 1150 2280 1220 24:30.00 984 12 81 0056 98 Y
Las Flores FF DIl TN $46  Z00 1820 6:34:00 512 14 33 0106 80 Y
Jas Flores SG D 2PFO0 1030 2ET00 1545 51500 o0 3 13 0025 0 Y
Rosemea FF D 2METIO0 1243 2O700 1750 E:26:00 fc'e4] 8 38 o112 100 Y
Rosemead SG DY 2RT00 1218 TR0 1833 615:00 1692 a; 37 0530 87 Y
Cerritos Swale Inf 22700 1325 22700 1454 1:28:00 162 16 9 Q077 95 Y
Cerritos Swale Fif 2rion 1348 Z2N00 1540 1:51:00 200 1% 18 0.053 99 Y
151605 Swale Inf 2200 1258 2200 1503 20500 257 6 43 Giod 100 Y
LEE-605 Swale EH UTHOD 1400 22700 1444 0:44:00 42 3 16 0052 100 Y
Event 7
Altadena Strip Inf IRO0 Q52 B0 1239 11:47:00 2203 95 24 0236 100 Y
Altadena Strip Eff FR00 222 300 1253 103100 1976 95 20 Q228 96 Y
Foothifl FF Dl RO 24T FBO0 1436 11:42:00 1608 17 75 ¢isc 100 Y
Foothill SG DIl YH00 246 IBOO 1200 814:00 463 12 65 00 98 Y
LB0G/SR-G1 Strip Control Y0 285 3800 1208 F11:00 576 <] =] ages 83 Yy
1-605/5R-91 Strip Eff G0 326 00 1301 93500 219 2 a8 c058 a7 Y
-505/SR-01 Swale Inf YOO 245 IBOC 1206 8:21:00 452 3 150 0083 100 Y
1-605/SR-91 Swale Eff 00 859 3800 1030 +31:00 69 2 32 0047 w3 Y
Cerritos Swale Inf IGO0 250 00 1139 840:00 2022 16 126 c378 100 Y
Carritns Swale Eff 0 218 /OO 1223 10:08:00 2643 14 146 Q477 100 Y
1-51-605 Swale Inf Y00 314 A0 1223 9:09:00 1373 8 141 0295 100 Y
1-501-605 Swale Eff B0 343 00 113 7:48:.00 988 3 142 0263 100 Y
1-805 at Carson inf YO 258 300 113 8:33.00 413 9 45 0.068 94 Y
1-605 at Carson Eff Y00 409 FEO00 1249 840:00 456 4 ¥ 0.075 85 Y

o Ony sites where fiow was massured and composite samples were collected are included in this table.
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Table 1-3: Flow Data for Each Monitered Event (concluded)m

Start Flow End Flow
Total Vob.  No.of
Duration Fiow To Sample Peak
Fiow (hours: (cubic Samp Aliquots Flow % Peak
Site/Event Date  Time Date Time  minutes) feet) (c¢f) Collected (cfs) Captwre Capture
Event 8
Altadena Strip Inf 41700 1020 HYHO0 1819 7:58:00 8131 160 38 04 98 Y
Altadena Strip Eff 41700 10116 417/00  19:03 B4700 8220 i 73 0.8 99 Y
Foothill FF Dil A1700 1244 41800 957 231300 5315 23 24 11 100 Y
Foothiil 5G Dl 470G 1043 41700 18:.02 7:19:00 344 20 ) 0.1 99 Y
Las Flores FFDHE 41700 909 AIRO0 900 23.51:00 4800 28 165 17 96 Y
tas Flores SG DI 447700 911 41B00 244 17:33.00 485 7 69 02 100 Y
Rosemead FF DH A7/00 1038 41800 40 18:02:00 1593 24 66 04 98 Y
Hosemead SG Dil 417/0C 1035 41860 440 18:05:00 7228 114 7% 1.0 82 Y
1-805/SR-91 Strip Control LTG0 1125 41800 456 17:31:00 958 i1 85 .3 98 Y
-BOS/SR-91 Strip Eff A1T00 1303 ANM800 435 15:32:00 134 3 12 Ot 90 h
-605/3R-91 Swale Inf 41700 1057 41800 934 22.37:00 a74 5 129 02 96 Y
-B05/5R-91 Swale Eff 417/00  10:46 471800 323 16:37:0C 300 3 28 02 89 Y
Cerritos Swate Inf 41700 1200 41860 524 17.24:00 322 40 72 4.8 92 Y
Cerritos Swale Eff &17/00 10:36 41800 437 18:01:00 562 27 21 0.5 100 Y
|-51-605 Swale Inf 4700 1330 41800 738 18:02.00 3118 14 151 11 a8 Y
-5/1-605 Swale Eff A5TI00 1214 41800 950 21:36:00 2805 8 168 1.1 100 Y
1805 at Carson Inf H17/05 1223 418060 433 16:10:0¢ 967 17 54 0.2 g5 Y
[-605 at Carson EH 41700 13:22 41800 1113 21:51:00 797 7 114 0.1 97 Y

M Sty sites where flow was measured and composite samples wers collected are included in this table.
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Table 1-4a Summary of QA/QC Samples

Site

1/25/2000

2/16/2000

2/20-21/60

2/27/00

3/8/00

Altadene Maintenance
Station Biofiltration
Strip - Influent

Field Duplicate
(grab)

Laboratory Replicate
(composite}

Altadena Maintenance
Station Biofiltration
Strip - Effluent

MS/MSD
{composite)

Foothill Maintenance
Station StreamGuard™

P

Field Duplicate
(composite)

Field Duplicate
{composite)

Foothill Maintenance

Station Fossil Filter™
DII

Laboratory Replicate
{composite}

MS/MSD
{composite)

Las Flores
Maintenance Station
Fossil Filter™ D1

Field Duplicate
(composite)

Laboratory Replicate
{composite)/
MS/MSD (composite)

1-605/SR-91
Biofiltration Strip ~
Influent

Laboratory Replicate
{grab)/
MS/MSD (grab)

Cerritos Maintenance
Station Biofiltration
Swale - Influent

Laboratory Rephicate
(grab)

Cerritos Maintenance
Station Biofiltration
Swale - Effluent

Field Duplicate
{composite)

1-5/1-605 Biofiltration

Swale — Influcnt

MS/MSD (grab)

Laboratory Replicate
{composite)/
MS/MSD
(composite)

Field Duplicate
{grab)

1-5/1-605 Biofiltration
Swale - Effluent

MS/MSD (grab)

L6085 at Carson
Biofiltration Swale -
Effluent

Laboratory Replicate
{composite)

Sample from
Analytical Batch

MS/MSD
(grab)y/
MS/MSD
{composite)
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Table 1-4b Field Duplicate RPD Results

1/25/00 Las Flores Maintenance Station - Fossil Filier DII
(Composite Samples)

Original Duplicate RP?D
pH 6.8 71 4%
Conductivity 18 17 6%
Hardness 20 19 5%
TSS 13 46 112%
[Nitrate as N 1.37 1.43 4%
TKN 2.5 2.5 0%
Total Phosphorus <0.002 <0.002 0%
Total Cu 1.7 i.8 6%
Total Pb <1 <1 0%
Total Zn 10.8 11.8 9%
IDissolved Cu 1.2 1.4 15%
Dissolved Pb I 1 0%
Dissolved Zn a.1 {115 23%
TPH-Diesel <250 <250 0%
TPH-Heavy Oil <200 <200 0%
TPH-(Gasoline <50 <50 Q%
1/25/00 Altadena Maintenance Station — Influzent
{Grab Samples)
Original Duplicate RPD
'TPH-Diesel <250 <250 0%
TPH-Heavy Oil 310 365 16%
TPH-Gasoline <50 <50 0%
[Eecal Coliform 80 30 91%
2/16/08 Foothill Maintenance Station ~ StreamGuard DII
(Composite Samples)
Original Duplicate RPD
IpH 6.9 6.9 0%
Conductivity 19 19 0%
Hardness 12 12 0%
TSS 13 10 26%
[Nitrate as N 0.4 0.41 2%
TEN 1.59 1.97 21%
Total Phosphorus <0.002 0.06 187%
Total Cu 4.4 4.3 2%
Total Pb 1.7 1.6 6%
'otal Zn 50 33 [
IDissolved Cu 4.3 4 7%
Dissolved Pb 1.5 i.6 6%
Dissolved Zn 48 48 0%
TPH-Diesel <250 <250 0%
TPH-Heavy Oil <200 <200 0%
TPH-Gasoline <50 <50 0%

D-7 1-27



BMP Retrofit Pilot Program
19992000 Sunmmary Report Appended

District 7

August 2000
s e —————————————————————————————————————

‘Table 1-4b Field Duplicate RPD Results (continued)

2/21/00 Cerritos Maintenance Station Swale - Effluent

{Composite Samples)
Original Duplicate RPD
nH 7.4 1.5 1%
onductivity 127 144 13%
ardness 50 46 8%
TSS 62 30 T0%
itnate as N 0.31 0.13 R2%
TKN 1.56 1.42 9%
otal Phosphorus 0.18 0.13 32%
Total Cu 33 3.3 0%
Total Pb 5.7 5.9 3%
otal Zn 17.2 21.3 21%
Dissolved Cu 4.1 2.9 34%
issolved Pb 4.9 5 27
Dissolved Zn 17.6 15.8 11%

2/27/00 Foothill Maintenance Station — StreamGuard 3311
{Composite Samples)

Originai Duplicate RPD
pH 7 69 1%
Conductivity 36 37 3%
Hardness i1 11 0%
[TSS 5 6 18%

itrate as N 0.4 0.41 2%
TKN 2.15 1.9/ 9%
Total Phosphorus 0.05 0.1 67%
Total Cu 4.2 49 15%
Total Pb <] 1.2 1R%
Total Zn 50 64 25%
Dissolved Cu 473 4.1 3%
Pissolved Pb <1 <] 0%
Dissolved Zn 49 50 2%
TPH-Diesel <250 <250 0%
TPH-Heavy Oil <200 <200 0%
[ TPH-Gasoline <50 <50 0%
2/27/00 1-53/1-605 — Influent
{Grah Samples)

Original Puplicate RPD
TPH-Diesel <250 <250 0%
TPH-Heavy Oil 319 308 4%
TPH-Gasoline <50 <50 0%
[Fecal Coliform 30 240 156%
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Table 1-4¢ Luaboratory Replicate RPD Results

2/16/00 Altadena Maintenance Station — Influent

(Composite Samples)
Field Duplicate RPD
H 7 7 0%
Fgonductivity 21 23 9%
Hardness 13 15 0%
TSS 117 122 4%
INitrate as N 0.23 0.2 14%
TN 1.45 1.48 2%
Total Phosphorus 0.032 0.03 6%
Total Cu 11.4 11.5 1%
Total Pb 18.9 17.2 9%
Total Zn 124 107 5%
issolved Cu 9.4 73 25%
Eissolved Pb 14.1 115 20%
issolved Zn 116 o1 24%
2/21/00 Las Flores Maintenance Station - Fossil Filter DII
{Composite Samples)
Original Duplicate RPD
pH 7.3 7.3 0%
onductivity 36 36.5 1%
Liardness 22 20 10%
TSS 38 40 3%
Nitrate as N 0.35 0.35 0%
TEN 1.08 1.03 5%
Total Phosphorus 0.06 0.06 0%
Total Cu 1.3 1.2 8%
Total Pb 1.3 1.9 38%
[Total Zn 14 129 8%
Dissolved Cu 1.3 1.3 0%
Dissolved Pb 1.1 1.1 0%
Dissolved Zn 8.4 & 5%
TPH-Diesel <250 <250 0%
TPi-Heavy Gil <200 <200 0%
TPH-(Gasoline <50 <50 0%
2/21/00 Cerritos Malntenance Staiion Swale - Influent
{Grab Samples)
Originai Duplicate RPD
T PH-Diesel <250 <250 0%
TPH-Heavy Oil <200 <200 0%
[TPH-Gasoline <50 <50 0%
{Fecal Coliform 24000 13000 359%
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Table 1-4¢ Laboratory Replicate RPD Resulis (cuntinued)
2/27/00 1-5/1-605 — Influent

{Composite Samples)
Original Duplicate RPD
I%H 6.3 6.5 0%
onductivity 75 75 0%
Hardness 23 23 0%
TSS 21 21 0%
Nitrate as N 0.63 0.6 5%
TRN 2.32 2.89 220%
Total Phosphorus 0.08 0.08 0%
Total Cu 18.8 17 10%
Total Ph 217 i84 16%
Total Zn g0 81 11%
Dissolved Cu 2.2 12.6 3%
lDissOEVﬁd Pb 5.7 5.3 1%
Dissoived Zn 01 Gl 0%
2/27/06 Foothill Maintenance Station- Fossil Filter DIl
{Composite Samples)
Original Duplicate RPD
[TPH-Diesel <250 <250 0%
TPH-Heavy Oil <200 <200 0%
T111-Gasoline <50 <50 %
3/8/00 1-605 at Carson — Effluent
{Composite Samples)
Original Duplicate RFD
I?:H 7.6 7.5 1%
‘onductivity 1il 107 4%
‘Hardness 49 49 0%
TSS 5 11 75%
Nitrate as N 0.69 0.73 6%
TKN 2.6 2.83 8%
l'otal Phosphorus 0.33 0.39 11%
Total Cu 9.4 9.8 4%
Total Pb 38 38 0%
Total Zn 29.3 29.3 0%
issolved Cu 8.5 8.1 5%
Fisselved Pb 24 25 4%
Dissolved Zn 237 25.2 0%
3/8/00 1-605/SR-91 Strip — Control
(Grab Samples)
Original Duplicate RPD
TPH-Diesel <250 <250 0%
TPH-Heavy 0il 311 280 10%
ITPH-Gasoline <50 <50 0%
[Fecal Culiform 800 2300 7%
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Table 1-4d Samples Comprised of Less Than Twelve Aliquots

Location Date No. of % Storm Comments Figure
Aliquots | Capture Reference
Altadena 1/25/2000 7 86 Sample is from first monitored event of 1-4a
Maintenance Station the season. Sample aliquots are well
Biofiltration Strip - distributed across the hydrograph.
Influent Recommend accepting sample without
qualification.
Foothill 1/25/2000 3 28 Sample is from first monitored event of 1-13a
Maintenance Station the season. Sample results will be used as
-- Fossi] Filter™ DI part of a mass-balance approach in
calculating pollutant removal efficiency.
Recommend accepting sample without
qualification.
Las Flores 1/25/2000 11 97 Sample is from first monitored event of {-14a
Maintenance Station the season. Number of sample aliquots
-- Fossil Filter™ Dii just below minimum required. Sample
aliquots are well distributed across the
hydrograph. Recommend accepting
sample without qualification.
Rosemead 112512000 9 94 Sample is from first monitored event of 1-15a
Maintenance Station the season. Number of sample aliquots
— Fossil Filter™ DII near minimum required. Sample aliquots
are well distributed across the
hydrograph. Recommend accepting
sample without qualification.
Foothill 1/30/2000 9 98 Number of sample aliquots near 1-13b
Maintenance Station minimum required. Sample aliquots are
— Fossil Filter™ DIl well distributed across the hydrograph.
Recommend accepting sample without
qualification.
Cerritos 212772000 9 95 Number of sample aliquots near 1-7b
Maintenance Station minimum required. Sample aliquots are
Biofiltration Swale well distributed across the hydrograph.
— Influent Paired sample met minimum % storm
caprure and minimum nuinber of aliquots.
Recommend accepting sample without
qualification.
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Table 1-4¢ Analytical Methods and Reporting Limits
Analyte Sample Type Analytical Method Reporting
Limits
Stormwater Matci
Conventinnals
pH Composite EPA 150.1 0.1 pH
Specific Conductance Composite EPA 1204 - 1.0
Hardness Composite EPA 130.2 2 mg/L
TS8S Composite EPA 100.2 1 mg/l.
Nutrients
Nitrate-N Composite EPA 300 0.01 mg/L.
TKN Composite EPA 3513 0.l mg/L
Total Phosphorus Composite EPA 365.1 0.002 mg/L.
Total/Dissolved Metal
Copper Composite EPA 200.8 1 ug/l
Lead Composite EPA 200.8 | ug/L
Zinc Composite EPA 200.8 1 ug/L
Organics
TPH-diesel Grab/Composite’ EPA 8015M 250 ug/L
TPH-oil Grab/Composite! FPA 8015M 200 ug/L
TPH-gasoline Grab/Composite’ EPA 8015M 50 ug/L.
Bacteria
Fecal Coliform Grab SM 0221 2 MPN/100O
S ]. s .] isr]zll i .
Oreanics
Total Recoverable Petroleum
Hydrocarbons (TRPH) Composite EPA 418 1(IR)/ 10 mg/kg
1664HEM
Total Metals
Copper Composite EPA 6020 2.5 mg/kg
Lead Composite EPA 6020 0.3 mg/kg
Zinc Composite EPA 6020 2.0 mglkg
Grain Size Distribution®
(Method of Tests for Sieve Composite Caltrans Test ——
Analysis of I'inc and Coarsc 200
Ageregates)
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'I'able 1-4e Analytical Methods and Reporting Limits (concluded)

Analyte Sample Type Analytical Reporting
Method Limits
Sediment Matrix (Disnosal)

fhreanics
Total Recoverable Petrolenm
Hydrocarbons (TRPH) Composite EPA 418.1 10 mg/kg
Volatile Organic Compounds Composite EPA §260B SW-R46

requirements
Total Metals

California Code of Regulations Composite EPA 6020/ SW-8467
(CCR), Title 22 Metals® 7471 requirements
California Code of Regulations Composite STLC SW- 846’
(CCR), Title 22 Waste Extraction Extraction requirements
Test (WET) Metals®
Toxicity Characteristic Leaching Composite TCLP 1311 SW-8467
Procedure (TCLP) Metals® requirements

1 Camnosite samnles of effluent from DITTs were analvzed for TPH (diesel. il. and gasohinel.

A Qalid matricee far NI include StreamCinard™ fabric and ahcorhent and Foeeil Filter™ adenrhent

3 Grain size distribution test is for Infiftration Basin soil and sediment only.

4 California Code of Regulations (CCR), Title 22 Metals (Sb, As, Ba, Be, Cd, Cr {total}, Co, Cu, Hg, Fb,
Mo, Ni, Se, Ag, T1, V, and Zn). Initial waste characterization results may lead to a shorter list of metals
for subsequent sediment disposal.

5 Any sample for total metals that are below the Total Threshold Limit Concentration [TTLC] but exceed
the ten imes Soluble Threshold Limit Concentration (STLC) will be further analyzed using the WET
procedure. WET extracts wifl be analyzed only for metals which exceed the ten times STLC criteria.
Sediments associated with total metal results that exceed TTLC values are automatically considered
hazardous and therefore do not need to undergo the WET procedure.

6 If any of the WET-soluble concentrations are equal to or greater than the TCT P repgulatory thresholds,
then analysis of the waste by TCLP may be required.

7 “Test Methods for Evaluating Solid Waste, Physical /Chemical Methods”. SW-846, Update I
{(SW-840).
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BMP Retrofit Pilot Program

1990-2000 Summary Report Appended

District 7

August 2000
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Table 1-6b: BMP Pollutant Removal Efficiencies (Biofiltration Swales)
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e 3 T % AL1H 454 &8 &6 D-Zn 86 9% 93
a2% 039 34 ™ 082 083 -1 55 NN 35 g 76
1.B% 265 -3 " [:R %} 013 a 43 TEN 35 ) 34
028 .68 -357 46 0.2 103 413 139 T.p -129 s .27
452 &9 B8ia Bl Liluemi ¢ 6988
Efftent1 1608
Cerrilas MS Swale Currites BES Swale Cerrites MS Swale Certitas MS Swale Cerrites MS Swale
N R - Seas stics
- | Feb s 2008 : FMsz Kshuary, 2099 2 Mnsghe 2000 __.F\_xu_ o1l 2000 14992000 et Seasun Siatlyfcs
Efficeney % Ditl in By DT Effcimnes 5 THIT B pinciency % BRI in Load Remnoval{$.oud Romoval | Avemge Seaton
Iufinem  Effuest 2} Liviih Infment  Efflacn: (G 3 ad 1 in | oad afluent  Efffuent e £ Prrarapior iy an 2 cpl
b 62 13 34 2 62 -4 -181 46 29 17 50 57 82 S8 -1 97 St
51 3.3 a3 3 4.3 205 1 B3] 356 19.5 43 28 584 274 53 92 TCu =1L L2 s
8o 37 36 52 154 15 E =28 102 49.3 50 35 133 YR &4 44 T-Ph 28 94 T
343 172 50 682 % &1 38 1B 75 846 ] 60 478 104 78 9% T-Z 113 B4 81
4.1 4.1 i3 24 78 156 12 -5 (SR} 117 -3 3% 2.4 174 22 86 B-Cu =38 16 kn
74 49 31 48 43 38 pat 4 e 03 -1 -40 w0 155 23 26 D-Pb 86 33
301 i76 42 56 38 33 4 2t 523 43.6 T 2L 5 50.3 52 Bt D «21 91 BH]
045 o3t k) 48 873 477 -3 -39 039 047 «21 38 062 .58 [ 83 NN -58 83 29
16 1.8 4 E] 204 ERE] Bt 36 L0 496 -HAR 148 o4 008 27 R7 THEN -248 87 -89
| 0:07 0.1% .57 -Od 012 0.7 -125 s | 53] .13 38 ~78 0.17 (.34 ~100 54 TP - 196 64 43
4097 Ed 152 200 2022 2643 3122 562 fafluent (ef) 19923
Effluent {ef) 14488
1508 1-5/1-605 1-5A-665 I-3/E605 }-371-665
21 Fybruarv, 2089, 27 February, 2004, £.March, 20909 18 AprilL 2o ] Ly . Joon Wep Seusen St
E T Maxipi
MG Effciency % EAtt.in MCs Efficieney % DFE i bty Efficiccy % HEE B Bffwioncy % Diff. in Loai Remaval ] Loud Rermovalf Average Sesson
fnfuant Efftucst i {gad. nfluent  Efluent 1 5 afluens  E spioad inftuesit (Tt Saad Paaneicr IC1S 1 Hampupl %),
94 1w 9 4 21 14 EE] B 34 76 7 3 30 £ TS5 41 94 87
LX] 15 &7 23 19.8 n4 44 91 252 [ 268 124 2% 8 T-Cu 3% 91 Ki¢|
83 2 7% &7 L7 &6 36 L] 742 68 484 313 35 6 T-Pb 45 @3 a3
50.9 62 8 93 99 281 &5 93 37 9 243 805 87 TE T-Zn 2 B5 0
31 13 58 b 2’2 4.3 24 88 4 49 17k 13 12 e D-Cu ) 3% 62
6.4 L7 73 g5 5T 3t 1 3] 262 50 139 H3 2% i bB-Pb 34 BS &8
o0 >3 7 w¥ 3} 233 62 23 G 3] 09 556 49 57 D-Za 57 94 %
037 G658 -352 40 462 962 -B 32 0351 34 .48 od47 2 3 NN 40 82 49
128 1.05 8 54 132 195 5 86 184 picl .12 013 k) 9 THN g 45 &5
o.a7 017 -143 33 \_D_Dg .27 238 43 009 0.2 -132 60 0.3t 029 _164 -120 AP -1 43 -11
4093 278 257 42 1373 ER 3118 2503 Influen {of} 22223
Effluent (cfy 9368
E-60% at Carson 1-603 o Carson 1-69% at Carson
$ Magch, 2008 sianriLzoee . b ..1990-2000 Wer Seqson Stafistics
e e Manip Mauuuz Awerage
Efficiency % Dt in Efficieney % Diff in Losd Removal| Losd Remavel | Sewson
Latiapas | Ffffoen: 2 L | lafment Effluzat L2 fomd Pamnieler 2] [ Regroval ()
&7 5 93 92 &7 3t 54 62 T3S 62 w &9
1R 5.4 66 63 312 23 26 3% T-Cu 3 63 83
75 a8 18 76 173 6 5 64 T-Pb &4 76 a2
1n 393 73 T 182 731 51 39 T-Zn 5% " 8%
EX] 8.3 i o 18.9 17,2 ) 1% L0 0 25 il
18.1 24 -33 -46 46.1 16.8 64 Ky P-£b 46 0 86
4.4 237 3 -7 3] 427 ki 49 D-Zn 7 49 4
.43 0.69 -53 49 .67 091 -36 -12 N-N 69 -12 65
333 24 20 33 241 276 =13 & T 6 11 ke
0.13 0.35 el ~144 o.£3 .53 o253 _121 T J107 B LX) 4
413 456 567 797 Influsat { 22023
Efflugarr 3439

Nole 11 Cerritos M5 influent and E5/-605 effilent monitored throughet wet season
Note 2 1-B03/SR-81 infiuent and effient, Cemitas MS effiuent, -5/4-605 influsel, and 1605 at Carsen influent snd effluent non-monitored wet season Tlow volumes estimated using Scopiag Study procedure,

Note 3 Whers EMC wes noa-detect then Reporting Limit was used

of delected at o above the Reporting Limit
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Table 1-6¢c: BMP Pollutant Removal Efficiencies (Drain Inlet Inserts)

Feothill MS Streamtsuard D1
1999 - 2008 Wet Season Statistics

Tas Fiores M5 StreamGuaard D11
199% . 2000 Wet Season Statistics

Hasemead MS StreamGuard B3
1999 - 2009 Wet Seaxen Statistics

Paramater % Diff. In Load  [% 11H. 0 Load Parameter o Diff InLoad  [% Dill an Load| Parameter % i In Load |7 Dillin Lead
Storm-by-Storm Aggragate Storm-by-Storm Aggregate Sterm-by-Siorm Aggregate
Method Method Method Mgthod Method Method
Sediment (53 G3 Sedineut 52 57 . Sediinent 4 4
T-Cu 23 22 T-Cu 17 16 T-Cu H 7
T-Pb 55 35 T-Pb 3t 32 T-Pb 3 3
T-Zn 22 23 T-Zn 2 21 T-Zn 2 3
Hydrocarbons 21 21 Hydrocarbons 66 66 Hydrocarbans 3 1
Effluent (cf} 8462 Effiuent (cf) 2831 Effluent {cf) 39422

Footkill M8 Fossil Filter DT
TY9Y o 2ol et Season STafisics

1% Fiores MS Fossil Filter DIl
1999 - 2000 Wer Season Stanstcs

Rosemead MS Fossil Filter DI
1989 - 200 Wer Seavon Stauistics

Pasameter % Diff. in Load {9 Diff. in Load| Parameter % Diff. In Load [ Diff. in Load] Parameter % Diff. in Load {9 Dff. in Load
Storm-by-Storm Aggregate Sterm-by-Storm Aggregate Sterm-by-Storm Aggregate
Method Method Method Method Method Method
Sedment 15 27 Sediment 38 41 Sediment 76 Ta
T-Cu 9 11 T-Cu o 5 T-Cu 19 40
T-Po 19 24 T-Pa 14 1! T-Ph 56 56
T-Zn 8 10 T-Zn 4 6 T-Zn 33 46
Hydrocarbons 19 10 Hydrocarbons 5 7 Hydrogarbons 26 26
Effluent (cf} 27257 Effluent {cf) 20609 Effiuent {cf) 9805

Note I: Dissolved sotids fraction and gross solids fraction: of effluent not accounted for in mass balance.

Naote 2: Efficiencies include sedimeny/debris entrapped by the DL Extensive maintenance was conducted before, during, and after storm svents 1o
visas sedimenl aud delbiis from the DI Sediment and debis removed from the DI was temporarily stored onsite and then analyzed ot

the same time as DIL

Note 3 :Flow measured continucusly while DIT was instalied.

Note 4: Where EMC was non-detect then Reportzng Limit was used.
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Table 1-7: Normality Test Summary

Shapiro-Wilk

ygta W Statistic P value Evidence of Normality Transform Data (Y/N)
StreamGuard™ Foothill MS (.919881 0.4685 No evidence of non-normality N
DII- TSS Las Flores MS 0.870645 0.2690 No evidence of non-normality N
Rosemead MS (.885162 (0.3334 No evidence of non-normality N
Foothill MS 0.860444 0.152% No evidence of non-normaliiy N
StreamGCuard™ 0.858136 0.2216 No evidence of non-pormality N
DIl - Total Cu Las Flores MS
Rosemead MS 0.340028 0.1650 No evidence of non-normality N
StreamGuard™ Foothill MS 0.778776 0.0251 Uni'}keiy Y
DII - Total Pb Las Flores MS 0.749605 0.0295 Unlikely Y
Roscmead MS 0,757448 00348 Unlikely Y
. 0.832884 0.0852 Test not quite signifiant but do Y
StreamGuard™ Foothill M3 not assurge norrfaiity
DII - Total Zn | Las Flores MS 0.599346 0.0006 Unlikely Y
Rosemead MS 0.74373 0.0260 Unlikely Y
StreamGuard™ Foothill MS i >(0.9999 All data are ND N
DII - TPH Las Flores MS 1 >().9999 All data are ND N
Rosemead MS 1 >(2.9999 All data are ND N
0911642 0.4074 No evidence of non-normality Y, other Fossil Filter™
Foothill MS DII data tend to be non-
[ normal
Fossil Filler™ | Las Flores MS_| 0738489 0.0232 | Unlikely Y
(.864069 02432 No evidernce of non-normality Y': other Fossil Filter™
Rosemead MS DII data tend to be non-
normal
Foothill MS 0.817005 0.0601 Test not quite signi‘ﬁan{ but do Y
not assume normality
Fossil Filter™ 0.861016 0.2319 No evidence of non-normality Y; other Fossil Filter™
DO - Total Cu | Las Flores MS DIl data tend to be non-
normal
Roscmead MS 0.744038 0.02672 Unlikely _ Y
0.863626 0.1631 No evidence of non-normality Y; other Fossil Filter™
Foothill MS DII data tend to be non-
Fossil Filter™ normal
DIl - Total Pb i Las Flores MS 0.685327 0.0067 Unlikely Y
Rosemead MS 0781192 0.0564 Test not quite signi.ﬁant but do Y
not assume normality
Foothill MS 0.825137 0.0719 Test not quite signi‘ﬁant but do Y
1ot assume normality
Fossil Filter™ 0.776256 0.0513 Test not quite signifiant but do Y
DI Total Zn Las Flores MS not assume normality
Rosemead MS 0.788299 0.0048 Test not quite signi‘ﬁam but do Y
not assume normality
Fossil Fitter™ Foothill MS 0.452971 <0:0_00i Unlikely Y
DII - TPH Las Flores MS 0.552182 0.000} Unlikely Y
Rosemead MS 1 >(1.9999 All data are ND Y
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Table 1-8: Acceptance Criterion Results

D Locatien and Median % No. of Required] No. of Storms Efficioncy (%} Accept/Reject 10981998
Type Period of Use $torm Capture Storms Monitored | Solids | Copper| Lead i Zinc |Hydrocarbons Data
Ducumben 1996 - Jurumy 29, 1998 o6 15 2 7 Ji] 7
March 24, 1999 - April B, 1999 58 5 1 4 1 8
April 8, 1988 - April 12, 1999 6% 35 2 5 2 7
1998-1899 Summarym 60 18 2 5 3 7 Ireject: At reast two 1ag8-
Eanthill MS 1998-2000 Summary . 99 4 7 63 22 55 23 Pl 1999 poflutant efficisncies
IstraamGuard bl |B0% of 1999.2000 Efficiency 564 1 176 4 8.4 15E were less than 20% of
1988-2000 Summary Without Litter| 1999-2000 efficiencies
Removal" 3 9 32 1 13
1998-199% Mean % Efficiency More Than
20% Lower Than 1995-2000 Mean % YES YES YES YES YES
Efficiency
Decermnber 1998 - March 24, 1998 75 27 4 6 5 7
March 24, 1999 - June 11, 1988 74 35 4 11 11 34
19498-1998 S v T4 3 4 E] 8 21
19%8.2000 Summary ! 160 3 5 57 18 32 Fe) 88 Reject: At least twt? ‘!9?8-
Las Flores M3 80% of 1999-2000 Efficiency 456 | 12.8 | 256 | 16.8 52.8 1999 pollutant efficiencies
{StreamGuard DH 1999-2000 Summary Without Litter were less than 20% of
Removal" 2 3 15 6 3t 1999.2000 efficiencles
1953-1998 Mean % EMiciency More Than
20% Lower Thanr 4080 2000 Maan % YES YES YEE YEE ves
Efficiency
March 24, 1889 - June 8, 1999 99 4 2 2 1 5
1998-1959 y 89 4 2 2 1 5
1999-2000 Summary ' 52 5 5 4 1 7 3 3 Reject: At least two 1998
osemead MS 80% of 1993.2600 Efficlency 3.2 0.3 5.8 2.4 2.4 1999 pollutant eff
StreamGuarg pit | 1998-2000 Summary Without Litter were less than 20% of
Removal'! o i 3 2 2 1993-2000 efficiencies
19498.193% Mean % Efficiency More Than
20% Lower Than 1998-2000 Mean % NO NO YES YES NO
ScivAcy
December 1988 - January 28, 1998 93 36 2 4 3 10
March 24, 1899 - April B, 1999 88 19 1 2 1 37
April 8, 1999 - April 12, 1999 ag 35 F 3 2 k3]
1998-1989 Summarym 85 28 2 3 2 19 JReject: Atieast two 1988
Eoothill MS Fossil | 1998-2008 Summary 100 i T 27 11 24 19 10 1998 p efficiencies
Eilter DI 80% of 1999-2000 Efficiency 216 [X] 19.2 [] 8 were less than 20% of
1999-2000 Summary Without Litter] 1899-2000 efficlencies
Removal 19 7 19 7 7
4998-1999 Maan % Efficiency More Than
20% Lower Than 1498-2060 Mean % NO YES YES YES NO
Efficiency
March 24, 1985 - June 11, 1299 a0 64 26 32 23 59
1808 1908 Summary 90 64 26 32 23 59
149%.2000 Summary " 96 [ 5 44 g 1 3 7
Las Flores MS 80% of 1999.2000 Efficiency 328 6.4 8.8 4.3 58 Reject: Minimum number
Fossil Filter DI 1999.2000 Summary Without Litter of storms not achieved
Removai®! 25 4 ] 4 7
T998-1359 Mean % Efficiency More 1han
20% Lower Than 1833-2000 Mean % NO NO NO NGO ND
Efficiency
Cecember 1998 - January 29, 1999 62 31 15 17 12 7
March 24, 1999 - June B, 1999 BO 56 17 22 17 49
1998-1999 Summary a0 a4 16 20 15 28
1999.2000 Summary 95 5 5 76 4 66 45 26 Refject: At least two 1935
R d M5 80% of 1989-2000 Efficiency 0.8 32 528 | 368 20.8 1988 pollutant sfficiencies
Fossi Filter Dil 1599-7000 Summary Without Litter were tess than 20% of
Ramowall 35 19 48 17 5 1993-2000 efficiencies
19984828 Mean % Efficiency More Than
20% Lower Than 1939-2000 Mean % YES YES YES YES NO
Efficiency

' Based on Aggregate Method

Median % Storm Capture for All 1988.1999 Cases (Goal »+ 80%)
Median % Storm Capture for All 1999-2000 Cases (Goal >= 80%)

D-7

83
58

Mean % Storm Capture for All 1998-1999 Cases (Goal >= 75%)
Mean % Storn Capture for All 1990-2000 Cases (Goal »= 75%)
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Figure 1-2a: Daily Precipitation Totals for Altadena Maintenance Station

feie) 5092 48i
1B10L 0099411
felol 00984t

1810 O0-ver-ge
B 00veEr-1g
®30) poruep-yl
[elel go-uer-¢

|#10] g&-3a0-1E
[el0} fE980-¥l
{#i0) 6699041
[B10), 66-280-0L
[B) 65-29()

B GEAON-TE
L 5HMCONBL

TRLLEATNER IS Eatd | WER RS IET 0N 11 LN R RIEEA LRSI EL AR LE ELELL ISR IRLE]

B3 BERUTET
210] 8519007
Blof 661051
t0] 65 P08

1.60
140 4
1.20 -

7

1999-2000 Sarmmary Report Appended
August 2000

BMP Retrofit Pilot Progtam

B4, 6601

. T ; :

o o o
g L] g g & =
p & a =] =] o

Buyauy wopendireg

1-45

Date
Thin black lines indicate events for which neither samples nor empirical observations were taken.

Thick gray lines indicate events for which monitoring was conducted.

(1) Totals obtained from onsite rain gauge

D-7



(1]

1013

B0 L O0-AEW6)

 pio) 0087
E eio rinty- 17

E e1og 004yl
[e30, Qo-idy-2

£ [elof DOnBILE
1810] O-1ER-FE
0], QOei-AL
EJ0L (el

TITTETECIF

T

10} OHeWE
€101 0rge4-5¢

T T

tation Totals for 1-605/SR-91, I-605 at Carson, and Cerritos Maintenance Stat

ipi

lelot 0O-484-81
felof 0oa8d-L)
{elof ooy

1o} Oouer-ge
jered opuep-iZ
[B104 DO-Uer-vi
0] ooer-L

1o | AR-I801-LE
[BinL 65-030pL
®10) 6638041
B1oy 8698001
E 2101 B5I80E

1B12], 66HEN-5C
WL SEAON-6L
1BL GAAON-ZL
WL BEMNG

101 BB WO6L
€101 BE UL
e10) 6612051
2101 B5-170-8

frefrretrorerrrr e

!.

reerrrTTIT T T eTITTTITI T

T

Daily Prec
250
2.00 A

Figure 1-2b

7

1999-2000 Summary Report Appended
August 2000

BMP Retrofit Pilot Program

T =30} G0-320-1
=
o

050 A
0.0

T
fus
n

-

{sayouy) vonendisaig

1-46

al observations were taken.

Date

ch monitoring was conducted.

s for which neither samples nor empiric

.

lires indicate events for whi
Thin black lines indicate even!

(1) Totals obtained from onsite rain gauge
Thick gray

D-7



je1o ) oody-Ze

jei0} 0Q-dy-gl
feraL OO-t-0l
[B10L [ithy-F

1810] D0-1EW-6E
232, 0-EW-ET
110} QOHEH- 1
[el0) 00ei-| )
[e10] DO-eN-5

1E10] 0090467
1o} p0-ged-tz

T RRIRAEARSARARN AR LA NNNERRRENERETEIRILS

Figure 1-2c: Daily Precipitation Totals for 1-5/1-605

felel ooraa4-9l
201 0048401
el goaed-

eiol pruErel
1o} go-vertd
[BioL O-Uer-41
ol oo-uer
|30 ) BO-Wer3

feie) 653800
1810} 5528l
[#101 66-980-31
el 66-09GT
[E10l 669809

101 65-A0N-0E
[BIGL BEAIN-FE
[#10] GEAON-BL
12101 6EAON-TL
|Bi0) BE-AON-D

BI0E 6513018
B8] BE- P05
18] 66006l
1210} 66 WG EL
i) 651302

{e1el g6 RO-L

|

ik 1
T RLERERCARRRR AR Y DA RN NS AR RN ARRINLHS

I RARRR AR A EARARARAEARIRARA IR AR ER KU EAKRLREARE LS

T T T T T e T T e T I T e ey T e T e T

1.80

1.6C 1
1.4C -
1.20 4

19902000 Surmnary Report Appended

BMP Retrofit Pilot Program
District 7

August 2000

.40
(3.20
0.03

s = =

=] ] @
- o 3

{soym) wonendnaly

1-47

1 observations were taken.

Date

as conducted.

Thick gray lines indicate events for which monitoring w
Thin black lires indicate events for which neither samples nor empirica

(1) Totals obtained from onsite rain gauge

D-7



1R30] DO-ARW-57
10 D-ARIN-G1
[e10] (0AEW-E)
£10] OO-ABIN-G

1L GOty -5
(B10] pO-dy-LEZ

I LIE21 R k{6312 ER3 RIERZIL)

ieioL ooyl
{210, Oo-tthy-£

{2101 DOABALE
{E10 L QG-3RI
[e1oL O0HEW-2)
{e1e L a-epol
&3] O0-=W-C

{104 OOU8 45T

RtV RERELEI R K NVR LRI IR IS e L LRI R LR ER KLY

P e s

Daily Precipitation Totals for Foothill Maintenance Station”

Figure 1-2d

g1l 00-984-81
€101 go-ged-ii
[£I0L 00924y

[Bjel O0-uer-ag
SRR R T
[ei0} goruer-yl
feloL Gorer-,

1ele] 528 1L
104 86-280F0
e} g5-8Q-A1
= (B0l gg-9ed-0l
[BiG] B6-28()E

2101 86-A0N-9C
[BlaL 65ON-61
|80 ] G6ON-CL
BI0] REMONTG

1210, 66-R0-6C
[e18] G6-W0EL
B0 5512051
|B0} 661208

FIE10] 66190k

(IEIRIRIIAIEIEIRY

llJ

s

INiRtaiaaaaid HURIA LA ISR R ELEL)

THRYITHTIY

TETE T TT T T I T Ty Ter ey

250
200 4

7

19982000 Summary Report Appended
August 2000

BMP Retrofit Pilot Frogram

] =2 ] =2
i 3 11 =
— - o) s |

{sayoul) uenendiaaig

1-48

Pate
les nor empirical observations were taken.

was conducted.

Thick gray lines indicate events for which monitoring
Thin black lines indicate events for which neither samp

(1) Totals obtained from onsite rain gauge

D-7



(1}

1w ] oo-AeppL
fe1oL OOHARIN-Z)
1el0) po-ben-g
[B3e L Or-thy-a7
1] O-dy-1Z
2301 OO~y )
©10] O0-ldy-4
[e30] QOB LE
[Bie L (08N -FZ
1R30), D0~RN-AL
je1aL Oo-EW-0L

LLELLELE RS0M IR AIERRA NI E42 BIRLENEALY

[Be] 0-ENE
[N N L T

1-49

TrrrfrrEre ey

e Eelol ruad-nt
—"ﬁm [e10) Ooged-11

{8101 g0-usd-¥

Figure 1-2e: Daily Precipitation Totals for Las Flores Maintenance Station
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Figure 1-8b:  Influent and Effiuent Hydrograph, and Cumulative Rainfall at the 1-5/1-605 Swale for Event
6 on February 27, 2000 .
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Influent and Effluent Hydrograph, and Cumulative Rainfall at the 1-5/1-605 Swale for

Event 8 on April 17-18, 2000

Figure 1-8d:



e AverRge Storm Fiow
Total Storn Vomme (6N = 1886

Grab Semme Ony

0.8
%]

influent

00 22 oazz
: wozz
€ 062 ati6z
i
T 6i zh8i 0002
@il e [ v
V24l r2al
005t 00’54 008
88 €4 BrEt -
zhet e
. 0024
oo a0l
ﬂl»ll.i. re m "e [
s 00 = 2] o0
& (] m 9T
3 : 7]
.m 2B a2 zug
] ore m wre oy
m ¥z ¥z Z e
0ok m vl m .
sLEr B2 000
T2z wz 007z
oz Wz
2 Yz 0002
~
527 3 co-¢4 £o9:
] * a1
4 m g - a0's
zhsh EY. 2kg
REEY 525 8rEL ey
" >
737 H E m Z218 st
[ 31 m R 0013
m D
®E _ m 5 L 5 0004
z1e 1% w04
wre W9
009
s . veg
; ood @ « - - o - o Y - o o a o o ¥
a P s b i i a b3 a a8 b g g 8 g g 8
183} yanBaaphy {552) ydmiborpdy {sayu)) uimy
Q
2
= ©
e =3
[13] P I
= EC
i 38

, and Cumulative Rainfall at the 1-605 @ Carson Swale for
. 2000 (Grab sample Only)

Influent and Effluent Hydrograph
Event 5 on February 2021

Figure 1-9a;



Influent

1320}
l 5 1
0.07 - 3ample Alguo!
Average Siorm Flow
Totat Stwm Volume (ol = 413
008 Estimates Caplure (%) =98
N 45 AIGUOTS 1 3KEN
_ 0D5 .
7 :
A
i ; — Grab Sempis Taken
[ LT
E)
o
b |
& i
903 4
00z
" il “ l
ERITE2VEEZIREEEERYEREREELIER IS SNy S
B T T R L - I - S - G A 4
Time
8.08
a6t I Jample Alquot
’ Average Stomn Flow
: Total Storm Volurw (o) » 458
o0e . Estimated Capture (%} = B5
U a7 Aliquots Taken
0.08
k)
=
=
[
g
g Grab Sampie Taken
)4
£

Cumulative
Rainfall

nag

nra ' :
o6

0.50

Rain {inches)

040

0356

020

010 -

0.00

(1]
280
360
480
5350
800
T.00
LA
908
19:00
1100
12:00
13:00
14:00

Yims

Figure 1.9b:  Influent and Effluent Hydrograph, and Cumulative Rainfall at the 1-605 @ Carson Swale for
Event 7 on March 8, 2000 -



az

Infiuent

g
P
g
Mmmm
o
ia s8¢
EWDV..“
- S R
£ 3
mw mmm
~ 3is
Pt S

, _ - e e
L w hd o~ - = b4 [2)
b - - ] o =] £ a o
[=3 o a i L~ [+ o (=]

{842} ydurBoapdy

8021
LA
08
L2
fa8)
ori
BFS
855
¥0-5
Zhr
we
124
: (A
rro
Z5ET
[ R0+
Lk
9
o
ZE8l
orel

= il

ol
ZHG

| 0z v

RZEL
LT
il
504
000t

Time

a2

Effluent

018

S
$ s
sESg
g5 Ees
feddd
BE:8a
H k-]
&Awdm
228
~ 3k
= al e
e @
[~ I=1

spo) ydeiBoiphys

L
eval
00:01
Zhe
rig
9tiL
g
oo'g
f{%4
vy
9EE
i 4
002
ekl
¥20
18 ¥4
wv.u:m
00z
e
¥z
96}
evel
ool
[A43
¥l
o8
bkl
00
L€l
LIAA)
aliti
By 0L
OBL

Cumulative
Rainfall

195 ;

15

{sagaurh uey

0L
08
s
40y

e

" QDE

oot
oo
Ll 4 m
g
0aE
oo
0084
cogt
0oLt
[HaR:1)
o006t
oorl
R
owzi
[ 32
Geat

Influent and Effluent Hydrograph, and Cumulative Rainfall at the-1-605 @ Carson Swale for

Event 8 on April 17-18, 2000
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Figure 1-10a:  Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothill MS
StreamGuard D11 for Event 1 on January 25, 2000
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Figure 1-10b:  Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothili MS
StreamGuard DII for Event 2 on January 30, 2000
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Figure 1-10d:  Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothill MS

StreamGuard DI for Event 5 on February 20-21, 2000
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Figure 1-10f:  Effluent Hydrograpk, Cumulative Flow and Cumulative Rainfall at the Foothill MS

StreamGuard DII for Event 7 on March 8, 2000
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Figure 1-10g:  Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall-at the Foothill MS
StreamGuard DII for Event 8 on April 17, 2000
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Figure 1-11d:  Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall at the Las Flores MS
StreamGuard DI for Event 6 on February 27, 2000 .



028

Effluent

Sk
R
ooy
ShE oy
(14 - poe
Sl i
! 0032
003 ;
e s ; 004
m mm of-ez [
.w t mn 1844 a5z
£ i Lz 00:22
m m mm.m suie coz
< ]
I I 3 ogot 03z
25 E I m .
_ m £ 3 G¥EL 0007
5+x 0064
i " 006l
BT - .
& .
og4) wel
3 28 a0ty
6081
00'9t
GGt
HEFL 006t
SrEL a0
- 00l S0'EL
§12)
0e:zh
1A
s¥'0L 0Ll
0601 00:01
§1'6
00’6
ot
L 0%
N " s o e R Yoos o e oo
© e o § ¢ 8 8 § § 8§ &8 g 3 - 4 - 4
£)2) yoriBoupAp (2t Moy {saygaun) ey

Cumulative
Cumuiative
Rainfall

Flow

Effluent Hydrograph, Cumulative Fiow, and Cumulative Rainfall.at the Las Flores MS

StreamGuard DI for Event 8 on April 17-18, 2000

Figure 1-1le:



035

Effluent

i Ssrrens Ascuo!
e AverRDE Stormn Fro

Youal Suwm Womrmm (2f = 215

Eatwrastdd Cagture (%) » 100
16 Auguts Takwn

03

0.25

Il

&

~ ® b
o

1
2
0.05 -

12} Yoeifiouphy

2500

Cumulative
Flow

1500

feoh mops

000 -

244
[N 24
& 4 ¥4
0502
000
oi'sd
[+1 4§
OE-L1
ar9i
0561

(R )
o264
oLzt
oY i
o0set
oot
[N ]
0zs
[
org
068
0g4
0¥y
ote
o
ord
050
0o

080

Cumulative
Rainfall

0.70

k1)

030

3
hd
-3

Sagauf) uey

230

.20

LA L]

000

0O EL
0o zz

1R T4

P06
13
00 Lk
009

oars
BOEL
Wi
o004

008
00 L
008
00§
13
WE
00
004
060

Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall at the Rosemead MS _

Figure 1-12a:

StreamGuard DII for Event | on January 25, 2000



Effluent

0 e
%1
e
0f 4
0G4
241

otz
[+ (Er4
|4 244

|
i
i
|

3 e

3

i

— 3
T I -
($43) ydwliospiy

og it
oz
a0z
P oLl

ot 8}
3711
[1F"13
oo
[ ¥4
| o0zt
ot
oy
oS4
GO st
acr
a0 13
(1KY
[

r"*ﬁ‘fﬁTmenum

oel -
[

T

Cumulative
Fiow

§ 888

(§3) moid

g

8

8

8

@

se
0z
864
[+
50
oo
g0
0g'E2
szez
o0t2
seze
2z
skiz
oz
%6 02
ocoz
sooz B
ores
SE6d
os 9
SZet
o0t
ses
o1
Sroe
ir4H
(-3
ot gt
Lo%l
ok ¥l
13 41
og el
§T€)
st

Cumulative
Rainfall

225 .

0.20 .

3
b
13

LU

2
o

0.0§ .

Effluent Hydrograph, Cumulative Flow, and Cumulative Rai
StreamGuard D11 for Event 2 en January 30, 2000

Figure 1-12b:

nfall at the Rosemead MS



Effluent

03

|

il

— Averace S10eTn Fiouw
Tots: Sem Vol (o) = 3379

Essmannd Caoture (%) = 85
28 Algquots Taken

G235

o2 -

w
=

o

(810} ytedbaapdp

G012
Oy 61
sle
0% 9§
G454
oGy
5L 24
ol M
sré

(14

§58

(L]

S0r

ore

§Hh

stz
STIT
004
§665
(i3
sra
[T 4%
850
[+ r4%

| 5064

ore
SR
(3]
gLs

e

03
0.05
4

oo

Curnulative
Flow

:

:

(1} war

[T ¥4

ordt
ozl
0%
OF ¥
oZEr
00z
or ot
226
0o'e
org
oS
oy
orZ
a4

Yime

orzZ
oZi2
0007
orgi
[ 2F3)
00 6t
arei
Oz EL
0071
ar 0
aie
aoe
org
ors
aor

im0

Cumulative
Rainfall

250

200

3

ey Yy

050 .

fed:. 4]

o

008k

G 9

Pari

G0 T4

L)

e

0'e

BT

G0 9

cori

00 2t

oo a1

0e

[£ek:]

oor

ydrograph, Cumulative Flow, and Cumulative Rainfall at the Rosemead MS

StreamGuard D1 for Event 5 on February 20-21, 2000

Effluent Hy

Figure 1-12c:



Effluent

05 .
l Sairpie Mgt
i AVETRGE SIOPT i,
Tota! Storm Vowme (o) = 1680

Esnrened Cactute (%« 87
37 Ahgecis Tanon

04

p3.

Hydrograph (cfs

02 .

#

100
118
132
1:48
204
220
12:38
1252
1308
13
1340
1258
15148
1532
15:49
804
920
6 16
6 52
708
T4
T 40
1156
1812
e
1244
1500

412
"
44

i’isoo

Cumulative -
Fiow s —

Flow {c)

100
1116
1133
43
1204
1220
1238
1282
1308
132¢
1340
1158
th12
4.
444
15:18
1532
1540
1804
1. %14
1438
8 52
r.08
b2
740
758
R¥]
528
& 44
e 00

§|5m

Cumuiative
Rainfall

D&

G40

035

030

G.2h

Raln {inches)

020 .

LRL

g

D05 .

il

1180
1200
1300
1400
16 00
1700
1880
19.00

g‘ssou

Figure 1-12d:  Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfal] at the Rosemead MS
StreamGuard DI for Event 6 on February 27, 2600



Effluent

8
a3
g Bz
< mMn
2 283
3§35

ESy
I mmw

32

e L
@ @ ow
[=] =3 <

b mreirny

o v -«

o a a
w50} udmsbiospApt

“
o

bi]
=

01-

Cumulative
Flow

ﬂm
g 82

G @

3RE§E8

e g

£88

WO W
{13} moy4

FITTTITE

ad
0dit

606
008
00
009
00's
00¥

Tirrve

Cumuiative

250

Rainfall

206 i

8 8
2 Z

{sayaul} wrey

050 4

e 2rAY
0044

0.00

Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall-at the Rosemead MS

StreamGuard DII for Event 8 on April 17-18, 2000

Figure 1-12e:



Samow Amguo!

A B R EBOE SO FlOwe

Effiluent

Total Storm Vomme (of: £ 1032
Estmmted Capture (%) = 82

2 Akguits Teewn

oo

~
o
o

=]

-

=
Tima

m«..m.m
(-3 = o -3
{%i3) yamifiorpdy

002 -
0.6t

4]
1200

Cumulative
Flow

"Moo .

1000 -

(52} mepa

U ¥4
[ 224
[£: 141
Sl Iz
a9t 0Z
SréL

S84
15}
Gh G

§1-51
ot
Syl
[ ] =3
SE
(2 Y]
§roi

6
Deg
L
001
G949
0ES
sry
58 3
it
e
[ B
G0

0.80

Cumulative
Rainfali

670 -

060 -

]
o

)
b4
o

Isayauy) upeyy

030 -

020 -

046 -

000

06 €2

[ R T

G0 o

o6 61

o5

1 e

o9

-4

as'ri

.-

e

a5

cor

[ 4

0T

a0

Effluent Hydrograph, Cumuiative Flow and Cumulative Rainfal

Filter DII for Event | on January 25, 2000

Figure 1-13a:

| at the Foothill MS Fossil



Estrmad Capnere (%) = §2

I Sunmpes Aot
—AVETION S107N Fiow
@ Akacpots Taken

Totsl Storm Volume (e = 351

L

Effiuent

3

<

005 -

/Hl

[LX: 3
Q

sis
ocs
0%
ore
Sir
L
SZE
GG E
e
1154
A
ozl
60
oga
s00

orEZ m

siez™
s2z
seee
0a2z
sciz
ST
sroz
ozoz
5564
ac el
061
oF U
i mk
054k
sz
0024

AR

Cumulative
Fiow

100 .

s6s
0¢ §
s0§
oy y
sy
1189
sze
0g
g2
oz
¥
o4
550
060
500
orez §
siez®
ozt
szzt
Wz
sz
e
sroz
ozaz
P
oEel
5061
Or 21
sia
[1]99 X}
P m
ad i

D40
235 .

Cumuiative
Rainfall

o o i
™ 3 =
(=] o (=]

2 4 8
o < =1

Sayoul} ujey

Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothill MS Fossil

Filter DII for Event 2 on January 30, 2000

Figure 1-13b:



LA H

Effluent

or iz : or iz Wz
042 5012
acaz ug 0z gz
e =3 el 6 64 002
0z 6} 02 &1
HYH srii 0061
of o 0431
SE L se44 oD@
o0 Lk o011
14 sz o
0551 0ssh o091
515 R
oyl arrl o5
seri 50ri
el L we
5524 il 1 806}
o«.u_.m 0rziie m
e s in TN 06 2
3 ol 4k Li 0044
.m < w ST0s stod
L& B3 ool sa0l o0 03
m w %, 526 526
M w m 05 e M“ W6
m m $ sie
a8 W M orL ore %08
— S0t
1253 - N
555 55§ 08
s azs
Sky sry [
oi-r -y
st set ooy
s . . ! ! ! ! L N 0e . . . , . .
P 2 g P g o MF g § § ¢ 8¢ 8 8 g8 8 g ° 8 8 8 £ ¢ g s 5 8§ ¢ 8*
a (= a o - - - - - s o a o o 3 o o o [-1 =1
433} ydwsbesphyy (42) maiy s} ey
2 2
Eo B =
3 =
£ 3 £ c
5 0 S m
(S NTH O

Effluent Hydrograph, Cumulative Fiow and Cumulative Rainfall at the Foothill MS Fossil

Filter DIl for Event 4 on February 16, 2000

Figure 1-13¢:



P

Estmmted Canture (%) = §2
18 Adquots T anen

Totst Siterm Volumne (o = 37,

I Sarmpee Alguo:
s AVETEGE SO0 F 1w

i
:
H
i
|
i

oy iz
oLt
oo at
ar &
o
00 81
ar i
DIy
08 2k
ara
we
oo e
org
s
ooy
orz

oty b

060
oz
LA T4

90 0z

oy

Effiuent

L33
<2}

orei

- o
(-] o
53} ydwaBaipdy

{433
00 31
orri
0z &4
o
ar ot

w 2]

ooe

org

os

N 00+

Cumuiative
Flow

5300 -

0¥ 2Z
0ziz
0oz
or 9
[iT o)
00 i
ar ¥
[ 4]
21 ]4]
or ot
0zs
[158']
org
221
1]
ol m
[T L
030
oz
oriz
000z
or 4
142
6081
orss
T4
[RAY
or ot
i1 2]

org
(/4]
ooy

gigsc

Cumulative
Rainfall

g8 3 8 8 g
L]

~ ~N - -

0.50 .

w3u3) ujey

008

0o ¥

DT

0oQ)

infall at the Foothill MS Fossil

ograph, Comulative Flow and Cumulative Rai

Filter DII for Event 5 on February 26-21, 2000

Effluent Hydr

Figure 1-13d;



Effiuent 03

l Sarrpie Ahguot
s AIEWC Sttt Fiow
Totat Sworn Vourns {ch = 683
Esurmmed Capuse (%) = 100
$5 Auols Taxen

028 |
|
H
|

Bz

bas .

Hydregraph [ofs

ot .

0ns -

@
-
—
bd
L
Lud

1138
1354
f412

s’mo

1318
1448
1508
1524
1542
1800
518
5 16
& 54
72
730
148
808
824
147
950

Cumuiative
mwo

Fiow - | 7 P

Flow (cf)
8
[=]

1400
10:14
1038
1084
152
130
48
206
2
22
300
kAL
338
1354

Cumulative
Rainfall

045 .

040 .

0as .

430 .

225 .

Rain {inches)

020 .

019

0.0% .

8.0

oo
1100
1200
1100

g g
* ]

Yime

1600
1700
T804
19 60

Figure 1-13e:  Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothill MS Fossil
Filter DI for Event 6 on February 27, 2000



Effluent 02

|
e Samoe Ayt
— A ROE 10T F o
016 Totat Storm volume (of = 1608
{ Estrmmed Eamure 5 = 10¢
A1 | 75 AHguts Taken

Wydrographich)

Cumulative
Flow 1600

1400 -

1200

1008 -

200 -

Fiow {cf)

.

49.00
3]
100
130
200
230
300
Yo
400
430
500
430
s.00
LRI
L]
T30
506
830
500
3:30
1000

0
1100
1130
12 00
23
300
1
400
430
500

Cumulative
Rainfall

0%o

a0

870 .

480 -

Q.50 -

o4O -

Raln {inches)

030 -

0.20 -

£10 -

0.08

8 g 2 g g B8 2 8 g g ] 2 g
o ~N - L - ~ = -3 g husg ﬁ

100
1400
1500

T

Figure 1-13f:  Effluent Hydrograph, Cumulative Flow and Cumulative Rainfall at the Foothill MS Fossil
Filter DII for Event 7 on March 8, 2000 )



l Sample Alicuot
—pvarage Storm Flow

1.2

Effluent

[0 R iwen
B0t -
BE o
vze
teL 0049
ay9 oL
we 009
Liild og
e 00
at oo'e
i3
Py 0
o0 063
Pree HOD
m 8 TGTT HeET
Ww onzz m an-gz m
I B " 00k2
m mm S 000z
de vT6
Eye .
a3 m zEak
m ia oKLt
[T
9561
¥0'53
zivi
0zes
72 3)
9844
RO
56
g . SERSS—— P m ._m m m m m m m mm e 006 oo
s & 3z 8 e EEE§ EEBEREE BB 5
%10} yduospAp {52} mop (wangauy) urey
2 2
& £ =
= =8
E= £ c
30 o
O o

Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfail.at the Foothiil MS Fossil

Filter DIT for Event & on April 17-18, 2000

Figure 1-13g:



3 Sampie Anguo!

w— At GR SO Fiow
Tots! Storm Vowme (cf » 92¢
Espmmtes Capure (%! ¥ 87
1t Amgyots Taken

oc 2 w2z 00€2

or iz wiT wee
o8 0L 05 62 0o LT
8002 o0 0z o0 0z
oL 64 o168
aa A
o £t [0

o0 el

208

oret ores 06 (4
os st 05§t [
w0st 005k o051
o o
0zt (24}
08 ot'ze
i .m okt
050 o5
o004 saai oot
ae as
23 g
oy otie

e ors 27
5% 05§ 089

00§ ey ong

ans

Effluent

L

or ety

0z oze
e 052
ars ori
050 050 oot

aee

oG

Cooo e o g :
g 8§ 5 3 § 8 ° 58 8 8 8 § g 8

. Q ] o o

3 g e
o s

ooz
(X ]
)
1000
BOO
200
00
020
010 .
o.00

Tors
R
==
Effiuent Hydrograph, Cumulative Flow, and Cumulative Rainfall at the Las Flores MS

Fossil Filter DI for Event 1 on January 25, 2000

{542) ydmiborphyg i) mop4 sauaut}ujey

5]
2 2 i

1
i 8= 2
= 58 m
E 2 £ c &0
30 3o i
(S ETH QO



=

Towl Sworm Vahame (o « 858

Estmmad Cagture (%) = 77
55 Aluots Taxen

03 .

Efftuent

025

= m (-]
) ydwsBaiphy;

| £ 4%
i
00z
8112
g€ 0
5 6i
ZL 6L
og gl
el
€® L
yéoi
trsi
005
[i% ;)
BEEY
L)
[ ¥4
0E41
er ol
aeoi
[ 241
tre
06
LR
Bta
S5
A3
oEy
e
0T
L1244
iry

o085

o

BOD -

900

Cumulative
Flow

g g

{iahmoyy

100 .

[ 144
[+ 44
£y 44
[T 9 T4
8E0E
L1
&1 6k
g 18
L)
L
gl
rsd
oasi
2% )
¥
i
k-
DEkE
(2 213
LR
(24
Ird
(i)
L
]
[ #2
[4 54
gy
Gre
e
ez
Zr 1
(i8]

Tinm

Cumulative
Rainfall

0
06 €2
[ K14
00 Lz
sonz
00 64
W
0044
on 8L
005
[ X1

Wi

GaL
e
L8]
[L3)
LY
e

, . . , ‘ o0t
$ & 8 % & ¢ 2 38 3

o o o & o C o o <
IsoyaL]) wey

Time

! at the Las Flores MS

Figure 1-14b:  Effluent Hydrograph. Cumuiative Fiow. and Cumuiative Rainfal

Fossil Filter DII for Event 3 on February 10, 2000



Effiuent —

2’ ]
I !;mAm ’
|—..Aww|amﬁcw i
| Yot Sormvolome (o = 404 I
| Estrimted Gaayra (%) = 86 :
15 én.nm;‘r-m F
i
2
s
£,
L]
£
as .
DSS“”&SS:‘$assr=a3£:‘2mgs§£:gg:s;gg&
vw::cos:ggﬁﬁtggﬁaﬁgono'rmun—ncg::::‘:
Tirne
Cumulative
Flow -
2800 -
2600 -
2400 -
2200 -
2000 -
o~ 1800 -
3
¥ 1600 -
=
% 1400 -
1200 -
1000
8OO -
800
ADG -
200 -
[}
ECABRBYENYIBETEDSIBESRESISLTE O LE TR Y LY g
TORST S22 RIERRERPTNYE SN0 e e
Tiene
Cumulative
Rainfall
200 -
_ 150 .
3
2
E
£
lEY-C I
0.50 -
000 weme
8888888888888888888
TP R 2 ¥ ox B 2 g 88 ° N = ® ®m B N ¥x m
Time

Figure 1-14c:  Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall atthe Las Flores MS
Fossil Filter DII for Event 5 on February 20-21, 2000



Effiuent .

Sirtuxe Amquo:
e ANETRCE S10MT Fi0w

Toist S10mm vowme (cf = 510
Estrnmest Capiure (%! = %
33 Ahguots Taxen

toa

Hydrograph (cts

Cumulative
Fiow

450 .

400 .

Flow {cf}

250 .

200

150 .

100 -

TR R e e w e w om W e e o o e owomom e DR RW S

Cumulative
Rainfall

e L

440 -

030 .

Raln {inches

0.20 -

LA 1)

600 /

gt

10008
1100
1200
1360
1450
15 00
1600 |
17.00

Firm

Figure 1-14d:  Effiuent Hydrograph, Cumulative Flow, and Cumulative Rainfall at the Las Flores MS
Fossil Filter DII for Event 6 on February 27, 2000



18 -

Effiuent

§
il
B e
Evsg
w.mwum
L X1
335
Aiwid
| iz
I
#j09) ydeaBoaphpy

Cumulative
Flow

4500

4000 -

3500 <

3000 -

2500 §

(i} metd

1000 |

500 |

00
508
ze
Bk
2
0es
9
ZvE
8rz
¥l
00k
900
zvez
842z
iz
00T
o861
it
ByiLt
¥e8
o084
90°G1L
ziwL
Bl
Tzt
oeik
e
| zrs
LZ
w54
002

‘Fime

Cumulative
Rainfall

25

{sanaun] ujey

05

Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfail at the Las Flores MS

Fossil Filter DII for Event 8 on April 17-18, 2000

Figure 1-14e:



Effluent

(230} — —
0638 . ’ ; o Anquot
| w—ANETROE SA00m Faow
| Totat Stomm vomme ich = 456
203 - i Exummed Captpre (%) x B4
E # Aquots Taxen
.. 0oz .
s
3
£
£ o002
g
-
£ o5
0.0t -
0005 - A
° n K

6@@.9.’?.’9.‘9.@.@.@)\.@39-@,@,ﬁ?,@#_@,\ﬁ_@@ﬁp@,&\‘D@ab;Q';jb“;@
W& » o B S

- L S B S S ) bQ\B'B"s'(\..:bh\‘gg.@-(\hta,fj,P',v
Time:

Cumuiative -

Fiow .
—

400 .

350 .

306 -

250 .

Fiow {ch)

200 -

156 _

000
045
1:30
FAL)
300
245
430
515
860
45
T30
[.AE]
00
G 45
a30
115
200
2.45
330
415
580
545
18:30
1718
1800
1345
130
20'15
2100
2145
2238
2335

Cumulative
Rainfall

0.80

270

080 .

050 .

Hpin [Irches
o
»
E-]

030

020 -

210 .

LT!]
00
200
300
400
500
600
700
s 00
800

1000

1100

300

1400

1500

16 00

17.00

1008

900 |

000

2t 00

2200

2300
o0

é‘qzw

Figure 1-13a:  Effluent Hydrograph, Cumulative Flow, and Cumuiative Rainfal} at the Rosemead MS
Fossil Filter DII for Event 1 on January 25, 2000 h



Sample Amus!

J—Amm Stonm Fiom

Total Stoer: Volutne (cf} » 94

Estrnated Capwre (%) = §5

vor -

Effiuent

bt
we o
®I
w0t 551
o6t ok
oo [T
oo 00
"o 1%
05 ez
_— 137 14
ooce ez
oz se2z
w0zt oi'zz
3 51z i
i o oziz
3 $502
H oL ooz
2 w0z sooz B
awe Or 81
e 61
0584
ocal
p142)
o081 00 9k
ot SCL
IIN Wil o1l
0504 srol
- oz 9
§5 51
0TSt oSt
65 50-54
s v el
twn G
el ol
SZEi
. . . ' [ ’ .
- - ~ " @ . . . . I v « « oocE o o @
g 3 § § 8 g 8 8 ®» 8 % % 8 & g ° g 8 § z
{32) ydesfaiphy {3l mord sedsml e
o QO
= 2
el -
;mm .mm =
3 530
£z £ c
353 0 o I 1]

0w .
005 -

Figure 1-15b:  Effluent Hydrograph, Curnulative Flow, and Cumulative Rainfall at the Rosemead MS
Fossil Filter DI! for Event 2 on January 30, 2000



o3

Effluent

Sprnpie Aun;

—— e SO F i
Tatal SI00M Vowme (cf & 268+«

Estmated Capture (%) = 82
48 Aquols Taken

25

&2

g
-
-3

(%39} ydniBospy

£.05 -

5012
qr &
LB
1 o5 L
szsi
=+ T}
$EZ3
EIREY
sre

e

%9

s

50y

oz

sk

0552
sz
001z
4 N
o 8l
1= 313
Ot &4
5544
—4 oz
5014
arg

s

[
TS
oor

Cumulative
Fiow

119 mopgy

"4 74

gy
Q4

orri
[ 41}

Grod

org

250
200 .

Cumuiative
Rainfall

a
“

sayzu) vy

£.50 .

Q.00

k13

LLEx 1

od r

002§

wWe

008

ogr

Rosemead MS

Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfall at the

Fossit Filter DII for Event 5 on February 20-21, 2000

Figure 1-15¢:



Effluent

I SaTRie Angue:
—AECROE S0 FiOw

i Todat S10mm Volume iof # 300
0.08 | Esummag Capum (% « 10
| 38 Migusts Tanen

n.06

Hydrograph (cfs

004 .

002 .

THOR
115
1130
1145
1200
1530
1545
1600
16 3¢
165 45
17 08
715
710
745
B o
B 5
LI )
845
200

1615

Cumutative
Fiow

350

300

250

200 -

Flow {cf)

150 .

50

Cumulative
Rainfali

D45

Hain finches

1100
12.00
1306
1400
16.00
708
1800
1900

5’;500

Figure 1-15d:  Effluent Hydrograph, Cumulative Fiow, and Cumulative Rainfall at the Rosemead MS
Fossil Filter DII for Event 6 on February 27, 2000



Effluent

B4
035 - ‘
1Sample Abquot
——Average Storm Flow
e3 10181 ST VOIS (C1 & 153
Estimated Caplure {%) = 8%
£6 Aliquots Taken
025 <
¥
2 :
% 02 -
5 :
2
w
5\0.15{
21 -
005 -
0 Lﬁ" A A
E 5 3 5 2 29 B 80 B8REseERYZERBEL LYY S E S
LB - o« T . R B B B S < B B o S - S = L R " B B T - T S - - - T
S gy e R R " N8 e =
Tune
Cumulative
1700
Flow a0 |
1800 -
1400 -
TS -
1200 -
1100 -
W <
T soo-
Ed
3 800
[£%
700 -
600 -
500 -
400 -
300 4
200 -
00 -
o
E 53R ¥ ¥ Y288 BRSgELOERERREETNERSYY SN
D @A S A NMYT B B D w RS o~ MMM oW iR E o~ 8N O e
- e o e e e e o [ I -
Time
Cumulative
i 250
Rainfall
2.00 -
Fl
&
]
&
=
&
8 8 E 8 BB B8 8 8 888 888888 2888883813 ¢g¢8
& - o~ ” - w & o~ -w o [=3 - [a 3 <] o - ~N = - Ly m -~ = o o - o~
B - - B S "~ S-S A PR M S 1 - = -
Time

Figure 1-15e:  Effluent Hydrograph, Cumulative Flow, and Cumulative Rainfali-at the Rosemead MS
Foassil Filter DII for Event 8 on April 17-18, 2000



| - Average 1B

.00
5.00 -

B
Water

weont)
wagy 01 us EQy 04
W BGZ 0%
= w00 0} -
.m. W 20K 60
Lis 1y
ol 02 60 o060
.73
o W ROK 80 Ui 0050
-4 W B0} B0
urepg §o | eezA0
w230 90
w0z Jo wEQr L0
uROT U
wNeY 90 weoe 0
a0 LY )
W #OG
H W RO2 50
ureoz.go & 1 #6080
WS
urEgy ¥g wreQzigo
LR
\ “hoyg w a0y 50
20z g
L e
~ #0010 200 ¥
.
~ WrEDY £O
~ w04 g0
™ - w ez 0
~—
~ ~ G20 w g0 £9
- ey 2o
LROLZ0 u BGZ 20
e 20
Ll RT] gy 10
W Rz 0
. ) L. . wep0 Lo weng 10
3 8 B 2 8 ]
L4 Ll ~ Ld (-} o
(sayou) pdeq saem {sayau) uey
(3]
2
i
T=
£ 348
o EC
. &

ater Depth and Cumulative Rainfall at the 1-605/SR-91 Infiltration Basin
:00 on 2/12/2000, dashed line

. 2000. Note: Data logger at IB turned on at 04

represents estimated water depth in IB.

Infiltration Basin W
on February 12

Figure 1-16a:



B

e Average (B

Water

Water Depth

Depth

« ~

{Sayaug} pdeq Jajeps

w0 L
w dpg 04
-4 08 60
400 40
w dgd 19
W Ao g
w dpg.g0
w dpo ¥G
w dog 1o
100020
wdpg x:m
W o0 2y
WG ik
W00 04
490060
W 90090
W 900 £0
4 9005
w900 50
L0 0

WEROO.EQ

Cumulative
Rainfall

wdgg 44
wdgd oy
ui doy 6o
w dga 60
uidoz 96
urdgy 20
w dgg-£0
wdZ 50
- udgygo
wdga 50
W 0oy v
u: dgp g
i dog o
wrdgz zo
wdarp
wdgn 10
wdgrzy
wegk i
wEaN-L
W RaZ0L
(TR (a7 11
W #00 60
W E3Z'80
w gy 10
20810
WwEnZ 8
W EDF S
i B0O.O
W EDZ ¥
ey E0
W EQE {0

{sayauy) upey

Thrw

-605/SR-91 Infiltration Basin

Infiltration Basin Water Depth and Cumulative Rainfall at the ]
on February 16, 2000,

Figure 1-16b:



1B

Water Deptis

Average 1B

Water

{Gau2u} wdag Jeepn

Depth

w1 dog |}
w dog go
w dog 50
w0 20
wepd L
w200 80
MTOD 50
W EDH 0
4 dp i1
w dod B
Lo g0
hnoonnum
00 bE
= E00-8¢
& 20060
LA g
udonid
£ dog ag
2 dos 50
4rdpo o
WRN0-43
B

WHEDO-G0

1.50 -

290 -

Cumulative
Rainfall

8

{rayau) upey

0.50 -

w dg0 o)
‘W dow g0
wi gy {0
wi %05 50
widgZ ¥
wdooige
wrdsg 1o
wdgy 74
L] 55 X1
uregd 60
55120
W #OE 90
wWesn§0
uw kor €0
wagizn
w905 2N
WG g
wdgo ak
‘urdggign
w dgy 20
wagr gD
w daz ¥0
s dgg 29
wrdgg 30
widgn 21
w ey 0}
1 ES160
W RaS LG
W RSE 90

Yime

Infiltration Basin Water Depth and Cumulative Rainfall at the 1-605/SR-91 Infiltration Basin

Figure 1-16¢:

during February 20 to February 21, 2000
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Basin during April 17 to April 18, 2000.
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Figure 1-20a: BMP Peollutant Removal Efficiency at the Altadena Maintenance
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Figure 1-20b: BMP Pollutant Removal Efficiency at the 1-605/SR-91
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Figure 1-20d: BMP Pollutant Removal Efficiency at the Cerritos Maintenance
Station Biofiltration Swale
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Cappar Utad Strmbimuttd DRoi M EeGn 03 w536 - - 2.000282
Cappwt U M Subroted 2000474
Caoppar Urursed StresmGuird Gaotechie Fabeic 627 B4l - - T DO
Coppar Urnrbud StrwimGaktd Al-oment Maerini 024 LRl - - £.009000
Coppes Ui Mais Subrote! ©.000001
Coapene 35 Sampmny 3003 I a1 ostuet
Copoes EMuwat Wintar frorm 30 Janaary 2000 stoim evert - - 13 W opooan
Toppar EMuer: Ywaler from 16 Faboumry 2000 #Hotm avent - - Ax 268 T0GATY
Coppat EMuarst Weler fom 21 Fabuary 2000 siomrm svend — - 13 1512 B80T
Coppet Eftfunes Wathr from 27 Fabnaary 2000 siom wact - - 42 [ Y
Copper EfMlunrt Watee Sm & March 2000 stom avant - - 43 455 0000124
Cappet - EMuars Wider from 17 Apel 2000 storm event — — 58 344 GRODI2Y
Tovow Estimetad affioent fom unaampled Koim uscts. - - 23 o5 000038
T Trme Buctar .00ra17
Tropowt Evtirwiad Infleamt Load 000208
Copper Efficiency (A} 2%
Sappar Etticlency wio Litr Removal (%3 0%
Evant Mesn
Mass Runoff
Anaiyts Mudia imgfkg) fegraer) gLy Voiome (R Losd tis)
Lasd Usat Strmamiiuans Gaouxtie Fabric 150 560 - - 0006337
Cand Unes Strmatrdinars Absorbent Sezerial 25 5045 - - 0000033
baand Used StrearmGuast Debrms/littes/sedinmn! 54 AS3E - - 000526
Leat Used Madia Seiratel 2000877
baad Uonrad StremmGustd Geoletide Fiddic a5 — 0.000000
Laad Unused StreamGuard Alrebibent Milw/isl L] e 0006000
Load Ursiised Madia Subtoial 12 060000
tead Effmt Wada from 25 Janumcy 2000 stomm evert - W 0000
nad Effient Vader from 30 January 2000 sionm svent - 378 0006024
et EMusrd Whtar fram 13 Fenrsry 2000 storm evant - 268 Do0oo7R
i Efunrd Wikt fiams 21 Fabanry 2000 516 avent - 454 000000
Lt BT Ve foem 27 Fabruasy 2000 S0 svem bl 534 00066
Lead Effainnt Vter rom 8 Marck 2000 stom svent - 453 0 000058
Lo Effiunt Watar from 17 Apit 2008 stoem wvant - 344 5000965
Tand i - o5 noomas
Leag EMuent Scbretal & oHTeT
Lpad Eslirurtyd Infoehl Load 8001584
tand EMicisncy (R} a5y
Ewad EMcIancy wn Litter Remavel (R} 3%
Event Mvan
B had
Anatyie Media (mang) (grama (ug) Voluma (1t} Losd {Ibs}
D Used StresmGuned Geataxie Fabric 817 w0 — — fekemtk Py
Znc Usas Suwemeirart Apsarwnt Mserial 05 5045 - - 200047
e \ied StraamGusd Derislitarsadinnerm 301 4536 - - £.06300+
Zine thasd Mudis Subtorat TO05057
Zine Unused StraamGuard Geatextis Fabec 38 M9 - - £.000008
Zine Urysed SireamCuard Abaotbart Milerai o8 #4318 - - £.00D001
Zine Unused Metia Subtrial 00608
Zine Efcatt Watr from 25 Jasuary 2000 storm avant - - EH w6000z
it Effient Vidotar from 20 Janusry 2000 Slanm svens - - w2 s 000430
Zire: Effiuent Water rom §5 February 2000 stofm avard — - 5 %8 0.00083%
Zune Effient VWaler trem 21 Fobrusry 2000 stomm mvant - - 12 1517 2001225
Tine EMuant Water from 27 Fabruary 2000 storm avent - - =0 W D0GNES
Zire Effumnt Vater fram @ March 2000 stomn svant - - B8 s L0C1304
Zine Euat Wanter rom 17 Agit 2000 storm aunrt - - 5s & 0pOI%
Zine e e ns 42580 DOOBAET
Zine SRRt Subrorst co1TE
Zine Estmaied tnfiuant Losd a0n528
Zinc Effictensy %) 2%
Zine Efficiancy wic Litter Ramoval (%) 0%
[S—T——.
Wass . Rurat
Ayt Madia {modkg) tgemme) gty Voiuma (I} Loas (iBs}
Patrsintrtt Used i Fatic 2028 60 - - 0006378
Pattoioum Used e 5045 - - Q037404
Petroiaum Used On 287 4536 - - DO28640
Patrofourn Hydracabons Usod Mpdin Suplutal .a72472
Patrolaum Hydrosarbans Urusmed StasrmGuars Geutastie Fabic 684 2438 e P 0.001420
rouoaum Maimems R - - costnzs
Fotrolaum Hydrocsrans Unused Madia Sublatal 2=kl
Pt Hysrocuoons Eftowrt Watnt from 25 Januaey 2000 stomm avant - - W o
Patrokum Hypdracarbons Effunt Waler fram 30 January 2008 storm svert i - 37 noiEses
Patectaum Hytrocabans Efmnt VWeber from 16 Fabrsry 300 tomm eveat - - W 0ooess
Panobn Bydrocansons Effant Watar from 24 Fabroary 2000 stomm svant - - 52 00477
Patroimum Hydrocarhens Effcent Vwaie: om 27 Fabruary 2000 storm evant - - asd L1k
Palroleurn Hydracabans Effuend Watar from § Masch 2000 stormn aven! - — 48 0014422
Falrolnum Hysrocarbants EMszond Vyaiar o 17 Aped 2000 stonm seent — R 344 o3
Prlrolgurmn Hydrecarbons Extimated affyen! from unsamplad slarm swents. - - 750 01323812
Priscieum Hydrocarsons Effusn! Sustatst 8.263578
Patron d 0332660
b E ¥ £R} 2
Fatroleumn Fydrocarbans Efficiancy wio Littet Rettova! (5} 1%
Event Mesn
i Mazy Runell
A Hediz {emak) fgeams} tmgn} Volume it Load fios}
Sadiment'” Usad SiraamGuard Guotaxtie Faoric - 260 —_ - 215416
Sadirrant™ U STAMTGURT ADSOEHT MEtsna! - 545 - - 191220
Sodarmet Used SiramGusrnd Debris/iterisediment — 536 - - 0 O0COSE
Sedivaet Lized AMndia Sudsioial 13228708
Swemrmrn O S - P - - 2on6maz
Sediment tnused StreamGuand Absortnt Material B A3 1S . - DEFEGEE
Seirnant Areeemd Madia Subtotel JO57890
Sediment Efiuerd Yemler from 25 Jancety 2000 slorm event - - 3 263 21018y
Sodirant Effusart PWalar from 30 Jansry 206 storn puant - 3 ¥ piees
Swdirnent Efuast Walar from 16 Fabruary 206 stomn assnt - - 13 W DT
Sediment Effiuant Walar from 2% Fabruary 2000 storm sveot - B 1812 683880
Sudiment EMuan! Waler from 27 Fabrusry 2000 starm avard - - & 554 D.30G501
Sadimant Effiard Ywaler frorn B March 2000 siom avanl e - o AB3 D.28843E
Sadittar E Mt Wkt S 17 Aprit 2000 1o ameet - - 13 34 0278582
Sedierarst Estimatect afcant Fom unsamplad S107m st - - m a5 376853
Sadimes Effant Suxoial £354720
Bedmnent Estmuing infuoent Load 6524542
Swdiment Etfieimnay {3} 2%
Sedimant Efficiancy wio Lithr Removal (%) 4

U Bkess 0f riuiad DI shemneit sutirected rom ames of s D wameet

Mate 1
Hale %
Hola 3
Noia 4
Hota 5

Caloiated by:
Checke by:

Diasabued 2olids FRLE I Gress ST IFACh0n of Wil 1ok accouited ki in mads balsnce.

Efficiancies inciude sedimant/debris eniraped by tha DHl. Sxtersive maintensnos was conducted betors, during, end afler storm svents 1o
chenr sacimars and debeis kaon the D4, Swkroan ses dets O was temporasty wen anaiyzac at

e e L as DiL
Ve I indivkiuat atorm MG sbowd wekbnce of norrmality, She ursarmpied et concantason wes extmated by aversging
e ]
Vs B MG showmt #id: . iy, the - '

indiidhuat Hars EMCS, avesaging, wodl than fransforming Dack. Thess EMCs are Rescized.
Flow MeRmured SontnGousty whit TH war intteter

Flaporting Limd wes used whan rsits wars '’ Ruporing Lin

Byron Bargar
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Worksheet 2
Foothill Maintenance Station Fossil Filter Dl % Removal Efficiency
Calculations (Storm-by-Storm Method)

Event Mean
Concentration  Mass Concentration Runofl
Analyte Madiz (e} erams) fgily Vaoltme (1Y) Load (Ibs)
Copper Usasd Fossil Fiter Adsorbent 363 S8a7 a - 0.000458
Capper Used Fossd Fitter Dobris/itier/sedimarnt &7 268 - -— D.00C264
Capper Used Media Sublolsi 0.000742
Coppar Linwsed Fosail Fitter Adsorbent a2 1900 — — 0000041
Capper Efflusnt Watar from 25 Janury 2000 siorm svent - - 15 1034 0000697
Coppar ENiuent Water from 30 January 2000 storm avent - — £S a5 0.0o0a33
Coppar Etfiuent Water from 16 Fabimry 2000 sioem svent - - 153 1634 DE007es
Copper Etfumret Watar from 21 Fabruary 2000 stonn avent - - 12 5721 0000426
Cappar Efftunnt Watst frot 27 Fabrary 2000 siorm svent — - 58 &83 000347
Gapper EfSuant Varter fom 8 March 2000 storm svant - —_ &7 1608 JT00ET
Coppar Effuanit Yiiatar from 17 Aprit 2000 sionm evant - - 81 5315 0002682
Copper Estimated wflusnt fom unsampiod sinm svents - - as o 0008
Capper Effant Subtafal 9.00732%
Copper Estirnatiel Influent boad {1O0BOET
Gopper Efftclency (%} %
Copper EfMclency wio Litter Hatmava (%) 5%
Event Maan
Concantiation  Mass Toncentration  Runot
Anatyre Medin {mgikg) igriznz) (ugre) Volume (') Load Shs)
Lead Lised Fossit Filter Adsorbent 118 5887 s an {00544
Leac Usad Fossit Filar Detrisiitterisediment Rl P — _— fideiea bl
Lwad ifsed Media Sublotal 0002063
Leac Unusad Fossi? Fiter Adsorbont 1.2 1900 -~ 8000005
iad Efftwernt Water froivs 25 January 2000 storm event - — 1034 000064
Leazt Efuent Water from 30 January 2000 storm svant - -_ 3/ 0022
Laad Effluent Vater from 16 Fedruary 2000 storm evert - e 1634 0000857
Lead Efuent Water from 21 February 2000 storm svant — — 5722 DO0074F
Lead Efuert Water from Z7 February 2000 kit svant - - 63 R eskei]
Laad E£fftuent Watar from § Maroh 2000 storm avent | — — 1608 7001202
Lead Effuent Watsr fram +7 April 2000 storm svant s i 515 0003311
Lead Estimated sHluent from unsampled SN svents - —-— o0 ©002855
iead Effusent Stblotel . £.008024
Lead Estimatad influent Load £011082
Luad EfMclency (%) 19%
Lead EMisiency wic Litter Removal (%} 15%
Event Mexn
Gongantration Mass. Runett
Anaiyte Media (mgka) {grems} ugity Volume (I} Load {ibs)
Zing tisadt Fossil Fitter Adsorbant 338 897 - - 0004385
Zinc Usod Fousil Filter Dabrisfinsrisadimant 356 s - — Q061778
Zing Usnd Medix Schlutel £.006167
Zine Unused Fassil Filter Adsorbent 12 1508 - - £.000005
Zinc Effaant YWatar from 25 January 2000 sioim event s e "®e 134 L000883
Zine Effuant Wator from 3G Janasry 2000 storm auant - — 134 35t 40002835
Zinc Effiusnt Watar from 18 Fabruary 2000 storm avant, s o 1834 [Reerie=2d
Zinc Efffuant Watar from 21 Fabruary 2000 storm svent - _— a4 5722 0005351
Zinc. Effiuart Wter from 27 Febxuzary 2000 stons svent bd bl 5 583 R erek]
Zine Efiunt ¥atsr rom B March 2000 storm evant e - 74 1408 [sRe = en k]
Zine. Effuent Water St §7 April 2000 storm svent - — 228 5315 coZrats
Zine Estimated sffuent from unsarapled som avernts - — 35 1310 QUITIeE
R, Effuant Subfolsl GorIver
Zinc Egtimpted infivsnt Losd anvrezI
Zinc EMciency (%} =
Zine EMcieney Wi Litter Removat (%) %
Evant Mean
Concentration  Mass Goncentration Runate
Anatyte Media {rgfkg) (grins) (L) volumme () Load (108}
Patroiewmn Hydrocarbons Used Fussil Filtter Adsarbent 5180 5857 - - DUsTIZ
Petroieum Hydrocarons Usad Fassi Fitter Dabris/itter/saciment 4550 ze8 had - T
Petoisum Hydrocarbons Used Media Subiotal C.083905
Patrolsur Hydrocarbons Unused Forsil Filter Rdzorbent wE — coonirt
Prtoieum Hydiocarbaons Etiuent Watsr from 25 Janusry 2000 storm event — 1034 0.032208
Petrotaym Hydrocarbons Effiuent Water from 30 Jamsary 2000 starm avarm — as1 Q.010e33
Petoteurn Hydracarbons Etuant Water from 18 Fetrary 2000 storm avent - 4 U Ul
Pewokum Hyorocarbons Effuent Watar from 2§ February 2000 storm evant - 5722 Q1762
Petolaum Hydrowarbons Efftuent Wator from 27 Febrgiry 2000 storm mvant - 3k elerd br ]
Patolsum Hydrocatbons Effuant Watar from 8 March 2000 storm overt - 160 0051088
Patomum Hydrocarbons: Effuant Water from 17 Aprii 2000 storm avert - N5 0185554
Patoipum i oty BOFT avends -_ — 5014 e 0340783
Petrciaum Hydrocarbons Effuant Subtolal 0.850979
Patroinpm Hydrocarbons Estimatad influent Load 3840772
by ) %
" wio Litter Removal (%) %
Event Mean
Concentration  Mass Concenmation  Runoit
Anslyte L.t [~ 143 grams} imgn; vosurme E!f) LoAag {fDs)
Sodimant'? Used Fousd Fiiter Aduorbemt el Se97 _ - 13006526
Sedirent Lisnc Fossd Filtor (abrisfittetisedirit - 2268 - - 5 000033
Seditnant Llowid Madia Subtolal 18.00055%
Sedimont Unuseq Fossit Fiffer Agsarbent - 1900 - - 4.1B374D
Sadimart Effiuent Wator from 25 Janusry 2000 storm event - - 24 w0Es 1545961
Sedimant Effunt Watar from 30 Jznusry 2000 sterm eweit - - 3 251 0174830
Sadimant Effiuent Water fror 16 Fabruary 2000 B0 guant - -_— ax 1634 3257383
Sudiment Effiugnt Watar from 21 Fabrury 2006 storm svont - e 2 R 7841191
Sediment Eflumit Vidatar from 27 February 2000 stomn svent - -— own 683 0830976
Sediment Effiuent Westar from 8 Match 2000 stanm svem - - kil 1608 3105379
Sediment Efoert Ykter from 17 April 2000 storm: avent - - " 5315 B53995
Sadimant Estimated sffiuent from unsampied stom events b had 1384 w010 14745762
Sadiment Effluet Sublote! 40452508
Sedimant Estimated infiuent Load 54.27432F
Sadiment EMficlency %) 25
Badirmt Efficlency win Litter Remavs! {%} W%

¥iMass of unusad DIl slement subtracted from fruss of used DH slement.

Mot |
Note 2
Nots 3

Notn 4
Mote §:
Nata &
Piote 7:

Caleuated by:
Chackad by:

Dissatved solids fracton and gross soiids fmction of effuen not

accourbed for in mass batancs.

Exch Fossil Filter Dit usad appraximately 1900 grams of adsorbent matorial.

inciutie

nirappad by tha Bl, Extensive mainiananca was conductad bafore, during, and after siorm averts jo

ciaar ediment and dobvis from the DL Sedimant and debis removed from the DiF wans Wisporahly $tored orsite and then analyzed st

e gama ma as DI

Whers the indviclsl storn EMCE showsd avisanca of normatity, the uncamplad atiant canoantration wat estimated by avaraging

inckvithod ottt EMCy,
Whera tha individual siorm £MCs showed evidence of

siftuent

ey, the was ottmated by og

inchivickrl storn EMCs, averaging, and thon trensforming back. These £MCs are Ralicized.

Fiow measured cortinuously white D was instafied.

Reposting Limit was vsed where restits ware *<* Roporting Limit
Byron Barger

Et Ottwmar



Workshoot 3
Las Flores Maintenance Station StreamGuard Dil % Removal Efficiency
Calculations (Storm-by-Storm Method)

Event ¥man
Concesration  Maas Concendration

Anae Wedia imaig) {grams) g}
Copper Use StreamGuand Geotextie Fabric 43 -

Copper tined StrsamGuard Absorent Materiat 198 517 -
Copper Lt StreamGiard Dbt sedimt 45 ) B
Copper Lisad Madta Subttsl
Goppet Uniaat StreamGuar Geoiexie Fabos 072 [ -
Capper Unisad StresenCusid Absarbent aterial LF2) 44215 -
Lapper UnUSES MbES HUDMTE
Goppor EMuehi Walor rom 30 Jahuaty 2000 sfottv svant _— - 18
Coppar Effusnt Waler fram 15 February 2000 stotm svent - - 234
Copper £t Waler tom 2+ Fesruary 2000 storm event - - 3K
Capper Efftnt Walar hom 27 Fatruary 2000 som avert - - 28
Copper Efferd Waler from 17 Apri 2000 aterm event - - 7
Copper M Esli from _ — 137
Cappar it Soiinbat
Capper Estimated Infuent Load
Copper Efficiency (%)
Copper Efficiency win LRter Romovat (R
Evert Mean

Concentration Mae Cancantration Runoff

Ayt Macia mg/g} tgrams} {ugii) Volume () Load fost
Lead Usied StreamGuard Gantextie Fabric 283 890 - - £.000075
(210 Lised Streamduand Absorbent Materist L 647 - - 000001
Lead Used StreamGuard Detvintersedment a9 Ba04 - - 0.000t29
Lead Usod Mot Sublotal 0006232
Lead Uniadd StreamGuard Geotextie Foidc ot - 000000
iead Usused SiresmGuard Absorbent Materhil o - 4000000
Leac Unused Mada Subtotel 0206000
Lead Eftuent Waler trom 30 January 2000 storm event - 47 500000
Lead Effuent Water From 10 Febraary 2000 storm avant - - 23 £ 0000037
Lead Effant Waler From 21 Febinzary 2000 slorm event - - 17 567 .DOODBC
Lead Effuert Walar from 27 February 2000 storm evant - - 25 | GO000t4
Lend Edvent Watsr Borm 17 April 2000 slorm svant - - a7 455 DD0OHZ
Lead Eatimatad efMuent from unsampied storm everts - - 23 1594 CO0DZES
(200 SO SUTEHHR URRRINID
tead Estimated infuert Load £.000744
it Efficiency (&} 3%
Jaact Efficienzy wia Litier Ramoval (%) %

Event Mean
Boncantretion Maas Concantration Brenntf

Analyte Medtiz i) e} L) Volume (1) Load flas)
Zinc sed SwsamGuard Geolextis Fabric 268 - - 00041t
e Usedt StrmamGusnd Absorberd Matera! a1 617 — - 0000053
Zme “iect StrmamGurant Dabris/ftletpeciowent [ B84 - - 2001477
Zine Used Meda Subtotal o00tes?
Zine Unused StreamGuars Geatextia Fabic 38 4439 - - 000008
Zine {Unusad StraamiGuans Absorbant Katerial BE 48315 - - 600001
Zine Unuzsd Madia Subtorsl 2000008
Zinc Eftuent Water from 30 Janusry 2000 storm event - - P4 4T BOONOSI
Zine Effent Water from +0 Frbruary 2000 siomm event - - a5 & oIS
Zine Effluent Water from 21 Fabruaty 2000 st event - - 87 N
Zint Efuent Yeater fram 37 Faoraty 2000 storm event — - a2 % o
e Effumnt Water fram £7 April 2000 storm event - - ETE) 485 000042
Zine Estrmated offuent trom unsampled slorm events — — w03 1594 004004
2 Ettuent Subiota aoo?zts
e Eptimated infent |.oad 2009218
Zine Efficiency (%} 2%
Zine Efficiency win Litter Rernova %} "%

Event M
Concentrstion  Mass Goncantration  Mumed
Media gk} {grams) g} Vol (1) Load it}
Pelroieum Usedt Fabrc 2180 250 - - £.004266
Pretrobe Used Aosorbort Malerial 28100 817 - - 0036440
Petro} Lised B 5860 5804 - — £.132624
Pelroieum Hydrocarbons Uisad Mot Sublotat 0175038
Belrote Geataviis Eabic €84 AL ES - - HON420
Fetma: Hydinaiiu Uniaed Sumamtuend Auseien Materiar a7 4315 - - woosar
Petromum Hydrocarbans tnused Meda Sublatel 0003347
Patrojmum Hydrocarbons Effuent Weter fram 30 Januaty 2000 storn evett - - 47 GOM4B4
Petroieun Hydrocarbens Effuent Wator from 10 Eebruary 2000 storm seent - - B Bo014es
Belroiun Hydrosarens Effent Walar from 2t Febnuary 2000 slorm svent - - 567 B017861
Fatroieum Hydrocarbens Effaert Wates from 27 Fabruary 2000 storm eveni - - % G
Fetmieum Hydrmcarbans Effuert Waler from 17 Apsil 2600 storm evant - - s oS
Batmianm anrpiad - - 1ERs pnseast
Prtmioum Hysooaibons Sffuent Subtoial C.OBBIST
Pewgieun Kytrocartons  Estimates infusnt Load 0250875
Petroleur Hydrocarbons  Effictancy (1) 6%
Petfoleurn Hydrocarbans  Effickancy w/o Litter Removat %} 3%
Event Mean
Concentratich  Mase Concentration Runot!
Anziyte Mesie {regikg) igramz) {mgik) Volme ('} Load [fbe)
Gedimen!'™! Used StreamGuard Gestertia Fabric - g - - 1.962084
Sediment™ Usad StreamGiuars Absorbant Materia . 817 - - 13680238
Sediment tnact StraamGuans Dabrinfkter - 8504 - - 15000008
Setment Lised Madia Sublofat 18.322437
Sedienent Unused StreamGuars Geotextia Fabric - 2439 - — 2080022
Sediment Unianet] StreansGaart Abwibent Nortarial - 44316 - - n976988
Sedimant Lnusad edda Sublotal 3057650
Sediment Effaent Waiter fom 30 Jarasry 2000 slorm event - - 1 a7 Q0EZ0E
Sediment Effsent Waler fom 10 F ebruary 2000 storm gvant - - o2 48 0275503
Sedimant EMuent Walar from 21 Febriry 2000 o event - —_ 57 557 5B3E6IT
Sesement Effeht Waler froin 27 Febhusry 2000 stor event - - 24 % 01356
Sediment Effuart Water from 17 Apri 2000 storm evert - - 36 485 103775
Sedinent Extimated efurnt from unsampled storm suerds - e 66 1534 G556
Seciment Effusnt Subtotsl 73982303
Sediment Estrnated Infuent Load 29.246844
Sediment Etfickency %) 2%
Sediment Efficiency win Litter Removal (%) 2%
1" $ass of unysed DI shement sisbiracied from mass of used Dl siement
Nete 1 Diseohed soide ruction and gress solds Faction of efMuent not accounded for i mass balance
Mote 2 inchxle s i, Extansive ) , g, and Bher o
Clmae seciment and detwis from fw DI Secieant and debia nemsovad am the DI was temporarity stored ormite and then snaiyzsd at
e e e 54 DL

Mote 3 Where the iniivichiad ghorm EMC S showed evide: | e efflent witimated by averaging
indivicust storm EMCs.

riie & VINNETE 1N MOIVKIR ST EMUE SROWeD . e UnIAMmprea ErRent oY g
individual storm EMCs, averaging, and then tmnsforming back. These EMCa are taiicized

Hale 5: Fiow Maasuret continuously whis DH was instabed.

Hute &: Repoting Lk wak wsed urbare mesiits wate "< Raparting Limit

Cakutted by Byton Befger

Chacked by: Ed Othmer



Worksheet 4

Las Flores Maintenange Station Fossil Filter DIl % Removal Efficiency
Calculations (Storm-by-Storm Method)

Gonoantrtion

Analyte Media (malky)
Coepper Used Fossil Fiter Adsorbent 1
Copper Used Fossil Fiter Debrisfitter sadirment 222
Copper Used Madis Sublots!
Copper Unused Fossi! Fillar Adsorben! 0.2
Copper Effluent Watar from 25 January 2000 starm event -
Copper EMtsent Watar from 10 February 2000 storm event -
Copper Effuent Watsr from 21 February 2000 starm event —
Cepper Efftuent Watar fratn 27 February 2000 storm event —
Copper Effiuent Water from {7 April 2000 storm evant e
Copper Estimated effiuent from unsampisd storm avents -
Copper Efluant Subiotal
Copper Estimeted tnfusnt Load
Copper Efficiency (%}
Copper Efficiency win Litter Removal (%)
Concentretion
Anatye Muoutia (sngrey)
Lead Used Fossil Fifter Adsorpent 2
Lead Used Fossil Fiter Debrisfinarisadiment ?
Lead Uzed Maodis Subloly
Lead Unirsed Fossd Filter Adsortent 12
Lead Effuent Watsr from 25 January 2000 storm event e
Lead Efftuent Water froms 10 February 2000 storm event -
Load Effiuent Water from 21 February 2000 storm esvent -
Laad Effluent Water fram 27 Fabruary 2000 storm event —
Lead Efftuent Water from 17 April 2000 sterm event -
Lead Estimated effiuent fram unsampied storm avents —_
Lead Efftent Sublotal
Land Letimatad influsnt Laad
Lead Efficiency (%)
Leadt Efficiency wia Litter Remaval (%)
Concantration
Anaiyte Media {mglkg)
Zing Used Fossil Filter Adsorbent 120
Zing Used Fossi Fier Debrisditarisedimont 85
Zinc Used Media Subfotsf
Zinc Unused Fossil Fiter Adsorbent 12
Zing Effuent Water from 25 January 2000 storm event —_
2ime Effiuent Watar from 10 Februgey 2000 slorm svent -
Zinc Efftuent Water from 21 February 2000 storm event —_
2Zmne Effluent Water From 27 Februaty 2000 storm event —
2Zinc Effiuent Water from 17 April 2000 sterm event e
2inc Estimated efflusnt from unsampled storm events —
Zinc Effiuan! Sublotal
Zinc Estimatad infiuent Laad
zme Emciency (%}
Zinc Efficiency wio Lifter Remaval (%)
Concentration
Anzlyte Madia {makg)
Petroleum Hydrocarbons Used Fossi Fiter Adsorbent
Petroieum Hydrocarbons Used Fossil Fiter Debrisfitter/sedimont
Petrolsum Hydracarbons Used Madia Subloial
Petroleum Hydrocarbons Unused Fossd Fiter Adsorben! 26.6
Petrgleym Hygosarbons Effuent Witer from 25 January 2000 storm event —_
Petroleum Hydrocarbons Effiuent Water rom 10 February 2000 storm event —
Petroleum Hydrocarbons FEHiuent Water from 21 Febroary 2000 storm event —
{ctrofourn Hydraoarbons Effucnt Weter from OF Fobruary 2006 sterm ovant
Petroleum Hydrocarbons Efftuart Water from 17 April 2000 sterm event -
Petroteum Hydrocarbons Estimated effuent from unsampiad storm events —_—
Patroleum Hydrooarhons Efftaent Subtotal
P d nfluent Laad
%)
¥ EM wia Litter Remaval (%}
Concantration
Anslyte Media tmgiig)
Sediment” Used Fossil Filter Adsorbent -
St Usend Puasil Filts: Debrisflitto it e
Sediment Used Msdin Subtatal
Sediment Unused Fossil Fitar Agsorbent e
Sediment Efluant YWater rom 25 January 2000 storm event —_—
Sediment Effiuent Water from 10 February 2000 storm event —
Sediment Fffluent Water from 21 February 2009 gterm event o
Sediment Effiuent Water from 27 February 2000 storm event -
Sediment Effiuent Water tfrom 17 Apri 2000 sterm event _
Sadiment Estimated eifient Fom unsampied storm avents —
Sadiment Efifunnt Sublotel
Sediment Estirmated infiuent Losg
Sediment Efficioacy (%}
Sadiment Effiziency wia Litter lomavel (%)

I Mass of unused D slemant subtracted from mass of usad DI element
Dissolved solids fraction end gross solids fraction of effluent not sccounted for in mass balance.

Note t
Note 2
Nots 3

Nota 4
Note §

Notz 6

Hete 7.
Caleulatad by
Checked hy:

Each Fossit Filter DH used approximately 1800 grams of adsorbent matetial

Event Mean
Mena Conocntration Rinatd
(grams} ugil} Valume (1}
e - —
8359 e -
1900 —_ _—
— 17 526
e 222 B58
- 1.3 3034
— H 512
— 174 4BOC
— 55 10478
Event Mean
Mass Concantration Runot?
(gruenis} (ugiL} vatume {1}
7%t — —
B35y — —
1800 e
- ke 026
B 184 858
- 13 3034
bl &3 812
— 35 4600
-_— za 10478
Event Mean
Mass  Consestration  Runoff
(grams} [ugh} Volume §#')
7 — -_
53S0 — -
1800 e -
- 08 928
- 197 B58
- 14 3034
— 3t 812
- wr 4800
-— 352 10478
Event Mean
Mass Concantration Runotf
{grams] {ugit) Volume ift')
1 m —
§350 e -
1800 -
- w26
- 858
e 3034
sz
R 4800
- 10478
Event Mean
Hass Concentration Runoft
{grares) {mgil} Volume (1}
77 — —
050 - -—
1800 — —
— 13 928
— 28 856
- 38 3034
— 13 512
—_ 30 4800
- 30 10478

include by the Dt E

Load {Ibs}
0000321
0 BOCHD
0000631
0000001
£.000008
001187
0 000246
0.000125
0005203
0603615
0.010543

D117
&%
3%

Load (tou}
0 000366
6.000098
0080468
0000005
0 0O00S8
G.000877
0.000246
B.O000TE
0.001047
0.001827
0.004127

C.004688
10%
%

Lowd {ibs)
0.002036
0000364
0.003000
0.000005
0.000623
6005718
0002646
0000569
031996
0022947
0084920

0.067914
T
%

Load {lbs}
0.055473
6.004852
0050125
0000111
0076843
0.026725
G.00a504
C.o1ED4S
0.423420
G.4(+053
0891394

1.051408
8%
5%

Load {lbs}
16.998671
13.993210
30.9558871

4.1B8740
0748931
4841701
7182341
0414648
8.870762
15 642058
43.801443

70611583
/%
EELTS

clear sediment and dabris from the DIt Sediment and debis removed from the BH wes temporanly stored onsite and then snalyzed at

the same tie 88 DI
Where the mdividuz! $torm EMCs showed evidence of normalty, the

individuat storm EMCs.

was before, during, and after storm events fo
pled effivent was by ]
iy, the wffiuent was by k

Whate the individiat storm EMCS showsd evidencs of

indtviduat storm EMCs, averaging, and then transforming back. These EMCs are ialicized.

Flow measured continvously whie 01 was instatied

Reporing Limit wac veed whars roautts were “-= Rlaparting Limit.
Byron Bergar

Ed Othmer



Workehoot 5

Rosemead Maintenance Station StreamGuard DIl % Removal Efficiency

Caiculations (Storm-by-Storm Method)

Event Mear:
Concentration Hans Gapceniration. Ruratt
Analyte Mediz trg/g) g} {ugt) Volume (% Load (i)
Copper 1154 SEMAGAR Galexie Fannc 425 1058 - - 000098
Gopper U StraamGuacd Absoent Materiat 155 437 - - 0.000GtS
Copper Uned StreamGuard Shetriakttar sednent 5 1515 — - QoM Te
Goppar ised Becia Sublatal 2000284
Coppar Urused StreamGunr Geoloxtie A an 8438 - - QL0000
Copper Ynused SiraamGuard Absorbent Materiai .24 44345 - - £.000000
Coppe: URUSec MBS SUiciK AR |
Gopper EfMert Walsr from 25 Jenumry 2000 torm avert - - 3 2332 G000
Coppar Effuers Waler from 30 Jenmey 2000 stoom suent - - ay 651 oo00isR
Copper Effuaht Water from 2t Febluary 2000 o svent - - 48 79 gomoie
Gopper EfMuent Warter rom 27 Fabrutry 2000 stottn svent - - na W omnn
Capper Efuant Water from §7 Aprit 2000 storm event - - 193 TIE 0008688
Copper ! L o - - as 442 001
Suppwn Efcant Sabtotal aozane
Copper Fiimated infuent Load 0024544
Copper Ffficlency %} I
Copper Eliciancy wio Littet Remowdd {4} %
Event Mean
Fnnrsrdration Maxx Crismitratien Runalf
Arsiyle Whwctia imgxg) tgrams) (wgi) Volume (i) Load {fos}
tead Uned SteamGuant Gevtmiis Fabric %4 1088 - - @ o002
Lond tined StreamGuund Atsorbard Material By a7 - - 0000075
Lead Lised StraamGunn] Detvisitersediment 127 1515 - - £.000423
Lend Usiet Macka Sublota 0.000673
Lead bssad StreamGuard Geotextia Fabric 01 435 - - 000000
Lead e Streamiuard Abortmnt Matarial L3} 44315 - e £.000000
Laad Unused Macks Subiotal 20000
Lead Effuent Water from 25 danuary 2000 wiem event - - 2302 000DMS
Lead Efluant Water from 30 anusaty 2500 storm event - ~ EHHRERED : BS1  0.000045
Lesd Effmiit \Wiatar érom 21 Febrary 2000 storm avent - - 18 WS 0000K0
Lewd Effrd Watar from 27 Febuary 2000 stomm event - - 122 1602 0001286
Lesd Efuent astar fromm 7 Aprt 2000 stom avent - - 125 TEmE 9005627
Lezd Estimsted afSuert from ursampled stom eeefis - - a7 24142 DOOSSES
Lead Eftwent Sublots upraLre
Lead Estimated e Losd a.01383s
Losd Effcieacy (%} ®
Lead Etficioncy wio Littnr Removal (42 m
Event Mean
LUNGERrERon maas GraTeny atiun Frunatt
Analyte M g farams} {ugly Valume (') Load {ies)
Zine Used StreamGuars Gaolestie Fabric o34 1056 - - 0.00257¢
Zine Used StreamiGuard Atantbent Material m &7 - - D.000%1G
Zine Uned StroamGuans Debriaftter/sadiment 524 1515 - - 0.001843
i Ui Maska Sublotal 0004759
Zine Lnused SireamGuan: Geatextie Fabic 35 E1 - - Q000008
Zinc Uniasd StreamGuart Avseraent Mateial o6 s - - DL00001
zirc Unused Media Sublota’ 2.000008
Zinc Effuart Water from 25 hanusry 2000 storm avent - - 276 732 Dooke
Zine st Wartet from 50 January 2000 storm event - - 246 65t 0.000936
Zing Etfuent Water froen 21 Fennuary 2000 storm event -_ — 13 3379 0002737
Zints Effuert Water fom J7 Felruary 2000 siorn event - - 06 1682 DOIIITE
Zinc Effusnt Water from 7 Apeil 2000 stotm event - - s TIE DTS
Zing Estimated efiuent Iroim ansinpled S0 evants B - 495 24142 0074026
Zinc Efusnt Subictal o.24145
Zine Extivated infhent Load 0.245686
Zine Effickency (%) %
Hine Efficiency wio Litter Remaval (%) ™
Event Mean
Concaniration Mary Coneetittation Kunor
Ansye Hedia {mg/g) Igraem) lugh) Volume §#)  Lowd {ba)
Peirsimm Hydracasbans Used StroamGard Geotextie Fabrc 2300 1056 - - RO05343
Pedroieum Hydrotarbans 1ised SrEamGIRI] Atsorer Matsrst 26400 437 - - 0225381
Pelroie: Used o Fxi) 1515 - - LT rat]
Pelroleum Hydrecarbons e Mawks Subroral G.038457
Pelroieim Grotextie Fabrc: €84 9438 - - 0001420
ROSOIDER Matena: 18570 #4318 - s CoOTITE
? Suptolal s.063581
Beteium Hydeocarbons EMtusst Watar o 25 January 2000 storm event B — 3 730 007N
Prlmieu Hydrocarbans Effustit vesas kot 30 Januany 2000 amom eyent - 651 GOHe
Potroimn Hydrmsamans EfMuent Watst fom 21 Sabrary 2000 slomm event - - BB OI058S
Patrnlaum Hydrooaioens Effuerk Welsr from 27 February 2000 slonm event — - 892 G8IIR
Potralutn Hydnaibins Effent Water from 17 Apr 2000 slomm event - - IR U
Tetrekaum § lydrocarbons Cotimelod pifkeerd from uansemplod oo evorts. 24442 L7EADEY
Patraisum Hyomearans EfMuent Sublotal 1227933
Parareum Hydrorbons Estimaled infivent Laad 1.263061
Pettoiean Hydrocarbons.  Efficiency (%} 118
Petroleum Hydrocarbons. Effickency wis Litter Remaval (%) E2
Fuant Masr
Coocentration sz Concentration  Peinoft
Anatyte Media tmakg} {grams} [N Vohane (t Load dbs}
Sediment iised StaamGuard Seatoxtie Fatric - 1056 - - 2376058
Sudfimant’ Usnd BhsmGiuard Alsorbent Mataris - a7 —_ - 0 963410
Sediment tped Strenmuand Dabristtersediment - 1515 — — 3335668
Sediment Used Madka Sublotal 6631437
Swctirmart Lt Stppn G Gnntwriin Saneic . 847G —_— —_— D BANGPD
Sedsment Uthases StreamGuard Absorbant Materist . 24315 - — o 57088
Sedimert Unusad Mada Subiotal 3037850
Sedanart Effunrd Water rom 25 danuary 2000 storm event - - 4 EE I £ T
Sediment EMuent Vatter ot 30 Jangary 2000 ston event - e 18 &5 0720266
Sertment Effont Water o 21 Fabvaary 2000 stom event - - Ed 318 5894040
Sedment Effiuent Water ram 27 Fetinuary 2000 storm event - - 2t W9 28455
Secimert Effluent Water from 17 Aped 2000 storm event - - 45 7286 257402
Sediment Estimaled sBhuert fror unsatrpkd slotm svents - - 2 W42 48728732
Seckicnant Effunnt Subtotsl 84848017
Sedimant Extimabed (nfiuend Load #B.421567
Sedirvent Etficieney (%) 4%
Sedimant Eficieney wio Litter Removat (%) %
1! Mass of unzsed DI aiement subtrmcted fom mass of uked D women,
Nate 1: Dissobred solids iraction atc gross solids fraction of efuent not aocoliied Rt 1 Mess bakance
Note 2 ppec by the DIl Exiensive maitanance was canduciad bafare, during, snd afer starm events 1o
claar sadiment and sedris fmm the Dif. Sediment 3nd debis remaoved frorm the Off was siored i t dat
the same tyme as il
Wote 3 Where Ihe Intividual storm EMC3 showed avidence y, the £Muent setimated by avaraging
divickial st EMCs
Note 4 VAT INE IV RREN FOTTA. EMLF BNowea ¥, T WIS QEHITHIRN 0Y OG-FRNSICTTRNG
£MCs, wvaraging, ang . These EMCS are Kakcizes
Nate §; Flow measurad cotittuausty whie O was nstabed.
Hote & Feportig Limd wis Used whetr esuits weke ™ Repoting Limit
Cakufated by Byron Setger
Crmcket by Ed Othmer



Warksheet &

Rosemead Maintenance Station Fossil Filter DIl % Removal Efficiency
Calculations {Storm-by-Storm Method)

Grmamnt it Maas
Analyte Media (erig) fgrams;
Coapper Used Fossil Filter Agsorbent £1.5 5443
Copper Used Fossit Fiter Debrisfitersediment 437 1061
Coppar Used Modia Subiotal
Gopper Uruses Fassit Fiter Adsorbent 0.2 1500
Copper Effiuent Water fom 25 January 2000 storm evant — —
Copper Effluent Water frem 30 January 2000 storm event - -
Coppar Elfluent Water fram 27 Fabruary 2000 storm event _— —
Coppar Efuent Water from 27 February 2000 storm svent — —
Gopper Effuent Water from 17 April 2000 storm event — —
Capper Estimated effivent from unsampled storm events. — _—
Copper ° Effiuent Subtotal
Copper Estimatet InSusnt Load
Coppar Efficiency (%)
Copper Efficlancy wlo Litter Removal (%)
Coneentration Mass
Analyte Madia {mpfg) {grams}
kead Used Fossil Fitar Agsorbent 136 6443
Lead Usnd Fossid Fiter Opbris/itter/sediment 02 14061
Lead Used Madia Subtolal
tead Unused Fossi Fiter Adscrbent 12 1900
Lead Etfisent Watet from 25 Jsusry 2000 storm event - -
Lead EMuent Water from 30 January 2000 storm event — -
Lead Effiuent Water from 21 Felbruary 2000 storm avent s e
tead Effivent Water from 27 February 2000 storm avent — -
Lead Effisent Water from 17 Apnit 2000 storm event — -—
Lead Eshimates effiuent from unsampied storm events . -
Lead Efffusnt Sublota!
Leed Eaianatey e Luod
Lese Etfisiency (%)
Lead Etficiency w/o Litter Remsoval (%)
Congeniration Mass
Anaivte Merfia tmatka} tarama}
Zitwe Used Fassit Filter Adsorbent 05 H443
Zing Used Fossit Filter Debrishimer/segiment BBE 14061
Zinc Used Madia Sublofef
Zing Unused Fossl Fiter Adsorbent 12 600
Zinc Effluant Water from 25 Jansuary 2000 storm sveat - —
Zine Efftuent Water from 30 January 2000 stortn event s s
Zinc Effiuent Water fram 21 February 2000 storm event - -
Zinc Effuant Water from 27 February 2000 storm event — —
Zing Effinnt Watar fram 17 Apel 2000 stor avent — -
Zing Estimated efffuent from unsampled S1orh events - —
Zine Efffuant Sublots!
Zine Estimated nfluent Load
Zinz Efficiency (%)
Zine Efficiency w/o Litter Remaval (%}
Concentration Mass
Anaiyte Mecia imaikg} grams)
Doteaivum Wydtasarhone tiean Eocoil Siter Sdearhant 14580 Rddn
Petrolsum Hydrocarbahs Used Fossit Fiter Debrisfittarfsedimant 2950 14861
Petroleum Hydracarbons Used Madia Sublotel
Fetroleum Hydrocarbons Unused Fossi Fiter Adsorbont %6 806
Petroleum Hydrocarbons Effluant Water from 25 January 2000 storm geant e s
Petroleurn Hydrocerbons Effiuent Weter from 3¢ January 2000 storm event - —
Petroleum Hydrocarbons Effiient Waler from 21 February 2000 storm event — -
RO HYIIOCADONS EIMUATE WSS TOM 47 FRERUATY 2000 SIOTT event s o
Pelrolsum Hydrocatbohs Effiuant Water from 17 April 2000 storm event —_ o
Peatroleum Hy effiuent from storm evenls —_ —
Petroloum Hydrocarbons Effiuant Subtotal
roleum Hy influent Load
Petroleum Hydrocarbons  Efficiency (%}
#otroteumn Hydrocarbonk  Efficiensy wio Litter Remaoval {%}
Concgntratiun Muss
Araiyte Medin {mgikg) {grams}
Sediment” Used Fossif Fiter Adsorbent - G443
Setarant Usea Fossi - iler DeprisAmtersegiment - 14051
Sedimant Uzed Medis Sublote!
Setfimant Unused Fossil Filter Adsorbeni - 900
Sedimant Effiaent Water from 25 Janvary 2000 storm event — -
Bediment Effiuent Water from 30 January 2000 storm svent - —
Sediment Effiient Water fram 21 February 2000 storm event - -
Sedimant Effuant Water fram 27 Fabruany 2008 starm event — —
Sediment Effiiant Water fram 17 Apri 2000 storm svent — -
Sediment Estimated effuent from unsampied storm events _— —
Sediment Efftuent Sublotal
Sadiment Estimated influent Load
Sediment Efticlency (%)
Sedtment TRy wis Litter Renmaval (%)

9 Mass of unused DIt element sublactad from mass of used DI element
Dissolved sglds fraction and gross soligs fraction of effluent not accounted for in mass bafance

Naote 1
Note 2
Nete 3

Note 4
Hote &

Note &

nlutee ¥
Catculated by
Checked by:

Each Fossit Fiter DIt used epproximately 1900 grams of adsorbent material

Event Mean
Gunen ke ativn Funaf
{wgiL) Volume (') Losd (Iks)
- - G.000736
- - £.001362
0.002088
- — 2000001
24 456 0.00B088
+8 4 0.000011
28 2684 0.000455
0.4 300 0000184
8.7 1593 ©.002047
5z 4698 DOMEIT
0008202
4.097286
2%
2%
Event Mean
Concentration Runott
{ugil) Volume (R toad {Ibs)
- - $.001817
- - 002172
0003788
- - 2000005
23 458 4000065
“iE 84 £.00CCCE
1.2 2684 DO0CIES
85 00 G000
5.8 1593 D.00166T
24 4888 0.000817
0002578
2.900T 38
6%
35%
Event Mean
Concentration Runcft
[ Volurne #t°}  |oad (fos}
- — 0.008442
A - 0.026480
0.034922
- - £.000005
342 456 0.000972
186 81 0009118
EEX] 2664 0.903236
218 300 0.004074
436 583 004368
66.0 4658 0.010325
2070591
.105508
33%
1%
Evarnt Mean
LCancentration Runoff
tugh) Voiume (1) Load (s}
— - 1 ot7aR3
- - 0.891256
0.108739
- — 0000111
456 Q014204
34 0.002028
2664 0082980
L o URSAD
1593 0.049620
4698 0.146335
£.30847¢
0.414038
26%
5%
Event Mean
Concenttation Runoff
tmg/L} Volume ('} Load (ibs)
- - 11.990638
haad R 30934881
42988518
- - 4. 1BE74T
ki 458 1107889
18 s gtz
8 2664 1.327673
13 300 {1 2472058
38 1593 3771084
20 4698 5750517
12.311384
51121182
75%
I8

inoiude by the DH wab

sedore, dusing, and sfter storm events to

clear sediment ahd debtis from the DIl Sediment and debis removed from the [ was temporarily stored onsite and then analyred at

the same time as 01

Where the individual storm EMCs showed evidence of normakty, the effuent was wated by
individuzl storm EMCs.
‘Where the individual storm EMCs showeg evidence of iy, the atfuant Was by lag

inginvital storm EMCs, averaging, and then iranstorming back. These EMCs are italicized
Flow measured continuously while DH was installed

Repustiog Lt wes used wis resulis weie ~ Repoiting Lin

Byron Berger

£d Othmer



Worksheet 7

Foothill Maintenance Station StreamGuard DIl % Removal Efficiency

Caiculations {Aggregate Method)

Evant Mo
Mass Runatt
Anaivee Sedia {muiat taruma) oLy Voluma (% Load tibx)
Coppur Lnadt StraanCined Gatartia Fane 748 260 - £.000157
Capper Uned SussmGURTE Ataorbant Materat 163 Eot - - 0000013
Copper Unad StrsamCiunrd Gebris/idtar/secfiment e 4538 - - G.000288
Cappar Used Masia Sublztal 2000474
Coppar Unusad Streamdouard Gactecile Fasvic 0.22 w39 - - 4.000200
Copper Uraned StrasmiGuacd Abaasbent Mtatin 824 425 - - 0000000
Coppae Urnand Mugia Subtis 2000001
Conps EPamed Wkt forem TR ek ity B a3 sl - - 47 Es
Copoe EMunrt Vintes #0m 30 Jameaaty 2000 o suant - - 13 3
Coppm EPluant Vetst Jom 16 Fubnmey 2000 slomn evenl - - 4 .8
Coppa Effuant Weter fom 21 Febamey 200 stomn svant - - +2 1512
Copowr Effunnt Walat toim 27 Fabhaty 2000 st svant - - 42 e
Copow Effomnt Yetas from & Mateh 2000 siobis svent - - 43 83
Copor N Effuant Watet from 17 Aprid 2000 siorm avant - - 58 24¢
Coppet - - - 4250
Sopper fPuncnt Eobtmbat {Rbamrs EIIE e Ftst Blrsott Lsharsn) 23 ¥er aoeiTae
Coppt Garivoated induant Lond Q002158
il Efficinncy (%) E=
Goppwe Efficiancy wie Litier Ramaual (%} ”
Evant Masn
[P Runatt
Analyte [ o) tarama} uay Voluma ") Load {ibs)
Leng Used StsamGuard Geotartia Fablic 150 w50 e - [
Lend Usact SteaamGuard Absorbant Mtergl 285 S5 e - 2000033
Leat st SirarmiGuard Debsisinensatiment 528 536 - - aa00s28
and aad Madi Subioial coenyr7
Lead razsed StteamGuard Guotaxtie Fabric (Y] - 2.000000
boasd Unusad StranmGuard Afsorbent Matwriat or - 4000000
Laad timused Macia Sublots! 0000000
Load Efunet Vil i 25 Loty 2000 SI3FTT sy - 2
Lead Effuant Wrler from 30 Janusry 2000 slonm avant - e
Laadt EMusnt water ram 50 Sanruary 2000 stom avent - 268
toad Efar Wiatmr tsam 21 Eutieiary 2000 stonm weam - 1542
Lo Etfan Winter bam 17 Faotuary 2000 storm wvant - bl
taad Effiart Water hom  March 2000 storm svant — 43
ead et Water o 17 April 2000 #onm: wvatt - £
T Falierated affuard fram unsamoted storm svants - - - 4250
Lead EMeent Subtatal (ifean EMC x Totel Ramoff Voieme; 4 62 0DooTZ7
Laadt Estimated infuent Load 061604
tand Efftivney (%) %
Land Efficienay wia |itler Removal {%) %
Evart Mvan
e L 2 HRuned
Anaiyte Media mghg) igrama) et} Volurme I} Load (ibs)
Zine Grnd SreamGurd Geotaxtis Fabeic 817 260 - - 0.001837
Zine Used StraamCGuany Alrsotbart Muterh 105 045 - - C000H7
Zoe Usad Strmerniianrd Pabratitetrsaddrmn 2t 5% - - 0.003004
ine: Used Madia Substots! 005057
tine Hnusat StraamGuard Sectsxtie Fabric EL) Lt - - 2000008
Zine Unzswd StraamGuand Absorbant Mstaris! LU R - - 2000001
Zine timmed Medis Sublital C.O0000E
Fira Effant Waas on: 25 danusry 2000 storm avert - - 125 202
Zin: Effumrit Wates From 30 January 2000 storr evert - - w2 EL]
Ziee Effuant Wiater Fam 16 Febnassy 2000 Slont vehl - - 5 w48
Zire Efitusrs Wmer fram 21 Fabruary 7000 storm swerd - — 13 1512
Zine Effusars Winer from 27 Fabrusry 2008 storms svent - - = 84
Zine Effivart Viaker from & March 2000 storm wveit - - L3 a5
Zine Efuant Water from 17 Apr 2000 slorm evaii - - 05 40
e Estimated #uent trom yosampind stom wearts - - - 50
Zine Eiftuarst Subtolel Maan EMC x Total Ramoff Vokume) 318 BSZ 0016808
Zine Estimated Influent Load Q071854
Zine Efficiancy (%} 2%
Zins Etficiancy wio i ter Removal (5} 1%
Fuant Maan
Mass Ranatt
Analyle Madia gl {grams} oty olutne {11 Load (b4
Ptrohurn Hydacarbons Utad SrapmGuad Georertiia Fabric 3020 60 e - 0.006378
Ftroleum el Assortast Matesial 340 EE) - - .03t404
Pt Used =i £538 s - 002880
Pl Hydrararbans LUk Madia Sabiotal 0072422
Potrotaum Faaric aa4 849 - - 0001420
Ttcatanrn Maturiat e amis 0.00405
Patrotaum Hydocanons Limerad Medie Suttolni . ©GFA3ET
Pelroinin Hydrocanans Eifusnt Vatsr from 28 January 2000 stonm weant - - 252
Patroletsm Hydtocarbons Eifuant Water fom 30 Janary 2000 ctortm wvert - - e
Patrpiim Nydrocarbans Ftfiumnt Water from 15 Fetwuary 2000 storm svert - - 268
Pelroiaum Mydraearbons Efftuant Water rom 27 Fubrusty 2000 storm et - - 1512
Patrohuen Hydroeatans Effinnt Walet from 37 Fubeity 2000 5101 svant - - B8
Patroleum Hydrocahens et Wated from 8 hiarch 2000 16 susnt - - )
oo Pyarpyarpon TR Yt T 17 A 2000 R me - - i e
Fatrot Extrmatad o e - - - 4250
EMant ElC x Valume} 0.0 sdez 0283873
Potroleum Hysrocarbons Extmmted \nfimet Load 9337880
Betroleum Rydrocaibons  Bfficioncy (4] 1%
Fetrolaum Hydracarbons Effiziancy wio Littur Removal (%} REL'Y
Evanl Mean
Mass Hunoft
Enatyte Madia (mgikg) tgrems) imga) Wodsarnm (') Lows {ibs)
Sadtiment™ st StresmGuard Geotdis Fabric - o - - 2744146
Sediment Used StreamiGunrd Abacebant Matwrist - 45 - - 1180
St s Stoaamiunrd Debriv/Himrisecimen - 4536 - - 1000066
Sachirrmnt Unad Mactip Subinta! 13228767
Sodimart Urieweed Dbkttt Gsbioetis Fabiic paees 2 080023
Sadiawn tnusad StsamGuard Abscibent Kstassl - [ZR5) - - oaremes
Secimant Unuzed Medie Subdotar 2057880
Sadirant EMensst Weler from 25 Jamusry 2000 siom svart - - EH] 262
Swtimant Effur] Wealer from 30 damzary 2000 storm svart - - 6 58
St EMsart Wate from 16 Fabpry 2000 z1orm avent - - 13 288
Sudiermnt €Mt VRIS from 21 Fabmary 2000 atorm event - - o 512
Sadimant Effiuan! Valar from 27 Fabnusry 2000 starm svent - - 5 564
o AR Vi 05T € M REGR Mt wYr - - w ass
Saddiment Eifant Welar from 17 Apsd 1000 siorm avent - - EE] 344
Saditant o unsanmphed - - P azso
Sudiment st Subtotal Meen EMC 1 Total Runolf Voiime Hd a8 BL24S0
Sedtimeant Extirtud Inthoent Lowd 16 185462
Sectimant Sffichency [} (=
Saclimant Efficiency wio Litter Removat (%) %

" Mass of Lused D1 ehotott subirasied from aes of uned S5 swmnct,

Hotte 1
Mate 2.
Nole 3
Nala &
Mota §

Caloubatud by
Chacked oy

Cissotyed sobils fraction and groas. sabda kaction of sfuant not accounted ko i mase bslance.

Eficmncies inciude sadrrntidebris entagpied by tha Dil. £ . uring, aned alfies Slomm wvests to
cHeit e dotd i Brodts tiek DH. Saedirrmnt and debis rameved from the DIl wis tamponsaly stored onits ind thin sndyzed ot
thee widrion ek 4. D

Vihers ths imdividual starm EMCx shawd svidance of narmaity, the rssn EMC sffuent concention wes sstnaied by sveraging

Wihare the mervidust stoim EMCE showsd evidehcr of Y, the mean EN sxtirmtad oy log-
indivicisal stomm EMCe, svaraging, and thes transtorming back. Trasa EMCs are Aalicoed,

Fiow mensurad ganimuousty whike D vas instalied

Reparting |imit vare irsec whars mals ware "<~ Repofting Limit

Byron Begec

£ Cthmes




Worksheet 8

Foothill Maintenance Station Fossit Filter DIl % Removal Efficiency

Calculations (Aggregate Method)

Event Mean
Concentration Mass Concentration Runoff
Analyte Hedle tmatkg) (grams} fugit) Volume (") icad {Ibs)
Capper Used Fossit Filtor Adsodbent 353 5837 —_ - 000458
Coppat Used Ecasil Fister ebrigAitieHssdment s7 68 - . 2.000284
Copper Used Madia Sublote! Q00074
Gopper Unused Fossii Fiitar Adsorbant £.2 1900 - — 2.000007
Capper Etant Water from 76 Janunry 2000 stomm avert ” - 15 1034
Cacoer Effuent Water from 30 Jarairy 2000 st avent - - 18 351
Copmar EMUANE Woter from 16 Februmey 2000 stomm svent - - 7T 153
Cappar Effant Winter fror 21 February 2000 storm syert - - 12 5722
Copper Etfusnt Wate: from 27 Februnry 2000 storm event — — 08 £33
Copper Effiuant YWatsr from 3 March 2000 stoomr svent —_ — 871 1808
Capper Etfiut Water from 17 April 2000 storm evert - - ad 5315
Coppar Estimated sffiuent from unsgmpiad storm avents - — - 10310
Copper Efflusnt Sebtotal (Mean EMGC x Totsl Runoft Volurme) 35 RT €.005058
Copper Estimatad influsnt Lood 0008839
Copper Efficiency {%) 1%
Copper Efficiency wio Litter Removal {%} L
Event Mean
Concentration  Mass Goncentration Runoft
Aralyte Madils imglkg) {grams) {ugfL} Volume {ft'})  Load (s}
Load i4sacs Fassil Filter Adsorbart 118 5887 — - 000154
isad Used Fossd Filtar Debrinfitter/sedimont 104 2268 - - 0080518
isnd Ligad Mechis Subloiaf 0.002062
Lead Unused Fossit Filier Adsarbent 12 - GO00005
Lead Efivent Water from 25 Jaruary 2000 st event —_ 1034
Lead Etfluet Whtar frar 30 January 2000 storm event - B LI st
Lead Etfusnt Watar from 18 Februaty 2000 storm svent — s 84 1634
Load Effuern VWater from 21 Fabruary 2000 st svent b — 2 E7a2
Laad Efffumnt Wider from 27 Fabruary 2000 storm ovent - - 47 683
Load Effuant Viatar from & March 2000 storm svant — — 12 1608
Lead Effiuent Water from 17 Apel 2600 slorm avent - - 1t 5315
baad Estimated effuont from wraampied stom svants - - — 10910
Load FXfoent Subtatsl (Mean EMC x Totel Runaff Voluma) . as F{raT) 0.006383
Laad Estimated influent Load . 0006440
Lead EMclency (%) 24%
Lead Efficiency wio Litter Remeval (%) 1%
Evant Mean
Coneentrmion  Has: Conceatration Runoft
Analyte Mindia {rarkg) {grams} {agil} Volume i) Load {#bs)
Zine Used Fossit Filter Adsorhent ) 897 - - 0.004385
Zinc Used Fossit Filter Dabrisfittarisedimant 3% 268 — - CO91T78
Zinc Elsed Madin Sublolal o ooEt6T
Fine Unesed Fossil Fiter Adsorbent 1z 1500 —_ — 000005
Zinc Effiuent Vater from 25 Jaruary 2000 storm: susnt bd —_ 14E 1034
Zinc. Effluent ¥iter from 30 Janary 2000 storm svert . e 13.4 351
Zine Effivent Water from 16 Fabruary 2000 storm ewent - - 63 1824
Zine Efluent Watar from 29 Febrary 2000 storm sver - - 8.4 s122
ine EMuent Water fram 27 February 2000 storm svant - — &0 883
Zine: EMuant Watar from & March 2000 storm svant - - e 1508
Zinc Effuort Water from 17 April 2000 storm svent - - B8 5315
Zirg; Estimisted sffiuent fram unsampied storm avents e - - 10810
Zine. Effiuent Sublotal (Maan EMG x Tatsl Runcff Voluma} 3318 FiroTa 0.056874
Zine Entimated infusm Load 0.063030)
Zine Eficlency {%) i
Zine Efciency wio Litter Removai (%} ™
Event Masn
Covcentration  Mass Concentraion  Runoff
Analyte Media g} tarams) (=] vosume (7] Loagl Uns)
Patrolsum Hydrocarbans Used Fossil Filer Agsorbant 5180 5ear an - 0.067202
Patroleum Hydrorarbons Usad Fossil Filter Debrig/lteeimetitment 4550 288 _ —_ [lenr i)
Potrglourn Hydrocsrbons {ised Madia Subloial 2.089%05
Patrolaum Hydrotarbons Unusad Fogsil Filtar Adsorbant »6 1900 - —_ GO0014T
Petroinum Hydrocarbons Effivent Waber fro 26 January 2000 storm avent s - 1034
Petvlau Hydrocarbons Effuent Water from 30 January 2000 storm svent - — 381
Petraieum Hydrotarbons Effluant Whter from 15 February JOUU storm avent - - 1038
Petroleum Hydrotarbons Effluent Water from 21 Fabrury 2000 stom svant _ - sz
Petraiourn Hydmearhans Effiuent Water from 27 February 2000 storm avant - —_ 863
Petroisum Hydnocsrbons Effluent Water from B March 2000 storm euant -— - 1608
Petrpieym Hydrecaroans Effluent Water fror 17 Apit 2000 stom avant -— — 8315
Betrolsurm Hydrocarbans Estimated affivert from unsamples stoms svents - — - 0930
Petroisum Hydrocarbans Efuant Subtotal (Mear EMT x Tofal Runcff Volumea) 5014 27257 0.851419
Petrolevm Hydrocarbons Estimated infivent Load 0841213
Lok %) 0y
wio Litter Removat (%) ™
Event Mean
Concentration  Mass Concentration Funoft
Anayre M qryiRgl Franap fomgrny Voluine (11 L (i)
Seciment 't Uisad Foaslt Filter Adsarbant - 87 - - 13008526
Badiment Used Fossil Fiter DobrisArtier/sedimant - 068 _ - 5000033
Bediment L/ved Medio Suistolal 18600553
Sediment Enusad Fossd Fiter Adsorbent - 1900 - - 4168740
Bediment Etfuent Water from 26 Janusry 2000 storm svant - - 24 1034
Sattiemeit Emuent Water from 3 January 2000 storm event - - 8 351
Seciment Efuant Water from 16 February 2000 storm: avent - - 3 134
Sedirwnt Efuent Water from 21 Fabruary 2000 stormn svent - - b23 5722
Sediment EMuent Water from 27 Fobruary 2000 storim svent - - il 682
Sedirant Effiuent Water from 8 March 2000 storm event -_ — M 1608
Sedirment Effuant Water from 17 April 2000 $torm dvent - - o 5318
Fodiment from ST Avents. - — - Hoee
Sediment Effluant Sublotal (Mesn FMC ¥ Total Runoff Volume) 2T 75T 36.840077
Sodimant Estimatod influent Losd 50 651896
Sedimant Efficiency (%) o
Sedimeant EMcency wic Liter Removal {%} W%

shass of unussd DH starent subtractad frem mass of usad DI sisment

hote
Hata 2
Note 3.

Note 4.
Note 3
Nota 6
Note 7,

Calcudatad by
Chatked by

Dissoived solids fracton and gross saiids fraction of effluent not accounted for in mass baknen,
EAGH FOSH HIRES LIE USen SPOIORITMATSIY T3AK/ GERTTS ©f AUBGTDRNT Maranal.

include rtrappad by the Di. Extansive mainterancs wis conductid before, during. ahd after SEaim svsnts 1o
cloar aodimont and debiis brom the DIE. Sadimant and dabis rameved fram the DIl was temporanty storad onsite and than anaiyzed at
the same time as {1
VWhore the individed atortn EMCa $howad avisence Of ReIaHty, the mean EMC STRUSnE COMCANTAton Wwas astiniatad by averaging
indivicual storm EMCs,

Vibhare the inciividual storm £MCs showad evidence of nem-narmality, the mean EMC sfuent wirs mtimated by log-
inclividual storm EMCTs, averaging, and then fransforming back. These EMCs are talicized

Flow maasured continucunly while D was instabied.

Reporting 1imit was used whete rescits were "< Rapufting Limit

Byron Bargar

Ed Othmer



Warksheet 9
Las Flores Maintenance Station StreamGuard Dl % Removal Efficiency
Calculations (Aggregate Method)

Analyte Modtia
Copper Used StreamGuatd Gealextiie Fabric
Copper Used StireamGuard Amorbant Malerist
Copper Used StroamGuard Debrisitirssdimant
Copper Lisad Mecks Sisbioie
Copper Unused StreamGard Geolextile Fabeic
Coppet Unused StraamGeard Abcortsent Materiat
Suppe rrnwd Mode Jutdiiat
Copper Effent Water from 33 soramiy 2000 storm avent
Coppar £t Wiater from 10 Febiunsy 2000 stomn event
Cappes Effumnt Water om 21 Febrary 2000 slorm svent
Copper EMuerd Water fom 27 Febrary 2000 slorm svent
Copper Effuent Water fom 17 Apil 2000 3 event
Coppar ’ Estimated offuert fom wisanasd storm svents
PR Ftrmas Subtstal (béaan FUC v Total Runef Vol
Copies Extimated infiuant Losg
Sopper Efficlency (%
Copper Efficiency wio Lifter Reriovat {%)

Araiyle Madtia
Lead Usad StreamGuard Geolextie Fabric
Lend ised StrmamGuard Asarbent Materiat
Lead Used Sireamiuard Debrishtecisadiman:
Lesd Usad Medis Subtotal
Lead Unused StreamGuar Gectextie Fatrc
Lead Unusad StresmGuaid Alrsoibent Miteriel
iead Linused Meda Sublotel
Lead Effuect Vater b 30 January 2000 slorm svent
Lead Etfimrd Water from 10 February 2000 siorm overt
Lead Efuecy Waler from 2t Febrary 200X storm avent
Lead Efuent Walet iratn 77 Fadnuany 2000 stom: svent
Lead Effen Waber fram 17 April 2000 clorm sven
Lead Exstimated eMunt from unsampied storm events
Lot Tunat Quitetet (Maen FMG x Totat FunsfP Vehuiel
Laad Entimated Infuant Load
Lead Elficiency %)
Load Efficiency wio Lifter Resnovidl %}

Anatyte Mediz
Line: Used StreamGiard Gaotextie Faori
Zine Used SreamGuard Absorbant Material
Zine Usad StreamGuard Debristier/sadiment
Zine. Usad Mecia Sublotal
Zine Unused StreamGuard Geolidtis Fateic
Zites Unised SiramGuard Absoroent Materiai
Zine {Unuzed Keca Subtotsl
Tinc Effuant Water trom 30 January 2000 storm svent
Tinc Effuent Water Fom 10 Febraary 2000 stom event
Zinc Effuent Water Fom 21 Feanuiy 2000 soi tvait
e EfMuent Water from 27 Februaty 2000 slofrm vtk
Zine Effuent Waler Fom 17 Apd 2000 storm svent
i : fros
Zine Effuont Sublo(al (Mg EMC x Total RUBSI Vorume)
Zine Estirrated infuerd Load
Zine ERiciency (R}
Zine Efficiency wio Litter Removal [}

Anatpe Methia
Petroiin Geolaxtia Fanric
Petrolauin Hytrocatbons. Usect StreamGuard Absorbert Meterial
Petrojeum | tsed B
Pelroeum Hytirooarbons. Usad Madia Sublotel
Petigioum ke Fabric
Batratstn Hy truns. Mestartant Matarial
Priroleum Hydmoarbons. Unuzad Madly Subifotal
Petroisum Hydrocarbons Effuent Water from 30 Janusty 2000 stormn avent
Petroieum Hykocarbons Effueni Water from 10 February 2008 storm avert
Petrolaum Hydrocaimons Etfent Wister from 2t Febnuary 2000 storm svent
Petroieun Hydtovarbons EMuent Wister from 27 Fainuary 2000 starm svent
Petrohaum Hydrocarbons EMuent Water from TT Aprl 2000 storm evart
Faircleun Hydiscarbons Estimaled effent trom unsameled siorm sverts
Petmlesn Hydsxarhons Edfwant Subtotal fsan EMC x Toial Ruraf Voime)
Patroleurn Hydrocarhons Estmated infuent Lasd
Pewolpun Hydrocarbons  Efficiency fA)
Petrolewm #ydrocarbons Eficiency win Litter Remava {X)

Anaiyts Meddia
Sodiment " Used StreamGuiard Goalextie Fabric
Sethren’ Lised StrammGuard Absorbert Matacial
Sediment Uned StreamdGuard Debriskiterisediment
Sediment {sed Medr Subiotal
Sedment Uniised StmamGian) Gentextie Fabric
Sediment Urnssed e Aokt Mateiat
Sediment Unused Meda Subtofal
Sedimont £Mueht Watar from 30 Javeaty 2000 storm seend
Sediment Efuert Vater from 10 February 2000 slom svent
Sediment Efvert Water from 21 Febrary 2000 siorm even!
Seciment £8ent Water from 27 Februaty 2000 slomn event
Seddumant Effuant Water from 17 Aprd 2000 strm evant
Sacinent Estimated effuent fram unsampied storm: events.
Sediment EMient Sublufal (Mean EMC x Totel Runof® Veinme)
Sediment Estivsstnd el Load
Sediment Efticieney (53
Sediment Eificlency wio Litter Removal (%}

"' ASAES DI UNUERT LI BMATT SUCUAEES THM MATS of uses Li pemam

Hote 2
Hote 20

Hote 3:
Huks 4.
Peote 5
ot §:

Ceiuted by
Checked by:

Dissalved solids fraction and pross sckids fraction of eftuent not accourted for i1 mass balance.

Goncurirstion
gl
M3

g
245

oz
024

Concentration

[0

[

467
X

EE)
o8

ORGETTTIG
nphg)
2180

gl

Mags
(grams)
=

Bi7
a0

8438
44345

{grams}

617

9433
44315

v
{urans)
90

87

8438
44345

M
igramne)

17

Concentration  Mask
g}

{grams}
%0
L3rg
6804

9439
44315

Everiit Muwan
Concantratian Runofl

oh)

18
334
11
128

8.7

Evert Mean

23
7
24
ar

Event Mean

14

a7

ME

w3

i inchuse pped by the Off. Ext
clear sediment and siebiis. from the DI, Sedimant snd debis removes o the Dif wa

the samme time o5 Dl

Vhare tne individual storm. EMCS showed evidencs of normaity. the mean EMC efflusnt conceminetion was sstimated by avaraging

incividusd stomm EMCs
VR s e kot it

113

167
2

660

Volhane {R7)

2%

e

Load fibg}
S00087
SO000018
000367

oo

£.002868
5%
a4

foad {fa}
DO0007E
0000611
0.0004 48
GO00734
0.0000D0
0060000
oY

0000806

0.000733
3%
W%

Load phej
0000411
0000063
00477
D80IRS2
0.000008
000000+
0.000068

wourz

Q009055
2%
[

Load fiba)
0004268
0039143
Q1324
0975035
0001420
orotes
0003337

noaatar

0255875
6%
Ih

Load {ibs)
1.962094
1360238

5.000265
78.322431
2 B80Ty
DHTEoGR
30457880

11839938

26904478
7%
n

L Haing, and after Jorm events to

individiaat stonm EMCs, averaging, and then translomming back. These EMCs are Raficzes.

Frow measured continuously whie Di was natated,

Reporting | e was used whers resitls were '<" Reporting Limé,

Byron Barger
Ed Otheree

and then

- o (rey EM Gifnrd S 1 010 recra b el ey Rl avsafia g



Analyte
Cepper
Copper
Copper
Copper
Copper
Cupper
Copper
Copper
Copper
Cogper
Cogper

Cogpar
Copper
Copper

Anaiyte
{ead
Lead
Lead

Lead
Lead

\eat

Lead

Anaiyte

Analyte
Patroleum Hydrocarbons
Patroleurn Hydtocarbons
Pstroleum Hydracarbons
Petroleum Hydrocarbons
Petrotaum Hydrecarbons
Patroleumn Hydrocarbons
Petroleum Hydrocarpons
Petrolourn Hydeorrbona
Pafrolaum Hydrocathans

Waorksheet 10
Las Fiores Maintenance Station Fossil Filter DIl % Removal Efficiency
Calculations {Aggregate Method)

Media
Used Fossi Fiter Adsorbent
Used Fassi Fiter Detrisflitter/sediment
Usad Madia Sublolel
Unused Fossi Fiter Adsorben!
Effluant Water from 25 January 2000 storm avest
Effuent Water from 10 Febryaty 2000 storm svent
E#fluent Water rom 21 February 2000 storm event
Effluent Water from 27 Fehruary 2000 storm event
Effiuent Water from 17 Aprll 2000 storm event
Estimated sffiuent from unsampled storm events
Effiuant Subtolaf (Mean EMC x Tatal Runoff Voluma}

Estimated Infuant Load
Efficiency (%)
Efficiency wio Litter Removal (%)

mMeala
Usad Fossil Filter Adsorbent
Used Fossit Fiter Dobris/itter/sediment
Used Madia Sublota!
Unused Fassi Fiter Adsorbent
Effuent Water from 25 January 2000 storm event
Effuent Water from 10 Fabruary 2000 storm event
Etthsant Water trorm 21 February 2000 storm event
Efffeant Water fform 27 February 2000 storm event
Etfiuent Water fom 17 Agril 2600 storm event
Fstimated effiuent from unsamplad stormn avants
Effant Subtoltal (Mean EMC ¥ Toled Runeff volume}

Letimatod infusnt Load
Etficiency {%)
Efficiency wio Litter Removat (%)

Media
used Fossit Fifter Adsorbent
Used Fassit Fiter Debris/itter/sedimant
Used Media Sublofal
Unugad Fogslt Fiter Adsortent
Etfieent Water from 25 January 2000 storm event
Effivant Water trom 10 February 2000 storm event
Etfluent Watar from: 21 February 200 starm event
Effiuent Weter from 27 February 2000 storm event
Effiuent Water from 17 April 2000 storm avent
Estimated effluent from unsampied storm events
Efffuent Subtotel (Mean EMG » Toted Runolf Volume)

Estimated Influent Eosd
Cenclency (%)
Eficiency wic Litter Removal (%}

Mecia
Usad Fossil Filter Adsorbent
Used Fossil Fiter Debrisfinter/sedimant
Used afediz Sublofal
tnused Fossil Fiter Adsorbent
Effluent Watss fram 25 January 2000 storm svent
Efuent Waler from 10 Februaty 2060 storn evett
Effluent Water fram 21 February 2060 storm event
Efont Welar from 27 Fobruary 2000 ttorm pvant
Effuent Water from 17 Aprit 2000 storm event

Petrolaum Hydrocarbons

Esti e effwent from storm events
Effiuent Subtotal (Mean EMC x Totel Runoff Voluma)

Petrok ; Enfluent L oad
Y %}
Hydr wic Litter Remaoval {%)
Apaiyte Media

Secimant™ Used Fossi Fifter Adsorbent
Bedipann Uand Fazell Fiter Dobrisftterfasdiment
Sedimant Usad Madia Subtofal
Sediment Unused Fossil Fiter Adsorbent
Sediment FHiuant Water from 28 January 2000 storm even!
Sediment Effant Water fraen 10 Fabiruary 2000 storm svent
Sediment EHusnt Water fram 21 February 2000 storm event
Sediment £4iuent Water from 27 February 2000 storm event
Sediment Eftiyant Water from 17 Aprd 2000 storm event
Sediment £stimated sffiuent from yasamplad storm events.
Sediment Effient Sublota! (Mean EMC x Totw! Runoff Volume}
Sediment Estimated tnfluent Losd
Sediment Efficiency (%}
Seriment Effictancy win Littar Removal ()

" Mass of unused DI slement subtracted frem mass of used DH element
{issolved solids fraction and gross sofids Fraction of effluent not accounled for in mass balance.

Note 1
Note 2
fote 3.

Note 4:
Nate &:

Nata §

Neta 7
Caleulated by
Chegket by

Each Fossil Fiter 0 used approximately 1800 grams of adsorbent material

G s

img/hg)
We
2

ferd

Canceniration
(NG
217
7

12

Concentration

{mgikg}
120
89

12

Coneentration
{mgikg}
327!

Q

266

Concentration

{mgtkg}

Event Mean
Mars GRaacemib A Ruraf
{grams} {uglt) Volume (%)
7711 . —
6350 — —
1900 — -
- 17 28
- s 850
- 13 3034
- 5.1 512
- 7.4 4800
- — 10478
EX 20609
Event Mean
Mass Concentration Runoff
{grams) HgrLy VoI {17}
T — —
6350 e e
1500 - -
- R S | 26
- 154 858
- 13 3034
- 23 w12
- 15 4800
- . 10478
28 26609
Event Mean
Mass Concentration Runot!
{grams) fugit) Volume {#'
77 — -
Ba50 - —
1800 e -
- 108 826
— 107 858
— 14 3034
. EEl 512
—_ kL 4340
- — 0473
asp 20603
Evant #zan
Mass Concentration Runoft
{grams) {ugit) Votume (")
Kikkl — -
5350 — —
876
858
3034
&12
4800
— — 0478
E15.7 20608
Event Mean
Mass Gongcentration Runoff
{grams) [rfl) Vaturme (i)
71 o -
650
1500 - -
— 13 928
- 128 858
— a8 303¢
- 13 512
- an 4800
- - 10478
301 20809

inclute pp

by the Oit.

was

Load {Ibs}
9 GOGIz
0.000310
0.000631
£.000001

5007410

0.007740
8%
A%

1030 (ibs)
0.000368
0.000008
0.600456
0000065

0.003583

B.004084
1%
%

Losd {hs}
0002036
0.0008849

0.6030600
0000005

0045129

00648124
on
4

Loag {ibs}
0.055473
0004652
GLe0728
00007Tr

4730519

{ 850533
ki)
%

Load (bs)
16.598671
13.000210
30 G5BYRT

4 1BAT74G

38629944

65440085
41%
5%

Bafors, during, and after storm: events o

cimar sediment and debris fram the DI1. Sediment and debis remaved from the DIl was temporarily stored onsde and then analyzed at

the same tiree 23 DI

Whera the individuad storm EMCs showed evidence of normatity, the mean EMC affiuent

individual storm EMCs.

Where the individual storm EMCs showed svidence of nop-narmaiity, the mean EMC effiusnt

was esti by

wah

ingivitual storm EMCS, averaging, and then transfenming back. These EMCs are dalicized.

Flow measured continususly while DIl was instalted

Raparting | it wak ke whar ML wers "< Rennrting { imit

Byron Berger
Ed Othmer

by og:



Worksheet 11

Rosemead Maintenance Station StreamGuard DIl % Removal Efficiency

Calculations (Aggregate Method)

Concentration  Mass.
Avalyte Media {mgieg} Igramins}
Copper Used StreamGuard Geptoxtie Fabric 45 1056
Coppar Used StreamGuid Absoroei Matsrial 55 437
Goppet tised StmamGuan Debeistiner/sadiment st 1518
Cappar Usad Macta Sublotal
Coppar Unased SresmGuart Gestextle Fabic oz 438
Copper Unusad StraamGuand Absorbers hstarial 024 315
apper Untoed W 3ot
Capper Ethuant Water from 25 January 000 st event - -
Copper Efuent Waler fom 33 Jarary 2000 stodt: even - —
Copper Effuent Waler fram 71 Eebeumry 2000 stom event - -
Copper Eftusnt Vaker Bom 27 Fabruary 2000 storm svent - —
Carppet’ Efuenn Water from 17 Aprl 2006 olom event - —
Carppat N Estamatect ofent bom unsampled storm everits - —
Cappar Emoaat Suktndal Masn Wy Tnral Busaf anmma)
Copper Estimated infiuert Losd
Copper Efficiency {%!
Copper Efficiency wio Litter Removal (%)
Concentration  Maxs
Anatyte Madix mgig) prinst
Lead st StreamGuard Geatextie Fabric %54 10568
Lead et SlreamGuard Absorent Matsisl %5 w37
Lead Used StraamGuand Debris/acisadiment 2 1515
Lead Usad Macia Sublotl
Lead Uniwed SireamGuard Geoterlie Fabric 1 g425
Lead LUinused StrenmGuard Absorbent Metetiai 61 44345
Lead Unused Muds Sublola)
Lead Effsnt Water hom 25 Janumry 2000 stom event - -
Lsad Efomnt Waler from 30 SRy 2000 Siom event - -
taas Effund Water fram 2t Fabuary 2000 sioms ayant - -
\and Effuent Waler from 27 Febvuary 2000 stomm avent - .
tead Eftuent Water from 17 Apri 2000 storm exan) - -
Laad Estimaiad efMuert from uampid SHem svents — —
LT ERTUBEE SUDioint (e SMC 5 Tutel SureT Vituinr)
Land Exiimatad nfluent Load
Lmad Efficiency {%)
faad Efficlency wia | Hier Removat (4§
Concertatian  Mems
Arztyte Media fergihgl {grarms}
ing Used StreamGuand Guclevtie Fabric ] 1856
Zing LUsed StreamGuard Absorbant Material bEd] a7
Zinz Lsed StreamGuani Detxin/ittar/sadiment &4 1545
it Usod Medid Suptatal
2inc. Linused StreamGuard Geolextie Fabric 38 8439
Zine Lstiserd StreamGuard Absortent Matariat o8 44315
2nc Unused Madia Subtolal
Zinc. Efftuent Water from 25 Jamaary 2000 stofth gwenl - -
i Effuer Water fram 33 Jsnuary 2000 stonm evan - -
Zioe: Effuent Water #am 2 February 2000 slomn evant - -
Zing Emtuent Water rom 27 Frbrumry 2000 sorm svent - -
Zire Effuant Water from 17 Apedl 2000 stofm svert . -
Zine Estimated &Mt Tom unsampied St events - -
Zinc Efuant Subloral (Mean EMGC » Total Runaff Valume)
Zinc Estimated inffuerd Load
Tnc Fficiency (%)
Zinc Efficiency who Litter Removat £%)
ConceniTation Hazs
Analyte Media [ 1) grams]
Peliokiny HydoCaroons. Lised StreamGuard Geotextie Faboc T 1056
Petivieltn Hydrotarbons. Lised StreamGuard Absorbent Matarial 240 437
Petriesm (] ¢ 2326 1515
Pelroiesm Hydrocarbons: Used Meda Suiotal
Patroleym Hydrocarbons. Unused StreamGuand Gaotextie Fagrc 684 LR
P b e Uisumr SwarGusrd Aboosburt Material 1070 44318

Petrofeum Hydrocarbans. Umzsod Macks Subtotel

Petroieum Mpdrocasbons. Effunnt Water Fom 25 Jatsaty 2000 storm, evnt - -
Petrolowan Hydrocbons. EfBuant Waler Foi 50 January 2000 storm evant - -
Potroieum Hydrocaibans  Sfusnt Waler Fom 21 Febrary 2000 storm svant - -
Petraium Mydsocarbons  Effant Waler from 27 February 2000 storm svant - -~

& Froms 17 Apti = -
art

from
Petroteum Mydmtaions Effusnt Subiotal (Mean EMC ¢ Tola! Runoff Volune)

Pelralaum Hydocarbons Estimaled infyert Load

Sediment
Seetnient
Sedment

Sedment
Sediment
Sediment

Hydrocatons  Efficiency (%)
Bysocarbons  FHiciency wio Litter Renoval (%)

Goncentration Mass
Analyte Hhedia {mgig) igrams)

Lisett SkeamGuard Gadlextie Fatric - 096
Lned StreamGuard Absornent Material - 7
tsad SrmamGoard Debriaditter/asdnent - 1515
Usact Macks Sudsorel

Geatextie Fabric - 2438
Unusad StreemGuard Absorbert Materia| - 44315

Unused Meda Suntclat

ERunnt Water ko 25 Jaimsary 2000 ztom susnt - -
ERuent Veater rom 30 Janaary 2000 slomm event . -
Efuent Waler kom 2T Fabnary 2000 sterm event - -
Effient YWatet bty 27 Fabouary 2000 SIomm evamn - —
Eftunrt Waler frot 17 April 2000 storm avent s -
Estimated sfuend from Lnsamped Homm events - —
Efftuent Subiptal {#san EMC x Totel Runcif Volume}

Efficiancy wio Litter Remova {%
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Event S
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et
160
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35422
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0000423
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0025351
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the same bme a3 DI

Hole & Where the dividust storm EMGS shawnd avidenos of nerraity, the mean EME ffusnt conceniration was estimated by sveraging
v Slonn EMCs

Hate +: Whars B indeviitual atorm CMDB chowad wvitencn of non rormalty, Hre mean SO sMusnt sonsepirabion vwas stimated by lag tesneloming
individual $toitn EMCS, averaging, and then transformng back. Thess EMCs ars Raliczed
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Note & Fepoting Limil was yied where rasuns wers "<~ Reparling {imd

Cakutated by Byran Berger

Chedked y. Ed Othmer



Analyte
Capper -~
Copper

Copper
Copper
Coppar
Copper
Copper
Copper
Coppar
Coppat

Capper
Coppar
Copper

ARRpye
Lead
Lead
Lead
Lead
Lead
Leag
Lead
Lead
Lead
Lead
Laag

Lead
Lead
Lead

Anpalyte
Zing
Zine

Zine
Zine
Zing
Zing
Zitse

Zinz
Zine

Zine
Zinc
Zinc

Analyte
Pefrolpum Mydtacarbons
Patrotsum Hydracarbons
Peatrolaum Hydrocarbons
Petrotaum Hydrocarbons
Petrolesm Hydrocarbons
Petroteum Hydrocarbons
Petroieum Hydrocarbons
Petroloum Hydraoarbona
Petroleum Hydrocarbons

Worksheet 12
Rosemead Maintenance Station Fossil Filter DIl % Removal Efficiency
Calculations (Aggregate Method)

Media
Used Fossi Fiter Adsorbent
Used Fossit Fiter Debrisitter/sediment
Usedd Media Subiots/
Unusod Fossil Filter Adsorben!
Effisent Water fram 25 January 2000 storm event
Effuent Water fram 3¢ January 2600 storm avent
Effiuent Water from 21 Febreary 2000 storm evant
Effuernt Water fram 27 February 2000 storm aven!
Effuent Water from 17 April 2000 storm evant
Estimated effivent from unsampled storm events
Effuent Subltotad (Mean EMC x Total Runaft Voiurme]

Estimatest Influent Load

Efficiency %)
Efficiancy wio Litter Removal (%)

media
Used Fossil Fiter Adsathent
Lised Fossil Fiter Debrisfitter/zadiment
Used Media Subtolal
Unused Fossd Filtar Adsorient
Etfuent Water from 25 January 2000 storm avent
Effluent Water from 39 January 2000 storm event
EHiuent Water from 21 Februsry 2000 storm pveht
Ettiyant Water from 77 February 2000 storm event
E¥fivent Water from 17 Agril 2000 storm event
Estimatad affuent rom unsampled starm svents
Effiuent Sublotsl (Mesn EMC x Tots! Runoll Volums)

fictimated influent Load
Efficiency (%}
Efticiency wio Litter Remaval (%)

Hedia
ised Fossil Fiter Adsorbent
Used Fossil Fitter Detrisflitter/sadiment
Used Media Subtotal
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Fffuent Water trom 25 January 2000 storm event
Effisant Water from 3 2anuary 2000 stormn evant
Effiuent Yvater from 21 February 2000 storm sven!
Ftfuent Water from 27 February 2000 storm event
Efituent Water from 17 Aptit 2000 stofm event
Estimated effiuent from unsampled storm events
Ffiuant Sudictal (Mean EMC x Total Runaff Valuma)

Estimated Influent Load
Cifuiency (%)
Efficiency win Litter Remaoval (%)

Media
Used Fossit Filter Adsorpent
Usad Fossit Fifter Debris/itter/sediment
Ussd Medis Subfots!
Unusad Fossd Filter Adserbent
Effiuent Waler fram 25 Januisry 2000 storm evant
Effivant Water from 3¢ January 2000 storm avant
Effhent Water from 2% Fabruary 2000 storm event
Effiucr Water fram 27 Fobruany 00U storm event
Effluent Water fram 17 April 2000 storm event

Pettsleurn Hydrocarbons

Petroleum Hydrocarbons

effluent from stonn events
Efffuant Subfotaf (Mean EMC x Totel Runoff Voluma)

Estimated Influent Losd
1%}

Analytn
Sediment’"!
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Sediment
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Sedimant
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Efficiency [%}
Effictancy win | iar Ramaual (4}

Mipass of unused QI element subtracted from mass of used DIt element
Cissntved solids fraction and gross soiids fraction of effluent nat decownted for in mass bajance
Each Fossil Fiter D11 used spproximately 900 grams of adserbent material

include by the DIi. &
clear sedient and debris from the DI Sediment and debis remaved ffom the B was temporatily stored ansite and then anatyzed at

hote 4
Mote 2.
Note 3

Note 4
Note &

Mrte &

ke 7
Caleulated by
Checkeg by:

Gonecntration

{mygixg)

B1.5
437

82

Concentration
impmg)

135
w0

Coneaniration
{mgika}
765

856

7.2

Cancentration
{imgfeg)

1460
2950

26.6

Concentration
{mglkg)

Mmwn
(grame)
54

14061

7900

Mass
grams}
5443
14081

Hanw
{grams]
5443

4081

Mazs
{grams}
5443
14081

1960

Mass
{grams}
5443
14064

Event Mean
Connontratian

fugh)

24

28
0
207

5z

Event Mesn
Concentration
(ugay

23
SnA
12
85
143

as

Event Mean
Concentration

tugiL)

342
188
195
218
438

866

Ewvent Mean
Lonsentration
{ugh.)

.G

Event Maan
Concentration

{mgi)

kS
1%

13
28

186

e SAME TS 85 Dt

was
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2.0 BMP OPERATIONS

Performance assessments of BMP operations were determined using empirical observations
(Form H of the OMM Volume Il Field Guidance Notebooks). Empirical observations were
taken at variable times during monitored events. Field crews assessed BMP operations at the
beginning, middle and end of a storm event. Traffic, weather and sufficient light sometimes
limited these observations.

Observations generally provided information on the following:

= Present meteorological characteristics;
o Rainfall (start times and intensity indication);

» Hydrologic and hydraulic characteristics (flowing and/or standing water,
channelization);

Water level;

Inlet conditions (problems affecting performance);

Evidence of debris (organic or trash), scouring, resuspension or €rosion ;
Description of amount and location of sediment accumulation;

Water quality appearance (visual, olfactory);

Vegetation condition;

Qutlet conditions {problems affecting performance); and

Structural condition of facility.

e 5 & o & & O

Other site-specific observations were taken according to the checklists present in Form H.

2.1 BMPs Evaluated

'T'ables 2-la through 2-1e summarize empirical observations of BMP performance. An overatl
review of each BMP is provided following each table. More detail on BMP operations 1s
available at the following web site: http://www.rbf.com/caltrans/.
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Overall Review of Biofiltrution Strips

In July 1999, the biofiltration strips were relinguished from RBF to Law Crandall for
operation and maintenance. To provide adequate coverage at the 1-605 at Carson Swale,
RBF removed salt grass (10 percent of the strip's area) from two areas of the I-605/SR-91
Strip. Various strategies were used to re-establish vegetation in the donor areas (refer to
Section 3.1.1). ILaw Crandall continued irrigation efforts in a weaning manner to
establish the biofilters in meeting the 90 percent coverage requirement. [Irrigation
continued at the Altadena Maintenance Station Strip and I 605/SR 91 Strip through
December 1999 and January 2000, respectively. During various periods, vegetation color
changed from green to yellow and then to brown in some cases but density was always
maintained. Subsequently, the vegetation consultant (Margot Griswold) reviewed the
sites and determined that the soil within the strips was drying out because of the weaning
process and because of relatively high temperatures, resulting in the change in vegetation
color. She also determined that the vegetation was still alive because it had green ups.
Consequently, the watering schedule was increased for approximately one month and
then reduced.

Altadena Maintenance Station Biofiltration Strip

One of the necessary design features of the Altadena Maintenance Station Strip is a
spreader ditch, which collects and uniformly distributes water across the strip.
Originally, any water that was captured in the collector ditch was allowed to remain (i.e.,
the spreader ditch was not dewatered). However, mosquitoes breeding became prevalent.
During the 7" Quarterty Status Meeting, it was decided that a new maintenance threshold
be developed to dewater the spreader ditch. Subsequently, as part of the operational
characteristics of the strip, the spreader ditch is dewatered following each rain event
(refer to Photograph 2-1 at the end of this section).

During each monitored event, flow was uniformly distributed across the strip. No
channelization or ponding was observed. At the beginning of the wet season, there was
morc infiltration than at thc cnd; this is attributed to soil moisturc and rainfall/runoff
intensity.

I-605/5R-91 Biofiltrarion Strip

At the [-605/SR-91 Strip, gophers persistently burrowed through the strip. Consequently,
gopher inspection and abatement efforts were undertaken (refer to Section 3.1.1). 'lo
minimize channelization and/or ponding, the gopher burrows were filled and compacted.

Errant drivers running off the 1-605/SR-91 connector also proved to be a problem. On at
least three occasions, vehicles ran off the road (accidentally) and drove across the strip.



Following each accident, inspections were made of the strip. Other than the salt grass
being compacted by the tires, no other damage to the strip was observed.

During each monitored event, flow was uniformly distributed across the strip.
Throughout the wet season, most of the runoff infiltrated before reaching the strip's
outlet. When flow was perceptible across the strip, no channelization or ponding was
observed. Also of note is that trash and debris tended to collect at the asphalt/biofilter
interface (refer to Photograph 2-2 at the end of this section).
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Overall Review of Biofiltration Swales

In July 1999, the hiofiltration swales were relinquished from RBYF to Law Crandall for
operation and maintenance. To provide adequate coverage at the 1-605 at Carson Swale,
RBF removed salt grass (10 percent of the strip's area} from two areas of the [-605/SR-91
Strip (refer to Section 3.1.2). Law Crandall continued irrigation efforts in a weaning
mannet to establish the biofilters in meeting the 90 percent coverage requirement.
Irrigation continued at the swale through December 1999, During various periods,
vegetation color changed from green to yellow and then to brown in some cases but
density was always maintained. Subsequently, the vegetation consultant (Margot
Griswold) reviewed the sites and determined that the soil within the swales was drying
out because of the weaning process and because of relatively high emperatures, resulting
in the change in vegetation color. She also determined that the vegetation was still alive

because it had green tips. Consequently, the watering schedule was increased for
approximately one month and then reduced.

During the first week of December, the swale side slopes were scarified and hydroseeded
(refer to Section 3.1.2). For the most part, the hydroseeded areas germinated and were
fully vegetated by February.

1-605/SR-91 Biofiltration Swale

At the 1-605/SR-91 Swale, gophers persistently burrowed through the swale.
Consequently, gopher inspection and abatement efforts were undertaken (refer to

Section 3.1.2). To minimize channelization and/or ponding, the gopher burrows were
filled and compacted.

During each monitored event, flow was uniformly distributed across the swale.
Throughout the wet season, most of the runoff infiltrated before reaching the swale's
outlet. When flow was perceptible across the swale, no channelization or ponding was
observed. During the February 20, 2000 event, vegetation in the downstream channel
had grown enough to restrict flow, causing flow to backflow towards the swale. A tcam
of technicians promptly enlarged the downstream channel and cut-back the vegetation so
the flow was not restricted. Also of note is that trash and debris tended to collect in the
energy dissipater and at the concrete spreader/biofilter interface (refer to Photograph 2-3
at the end of this section).

Cerritos Maintenance Station Biofiltration Swale
At the Cerritos Mzintenance Station Swale, gophers persistently burrowed through the
swale. Damaged caused by the gophers was so extensive that the swale's structural

integrity was compromised. During storm events, the gopher problem became worse
because runoff infiltrated through previously filled in gopher holes causing extensive

D-7 2-9
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erosion (refer to Photograph 2-4 at the end of this section). In addition to the swale's
structural problems, vegetation cover fell below the 90 percent criteria because of the
gopher problem. Unlike other swales in the BMP Pilot Study, the Cerritos Maintenance
Station Swale was constructed in fill material to establish an appropriate flow line.
Instead of the swale's side slopes being at lower elevation than the surrounding
topography (as at the other swales), one of the swale's side slopes is constructed
completely of fill material. Refer to Section 3.1.2 for a description of mitigation
strategies undertaken.

During each monitored event, flow was uniformly distributed across the swale. In
addition to the swale receiving runoff from the inlet, runoff from the freeway
embankment discharged into the swale over one of the swale’s side slopes. When {low
was perceptible across the swale, no channclization or ponding was observed. Also of
note 1s that trash and debris tended to collect in the energy dissipater and in the first third
of the swale (refer to Photograph 2-5 at the end of this section), with most of the sediment
settling out in the energy dissipaler.

[-5/1-605 Biofiltration Swale

At the 1-5/1-605 Swale, gophers persistently burrowed through the swale. Consequently,
gopher inspection and abatement efforts were undertaken (refer to Section 3.1.2). To
minimize channelization and/or ponding, the gopher burrows were filled and compacted.
A gopher hole near the effluent end of the swale caused flow bypass during the last storm
event on April 17, 2600.

During each monitored event, flow was uniformly distributed across the swale.
Throughout the first portion of the wet season, most of the runoff infiltrated before
reaching the swale's outlet. When flow was perceptible across the swale, no
channelization or ponding was observed. Also of note is that trash and debris tended to
collect in the energy dissipater and at the conerete spreader/biofilter interface (refer to

Photograph 2-6 at the end of this section).
1-605 ar Carson Biofiltration Swale

During each monitored event, flow was uniformly distributed across the swale. In
addition to the swale receiving runoff from the inlet, runoff from the freeway
embankment discharged into the swale through its side. Throughout the first portion of
the wet season, most of the runoff infiltrated before reaching the swale's outlet. When
flow was perceptible across the swale, no channelization or ponding was observed. Also
of note is that trash and debris tended to collect in the energy dissipater and at the
concrete spreader/biofilter interface (refer to Photograph 2-7 at the end of this section).
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Overall Review uf StreamGuard ™ Inserts

During the 1998-13569 storm season nc bypass was observed at any StreamGuard™ DHs.
However, due to concern that there could be flow bypass between the insert fabric-inlet
interface, wood was inserted into the area between the insert and inlet edge to form a
tight seal at the I'oothill and Rosemead Maintenance Stations. DPrior to the 1999-2000
storm season, wood was inserted into the area between the insert and inlet edge at Las
Flores Maintenance Station. Additionally, to address the concern of runoff directly
entering the monitoring vaults, a rubber berm was installed around each vauli.

Unlike the 1998-1999 season, during the 1999-2000 season flow bypass was observed at
StreamGuard™ DIIs at all three sites. There are two reasons for this:

I. Hydraulic capacity—runoff filled the cone and flowed through the overflow cut-
outs. The cone of the StreamGuard™ DIIs is 24 inches in depth. When standing
water in the cone reaches a depth of approximately 22 inches, bypass can occur
through the two overflow cut-outs on the sides.

2. The weight of the standing water in the cone caused the insert to slip downward
into the inlet, thereby causing a gap in the inlet-insert interface and subsequent
bypass.

The first rcason for bypass is intcresting becausc it was not observed during the previous
storm season. However, research into the manufacturing process of the filter fabric
indicated that fabric pore size can vary from roll to roll of the fabric. Even though the
manufacturing process is the same for each roil of Fabric, variation in pore size is noumnal
and is not subject to control. It is possible that the inserts used this year were constructed
with a fabric having a smaller pore size, thereby potentially reducing flow rate through
the filter fabric and consequently causing standing water in the insert.

Generally, standing water in the cones resulted in flow bypass only. However, on three
occasions at Rosemead Maintenance Station flooding was observed (refer to Photograph
2-8 at the end of this section).

The second reason for bypass could be related to the first reason. More standing water in
the cones meant more weight in the cones, thereby possibly causing the inserts to slip
downward into the inlet. Slippage of the insert was observed at Las Flores Maintenance
Station and Rosemead Maintenance Station, and bypass through the gap was observed
once at Las Flores.

In February, when ponding water was first observed in the DIIs, Foss Environmental
(StreamGuard™ DIl manufacturer) was consulted. Foss Environmental subsequently
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provided the following correspondence on May 23, 2000 detailing operation and
maintenance tips for the DII used in this study:

StreamGuard Catch Basin Insert (Oil & Sediment)
Operation & Maintenance Tips

The StreamGuard Oil & Sediment Insert is a temporary, water permeable, non-
woven fabric bag which intercepts oily and dirty water in the catch basin
capturing some portion of the oil and heavier sediment material (heavy silt, sand,
and rock) which might otherwise build up in the catch basin sump or drain pipe.

The insert in not an oil or particulate filter although when first installed, water will
penetrate through the fabric quite readily. The nominal Apparent Opening Size
of the pores in the insert fabric is US Sieve 100 or approximately 150 microns
(ASTM D-4751) which means that large siltfine sand particles and larger can be
retained in the fabric during the short period of time it behaves like a filter.

it shouid be noted that oil sheen and persistent turbidity in surface water runoff is
caused by small oil, silt and clay particles which range in size from 0.001 to 10
microns in size; most of which can not be retained in the insert fabric during the
short period i acts as a filter. At present, there is no known way to achieve long-
duration filtration of particles in this size range using a static filtration process and
the StreamGuard insert manufacturer does not claim or imply the insert’s ability
to filter particles smaller than about 100 microns in size during the short period of
time it behaves like a filtar. Oil sheen may he ahsarhed hy the oilophilic, non-
woven polypropylene insert fabric but smailer oil sheen particles will also tend to
penetrate the fabric during the short period of time it behaves like a filter.

After several hours in a catch basin during a rain event, the insert fabric will begin
o become blocked or clogged with oil and sediment and the water level will rise
to the two underflow cutouts located near the top of the unit, discharging water
outside into the catch basin. The insert is designed to do this and this does
not indicafe a need to maintenance the unit. From this point on the insert will
operate full of water allowing heavier sediment particles to settle out in the bag
and oil to rise to the surface where it is absorbed in the oil- absorbent media.
When the insert has collected approximately 6 inches of sediment or the oil-
absorbent media becomes saturated, it should be replaced. It is not
recommended that the oil/sediment unit be reused as oil which has been
absorbed in the unit may leach back out into stormwater.

Despite the flow bypass and flooding that occurred, the thresholds required for
replacement of the unit (more than 6 of sediment in the cone or loss of structural

integrity) were not reached. The units were removed at the end of the storm season for
analysis.
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Overall Review of Fossil Filter™ Inserts

During the 1998-1999 storm season, three reasons for flow bypass in Fossil Filter™ DIIs were
ohserved:

1. Structural fit (poor fit resulting in gaps between the inlet and insert);
2. Hydraulic capacity; and
3. Blockage and clogging of cartridges.

Prior to the 1999-2000 storm scason, steps were taken to climinate or mintmize flow bypass
around the peripheral of the Fossil Filter™ DII. To eliminate the first reason for flow bypass, the
interface between the DII and the inlet was sealed at the beginning of the wet season,
immediately after installation of the new units. Additionally, to promote flow into the DII at
Rosemead Maintenance Station, a section of rubber was attached along interface of the curb inlet
and the insert. Finally, to address the concern of runoff directly entering the monitoring vaults, a
rubber berm was installed around each vault.

Hydraulic capacity of the units is an inherent limiting factor in the performance of the Dils. The
Fossil Filter™ DIls are designed to not impede flows (due to flood control considerations).
During higher discharge rates, runoff has sufficient velocity and/or volume to pass over the lip of
the cartridges and go directly into the storm drain system. No alterations in the design of the
units were undertaken to eliminate this factor.

The third factor that caused flow bypass was blockage and clogging of the DIL.  Blockage
occurred from the accumulation of trash, debris, and/or sediment on top of the filter cartridge
screens. This accumulation blocked the filter cartridge screens so that stormwater runoff could
not pass through the screcens. The resultant standing water pooled and eventually achieved a
depth where it spilled over the cartridge lip into the storm drain. Clogging occurred when
sediment passed through the cartridge screens and settled in the pore spaces between the
adsorbent granules. This appeared o cause a slowing in the infiltration of water through the
adsorbent. Water pooled and reached a depth where it spilled over the cartridge lip into the
storm drain.

Therefore, for the 1999-2000 wet season, it was decided to increase the maintenance of the units

to lessen the impact of blockage and clogging. Trash/debris and/or sediment were removed from
the units once prior to a storm event and once during a storm event. The removed trash/debris

and sediment removed from the DII was placed in an on-site storage container designed to
emulate ambient conditions at the top of the cartridges.

The result of the additional structural work and increased maintenance during the 1999/2000 wet
season was that no flow bypass due to interface gaps was observed until the last storm on April
17, 2000, at Foothill Maintenance Station. Hence, flow bypass was observed due to the following
reasons:
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I. Hydraulic capacity. This was observed at both Foothill Mamtenance Station and

Rosemead Maintenance Station. Based on several observations of hydraulic capacity
exceedance at the Foothill Maintenance Station, bypass at the Foothill Maintenance
Station Fossil Filter™ DII generally was observed to occur when a flow rate of 0.07 cfs
(31 gpm) was reached. Refer to Photograph 2-9 at the end of this section.

Blockage and clogging of cartridges. Despite removing trash/debris/sediment prior to a
storm event and once during a storm event, bypass continued to be observed. Typically,
after the trach/debris/sediment removal occurred, more trash/debris/sediment would be
deposited during the course of the storm, again leading to more bypass. Refer to
Photograph 2-10 at the end of this section.

During the last storm at Foothill Maintenance Station, the stainless steel flange holding

the cartridges bent upward due to the weight of water, and bypass occurred underneath
the cartridges.

Despite the flow bypass and flooding that occurred, the thresholds required for replacement of
the unit (adsorbent granules dark gray or darker, or structural integrity problems) were not
reached. The units were removed at the end of the storm season for analysis.

2-16
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BMP Retrofit Pilot Program
1999-2000 Summary Report
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SITE PHOTOGRAPHS

Photograph 2-1

Altadena Maintenance
Station Biofiltration Strip
(73211). As part of the
operational characteristics
of the strip, the spreader

ditch is dewatered
following each rain event.

Photograph 2-2

1-605/SR-91 Biofiltration
Strip (73222a). Trash and
debris at the

asphalt/viofilter interface.
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SITE PHOTOGRAPHS (continued)

Photograph 2-3

1-605/SR-91 Biofiltration
Swale (73222b). Trash and
debris in the concrete
spreader/biofilter interface.

Photograph 2-4

Cerritos Maintenance
Station Biofiltration Swale
(73223). Runoff has
infiltrated through
previously filled-in gopher
holes causing extensive
erosion.
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SITE PHOTOGRAPHS (continued)

Photograph 2-5

Cerritos Maintenance
Station Biofiltration Swale
(73223). Trash and debris
collected in the concrete
spreader/biofilter interface
and in the first third of the
swale.

Photograph 2-6

1-5/1-605 Biofiltration
Swale (73224). Trash and
debris collected in the
concrete spreader/biofilter
interface.
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Photograph 2-7

1-605/Carson Biofiltration
Swale (73225). Trash and
debris collected in the
energy dissipater,

Photograph 2-8

Rosemead Maintenance
Station South
StreamGuard™ Drain Inlet
Insert (73218). Localized
flooding has occurred.
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SITE PHOTOGRAPHS (continued)

Photograph 2-9

Storm water runoff
bypassing Fossil Filter™
DII cartridges into
overflow area at Foothill
Maintenance Station
(73216). This typically
occurred when the tlow
rate exceeded 0.07 cfs.

Photograph 2-10

Las Flores Maintenance
Station (73217). Layer of
fine sediment in Fossil
Filter™ DII adsorbent
granules, impeding flow
through filter cartridges
and causing subsequent
flow bypass.
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SITE PHOTOGRAPHS (continued)

Photograph 2-11

1-605/SR-91 Iufiltration
Basin (73101) junction
box. Flow bypassed the
infiltration basin by
flowing over the overflow
wetr.

Photograph 2-12

Altadena Maintenance
Station Infiltration Trench
(73211). Infiltration
Trench filled and
discharged through the
overflow pipe.
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3.0 BMP AND SITE MAINTENANCE

The primary objective of BMP maintenance is to ensure that each site 1s properly maintained to
achieve optimum performance. Preventive and corrective maintenance measures were

undertaken in accordance with the OMM Plan and the Maintenance Indicator Document (MID}.
These measuras inclnded:

Removal of standing water;

Sediment erosion control and removal;
Structural integrity;

Landscape management;

Graffiti removal,

Trash and debris removal; and
General facility maintenance.

* & 9 o @ 2 &

Regularly scheduled maintenance inspections were conducted monthly, with weekly surveys
being performed during extended periods of wet weather. Maintenance visits were also
conducted after each large storm event (greater that 0.5 inches). During the visits, maintenance
observations and needs were documented on the “BMP Site Inspection Checklist” (Form C of
the OMM Plan Volume II Field Guidance Notebooks). Based on this documentation, any
immediate maintenance needs were arranged and documented on the "BMP Site Maintenance
Form" (Form E of the OMM Plan Volume II Field Guidance Notebooks).

341 Summary of Inspection and Maintenance Activities

The following sections describe maintenance activities performed at each BMP site between
June 1999 and June 2000. A comparison of maintenance requirements (frequencies and average
times to perform) is graphically shown in Figures 3-la through 3-4b. More detail on BMP
maintenance is available at the following web site: http://www.rbf.com/caltrans/. Please note,
however, that the maintenance times provided in the database are times required for each
maintenance activity to be conducted, and do not distinguish whether one or more persons had
performed the task (i.e., sometimes one person does a task while other times more than one

person is involved). The average maintenance times illustrated in the figures have been adiusted
to account for this.
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3.1.1

Biofiltration Strips

Overall Review of Maintenance Activities at the Biofiltration Strips

Maintenance activities at the Biofiltration Strips consisted of unscheduled and routine
maintenance. Unscheduled mamntenance at both Biofiltration Strips consisted of the following:

1.

Irrigating the salt grass for establishment. In July 1999, the strips were relinquished from
RBF to Law Crandall for operation and maintenance. Law Crandall continued irrigation
efforts in a weaning manner to establish the strips in meeting the 90 percent coverage
requirement. The strips were brought up to the 90 percent coverage requirement by
October 1, 1999 and imigation continued through Pecember 1999 at the Altadena
Maintenance Station and January 2000 at the I-605/SR-91. During various periods,
vegetation color changed from green to yellow and then to brown in some cases but
density was always maintained.  Subsequently, the vegetation consultant (Margot
Griswold) reviewed each site and determined that the soil was drying out because of the
weaning process and because of relatively warm temperatures, resulting in the change in
vegetation color. She also determined that the vegetation was still alive because it had
green tips. Consequently, the watering schedule was increased for approximately one
month and then reduced.

2. Fertilization of salt grass in June 1999 by RBF.

Routine inspections were conducted on a monthly basis and weekly during extended periods of
wet weather. In accordance with the MID and OMM Plan, routine maintenance activities at both
the Altadena Maintenance Station and I-605/SR-91 Biofiluation Strips consisted of  the
following:

1.

D-7

Cutting the salt grass twice to a nominal height of 6 inches and removing the cutiings.
When cutting the salt grass, it first needs to be "fluffed up” so that it could be cut to the

appropriate height. After the salt grass was cut, the cuttings were removed with a soft
rake and disposed.

Manually removing weeds from the strips.

Removing trash and debris from the strips.

3-2
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Overall Review of Maintenance Activities at the Altadena Maintenance Station Biofiltration Strip
(73211a)

Site-specific maintenance activities at the Altadena Maintenance Station Biofiltration Strip
consisted of the following:

1. Dcwatcring the strip's spreader ditch following each storm event to eliminate ponding
water conditions, which could promote mosquito breeding. Originally, any water that
was captured in the collector ditch was allowed to remain (i.e., the spreader ditch was not
dewalered). However, mosquitoes breeding became prevalent. During the 7th Quarterly
Status Meeting, it was decided that a new maintenance threshold be developed to dewater
the spreader ditch. Subsequently, as part of the operational characteristics of the strip, the
spreader ditch is dewatered following each rain event. At the end of the wet season, the
bypass plug from the spreader ditch to the Infiltration Trench was opened to allow runoff
from summer storm events to drain directly into the Infiltration Trench.

2. Removing sediment from the spreader ditch prior to the wet season and when the
spreader ditch was dewatered.

Figure 3-la summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-1b summarizes the average amount of
time spent performing each activity.

Overall Review of Maintenance Activities at the I.605/8R-9] Riofiltration Strip (73222a)

Site-specific maintenance activities at the 1-605/SR-91 Biofiltration Strip consisted of the
following:

1. Transplanting salt grass in two bare areas (448 sf and 60 sf). To promote adequate
coverage at the 1-605 at Carson Swale, RBI' removed salt grass (10 percent of the strip's
area) from two locations within the 1-605/SR-91 Strip. Various strategies were used to
re-establish vegetation in the donor areas including 1) applying seed, 2) transplanting salt
grass plugs, and 3) transplanting salt grass flats. The first two methods were unsuccesslul
at re-establishing the salt grass despite intensive watering. The third method,
transplanting salt grass flats, had limited success (i.e., vegetation growth and coverage
was sparse). Establishment was limited because the transplanted salt grass was only
irrigated once after being transplanted, in accordance with the MID.

2. Scarifying and hydroseeding bare areas outside of the strip but within its maintenance
boundary for erosion control.
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3. Cutting surrounding erosion control vegetation, which was located within the BMP's
maintenance boundary. After the erosion contro! vegetation was cut, the cuttings were

removed and disposed.

4. CUopher inspection and abatement.

Figuie 3-la sumunarizes the frequency of nuintenance activities (e, number of Gimes
maintenance was conducted at the BMP) and Figure 3-1b summarizes the average amount of
time spent performing each activity,
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Figure 3-1a: Frequency of Maintenance Activities at the Biofiltration Strips
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3.1.2 Biofiltration Swales

Overall Review of Maintenance Activities at the Biofiltration Swales

Mainienance activities at the Biofiltration Swales consisted of unscheduled and routine
maintenance. Unscheduled maintenance at each Biofiltration Swale consisted of the following:

Irrigating the salt grass for establishment. In July 1999, the swales were relinquished
from RBF to Law Crandall for operation and maintenance. Law Crandall continued
irrigation efforts in a weaning manner to establish the swales in meeting the 90 percent
coverage requirement. The swales were brought up to the 90 percent coverage
requirement by October 1, 1999 and irrigation continued through December 1999.
During various periods, vegetation color changed from green to yellow and then to brown
in some cases but density was always maintained. Subsequently, the vegetation
consultant (Margot Griswold) reviewed each site and determined that the soil was drying
out because of the weaning process and because of relatively warm temperatures,
resulting in the change in vegetation color. She also determined that the vegetation was
still alive because it had green tips. Consequently, the watering schedule was increased
for approximately one month and then reduced.

2. FPertilization of salt grass in June 1999 by RBF.

Routine inspections were conducted on a monthly basis and weekly during extended periods of
wet weather, In accordance with the MID and OMM Plan, routine maintenance activities at each
Biofiltration Swale consisted of the following:

D-7

1.

Scarifying and hydroseeding the swale's side slopes and bare areas outside of the swale
but within its maintenance boundary for erosion control.

Cutting the salt grass twice to a nominal height ot 6 inches and removing the cuttings.
When cutting the salt grass, it first needs to be "fluffed up” so that it could be cut to the
appropriate height.  After the salt grass was cut, the cuttings were removed with a soft
rake and disposed.

Manually removing weeds from the swale.

Removing trash and debris from the swale.
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Overall Review of Maintenance Activities at the I-605/SR-91 Biofiltration Swale (73222b)

Site-specific maintenance activities at the 1-605/SR-91 Riofiltration Swale consisted of
unscheduled and routine maintenance.

Unscheduled maintenance at the swale consisted of the following:

1. Removing eroded soil from the energy dissipater. On two occasions, minor erosion
occurred at the headwall of the inlet pipe. Soil had eroded from the freeway embankment
and deposited in the energy dissipater. Subsequently, the soil was removed from the
energy dissipater.

2. Clearing the natural channel downstream of the swale to prevent backwater conditions in
the swale. During the February 20, 2000 event, a team of technicians cleared vegetation
in the downstream channel and removed high spots to allow free flowing condition from
the swale.

Routine maintenance activities at the swale included:

1. Transplanting salt grass in a few small bare areas. Establishment was limited because the
transplanted salt grass was only irrigated once after being transplanted, in accordance
with the MID.

2. Cutting surrounding erosion control vegetation, which was located within the BMP's
maintenance boundary. After the erosion control vegetation was cut, the cuttings were
removed and disposed.

3. Gopher inspection and abatement.

Figure 3-2a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-2b summarizes the average amount of

time spent performing each activity.

Overall Review of Maintenance Activities at the Cerritos Maintenance Station Biofiltration
Swale (73223)

Site-specific maintenance activities at the I1-605/SR-91 Biofiltration Swale consisted of
unscheduled and routine maintenance.

Unscheduled maintenance at the swale consisted of the following:
1. Repaired structural damage caused by gophers. Despite regularly scheduled inspection

and abatement, gophers continued to burrow through the swale, causing structural
damage. Initially, burrows were backfilled and compacted with onsite soil. However, as
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flow progressed through the swale during storm events, it infiltrated through previously
filled-in gopher holes causing the runoff to flow into the subsurface gopher hole laterals.
Flow eventually eroded areas of the side slope where gopher holes had been previously
filled in and where new gopher holes had been burrowed during the storm event. This
resulted in structural damage to the swale and flow bypass. A second strategy of filling
gopher hole laterals with clay material was attempted. Similar to the first strategy, flow
migrated around the clay-filled gopher holes and eroded areas of the side slope. Again,
this resulted in structural damage to the swale and flow bypass. A third strategy of
removing and rebuilding entire sections of the swale’s side slope was undertaken. This
strategy worked temporarily until the gophers migrated back to the repaired section.
Another problem caused by the gophers was the reduction in vegetation cover below the
MID requirement of 90 percent. In accordance with the MID, the bare areas will be
transplanted with salt grass in the fall. Other strategies to minimize/prevent damage
caused by gophers will be discussed during the summer of 2000.

Routine maintenance activities at the swale included:

1. Cutting surrounding erosion control vegetation, which was located within the BMP's
maintenance boundary. After the erosion control vegetation was cut, the cultings were
removed and disposed.

2. Gopher inspection and abatement.
Figure 3-2a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-2b summarizes the average amount of
time spent performing each activity.

Overall Review of Maintenance Activities al the I-5/1-6035 Biofiltration Swale (73224)

Site-specific maintenance activities at the 1-5/1-605 Biofiltration Swale consisted of routine
maintenance.

Routine maintenance at the swale consisted of the following:

1. Cutting surrounding erosion contrel vegetation, which was located within the BMP's
maintenance boundary. After the erosion control vegetation was cut, the cuttings were
removed and disposed.

2. Gopher inspection and abhatement.

Figure 3-2a summarizes the frequency of maintenance activities (i.e., number of times

maintenance was conducted at the BMP) and Figure 3-2b summarizes the average amount of
time spent performing each activity.
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Overall Review of Maintenance Activities at the I-605 at Carson Biofiltration Swale (73225)

Site-specific maintenance activities at the I-605 at Carson Biofiltration Swale consisted of
routine maintenance.

Routine maintenance activities at the swale included:

1. To promote adequate coverage at the 1-605 at Carson Swale, RBF used various strategies
establish vegetation including 1) transplanting salt grass from donor areas of the I-
605/SR-91 Strip and 2) transplanting salt grass plugs.

2. Catting surrounding erosion control vegetation, which was located within the BMP's
maintenance boundary. After the erosion control vegetation was cut, the cuttings were
removed and disposed.

3. Removing leaves from the swale, which fell from a nearhy tree. The leaves had
compacted the swale's vegetation.

Figure 3-2a summarizes the frequency of maintenance activities (i.e., number of times

maintenance was conducted at the BMP) and Figure 3-2b summarizes the average amount of
time spent performing each activity.
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Figure 3-2a: Frequency of Maintenance Activities at the Biofiltration Swales
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3.1.3 Drain Inlet Inserts

Overall Review of Maintenance Activities at the Foothill Maintenance Station StreamGuard™

DII (73216N)

Maintenance activitics at the Foothill Maintenance Station StreamGuard™ DII consisted of one-
time maintenance activities and routine mainfenance activities.

Une-time maintenance activities conducted at the site mnclude the following:

1. Prior to the 1999-2000 wet season, the DII was installed and the interface gap between
the DII fabric and the drain inlet was eliminated using wood shims to compress the DII
fabric against the drain inlet walls.

2. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults.

Routine inspections were conducted at the site prior to and during each storm event. Organic
material, mostly leaves, was removed from the DII once during the fall. Removed material was
placed in an on-site storage container designed to emulate DII conditions. The thresholds for
replacement of the DII provided in the MID were not reached. The DII was removed during the
first week of June 2000 and subsequently analyzed.

Figure 3-3a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-3b summarizes the average amount of
time spent performing each aclivily.

Overall Review of Maintenance Activities at the Las Flores Maintenance Station StreamGuard™
DII(73217N)

Maintenance activities at the Las Flores Maintenance Station StreamGuard™ DII consisted of
one-time maintenance activities, unscheduled maintenance activities, and routine maintenance
activities.
One-time maintenance activities conducted at the site include the following:
1. Prior to the 1999-2000 wet season, the DI was installed and the interface gap hetween
the DII fabric and the drain inlet was eliminated using wood shims to compress the DII

fabric against the drain inlet walls.

2. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults,
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Unscheduled maintenance activities were conducted three times. The first time, standing water
in the cone cause the DII to slip down and fall into the bottom of the drain inlet. Material was
removed from the DI and the DIl was subsequently reinstalled to its original position and the
infet-DII interface was tightened using additional wood shims. Removed material was placed in
an on-site storage container designed to emulate DII conditions. The second and third time,
standing water in the cone caused the DII to slip in one location along the inlet edge. The DII
was returned to its original position and tightened using additional shims.

Routine inspections were conducted at the site prior to and during each storm event, but no
maintenance was required because the DII did not meet the preventive maintenance thresholds in
the Maintenance Indicator Document (MID). The thresholds for replacement of the DII provided

in the MID were not reached. The DII was removed during the first week in June 2000 and
subsequently analyzed.

Figure 3-3a summarizes the frequency of maintenance activities (e, number of times
maintenance was conducted at the BMP) and Figure 3-3b summarizes the average amount o time
spent performing each activity.

Overall Review of Maintenance Activities at the Rosemead Maintenance Station StreamGuard™
DIl (732188)

Maintenance activities at the Rosemead Maintenance Station StreamGuard™ DII consisted of
one-time maintenance activities, unscheduled maintenance activities, and routine maintenance
activities.

One-time maintenance activities conducted at the site include the following:

1. Prior to the 1999-2000 wet season, the DIl was installed and the interface gap between
the DI fabric and the drain inlet was eliminated using wood shims to compress the DIT
fabric against the drain inlet walls.

2. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults.

Two unscheduled maintenance activities were performed at the site. Standing water in the cone
caused the DII to slip in one location along the inlet edge. The DII was reinstalled to its original
position and tightened using available shim stock.

Routine inspections were conducted at the site prior to and during each storm event. Organic
material, mostly leaves, was removed from the DII once during the fall. Removed material was
placed in an oo-site storage container designed 0 emulate DIT conditions.  The thresholds for
replacement of the DII provided in the MID were not reached. The DII was removed during the
first week in June 2000 and subsequently analyzed.
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Figurc 3-3a summarizes the frequency of maintenance activitics (i.c., number of times
maintenance was conducted at the BMP) and Figure 3-3b summarizes the average amount of
time spent performing each activity.

Overall Review of Maintenance Activities at the Foothill Maintenance Station Fossil Filter™ DIl
(7321685)

Maintenance activities at the Foothill Maintenance Station Fossil Filter™ DII consisted of one-
time maintenance activities, non-routine, and routine maintenance activities.

One-time maintenance activities conducted at the site include the following:

1. The interface between the DII and the inlet was checked for gaps prior to the beginning
of the 1999-2000 wet season and throughout the wet season; no gaps were found.

2. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults.

Non-routine maintenance was conducted following the April 17 storm, when the stainless steel
flange holding the cartridges bent upward due to the weight of water, and bypass occurred
underneath the cariridges. Maintenance consisted of removing the DII, bending the [lange back
into its original position, and then reinstalling the DIL

Routine mspections were conducted at the site prior to and duning each storm event. Generally,
small amounts of trash, debris, and sediment were removed from the DII both before and once
during a storm event. Removed trash, debris, and sediment were placed in an on-site storage
container designed to emulate DII conditions.

The thresholds for replacement of the DII provided in the MID were not reached. The adsorbent
granules were removed during the first week in June 2000. Subsequently, the adsorbent granules
from the cartridges and trash, debris, and sediment collected during the 1999-2000 wet season
were sent to the laboratory for analysis.

Figure 3-3a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3.3b summarizes the average amount of
time spent performing each activity.

Overall Review of Maintenance Activities at the Las Flores Maintenance Station Fossil Filter™

DI {(732175)

Maintenance activities at the Las Flores Maintenance Station Fossil Filter™ DII consisted of one-
fime maintenance activities and routine maintenance activities.
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One-time maintenance activities conducted at the site include the following;

1. The interface gap between the DII and the inlet was sealed with spray foam prior to the
beginning of the 1999-2000 wet season. The interface was also checked for gaps
throughout the wet season; no gaps were found.

2. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults.

Routine inspections were conducted at the site prior to and during each storm event. Generally,
small amounts of organic debris and sediment were removed from the DII both before and once
during a storm event. Removed organic debris and sediment were placed in an on-site storage
container designed to emulate DII conditions.

The thresholds for replacement of the DII provided in the MID were not reached. The adsorhent
granules were removed during the first week in June 2000, Subsequently, the adsorbent granules
from the cartridges and trash, debris, and sediment collected during the 1999-2000 wet season
were sent to the laboratory for analysis.

Figure 3-3a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figurc 3-3b summarizes the average amount of

time spent performing each activity.

Overall Review of Maintenance Activities ar the Rosemead Maintenance Station Fossil Filter™
DII (73218N)

Maintenance activities at the Rosemead Maintenance Station Fossil Filter™ DII consisted of one-
time maintenance activities and routine maintenance activities.

One-time maintenance activities conducted at the site include the following:
1. The interface between the DII and the inlet was sealed with spray foam prior to the
beginning of the 1999-2000 wet season. The interface was also checked for gaps

throughout the wet season; no gaps were found,

2. A section of rubber was placed along the curb inlet-DII interface to promote flow into the
DIL

3. Rubber berms were placed around the monitoring vaults to address the concern that
untreated flow could enter the vaults.

Routine inspections were conducted at the site prior to and during each storm event. Generally,
small amounts of organic debris, trash, and sediment were removed from the DII both before and
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once during a storm event. Removed organic debris, trash, and sediment were placed in an on-

sitc storage container designed to cmulate the ambient conditions at the top of the screen in the
cartridges.

The thresholds for replacement of the DI provided in the MID were not reached. The adsorbent
granules were removed during the first week in June 2000. Subsequently, the adsorbent granules

from the cartridges and organic debris, trash, and sediment collected during the 1999-2000 wet
season were sent to the laboratory for analysis.

Figure 3-3a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-3b summarizes the average amount of
time spent performing each activity.
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Figure 3-3a: Frequency of Maintenance Activities at the DII Sites
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Figure 3-3b: Average Maintenance Times at the DII Sites
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3.1.4 Infiitration Basin

Overall Review of Maintenance Activities at the I1-605/SR-91 Infiltration Basin (73101)

Maintenance activities at the I-605/SR-91 Infiltration Basin (IB) consisted of one-time
maintenance activities, unscheduled maintenance activities, and routine maintenance activities.

There was one one-time maintenance activity at the IB. In December of 1999, the bottom and
side slopes of the IB was scarified and hydroseeded. By February 2000, the hydroseed sprouted
and covered most of the IB.

The following unscheduled maintenance activities were performed at the site:

1. Removing ponded water from the overflow structure, prior to it being grouted with
congrete.

2. Modifications were made to enhance flow into the IB. These consisted of (a) creating a
shallow sump (approximately 3/4 inches in depth) in the bottom of the overflow structure
and (b) increasing the height of a stainless steel weir plate in front of the overflow pipe.

3. Several times, minor erosion was observed at the downstream end of a shallow asphalt
swale on the perimeter road. The erosion was repaired, and to prevent reoccurrence of
problem, sandbags were placed at the end of the swale where it discharged into the edge
of the IB.

Routine inspections were conducted per the OMM Plan and MID. Routine maintenance
included removal of trash and debris, removal of woody vegetation, cutting the vegetation to a
height of approximately six inches and removing and disposing of the cuttings, and compaction
of ground squirrel holes and gopher burrows.

Figure 3-4a summarizes the frequency of maintenance activities (ie., number of times
maintenance was conducted at the BMP) and Figure 3-4b summarizes the average amount of
time spent performing each activity.
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3.1.5 Infiltration Trench

Overall Review of Maintenance Activities at the Altadena Maintenance Station Infiltration

Trench (73211b)

Very little maintenance activity was conducted at the Altadena Maintenance Station Infiltration
Trench. Routine inspections, required by the OMM Plan and MID, were conducted. Routine
maintenance activities included the removal of small amounts of trash and debris.

Figure 3-5a summarizes the frequency of maintenance activities (i.e., number of times
maintenance was conducted at the BMP) and Figure 3-5b summarizes the average amount of
time spent performing each activity.
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Figure 3-4a: Frequency of Maintenance Activities at the Infiltration Basin and Infiltration Trench
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4.0 COST SUMMARY

A cost summary for maintenance of the BMPs during the 1999/2000 year is provided in
the tollowing spreadsheets. These cost summaries provided maintenance hours with
generic rates.
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