CALTRANS
BMP RETROFIT PILOT PROGRAM

of

ftrans

DISTRICT 7, LOS ANGELES

BMP OPERATION, MAINTENANCE, AND
MONITORING

STATUS REPORT

BROWN ano CALDWELL

June 1999



BMP Retrofit Pilot Program
Operation, Maintenance, and Monitoring Status Report

Caltrans District 7 (Brown and Caldwell)
lo/trans June 1999

RETROFIT PILOT PROGRAM
CALTRANSDISTRICT 7

BEST MANAGEMENT PRACTICES
OPERATION, MAINTENANCE, AND MONITORING
STATUSREPORT

1.0 BMPWATER QUALITY MONITORING

This summary report encapsulates the 1998/1999 water quadity monitoring at a portion of
Digrict 7 dtes involved in the Cdtrans Best Management Practices (BMP) Retrofit Rilot
Program. Stormwater monitoring occurred as BMP condruction was completed, which initiated
on March 20, 1999.

This report addresses Didrict 7 BMP locations that were monitored under the respongbility of
Brown and Caddwel. Montgomery Watson and Law/Cranddl dso share the BMP Pilot Program
monitoring respongbility in Didrict 7, and it is suggested that the corresponding Synopsis
authored by these consultants be reviewed to gain afull perspective of the Digtrict 7 BMP effort.

The data presented in this document is prdiminary and has not been subject to full-scae
vdidaion and qudity-control review. It is presented as summay information only as an
indicator to dormwater monitoring characterisics, which is not intended as an andyticd
assessment. Final review and decisons regarding the vaidity of storm results are expected to be
detailed in further reports that will be prepared during summer 1999.

It is important to note that the results presented here are based on early field exposures of newly
congtructed BMP trestment units, and, as such, should be judged as undergoing early “bresk in”
conditions. During these fird exposures, dructurd, ingrumental, mechanicd, and aesthetic
adjusments were made to improve operation. In particular, flow measurement insruments a
severd locations were not accurate when exposed to red fied conditions. Based on the
knowledge gained in these early exposures, BMP performance, monitoring instrument accuracy,
and hydraulic functions (pumping schemes, etc.) will be improved for the 1999/2000 monitoring
Season.

For ease of presentation, refer to the end of each respective section for dl referenced figures.
1.1  Hydrology

The sections that follow describe BMP and ste hydrologicd characteristics as observed during
storm monitoring events and maintenance ingpections during 1998/1999.
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1.1.1 Precipitation During the 1998/1999 Water Year (Indicator Sitesand BMPS)

The indicator dte for Didrict 7 corrdation was the Civic Center in downtown Los Angeles.
Although wegather conditions and patterns were dgnificantly different between this “reference’
location the data gathered did offer some corrdating information. This indicator Ste does reflect
gmilar ranfal occurrences during wet season monitoring a Brown and Cadwel Didrict 7 BMP
dtes. Refer to the summary tabulation below (Tables 1.1.1.1 through 1.1.1.5) for comparison of
these Stes rdative to the indicator location. Measured rainfal vaues have been bolded for ease
of reference.

Table1.1.1.1
Measured Rainfall, Los Angeles Civic Center, March 1 through April 16, 1999.

March 1999 April 1—16, 1999
Los Angeles Civic Center Los Angeles Civic Center
Precip. Precip. Precip. Precip.
D&y | (irened) | P | (inohed | P | nehed) | P¥ | (inche)
1 0.0 16 0.0 1 0.0 16 0.0
2 0.0 17 0.0 2 0.03 17
3 0.0 18 0.0 3 0.0 18
4 0.0 19 0.0 4 0.0 19
5 0.0 20 0.22 5 0.0 20
6 0.0 21 0.0 6 0.73 21
7 0.0 22 0.0 7 0.39 2
8 0.0 23 0.0 8 0.0 23
9 0.10 24 0.0 9 0.08 24
10 0.0 25 0.0 10 0.0 25
11 T 26 0.08 11 0.28 26
12 0.0 27 0.0 12 1.06 27
13 0.0 28 0.0 13 0.0 28
14 0.0 29 0.0 14 0.0 29
15 T 30 0.0 15 0.0 30
31 0.0

The data presented here is as a reference only. The actud rainfdl a individud BMP stes will
vay from the vaues given in the table. The data presented above for Los Angdes is as of 4:00
p.m. isfor the preceding 24 hours on the date indicated.
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Table1.1.1.2
Measured Rainfall, 5/605 Extended Detention Basin, March 1 through April 16, 1999.
March 1999 April 1—16, 1999
5/605 Extended Detention Basin 5/605 Extended Detention Basin

Precip. Precip. Precip. Precip.
Dy | nch%s) Dy | nch%s) Day (Inchrés) Day | nch%s)
1 0.0 16 0.0 1 0.17 16 0.0
2 0.0 17 0.0 2 0.0 17
3 0.0 18 0.0 3 0.0 18
4 0.03 19 0.0 4 0.0 19
5 0.0 20 0.17 5 0.0 20
6 0.0 21 0.0 6 0.57 21
7 0.01 2 0.0 7 0.2 22
8 0.0 23 0.0 8 0.04 23
9 0.0 24 0.0 9 0.01 24
10 0.0 25 0.04 10 0.0 25
1 0.0 26 0.08 11 1.03 26
12 0.0 27 0.0 12 0.02 27
13 0.0 28 0.0 13 0.0 28
14 0.0 29 0.0 14 0.0 29
15 0.0 30 0.0 15 0.0 30

31 0.0
Table1.1.1.3
Measured Rainfall, 605/91 Extended Detention Basin, March 1 through April 16, 1999.
March 1999 April 1—16, 1999
605/91 Extended Detention Basin 605/91 Extended Detention Basin

Precip. Precip. Precip. Precip.
Day | nchrt)as) Day | nchF()es) Day (Inch?es) Day | nchrc)as)
1 0.0 16 0.0 1 0.17 16 0.0
2 0.0 17 0.0 2 0.01 17
3 0.01 18 0.0 3 0.03 18
4 0.03 19 0.0 4 0.0 19
5 0.0 20 0.14 5 0.0 20
6 0.0 21 0.0 6 0.44 21
7 0.0 2 0.0 7 0.31 22
8 0.0 23 0.0 8 0.0 23
9 0.04 24 0.0 9 0.04 24
10 0.0 25 0.58 10 0.0 25
11 0.03 26 0.0 11 1.36 26
12 0.0 27 0.0 12 0.29 27
13 0.0 28 0.0 13 0.0 28
14 0.0 29 0.0 14 0.0 29
15 0.64 30 0.0 15 0.0 30

31 0.0
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Table1.1.1.4
Measured Rainfall, Eastern Regional MS Sand Filter, March 1 through April 16, 1999.
March 1999 April 1—16, 1999
Eastern Regional M S Sand Filter Eastern Regional M S Sand Filter
Precip. Precip. Precip. Precip.
D8y | ooy | P | (nches | P | nches | P | (inches
1 0.0 16 0.0 1 0.14 16 ND
2 0.0 17 0.0 2 0.0 17
3 0.05 18 0.0 3 0.0 18
4 0.0 19 0.0 4 0.0 19
5 0.0 20 0.22 5 0.0 20
6 0.0 21 0.0 6 0.58 21
7 0.0 2 0.0 7 0.28 2
8 0.0 23 0.0 8 0.09 23
9 0.04 24 0.0 9 ND 24
10 0.0 25 0.14 10 ND 25
11 0.0 26 0.08 11 ND 26
12 0.0 27 0.0 12 ND 27
13 0.0 28 0.0 13 ND 28
14 0.0 29 0.0 14 ND 29
15 05 30 0.0 15 ND 30
31 0.0
ND = No data.
Table1.1.1.5
Measured Rainfall, Foothill MS Sand Filter, March 1 through April 16, 1999.
March 1999 April 1—16, 1999
Foothill M S Sand Filter Foothill MS Sand Filter
Precip. Precip. Precip. Precip.
Day (Inches) Day (Inches) Day (Inches) Day (Inches)
1 0.0 16 0.0 1 0.07 16 0.0
2 0.0 17 0.0 2 0.0 17
3 0.0 18 0.0 3 0.0 18
4 0.0 19 0.0 4 0.0 19
5 0.0 20 ND 5 0.0 20
6 0.0 21 0.0 6 1.12 21
7 0.0 2 0.0 7 0.34 2
8 0.0 23 0.0 8 0.12 23
9 0.0 24 0.0 9 0.0 24
10 0.0 25 0.01 10 0.0 25
11 0.0 26 0.25 11 0.68 26
12 0.0 27 0.0 12 0.18 27
13 0.0 28 0.0 13 0.0 28
14 0.0 29 0.0 14 0.0 29
15 0.0 30 0.0 15 0.0 30
31 0.0
ND = No data.
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1.1.2 Precipitation during Monitored Events

Precipitetion was measured a dl dStes with a tipping ran-gauge bucket, capable of measuring
every 0.01 inches of ranfal. Precipitation during the monitored events varied from sorm event
and BMP gte. For dl events, ranfal ranged from a low of 0.57 inches to 1.62 inches. Brown
and Cadwel mobilized for four sorm events during the 1998/1999 season, however the first
gorm event (of March 20, 1999) did not produce enough ranfadl and, therefore, is not
represented in the report. Three storm events were successfully captured to varying degrees. The
types of BMPs monitored during the 1998/1999-storm season were two extended detention
basins (EDB) and two sand filters (SF). The storms and BMP sites that were monitored include:

Event 1 March 20, 1999 — Cancelled due to insufficient rainfal (no monitoring),
Event 2: March 25, 1999 - EDB Site 74102 (1-605/SR-95),

Event 3 April 6, 1999 - EDB Site 74101 (I-5/1-605), EDB Site 74102 (I-605/SR-95),
SF Site 74202 (Eastern Regiona Maintenance Station), and SF Site 74203 (Foothill
Maintenance Station), and

Event 4 April 11, 1999 - EDB Site 74101 (I-5/1-605), EDB Site 74102 (I-605/SR-
95), and SF Site 74203 (Foothill Maintenance Station).

Summary datistics for sorm events are summarized in Table 1.1.2.1 (rainfal) and Table 1.1.2.2
(flow).

1.1.21  Rainfall Data—Event 1 (March 20, 1999)

This gorm monitoring event was cancdled due to an inaufficient amount of rainfal. Therefore,
no data was collected for this event.

1.1.2.2 Rainfall Data- Event 2 (March 25, 1999)

During the first monitored storm event of March 25, 1999, the F605/SR-91 EDB received 0.57
inches of ranfdl from 08:.00 PST to 17:30 PST (9.5 hours). The ranfdl had a maximum
intengty of 0.12 inches’hour. No other dtes were successfully monitored. The rainfal began at
approximately 08:00 PST and ended around 17:30 PST. The last rainfdl, previous to this storm,
was 4.9 days with arainfal amount of 0.13 inches (the aborted Event 1).
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Table1.1.2.1
Summary of Storm Rainfall Statistics, District 7 BMPs, Brown and Caldwell
Event Rainfall Data
Maximum
Site/Event Start Stop Duration Total Intensity Antecedent Antecedent
(date/time) (date/time) (hh:mm) | (inches) | (incheshour) (days) (inches)
Event 2
[-605/SR-91{  3/25/99 8:00 3/25/99 17:30 9:30:00 0.57 0.12 49 0.13
Event 3
1-5/1-605-Inf|  4/6/99 7:00 4/7/99 10:45 27:45:.00 0.77 0.32 45 0.17
1-605/SR-91-Inf|  4/6/99 7:00 4/7/99 14:00 31:00:00 0.71 0.16 11.6 0.17
Eastern-Inf|  4/6/99 7:30 4/7/99 11:.06 27:36:00 0.86 0.16 116 0.14
Foothill-Inf[  4/6/99 7:00 4/7/99 11:00 28:00:00 145 0.60 11.0 0.07
Event 4
1-5/1-605-Inf[  4/11/99 11:05 4/12/99 0:07 13:02:00 148 0.32 4.0 0.77
1-605/SR-91-Inf| 4/11/99 13:00 4/12/99 1:28 12:28:00 1.62 0.36 4.0 0.71
Foothill-Inf[ 4/11/99 13:00 4/12/99 2:51 13:51:.00 0.85 0.24 41 0.25
Table1.1.2.2
Summary of Storm Flow Statistics, District 7 BMPs, Brown and Caldwell
Event Flow Data
Estimated| Peak
Site/Event Start Stop Duration | Retention Total Peak Capture | Capture
(date/ time) (date/ time) (hh:mm) | (hh:mm) (cf) (cf9) (percent) [ (Y/N)
Event 2
1-605/SR-91-Inf| 3/25/99 11:31 3/25/99 16:57 5:26:00 6:06:00 1,402 0.36 100 Y
1-605/SR-91-Eff| 3/25/99 12:04 3/25/99 17:37 5:33:00 680 0.06 100 Y
Event 3
I-5/1-605-Inf[  4/6/99 8:48 4/7/99 13:49 29:01:00 | 55:04:00 6,511 0.41 100 Y
1-5/1-605-Eff|  4/6/99 12:07 4/8/99 15:52 51:45:00 1,109 0.01 99 Y
1-605/SR-91-Inf|  4/6/99 9:08 4/7/99 11:01 25:53:00 | 28:04:00 2,216 0.64 100 Y
1-605/SR-91-Eff|  4/6/99 10:18 4/7/99 13:12 26:54:00 510 0.55 100 Y
Eastern-Inf|  4/6/99 8:19 4/7/99 12:22 28:03:00 | 45:26:00 4,374 0.15 95 Y
Eastern-Eff| 4/6/99 10:34 4/8/99 5:45 43:11:00 8,196 0.23 79 Y
Foothill-Inf|  4/6/99 9:42 4/7/99 11:13 25:31:00 | 44:20:00 6,883 0.59 99 Y
Foothill-Eff|  4/6/99 10:27 4/8/99 6:02 43:35:.00 22,805 0.23 95 Y
Event 4
1-5/1-605-Inf|  4/11/99 14:46 4/11/99 21:58 7:12:00 121:09:00 12,084 0.98 87 Y
I-5/1-605-Eff| 4/11/99 17:01 4/16/99 15:55 | 118:54:00 13,796 0.13 75 Y
1-605/SR-91-Inf| 4/11/99 14:34 4/11/99 21:48 7:14:00 15:46:00 7,160 1.40 70 Y
1-605/SR-91-Eff| 4/11/99 15:28 4/12/99 6:20 14:52:00 1,964 1.02 97 Y
Foothill-Inf| 4/11/99 13:27 4/12/99 2:51 13:24:00 33:35:00 4,381 041 100 Y
Foothill-Eff| 4/11/99 15:17 4/12/99 23:02 31:45:00 17,995 0.21 99 Y
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1.1.23 Rainfall Data- Event 3 (April 6, 1999)

For the second monitored storm event of April 6, 1999, samples were collected at dl four of the
online stes. Rainfdl amounts ranged from 0.71 inches, a the F605/SR-91 EDB, to 1.45 inches
a the Foothill Maintenance Station SF. Rain intendty ranged from 0.16 inches’hour at the |-
605/SR-91 EDB and the Eastern Regiond Maintenance Station SF to 0.60 inches’hour at the
Foothill Maintenance Station SF. Rainfdl duration ranged from approximately 27.5 hours to 31
hours a Eastern Maintenance Station SF and 1-605/SR-91 EDB, respectively. The previous
ranfal, for dl dations, occurred on April 1, 1999, gpproximatey 4.5 days before this storm
event. The previous ran was insufficient to warrant a mobilization effort (0.07 inches to 0.17
inches).

1.1.24  Rainfall Data- Event 4 (April 11, 1999)

The third and last storm event of the 1998/1999-storm season occurred on April 11, 1999. This
gorm represented the largest amount of rainfal for the three monitored storms this season.
Samples were collected a three dtes (I-5/1-605 EDB, [-605/SR-91 EDB, and Foothill
Maintenance Station SF). Rainfdl totals ranged from 0.85 inches a Foothill Maintenance Station
SF to 1.62 inches a 1-605/SR-91 EDB. Ran intengty ranged from 0.24 inches’hour to 0.36
incheshour a Foothill Mantenance Station SF. Duration of the ranfdl ranged from
approximately 12.5 hours to 13.9 hours at F605/SR-91 EDB and Foothill Regiond Maintenance
Station SF, respectively.

1.1.3 Storm Water Runoff During Monitored Events

The flow data reported in this section are from the storm events that were sampled during the
1998/1999-gorm season. The two EDBs and the two sand filters were equipped with area
veocity flow meters and bubblers (AVB) to cdculate the influent flow. The effluent & the EDBs
used a bubbler and a V-notch wer to cdculate the flow. The effluent a the sand filters was
messured exclusvely with a bubbler to calculate the flow through the sump pumps.

The detention times presented in the sections below have been cdculated from when the influent
flow begins to enter the detention basn and finishes when the effluent flow has stopped.
Therefore, detention times are gregter than the duration of the effluent flow (effluent flow
typicaly lags severa hours behind influent flow).

1131 Flow Data—Event 1 (March 20, 1999)

This gorm monitoring event was cancelled due to an insufficient amount of rainfal. Therefore,
no data was collected for this event.
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1.1.32 Flow Data- Event 2 (March 25, 1999)

For Event 2, on March 25, 1999, samples were collected a the influent and effluent site of F
605/SR-91 EDB. Samples could not be collected a other operational Stes due to light rainfall
and runoff, and various equipment mafunctions.

|-605/SR-91 EDB

On March 25, 1999, the influent flow at F605/SR-91 EDB occurred from approximately 11:31
PST through 16:57 PST, for a duration of 5.4 hours. The reported flow pesked a 0.36 cubic
feet/second (cfs) ealy in the sorm immediady following an increese in ranfal intendty
(Figure 1.1.3.1) for a totd storm volume of 1,402 cubic feet (cf). Flow pesked early during the
sorm and stopped for a short period, before resuming, briefly. The estimated composite sample
captured was 100 percent of the ssormwater volume.

The effluent flow occurred from approximately 12:04 PST through 17:37 PST, for a duration of
5.6 hours. The flow pesked a 0.06 cfs for a tota volume of 680 cf. This represents a detention
time of 6.1 hours. The flow characterigics were smilar to those of the influent. The estimated
representative storm volume sample captured was 100 percent.

1.1.3.3 Flow Data- Event 3 (April 6, 1999)

For Event 3, on April 6, 1999, samples were collected at the influent and effluent Sites of +5/1-
605 EDB, 1-605/SR-91 EDB, Eastern Maintenance Station SF, and Foothill Regiond
Maintenance Station SF.

|-5/1-605 EDB

On April 6, 1999, the influent flow a I-5/1-605 EDB occurred from approximately 0848 PST
through 13:49 the following day (April 7, 1999) for a duration of 29 hours. The influent flow
responded quickly to rainfal and lack of rainfal (Figure 1.1.3.2). The flow pesked a 0.41 cfs for
a totd storm volume of 6,511 cf. The estimated representative scorm volume sample captured
was 100 percent.

The effluent flow occurred from 12:07 PST April 6, 1999, through 15:52 PST April 8, 1999, for
a duration of 51.8 hours. The flow of the effluent exiting the EDB was dow, and traled the
influent reactions by severa hours and agppeared to buffer the actions of the influent. The flow
peaked a 0.01 cfs for a totd volume of 1,109 cf. The detention time was gpproximately 55.1
hours. An gpparent problem with the effluent Ste was the inability of the basn to properly drain
because of the smdl dope of the effluent discharge pipe and the damming action of the weir.
Once the level of the water dropped below the V-notch on the weir it became necessary to
remove the drain plug (located at the bottom of the weir), to drain the remaining water. Some
unknown amount of stormwater was not sampled due to the loss of flow data. The edtimated
representative storm volume sample captured was 99 percent of the measured effluent flow.
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The discrepancy between influent and effluent volumes has two potentid causes (1) The basin
did not completely drain due to standing water that had accumulated behind the weir; and (2) the
inherent inaccuracies of the Sigma flow mees that were experienced during low flow
conditions.

|-605/SR-91 EDB

The influent flow occurred a 1-605/SR-91 EDB between 09:08 PST April 6, 1999, and 11:.01
PST April 7, 1999, for a duration of approximately 25.9 hours. The flow peaked twice during the
gorm with a lull between pesks lasting most of a 24-hour day (Figure 1.1.3.3). The pesk flow of
the entire storm was 0.64 cfs with a totd storm volume of 2,216 cf, of which a representative
stormwater sample was captured at approximately 100 percent.

The effluent flow occurred between 10:18 PST April 6, 1999 and 13:12 PST April 7, 1999, for a
duration of dmost 269 hours. The flow characteristics were smilar to the influent with a [ull
between two pesks. The flow pesked a 055 cfs for a totd storm volume of 510 cf. The
detention time was approximately 28.1 hours. The representative captured sample was estimated
to be 100 percent of the stormwater.

Eastern Regional Maintenance Station SF

The influent flow occurred a Eastern Regiond Maintenance Station SF between 08:19 PST
April 6, 1999 and 12:22 PST April 7, 1999, for a duration of approximately 28.1 hours. As noted
with the EDBs the storm was quiet br severa hours, hdfway through the sorm. As the intengty
of the rain increased, influent flow increased (Figure 1.1.3.4). The flow pesked at 0.15 cfs for a
totd stormwater influent volume of 4,374 cf. The captured sample, a representative volume of
the total stormwater, was estimated at 95 percent.

The effluent flow occurs a the Eastern Maintenance Station SF when the sump level rises to a
pre-determined level causng a floa switch to activate the sump pump. The leve a which this
occurs is gpproximately 35 feet. The combinaion of the sediment basn and the sand media
aopeared to buffer the effects of the influent sormwater upon the effluent discharge. The pesk
effluent flow (0.23 cfs) is driven by the pump rate and generdly will not vary sgnificantly. Totd
sormwater volume was reported as 8,196 cf. The detention time was approximately 45.4 hours.
The representative storm volume sample captured was estimated at 79 percent.

It should be noted that the dgorithm used to caculate pump discharge rates failed to consider the
frictiond losses attributed to the discharge pipes. This was corrected immediady after the
1998/1999 storm season.

Foothill Maintenance Station SF
The influent flow occurred a Foothill Maintenance Station SF between 09:42 PST April 6, 1999

and 11:13 PST April 7, 1999, for a duration of gpproximately 25.5 hours. As with the previous
dgetions the influent rescted quickly to ranfdl intensty (Figure 1.1.35). Most of the flow
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occurred during the beginning with periods of activity during infrequent showers. The pesk
influent flow was 059 cfs, with a sormwater volume of 6,883 cf. The representative storm
volume sample captured was estimated at 99 percent.

The effluent flow occurs at the Foothill Regiond Maintenance Station SF operates exactly as the
Eagtern Maintenance Station SF. The levd a which the sump pump is triggered is gpproximeately
4.5 feet. The combination of the sediment basin and the sand media appeared to buffer the effects
of the influent stormwater upon the effluent discharge. The peek effluent flow (0.23 cf9) is
driven by the pump rate and generdly will not vary dgnificantly. Totd Stormwater volume was
reported as 22,805 cf. The detention time was approximately 44.3 hours. The representative
sorm volume sample captured was estimated at 95 percent.

It should be noted that the agorithm used to caculate pump discharge rates faled to consder the
frictiona losses atributed to the discharge pipes. This was corrected immediatdy after the
1998/1999 storm season.

1.1.34  Flow Data- Event 4 (April 11, 1999)

For Event 4, on April 6, 1999, samples were collected at the influent and effluent dations of the
I-5/1-605 EDB, 1-605/SR-91 EDB, and Foothill Maintenance Station SF.

|-5/1-605 EDB

On April 11, 1999, the influent flow a F5/1-605 EDB occurred from approximatey 14:46 PST
through 21:58 PST, for a duration of 7.2 hours. The intengty of the ranfal was low a the
beginning of the sorm and the influent flow built up correspondingly (Figure 1.1.3.2 — Note that
the figures for cumulaive rainfdl and influent flow have a different timeine than the one usd
for the effluent flow). The flow pesked a 0.98 cfs for a totd storm volume of 12,084 cf. The
estimated representative storm volume sample captured was 87 percent.

The effluent flow occurred from 17:0 PST April 11, 1999, through 15:55 PST April 16, 1999, for
a duration of gpproximately 118.9 hours. The flow of the effluent exiting the EDB was dow, and
tralled the influent reactions by severd hours buffering the actions of the influent. In order to
drain the basin and measure the flow, effectively, the bubbler was removed from upstream of the
weir once the stage had dropped to the bottom of the \tnotch. The bubbler was than attached
downstream of the weir and the drain plug was removed a approximately 09:45 PST on April
15, 1999. Appropriate modifications to the software dlowed for the different calculations.
Therefore the data, represented in Figure 1.1.3.6, has a sSgnificant increase in flow ®vera days
after the end of the sorm. The flow first pesked a 0.07 cf while the drain plug remained in the
weir. After it was removed the flow reached a peak of 0.13 cfs for a tota volume of 13,796 cf.
The detention time was approximately 121.2 hours. The edtimated representative storm volume
sample captured was 75 percent of the measured flow.

10
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|-605/SR-91 EDB

The influent flow occurred at F605/SR-91 EDB between 14:34 PST April 11, 1999, and 21:48
PST April 11, 1999, for a duration of approximately 72 hours. The flow gradudly increased as
the storm intensfied (Figure 1.1.3.7). The pesk flow of the entire sorm was 1.40 cfs with a tota
gorm volume of 7,160 cf, of which a representative stormwater sample was captured a
approximately 70 percent.

The effluent flow occurred between 15:28 PST April 11, 1999 and 06:20 PST April 12, 1999, for
a duration of 14.9 hours. The flow pesked a 1.02 cfs for a tota storm volume of 1,964 cf. The
detention time was agpproximately 15.8 hours. The representative captured sample was estimated
to be 97 percent of the stormwater.

Foothill Maintenance Station SF

The influent flow occurred a Foothill Mantenance Station SF between 13:27 PST April 11,
1999 and 02:51 PST April 12, 1999, for a duration of gpproximately 13.4 hours. As before the
influent reacted quickly to rainfdl intendty (Figure 1.1.3.8). The pesk influent flow was 041 cfs,
with a sormwater volume of 4,381 cf. The representative storm volume sample captured was
estimated at 100 percent.

The pesk efluent flow (0.21 cfs) is driven by the pump rae and generdly will not vay
ggnificantly. It appeared that the pump stayed on for long periods of time as the leve of the
sump reeched equilibrium. Apparently the inflow into the sump was grest enough tha it the
pump never discharged enough water to cause the lower limit float switch to trigger off. Tota
stormwater volume was reported as 17,995 cf. The detention time was approximately 33.6 hours.
The representative storm volume sample captured was estimated at 99 percent.

It should be noted that the agorithm used to caculate pump discharge rates faled to consder the
frictiond losses attributed to the discharge pipes. This was corrected immediady dfter the
1998/1999 storm season.

Summary

Throughout these firs events, many flow-measuring anomalies were recorded. Factors that
contributed to erroneous volume caculations or results included infiltration, structurd leskage,
indrumentation  inaccuracies under  low flow and turbulent conditions, and hydraulic
interferences.

As discussed at length in the sections that follow, corrective action, adjustments, and cdibrations

are currently underway to maximize flow-measuring accuracy and will be in place for 1999/2000
monitoring events.
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1.2  Water Quality Analyses

All gormwater andyses were conducted by a cetified laboratory under the Cdifornia
Environmenta Laboratory Accreditation Program (ELAP). The andyses were performed in
subgtantial  accordance with the methods and procedures as outlined in the Operation,
Maintenance, and Monitoring Plan, District 7, Volume 1l (i.e, OMM Guidance - Quadlity
Asaurance Project Plan) and as specified by applicable EPA methods. Table 1.2.1 summarizes
the laboratory andyses performed on stormwater samples collected from the four BMPs that
operated during the latter months of the 1998/1999 rain season (March-April). Anayticd results
arediscussed in Section 1.3

Table1.2.1
Analytical Methods Summary, District 7 BMPs, Brown and Caldwell

Analyte Sample Type Analytical Method

Conventionals

pH Composite EPA 150.1
Specific Conductance Composite EPA 120.1
Hardness Composite EPA 130.2
TSS Composite EPA 160.2
Nutrients
Nitrate-N Composite EPA 300
TKN Composite EPA 351.1
Total Phosphorous Composite EPA 365.3

Total/Dissolved Metals

Copper Composite EPA 200.8

Lead Composite EPA 200.8

Zinc Composite EPA 200.8
Organics

TPH -diesel Grab EPA 8015M

TPH -ail Grab EPA 8015M

TPH-gasoline Grab EPA 8015M
Bacteria

Fecal Coliform Grab SM 9221E

1.2.1 Quality Assurance/Quality Control Procedures
Quality Assurance/Quality Control (QA/QC) procedures were followed and performed by field

and laboratory personnd to provide quality control checks on the representativeness of the
environmentd sarples (i.e, sormwater) collected, the precison of sample collection and
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handling procedures, and the precison and accuracy of the laboratory procedures. The following
section provides asummary of these procedures.

1.21.1  DataQuality Control (QC) Overview

Sample and data qudity control (QC) measures consisted of the following dements:

Standard procedures were followed for sample collection, identification, labeing and
packaging.

Blind fidd QC samples were collected for each type of sample anayzed (if applicable) for
each sorm event. These samples included fidd blanks and fidd duplicates. Additiondly,
sufficient sample volumes were submitted to the laboratory to ensure thet at least one set of

matrix spikes (MSMSD) and laboratory split sample analyses was performed for each
storm event.

Cugtomized chain-of-custody forms liging the specific andyses and method required for
each BMP type were used which documented the transfer of samples from the field to the
|aboratory.

Standard procedures were followed for sample composting, splitting, preparation and
andyss.

Quadity control measurements were performed by the laboratory in accordance with the
OMM Guidance - Quality Assurance Project Plan specifications. These measurements
includes the andyses of blanks (i.e, method blanks, filter blanks, equipment blanks, and
bottle blanks), laboratory control sample (LCS), MS and MSD samples, and surrogate
spikes, if applicable. Note that MSMSD andyses were aways performed on a project
sample.

Pre-defined standards were in place for al QC measurements in accordance with the data
quality objectives outlined in the OMM Guidance - Quality Assurance Project Plan.

Find daa packages were submitted by the laboratories and reviewed by Brown and
Cddwel project staff. These packages included find andyds results as well as dectronic
data deliverables (EDDs) in aformat consstent with the 1998-99 Data- Reporting Protocols.

Second-party review was completed of dl results and caculations prior to reporting from
the laboratory.

Brown and Cddwell project staff review was completed for dl results and supporting QC
measurements submitted by the |aboratories.

One hundred percent verification of al data presented in the report againgt the hard copy
laboratory report and EDD was completed by Brown and Cadwell project staff.

The implementation of these procedures was monitored during each sorm event to ensure
compliance with the requirements specified in OMM Guidance - Quality Assurance Project Plan.
Fed activities were monitored through the use of fidd QC samples and evdudion of fidd
documentation, which included the use of field notebooks and monitoring forms. Laboratory data
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quality was assessed using laboratory QC samples and measurements, and the data were assessed
for conformance with project-specific standards. The results of this evaduation are presented in
Section 1.3.1.

1.3 Water Quality Results

Water Quality Results for the four BMP stes monitored to date are presented in Table 1.3.1.
Although Brown and Cadwell daff has mobilized for a totd of four separate sorm events
(March 20, March 25, April 6, and April 11), the firs storm did not generate sufficient runoff to
dlow the collection of pared sormwater samples. As indicated in Table 1.3.1, the subsequent
events were to some extent successful in that at least one or more BMP stes could be evauated
with respect to water quaity data.

In generd monitoring results for effluent samples collected from the four BMP dtes show a
decrease in concentration for most anaytes. However, some exceptions were noted in the data
where higher concentrations of some anaytes (i.e, diesd and oil) have been observed (Table
131) in the effluent sample No evidence of equipment, fidd and/or laboratory contaminetion
that could have contributed to the higher concentrations at the effluent station was noted in the
blank sample andyses performed by the laboratory. Refer to the following sections for further
discussion on qudity control sample results and water quaity data interpretation.

1.3.1 Assessment of Quality Assurance/Quality Control Results

The following sections provide a summay of the QA/QC review for fidd and l|aboratory
andytical data generated during the latter months of the 1998/1999 rain season. This review as
presented below represents the fird step (data verification) in the data vadidation process by
which results are vdidated for overal accuracy, precison, and representativeness to establish
data qudity and usdbility. The gpproach used in the vdidation process involves the review of
chan-of-custody forms, preparation, and use of checklists, which detail the required QC for each
regpective andyticd method; verification and documentation of compliance with the gpplicable
criteria; and, findly, assgnment of qudifiers to sample results associated with QC samples that
did not meet the validation criteria

The assessment below is intended to provide a synopss of any dgnificant problems identified
during the data verification step that may lead to data qudification (i.e, assgnment of qudifiers)
during the latter portion of the vadidation process. The evauation on whether or not qudification
of the daa is deemed necessary will follow the basc guiddines from the United States
Environmental Protection Agency (EPA) for evduating inorganic and organic andyss (EPA
February 1994a; EPA, 1994b). A comprehensve discussion of this evaluation and the data
vaidation results will be presented in alater comprehensive report.
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1311 Summary of QA/QC Review

As previoudy mentioned QC samples were collected during each storm event. Prior to each
event a QC schedule was developed to determine the type of QC samples to be collected at each
dte in a manner to satisy the requirements outlined in the OMM Guidance — Qudity Assurance
Project Plan. Given the condraints associated with the collection of stormwater samples, the QC
schedule was designed to accommodate at least four separate plans in case sufficient sample
volume was not obtained from the designated QC dation. Table 1.3.1.1 presents a summary of
the actual QC schedule applied during the three storm events monitored.

Table1.3.1.1
Quality Control Sample Schedule, 1998/1999 Wet Season
Site March 25, 1999 April 6, 1999 April 11, 1999

I-5/1-605 EDB None None Field Duplicate; MS/IMSD

Field Duplicate; MS/MSD; ) .
[-605/SR-91 EDB Field Blank Field Blank Lab Split
Eastern Regional SF Lab Split Lab Split Field Blank
Foathill SF None Field Duplicate; MS/IMSD None

In generd, QC sample measurements were of sufficient quality to meet the data quality objectives
of the project except as discussed below.

Holding Times

Holding times were met for al samples except for bacteriologicd andyses (fecal coliform)
performed on samples collected during the March 25 sorm event. During that event, samples
from dl four BMPs were andyzed beyond the sx-hour dlowable holding time but within the
twenty four-hour technicd holding time in accordance with the Standard Methods for the
Examination of Water and Wastewater, 18" Edition. Although, the few hours exceedance do not
affect the overdl daa interpretation in this report, the results associated with these samples
should be consdered as an approximation of actua concentrations and therefore will be qudified
as estimated quantities during the latter portion of the validation process.

Project Detection Limits

Table 1.3.1.2 provides the RDLs achieved by the laboratory, which are compared to the target
RDLs proposed by LWA.
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Blank Sample Analyses

All blanks were prepared in accordance with the project specifications as outlined in the OMM
Guidance — Qudity Assurance Project Plan. Blank sample results were evauated to determine
whether contamination was introduced as a result of sample equipment contribution (sampling
hose and tubing blanks, and composte bottle blanks) and/or field and anaytical procedures (fied
blanks, trip blanks, filter blanks and method blanks). A prdiminary review of these blank data
does not indicate any sydemdic contamination problems. In generd, fidd- and laboratory-
generated blanks were free of any target andytes. However, the detection of concentrations near
the RDLs for metds (i.e, lead and zinc) in some of the sample equipment blanks may result in
the addition of qudifiers to associated sample results. The determination of whether data will be
qudified on the bass of blank contamination will depend on the evaudion of blank
concentrations with respect to concentrations detected in the associated environmentd samples.
Asociated postive sample results that are less than 5 times or 10 times (10 times is only
goplicable to metals or any common laboratory contaminants) the amount found in the blank will
be qudified accordingly to avoid the potentid postive bias. It is anticipated that the detection of
metasin some of the blanks will affect results for the dissolved fraction.

Precision, Accuracy, and Representativeness

While the results of fidd duplicates anadlyss are used to measure field and laboratory precison,
the anadyds of it samples are used to measure the reproducibility of laboratory replicates
under a given set of conditions. Precison is expressed in terms related to the mean concentration
(relative percent difference - RPD) for fied duplicates, laboratory splits and MSMSD andysis.
Prdiminary review of the data generated during the 1998/1999 rain season indicated that
MSMSD RPD vaues were dl within the acceptance criteria for precison. In generd, fied
duplicates and laboratory splits are within these criteria However, a through evduation and
interpretation of these results will be presented in alater comprehensive report.
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Table1.3.1.2
Reporting Detection Limits, Caltrans District 7 Retrofit Pilot Program
BMP Required .
. . : o Ded Mar Analytical
Analysis Units Method | Reporting Limits Reoortin Li?}lﬁtits Comment
(LWA 1997) eporting
pH Unit EPA 150.1 0.1 0.1
Specific Conductancd umhos/cm | EPA 120.1 1 1
Hardness mg/L EPA 130.2 2 2
1 mg/L provided that sample volume equals 1
TSS mg/L EPA 160.2 1 1 liter. Otherwise, reporting limit will default to
10 mg/L.
Nitrate-Nitrogen mg/L EPA 300 0.01 0.11 Variability of method prohibits RL of 0.01.
TKN mg/L EPA 351.3 0.1 0.1
Total P mg/L EPA 365.3 0.002 0.03 Variability of method prohibits RL of 0.002.
Copper ug/L EPA 200.8 1 1
Lead ug/L EPA 200.8 1 1
Method blank contamination at <5 ug/L isvery
Zinc ug/L EPA 200.8 1 5 possible and may render data to be flagged
during the validation process.
TPH-Gasoline ug/L EPA 8015M 50 50
TPH-Diesel ug/L EPA 8015M 100 100
TPH-QIl ug/L EPA 8015M 200 200
Oil & Grease mg/L EPA 413.2 5 5
Fecal Coliform  [mpn/100mL| SM 9221E 200 200
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Accuracy is expressed as the percent recovery for both laboratory control samples (LCS), matrix
gpikes (MSMSD), and surrogate spikes (where applicable). The laboratory control sample
serves as a monitor of the overdl peformance of adl deps in the andyss, induding sample
preparation. Matrix spike sample andydss provides information about the effect of each sample
matrix on the sample preparation and determination methodology. Surrogate spike recovery
measures accuracy in tems of sample extraction efficiency (organic compounds only). In
generd, dl accurecy vdues were within the acceptance criteria, except for surrogate recoveries
asociated with totd petroleum hydrocarbon (TPH) andyses for diesd and oil. Percent
recoveries for some of these andyses were reported above the laboratory upper control limit.
This problem is bedieved to be the result of matrix interference caused by eevated TPH
concentrations in the samples. In fact, the high TPH concentrations detected in some samples
caused the surrogate spike to be diluted out. A detailled evaluation of surrogate spike recoveries
in conjunction with other data accuracy measurements (i.e., matrix spikes and LCS data) will be
peformed to determine whether data qudification is deemed necessary. Results of this
evauation will be presented in alater comprehensive report.

Representativeness expresses the degree to which data accuratedly and precisdy represent a
characteristic of a population, parameter, variations a a sampling point, a process condition or an
environmental condition. Sample identity and integrity were maintained using the documentation
and custody procedures, and by adhering to the preservation, storage, and holding times specified
in the OMM Guidance.

1.31.2 Trace Metalsand Hardness

Reaults for trace metd analyses are generally showing a decrease in concentration a the effluent
sampling point a dl four BMP dtes. Some exceptions have been observed a the two EDBs
during the last monitoring event where zinc concentrations actualy increased after treatment.
This increase, however, does not gppear to effect the overdl data interpretation. In genera, metd
concentrations were higher during the first two storms (March 25 and April 6).

Hardness results are generdly less variable than the metals, showing nearly no decrease in
concentration at the effluent sampling point. Data collected during the April 6 event a the I-
605/SR-91 EDB and the April 11 event a Foothill MS SF show an increase in concentration at
the effluent sampling point. Additiond monitoring data may help identified, if any, data trends
for thisandyte.

1313 Conventional and Other Contaminants

Except for total phosphorous, the data do not show any Sgnificant decrease in concentration
after treatment for nutrient analyses. Tota phosphorous results associated with three of the BMP
gtes (I-5/1-605 Intersection, Foothill MS, and Eastern Regiond MS) monitored, show a
ggnificant decrease in concentration after trestment (i.e., one order of magnitude). This decrease
in concentration is not observed for the 1-605/SR-9leffluent samples collected from any of the
three monitoring events.
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TPH diesd and oil have been observed a dl BMP stes with concentrations ranging from lowest
a the Foothill MS to highest at the 1-605/SR-91 Intersection. Increased in TPH concentrations
(diesd and ail) at the effluent sampling point have been detected a the two EDB dtes. At I-
605/SR-91, this increase in concentration is shown in samples collected during dl three
monitoring events. Generdly the detection of TPH at al four BMPs is consstent with oil sheen
observed at these Sites.

Fecd coliform results are scattered and varied dgnificantly among BMPs and the different
monitoring events. No concentration paitern is observed & this time. Future monitoring data may
help in the interpretation of bacteriological data.

1.3.2 Prdiminary BMP Performance Evaluations

Plot diagrams of metds, TPH (diesd and ail), and bacteriologicd data are shown on Figures
1.3.2.1 through 1.3.2.20. As indicated by a consstent pattern observed in these plots, there is an
overd| reduction in concentration of metas after treetment a al BMPs. Among the BMP types
monitored to date, metals concentrations appear to have decreased the mogt a the Foothill MS
BMP (Figures 1.3.2.7 through 1.3.2.9). Between the two EDB BMPs, however, [-605/SR-91
appears to be more efficient in reducing the metds a thistime.

In contrast with the metals data, elevated TPH results for both diesdl and ail fractions have been
detected in samples collected after treatment (effluent sample) during most of the monitoring
events at the F605/SR-91 (Figure 1.3.2.19). Eastern Regiond MS (Figure 1.3.2.15) and Foothill
MS (Figure 1.3.2.17) are showing reductions of TPH (diesd and ail), but this trend is based only
two storm events. TPH gasoline fraction has not been detected in any of the BMPs.

As previoudy mentioned, bacteriologica data collected to date (Figures 1.3.2.14, 1.3.2.16,
1.3.2.18, and 1.3.2.20) do not show a trend in concentrations to support an evauation of any of
the BMPs at this time. Among the nutrient analyss results, with the exception of [-605/SR-91,
totd phosphorous gppears to be the only andyte where dgnificant reduction concentration is
occurring. At 1-605/SR-91, total phosphorous concentrations have consstently increased after
trestment. It isnot clear & thistime why thisis occurring.

In summary, the data collected during the latter portion of the 1998/1999 rain season indicates
that al four BMPs monitored to date are performing as anticipated in the reduction of metals.
However, these BMPs do not appear to be performing as wel with respect to the other
condituents. Additiona monitoring data will be used to drawn find performance evaduation
regarding the different BMP types.
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20 BMPOPERATIONS

Operationa parameters of BMPs were recorded on field log sheets in accordance with prescribed
guidance presented in the Operation, Maintenance, and Monitoring Plan, District 7, Volumell
(i.e, OMM Guidance). Assessment of BMP operational performance was determined using
empirical observations (Form H of the OMM Guidance). Empirica observations were taken a
vaiable times for each monitored event, which were sometimes hampered by traffic, wesather,
and insufficient light.

21 I ntroduction and M ethods

Under the scope of this program, Brown and Cddwell is respongble for monitoring 10 BMP
fadilitiesin Didrict 7, which include:

Two extended detention basins (EDB), sites 74101 & 74102,

One oil/water separator (OWS), site 74201,

Four sand filters (SF), sites 74104, 74202, 74203, 74204, and

Three multi-chambered treatment trains (MCTT), sites 74103, 74206 and 74207.

Monitoring of BMP operations began with the satisfactory completion of construction, and after
automated monitoring indrumentation was adequately ingdled. During the latter months of the
1998/1999 rain season (March—April), monitoring of BMP operations were initiated a the
following Didrict 7 locations

1. SF Site 74202 (Eastern Regionad Maintenance Station), which was operational the week
of February 8, 1999,

2. EDB Site 74102 (I-605/SR-95), which was operationd the week of February 15, 1999,
3. EDB Site 74101 (I-5/1-605) , which was operationa the week of February 15, 1999, and

4. SF Site 74203 (Foothill Maintenance Station), which was operationd the week of March
1, 1999.

Operationd dates provided above denote periods when monitoring instrumentation was largely
complete and event monitoring was initiated. However, adjusments to equipment programming
and ingrumentation continued throughout the wet-season period. Through this initid bresk-in
period, various adjusments or modifications became necessary to optimize or correct BMP
performance. These Stuations are described in more detail in the sections that follow.

Empiricd observations that were recorded for the four BMPs that operated during the late
1998/1999 storm season, included:

Meteorological characteridtics (rainfall presence and intengity [refer to Section 1),
Hydrologica and hydraulic characterigtics,

Inlet conditions,

Water quality appearance,

Solids deposition and re-suspension,

Outlet conditions,
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Mosquitoes and other vectors,
Structurd condition of the facility, and
Monitoring equipment conditions.

In addition, other site-gpecific BMP observations recorded included:

Erosion and vegetation conditions a EDBs (I-5/1-605 and I-605/SR-91), and

Trestment medium (sand) conditions a sand filters (Eastern Regiond and Foothill
Maintenance Stations).

Four additiona BMP facilities that came online after the 1998/1999 wet season, for which no
storm monitoring data has been collected, included:

5. SF Site 74204 (Termination Park and Ride) operational the week of April 19, 1999,

6. OWS Site 74201 (Alameda Maintenance Station), operational the week of April 26,
1999,

7. MCTT Site 74206 (ViaVerde Park and Ride) operationa the week of May 3, 1999, and
8. MCTT Site 74208 (L akewood Park and Ride) operational the week of May 3, 1999.

Two additiond BMPs are expected to be completed in early 2000, which include:
9. SF Site 74103 (Paxton Park and Ride) and
10. MCTT Site 74104 (Metro Maintenance Station).

2.2  Summary of Empirical Observationsand BMP Methods

Empirica observations were collected in accordance with established OMM guidance (Form H).
Synoptic discussons of these observations by Brown and Cadwdl during the 1998/1999-storm
Season are discussed in the sections below.

2.2.1 Extended Detention Basin

The results of empirical observations at operationd EDB dtes during the 1998/1998-rain season
are summarized for sites 74101 (1-5/1-605) and 74102 (1-605/SR-91).

2211  Site 74101 — Extended Detention Basin, |-5/1-605

Hydraulic Characteristics

Water flow into and out of the basn occurred as designed. However, standing water tends to
accumulate in the discharge outlet structure. Adjustments to the outlet Structure are necessary to

ediminate danding water and dischage pipe characteristics need modification to improve
auitable outlet flow monitoring under low-flow conditions. Detention characteristics were
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otherwise norma and the basin functioned properly. See Section 1.1.3 for additiond details and
discussion on other hydraulic characterigtics.

I nlet Conditions

Flow entering the facility was observed to occur as designed. On occasion, water backed up into
the inlet dructure during periodic runoff pesks but was not sufficient to induce inflow
bypassing. The immediate inlet sructure area was found to accumulate varying degrees of trash,
which usually conssted of cigarette butts and organic debris.

Water Quality

Sorm water in the basn was generdly a tranducent greenishbrown with some cloudiness.
Surface films were common, ranging from dust and organic materid (plant matter) on the water
surface to petroleum sheens. An oily sheen was evident during most sorm events, particularly
egrlier in the season.

Trash tended to concentrate around the inlet Sructure rip-rgp, whereas organic materid was
gpparent over the entire basin (straw, grass cuttings, etc.). Flotsam was noted on severd events.
No odor was detected.

Solids Deposition and Resuspension

Due to the short operationd life of this facility, sedimentation has been light and is concentrated
near the downgradient discharge structure. Resugpension of sediment has not typicaly occurred
due to the distance from the inlet and accumulated sediment near the outlet area.

Erosion

Concrete lining of the basin floor and indde dopes minimizes eroson potentid. There was no
goparent eroson obsarved a this dte The operationd integrity of this EDB will not be
ggnificantly jeopardized by Ste eroson.

Vegetation Conditions

The hydroseeded vegetation took hold over the course of the season and provided good ground-
cover protection. Some bare spots were noted throughout monitoring. Vegetation will be cut in
June 1999, with seasond growth expected to return with wet westher conditions.

Outlet Conditions

Flow from the outlet Structure occurred as designed. Some minor standing water collects in the
concrete discharge structure.
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Attempts to monitor discharge flow during light sorm events proved difficult due to very
shdlow flow over dectronic flow sensors. Therefore, a V-notch wer was inddled in the
discharge pipe to promote grester water depth over the flow sensor during light outflow, which
improved accuracy of ingrumentation readings. Consequently, water retained behind the walr
caused gtanding water in the basin due to the extremey flat topography of this ste. In turn, the
wer dran plug was removed (after severd days) to dlow the basin to completely drain, which
compromised outflow measurement accuracy. Flow measurement configuration is  currently
under re-design, and will be incorporated for the 1999/2000- storm season.

Mosguitoes and Other Vectors

There have been minor occurrences of mosguito egg rafts and other mosquito activity noted by
vector experts. Upon notification, areas of standing water were pumped out to mitigate vector
breeding. There were no vector problems evident during monitoring events. Waterfowl (ducks)
were observed in the basin on one occasion.

Structural Integrity

There were no structurd issues at this concrete-lined detention basin. However, there are minor
drainage problems downgradient of the BMP discharge outfdl. Improvements to stormwater
conveyance and overland flow are being implemented over the dry season.

Graffiti was observed near the Site, but not within the facility.
2212  Site 74102 — Extended Detention Basin, |-605/SR-91
Hydraulic Characteristics

Based on visud characteristics and sampling results, flow through this earthen basin is occurring
too quickly. Detention times in the basin ranged from 6.27 hours to 28.07 hours for rainfals
ranging between 0.58 inches and 1.62 inches, which indicates that the basin is draining quicker
than desired (based upon a 72-hour desgn). The design engineer is being consulted to improve
the efficiency of the basn. See Section 1.1.3 for additiona details and discusson on other
hydraulic characteritics.

I nlet Conditions

The inlet dructure functioned properly during each monitored sorm  event.  Sediment
accumulation within the inlet pipe was noted, which may reguire maintenance dtention during
the next monitoring season. No abnormadlities with inlet conditions were noted.

There were varying degrees of trash entering the basn. Usudly consdting of cigarette butts and
floating paper trash. The mgority of trash usudly collected at the inlet rip-rap and did not spread
over the entire basin. The entrgpment of flotsam a the inlet was observed to patialy backup
inflow. Trash management during Sgnificant gorms may be an issue at this EDB.
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Water Quality

Oily sheens were noted, but did not appear to be perdastent throughout the storms monitored
(more noticegble at the onset of the wet season and less noticeable later in the season). Storm
water in the basn was generdly brown and cloudy, but transparent under light flow conditions.
No odor was detected.

Solids Deposition and Resuspension

Because this fadlity is an eathen basn, the depogtion of sediment is not readily apparent
without monitoring accumulation relaive to gauging stekes. During the short monitoring Season,
no significant buildup of sediment was measured.

Resugpension at this EDB may be a concern with larger sorms than were experienced during the
1998/1999 monitoring year. The largest storms that occurred (around 1 inch of accumulation)
were found to induce a dight scouring effect dong the longitudina flow path from inlet to outlet,
which appears to promote sedimentation in effluent samples.

Erosion

As noted above, some degree of eroson was evident in the bottom of the basn, where the
incoming water “channels’ towards the outlet. However, soil dabilization throughout the basin
inner and outer dopes was good. No rilling was apparent, but sedimentation on the driveway
below the BMP was observed.

It is important to note that this Site serves as a condruction storage area, as well as a BMP
faclity. Throughout the life to this BMP, various condruction contractors have occupied the
right-of-way area west of the BMP. During recent maintenance surveys, outer and inner dope
rutting was found, which is suspected to be from vehicle activity in and around the EDB. Further
hydroseeding may be necessary in fall to repair and cover exposed aress.

Vegetation Conditions

The hydroseeded vegetation took hold over the course of the wet season and provided good
ground-cover protection. However, some bare spots were noted throughout monitoring.
Vegetation will be cut in June 1999, with seasona growth expected to return with wet westher
conditions.

Outlet Conditions

The outlet functioned properly and did not experience any fouling or blockages, but rather

gopeared to dlow water to pass through the facility too rapidly. Although stormwaeter flows
through the basn and discharge Sructure occurred as designed, the drainage standpipe weep
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holes may need modification to reduce flow-through and increase resdence time. This condition
will be addressed and corrected before the onset of the 1999/2000 wet season.

Mosquitoes and Other Vectors
There were no vector problems noted during 1998/1999 monitored storms.
Structural I ntegrity

During the 19998/1999 storm events, no dructura problems were noted. However, recent
vehicletraffic in and on this BMP is of concern (see Eroson section above).

2.2.2 Oil/Water Separator
2221  Site74201 - Oil/Water Separator, Alameda Maintenance Station

The OWS a Alameda Maintenance Station came online during the week of April 26, 1999, and
was not monitored during the 1998/1999-storm season. No datais available to report.

2.2.3 Sand Filter Typel

Brown and Cadwel monitored two sand filters during the 1998/1999 rain season: Ste 74202
(Eastern Regiond Maintenance Station) and Ste 74203 (Foothill Maintenance Station). Two
other sand filters, dte 74103 (Paxton Park and Ride) and dte 7204 (Termination Park & Ride),
will be reported following 1999/2000 monitoring events.

2231  Site 74103 (Paxton Park and Ride)

Thisfacility has not been congtructed. No data is available to report.

2232  Site 74202 — Sand Filter, Eastern Regional Maintenance Station
Hydraulic Characteristics

Empiricd observations have been collected for four principal storms during the 1998/1999 wet
season. For eech of these events, hydraulic flow from the sediment chamber through the weep
pipe to the sand filter weir gppeared consgtent. On al occasions, overflow from the weir plate to
the sand bed was modly limited to the aea closest to the inflow junction of the sediment
chamber weep pipe (west end of weir plate). However, the weir was desgned to distribute the
flow evenly over the adjacent grave rip-rap before sheet flowing over the sand. Because
oveflow was not uniform dong the entire weir plate, overflow tended to follow a naturd, but
limited, pathway toward the collection pump well. Broad and uniform flow over the sand media
did not occur, but was rather limited to a narrow tributary directed toward the pump well. See
Section 1.1.3 for additiond details and discussion on other hydraulic characteristics.
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I nlet Conditions

The inlet dructure functioned properly during each monitored storm event. No problems were
noted. However, dectronic flow monitoring a this facility experienced uncontrollable and
unforeseen faults that compromised flow data

Water Quality

The water, in the basn, generdly was brown with heavy, opague cloudiness. Resuspenson of
accumulated sediment contributed to the gpparent opagueness of the sediment chamber water. A
greenishrydlow surface scum was observed in the sedimentation chamber during al monitored
events. Petroleum sheens were observed during each event. There was very little trash or organic
materiad entering the basin, a few paper cups, leaves, etc. A chlorine odor was detected at the
inflow structure during one event. There was no readily gpparent source of the chlorine odor.

Solids Deposition and Resuspension

Slight but consistent sedimentation was observed to build up over time in the sediment chamber.
During inflow, sediment that had settled on the chamber floor appeared to be redistributed from
inflow agitation in the vicinity of the inflow downspout. This likely dtributed to opague
coloration in the sediment chamber water.

Erosion

There are no eroson concerns a this SF facllity. The entire dte is paved and impervious to
rainfdl.

Vegetation Conditions

There are no vegetation concerns at this SF facility. The entire Ste is paved and provides no
opportunity for dgnificant vegetative growth. However, as this BMP ages, maverick seeds,
goores, or other windblown plant cuttings may find growth opportunity in the sand bed media
Thereis currently no invasive growth in the sand bed.

Outlet Conditions
This facility is equipped with a submerged sump benesath the sand bed filter. Discharge from the
sand bed collection sump is pumped mechanicdly to a neighboring stormwater conveyance ditch

on dte. There are no discharge outlet dructures other than piping associated with the sump
pump. No irregularities were noted with these devices.
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Mosquitoes and Other Vectors

Due to impevious surfaces and perssent ondte activity, no vector problems were evident
during the storm events monitored. To date, there has been no mosquito breeding concerns noted
a thisfadility.

Structural Integrity

Due to the uneven didribution of water flow over the weir plate to the sand bed at this facility,
“V’ notches were cut into the weir to promote outflow opportunities dong the length of the waelr.
This dructura  modification corrected the concentrated flow problem (see Section 3,
Maintenance).

During the firg monitored sorm event a this facility on March 20 1999, it was evident that
dructura problems were affecting hydraulic flow-through: there was no discharge from the BMP
following the firg storm of its operation. The condruction contractor was notified and a repair
initiated. During the invedtigation it was found that the sump floor of the sand filter was lesking
and filtered sormwater was being lost to the substrate.

2233 Site 74203 — Sand Filter, Foothill M aintenance Station
Hydraulic Characteristics

As with the Eastern Regiond Maintenance Station SF noted above, empirica observations were
collected for four principal 1998/1999 storms & this facility. During each event, hydraulic flow
from the sediment chamber through the weep pipe to the sand filter weir appeared consstent.
However, overflow from the weir plate to the sand bed was confined to the area in front of the
weep pipe discharge outlet (north end of weir plate), which resulted in a concentrated flow to the
adjacent gravd rip-rgp a this location. Hence, overflow to the sand bed tended to follow a
naturaly defined gradient toward the collection pump wel. Broad and uniform flow over the
sand media did not occur, but was rather limited to a narrow tributary directed toward the pump
well. See Section 1.1.3 for additiond details and discussion on other hydraulic characteristics.

I nlet Conditions

The inlet dructure functioned properly during each monitored sorm event. No problems were
noted. On one occasion the water n the sediment basin backed up into the inlet invert but did not

cause bypass.

Water Quality
Trash and organic materiad were observed entering the basn on al occasons. Storm weter

collected in the sedimentation basin generaly was an opaque brown with heavy cloudiness. An
oily surface sheen was observed during each event. No odor was detected.
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Solids Deposition and Resuspension

Various nongormwater flows a this location contribute to sediment buildup in the sediment
chamber.

During stormwater inflow, inflow agitation redistributes sediment settled on the chamber floor in
the vicinity of the downspout. This likdy datributed to opague coloration in the sediment
chamber water.

Erosion

There are no eroson concerns at this SF facility. The entire dte is paved and impervious to
ranfall.

Vegetation Conditions

There are no vegetation concerns at this SF facility. The entire Ste is paved and provides no
opportunity for dgnificant vegetative growth. However, as this BMP ages, maverick seeds,
spores, or other windblown plant cuttings may find growth opportunity in the sand bed media
Thereis currently no invasive growth in the sand bed.

Outlet Conditions

This facility is equipped with a submerged sump beneath the sand bed filter. Discharge from the
sand bed collection sump is pumped mechanicadly to a neighboring stormwater conveyance ditch
on dte. There are no discharge outlet dructures other than piping associated with the sump
pump. No irregularities were noted with these devices, except for flow metering mafunctions
that were inherent to eectronic instrumentation. These problems have been repaired.

Mosguitoes and Other Vectors

Due to impervious surfaces and persstent ondte activity, no vector problems were evident
during the dorm events monitored. However, due to persgtent influx of non-stormwater
discharge, this facility is prone to harboring standing water and the potentid for mosquito
breeding. SGV VCD has identified mosguito presence in this BMP but has not treated standing
water because of access limitations.

Structural I ntegrity
Due to the uneven didribution of water flow over the weir plate to the sand bed at this facility,
“V” notches were cut into the weir to promote outflow opportunities ong the length of the welr.

This dructural  modification corrected the concentrated flow problem (see Section 3,
Maintenance).

29



BMP Retrofit Pilot Program
Operation, Maintenance, and Monitoring Status Report

Caltrans District 7 (Brown and Caldwell)
lo/trans June 1999

2.2.34 Site 74204 — Sand Filter, Termination Park and Ride

This faclity was not online during the 1998/1999-storm season. No data is available for
reporting.

2.2.4 Multi-chambered Treatment Trains

Brown and Cadwel will be monitoring three MCTT facilities during the 1999/2000 wet season.
These include ste 74104 (Metro Maintenance Station), Site 74206 (Via Verde Park and Ride),
and site 74208 (Lakewood Park and Ride).

2241  Site 74104 — Multi-chambered Treatment Train, Metro Maintenance Station).

This faclity was not online during the 1998/1999-storm season. No data is available for
reporting.

2242 Site 74206 — M ulti-chambered Treatment Train, Via Verde Park and Ride

This faclity was not online during the 1998/1999-storm season. No data is available for
reporting.

2243 Site 74208 - Multi-chambered Treatment Train, Lakewood Park and Ride

This faclity was not online during the 1998/1999-sorm season. No data is available for
reporting.

2.3  BMP Operations Summary

Brown and Cadwell operated four BMP facilities during four storm events for the 1998/1999
monitoring season:

I-5/1-605 Extended Detention Basin (Site 74101),

I-605/SR-95 Extended Detention Basin (Site 74102),

Eastern Regiond Maintenance Station Sand Filter (Site 74202), and
Foothill Maintenance Station Sand Filter (Site 74203).

A wpheE

In generd, dl BMPs peformed as designed, dthough minor design modifications have been
necessary. Dedgn features tha have required minor modifications during this firg monitoring
year include:

1 I-5/1-605 Extended Detention Basin (Site 74101)
a Reconfigure discharge outlet flow monitoring configuration
I. Remove V-notch weir to promote thorough drainage and reduce
gtanding water
ii. Ingtal H-flume for high-accuracy, low-flow discharge monitoring
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Improve dte drainage conveyance to reduce ondite ponding outsde of
BMP

|-605/SR-91 Extended Detention Basin (Site 74102)

a

Increase residence time by modifying discharge weep pipe

Eagtern Regiond Maintenance Station Sand Filter (Site 74202)

a

b.

C.

Repair leskage from sand filter sump

Modify sand filter weir plae to promote improved didribution of
sormwater flow over the sand filter bed

Modify dectronic flow ingrumentation to improve flow monitoring
accuracy

Foothill Maintenance Station Sand Filter (Site 74203)

a

b.

Modify sand filter weir plae to promote improved distribution of
sormwater flow over the sand filter bed

Modify dectronic flow ingrumentation to improve flow monitoring
accuracy

As expected, each BMP that began operation this first year required some leve of “fine tuning”
to optimize performance.
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3.0 BMP AND SITE MAINTENANCE
31 I ntroduction and M ethods

The primary objective of BMP maintenance is to ersure the each dte is properly maintained to
achieve optimum performance. Both preventive and corrective maintenance measures that may
be necessary to achieve this objective, can include:

Removal of standing water,

Sediment erosion, control, and removd,
Structurd integrity,

L andscape management,

Greffiti removd,

Trash and debris removd,

Mosquito and vector control, and
Generd facility maintenance.

To date, maintenance has been conducted on four of the eight constructed BMPs that were
operationd during the wet season (I-5/1-605 and F605/91 EDBs, and the Eastern Regiona and
Foothill Maintenance Station sand filters). Four additiond sites are now operationa and will be
incorporated into the June 1999 maintenance ingpections (Alameda Maintenance Station OWS,
Termination Park and Ride SF, and Lakewood and Via Verde Park and Ride MCTTSs).

Regularly scheduled maintenance ingpections are conducted monthly, with weekly surveys being
performed during extended periods of wet westher. Maintenance vists are dso conducted after
each large storm event (greater than 0.5 inches). During the vidts, maintenance observations and
needs were documented on the “BMP Site Ingpection Checklig®” (Form C). Based on this
documentation, any immediste mantenance needs were aranged. Maintenance activities
conducted between initid operation dates (beginning in February 1999) and present are
summarized below.

3.2  Summary of Inspection and Maintenance Activities

Activities asociated with ingpection and maintenance vidts conducted to date are described
below in terms of each operational BMP type.

3.21 Extended Detection Basins

3211  Site 74101—Extended Detention Basin, |-5/1-605

Removal of Standing Water

Following storm events, the EDBs are dlowed to drain over a period of 48 to 72 hours, after

which time dte vidts are made to check if danding water is present to control mosguito
breeding. On severa occasions, standing water has been observed insde the concrete discharge
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outlet dructure that accepts flow from the associated weep pipe. Standing water has been
routindy removed using a sump pump, which was dlowed to discharge through the effluent pipe
to promote drainage away from the basin and into the neighboring conveyance system.

Sediment Erosion, Control, and Removal

EDB dope erosion is not a particular concern at this ste due to the concrete lining design, and no
eroson has been noted during dte vists. Basin dopes and the immediate area surrounding the
BMP have been hydroseeded to control and prevent erosion.

Since beginning operation in February 1999, sediment accumulation from stormwater runoff has
not been sgnificant due to the few storm events that occurred during the 1998/1999 wet season.
Accordingly, sediment removd, testing, and disposd has not been required at this ste. It is
anticipated that sediment will not need to be removed prior to the end of the 1999/2000 storm
Season. However, a any time should basn sediment accumulate to a depth of 18 inches,
gppropriate sediment management actions will be implemented.

Structural I ntegrity

As this facility is only severa months old, no structurd problems have been observed during the
maintenance vidts or sormwater monitoring events. However, there are some related Structurd
features at this location that are being modified to improve Ste drainage that is not associated
with BMP operation. The following structurd modifications are expected during the summer of
1999:

The discharge outlet will be modified to include an H-flume to improve flow monitoring
cgpabilities during low flow, while promating complete drainage of the BMP

The drainage gradient to the nearby stormwater conveyance system will be improved to
eliminate ongte ponding.

The drainage channd that bisects this Ste will be improved to reduce ponding and alow
vehicle crossings along a newly constructed gravel driveway exit to the eest.

Landscape Management

Vegetation has edtablished wel dong the outsde dopes of the basin. The hydroseed applied in
February 1999 took several months to establish, and has grown to completely cover this site with
grass and wildflowers. Weeds are also present.

In accordance with the revised vegetation guiddines specified in the Maintenance Indicator
Document (MID), vegetation is dlowed to grow to approximately 18 inches before cutting to a
12-inch maintenance height. On May 28, 1999, the contracted landscape-management company
prepared the dte for vegetation management (scheduled for June 8, 1999). All vegetation
management work is being limited to using sring trimmers so the basin dopes are not damaged
from lavn mower whed ruts. All cuttings dong the indde basin sdewdls (down to the where
the concrete lining starts) will be removed from the sSte and properly disposed. In addition to
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cutting the grass, the landscaping contractor will remove any weeds that threaten the growth of
the desired vegetation.

Graffiti Removal

To dae greffiti a this dte has not been an issue. If graffiti is encountered a this sSte, the graffiti
will be removed to maintain the gppearance of the facility.

Trash and Debris Removal

Accumulated trash near the influent rip-rgp has been removed during each maintenance
ingpection. Routing trash accumulation around the influent Sructure has been modly floatable
meterias such as cigarette butts, plastic cups, paper, and styrofoam debris.

Mosquito and Vector Control

The Greater Los Angees County Vector Control Digrict (GLACVCD) has been conducting
vector control ingpections a this basin. To date, there have been no mosquito or vector
treatments necessary at this location. Mosguito egg rafts have been observed at this BMP, but
ganding water management has precluded the need for chemica treatment. No other vector
problems have been noted &t this Site.

General Facility Maintenance

Generd facility maintenance that has occurred to date a this EDB location included aesthetics
management and improvements to minimize vanddism. Since this dte is located dong an
interstate freeway and there is no perimeter security fencing, it is accessble to the public.
Therefore, extra precautions are gppropriate to prevent equipment theft and vanddism. The
inddlation of a driveway gate is being aranged to limit unwanted vehicle access to the ste
Sted, low-profile equipment enclosures ae maintained a this dte to hdp to secure
ingrumentation.

3.21.2 Site 74102: Extended Detention Basin, 1-605/SR-91
Removal of Standing Water

To date, there has been no standing water observed at this earthen basin facility following gorm
events. However, this is paticularly due to the short residence times observed a this EDB.
Storm weter tends to flow through the basin with very little detention. This is apparent by the
short amount of time is takes for the basin to drain following the abatement of rain. Based on the
gorm events that have occurred this year, the basin appears to be retaining the water for less than
24 hours. The desgn engineer is being consulted on ways to improve the detention time of this
basin.
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Sediment Erosion, Control, and Removal

Due to the young age of this EDB, no erosion of the basn dopes by sormwater runoff has been
observed. Hydroseeded vegetation has established wdl throughout this ste. However, on May
28, 1999, it was noted that contractors who aso occupy a portion of the Ste are impacting the
dability of this earth EDB. The BMP is being used as a staging area for light standards and other
equipment. The outer basin dopes have been used as a Saging area, and congruction debris has
been noted in severd areas in and near the basin. Cdtrans has been notified of this problem and
is in the process of correcting the problem. Continued misuse of the basn by congruction
contractors could result in soil erosion and dope stability problems within this basin.

Since this EDB only became operationd in February 1999, very little sediment has accumulated
as a reault of sormwater runoff. Therefore, sediment removad, characterization, and disposa
have not been necessary a this dte. It is anticipated that sediment will not need to be removed
prior to the end of the 1999/2000 storm season. Once 18 inches of sediment has accumulated,
arrangements will be made for sediment remova and disposal.

Structural I ntegrity

Other than impacts associated with independent contractors driving in and around this BMP,
there are no dructura issues that have required mantenance, which are associated with
gormwater monitoring.

Landscape Management

Vegetation has edablished well in the basn and basn dopes. The vegetation was put in place
using a hydroseed mixture in February 1999. Although the hydroseed took severd months to get
established, the Siteis currently completely covered.

In accordance with newly proposed maintenance threshold guiddines, grass and weeds will be
alowed to grow to gpproximately 18-inches prior to being cut. On May 28, 1999, a landscaping
contractor was ondte to prepare for maintaining vegetation back to 12 inches Only dring
trimmers will be used to mantan vegedion so the basn dopes are not damaged from lawn
mower whed ruts. All cuttings from indde basn will be removed from the Ste and properly
disposed. Cuttings on outsde dopes will remain in place as thaich to further control erosion
potential. Weeds that threaten the growth of the desired vegetation will be removed. The work is
currently scheduled for June 8, 1999.

Graffiti Removal
To date graffiti at this Ste has not been an issue a this facility. However, this Ste has a strong
potentid for vandaism. Other contractors utilizing this right-of-way have had dgnificant theft

activity. This dte may require above average mantenance to correct for theft and graffiti
damage.
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Trash and Debris Removal

During storms, trash has routinely been observed collecting in and around the rip-rgp at the inlet
dructure. Trash that has been encountered includes cigarette butts, plastic cups, respirator masks,
auminum cans, paper, and styrofoam. Trash and debris were removed during each ste visit.

Mosquito and Vector Control

GLACVCD has been conducting vector control inspections a this Ste. No vector issues have
been noted at this site by the GLACVCD. However, Brown and Cadwell has noted the presence
of gopher holes dong the basn dopes. Remedid action to control burrowing animals is currently
being proposed. It is expected that corrective action will occur once a biologica assessment has
been made regarding threatened, endangered, or protected species has been made.

General Facility Maintenance

Gengd fadility maintenance conducted to date has mosly included aesthetic management and
security control. This dte is enclosed with a fence to limit public access. However, non-BMP
contractor activity a this Ste continues to affect aesthetics and security. On severd vidts to the
dte, the gate has been found unlocked, off its hinges, or torn down. The security gate at this Ste
is in need of totd replacement. Although the fence is not associated with the detention basin
condruction or operation, Cdtrans has been notified of the gStuaion so that the right-of-way
security fence may be repaired.

During each vist, dl locks are checked to make sure that they are secure and working and dl
equipment is checked to make sure that it is present and has not been damaged by vanddism.

3.2.2 Sand Filter Typel

The following discusson summarizes maintenance activities a sand filter BMPs tha operated
during the 1998/1999 wet season.

3221  Site74202: Sand Filter, Eastern Regional Maintenance Station

Removal of Standing Water

Standing water has occurred a this sand filter ste. Currently standing water accumulates in the
welr and the sand filter chamber sump. Water from the sump and sediment chamber was
removed by running the sump pump and discharging the water to the storm drain associated with
the sand filter. Water within the weir is dlowed to remain until it evaporates.

To prevent the sanding water from becoming a vector control issue with respect to mosquitoes,

danding water is trested by the Greater Los Angles County Vector Control Didrict
(GLACVCD) during therr weekly gSte vidgts. The water is treated by placing briquettes, which
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float in the water and prevent the hatching of mosquito larvae. Screening has been gpplied to the
sump well sructure to limit vector access and is expected to reduce GLACVCD trestment needs.

Sediment Control and Removal

Since this dte only became operationad in February of 1999, sediment accumulation within the
sediment chamber has not been that sgnificant. Currently there is approximately 0.25 to 0.5
inches of sediment that has accumulated dong the sediment chamber floor. It is anticipated that
sediment will be removed from the sediment chamber following the 1999/2000-storm season,
unless the sediment begins to clog the orifices of the perforated riser or fills 25% of the storage
volume.

The accumulation of sediment on the sand filter has not been dgnificant this year. Sediment will
be removed from the sand filter when sediment gppears to be clogging or imparing the
performance of thefilter bed.

Structural Integrity

Leskage from the sand filter sump of this BMP has been a water-containment integrity issue. The
congtruction contractor was notified of the problem and has made one attempt to repair a lesk in
the sump. The repair was successful only in dowing the leek but did not completely sed the
sump. The contractor has scheduled further repairs to begin approximately June 3, 1999.

There are no other dructurd integrity issues a this dte. No problems were noted during the
maintenance vigts or ssormwater observation vists.

Landscape Management

No landscaping is present at this dte, and landscape management is not required. However, if
weeds are noted a this dte they will be removed during maintenance vists to keep the ste
aestheticdly plessng.

Graffiti Removal

To date greffiti a this dte has not been an issue. If graffiti is encountered a this Ste, the graffiti
will be removed to improve the appearance of the facility.

Trash and Debris Removal
Minor amounts of trash associated with sormwater runoff have been noted at this Ste within the

sediment chamber. Trash that has been observed includes plastic cups and styrofoam. Trash and
debris are removed during each Ste vist.
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Mosquito and Vector Control

GLACVCD dso conducts vector control inspections at this ste. No vector issues have been
present at this Ste. However, measures have been taken to prevent problems. Mosquito netting
has been placed over the sump area to prevent mosquitoes from breeding in standing water. In
addition, netting has adso been inddled over the air vents associated with each sampling shed to
prevent bees from building hives in the sheds.

General Facility Maintenance

Other generd faclity mantenance has been minimd a this fadlity, and has modly involved
aesthetic management. This sSite is enclosed with a fence and is located on an active maintenance
faclity so it is not readily accessble to the public. During each vist, dl locks are checked to
make sure that they are secure and working and dl equipment is checked for damage or
vanddism. All fences and gates are inspected to make sure that they are working properly and
are not damaged in any way.

3.22.2  Site74203: Sand Filter, Foothill Maintenance Station
Removal of Standing Water

Standing water continues to be a mantenance management issue a this ste. Currently nor:
gormwater discharges are contributing to increased maintenance needs a this BMP in terms of
managing standing water. Non-stormwater accumulates in the sediment chamber and in the weir
and sump area within the sand filter chamber. As the sand filter sump accumulates filtered water,
it is removed by running the sump pump and discharging the water to the sorm drain associated
with the sand filter. Water within the sediment chamber and the weir is dlowed to remain until it
evaporates, and is treated with vector control chemicasif it perdasts.

To prevent the sanding water from becoming a vector control issue with respect to mosquitoes,
standing water will be treated by the San Gabrid Vector Control Didrict (SGVCD) during their
weekly Stevigts

Sediment Control and Removal

Since this dte only became operationad in February of 1999, sediment accumulation within the
sediment chamber from gormwater inflow has not been tha dgnificant. Currently there is
goproximately 0.5 inches of sediment that has accumulated aong the sediment chamber floor.
However, it is bdieved that most of this accumulation is atributed to non-storm flow. Nor+
stormwater flow a this dSte has been higher than anticipated and is contributing to sediment
accumulation in the BMP. Sediment removd, characterization, and disposd are not anticipated
until after the 1999/2000-storm season. However, if sediment begins to clog the orifices of the
perforated riser or fills 25% of the storage volume of the sediment chamber, arrangements for the
remova and disposd of the sediment will be made earlier.
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The accumulaion of sediment on the sand filter has not been Sgnificat this year. Sediment will
be removed from the sand filter when sediment exceeds 1 to 2inches or if sediment gppears to
be clogging or impairing the performance of the filter bed.

Structural I ntegrity
There have been no structural concerns at this BMP.
Landscape Management

No landscaping is present a this dte, and landscape management is not required. However, if
weeds are noted a this Ste they will be removed during maintenance vists to keep the dte
aestheticdly pleasing.

Graffiti Removal

To date graffiti a this dte has not been an issue. If graffiti is encountered a this Ste, the graffiti
will be removed to improve the gppearance of the facility.

Trash and Debris Removal

Minor amounts of trash in sormwater runoff have been noted within the sediment chamber of
this BMP. Paper and styrofoam debris were removed during each maintenance visit.

Mosquito and Vector Control

The SGVVCD conducts vector control ingpections at this Ste. Due to persstent inflow of norr
dormwater a this maintenance dation, standing water in the BMP sediment chamber has been
identified as a vector concern. SGVVCD has observed mosquito activity in this BMP but will not
treat the unit until safe and permanent access to dlow sample collection is provided. Access ly
extenson ladder is not suitable due to possble footing dippage on accumulated mud in the
sediment chamber. Permanent ladder ingdlations have been recommended by SGVVCD.
Permanent ladders are being ordered and will be ingaled to provide access to the sediment
chamber.

Although the autométic discharge pump of this BMP assds in reducing standing water within
the sand filter area, standing water in the sediment chamber must be removed by other means. To
reduce costs associated with the persstent, nechanica remova of standing weater in the sediment
chamber, chemica vector treatment will be the preferred method of control.

Apat from BMP activities, the SGVVCD has noted severd other vector concerns a this dte,
which include but ae not limited to bee nesting opportunities and waste pile management
(rats/roaches). At the recommendation of SGVVCD, netting has been indtdled over the air vents
of the BMP equipment enclosures to prevent bees from nesting indde. Tight-mesh netting hes
a0 been in place over the sump area to prevent mosquito entry and breeding opportunities.
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General Facility Maintenance

Other generd facility maintenance a this Ste has been minima due to the security provided by
the maintenance dation, which limits public access Planned maintenance a this Ste includes
replacing cedar vault hatch covers with aduminum, reinforced covers that will provide additiond

weight- bearing capacity.
3.2.2.3 Ste74204: Sand Filter, Termination Park and Ride

This sand filter Ste became operationa in April 1999, and no sorm monitoring or maintenance
vidts were conducted a this Ste during the 1998/1999 dorm season. This dte will be
incorporated into the June 1999 maintenance vigts cycle.

Maintenance issues that are expected d this Ste are amilar to issues that are present at the other
sand filter dtes. These issues include standing water, vector control, and sediment accumulation
and remova. As agpplicable, these issues will be addressed in a smilar manner as they are a the
sand filters. In addition, this dte is located in a large and busy public parking facility that will
require additiona attention to ensure that Ste does not become a target for vandalism or graffiti.

One maintenance issue that has adready been noted a this Ste includes breeding of mosquitoes.
This was noted by the GLACVCD on a Ste vigt conducted during the week of May 21, 1999.
Because of vector concerns to a neighboring elementary school, Golden Bear oil was gpplied to
the accumulated water in the sediment chamber to inhibit hatching. Preventative measures are
currently being taken to prevent further breeding of the mosquitoes by ingdling mosguito
netting over the sump and removing any standing water present at the site.

3.2.3 Multi-Chambered Treatment Trains

3231  Site 74206: Multi-Chambered Treatment Train, Via Verde Park and Ride

The multi-chambered treatment train (MCTT) located at the Via Verde Park and Ride became
operationad in May 1999. Since this MCTT only became operationd a month ago, no storm or
maintenance inspections have been conducted. This ste will be incorporated into the June 1999
maintenance vigts.

Maintenance issues that are expected a this ste include standing water in the various chambers,
vector control, vandalism and greffiti, and generd Ste maintenance.

3.2.3.2 Site 74208: Multi-Chambered Treatment Train, L akewood Park and Ride
The multi-chambered treatment train (MCTT) located at the Lakewood Park and Ride became

operationd in May 1999, and has not undergone storm monitoring or maintenance ingpections.
This dte will be incorporated into the June 1999 maintenance vigts.
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Maintenance issues that are expected at this Ste include sanding water in the various chambers,
vector control, vandalism and graffiti, and generd Ste maintenance.

Mosquito breeding has dso been noted a this facility by GLACVCD during a dSte vist
conducted during the week of May 21, 1999. GLACVCD treated the standing water with
Vectolex. Mosquito netting over the sump area has been inddled as a preventative measure to
mitigate mosquito entry and breeding in the sump. As it is encountered during Site ingpections
and maintenance vists, sanding water isremoved to limit breeding opportunities.

3.24 Oil/Water Separator

3.24.1  Site74201: Oil/Water Separator, Alameda M aintenance Station

The oil/water separator located a the Alameda Maintenance Station became operationd in May
1999, and has not been subject to stormwater monitoring nor has it required maintenance

atention. This site will be incorporated into the June 1999 maintenance visits.

Maintenance issues that are expected a this dte include sediment removad and disposd, trash
remova and disposd, oil/grease remova, cleaning, and generd maintenance.
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40 DESIGN AND CONSTRUCTION EVALUATION

The following discusson pargphrases design and condruction activities a each BMP that was
congtructed ste during the 1998/1999 monitoring Season.

4.1 Alameda M aintenance Station

Condruction activities were subgtantidly completed at the Alameda Maintenance Station Ste in
early April. Brown and Cadwell gaff and Cdtrans representatives ingpected the site on April 19,
1999. Following this inspection, a short punch li was created that listed additional tasks
required to deem congruction complete and to close the Catrans congtruction encroachment
permit. These find tasks were completed in early May 1999. Mr. Tyrone Taylor (Catrans Permit
Ingpector) has verbally concurred that the Ste was complete and is in the process of submitting
paperwork to that affect.

During the inddlaion of the oil / water separaior, minor changes were made in order to
accommodate field conditions. The final location of the oil / water separator tank was shifted
sved fet from the origindly planned location to avoid sub-surface utilities. Grades and
elevaions were dightly modified in the fidd to ensure that the sysem would drain properly.
Additiond fencing was inddled dong the west sde of the BMP a the request of the
Maintenance Station Superintendent to improve access to the east Side of the building. With the
exception of these few items, the oil / water separator systlem was inddled in accordance with
the desgn plans. Operational parameters such as cgpture volume and drainage area reman
unchanged by these minor modifications.

4.2  Eastern Regional Maintenance Station

By lae February 1999, Eadern Regiona Maintenance Station condruction activities were
mostly complete. Following ingpection of the Ste by Brown and Cddwdl and Cdtras daff
(March 9, 1999), additional tasks required to close the Cdtrans construction encroachment
permit were identified. These tasks were completed in early May. A Cdtrans Permit Inspector
(Andy Bott) later concurred that the dte was complete on May 17, 1999, and submitted
paperwork officidly closng the congtruction encroachment permit for this Site.

Minor inddlation changes to the media filter were made to accommodate field conditions, which
incduded ghifting the BMP location from its origind plamed location. At the request of the
Maintenance Station Superintendent, the BMP location was shifted in order to adlow access to
the facility’'s southeast entrance. Grades and devations dso were dightly modified in the fidd to
maich the exiding dte grades. With the exception of these few items the media filter was
ingdled in accordance with the desgn plans. Operationd parameters (capture volume and
drainage areq) were not changed by the BMP re-location.

During the March 25" storm event concerns were raised over the integrity of the sump a the
Eagern Regiond Site. Effluent faled to accumulate in the sand filter sump, and no samples
could be collected. Sgnificant lesking of the sand filter sump was found to be the problem,
which dlowed treated water to be released to the subsirate undernesth. The construction
contractor was notified and a slicone-based seadlant was gpplied to the seams of the sump.
However, during the April 8" sampling event, field personnel observed that the water leve in the
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effluent sump was dropping a the Easern Regiond BMP. On April oM fied testing confirmed
the effluent sump a this sSte was lesking. Additiond tests performed after the sedant had dried
reveded that athough the sedant had dowed the leak, the sump was not sedled completdly. The
congruction contractor has planned to remobilize during early June to pressure-grout the effluent
sump &t the Eastern Regional BMP.

4.3  Foothill Regional Maintenance Station

The Foothill Regiond Maintenance Station sand filter was mostly congtructed by late February
1999. On March 9, 1999, the BMP was inspected by Brown and Caddwell and Catrans daff
during which Cdtrans maintenance dation personne requested minor changes to the BMP.
Requested BMP changes were included with standard punch ligt items, which were submitted as
a contractor change order. Following inspection by a Cdtrans Permit Inspector (Andy Bott), the
requested changes were deemed complete in early May and BMP construction paperwork was
filed which officially closed the congtruction encroachment permit for this Site,

As with other BMP dtes, minor ingdlaion modifications for the media filter were necessary to
accommodate field conditions, which included:

dightly modifying design grades and devations to match the exigting feetures,

ingdling a diding gate in the BMP fence to provide additiond <Storage space for
mai ntenance station operations, and

changing the pre-cast flow interceptor box to include a traffic-rated cover and doping the
Sdes to accommodate truck traffic.

With the exception of these items, the media filter was ingdled in accordance with the design
plans. Operationd parameters were not affected by these modifications.

4.4 Termination Park and Ride

Condruction of the Terminaion Park and Ride sand filter was subgtantidly complete by early
April 1999. On April 19, 1999, Brown and Cddwell and Cdtrans representatives inspected the
gte and developed congtruction-completion tasks that were required to close the Cdtrans
condruction encroachment permit. These tasks were completed in early May. On May 17, 1999,
Mr. Andy Bott (Cdtrans Permit Ingpector) concurred that the site was complete and submitted
paperwork officidly closing the congtruction encroachment permit for this Site.

Minor desgn changes of the media filter during inddlation included shifting the locations of the
pre-cast concrete vaults to avoid a sormwater pipe that was closer to the BMP than shown on as-
built plans, and modifying desgn grades and devations to match actud conditions. With the
exception of these few items, the media filter was inddled in accordance with the desgn plans.
Operationd parameters were unchanged by these minor modifications.

45 ViaVerdePark and Ride

Congruction activities were subgtantially completed a the Via Verde Park and Ride ste in early
April. The BMP was ingpected on April 19, 1999 by Brown and Cadwell and Cdtrans Saff.
Punch lig items required to close the Cdtrans congruction encroachment permit were
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completed, with the exception of replanting a planter area. The planter in question will be re-
planted shortly, officidly closing the congtruction encroachment permit for this Ste.

Prior to the congtruction of the MCTT, the structure was relocated about 10 feet east to dlow the
continued use of dectric vehicle charging dations that had recently been inddled a the gte
This change did not affect the drainage area received by the MCTT. However, the relocation
required dight changes to the outsde dimensions of the dructure, as wel as relocations of the
associated pre-cast concrete vaults. These changes did not affect the Storage capacity or
operation of the MCTT. Sgnificant boulders (up to 5 feet across) were encountered during the
excavation. These were not identified in the soils investigation, and added to the time expended
a the dte. With the exception of these changes, the media filter was ingtdled in accordance with
the desgn plans. Opediond parameters such as capture volume and drainage area reman
unchanged by these modifications.

4.6 Lakewood Park and Ride

Condruction activities were substantially completed at the Lakewood Park and Ride site in early
May. On May 11, 1999 Brown and Cadwel personnd met with Cdtrans representatives to
ingoect the dte. At this time the Cdtrans Permit Inspector, Mr. Andy Bott, requested that a
change be made in the BMP fence to accommodate traffic flow. This change was included on the
punch lig and is currently being negotiated as a change order. Following the resolution of this
change, paperwork officidly closgng the congruction encroachment permit for this dte can be
filed.

During the ingdlation of the MCTT, minor changes were made in order to accommodate field
conditions. The locations of the pre-cast concrete vaults were shifted dightly from the origindly
planned location. This was necessary in order to avoid a sormwater pipe that was closer to the
pre-cast vaults than was shown on asbuilt plans. Grades and eevations dso were dightly
modified in the fidd to natch the existing dte grades. With the exception of these few items, the
media filter was indtdled in accordance with the desgn plans. Operaiond parameters such as
capture volume and drainage area remain unchanged by these minor modifications.
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5.0 COST ACCOUNTING

Cogt accounting summaries for operation and maintenance efforts are currently in preparation
and will be available for alater comprehensive report.

45





