Sémﬁling and Analys’is"PIah &
for the Los Angeles River
'Bacterla Source Identlflcatlon Study

ey W oL A i
ol £ b Tadted i j'r ..,.J.f
s 71 Jj...;i =
- monltorlng project overseen by the
Cleaner Rivers through Effective Stakeholder-led TMDLs
(CREST) Collaborative Process

August 2007

CREST

Cleaner Qwers

sicder THE

::. — :_

A
STORMWATER

1T Y Hlnﬁ ASGELESX




BACKGROUND ..ot 1

L@ XY Q1 SRR 2
SECTION 1: HEALTH AND SAFETY ..ottt s 2
SECTION 2: MONITORING CONDITIONS ......ccoiiiieniinie sttt 3
SECTION 3: MONITORING SCHEDULE........ccvi i 4
SECTION 4: MONITORING SITE LOCATIONS......cooiiierienirereeeeie e 6
SECTION 5: ANALYICAL METHODS........ooiiiiiccie et 12
SECTION 6: DAILY ORDER OF SAMPLING.......cociiirinirenesesie e 14
SECTION 7: FIELD METHODS...... .ottt st 17
SECTION 8: QUALITY ASSURANCE/CONTROL .....cccviirieriirierieieniesie e 24
SECTION 9: CHAIN-OF-CUSTODY FORMS........coei et 30
SECTION 10: MONITORING EVENT PREPARATION ....coiiiirieierienie e 31
SECTION 11: CONTACT INFORMATION. ...ttt eiieeciieeerreecreeestee e e 32
SECTION 12: REFERENCES .........coiiiiiiineeee et 33
APPENDIX 1-A: REACH 2 DETAILED MAPS OF COMPOSITE ZONES................. 34
APPENDIX 1-B: REACH 4 DETAILED MAPS OF COMPOSITE ZONES................. 41
APPENDIX 2-A: REACH 2 SITEPICTURES ..o 49
APPENDIX 2-A: REACH 4 SITE PICTURES ..ot 87
Figure 1. Reach 2 Monitoring Sit€ LOCALIONS.........ccccuevierieeieseeieseesteesee e sae e 8
Figure 2. Reach 4 Monitoring Sit€ LOCALIONS........ccoveieeiiniesieeie e 9
Figure 3. Field Log that is Completed for Each Site Visit during the BSI Study............. 18

Table 1. LACDPW Real-Time Rain Gages Used to Define Dry Weather Conditions for

2 A S 11 | 3
Table 2. LACDPW Gages Used to Evaluate Variationsin LA River Flow Rate............... 4
Table 3. BSI Study Monitoring Schedule and Coordination with Status and Trends
MONITOITNG PrOQraIM.....c.eiitieieiiesieeie sttt st s beeaesae e sbeebesseesbeeeesneesreenee e 5
Table 4.0verview of the Number of Sites to be Monitored during Each Event of the BSI
S L0 PSSP UPRUR 7
Table 5. Reach 2 BSI Study MONItOring SItES........ccceieeieeieseesie e eee e 10
Table 6. Reach 4 and 6 BSI Study MONItOring SItES........cccccvveeieriiniereeee e 11
Table 7. Field Parameters to be Measured at Each Site with YSI 6920 Water Quality
IVLELETS ...t he e e b e e e s e e e s b e e s Re e e e e e e nab e e e ann e e e anne e nes 12
Table 8. Constituents to be Analyzed in Collected Water Samples and Details Regarding
ANAYLICAl MELNOUS.......c.eiieiiiiee et nee s 13
Table 9. REACH 2 — Event #1a — Daily Order of Sampling for BSI Study Monitoring
(=SSR 15

LAR BSI Study SAP [ AUGUST 2007



(CONTINUED)

Table 10. REACH 4 and 6 — Event #1b — Daily Order of Sampling for BSI Study

MONITONTNG SITES......ueeieeeecieesieee ettt e et e e sre et e e seesaeeteeseesreeseeneesneesennennren 16
Table 11. QA/QC Schedule for Samples Collected from Reach 2...........cccccvevvecvcnenene 26
Table 12. QA/QC Schedule for Samples Collected from Reach 4 and 6 ......................... 28
Table 13. QA/QC Schedule for POTW EVENES .......coveeivieiieciee et 30
Table 14.Sampling EqQuipment Checklist .........cooiieiieiee e 31
APPENDIX 1-A: REACH 2 DETAILED MAPS OF COMPOSITE ZONES................. 34
APPENDIX 1-B: REACH 4 DETAILED MAPS OF COMPOSITE ZONES................. 41
APPENDIX 2-A: REACH 2 SITE PICTURES ......cci it eie e 49
APPENDIX 2-A: REACH 4 SITEPICTURES ... 87

L AR b

WAL H R

ASE0CIATES

CRG v

Marine L aboratories

UC DAVIS ! CH2MIHILL

' COLLEGE OF ENGINEERING

LAR BSI Study SAP i AUGUST 2007



Several reaches of the Los Angeles River (LA River) are listed on California s 2006 Clean Water
Act Section 303(d) list as impaired by fecal coliform bacteria. A total maximum daily load
(TMDL) for bacteria in the LA River watershed is scheduled for 2009 by the LA Region
Regional Water Quality Control Board (Regional Board). In 2006, the Cleaner Rivers through
Effective Stakeholder-led TMDLs (CREST) stakeholder group — with funding from USEPA,
support by the City of LA Bureau of Sanitation-Watershed Protection Division (BOS-WPD), and
in-kind contributions from other stakeholders — conducted a Tier 2 Source Assessment, which
targeted the bacteria impairments of Reach 2 and 4 of the LA River (CREST, 2006 — download
the report at http://www.crestmdl.org/reports/index.html). The Tier 2 Study characterized
bacteria loadings to Reach 2 and 4, and compared those loadings to discharges from tributaries
and storm drains. The study results suggested that “in-channel” sources such as birds or
homeless persons may be an important component of the bacteria impairment, though it was
acknowledged that error and uncertainty also affected results.

As afollow-up to the Tier 2 Study, the CREST stakeholder group has proposed and developed a
Bacteria Source Identification (BSI) Study. The CREST Working Technical Group (WT Group)
collaboratively developed a Conceptual Approach Report that summarizes the overall design and
objectives of the BSI Study (CREST, 2007 - download the report at
http://www.crestmdl.org/studies/bsi_final_docs.html). The following document is the Sampling
and Analysis Plan (SAP), detailing the field and analytical methods that will be used to conduct
the BSI Study. Overdl, the BSI Study will utilize mass balance “snapshots’ with indicator
bacteria (E. coli and Enterococcus) and “microbial source tracking” assays based on enteric
bacteria of the order Bacteroidales and human-specific viruses (adenovirus and enterovirus). The
BSI Study will assess dry weather bacteria sources. The goa of the BSI Study is to inform
TMDL development and answer fundamental questions to assist with implementation of the LA
River Bacteria TMDL during dry weather, including:

1) (a) Arestorm drains and tributaries responsible for the significant bacteria loads entering
the LA River and causing WQO exceedances?

(b) Which storm drains and/or tributaries are contributing the highest indicator bacteria
loads to the LA River?

2) (a) Are human or non-human sources responsible for the significant bacteria loads
entering the LA River?

(b) How do human and non-human loading from storm drains and tributaries compare to
loading to the LA River?

3) Which inputs (e.g. specific storm drain or tributary discharges) or areas exhibit the
highest human fecal discharges?

4) What are the land uses and drainage areas of the subwatersheds that are draining to the
most problematic storm drain outfalls?
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This document is the Sampling and Analysis Plan (SAP) for the BSI Study, detailing the field
and analytical methods that will be utilized. The BSI Study will likely be conducted over six
“River Events’, each of which will consist of two sampling days: a day on Reach 2, followed by
aday on Reach 4 and 6. A River Event includes sampling of LA River receiving water sites,
tributaries, and storm drain discharges. Each River Event will be carried out using four sampling
teams, with a team consisting of two field personnel. In addition, six “POTW Events’ will be
conducted, which includes sample collection from the influent and effluent of two City of LA
publicly owned-treatment works (POTWSs) — LA Glendale and D.C. Tillman. River Events and
POTW Events will be conducted on different dates, due to limited throughput of analytical
laboratories. At the end of six River and six POTW Events, the CREST stakeholder group will
decide whether to conduct three additional events (for a total of nine) based on the findings of
the Tier 2 Study, results from the first six River and POTW events, weather, and other
considerations.

The BSI SAP:

Provides safety guidelines for sampling teams;

Outlines a preliminary monitoring schedule, including collection of quality
assurance/quality control (QA/QC) samples, and criteria for monitoring based on
weather conditions;

Presents adaily order of sampling for each event and each sampling team;

Summarizes field methods for flow rate measurement and water quality sample
collection;

Specifies analytical methods for sample analysis, bottle types, and holding times;
Provides example field logs and chain-of-custody forms; and

Lists contact information for parties involved with this monitoring program.

Persons involved with water quality monitoring could potentially be subjected to unsafe
environments, particularly in engineered channels such as the LA River. This SAP includes
health and safety protocols designed to keep field personnel safe during all conditions. General
guidelines that sampling team members should follow include:

1. Thefield supervisor shall contact the US Army Corps of Engineers - Los Angeles District
(USACE) to verify that dam releases or other dangerous conditions will not affect the
sampling day.

2. Be aware of the surroundings and always be on the lookout for changing conditions
including rising water levels.

3. Alwayswear alife vest when wading in the LA River and tributary channels.

4. Watch out for slippery surfaces including algal mats and wet concrete.

5. Do not wade in flowing water without consent of the sampling team leader, as water
velocities may be too high for safe access, even in shallow flows.
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6. Never enter a confined space including the outlets of storm drains unless you are certified
in confined space entry (CSE) and following all CSE procedures.

7. Do not touch your hands or sampling equipment to your face or mouth during the course
of the day, and immediately wash your hands after sampling is finished.

8. Avoid contact with homeless persons who might be in the channel. Never sample in the
vicinity of homeless persons or encampments.

9. Always ask asampling team leader if you are unsure about anything related to safety.

In case of an emergency, if appropriate, field personnel should have injuries treated by the
nearest hospital. Each team will be provided phone numbers for local police and fire
departments, and directions to the following hospitals:

White Memorial 1720 Cesar E. Chavez Ave.

Upper Reach 2: Medical Center (323) 268-5000 Los Angeles, CA 90033

3630 E. Imperial Highway
Lynwood, CA 90262

i St. Francis
Lower Reach 2: Medical Center (310) 900-4525

4930 Van Nuys Blvd.
Sherman Oaks, CA 91403

Reach 4: Sherman Oaks — g16) 9517111
Hospital

Monitoring will only occur during conditions defined as “dry”. Due to orographic effects in the
hills that surround the LA River watershed, it is desirable to define dry conditions based on
rainfall amounts and antecedent dry weather near the monitored areas — sometimes rain gages in
the hills report accumulation even though (1) the valley of the watershed remains completely dry
and (2) the flow rates of the LA River are not affected. Therefore, antecedent dry conditions will
be based on the LA County Department of Public Works (LACDPW) rain gages listed in
Table 1. Specifically, dry weather is defined as periods occurring (1) after at least 72 hours with
less than 0.1 inches of rainfall at the listed LADPW real-time gages and/or (2) during LA River
flow rates that correspond to pre-rain conditions.

Table 1. LACDPW Real-Time Rain Gages Used to Define Dry Weather Conditions for BSI Studyl' 2

Auto :
LA River Reach Station Name ALERT Raingage SIPVEEN
ID D (ft)
Reach 4 and 6 Brand Park #449 #210C 1,250
| Reach 2 | LA Ducommun Street | #377 | #716 | 306

1 — Dry weather is defined as periods occurring after at least 72 hours with less than 0.1 inches of rainfall.
2 — Data for these rain gages can be found at http://dpw.lacounty.gov/wrd/Precip/alert_rain/index.cfm?cont=72hr.cfm

Should rainfall begin after monitoring has been initiated (i.e., in the middle of an event, while
personnel are in the field), then the field supervisor will evaluate whether to continue based on
LA River flow conditions. Aslong as flow conditions - as reported by real-time gages reported
on the US Army Corps of Engineers - Los Angeles District (USACE) website — show no
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substantial variation/increase relative to pre-rainfall conditions, then the event will continue. The
data from the flow gages on the USACE website, which are maintained by LACDPW, that will
be used (if necessary) by the field supervisor to make evaluations of possible variations are listed
in Table 2.

Table 2. LACDPW Gages Used to Evaluate Variations in LA River Flow Rate" ?

LA River Reach Szl e

Reach 4 and 6 LARS — LA River below Sepulveda

Reach 2 LARW - LA River below Wardlow St.

1 - If rainfall occurs in the middle of an event, the field supervisor will use these gages to decide whether to continue.
As long as the LA River flow rate shows no substantial variation relative to pre-rainfall conditions, then the event will
continue.

2 — Data for these rain gages can be found at http://www.spl.usace.army.mil/cgi-bin/cgiwrap/zinger/lats_form_last.cgi

Finally, conditions must be safe for vehicle entry into the channel. Conditions are considered
safe only when the vehicles are driven in water depths that are below the tailpipe. As mentioned
in Section 1, the field supervisor will contact the USACE prior to each event, to verify that dam
releases or other dangerous conditions will not affect the sampling day.

A monitoring schedule has been developed in cooperation with the City’s Status and Trends
Monitoring Program (Status and Trends) along the LA River, as shown in Table 3. It is
desirable to coordinate monitoring with Status and Trends so that data during this study can be
compared to data collected in other parts of the watershed under the same conditions (i.e., on the
same day). It was only feasible to coordinate dates for River Events days on Reach 2 (not Reach
4 and 6). In addition, the schedule is designed to alow for completion of six River and POTW
monitoring event prior to the oncoming wet season. The schedule shown is tentative, assuming
suitable weather and river conditions.
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Table 3. BSI Study Monitoring Schedule and Coordination with Status and Trends Monitoring

Program
Monitoring Status and Trends
Event Sampling LA River
Namel? Location Date Sampling Date?
Reach 2 8/7/07 Yes
River #1
Reach 4,6 8/8/07 No
Reach 2 8/14/07 No
River #2
Reach 4,6 8/15/07 No
Reach 2 8/21/07 Yes
River #3
Reach 4,6 8/22/07 No
LA-Tillman
POTW #1 LA-Glendale 8/28/07 No
LA-Tillman
POTW #2 LA-Glendale 8/29/07 No
LA-Tillman
POTW #3 LA-Glendale 9/6/07 No
Reach 2 9/18/07 Yes
River #4
Reach 4,6 9/19/07 No
LA-Tillman
POTW #4 LA-Glendale 9/25/07 No
LA-Tillman
POTW #5 LA-Glendale 9/26/07 No
Reach 2 10/2/07 Yes
River #5
Reach 4,6 10/3/07 No
Reach 2 10/9/07 Yes
River #6
Reach 4,6 10/10/07 No
LA-Tillman
POTW #6 LA-Glendale 10/17/07 No

1 — River events include sampling of LA River receiving water sites, tributaries, and storm drain discharges
2 — POTW events include sampling of influent and effluent from POTWs — LA Glendale and D.C. Tillman
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Monitoring sites were selected based on the study design described in the Conceptual Approach
Report (CREST, 2007) and data collected during the Tier 2 Study in the summer of 2006
(CREST, 2006). The number and type of monitoring site locations are summarized in Table 4,
and detailed site lists for Reach 2 are shown in Table 5 and Reach 4 and 6 are shown in Table 6.
These sites were finalized during a field reconnaissance on July 31 and August 1, 2007. They
represent nearly all outfals that were flowing during the reconnaissance. However, while the
mainstem LA River, tributary, and POTW site locations will be “fixed” over the course of the
BSI Study, the storm drain discharge sites may vary in number and location. The goa is to
characterize al flowing storm drain outfalls during each event, but storm drain discharges are
transient; a given drain may be flowing on some dates but not others. Therefore the storm drain
discharge sampling will be “adaptive’. If a storm drain site is significantly flowing during a BS
Study event, but not on the sitelist (Table 5 and Table 6), it will be visited and field data will be
recorded regardless of whether it was sampled in previous events. At a minimum, GPS
coordinates, flow rate measurements, and pictures will be recorded. In some cases, water quality
parameters and samples may be collected and analyzed for E. coli and Enterococcus.

Site locations for Reach 4 and 2 are displayed in Figure 1 and Figure 2, respectively. There are
just two sites aong Reach 6 (not shown), at the locations where White Oak Avenue and Canoga
Avenue cross the LA River. The locations of the LA River and tributary sites denoted by yellow
dots (“Receiving Water Sites’), while the storm drain discharge site locations are denoted by red
and pink dots. (“Storm Drain Discharges’). The storm drain discharge site locations are based on
GPS data collected during the field reconnaissance conducted on July 31 and August 1, 2007.
Some storm drain discharges sites were aso the subject of six Tier 2 monitoring events for
bacteria (denoted by pink dots), while the others (denoted by red dots) either (i) have only been
sampled during the 2006 Tier 2 flow snapshots (flow only) and/or 2000/2001 SCCWRP
snapshots (bacteria and flow measurements) or (ii) have likely never been sampled before by
BOS-WPD.

Unlike for indicator bacteria, for Bacteroidales and human viruses, storm drain sites will not be
analyzed individually. Instead, al storm drains within a given “Composite Zone” (denoted by
orange dots with numbers and bars) will be composited into one 4-liter sample using measured
flow rate to determine the relative proportions. However, 200-mL of water from each individual
storm drain discharge will be filtered and preserved, in case there is a desire to analyze data from
the individual drains (that make up a composite of interest) towards the end of the BSI Study.
Up to one composite per event per reach (consisting of up to seven individual storm drain
samples) will be subject to follow-up analysis. Storm drain composites are discussed further in
Section 4 and 5. Detailed maps of each Composite Zone are shown in Appendix 1-A and 1-B.
Finally, note that all LA River sites located at the up and downstream ends of Reaches 2 and 4;
the downstream end of Reach 6; tributary sites; and POTW sites will be anayzed for
Bacteroidales and viruses directly (no compositing will be used). Due to limited throughput of
the analytical laboratory, samples collected at the four LA River sites located at intermediate
locations along Reaches 2 and 4 (R2-LAR-6thSt, R2-LAR-Slauson, R4-LAR-Hwy101, and R4-
LAR-Coldwater), and at the upstream end of Reach 6 (R6-LAR-Canoga) will only be analyzed
for indicators and TSS (not Bacteroidales).
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Table 4. Overview of the Number of Sites to be Monitored during Each Event of the BSI Study
(also see Figure 1 and 2)

NUMBER OF SITES TO BE MONITORED
DURING EACH BSI STUDY EVENT
LQ;I(X}ER II\_/Izi E?\tlzﬂ Tributaries SDt?Srg;] ;;aeigz, a| POTWs*
Reach 2 4 2 ~30 2
Reach 4 4 1 ~30 2
Reach 6 2 0 0 0

1 — Only the most upstream and downstream sites along Reach 2 and 4, and the most downstream site along Reach
6, will be analyzed for Bacteroidales and human viruses.

2 — Storm drain discharges can be transient. A given drain may be flowing on some dates, but not others. The goal is
to sample all flowing outfalls during each event. Therefore, the total number and location of storm drain discharge
sites may vary from event to event. For sites that are observed to be flowing, but not part of the site list (as
represented by the sites listed in Figure 1 and 2 and Table 5 and Table 6), GIS coordinates, flow rate
measurements, and pictures will be collected, at a minimum. In some cases, samples will be collected and analyzed
for E. coli and Enterococcus.

3 — All sites in Table 5 and Table 6 will be sampled for indicator bacteria (E. coli and Enterococcus), TSS, and field
parameters. However, due to limited throughput of the source tracking laboratory and budget limitations, not all storm
drain discharge sites will be analyzed for Bacteroidales and human viruses individually. Instead, storm drain
discharge samples from multiple drains will be composited into single samples, using flow-rate to determine the
relative proportions. Each storm drain will be included in one of the analyzed composites. In general, each storm
drain composite sample will be comprised of water from three to seven storm drain outfalls within a given Composite
Zone. But it should be noted that water from every drain sampled will be filtered, preserved, and archived for
possible follow up analyses. In this way, the contributions from the individual drains could be quantified later in the
study (i.e., after the data from the storm drain composites have been analyzed).

4 — Due to limited throughput of the source tracking laboratory, River and POTW Events will take place on different
dates. The samples indicated for Reach 2 and 4 correspond to LA-Glendale and D.C. Tillman, respectively. At each
of these, screened, primary influent and chlorinated, final effluent will be collected and analyzed for indicator bacteria
(E. coli and Enterococcus), Bacteroidales, and human viruses
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Figure 1. Reach 2 Monitoring Site Locations
(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
(also see Table 5 for a site details, Appendix 1-A for more detailed maps, and Appendix 2-A for site pictures)
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Figure 2. Reach 4 Monitoring Site Locations
(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
(also see Table 6 for a site details, Appendix 1-B for more detailed maps, and Appendix 2-B for site pictures)
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Table 5. Reach 2 BSI Study Monitoring Sites”

Qutfall Side Composite
Site Name™? Site Type of River> Zone Latitude | Longitude
R2-LAR-Figueroa LA River N/A N/A 34.07958 | -118.22693
R2-ASeco Tributary N/A N/A 34.08013 | -118.22533
R2-A Storm Drain Left 34.07461 | -118.22532
R2-B Storm Drain Right 34.07236 | -118.22516
R2-C Storm Drain Left 1 34.07091 | -118.22443
R2-01 Storm Drain Left 34.06729 | -118.22448
R2-D Storm Drain Left 34.06256 | -118.22639
R2-E Storm Drain Right 34.06219 | -118.22704
R2-F Storm Drain Right 34.05499 | -118.22707
R2-G Storm Drain Left 34.05369 | -118.22789
R2-H Storm Drain Left 2 34.05266 | -118.22863
R2-1 Storm Drain Right 34.05133 | -118.22935
R2-02 Storm Drain Right 34.04609 | -118.22996
R2-J Storm Drain Right 3 34.04037 | -118.22852
R2-03 Storm Drain Right 34.03914 | -118.22801
R2-LAR-6thSt LA River N/A N/A 34.03633 | -118.22740
R2-K Storm Drain Right 34.03429 | -118.22734
R2-L Storm Drain Left 3 34.03422 | -118.22699
R2-M Storm Drain Left 34.03406 | -118.22694
R2-N Storm Drain Right 34.02879 | -118.22561
R2-O Storm Drain Right 34.00732 | -118.20863
R2-P Storm Drain Left 4 34.00750 | -118.20437
R2-04 Storm Drain Left 34.00364 | -118.19606
R2-Q Storm Drain Right 33.99547 | -118.18396
R2-05 Storm Drain Left 5 33.99471 | -118.18101
R2-R Storm Drain Left 33.99049 | -118.17452
R2-LAR-Slauson LA River N/A N/A 33.98914 | -118.17355
R2-S Storm Drain Left 5 33.98716 | -118.17147
R2-06 Storm Drain Right 33.94510 | -118.17432
R2-T Storm Drain Left 6 33.94205 | -118.17393
R2-U Storm Drain Right 33.94040 | -118.17488
R2-RioH Tributary N/A N/A 33.93265 | -118.17473
R2-V Storm Drain Left 6 33.92191 | -118.17650
R2-LAR- LA River N/A N/A 33.9082 | -118.17932
Rosecrans

# - See Figure 1 for a map of site locations and Appendix 2-A for site pictures

N/A — Site is an LA River or tributary site, therefore there is no outfall and samples will not be collected using
composites (they will be analyzed individually)

1 — Sites are listed in order from upstream

2 — Other sites that are observed to be flowing will be subject to field data included GIS coordinates, pictures, and
flow measurements. In some cases, water quality samples will also be collected

3 — The side corresponds to “Left Bank” or “Right Bank”, which is determined while looking downstream.
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Table 6. Reach 4 and 6 BSI Study Monitoring Sites”

Outfall Side Composite
Site Name™? Site Type of River Zone Latitude | Longitude
R6-LAR-Canoga LA River N/A N/A 34.19527 | -118.59851
R6-LAR-WhiteOak LA River N/A N/A 34.18525 | -118.51902
R4-LAR-Sepulveda LA River N/A N/A 34.16178 | -118.46648
R4-A Storm Drain Right 34.16150 | -118.46575
R4-B Storm Drain Left 1 34.15912 | -118.45728
R4-01 Storm Drain Right 34.15901 | -118.45720
R4-C Storm Drain Right 34.15838 | -118.45512
R4-D Storm Drain Left 34.15824 | -118.45297
R4-E Storm Drain Left 5 34.15775 | -118.44812
R4-02 Storm Drain Right 34.15733 | -118.44740
R4-F Storm Drain Right 34.15574 | -118.44412
4-LAR-HWY101 LA River N/A N/A 34.15551 | -118.44080
R4-G Storm Drain Left 34.15517 | -118.43963
R4-03 Storm Drain Right 3 34.15510 | -118.43965
R4-H Storm Drain Right 34.15513 | -118.43633
R4-| Storm Drain Left 34.15433 | -118.43158
R4-J Storm Drain Left 34.15415 | -118.43102
R4-K Storm Drain Right 4 34.15403 | -118.43095
R4-L Storm Drain Right 34.15259 | -118.42892
R4-M Storm Drain Left 34.15079 | -118.42513
R4-N Storm Drain Right 34.15051 | -118.42459
R4-04 Storm Drain Left 34.14915 | -118.42223
R4-0 Storm Drain Right 5 34.14805 | -118.41979
R4-P Storm Drain Right 34.14752 | -118.41806
R4-Q Storm Drain Right 34.14704 | -118.41574
4-LAR-Coldwater LA River N/A N/A 34.14676 | -118.41419
R4-05 Storm Drain Right 5 34.14670 | -118.41357
R4-R Storm Drain Left 34.14363 | -118.40507
R4-S Storm Drain Left 34.14387 | -118.40300
R4-T Storm Drain Right 6 34.14404 | -118.40095
R4-U Storm Drain Left 34.14413 | -118.40079
R4-V Storm Drain Right 34.14465 | -118.39758
R4-06 Storm Drain Right 7 34.14642 | -118.39574
R4-W Storm Drain Left 34.14713 | -118.39238
R4-07 Storm Drain Right 34.14696 | -118.39196
R4-Tujunga-Wash Tributary N/A N/A 34.14557 | -118.38885
R4-X Storm Drain Right 7 34.14160 | -118.38656
R4-Y Storm Drain Right 34.14053 | -118.38119
R4-LAR-Tujunga LA River N/A N/A 34.14135 | -118.37827

# - See Figure 2 for a map of site locations and Appendix 2-B for site pictures

N/A — Site is an LA River or tributary site, therefore there is no outfall and samples will nhot be collected using
composites (they will be analyzed individually)

1 — Sites are listed in order from upstream

2 — Other sites that are observed to be flowing will be subject to field data included GIS coordinates, pictures, and
flow measurements. In some cases, water quality samples will also be collected

3 — The side corresponds to “Left Bank” or “Right Bank”, which is determined while looking downstream.
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The SAP is based on the analysis of collected water samples for indicator bacteria (E. coli and
Enterococcus), total suspended solids, Bacteroidales, human viruses, and field parameters (pH,
temperature, electrical conductivity, dissolved oxygen, and turbidity). The specified field
parameters, which will be measured using YSI 6920, or equivalent water quality meters, are
outlined in Table 7. The methods, bottle type, required upper and lower detection limits,
filtration methods, holding times, and analytical laboratory for each laboratory constituent are
outlined in Table 8. Contact information for each laboratory can be found in Section 11.

Table 7. Field Parameters to be Measured at Each Site with YSI 6920 Water Quality Meters

. . Analytical Holding
Constituent Units Method Bottle Type Time
Turbidity NTU Field Meter In situ In situ
Water Degrees C Field Meter In situ In situ
Temperature
Electrical mohs/cm Field Meter In situ In situ
Conductivity H
pH Standard Unit Field Meter In situ In situ
Dissolved mg/L Field Meter In situ In situ
Oxygen
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Table 8. Constituents to be Analyzed in Collected Water Samples and Details Regarding Analytical Methods

. Analytical . . Reporting Bottle Holding
Constituent Method Filtration Method Limit Type Time Laboratory
Idexx® Lower: 10
Enterococcus Enterolert Not applicable Upper: 250mL Sterile Plastic 6 hours CRG/EMAX
24,192,000
Idexx® Lower: 10
E. coli Colilert Not applicable Upper: 250mL Sterile Plastic 6 hours CRG/EMAX
24,192,000
Total Suspended . 1L HDPE
Solids SM 2540-D Not applicable 0.5 mg/L Plastic 7 days CRG/EMAX
Universal Q"ggR 4L samples — High Flow Filtration® Varies bg/ 4L Sterile Biotainer Not c .
Bacteroidales | (92P (I €t ~ Kate Fi L sample 250mL Sterile Plastic | applicable® | U<PaVIS
al., 2007a) 200mL samples — Kate Field protocol p m erile Plastic pp
Mixed-Human Q-PCR 4L samples — High Flow Filtration® Varies b%’ AL Sterile Biotainer Not .
Bacteroidal (see Kildare et ) 1 , . ) 3 UC-Davis
acteroidales al., 2007a)4 200mL samples — Kate Field protocol Sample 250mL Sterile Plastic | applicable
Adenovirus (see Rajal et 4L samples — High FIovy Filtration ) . | %/ 4L Sterile I.3|ota|ner Not . UC-Davis
al., 2007a) 200mL samples — Kate Field protocol ample 250mL Sterile Plastic applicable
. Q-PCR 4L samples — High Flow Filtration® Varies b 4L Sterile Biotainer Not _
Enterovirus (see Rajal et ) 1 S | . . ) 3 UC-Davis
al., 2007a) 200mL samples — Kate Field protocol ample 250mL Sterile Plastic applicable

1 — LA River, tributary, POTW, and storm drain composite samples will be 4-liter samples. Individual storm drain samples, which may be analyzed

later in the study, will be 200mL samples. For details regarding High Flow Filtration, see Rajal et al., 2007b. For the Kate Field filtering

protocol, see the Materials and Methods in Bernhard and Field, 2000.

2 — Due to variable inhibition and filter recovery, each sample has a unique reporting limit.

3 — These methods are non-standard, and therefore do not have a holding time. All 4-liter samples for Bacteroidales and human viruses will be

overnight mailed to the laboratory for filtration, which will occur the day after sample collection. Individual storm drain discharge samples (200-
mL) will be filtered in the laboratory the same day that samples are collected.
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Storm Drain Composites

As described in Section 4, storm drain discharges will for analyzed with Bacteroidales and
human viruses using compositing methods. Storm drain discharges were separated into
Composite Zones (see Figure 1 and 2), and all storm drain samples within in a Zone will be
combined into one sample for anaysis of Bacteroidales and human viruses. The relative
proportions of sample volumes within an analyzed 4-liter composite sample will be calculated
based on measured flow rates (see Section 7 for flow rate calculation methods). The equations
below show the calculation protocol that will be used for relative proportion (Yosormprain) and
sample volume (Composite Volumesormprain), respectively.

Measured Flow Rate
Total Measured Sorm Drain Flow Rate within Zone

0, =
A) SormDrain

Composite Volumeg,, prain = 4 11ters”™ %gmorain

Daily patterns in domestic water use and evaporation rates generally cause storm drain flow rates
to be highly variable, with maximum values often (but not always) occurring in the morning and
minimum values in mid-afternoon. At the same time, solar radiation, which is highest in the mid-
afternoon, can inactivate indicator bacteria and reduce concentrations in the water column. It is
important to minimize the ability of these factors to bias the collected dataset. In addition, it is
desirable to monitor the mainstem LA River sites aong each reach at approximately the same
time to alow for more precise comparisons of upstream/downstream bacteria loading rates.
Therefore, though efforts to reduce bias by sunlight and flow rate differences can require more
complicated driving patterns, the SAP:

1. Variesthetime of day that each storm drain discharge site is sampled over the duration of
the monitoring plan (e.g., sampled in the morning during some events, and in the
afternoon for others); and

2. Specifies that mainstem LA River sites should be sampled at approximately the same
time of day.

3. Specifies that POTW sites will sampled at varying times (either morning or afternoon)
during the course of the study.

The order of sampling for Event 1 is specified in Table 9 (Reach 2) and Table 10 (Reach 4 and
6). The ordersfor subsequent events will differ from Event 1, and will be determined after Event
1 is completed, in order to allow for determination of the actual amount of time it takes teams to
sample sites (and travel between them).
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Table 9. REACH 2 — Event #1a — Dail

Order of Sampling for BSI Study Monitoring Sites!

Sampling
Team TEAM 1 TEAM 2 TEAM 3 TEAM 4
1. Enter Ramp 2-1 1. Enter Ramp 2-2 1. Enter Ramp 2-3 1. Enter Ramp 2-4
2. Sample R2-LAR- 2. Sample R2-LAR-6thSt | 2. Sample R2-LAR- 2. Drive downstream
Figueroa (after flow) (after flow) Slauson (after flow) 3. Sample R2-LAR-
3. Sample R2-ASeco 3. Drive downstream 3. Drive downstream, Rosecrans (after flow)
4. Sample (3) sites on 4. Sample (3) sites on sample site R2-Salong | 4. Drive upstream
left bank along Zone 1 right bank along Zone 3 Zo_ne 5 5. Sample (2) sites along
I(QRZZE)Ai R2-C, and (R2-K and R2-N) 4. Dzrlve_ upstlreamz, saméale Zone 6 (R2-U, R2-06)
< ) S. Drive upstream (2) sites %Ong one 4 |6 Pick-up at Ramp 2-4
5. Pick-upatRamp2-1 | g  sample R2-03 and (R2-R and R2-05) an _
6. Enter Ramp 2.1 " Ro (2) sites along Zone 4 | /- Drive upstream
- =N P : (R2-04 and R2-P). 8. Sample Sites R2-Q (Zone
Event 1a | /- Drive downst_ream 7. Plc?k-up at Ramp 2-2 5. Pick-up at Ramp 2-3 5) and R2-O (Zone 4).
8/7/07 8. i?[nggﬁk(izosr:teszgge , 8. Drive upstregm 6. Enter Ramp 2-5 9. Exit Ramp 2-4
g 9. Sample (5) sites on 7. Drive downstream 10. Drive to CRG
(R2-D, R2-G, R2-H, right bank along Zone 3 | ’ . .
R2-L, and R2-M) (R2-02, R2-I, R2-F sample R2-V (Zone 6) 11. Assist with flow
9. Drive back upstream R2-E, and R2-B) 8. Drive |Up§ge§mHandd calculations
e i L i sample R2-RioH an
10. Pick-up at Ramp 2-1 | 10. Pick-up at Ramp 2-2 R2-T (Zone 6)
9. Drive to CRG
10. Assist with flow
calculations

1- Sampling orders for subsequent events will vary from the order used for Event 1. The specific order for subsequent events will be determined after
Event 1 is completed.
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Table 10. REACH 4 and 6 — Event #1b — Daily Order of Sampling for BSI Study Monitoring Sites"
Sampling
Team TEAM 1 TEAM 2 TEAM 3 TEAM 4
1. Enter Ramp 4-1 1. Enter Ramp 4-2 1. Enter Ramp 4-3 Enter Ramp 4-4
Sample R4-LARSep 2. Sample R4-LARHwy101 | 2. Sample R4- Drive upstream
(after flow) (after flow) LARColdwater (after Sample R4-LARTUj
3. Exit Ramp 4-1 3. Drive downstream flow) (after flow)
4. Sample R4-LAR- 4. Sample (2) sites along 3. Drive downstream Sample R4-TWash
White Zone 3 (R4-G and R4-H) | 4. Sample (1) site along Sample (2) sites along
5. Sample R6-LAR- 5. Drive upstream Zone 6 (R4-05) Zone 7 (R4-X and R4-Y)
Canoga 6. Sample (2) sites along | °- Drive upstream Drive to and Pick-up at
. Pick-up at R4-02 Zone 2 (R4-F and R4-E) | 6. Sample (4) sites along Ramp 4-3
7. Sample R4-02 7. Pick-up at R4-02 (climb éing Sa(nITjA;Sl’ &‘;P Drive downstream
E\éfg%%b 8. Drive to and sample ladder) 2 Pick ' ‘R 43 Sample R4-07
R4-03 8. Drive upstream, sample | /- TIC*-Up atiRamp 4- Drive upstream and
9. Drive to and sample (1) site along Zone 2 8. Drive upstream sample (1) site along
R4-06 (R4-D) and (5) sites 9. Sample (4) sites along Zone 7 (R4-W) and (3)
: along Zone 1 (R4-C, R4- Zone 4 (R4-N, R4-M sites along Zone 6 (R4-V
10. Drive to and enter 01, R4-B, and R4-A) ' : '
Ramp 4-3 ' ' R4-L, and R4-K) and R4-U, and R4-T).
) 9. Exit Ramp 4-1 (2) sites along Zone 3 10. Pick B
11. Drive downstream - Pick up at Ramp 4-3
_ 10. Drive to and Pick-up at (R4-J and R4-I)
12. Sample (2) sites Ramp 4-3 10. Drive to and Pick-up

along Zone 6 (R4-R
and R4-S)

13. Pick-up at Ramp 4-3

at Ramp 4-3

1- Sampling orders for subsequent events will vary from the order used for Event 1. The specific order for subsequent events will be determined after Event 1 is

completed.

LAR BSI Study SAP

16

AUGUST 2007




The following section describes the field methods used to measure flow rates and collect runoff
samples. Field personnel will make a record of data/information collected at each site on field
logs. The field log, which is shown in Figure 3, aso allows for compilation of data regarding
beneficia uses (observations of water contact), wildlife, weather conditions, pictures taken, and
other fields-of -interest.

Flow Rate Measurements:

The method of flow rate measurement is dependent on the depth/flow and type of outfall, as
described below. During data analysis, estimates of uncertainty and error associated with flow
rate measurements will be used in a sensitivity analysis to determine the possible effect of these
parameters on the overall bacteria mass balance.

Mainstem Los Angeles River, Tributaries, and Large Storm Drain Discharges

For the mainstem LA River, most of its tributaries (Tujunga Wash and Arroyo Seco), and some
storm drain discharges (e.g. R4-02, R4-03, R2-02, R2-05, and others), the water is deep enough
(>1-inch) to alow for use of a velocity meter. In this case, velocity is measured at
approximately equal increments across the width of the flowing water. The depth of velocity
measurement is normally collected at 0.6 * total depth, which is representative of the average
velocity. The distance between velocity measurements taken across the stream is dependent on
the total width. A genera rule of thumb is that no more than 10% of the flow should pass
through any one cross section. For this study, flow measurements at LA River sites will
generally include 5-20 point measurements.

If at any time it appears that the water velocities may be unsafe for wading, the depth and
velocity will be measured using the velocity meter (without wading) near the edge of the flowing
stream and the channel geometry estimated and noted on the field log. It should be noted that in
many cases, the cross-section dimensions of the LA River can be determined from specs
available from LACDPW; thus with a depth measurement alone, the cross sectional area can be
accurately determined.

Free-flowing outfalls:

Some storm drains outfalls to the LA River that are free-flowing, meaning the runoff falls from
an elevated outfall into the LA River channel, which allows for collection of the entire flowing
stream of water into a container of known volume. Free flowing outfalls are amost exclusive to
Reach 4. Thetimeit takesto fill the known volume is measured using a stopwatch, and recorded
on the field log in Figure 3. The time it takes to fill the container will be measured three times
and averaged to ensure that the calculated discharge is representative. In some cases, a small
portion of the runoff may flow around or under the bucket. For each measurement, percent
capture, or the proportion of flow estimated to enter the bucket, will be recorded.
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Figure 3. Field Log that is Completed for Each Site Visit during the BSI Study
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Figure 3 (continued). Field Log that is Completed for Each Site Visit during the BSI Study
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For free-flowing outfalls, the estimated flow rate, Q, is calculated by:

Q= Filled container Volume
(Average Timeto Fill Container)” (Estimated Capture)

Though in some cases, the filled-volume and/or estimated capture is not equal among
measurements, in which case:

Filled container Volume
Q = Average[-— . — ]
(Timeto Fill Container)” (Estimated Capture)

Based on previous measurements of free-flowing outfals along Reach 4, estimated capture
typically ranges from 0.75 — 1.0, with most between 0.90 and 1.0.

Shallow sheet flows (small tributaries and storm drain discharges):

Many storm drains discharge to the LA River in the form of a shallow sheet flow. Such flows
are too shallow to use a velocity meter, and it is not possible to collect the entire flow into a
container. Therefore, for sheet flows a “float” is used to measure the velocity of the flowing
water.

Sheet flow width: The width (W) of the flowing water (not the entire part of the channel that is
damp) is measured using a tape measure at the “top”, “middle”, and “bottom” of the marked-off
distance (e.g., for a 10-foot marked-off section, W, is measured at O-feet, W,,;, is measured at

5-feet, and W,,,,,, IS measured at 10-feet).

ottom

Sheet flow depth: In addition, the depth of the sheet flow is measured at the top, middle, and
bottom of the marked-off distance. Specifically, the depth (D) of the sheet flow is measured at

25%, 50%, and 75% of the flowing width (e.g., DX is the depth of the water at middle of the

section in the middle of the sheet flow) at each of these locations. It is assumed that the depth at
the edge of the sheet flow (i.e., at 0% and 100% of the flowing width) is zero.

Cross Section: Based on the collected depth and width measurements, the representative cross
sectional area across the marked-off sheet flow can be approximated as follows:

Representative Cross Section =
Top Top Top Top Top Top

V\II'OP s (D25% + (DSO% + DZS%) + (D75% + DSO%) + D75%

4 2 2 2 2
Mid Mid Mid Mid Mid Mid
[WMid s (D25% + (DSO% + DZS%) + (D75% + DSO%) + D75% )]

4 2 2 2 2

Bottom Bottom Bottom Bottom Bottom Bottom
[WBottom i (D25% + (DSO% + D25% ) + (D75% + DSO% ) + D75% )]}
2

4 2 2 2

Average {[

),
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Sheet flow velocity: Ve ocity is calculated based on the amount of time it takes floats to travel a
marked-off distance, typically 10-feet or more. Floats are normally pieces of leaves or other litter
near the flow, or floatables (suds, etc.) that are aready in the flow. The time it takes the float to
travel the marked-off distance will be measured at |east three times.

Distan ce Marked off for Float Measurement

Average Surface Velocity = - -
Average Time for Float to Travel Marked off Distance

Flow calculation: For sheet flows, the estimated flow rate, Q, is calculated by:

Q= f  (Representative Cross Section)” (Average SurfaceVelocity)

The coefficient f is used to account for friction effects of the channel bottom. That is, the float
travels on the water surface, which is the fastest traveling portion of the water column. The
average velocity, not the surface velocity, determines the flow rate, and thus f is used to
“convert” surface velocity to average velocity. The value of f typically ranges from 0.60 — 0.90.
Based on the recent field reconnaissance, in order to provide comparable flow rate values
between float/stopwatch, bucket/stopwatch, and flow meter measurements, a value of 0.75 will
be used for f.

Water Quality Samples:

All water quality samples are to be collected in clean containers, as specified in Table 8. Water
guality samples should be collected prior to flow rate measurements, to avoid possible
contamination induced by field personnel.

The only exceptions are sites that have multiple outfalls (i.e., a site that has two outfals
immediately adjacent to one another). In this case, since only one sample will be collected from
the site, flow rate will be measured first from both outfalls, in order to calculate the proportional
sample volume (SampleVolumepyian) that will be collected and analyzed from each outfall, per
the equations below:

For the 250-mL bacteria bottle: SampleVolumey ., = 250mL " %4
For the 1-L TSS bottle: SampleVolume, .,y =1L Y%0¢ai

For the 4-L Biotainer: SampleVolumey., =4L" %q

And Yoy 1S defined as:

Measured Flow Rate at One Outfall
Total Measured Flow Rate fromall Outfalls at Ste

0,
/OOurfalI -

For example, for a site with three outfalls, and each has the same flow rate, all the bottles will be
filled one-third to the top with water from each outfall. Sampling will then be conducted
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upstream of the flow measurement site. It should be noted that calculations for %oy Will be
conducted by personnel that arein the office (i.e., field personnel will “call in” the measurements
to office personnel), in order to minimize calculation mistakes.

Protocol for New Sites

Due to the transient nature of storm drain discharges, field personnel may come across sites that
are flowing, but not included in the list of sitesto be sampled. In this case, the following protocol

will be used:

1. Record field notesincluded outfall type and GIS coordinates.

2. Measure flow rate using the appropriate method (bucket and stopwatch, float and
stopwatch, or flow meter)

3. Make notes regarding whether the flow connects to the LA River. Often, small storm
drain discharges (“trickles’) may not actually intersect the river; they can be evaporated
or infiltrated through small cracksin the concrete.

4. In some cases, water quality and/or flow rate measurements will be collected, based on

the schedule of the field personnel and available budget. Due to holding time
requirements (which “compresses’ the schedule) and budget limitations, it may not be
possible to sample all flows.

Clean Sampling Techniques:

As described below, the method used to collect water samples is dependent on the depth and
flow and type of outfall. Nonetheless, in all cases:

1.

The sampler should use clean, powder-free nitrile gloves for each site to prevent
contamination.

2. When collecting the sample, he or she should not breathe in the direction of the container.

3. Gloves should be changed if they are soiled or if the potential for cross-contamination

N o g &

occurs from handling sampling materials or samples.

While the sampleis collected, the bottle lid shall not be placed on the ground.
No eating or drinking during sample collection.

No smoking.

Never sample near a running vehicle. Do not park vehicles in immediate sample
collection area, even non-running vehicles.

After the sample is collected, the time of sampling should be recorded on the field log in
Figure 3.

Any QA/QC samples that are collected, as specified in Table 11, Table 12, and Table 13
should be aso be denoted on the field log (Figure 3) and labeled according the
convention described in Section 8.

10. Place samplesonice.
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11. Fill out Chain-Of-Custody (COC) form as described in Section 9 and deliver to
appropriate lab.

For field measurements made with the water quality sensor, a single bucket may be used for the
duration of the event, but it should be triple-rinsed with water from the new site, or deionized
water, prior to recording measurements. During an event, at sites that require the use of an
intermediate container for collecting bacteriaand TSS samples, the intermediate container can be
used to make field measurements with the water quality sensor. When conditions allow, the
water quality sensor should be submerged in the flowing water instead of using a container.
M easurements with the water quality sensor are recorded on the field log. The method used to
collect water samplesis dependent of the depth and flow and type of outfall, as described below.

Mainstem Los Angeles River, Tributaries and Large Storm Drain Discharges:

For mainstem LA River and tributary sites, it may be possible to collect samples by immersing
the entire sample bottle in the flowing stream of water. One sampling team member should hold
the TSS and bacteria bottles on the bank while another removes the lids, wades to the center of
the channel, and then fill boths bottles via submersion at the same time. Then the same process
should be used to fill the 4-liter Biotainer. The samples should be collected upstream of the
sampler at mid-stream, mid-depth if conditions allow for wading. If at any time it appears that
the water velocities may be unsafe for wading, the sample should be collected near the edge of
the flowing water. The location from which the sample is collected (mid-stream or at the edge)
should be noted on the field log.

Free-flowing outfalls:

For outfalls that are free-flowing, the bottle isimmersed in the flowing water and allowed to fill.
If possible, one sampling team member should hold the TSS and bacteria bottles while another
removes the lids, and then both bottles should be filled at the same time. Then the same process
should be used to fill the 4-liter Biotainer. Bottles should not be scraped against the side of the
channel or any other structure near the flowing water. For bacteria bottles that contain a
preservative, it is important to not overfill the bottle, as the preservative may be lost. For sites
that may flow from more than one outfall, fill the sample bottle with flow from each outfall. The
amount of water collected from each outfall and used to fill the bottle should be based on flow
measurements, as described above.

Shallow sheet flows:

Some flows may be too shallow to fill the bottle without using an intermediate container. In most
cases, aclean 1-liter plastic bottle (the same type used for TSS) with the top cut off can be used
to fill the bacteria, TSS, and Biotainer sample bottles. Samples are collected in the following
manner:

1. Fill thel-liter TSS bottle with an intermediate container.
2. Usethefilled TSS bottle to fill the 250-mL indicator bacteria bottles.
3. REéfill the 1-liter TSS bottle to the top with the intermediate container.
4. Fill the 4-liter Biotainer with the intermediate container.
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It is very important to not scoop up algae, sediment, or other particulate matter on the bottom of
the channel because such debris is not representative of the water that flows into the LA River.
To prevent scooping up such debris, either (1) find a spot where the channel bottom is relatively
clean and allow the intermediate container to fill without scooping, or (2) lay a clean Ziploc bag
on the bottom of the channel and collect the water sample from on top of the bag. A fresh Ziploc
bag must be used at each site. For sites that may flow from more than one outfall, fill the sample
bottle with flow from each outfall. The amount of water from each outfall should be
proportional to the measured flow rate, as described above.

This study integrates multiples levels of quality assurance/quality control (QA/QC) in order to
characterize the error and uncertainty associated with field and laboratory methods, and to
thereby maximize the precision and accuracy of collected datasets and subsequent data analysis.
With regards to field and laboratory efforts, QA/QC largely involves (1) collection of additional
samples and (2) calibration procedures for the water quality meters. In addition,
supplemental/additional flow rate measurements will be collected to characterize the
results/differences of various flow measurement methods.

Water Quality Samples:

During each event, quality assurance/quality control (QA/QC) samples will be collected and
analyzed to ensure that datasets meet standards. The results of QA/QC samples are used to
characterize:

1. Thevariability of constituentsin the environment (field duplicates);
2. The error associated with laboratory analysis (Iaboratory duplicates);

3. The significance of possible contamination by field methods and equipment (field
blanks); and

4. The significance of possible contamination by laboratory methods and equipment
(laboratory blanks).

The following collection rates of QA/QC samples will be maintained:

Indicator bacteria and TSS —a rate of at least 20% for duplicates will be maintained over the
course of the River Events (i.e., at least 2 of every 20 River Event samples analyzed will either
be field or laboratory duplicate [QA/QC] samples). Field duplicates will be submitted to the
laboratory as single-blind samples. At least one laboratory blank will be performed each
sampling day for indicator bacteria.

Bacteroidales and human viruses — one field duplicate and either a field or laboratory blank
will be performed each sampling day for Bacteroidales and human viruses (i.e., a rate of
approximately 8% for duplicates and 8% for blanks). Field blanks, laboratory duplicates, and
laboratory blanks will be submitted to the analytical laboratory as single-blind samples.
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The schedule for timing and location of QA/QC sampling for River Events is presented in
Table 11 and Table 12, and QA/QC for POTW Eventsis presented in Table 13.

Field Duplicates:

During each River Event, field duplicates will be collected for all analytes. Field duplicates will
be collected at the same time as the environmental sample. The following naming convention
has been developed for field duplicates:

LARBSI_(Event Number)_(Sitename)_22D_Zone(Zone Number)

As an example, if afield duplicate is collected during Event 1b at site R4-A, then the labeled site
name of the field duplicateis LARBSI_1b R4-A_22D_Zonel. The environmental sample would
belabeled LARBSI_1b R4-A_Zonel.

Laboratory Duplicates:

Laboratory duplicates for indicator bacteria (E. coli and Enterococcus) and TSS will be analyzed
during all River events, at arate of 10% (i.e., one of every 10 indicator sasmpleswill be a
laboratory duplicate). The water used for the lab duplicate analysis will be from the same bottle
at the environmental sample. The laboratory for indicator analysis (CRG/EMAX) automatically
conducts lab duplicates at arate of 10% for internal QA/QC assessments.

For Bacteroidales and human viruses, a few duplicate composite samples will be submitted to
the analytical laboratory (UC-Davis). These samples will test the repeatability of the compositing
process. Composite duplicates will be collected by performing the compositing process twice for
the samples within a designated zone. Note that composite duplicates can only be performed
when the CompositeVolumeg,, ..., Of €ach sample within a zone is less than 2-liters. The

following naming convention has been developed for laboratory blanks of Bacteroidales and
human viruses:

LARBSI_(Event Number)_Zone 10

Field Blanks:

During each River Event, field blanks will be collected for Bacteroidales and human viruses,
along with indicator bacteria and TSS, in order to characterize possible contamination by field
personnel and/or ambient conditions. Field blanks will be collected by pouring
deionized/distilled water into the appropriate container while at amonitoring site. The following
naming convention has been developed for field blanks:

LARBSI_(Event Number)_(Sitename)_ 20D

As an example, if afield blank is collected during Event 1b at site R4-LAR-Sepulveda, then the
labeled site name of the field duplicate is LAR _BSl_1b R4-LAR-Sepulveda 20D. The
environmental sample would be labeled LARBSI_1b_R4-LAR-Sepulveda.

Laboratory Blanks:

During most River Events, laboratory blanks will be performed for indicator bacteria and for
Bacteroidales and human viruses. In the case of indicator bacteria, laboratory blanks are based
on presence/absence tests of sterile water in the laboratory. One laboratory blank per batch of
samplesis automatically analyzed for indicator bacteria. A batch of samplesis approximately 40
samples.
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For Bacteroidales and viruses, laboratory blanks are used to characterize possible carryover of
RNA/DNA between samples by containers and filtration/extraction equipment. Laboratory
blanks will be collected in the compositing laboratory (CRG/EMAX) by pouring 4-liters of
deionized/distilled water through an intermediate container (identical to those used in the field)
into a clean graduated cylinder (identical to those used for storm drain composites) and then into
a Biotainer. The following naming convention has been developed for laboratory blanks of
Bacteroidales and human viruses:

LAR_BSI_(Event Number) Zone 8

As an example, if a laboratory blank is collected for Bacteroidales and human viruses during
Event 1b, then the bottle submitted to the analytical laboratory (UC-Davis) is
LARBSI _1b Zone 8.

Table 11. QA/QC Schedule for Samples Collected from Reach 2"
Reach 2, EVENT #la
Indicators and TSS® Bacteroidales and Viruses
Site Name' Site Type FD LB FD| FB [ LB | LD
R2-LAR-Figueroa LA River a a
R4-LAR-Rosecrans LA River
Reach 2, EVENT #2a
Indicators and TSS® Bacteroidales and Viruses
Site Name' Site Type FD LB FD| FB [ LB | LD
R2-Arroyo Seco Tributary a a
R2-01 Storm Drain
R2-04 Storm Drain
R2-RioHondo Tributary
Reach 2, EVENT #3a
Indicators and TSS? Bacteroidales and Viruses
Site Name' Site Type FD LB FD|FB [LB | LD
R2-LAR-Figueroa LA River a a
R2-F Storm Drain
R2-G Storm Drain
R2-N Storm Drain
R2-02 Storm Drain
R2-0 Storm Drain b
R4-P Storm Drain b
R2-04 Storm Drain b

# — See Figure 1 for a map of site locations and Appendix 2-B for site pictures

1 — Sites are listed in order from upstream

2 — In addition, for indicators: laboratory duplicates are performed at a rate of 10% (one lab duplicate for every 10
environmental samples), and one laboratory blank is performed with each batch of samples (a batch is
approximately 40 samples)

FD — Field duplicate

FB — Field blank

LB — Laboratory blank

LD — Laboratory duplicate

a — One lab blank will be collected and analyzed in the laboratory. The lab blank is not specific to any site.

b — Two 4-liter samples will be collected from each site, and two Zone Composites will be created.
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Table 11 (continued). QA/QC Schedule for Samples Collected from Reach 2"

Reach 2, EVENT #4a
Indicators and TSS® Bacteroidales and Viruses
Site Name' Site Type FD LB FD| FB [ LB | LD
R2-K Storm Drain a a
R2-M Storm Drain
R2-05 Storm Drain
R2-RioHondo Tributary
R2-LAR-Rosecrans LA River
Reach 2, EVENT #b5a
Indicators Bacteroidales and
and TSS2 Viruses
Site Name' Site Type FD LB FD]FB [LB| LD
R2-LAR-Figueroa LA River a a
R2-E Storm Drain
R2-J Storm Drain
R2-LAR-6thSt LA River
R2-06 Storm Drain ¢
R2-T Storm Drain €
R2-U Storm Drain €
R2-V Storm Drain €
Reach 2, EVENT #6a
Indicators Bacteroidales and
and TSS? Viruses
Site Name' Site Type FD LB FD|FB [LB | LD
R2-03 Storm Drain a a
R2-LAR-Slauson LA River
R2-06 Storm Drain
R2-T Storm Drain
R2-LAR-Rosecrans LA River

# — See Figure 2 for a map of site locations and Appendix 2-A for site pictures

1 — Sites are listed in order from upstream

2 — In addition, for indicators: laboratory duplicates are performed at a rate of 10% (one lab duplicate for every 10
environmental samples), and one laboratory blank is performed with each batch of samples (a batch is
approximately 40 samples)

FD — Field duplicate

LD — Laboratory duplicate

FB — Field blank

LB — Laboratory blank

LD — Laboratory duplicate

a — One lab blank will be collected and analyzed in the laboratory. The lab blank is not specific to any site.

b — Two 4-liter samples will be collected from each site, and two Zone Composites will be created.

¢ — Assuming enough volume is remaining after a Zone Composite is created, a duplicate composite will be created.
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les Collected from Reach 4 and 6"

Table 12. QA/QC Schedule for Sam
Reach 4 and 6, EVENT #1b
Indicators and TSS® Bacteroidales and Viruses
Site Name' Site Type FD FB FD| FB [ LB | LD
R4-LAR-Sepulveda LA River
R4-LAR-Tujunga LA River
Reach 4 and 6, EVENT #2b
Indicators and TSS? Bacteroidales and Viruses
Site Name' Site Type FD FB FD|FB [LB | LD
R6-LAR-WhiteOak LA River
R4-01 Storm Drain
R4-04 Storm Drain
R4-Tujunga-Wash Tributary
Reach 4 and 6, EVENT #3b
Indicators and TSS® Bacteroidales and Viruses
Site Name* Site Type FD FB FD]FB |LB| LD
4-LAR-HWY101 LA River
4-LAR-Coldwater LA River
R4-06 Storm Drain
R4-Tujunga-Wash Tributary
R4-Y Storm Drain

# — See Figure 1 for a map of site locations and Appendix 2-B for site pictures

1 - Sites are listed in order from upstream

2 — In addition, for indicators: laboratory duplicates are performed at a rate of 10% (one lab duplicate for every 10
environmental samples), and one laboratory blank is performed with each batch of samples (a batch is
approximately 40 samples)

FD — Field duplicate

LD — Laboratory duplicate

FB — Field blank
LB — Laboratory blank

LD — Laboratory duplicate
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Table 12 (continued). QA/QC Schedule for Samples Collected from Reach 4 and 6"

Reach 4 and 6, EVENT #4b
Indicators and TSS? Bacteroidales and Viruses
Site Name" Site Type FD FB FD]FB [LB| LD
R4-LAR-Sepulveda LA River
R4-03 Storm Drain
R4-04 Storm Drain a
R4-0O Storm Drain a
R4-P Storm Drain a
R4-Q Storm Drain a
R4-05 Storm Drain é
Reach 4 and 6, EVENT #5b
Indicators and TSS? Bacteroidales and Viruses
Site Name' Site Type FD FB FD|FB [LB | LD
R4-LAR-Sepulveda LA River
R4-C Storm Drain
R4-G Storm Drain b
R4-03 Storm Drain b
R4-H Storm Drain b
R4-O Storm Drain
R4-LAR-Tujunga LA River
Reach 4 and 6, EVENT #6b
Indicators and TSS? Bacteroidales and Viruses
Site Name' Site Type FD FB FD|FB [LB | LD
R6-LAR-Canoga LA River
R6-LAR-WhiteOak LA River
R4-E Storm Drain
R4-02 Storm Drain
R4-LAR-Tujunga LA River

# - See Figure 1 for a map of site locations and Appendix 2-B for site pictures

1 — Sites are listed in order from upstream

2 — In addition, for indicators: laboratory duplicates are performed at a rate of 10% (one lab duplicate for every 10
environmental samples), and one laboratory blank is performed with each batch of samples (a batch is
approximately 40 samples)

FD — Field duplicate

LD — Laboratory duplicate

FB — Field blank

LB — Laboratory blank

LD — Laboratory duplicate

a — Assuming enough volume is remaining after a Zone Composite is created, a duplicate composite will be created.

b — Two 4-liter samples will be collected from each site, and two Zone Composites will be created.
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Table 13. QA/QC Schedule for POTW Events

QA/QC Samples for Bacteroidales and
Human Viruses

POTW LA-Glendale D.C. Tillman
Event# | Influent | Effluent | Influent | Effluent

1 B

2 B FD

3 FD B

4 B

5 B

6 B

FD — Field duplicate
FB — Travel blank

Water Quality Meter Calibration:

Cadlibration of water quality meters is necessary in order to maximize the accuracy of collect
parameter data (pH, electrical conductivity, dissolved oxygen, and turbidity). The Y SI 6920 field
meters will be calibrated prior to each event per the manufacturer’s specified methods.
Following calibration, a check will be performed by measuring calibration standards and
ensuring that readings are within 10% of the known value. All calibration and calibration-check
datawill be recorded on calibration log sheets.

i $ 9

Chain-of-custody (COC) forms are used to:

Track the exchange of samples between field personnel and the laboratory staff;
Provide information to laboratories regarding sample name, sampling time, etc; and
To specify the methods that the laboratory should use to analyze collected samples.

A 0w DN P

To specify analysis of |aboratory duplicates (which are non-blind).

The COC should be filled out completely and signed by a member of the field staff. The number
and type of samples submitted should be verified prior to submitting samples to laboratory staff.
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Monitoring event preparation includes preparation of field equipment, placing bottle orders, and
contacting the necessary personnel regarding site access and schedule. The following steps
should be completed two weeks prior to each sampling event:

Check weather reports to ensure that antecedent dry weather conditions are suitable.
Contact laboratories to order bottles and to coordinate sample pick-ups.

Confirm scheduled sampling date with field crews.

Contact USACE and LACoFCD to verify that dam releases are not scheduled.

Contact local police and fire departments to report that field personnel will be in the LA
River channel, in order to prevent unnecessary response to 911 calls.

Set-up sampling day itinerary including sample drop-off’s and pick-ups.

Compile field equipment.

Prepare sample labels.

Prepare event summaries to indicate the type of field measurements, field observations
and samples to be taken at each of the stations.

10. Prepare COCs.

11. Cdlibrate water quality sensor.

agrwbdE

© oo N

Table 14 provides a field equipment checklist of equipment to mobilize prior to each sampling
event.

Table 14.Sampling Equipment Checklist

Sampling and Analysis Plan Coolersw/ Ice

fzrgglse Bottles w/ Pre-Printed and Extra New Powder-Eree Nitrile Gloves
Intermediate Containers Pens and pencils

Velocity Meter and graduated buckets First Aid Kit

Calibrated Water Quality Sensor Cellular Telephone

Chain of Custody Forms Camera

Field log forms Paper Towels or Ragsin aBox

Gate Keys Plastic Trash Bags

Tape Measure and Stopwatch Distilled/DI Wash Bottles

Hip Waders Safety Equipment including life vests
Distilled/DI Water for Rinsing Containers %ug:r?reen and - Antibacterial - Hand
Sedlable Plastic Bags
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Project Management:

Laboratory Personnel:

Name Organization | Office Number | Mobile Number | Email

Dustin Bambic AMEC 615-333-0630 615-618-2380 dustin.bambic@amec.com
Chris Minton LWA 310-394-1036 310-743-6235 chrism@Iwa.com
Emergency/Safety:

Name Organization Office Number

Wendy Luo US Army Corps | 213-452-3533

LA County Fire Dispatch | LA County 213-485-4701

Local Police LAPD 811'275'5273

Name Organization | Office Number Mobile Number | Email

Antony Basil CRG 310-533-5190 310-420-4290 abasil@crglabs.com
562-682-1110

Matthew Garchow | CRG 310-533-5190 x 139 310-930-9737 mgarchow@crglabs.com

Misty Mercier CRG 310-533-5190 310-420-4290 mmercier@crglabs.com

Dan Wang UC Davis 530-754-6438 vdwang@ucdavis.edu

Alex Schriewer UC Davis 530-754-6438 aschriewer@ucdavis.edu

Mei Yu Tillman Lab 818-778-4210 mkk@san.lacity.org

Peter Lee Glendale Lab | 213-972-1307

Field Personnel:

Name Organization | Office Number | Mobile Number | Email
Chris Minton LWA 310-394-1036 310-743-6235 chrism@Iwa.com
Seth Derrick LWA 530-753-6400 530-601-6420 sethd@lwa.com
Greg Reide LWA 805-339-2314 805-377-8701 gregr@lwa.com
Kathy Green LWA 310-394-1036 310-404-3554 kathyg@Iwa.com
Tracy Krueger LWA 310-394-1036 207-522-6556 tracyk@Iwa.com
Bob Kemmerle | E2 925-631-9010 925-628-9112 bkemmerle@juno.com
Jonathan Ball City of LA 323-342-1557 213-235-7955 jon.ball@lacity.org
. 714-928-3250
WPD-PAS City of LA 714-234-0769
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)

LAR BS| Study SAP 41 AUGUST 2007



(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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(note: storm drain discharge site labels and leaders are positioned on the side of the LA River from which the outfall discharges)
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& $
Site Name Type | Side | Zone |Lat Long
R2-LARFIG River | NA NA 34.07958 | -118.22693

Sample Site Description — Collect sample between 1st and 2 bridge of Hwy 110.
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Site Name

Type

Side

Zone

L at

Long

R2-Arroyo Seco

Tributary

NA

NA

34.08013

118.22533

Sample Site Description — Collect across from palmtree in left bank.
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Site Name

Type

Side

Zone

Lat

L ong

R2-A

Drain

L eft

1

34.07461

-118.22532

Sample Site Description — Angled Corrugated metal drain half way up bank.
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Site Name

Type

Side

Zone

L at

L ong

R2-B

Drain

Right

1

34.07236

-118.22516

Sample Site Description — Angled box culvert half way — takes up half of the bank.
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Site Name Type | Side | Zone | Lat L ong

R2-C Drain |Left |1 34.07091 | -118.22443

Sample Site Description — Angled box culvert containing a circular pipe half way up bank immediately upstream
of a bridge.
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Site Name

Type

Side

Zone

Lat

L ong

R2-01

Drain

L eft

1

34.06729

-118.22448

Sample Site Description — Angled box culvert takes up half of the bank —
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Site Name Type | Side | Zone | Lat L ong

R2-D Drain |Left |1 34.06256 | -118.22639

Sample Site Description — Angled box culvert next to bridge takes up upper half of sloped portion of the channel.

LAR BSI Study SAP 55 AUGUST 2007



Site Name Type | Side | Zone |Lat L ong

R2-E Drain | Right | 1 34.06219 | -118.22704

Sample Site Description — Angled box culvert next to bridge takes up upper half of sloped portion of the channel.
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Site Name

Type

Side

Zone

Lat

L ong

R2-F

Drain

Right

2

34.05499

-118.22707

Sample Site Description — Square box culvert right upstream of bridge.
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Site Name

Type

Side

Zone

Lat

L ong

R2-G

Drain

L eft

2

34.05369

-118.22789

Sample Site Description —4 large drains, the 2 upstream are square, and the two downstream are circular.
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Site Name

Type

Side

Zone

Lat

L ong

R2-H

Drain

L eft

2

34.05266

-118.22863

Sample Site Description — Angled box culvert takes up upper part of sloped portion of the channel —
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Site Name Type | Side | Zone |Lat L ong

R2-I Drain | Right | 2 34.05133 | -118.22935

Sample Site Description — Angled box culvert that takes up lower part of sloped portion of the channel.
Immediately upstream of a smaller drain that is about half way up sloped portion of channel.
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Site Name Type | Side | Zone |Lat L ong

R2-02 Drain | Right | 2 34.04609 | -118.22996

Sample Site Description — Angled box culvert that takes up lower half of sloped portion of the channel. Trash
grate.
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Site Name

Type

Side

Zone

L at

L ong

R2-J

Drain

Right

3

34.04037

-118.22852

Sample Site Description — Angled box culvert. The bottom of the culvert starts a few feet up from channel.
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Site Name

Type

Side

Zone

Lat

L ong

R2-03

Drain

Right

3

34.03914

-118.22801

Sample Site Description — Angled box culvert that takes up upper half of sloped portion of the channel.
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Site Name Type |Side |Zone |Lat L ong
Ramp 2-2 Ramp | Right 34.03875 | -118.22876
Ramp Description — Under 6" Street Bridge.
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Site Name Type |Side |Zone |Lat L ong

R2-L AR-6thSt River | NA NA 34.03633 | -118.22740

Sample Site Description — Immediately across from metal power line that is on the right bank. Downstream from
Ramp 2-2.
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Site Name Type |Side |Zone |Lat L ong

R2-K Drain | Right | 3 34.03429 | -118.22734

Sample Site Description — Angled box culvert half way the channel that takes up the upper half of sloped portion
of the channel. Immediately upstream from metal power pole and line.
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Site Name

Type

Side

Zone

Lat

L ong

R2-L

Drain

L eft

3

34.03422

-118.22699

Sample Site Description —Narrow slot culvert high up side of channel close to the top.
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Site Name Type |Side |Zone |Lat L ong
R2-M Drain |Left |3 34.03406 | -118.22694

Sample Site Description — Angled box culvert. The bottom of the culvert starts a few feet up from channel and
takes up half of sloped portion of the channel.
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Site Name Type |Side |Zone |Lat L ong
R2-N Drain | Right | 3 34.02879 | -118.22561

Sample Site Description — Angled box culvert under/downstream of bridge. The bottom of the culvert starts a
few feet up from channel and takes up half of sloped portion of the channel.
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Site Name

Type

Side

Zone

Lat

L ong

Ramp 2-3

Ramp

L eft

34.00759

-118.20515

Sample Site — Access gate from 1st next to UPS parking structure
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Site Name

Type

Side

Zone

Lat

L ong

R2-O

Drain

Right

4

34.00732

-118.20863

Sample Site Description — Angled box culvert on lower part of sloped portion of the channel.
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Site Name Type |Side |Zone |Lat L ong

R2-P Drain |Left |4 34.00750 | -118.20437

Sample Site Description — Angled box culvert immediately after bridge on upper part of sloped portion of the
channel.
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Site Name

Type

Side

Zone

Lat

L ong

R2-04

Drain

L eft

4

34.00364

-118.19606

Sample Site Description — Angled box culvert immediately upstream of two other channels.
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Site Name Type |Side |Zone |Lat L ong

R2-Q Drain | Right | 5 33.99547 | -118.18396

Sample Site Description — Angled box culvert on lower part of sloped portion of the channel upstream from a
smaller culvert. Sample only upstream culvert.
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Site Name

Type

Side

Zone

Lat

L ong

R2-05

Drain

L eft

5

33.99471

-118.18101

Sample Site Description — Angled box culvert on lower part of sloped portion of the channel.
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Site Name Type |Side |Zone |Lat L ong

R2-R Drain |Left |5 33.99049 | -118.17452

Sample Site Description — Angled box culvert with two separate channels immediately in front of a metal power
pole and line.
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Site Name

Type

Side

Zone

Lat

L ong

R2-L AR-Slauson

River

NA

NA

33.98914

-118.17355

Sample Site Description — Just downstream of site R2-R.
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Site Name

Type

Side

Zone

Lat

L ong

R2-S

Drain

L eft

5

33.98716

-118.17147

Sample Site Description — 2 angled box culverts side by side with grates.
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Site Name Type |Side |Zone |Lat L ong
R2-06 Drain | Right | 6 33.94510 | -118.17432

Sample Site Description — Angled box culvert with 5 channels side by side, each channel has a trash gate in
front of it.
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Site Name

Type

Side

Zone

Lat

L ong

R2-T

Drain

L eft

6

33.94205

-118.17393

Sample Site Description — Angled box culvert with 3 channels side by side with metal flap gates—  Conposite

sample fromall flowing culverts.
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Site Name Type |Side |Zone |Lat L ong

R2-U Drain | Right | 6 33.94040 | -118.17488

Sample Site Description — Angled box culvert at bottom of sloped portion of channel, downstream of a smaller
culvert.
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Site Name

Type

Side

Zone

Lat

L ong

Ramp 2-4

Ramp

Right

33.93627

-118.17558

Ramp Description — Ranmp crasses bike lane off of Tweedy Bivd.
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Site Name Type Side | Zone | Lat Long

Tributary | NA | NA -
R2-RioH 33.93265 | 118.17473

Sample Site Description — Upstream of confluence with LA River. Note construction activity upstream of sanple
location.
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Site Name

Type

Side

Zone

Lat

L ong

R2-V

Drain

L eft

6

33.92191

-118.17650

Sample Site Description — Angled box culvert with 2 channels side by side with metal flap gates.
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Site Name

Type

Side

Zone

Lat

L ong

Ramp 2-5

Ramp

L eft

33.92668

-118.17593

Ramp Description — Access through county yard off of Imperial Highway.
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Site Name Type | Side | Zone |Lat Long

R2-LAR-Rosecrans | River | NA NA 33.9082 -118.17932

Sample Site Description — Just upstream of Rosecrans Avenue, before LA River spills over banks of low flow
channel —
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R6-LAR-White

River

NA

NA

Sample Site Description —just downstream of White Oak Avenue bridge.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R6-L AR-Canoga

River

NA

NA

Sample Site Description —just upstream of Canoga Ave. bridge.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

Ramp 4-1

Ramp

Right

NA

34.16167

-118.46639

Ramp Description —just upstream of Sepulveda Blvd.
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Site Name Type | Sideof River | Zone | Latitude | Longitude

R4-L AR-Sepulvada | River | NA NA | 34.16178 | -118.46648

Sample Site Description — Just upstream of Sepulveda Blvd., upstream of ladder at staff gage painted on side of
channel.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-A

Drain

Right

1

34.16150

-118.46575

Sample Site Description — Angled rectangular slot culvert - 964+01 -
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-B

Drain

L eft

1

34.15912

-118.45728

Sample Site Description — Angled rectangular slot culvert with circular drain - 935+26 Kester Ave.
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Site Name Type | Sideof River | Zone | Latitude | Longitude

R4-01 Drain | Right 1 34.15901 | -118.45720

Sample Site Description — Go through hole in the wall at the downstream opening marking 934+68 is
immediately upstream of opening. Samples and flow measurements are collected inside channel.
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Site Name Type | Sideof River | Zone | Latitude | Longitude
R4-C Drain | Right 1 34.15838 | -118.45512
Sample Site Description — Circular PVC 928+07
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Site Name Type | Sideof River | Zone | Latitude | Longitude

R4-D Drain | Left 2 34.15824 | -118.45297

Sample Site Description —Hood contral structure with 5 10" rectangular openings. Ouitfalls are through the most
most upstream opening at the upstreamto the end of the structure. There are two pipes.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-E

Drain

L eft

2

34.15775

-118.44812

Sample Site Description — Angled rectangular slot culvert with circular drain - 906+78 -
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-02

Drain

Right

2

34.15733

-118.44740

Sample Site Description — Sample site accessed from above at Van Nuys Bivd.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

RA-F

Drain

Right

2

34.15574

-118.44412

Sample Site Description — Angled corrugated metal pipe 892+50.
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Site Name Type | Sideof River | Zone | Latitude | Longitude

Ramp 4-2 Ramp | Right NA | 34.15560 | -118.44100
Ram Site Description — Underneath Hwy 101
NO PICTURE AVAILABLE
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

4-LAR-HWY 101

River

NA

NA

34.15551

-118.44080

Sample Site Description — LA River under Hay 101, collect sample at marking 882+50.

LAR BSI Study SAP

100

AUGUST 2007



Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-G

Drain

L eft

3

34.15517

-118.43963

Sample Site Description — 2 angled slot culverts side by side 878+82.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-03

Drain

Right

3

34.15510

-118.43965

Sample Site Description — Sample site accessed from above off of Hazeltine Ave.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-H

Drain

Right

3

34.15513

-118.43633

Sample Site Description — Angled circular pipe 868+60.

LAR BSI Study SAP

103

AUGUST 2007



Site Name Type | Sideof River | Zone | Latitude | Longitude
R4-| Drain | Left 4 34.15433 | -118.43158
Sample Site Description — Circular pipe 852+91.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-J

Drain

L eft

4

34.15415

-118.43102

Sample Site Description — Angled square culvert 851+53.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-K

Drain

Right

4

34.15403

-118.43095

Sample Site Description — Angled square culvert 851+05.

LAR BSI Study SAP

106

AUGUST 2007



Site Name Type | Sideof River | Zone | Latitude | Longitude
R4-L Drain | Right 4 34.15259 | -118.42892
Sample Site Description — Circular pipe 842+88.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-M

Drain

L eft

4

34.15079

-118.42513

Sample Site Description — 2 small circular drains side by side 829+70.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-N

Drain

Right

4

34.15051

-118.42459

Sample Site Description — Angled square culvert with circular drain 827+76.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-04

Drain

L eft

5

34.14915

-118.42223

Sample Site Description — Angled square culvert with circular drain 819+19,
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Site Name Type | Sideof River | Zone | Latitude | Longitude

R4-O Drain | Right S 34.14805 | -118.41979

Sample Site Description — Angled box culvert with 2 circular drains 809+59. Collect sample from larger drain,
but measure flow from both.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-P

Drain

Right

5

34.14752

-118.41806

Sample Site Description — Circular corrugated metal pipe 804-+00.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-Q

Drain

Right

5

34.14704

-118.41574

Sample Site Description — Circular PVC pipe 796+28
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

4-L AR-ColdW ater

River

NA

NA

34.14676

-118.41419

Sample Site Description — Collect sample approximately 10" upstream of Rarmp 4-3.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

Ramp 4-3

Ramp

Right

NA

34.14680

-118.41420

Ramp Site Description— Access at Coldwater Canyon

NO PICTURE AVAILABLE
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-05

Drain

Right

5

34.14670

-118.41357

Sample Site Description — Circular corrugated metal pipe 78H61.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-R

Drain

L eft

6

34.14363

-118.40507

Sample Site Description — Circular PVC pipe 760+23.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-S

Drain

L eft

6

34.14387

-118.40300

Sample Site Description — Circular PVC pipe 753+84.
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Site Name Type | Sideof River | Zone | Latitude | Longitude
R4-T Drain | Right 6 34.14404 | -118.40095
Sample Site Description —2 Circular pipes 747+58.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-U

Drain

L eft

6

34.14413

-118.40079

Sample Site Description — Circular PVC pipe 746+99.
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Site Name Type | Sideof River | Zone | Latitude | Longitude

R4-V Drain | Right 6 34.14465 | -118.39758
Sample Site Description — Circular pipe
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-06

Drain

Right

7

34.14642

-118.39574

Sample Site Description — Sample site accessed from above. Upstream of Laurel Canyon Blvd.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-W

Drain

L eft

7

34.14713

-118.39238

Sample Site Description — Circular PVC pipe 716+60.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-07

Drain

Right

7

34.14696

-118.39196

Sample Site Description — Circular pipe set behind awall 715+12.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-Tujunga-Wash

Tributary

NA

NA

34.14557

-118.38885

Sample Site Description — Upstream of confluence with LA River at the third seamin the channel bottom.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-X

Drain

Right

7

34.14160

-118.38656

Sample Site Description — Circular PVC pipe 688+70.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-Y

Drain

Right

7

34.14053

-118.38119

Sample Site Description — Circular PVC pipe 672+18.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

R4-L AR-Tujunga

River

NA

NA

34.14135

-118.37827

Sample Site Description — Downstream of construction site at Tujunga Bridge.
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

Ramp 4-4

Ramp

L eft

NA

34.14340

-118.36460

Ramp Site Description — Access off Aqua Vista Street

NO PICTURE AVAILABLE
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Site Name

Type

Side of River

Zone

Latitude

L ongitude

Ramp 4-5

Ramp

Right

NA

34.14330

-118.36200

Ramp Site Description — Access from Willow Creek Ave.

NO PICTURE AVAILABLE
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