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Overview

The Sacramento Stormwater 2007/08 National Pollutant Discharge Elimination System (NPDES)
Monitoring Program is comprised of several parts as required in the NPDES Monitoring and Reporting
Program (MRP).

Urban Tributary Monitoring (UTM), Additional Pesticide Monitoring, Bioassessment monitoring, and
river monitoring (Coordinated Monitoring Program (CMP) on the American and Sacramento rivers
performed by Sacramento Regional County Sanitation District) will all be performed in 2007/08. This
Sampling and Analysis Plan (SAP) describes the UTM and Additional Pesticide Monitoring
components. It is expected that requirements will change with the permit renewal in late 2007 or early
2008, however, this SAP will be based on the existing (third term) permit until that time. It is expected
that changes may include removal of the additional pesticide sampling and additional sample collection
at the urban tributaries.

The Sacramento Stormwater Quality Partnership (Permittees) has also added a copper Biotic Ligand
Model (BLM) toxicity study as part of the UTM to characterize. The BLM is a model of copper
availability to aquatic life and can be used to estimate site specific water quality objectives. The model
is only promulgated by EPA for copper, but has also been modified to consider other metals.

The Urban Tributary Monitoring Program fulfills requirements of the Sacramento Stormwater NPDES
Permit. During the 2007/08 wet season, grab samples will be collected from three creeks in Sacramento
County (Arcade Creek, Willow Creek, and Morrison Creek) during three wet weather events and one
dry weather event between August 1, 2007 and June 1, 2008. The first wet weather event of the
monitoring season will include the complete list of NPDES Monitoring and Reporting Program (MRP)
“Table 1” constituents. All other events have a more limited set of constituents. The UTM program
includes the BLM sample collection. This requires additional sampling for metals and some
conventionals at the Arcade, Willow and Morrison Creek sites. The additional sampling is detailed
below.

The Additional Pesticide Monitoring Program (PMP) fulfills requirements of the Sacramento
Stormwater NPDES Permit. The program will monitor for diazinon and chlorpyrifos in at least Elder
Creek, Elk Grove Creek, Natomas East Main Drain, Arcade Creek, Willow Creek, Morrison Creek,
Chicken Ranch Slough, Strong Ranch Slough, American River at Business 80, American River at
Discovery Park, Sacramento River at Veteran’s Bridge, and the Sacramento River at Freeport. This
monitoring will occur during one wet weather event during the dormant spray application season
(January through February, 2007), one wet weather event following the dormant spray season, and once
during the dry season.

The additional pesticide monitoring permit requirement also includes monitoring of OP pesticides in
rainwater at two locations for up to five events when the efforts can be coordinated with other regional
monitoring. The two sites selected by the Permittees include an urban location, Sump 104, and a site
outside of the urban area in the Prairie City Off-Highway Vehicle Park. The RWQCB has not yet
confirmed that they will perform rainfall monitoring in 2007/08. Any monitoring performed by the
Permittees will be completed according to a separately prepared SAP.

The Metals Biotic Ligand Model Program (BLM) is not required by the NPDES Permit MRP, but is
intended to characterize aquatic life metals-based toxicity using a model that has been approved, in
some situations by Water Boards and USEPA.

The Urban Tributary and Additional Pesticide Monitoring shall be coordinated to the extent possible
with each other and, when feasible, with the CMP, and other monitoring programs as requested by the
Permittees such as the Sacramento River Watershed Program. The CMP staff performs all river
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sampling. The CMP contact (Michael Cook) is included in the storm tracking and mobilization
notification procedures discussed later in this SAP.

SAMPLING SITES
Sampling sites for the UTM and Additional Pesticide Monitoring are detailed below.

Urban Tributary Monitoring Program

The UTM sites are located on three urban creeks in the City and County of Sacramento. The program
will target the first storm event of the season, two additional storm events, and one dry weather event
during the period of September 1, 2006 through July 1, 2007. The UTM includes the BLM.

Al T mp T e
Morrison Creek s ==
Morrison Creek starts in eastern Sacramento
County and flows in a southwest direction through
Mather Air Force Base and the southern portion of
the City of Sacramento. The creek turns south as it
crosses under State Route 99 and continues this
general direction to its termination in the Stone
Lake wetland system in southwest Sacramento
County. For this monitoring program, the furthest
downstream monitoring point has been established
1300 feet upstream from the confluence of
Morrison and Elder Creeks, near where Mack Road
crosses Morrison Creek in south Sacramento. The
monitoring site is located between Brookfield Drive
and Mack Road.

Access to the site is from Brookfield Drive. From SRV O L REEEERACERFCLE A
Hwy 99, exit Mack Road and travel west. From 1-5 PR B il r—— DTS e b
exit Meadowview Road and travel east. Turn north [R5 S{EESSrt-Sis. SR S LU
on Brookfield Drive and turn right into the W= s LT L T R
driveway before crossing the bridge which spans L RN i Urban Tributagjgggfn;"ng Location
Morrison Creek. Access is gained using by R _ on Morrison Creek
contacting the City of Sacramento staff (Jeff > = A e —— P!

Chasr, 916.808.6219 office, 916.919.6513 mobile).

Proceed south along the levee road to the sampling site identified in Figure 1. Beginning in 2007,
significant stream alteration was underway, and until construction is complete, sampling will not
be performed at this site.
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Arcade Creek T —

Arcade Creek watershed includes 40 mi?
of urban development within the Cities of
Sacramento and Citrus Heights, and
unincorporated areas of Sacramento :
County. The creek flows for ~
approximately 16 miles in a southwest :
direction to its confluence with the m Arcae Crack RIS
Natomas East Main Drainage Canal near ‘% L)
Gardenland and Johnston Parks in the fiigY
City of Sacramento. The monitoring site
is located downstream from the Watt
Avenue Bridge and the USGS gauging

aly

USGS
NAWQA Site

|
-l

il
1 |

station. ‘. Figure 2
. ‘ Urban Tributary Sampling
Access to the site is from Watt Avenue. | . Location on Arcade Creek

From 1 80 or Business 80, exit Watt 100 0 100 200 300 Feet
Avenue. Travel south on Watt from | 80. !

Travel north on Watt from Business 80.

Turn west on Longview Dr and proceed a short distance to the entrance of Del Paso Park on the left.
Park along the shoulder just inside the entrance to the park as shown in Figure 2. The actual sampling
location is located under the bridge to Del Paso Park. If conditions are unsafe, alternate locations can be
considered upstream from Bridge Road off of Auburn Boulevard, or further downstream from Longview
Drive.

Willow Creek

Willow Creek watershed includes both urban and rural
areas within the City of Folsom and eastern
Sacramento County. The creek flows for over six miles
in a southwest direction to its confluence with Lake
Natoma. The monitoring site is located at the bridge
where Blue Ravine Road crosses Willow Creek.

Access to the site is from Hwy 50. Exit Folsom Blvd
and travel north. Turn left on Blue Ravine Rd and park
on the right side of the road near the bridge as shown in

Figure 3. ] Sanpling Location

Pesticide Monitoring Program

ity

Additional monitoring for diazinon and chlorpyrifos is
performed at Morrison Creek, Arcade Creek, and
Willow Creek under the Urban Tributary Monitoring
program at the sites described above. The AMP will
monitor these constituents at the American River at
Business 80, American River at Discovery Park,

Sacramento River at Veteran’s Bridge, and the Sl rban Tribuaty Sarping Location
Sacramento River at Freeport sampling sites. Pesticides | g &% 100 0 100 200 300 Feet

will also be monitored at these additional sites: Elder
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Creek, ElIk Grove Creek, Natomas East Main Drain Downstream, Natomas East Main Drain Upstream,
and Chicken Ranch Slough.

The monitoring shall be performed during one storm event during the dormant spray application season
(January — February), one storm event following the dormant spray season, and once during the dry
season (May — September). Monitoring shall be coordinated to coincide with attempted other
Stormwater NPDES monitoring events. The locations of the above mentioned sites are as follows:

= Morrison Creek at Sunrise Boulevard (MC02) — Upstream of the urban area.

= Elder Creek at Morrison Creek (ELDERCKO1) — Immediately upstream of the confluence with
Morrison Creek at Mack Road.

» Natomas East Main Drain at San Juan Road (NEMDO02) — Upstream of the urban area.

= Natomas East Main Drain at Elkhorn Boulevard and East Levee Road (NEMDO01) — NEMD
downstream, and just upstream of the confluence with Arcade Creek.

= Elk Grove Creek Downstream at Laguna Springs Drive (EGCKO01) — A downstream location on
Elk Grove Creek.

= Chicken Ranch Slough at Hurley Way (CRS01) —Downstream on Chicken Ranch Slough just
before (approx. 0.5 mile) the confluence with Strong Ranch Slough.

SAMPLE COLLECTION SCHEME

Samples will be collected under the Urban Tributary Monitoring Program during three wet weather
storm events and one dry weather event. A flow proportioned composite sample will be collected during
the first wet weather monitoring event, if possible. Samples at additional pesticide monitoring sites not
included in the urban tributary or AMP programs will be collected as one-time grab samples. Samples
collected by other programs will follow their applicable standard operating procedures.

The subsequent sampling events for the urban tributary and pesticide monitoring programs will collect
single grab samples at each site. One-time grab samples are collected as close to peak flow as possible.
However, due to the difficulty in predicting the time of peak flow, grab sampling during peak flow may
be problematic. Therefore, to the greatest extent possible, grab samples will be collected during the first
portion of the storm event, at a time when flow rates are increasing and precipitation rates are
decreasing. When safety or other issues beyond control of the field crews prohibit effective sample
collection as described above, any or all samples may be collected as one-time grabs.

The sample collection program is determined by the requirements of the NPDES MRP. Those
monitoring requirements change from event to event as shown in Table 1.

Urban Tributary Monitoring Program for First Wet Weather Event

Two shifts of two-person teams will be provided by each of the three consultants and assigned one of
the three urban tributary monitoring sites. Manual grab samples will be collected at timed intervals
throughout the duration of the storm event hydrograph up to 24 hours. Multiple time paced grab sample
aliquots, collected at mid-depth and mid-stream, will be combined to form an approximate flow-
proportioned composite sample representative of the sampling period. Stage or flow measurements shall
make use of available flow monitoring structures or equipment to the extent feasible. Stage or flow rates
shall be recorded along with the timing of each sample aliquot. For constituents that cannot be
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composited (i.e., those which must be collected as grabs), grab samples shall be collected as near to the
peak of the hydrograph as is feasible. If flow compositing is not possible because of sample volume
limitations or flow measurement difficulties, a time compositing scheme will be used as allowed by the
Permit.

The constituents listed in Table 2 (composite) and Table 3 (grab) will be analyzed for the first wet
weather monitoring event.

Sample Collection Scheme For Remaining Urban Tributary And Pesticide Monitoring Events

Urban tributary and pesticide monitoring events other than the first wet weather event, will collect
samples as one-time grabs according to the schedule in Table 1 and the bottle type and sample
preservation requirements in Table 4 and Table 5. Grab samples shall be collected on-site directly into
prepared sample bottles (i.e. labeled and with preservation, if necessary). Samples shall be collected at
mid-depth, mid-stream locations (where feasible), and timed to be as near the peak of the hydrograph as
possible during wet weather events.

Urban Tributary and Pesticide Dry Weather Monitoring Events

The dry weather monitoring event for urban tributaries and pesticides shall be coordinated to coincide
with other attempted dry weather monitoring events, and monitoring protocols shall be collected as
single grab samples. If a given tributary is dry or has only standing water during a scheduled sampling
event, then sampling is not required. However, the monitoring program will attempt to sample
tributaries at times when water flow is more likely such as the early part of the dry season.

Table 1. Monitoring and Reporting Program (MRP) Sampling Requirements

Dr
Wet Weather Event No. Weat>k/1er
Event No.
Constituent List 1 2 3 1
MRP Table 1 Constituents, see Table 2 below X
Min. List; TSS, Bacti X X X
Field Measurements X X[d] X[d] X[d]
PCBs [a] X X X
Copper [b] X X X
OP Pesticides X[d] X[d] X[d]
BLM [c] X X X X

[a] Based on MRP and 303d listing (July 2003) PCB sampling is required at Natomas East Main Drain sites only.

[b] Based on MRP and 303d listing (July 2003) Copper sampling is required at Arcade Creek site only.

[c] Metals grabs and all field measurements are required as part of the BLM study. Metals include total and dissolved
copper, silver, cadmium, zinc, nickel, and lead. BLM also includes TOC, DOC, hardness, calcium, magnesium,
sodium, potassium, sulfate, chloride, alkalinity, and sulfide.

[d] These constituents are the only samples collected at the “additional pesticide sampling” locations.
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Table 2. First Wet Weather Event Composite Analyses, Volumes, Analytical Methods, Type, and
Preservation by Sample Bottle for MRP Table 1

Bottle . Optimum .
Bottle LablAnalysis b Method Preservation
ID \Volume
Carbamate o
A 2 X 1.0 L Amber Glass =2 |Pesticides 2.00 L EPA 8321 4 C
% Chlorinated
B 2 x 1.0 L Amber Glass Herbicides 2.00 L EPA 8151 4°C
C 1 x 250 mL Amber Glass Glyphosate 0.25 L EPA 547 4°C, Na,S,03
D 3 x40 mL VOA TOC 0.12 L EPA 415.1 4°C, HCI to pH <2
o
(D) o .
E 1 x 125 mL Amber Glass E Ipoc 0.12L EPA 415.1 4°C, filter and preserve
O ASAP
Nitrate + Nitrite EPA 353.2
F 0.5 L PE [1] - 0.5L 4°C, H,SO,4 to pH <2
T(_)tal Kjeldahl EPA 351.3 220410 p
Nitrogen
Semi- & Non-
\Volatile
Organics and
PAHSs (base
neutral and acid
G 2 X 1.0 L Amber Glass o |extractables) 3 g EPA 625 4°C
© OP-Pesticides
Triazines
OC-
Pesticides/PCBs
Low Level
Metals,
dissolved & total
») [recoverable EPA 1638 4°C, preserve ASAP; filter
H  [3X150 mL PE Q |Asf2l, cd, cr, [045L ICPIMS dissolved ASAP
Cu, Fe[3], Ni,
Pb & Zn)
Total Hardness
BODs 0.25 L EPA 405.1
TDS/TSS 0.25 L EPA 160.1/160.2
Turbidity 0.10 L EPA 180.1
1LPE[]] 8 Chloride 0.10 L EPA 300 4°C
2 Phosphorus
5 lowal T 0oL EPA 365.2
Electric
Conductivity 0.10 L EPA 120.1
J 1L PE MBAS 10L EPA 425.1 4°C

Notes: [1] Can be consolidated into one unpreserved 2 L PE bottle, if delivered immediately to SRCSD lab
[2] As by HG-AFS
[3] Fe by Colorimetric
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Table 3. First Wet Weather Event Grab Analyses, Volumes, Analytical Methods, Type, and Preservation by

Sample Bottle for MRP Table 1

Bottle . Optimum .
Bottle Lab[Analysis P Method [Preservation
ID \/olume
Grab-1 |3 x 40 mL VOA TOC 0.12 L EPA 415.1 4°C, HCl to pH <2
Grab-2 |1 x 125 mL Amber Glass DOC 0.12L Epasisy [+ S filterand preserve
= ASAP
% Total Petroleum
Grab-3 [3 x 40 mL VOA O |Hydrocarbons 0.12 L EPA 8015M |4°C, HCI
(Gasoline)
Total Petroleum
Grab-4 |12 x 1.0 L Amber Glass Hydrocarbons 2.00 L EPA 8015M J4°C
(Diesel)
Grab-5 [250 mL Teflon or glass Mercury, Methyl 0.25 L CVAFS 4°C, darkness
(n o
Grab-6 1250 mL Teflon or glass (L_E Mercury, total 0.25L CVAFS 4°C
Grab-7 1250 mL Teflon or glass Mercury, dissolved |0.25L CVAFS 4°C
& [Total coliform, fecal
Grab-8 [100 mL Sterile Plastic O |[coliform, and 0.10 L SM 9221 B&E(4°C
(D,:) Escherichia coli
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Table 4. Urban Tributary Second and Third Wet Weather Event and Dry Weather Event Analyses,
Volumes, Analytical Methods, Type, and Preservation by Sample Bottle

Error!
ID |Bottle Lab |Analysis Optimum Method |Preservation
Volume
A 2 X 1.0 L Amber Glass|CRG OP-Pesticides 2.00 L EPA 625 4°C
B 3 x40 mL VOA Caltest [TOC 0.12 L EPA 415.1 [4°C, HClto pH <2
1 x 125 mL Amber 4°C, filter and
C Glass Caltest |DOC 0.12 L EPA 415.1 preserve ASAP
D |1LPE[] SRCSD [TSS 0.25L EPA ac
’ 160.1/160.2
Low Level Metals,
dissolved & total e
. , preserve
E  [3X 150 mL PE FGS Letf%"gﬁ;b'e (Cu, N g 45y FCPFﬁMlg% ASAP; filter
dissolved ASAP
Total Hardness (Ca &
Mg)

Table 5. Additional Pesticide Second and Third Wet Weather Event and Dry Weather Event Analyses,
Volumes, Analytical Methods, Type, and Preservation by Sample Bottle

. Optimum .
ID [Bottle Lab [Analysis \olume Method |Preservation
A OP-Pesticides
2 X 1.0 L Amber Glass|CRG 2.00L EPA 625 4°C
B PCBs [1]

Notes: [1] Collected at Natomas East Main Drain locations only
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Monitoring Station Maintenance and Preparation

Prior to the first targeted storm and immediately after each of the subsequent sampling events,
monitoring station maintenance and preparation will be performed as follows.

PRE-SEASON SITE ASSESSMENT

Before the beginning of the wet-season, site visits are necessary to prepare for wet weather monitoring.
The specific purpose of these visits is to prepare the general area of the site to assure safe access.

Each monitoring site should be inspected for debris, and cutting back or removing weed growth from the
area should provide clear site access. Safety and security should be generally assessed. Any concerns
should be promptly corrected or relayed to the appropriate agency maintenance department.

Tubing Installation

At the beginning of the storm sampling season, protocol-cleaned suction tubing and Teflon-coated
strainer, for use with a peristaltic pump, will be installed using clean techniques at the Morrison Creek
site due to difficult access during storm events. The installation at Morrison Creek will allow for
removal of most of the Teflon tubing between sampling events.

Stream Gauge Installation

The stream gauge at Willow Creek will be inspected and replaced, if stage markings are not visible or
the gauge is damaged. The gauge should be permanently mounted on bridge pillar within sight of the
monitoring site. Arcade Creek and Morrison Creek sites have existing stream gauges and real time flow
data available on the Internet. The Morrison Creek at Mack Road gage may be disabled and the alternate
internet-available gage at Morrison Creek at Florin Road should be used.

FIELD EQUIPMENT PREPARATION

Prior to the wet-season, the field crew should inventory field equipment (see Table 4 and Table 5 for
storm kit and equipment checklists) and replace items as necessary.

UPDATE COMMUNICATION PLAN
The communication plan (Figure 4) should be reviewed and updated as necessary.

SAMPLING TEAMS

For the first event, two shifts of two person sampling teams will be provided from each of the three
participating consultants: CDM, LWA, and Pacific EcoRisk. Each team will be assigned one creek
(Willow Creek, Morrison Creek, and Arcade Creek, respectively) to monitor during the course of the
event. Creek assignments will be made prior to being placed on “Stand-By”. For subsequent wet
weather events and the dry weather event, one team will visit each of the three sites and take grabs near
the peak of the hydrograph.
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Table 6.

Storm Kit Equipment List

Keys to gates

Flashlights (2)

Alkaline D-cell batteries (9)
Spare sample labels

Pencils (2) and waterproof markers (2)
Diagonal clippers

Electrical tape

Cable ties (assorted sizes)
Utility knife

Ziplock baggies (assorted sizes)
Powder-free nitrile gloves
Rubber bands, heavy duty
Camera

Duct tape

Table 7.

Storm Mobilization Equipment List

Storm Kit

Sampling and Analysis Plan

Log books / Field data forms

Paper towels

D.l. water squirt bottles

Chain-of-custody forms

Coolers and ice for all 40 aliquot bottles (first event)
Water for field blanks

Cellular phone

Personal rain gear

Any necessary safety gear

Grab sample bottles

Heavy anchor or weight, rope and zip-ties

Grab Sample pole

Teflon or PE bailer and string for bailer

Portable field meters for DO, Conductivity, Temp, and pH
Portable peristaltic pump & batteries

Pump (flexible) tubing (40 in.)

Suction (Teflon) tubing (15-20 feet, 100 feet for Morrison Creek site)
Teflon coated strainer (already installed at Morrison Creek site)
Personal Flotation Device (PFD)
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Storm Tracking, Communication, and Mobilization

DECISION TO SAMPLE CREEKS

The decision to sample a storm event will be made by the Permittees in consultation with the LWA task
manager and the CDM monitoring manager. Generally, the decision will be based on the current
forecast, and coordination with the other active studies (e.g., CMP, Pesticide Persistence, Additional
Pesticide, and others as requested by the Permittees).

e The Urban Tributary Monitoring Program will target the first storm event of the season with a
forecasted amount greater than 0.20™ and two additional storm events during the remaining
portion of the storm season. The final two wet weather monitoring events will be timed to
capture the dormant spray period (December-February following a dry period) and early spring
(February-March). If these targeted events are not captured, alternate events will be selected
based on forecast reliability and coordination with other monitoring efforts.

The communication plan (Figure 4) is a schematic of the decision making process. If a key Permittee
contact is not available, the decision-making will be performed by the next available Permittee staff
member on the communication plan contact list or according to a pre-approved event-specific plan.

STORM ACTION LEVELS

Five action levels are defined for purposes of preparation and mobilization. Two action levels are
defined for monitoring shutdown and activity reporting. These action levels and the corresponding
conditions and action items are listed in Table 8.

COMMUNICATION PLAN

When the field crews are notified regarding changes in action levels (including notifications to begin
sampling) the communication plan (Figure 4) will be utilized. It is the responsibility of each person
shown on the communication plan to contact the people indicated via arrows emanating from their
contact information box, and to report to the monitoring manager if they are unable to establish contact.
Monitoring management activities will be located in Sacramento or Yolo County. Contact information is
listed in the communication plan (Figure 4).

STAGING AREA AND MONITORING MANAGEMENT

The staging area is located at the Sacramento County Regional Sanitation District treatment plant
(SRCSD) lab.

To get to the treatment plant from 1-5, use the following directions:

e |-5to0 Laguna Blvd Exit

e Laguna Blvd east to Franklin Blvd.

e Franklin Blvd. to SRCSD entrance (Simms Road)
e At STOP sign turn right

o See detailed directions for on-site access to staging area in the Site Specific Operating
Procedures*
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Table 8. Storm Action Levels

Action Level

Chill

Standby

Pre-Alert

Cool
Down

Condition

Action

No targeted storm expected
within the foreseeable future.

Monitoring Manager

« monitor twice-weekly weather reports
Field crew:

* no impact on activities.

Evaluating storm system

Monitoring Manager:

» monitor weather reports every 24 hours.

« alert field crew regarding change in action level.

Field crew:

« notify Monitoring Manager where you will be and

how you can be reached if you leave the area for more than one or
two days.

« arrange for substitute if needed.

Target storm expected within
the next 72 hours

Monitoring Manager

« contact County of Sacramento, City of Sacramento & LWA.

» monitor weather reports every 6 hours.

« alert field crew/laboratories regarding change in action level via
communication plan and verify availability/readiness.

Field crew:

* remain in Sacramento area if possible.

« verify availability with Monitoring Manager.

« prepare for sampling effort.

Target storm expected within
the next 24 hours

Monitoring Manager

« confer with County of Sacramento, City of Sacramento & LWA.

» monitor weather reports as needed.

« alert field crew regarding change in action level and probable time
of storm via communication plan.

« alert laboratory regarding potential incoming samples with critical
holding times.

« reset station sample pacing, set stations to “storm” mode

Field crew:

« perform on-site station preparation.

Precipitation imminent or has
begun on targeted storm.

Monitoring Manager

» monitor weather reports as needed.

» mobilize field crew for composite bottle changes and grab sampling.

« mobilize standby bacti. lab analyst

Field crew:

» mobilize to sample collection stations for grab sampling, composite
bottle changes, or sampling performance checks.

« deliver bacteriological samples to laboratory

Precipitation ceased or sampling
requirements completed

Monitoring Manager

» mobilize Pacific EcoRisk for sample splitting

« demobilize field crew.

Pacific EcoRisK

« mobilize to staging area, split composite sample into individual
sample bottles, and ship samples to laboratories.

« prepare for next storm (inventory/order/organize equipment).

« notify laboratories that samples with critical holding times are ready
for pick-up or delivery.

Field Crew:

« deliver full sample bottles and grab samples to staging area.

« complete notes re: problems and solutions.

Laboratories

« analyze samples

Post-
Alert
e-mail

Following storms that reach
“Alert” status when either
monitoring is called off or field
crew activities in the “Cool Down”
action level are completed

Monitoring Manager
« prepare a brief e-mail to the City of Sacramento and the County of
Sacramento stating whether or not the event was monitored.

2007/08 Sacramento Stormwater NPDES Monitoring
Urban Tributary and Pesticide Sampling & Analysis Plan




Field Equipment and Site Preparation

Before and after each of the monitoring events, the field crew will physically prepare all equipment.
Clean sample handling techniques outlined below will be followed when installing sample tubing,
strainers or any other laboratory cleaned item.

FIELD EQUIPMENT

Prior to and after each event the field crew will inventory field equipment (see Table 4 and Table 5 for
storm kit and equipment checklists) and replace items as necessary.

A peristaltic pump can be used to collect urban tributary aliquots at specified time intervals and grab
samples near peak flow if direct sample collection in the main body of stream flow is not possible. At
the Willow Creek site an anchor can be lowered into the stream channel by a rope attached to the bridge
railing. The rope will serve as a guide for the pump tubing and strainer. The strainer will be weighted
and attached to a small rope and lowered into the channel for sample collection. The tubing will be
outfitted with zip-ties, which will guide the strainer and tubing along the anchor rope to the middle of
the water column. The strainer, tubing, rope, and anchor should be lifted out of the creek channel during
breaks in sampling to avoid entanglements with debris. This method may also be employed at Arcade
Creek, or the field team may choose to attach the strainer and tubing to the end of a sampling pole to
submerge the strainer and collect samples from the creek bank near the bridge. At the Morrison Creek
site, pump tubing will have been installed and secured prior to arrival for sampling (see Site Preparation
section).

Each team is responsible for providing coolers to hold and ice down all the time-paced aliquot samples
collected during the first event. Strainers and pump tubing will be provided by LWA.

VEHICLES

Each sampling team will provide their own vehicles as needed for field crew use during monitoring
events.

COMMUNICATION

The project manager will mobilize field crews for coverage of the anticipated monitored storm event and
confirm crew status with the monitoring manager. Each sampling team will be equipped with one
cellular phone or other means of remote communication.

SITE PREPARATION

When the alert level changes to “ALERT” the following activities will be performed by the field crew
on each of the sampling stations:

e Check for hazardous conditions and clear debris if necessary.

e The field team assigned to the Morrison Creek site will mobilize to the site and connect the
tubing to the strainer and run the tubing perpendicular to the flow up to the top of the levee. The
team will stake the tubing to the ground between the strainer and the collection point at the top of
the levee.
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Field Monitoring

A two to three person field crew will mobilize to each sampling site to collect grab samples. The first
monitoring event will collect grab samples at specified time intervals during the entire storm event for a
maximum of 24 hours. Subsequent monitoring events will consist of a single visit by a two-person field
crew that will take grabs for all constituents near the peak flow.

FLOW DATA COLLECTION

Arcade Creek will rely on a stage gauge mounted on the Watt Bridge and real time flow data provided
by USGS available at http://waterdata.usgs.gov/ca/nwis/uv?11447360. Morrison Creek will rely on a stream
gauge associated with the pumping plant at Mack Road and real time stage data provided by the
Sacramento Dept of Public Works available at http://cdec.water.ca.gov/cgi-progs/plotReal ?staid=MCM or the
upstream gauge http://cdec.water.ca.gov/cgi-progs/plotReal?staid=MFR. Willow Creek will rely on a stage gauge
mounted on Blue Ravine Road Bridge. There is no real time data available for this site. Stage data will
be recorded each time a sample is collected.

SAMPLE COLLECTION AND SCHEDULE

First Urban Tributary Monitoring Event

Beginning with the first sample taken one half hour after a one tenth of a foot rise in stage, samples will
be collected according to the schedule in Table 7. Samples will be collected using peristaltic pumps and
tubing and clean techniques. The tubing will be rinsed with sample water prior to collecting each
sample.

With each aliquot, the collection time, number, river stage, bottle type, and comments will be recorded
on the standard field data sheet shown in Appendix A. A minimum of five aliquots will be collected
during the first event for creation of flow-weighted composites. One 2.5-liter amber glass jug, one
double-bagged 0.25-liter polyethylene bottle, and one 1.0 liter polyethylene bottle will be filled for each
scheduled aliquot sample as follows:

e Every 30 minutes from the start of sampling until the stage decreases for two consecutive intervals
and rainfall has tapered, then the interval increased to,

e Every 60 minutes until hour 12

e Every 120 minutes until hour 24

The monitoring manager may modify the aliquot collection schedule based on rainfall and runoff
conditions. For example, if a smaller storm event is anticipated, the time increment between aliquots
will be compressed to allow for more aliquots. Field crews may also request changes in the interval
based on site conditions.

Each aliquot bottle will be labeled with the following information:

e Aliquot Number
e Sample Date/Time
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e Site Name
e Monitoring Program Component (i.e. Sacramento Urban Tributary or Sacramento Pesticide)
e Event Number

A second field crew should be made available by each consultant to relieve the first crew if a shift
exceeds 12 hours. The monitoring manager will determine the sampling start and end times based on
stage readings and rainfall forecasts. The monitoring manager will also determine the time to perform
grab sampling and dispatch a courier to pick up the bacteriological samples and deliver them promptly
(<6 hours from sample time) to the laboratory.

One time grab samples (Table 3) shall be collected as follows:

e TPH (gasoline) VOAs shall be filled using the TPH (Diesel) 1.0L amber glass bottle taking care
not to over fill the VOA and lose the HCL preservative

e TPH (diesel and motor oil) shall be filled directly using a grab sampling pole

e TOC/DOC shall be filled directly into VOAs, or indirectly through glass or teflon intermediate
containers (i.e., no plastic contamination)

e Total and Fecal Coliform samples shall be grabbed directly or by using a bailer

e Mercury- methyl, total, and dissolved, shall be grabbed directly using a sampling pole

Subsequent Urban Tributary and Pesticide Monitoring Events

Grab samples for the subsequent urban tributary and pesticide monitoring events will be collected as one
time grabs as described in the Sample Collection Scheme section. Each bottle will be labeled as outlined
in the Sample Splitting and Shipment section.

CLEAN SAMPLE HANDLING

“Clean sampling” techniques are required to collect and handle water samples, pump tubing and
strainers in a way that results in neither contamination, loss, or change in the chemical form of the
analytes of interest. Samples are collected using protocols based on EPA Method 1669, as summarized
below:

1. Samples are collected only into pre-cleaned sample bottles.

2. At least two persons, wearing clean, powder-free nitrile gloves at all times, are required on a
sampling crew.

3. One person (“dirty hands”) touches and opens only the outer bag of all double bagged items
(such as sample bottles, tubing, strainers and lids), avoiding touching the inside of the bag.

4. The other person (*“clean hands™) reaches into the outer bag, opens the inner bag, and removes
the clean item (sample bottle, tubing, lid, strainer, etc.).

5. After a grab sample is collected, or when a clean item must be re-bagged, it is done in the
opposite order from which it was removed.

6. Clean, powder-free nitrile gloves are changed whenever something not known to be clean has
been touched.
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7. For this program, clean techniques must be employed whenever handling the suction tubing,
strainers, the double bagged aliquot bottles, or mercury and bacteriological grab sample bottles.
During sample splitting, the metals bottles are also handled using clean techniques.

8. Inorder to reduce potential contamination, sample collection personnel will adhere to the
following rules while collecting stormwater samples:

a. No smoking.

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

Avoid allowing rainwater to drip from rain gear into sample bottles.
d. Do not eat or drink during sample collection.
e. Do not breath, sneeze or cough in the direction of an open sample bottle.
PRIOR TO LEAVING THE SITE
1. Add ice to all collected sample coolers/carrying buckets.

2. Physical inspection of monitoring equipment (tubing, stream gauges, etc.).

3. Rinse and purge sample collection tubing/strainer and store in a clean double-bagged plastic
garbage bag.

4. Fill out log sheet.
5. Secure the site.

6. Contact monitoring manager to report site status.
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Quality Control Samples

Quality control samples will be collected during each monitoring event according to the schedule
presented in Table 8. Rinsate blanks, lab duplicate, and matrix spike/matrix spike duplicate analyses for
the Urban Tributary and Pesticide Monitoring Programs will rely on the QA/QC activities described
below. Quality control sample results will be used for data evaluation and interpretation. Note that the
wet and dry weather monitoring events are combined in Table 8.

PRE-STORM BOTTLE AND EQUIPMENT BLANKS

All bottles, lids, strainers, and tubing will be cleaned according to specified procedures. See Appendix B
for field and equipment blank sample collection procedures.

Equipment Blanks

Prior to the wet season, an equipment blank (blank water run through cleaned tubing) will be collected
according to the QA/QC schedule in Table 9 and will be analyzed for total recoverable metals and Semi-
and Non-Volatile Organics (EPA 625).

Table 9. QC Schedule

Site Pre-Season Event#1 | Event#2 | Dry Eventl | Event#3
Morrison Field Blank | Field
Creek Duplicate
Arcade Tubing Blank Field Lab
Creek Blank Duplicate
Willow Tubing Blank Duplicate | Field Field Field
Creek Blank Duplicate Blank

Rinsate Blanks

Prior to the first monitoring event CRG Marine Labs will collect a composite bottle rinsate blank and
will analyze the rinsate Semi- and Non-Volatile Organics (EPA 8270/625). Frontier Geosciences will
analyze the rinsate for total recoverable metals. Prior to the first monitoring event, Frontier Geosciences
will collect a metals storage bottle blank, according to protocols in Appendix B, and will analyze it for
total recoverable metals. This pre-season blanking will be coordinated with the Urban Runoff Program
to the extent possible.

MONITORING EVENT QUALITY CONTROL SAMPLES

The following quality control samples will be analyzed during each monitoring event:
» Composite Field Blank (total recoverable metals, pesticides, TOC/DOC)

e Grab Field Blank (bacteriological and mercury analyses)
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QC SAMPLE COLLECTION SCHEDULE

Field-generated quality control samples (field duplicates and field blanks) will be submitted “blind” to
the laboratory, except those samples that are analyzed by Frontier Geosciences. Composite and grab
quality control samples will be collected according to the schedule shown in Table 8.

COLLECTION METHODS
Specific collection methods for each quality control sample type are described below.

Field Blank

Grab sample field blanks will be collected immediately prior to the collection of normal grab samples.
The field crew will use the blank water provided and will fill each grab sample container according to
standard procedures.

Composite sample field blanks will be collected at the end of the sampling period. Blank water will be
poured directly into the composite aliquot container.

Field blanks will be submitted “blind” to the laboratory using the “Noden Creek” site name pseudonym.
The date and time of sampling should be noted on the log sheet.

Field and Laboratory Duplicate
Field duplicates will be collected as specified in Table 8.

Grab sample field duplicates will be collected immediately following and in the same manner as the
environmental grab samples.

Composite sample field duplicates will be produced during the compositing process. Double the normal
composite sample volume (24 liters) is required for these samples. Field duplicates and environmental
sample containers will be filled in random order.

Field duplicates will be submitted “blind” to the laboratory using the “Sandy Creek” site name
pseudonym. The date and time of sampling should be noted on the log sheet.

Laboratory duplicates are samples that are split by the laboratory. Each half of the split sample is then
analyzed and reported by the laboratory. A pair of field duplicates is two samples taken at the same
time, in the same manner into two unique containers.
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Sample Splitting and Shipment

Following collection of each sample, the sample container must be labeled, the chain-of-custody form
must be filled out, and the sample must be shipped to the appropriate laboratory. These actions are
described below.

LABELS/STATION CODES

Urban Tributary sampling sites used in the 2007/08 sampling program shall be designated by the names
and site codes listed here.

Site Code Site Name Location
MCO01 Morrison Creek @ Brookfield
ACO03 Arcade Creek @ Watt
WCo1 Willow Creek @ Blue

Ranch
MC02 Morrison Creek @ Sunrise

ELKGV01 Elk Grove Creek @ Laguna

CRS01 Chicken Ranch Slough @Hurley
Natomas East Main

NEMDO1 Drain (Down Stream) @San Juan

Natomas East Main @ Elkhorn

NEMDO02 Drain Up Stream) Blvd
ECO1 Elder Creek @ Morrison

Creek

In addition, quality control samples submitted “blind” to the laboratory should be designated by the
pseudonyms and site codes listed below.

Site Code Site Name QC Sample
NCO01 Noden Creek (field blank)
SC01 Sandy Creek (field duplicate)

SAMPLE ID CONVENTIONS

Sample bottles submitted to laboratories for analysis shall be labeled with the sampling site name,
sampling site code, the date of sample, and a sample ID devised as follows:

Sacto. SW SITE Type-Event #XX
Where: SITE = Site code (see above), and
XX = Event number (i.e., 01, 02, 03, or 04)
Type = Sample type (i.e., C = composite, G = grab, P = Pesticide)
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For example, Sacto. SW UT2C-Event #01 would be the sample 1D used for a composite sample
collected from Arcade Creek during the first sampled storm.

CHAIN-OF-CUSTODY FORMS

Chain-of-custody (COC) forms will be filled out for all samples submitted to each laboratory. Sample
date, sample site, and analysis requested shall be noted on each COC. See Appendix C for example
COC forms. Analytical methods, quantification limits, and holding times for each analyte monitored are
presented in Table 9.

TRANSPORT TO LAB

Samples will be hand delivered, sent via FedEXx, or couriered to the appropriate laboratory as listed in
Table 2 through Table 5. Because of the short holding times required by the analytical methods (6
hours), bacteriological grab samples must be delivered to the SRCSD laboratory immediately. BOD
should also be delivered to SRCSD to meet the 48 hour hold time. Metals should be delivered by next
morning delivery so that those samples can be filtered and preserved within 48 hours. Arrangements to
transport and receive bacteriological samples at the SRCSD lab should be made by the monitoring
manager in advance of collection of these samples to allow the lab to set up the analyses within the
holding time. This is especially important when sample collection is expected outside normal business
hours.

Mercury and Metals

The field crew will package mercury and metals samples with ice and chain of custody for next morning
delivery to Frontier Geosciences (Seattle, Washington).

Ship mercury & metals Frontier Geosciences
samples to: ATTN: Matt Gomes
414 Pontius Ave. North
Seattle, Washington 98109

phone: 206.622.6960
fax: 206.622.6870
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Table 10. Analytes, Methods, Reporting Limits, and Holding Times

Constituent Method Reporting Limit _IF|i0n|]c;Ing
Metals: (Total Recoverable and Dissolved [1]) units = g/l
Arsenic HG-AFS 1 6 mos.
Cadmium ICP-MS 0.25 6 mos.
Chromium ICP-MS 0.5 6 mos.
Copper ICP-MS 0.5 6 mos.
Iron Colorimetric 100 6 mos.
Lead ICP-MS 0.5 6 mos.
Mercury, total and diss. [2] CV-AFS 0.05 6 mos.
Mercury, total methyl CV-AFS 0.0001 6 mos.
Nickel ICP-MS 1 6 mos.
Zinc ICP-MS 5 6 mos.
Conventional Inorganics units = mg/|
BOD EPA 405.1 1 48 hours
Turbidity EPA 180.1 1NTU 48 hours
MBAS EPA 425.1 0.05 48 hours
Hardness EPA 130.2 Titration 1 6 mos.
Chloride EPA 300 2 28 days
Nitrate + Nitrite EPA 353.2 0.1 28 days
Phosphorus, total EPA 365.3 0.02 28 days
Solids, Total Dissolved EPA 160.1 10 7 days
Solids, Total Suspended EPA 160.2 3 7 days
Microbiological units = MPN/100ml
Total Coliform, Fecal Coliform, & Escherichia coli |[SM9221 2 lower limit to 2E6 upper limit |6 hours
Organics units = g/l
Carbamates EPA 8321 0.07t0 3.5 7140 days
Orthophosphate Pesticides EPA 8141 0.05t0 0.5 7140 days
Organochlorine Pesticides EPA 8081 or EPA 608 0.05to 1 7/40 days
Chlorinated Herbicides EPA 8151 0.1t0 0.5 7140 days
Semi- & Non- volatiles (includes PAHS) EPA 625 0.01 to 0.2 PAHS - 0.005 7140 days
TPH (gasoline/BTEX/MTBE) EPA 8015M 50 14 days
TPH (diesel/motor oil) EPA 8015M 50/200 14 days
Glyphosate EPA 547 5 14 days
Triazines EPA 625 0.5 7/40 days
TOC EPA 415.1 1 28 days
DOC [2] EPA 415.1 1 28 days
[1] Dissolved constituents should be filtered ASAP.

Note: Holding times for methods 619, 625, 8321, 8081, 8141 and 8151 are 7 days for extraction,

40 days after extraction for the analysis.
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Metals, Semi- and Non-Volatiles

Samples for metals, semi- and non-volatile organics (EPA 625) are transported to CRG Marine Labs
(Torrance, California) via “Sunrise” California Overnight Courier Service (see Figure 4 for contact
information). The field crew, with assistance from the monitoring manager, will prepare samples for
delivery and be responsible for shipment.

Ship EPA 625 samples to: CRG Marine Labs.
ATTN: Misty Borja/Mercier
2020 Del Amo #200
Torrance, CA 90501

phone: 310.533.5190 ext 106
fax: 310.533.5003

Pesticides

Samples for organophosphate pesticide analysis (EPA 8141 + Simazine scan), carbamate pesticide
analysis (EPA 8321) and organochlorine pesticide analysis (EPA 8081) are shipped to APPL, Inc.
(Fresno, California) by “Sunrise” California Overnight Courier Service. The sampling crew, with
assistance from the monitoring manager, is responsible for ensuring that the samples are delivered. The
holding time for this analysis is 7 days.

Ship pesticide samples to: APPL, Inc.
ATTN: Cynthia Heeb
4203 West Swift
Fresno, CA 93722

phone: 559.275.2175
fax: 559.275.4422

Conventionals & Bacteriological

Samples for TDS, TSS, BODs, Turbidity, Chloride, Total Phosphorus, MBAS, Escherichia coli, and
fecal and total coliform will be analyzed by the SRCSD lab, and should be delivered to the sample
submission window at the treatment plant lab with proper chain of custody documentation. The lab can
provide sample containers for these analyses, if necessary. The business hours contact at the SRCSD is
Michael Cook (916.875.9027).

Nutrients, Hardness, Ammonia, and Organic Carbon

Samples for total phosphorus, TKN, total hardness, ammonia, TOC, and DOC are transported to Caltest
(Napa, California). Check Table 2 for appropriate preservation and bottle types. Caltest provides courier
service for these constituents and should be contacted to schedule a pick-up.
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Alternatively, the samples can be sent via California Overnight to:

CalTest Analytical Laboratory
ATTN: Todd Albertson

1885 N. Kelly Road

Napa, CA 94558

phone: 707.258.4000
fax: 707.226.1001
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Appendix A

Data Evaluation and Validation

Table A-3
Summary of Rejected Data for Events 187-192
Analyte Name Lab Analysis Number Of N_umber Of Percent
Method ID Analytes Rejected Data Completeness
Electrical Conductivity (EC) 120.1 37 0 100
SM 2340C/SM
Hardness 23408 44 0 100
pH SM 4500-H+-B 37 0 100
TDS SM 2540C 44 0 100
TSS SM 2540D 44 0 100
Temperature SM 2550 B 37 0 100
Turbidity 180.1 37 0 100
Nitrate / Nitrite 353.2 88 0 100
Chloride SM 4500-CI-E 44 0 100
Cyanide 335.4 20 0 100
Ammonia 350.1 44 0 100
TKN 351.2 44 0 100
Dissolved Oxygen (DO) SM 4500-0 G 37 0 100
Orthophosphate (dissolved) 365.1 44 0 100
Total Phosphorous 365.4 44 0 100
DOC/TOC 415.1/ SM 5310B 88 0 100
MBAS SM 5540 C 17 0 100
Glyphosate 547 12 0 100
PCB 608 483 0 100
Triazine Herbicides 619 187 0 100
Semi-Volatile Organics 625 1905 0 100
TPH - gas 8015 5 0 100
TPH - Diesel, Motor Qil 8015M /8270 C 28 0 100
OP Pesticides 8141A 1320 0 100
Chlorinated Herbicides 8151A 170 0 100
VOCs 8260B 772 0 100
Carbamate Pesticides 8321A 650 0 100
200.8 / FGS-054.4/
Trace Metals FGS-049.4 610 0 100
Mercury 1631/ FGS-069.2 96 0 100
Methyl Mercury 1630 85 0 100
Total Nitrogen SM 4500-N 44 0 100
BOD, 5 day SM 5210B 17 0 100
UVA 254 SM 5910B 44 0 100
Total Coliform SM 9221 B 44 0 100
Fecal Coliform SM 9221 E 44 0 100
E. Coli SM 9221 F 44 0 100
TOTAL 7310 0 100
Holding Times

Three holding times were checked, (1) collection to analysis, (2) collection to

extraction and (3) extraction to analysis. Allowable holding times ranged from 6 hours
for microbiological analyses to 6 months for metals and hardness (after preservation).

A total of 24 results were qualified due to violation of the holding time specifications.
These data flagged with the reason codes C or 3, D or 4, and E or 5 are listed in Table
A-6. Table A-7 lists all the reason codes found in Table A-6. Of the 24 qualified results,
16 were qualified due to missed analytical holding time (i.e., “collection to analysis”)






