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Section 1
Introduction

As a Small Municipal Separate Storm Sewer System (MS4), Placer County (County)
must comply with the State’s National Pollutant Discharge Elimination System
(NPDES) General Permit for Storm Water Discharges from Small MS4s (Water
Quality Order No. 2013-0001-DWQ) (Permit). In accordance with this permit, the
County is implementing stormwater management activities, which were required by
the Lahontan Regional Water Quality Control Board (Lahontan) to include the
development of a comprehensive water quality monitoring plan. The Truckee River
Water Quality Monitoring Plan (TRWQMP) (2NDNATURE, LLC 2008) was
developed to comply with this requirement in accordance with Water Quality Order
No. CAS00000004, 2003-0005-DWQ-01-A1, WDID No. 6A310712003 (Lahontan, 2007).

This Sampling and Analysis Plan (SAP) describes the specific monitoring activities
that are planned to be implemented by the County under Phase 2 of the TRWQMP. It
is updated annually to reflect modifications to the monitoring plan. This document
serves as a revision to the SAP that was developed for the 2013 water year. The 2014
water year marks the fifth year of the County’s implementation of the TRWQMP.

1.1 Purpose of Sampling and Analysis Plan

This revision to the 2013 SAP was produced to reflect changes implemented as part of
the TRWQMP’s adaptive management strategy. Changes to the monitoring locations
and methodologies were made to provide a more comprehensive understanding of
sediment transport and pollutant loading within the Martis Creek watershed.

The purpose of this SAP is to provide the monitoring team with detailed guidance on
the various monitoring activities to be undertaken during the 2014 water year (WY
2014). The SAP presents protocols for monitoring preparation, equipment
maintenance, sample collection, laboratory methods, data reporting and management
and quality assurance/quality control (QA/QC) procedures. The SAP will be
updated on an as-needed basis to incorporate any substantial changes or
modifications to the monitoring program.

A project specific Health and Safety Plan is also included in Attachment E to provide
emergency procedures, contact information and maps showing locations of the
nearest hospitals or urgent care facilities.

1.2 General Scope of Activities

The WY 2013 monitoring assessment types include:
m Rapid assessment monitoring,

m Bioassessments,
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m Community and tributary level discrete water quality sampling,
m Operation of a stream flow gauging station, and
m  Operation of near-continuous water quality stations.

The WY 2014 monitoring activities are limited by available budget and focus on
Squaw Creek, Bear Creek and Martis Creek. The sections below present summary
descriptions of each assessment type followed by the detailed protocols for their
implementation.

1.2.1 Rapid Assessment Methodology

Rapid assessment methodology (RAM) observations focus upon the density and
distribution of fine sediment within the stream channels and are adapted from the
State’s 2007 Surface Water Ambient Monitoring Program (SWAMP) substrate
condition protocols (SWAMP 2007). The RAM is performed biannually along
prioritized portions of Bear Creek, Martis Creek, and Squaw Creek. The RAM
activities include:

m Designation of specific stream intervals during the first year,

m A continuous survey tape record to document the location of each observation
transect within the stream interval, and

m Five equally-spaced simple transect observations of channel grain size every 15 m.
Transect observations are integrated over 150 m reaches to determine percent fines,
percent sand, percent cobble embeddedness and D50 (median diameter).

1.2.2 Bioassessment

Bioassessments characterize the biological composition within surface water streams
to provide an indication of overall stream health. Bioassessments will be conducted
biannually, beginning in 2010, for Martis Creek and Squaw Creek in accordance with
the TRWQMP and SWAMP and include the following activities:

m Designation of specific stream intervals during the first year, and

m Conduct field evaluations, which consist of preparing the sampling reach,
measuring and recording water chemistry data, collecting benthic
macroinvertebrate samples, and collecting physical habitat data.

1.2.3 Community Level Discrete Water Quality Monitoring

The community level discrete sampling provides data that indicates the water quality
related conditions within a specific stormwater catchment area. Data will be used to
evaluate relative stormwater quality from different developed areas, changes in
stormwater quality over time, and the effectiveness of Permit activities. The
community level water quality assessments are designed to capture the “worst-case
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scenario” of stormwater quality from localized areas of development within Martis
Valley. Samples are collected in passive sampling devices installed at the outlets of
stormwater culverts, inside drain inlets or other representative locations and used to
collect first flush samples from a targeted community. The following activities are
performed as part of the community level discrete water quality monitoring;:

m Designation of specific sampling locations based on land uses, access, safety, and
representativeness,

m Procurement and installation of sampling equipment at designated locations, and

m Collection of samples from eight runoff events per year consisting of two snowmelt
events, four winter rain/snow events and two spring or summer rain events.

1.2.4 Tributary Level Discrete Water Quality Monitoring

Tributary level discrete water quality monitoring has similar objectives as the
community level sampling but provides larger, watershed or sub-watershed, scale
assessments by analyzing the water quality in the study area’s natural streams. The
stream samples represent the combined effects of upstream activities and conditions
during “worst-case scenarios.” Discrete samples are collected at multiple locations
within Martis Creek watershed to evaluate impacts from the different developed
areas. United States Geological Survey (USGS) equal-width-increment (EWI)
sampling protocols are applied to collect the samples during flow conditions where
the largest pollutant loads are expected (e.g., rising limb of the event hydrograph as
close to the peak as possible).

The following activities are performed for the tributary level discrete water quality
monitoring:

m Designation of specific sampling locations based on predominate sub-watersheds,
land uses, access, and safety,

m Identification of the runoff response for each monitored tributary to determine
sample collection timing, and

m Collection of samples from eight runoff events per year consisting of two snowmelt
events, four winter rain/snow events and two spring or summer rain events.

1.2.5 Stream Flow Gauging Station

A stream flow gauging station was installed in the fall of 2010 to measure flows in the
main stem of Martis Creek and estimate discharge from the various tributary
branches. In January, 2014 the gauging station was moved downstream to a location
near the mouth of Martis Creek Reservoir. The station was relocated to eliminate the
adverse impact of beaver dam at the previous location and to provide stream flow
data representative of a much greater portion of the Martis Creek watershed. The data
from this station will provide a continuous record of stream flow which will be used,
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together with water quality data, to develop annual pollutant load estimates at
various Martis Creek locations. The following activities will be performed during WY
2014 to continue operation of the gauging station:

m Collect manual flow measurements and develop a stage vs. discharge relationship
(rating curve)

m Perform routine maintenance and calibration procedures and download stream
stage data regularly.

1.2.5 Near Continuous Water Quality Stations

Two near continuous water quality stations were installed in the fall of 2012 to
measure water level, and turbidity on the main stem of Martis Creek and on West
Martis Creek. The two stations were relocated in October, 2013 to eliminate beaver
dam and flow bypass issues at the Martis Creek and West Martis Creek stations,
respectively. The following activities will be performed during WY 2014 to establish
and operate the water quality stations:

m Collect manual flow measurements and develop a stage vs. discharge relationship
(rating curve)

m Collection of water quality samples for lab analysis of suspended sediment and
development of a turbidity vs. suspended sediment relationship.

m Perform routine maintenance and calibration procedures and download stage and
turbidity data regularly.

1.2.6 Reporting

Data collected each year is compiled, analyzed, and integrated into the TRWQMP
database. A draft Monitoring Report will be submitted annually by November 1 of
each year for review and the final report will be submitted no later than December
15th of each year.

1.3 Study Organization/Roles and Responsibilities

This project is conducted under the direction of the County of Placer. Candace
Rousselet is the County’s Project Manager for this study. CDM Smith’s Project
Manager is Stefan Schuster, P.E., working in CDM Smith’s Truckee, CA office. CDM
Smith (Consultant) field teams are conducting sample collection and other field data
acquisition work with assistance from Garcia and Associates for the bioassessments
and Balance Hydrologics to support field work and provide input on consistency with
similar monitoring work being conducted by the Truckee River Watershed Council.

Western Environmental Testing Laboratory (WETLAB) of Sparks, Nevada is
conducting the laboratory analysis of water quality samples. Jon Lee Consulting will
conduct the laboratory analysis for the Squaw Creek bioassessment samples, and
Wayne Fields (Hydrozoology) will conduct the laboratory analysis for the Martis
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Creek bioassessment samples. The external QA check for bioassessment samples will
be performed by the California Department of Fish and Game’s (CDFG) Aquatic
Bioassessment Laboratory.

1.4 Project Communications

This project is conducted by a team of consultants under the direction of the County
of Placer. Clear and frequent communications between all parties are critical during
stormwater runoff water quality monitoring preparation activities, during
monitoring, and when coordinating and reporting sampling activities following a
monitored event. The telephone tree on the following page (Figure 1-1) provides
contact information for communications regarding this study. The telephone tree
shows pertinent telephone numbers for each person involved in the project, including
laboratory personnel numbers for the purpose of after-hours sample delivery. Mailing
addresses for laboratories are also provided for instances where samples will be
shipped rather than delivered. Emergency telephone numbers are listed as well,
including the number for the hospital with an emergency room nearest the
monitoring stations. The Placer County Project Manager will be notified by the
Consultant Project Manager in advance of mobilizing for each monitoring event and
then updated as necessary during sampling activities.

As the study progresses, coordination meetings should be held as needed to discuss
project status and any changes that have occurred or are anticipated. Public meetings
should also be held, after a sufficient dataset has been developed, to present the major
findings and recommendations of the monitoring program.
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Placer County Project Manager
Candace Rousselet

(530) 745-7557 0

(530) 745-3531 f

CDM Smith Project Manager
Stefan Schuster, P.E.

(530) 582-7235 0

(530) 582-1098 f

(775) 690-0850 c

Bioassessment Laboratory

Jon Lee Consulting
Jon Lee

2337 15" st

Eureka, CA 95001
(707) 441-9347 o
jlee@humboltl.com

Wayne Fields (Hydrozoology), Inc
Wayne C. Fields

P.O. Box 682

Newcastle, CA 95658

(916) 663-1900 0

wef@cwia.com

CDFG Chico Aquatic
Bioassessment Laboratory

Holt Hall-400 West 1% St.
California State University, Chico
Chico, CA 95929

(530) 898-4792

CDM Smith Project Engineer
Russ Vadenais, P.E.

(530) 582-7235 0

(530) 582-1098 f

(530) 214-6286 ¢

Garcia and Assoc. Project Manager
lan Chan
(530) 363-2008 c

Balance Hydrologics Project Manager
David Shaw, P.G.
(530) 550-9776 0

CDM Smith Field Manager
Neal Batchelder

(530) 582-7235 0

(530) 582-1098 f

(775) 690-2679 ¢

Water Quality Laboratory

Western Environmental Testing
Laboratory

Scott Thompson, Project Manager
475 E. Greg St. Suite 119

Sparks, NV 89431

(775) 355-0202 0

Emergency: 911

Hospitals:
Tahoe Forest Hospital
(530) 587-6011

KEY
o = office

¢ = cellular
f=fax

it

Weather Forecasters
National Weather Service
Reno, NV

(775) 673-8100

National Weather Service
Sacramento, CA
(916) 979-3051

Placer County Public Works Department
(530) 745-7500

Reno Federal Water Master’s Office
(775) 784-5241

CDM Smith Field Crew

Neal Batchelder
(775) 690-2679 ¢

Russ Vadenais
(530) 214-6286 ¢

Craig Nochajski
(206) 427-5128 c

Nola Mitchell
(530) 582-7235 0

Figure 1-1
Telephone Tree
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Section 2

Monitoring Locations

Monitoring sites were selected in general accordance with the TRWQMP. Many of the
Phase 2 monitoring locations have been previously established while others were
identified through a selection and evaluation process. The site selection process is
presented in the Truckee River Water Quality Monitoring Plan, Monitoring Site Selection
(CDM Smith, 2010b). This section presents the descriptions of the selected monitoring
locations for the implementation of the County’s portion of Phase 2 of the TRWQMP.

2.1 Rapid Assessment

Rapid assessments are conducted along selected sections of Martis Creek, East Martis
Creek, West Martis Creek, Squaw Creek, and Bear Creek. Data collection is conducted
within publicly accessible portions of the stream channel or private lands with
appropriate access agreements with the landowners. Parking and access points to the
channel were identified along the stream segments for use by field personnel. Figures
2-1 through 2-4, respectively, present the Squaw Creek, Bear Creek, East Martis and
West Martis Creek rapid assessment stream intervals with parking locations and
access routes to the stream channels. The latitude and longitude of the downstream
and upstream end of each RAM stream interval is presented in Table 2-1.

Rapid assessments were conducted in WY 2010 and WY 2012 when personnel
identified and mapped the stream intervals, reaches and transect locations. A third
rapid assessment survey will be conducted during the 2014 Water Year. The detailed

reach and transect locations are included in Attachment B.

Table 2-1

Rapid Assessment Stream Segments

Rapid Assessment Location

Latitude / Longitude
(Downstream end of Reach

1
)()

Latitude / Longitude

(Upstream end of Reach)”

39°12'25.45" N

39°12'42.81" N

Squaw Creek 120° 12' 15.09" W 120° 11' 56.93" W

Sonr Crook 39°11'0.81" N 39°11' 25.97" N
120° 12" 39.09" W 120° 11' 51.83" W

Martis Crook 39° 18' 6.96" N 39°17' 56.2" N
120° 7' 17.34" W 120° 8' 5.43" W
39° 17' 25.32" N 39° 18' 6.73" N

West Martis Creek

120° 6' 51.48" W

120° 7' 177" W

East Martis Creek

39°18'53.45" N
120° 7' 1.41"W

39°18'31.21" N
120° 6' 26.89" W

™ Coordinate System: NAD 1983 State Plane California Il FIPS 0402 Feet

21
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2.1.1 Squaw Creek

The Squaw Creek RAM begins at the confluence with the Truckee River and
continues upstream for approximately a half mile stream length to a point where the
creek flows through multiple residential private properties. The one-half mile reach to
be monitored is on private property owned by Creekside Estates Home Owner’s
Association (HOA). The HOA has granted the county access to perform the work and
the signed agreement is included in Attachment A. Parking and access is at a dirt
pullout on the west side of State Route 89 (SR 89) about a half mile north of the
junction of Squaw Valley Road (Figure 2-1).

2.1.2 Bear Creek

The Bear Creek RAM begins at the confluence with the Truckee River and continues
upstream for approximately 1 mile stream length where Alpine Meadows Road
crosses Bear Creek. The large majority of the land is owned by the US Forest Service,
and no special permission is required for access. A small portion of land at the
upstream end of the monitored reach is owned by Alpine Springs County Water
District which has granted written permission to access for the RAM work
(Attachment A). Parking is located at the upstream end of the stream interval at the
Alpine Meadows Road Bridge over Bear Creek from where the stream channel can be
directly accessed (Figure 2-2).

2.1.3 East Martis Creek

The downstream end of the East Martis Creek RAM reach begins at its confluence
with Martis Creek near Martis Creek Lake and extends upstream one mile. The site
can be accessed from Martis Creek Road at the Martis Creek Lake Campground (aka:
Alpine Meadows Campground). Parking is on a dirt road near Martis Creek and site
is access by crossing the Martis Creek by foot to reach the confluence of East Martis
Creek. Depending on the time of year Martis Creek can be difficult to cross due to
deep pools and Martis Creek Road is closed to vehicles during winter months. An
alternative access route is reached by parking at a dirt pullout on the north side of
State Route 267 (SR 267) at the old Waddle Ranch gate and walking a dirt road to the
bridge and then veering to the left on a small trail towards Martis Creek Lake (Figure
2-3).

2.1.4 Martis Creek and West Martis Creek

The West Martis Creek RAM segment is located at its confluence with Middle Martis
Creek near Frank’s Fish Bridge. The RAM segment extends one mile upstream on the
West Martis Creek stream branch. The Martis Creek RAM segment is approximately
250 feet upstream from Frank’s Fish Bridge and extends one mile upstream. Parking is
on the large road shoulder on the south side of SR 267 where Martis Creek crosses
under the highway. The monitoring sites are located a short distance to the south of
the parking location heading towards Frank’s Fish Bridge. An alternative parking
area is approximately 0.5 miles to the North at the Martis Valley Wildlife Viewing
Parking Area on the south side of SR 267. This parking area should be used when
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snow accumulations or other conditions prohibit safe parking on the SR 267 shoulder.
The sites can be accessed by walking east on the trail paralleling SR 267 for 0.8 miles
to Frank’s Fish Bridge (Figure 2-4).

2.2 Bioassessment

Bioassessments are conducted in Squaw Creek, Martis Creek, East Martis Creek, and
West Martis Creek. All of the bioassessment sites were previously established and
monitored by various other groups. The bioassessments are now being implemented
through the TRWQMP using the same sites. The latitude and longitude of the
downstream and upstream end of bioassessment reach is presented in Table 2-2.

Table 2-2
Summary of Bioassessment Monitoring Locations
Bioassessment ID Latitude / Longitude o Latitude / Longitude "
(Downstream end of Reach) (Upstream end of Reach)
Squaw Creek
Bio-SC1 39°12'2.60" N 39°12'5.02" N
120° 13" 12.11" W 120° 13'10.68" W
Bio-SC2 39°12'17.18" N 39°12'18.53" N
120°13'1.98" W 120° 12' 56.59" W
Bio-SC3 39°12'19.19" N 39°12' 18.99" N
120° 12' 49.61" W 120° 12' 44.69" W
Martis Valley
Bio-MC1 39°16'22.019" N 39°16'17.83" N
120° 10" 14.17" W 120° 10' 14.00" W
Bio-MC2 39° 16'49.88" N 39° 16'53.99" N
120° 7' 3.63" W 120° 7' 2.22" W
. 39°18'5.88" N 39°18'7.39" N
Bio-MC3 120° 7' 22.18" W 120° 7' 16.83" W
Bio-MC4 39°16'22.019" N 39°16'17.83"N
120° 10" 14.17" W 120° 10' 14.00" W
Bio-MC5 39° 16'49.88" N 39° 16'53.99" N
120° 7' 3.63" W 120° 7' 2.22" W
. 39°18'5.88" N 39°18'7.39" N
Bio-MC6 120° 7' 22.18" W 120° 7' 16.83" W

™ Coordinate System: NAD 1983 State Plane California Il FIPS 0402 Feet

2.2.1 Squaw Creek

Squaw Creek bioassessment locations Bio-SC1, Bio-SC2, and Bio-SC3 are all located in
the meadow portion of Squaw Creek in Squaw Valley. The sites are on private
property and access has been granted to the County by the owners through an access
agreement (Poulsen parcels) and memorandum of understanding (MOU) for the
Resort at Squaw Creek parcels. The access agreement and MOU are included in
Attachment A. The access routes are specified in the agreement and consist of one
approximately 10-foot wide path from Squaw Creek Road to Squaw Creek and two
5-foot wide public access easements from Squaw Valley Road to Squaw Creek. The
10-foot side access path is preferable due to better parking and less traffic. A dirt
pullout for parking is located on the north side of Squaw Creek Road. Bio-SC1 and
Bio-SC2 are located upstream from Bio-SC3 and access to these locations is along the
creek (Figure 2-5).

2-7
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2.2.2 East Martis Creek

The East Martis Creek bioassessment site Bio-MC6 is located on U.S. Army Corps of
Engineers (Corps) property. Bio-MC6 can be accessed by parking at a dirt pullout on
the north side of SR 267 at the old Waddle Ranch gate and walking a dirt road to
where a bridge crosses the creek. Bio-MC6 is located upstream of the bridge crossing
(Figure 2-3).

2.2.3 West Martis Creek

West Martis Creek sites Bio-MC3 and Bio-MC4 are located on Northstar Property
Owners Association and CNL Income Northstar LLC property, respectively. Access
has been granted for Bio-MC3 (Attachment A) and a temporary one-time permission
was granted to perform the initial field work at Bio-MC4. A written agreement is
being developed for long-term access to Bio-MC4. Parking for Bio-MC4 is at the
Northstar-at-Tahoe golf course clubhouse on Basque Drive and the site is accessed by
following the cart path to the site near Green #7 (Figure 2-4). Parking and access to
Bio-MC(3 is from a dirt pullout along the south side of Northstar Drive near where
West Martis Creek crosses under the roadway (Figure 2-6). From this area, the creek is
accessible by walking to the south down a small dirt road and veering left towards
the creek.

2.2.4 Martis Creek

Sites Bio-MC2 and Bio-MC5 are located on Corps property and written
communication with staff confirms that access to this public open space is allowed.
Parking for Bio-MC2 is at the Martis Valley Wildlife Viewing Parking Area on the
south side of SR 267. Bio-MC2 monitoring location is accessed by walking south on a
trail area along Martis Creek for approximately 0.7 miles to the monitoring site near
Pappe’s Bridge (Figure 2-4). Parking for Bio-MC5 is from the large road shoulder on
the south side of SR 267 where it crosses Martis Creek. The site is located a short
distance to the south of the parking location near Frank’s Fish Bridge.

Bio-MC1 is in the upper portion of Martis Creek on the upstream boundary of the
Martis Camp development. A small foot bridge crosses the creek on the downstream
side of the bioassessment reach. The site can be accessed through Martis Camp (DMB
Highland Group) residential streets (Figure 2-6) and an access agreement is under
development. From SR 267, turn southwest onto Schaffer Mill Road. Continue on
Schaffer Mill Road through the main gate for Martis Camp development, and turn
right onto Fleur Du Lac Drive. After approximately one half mile, Fleur Du Lac Drive
turns into Valhalla Drive, and parking is on Valhalla Drive just past Avoca Circle.

DM
OSmith 2-9
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2.3 Community Level Discrete Water Quality

Monitoring

This section describes the community level discrete sampling sites that were
identified for monitoring during TRWQMP implementation. The data from these sites
will help characterize runoff quality from newer developments constructed with
modern drainage and water quality facilities including earthen/vegetated swales,
drain inlets with sediment traps and infiltration/sedimentation basins. Land uses in
the catchments include single family residential homes, a golf course, paved and
unpaved roads, paved parking lots, foot trails, and natural forested areas. Long term
datasets are useful in evaluating changes in upstream land use, the performance of
the stormwater infrastructure in the catchment area and enable comparisons to other
water quality datasets in the area.

Section 2
Monitoring Locations

The individual monitoring sites are described in the following sections. Figure 2-7
provides an overview of the discrete community monitoring locations. Table 2-3
presents general information for each site including: Station IDs, locations and
jurisdictions, latitude, longitude, runoff type, and elevations.

Stations DSC-MC2 and DSC-MC3 were monitored over a three year period including
the 2011, 2012, and 2013 water years. Based on information presented in the WY 2013
Annual Monitoring Report, monitoring has been discontinued effective WY 2014.
Stations DSC-MC4 and DSC-MC5 were installed in January 2014 and will be
monitored throughout WY 2014.

Table 2-3

Discrete Monitoring Site Characteristics

v

Martis Creek West Martis Northstar Drive Aspen Grove
Outfall Creek Outfall Outfall Outfall
Station ID DSC-MC2 DSC-MC3 DSC-MC4 DSC-MC5
- . West Martis West Martis West Martis
Receiving Water Martis Creek Creek Creek Creek
County Placer Placer Placer Placer
Regional Water Board Lahontag Region Lahontag Region Lahontag Region Lahontag Region
Latitude™ 39°17'45.15" N 39°17'21.85"N 39°16'39.77"N | 39°16'49.421" N
Longitude”™ 120° 8'39.93"W | 120°6'45.96"W | 120°7'12.40"W 120° 7' 3.93"W
Elevation (ft) 5,878 6,000 6,288 6,172
Roadway Access Lahontan Drive Skidder Trail Northstar Drive Silver Strike
Outfall Type %rr?;’:]an%‘f 24-inch Pipe 18-inch Pipe %rr?;’:]an%‘f
Drainage Area (ac) 132 15.4 4.1 7.0
Residential Residential o Residential
Secondary Secondary Residential e Secondary
Roadway Roadway Secondary Roadway
Runoff Type Forested Forested Roadway e Forested
Uplands Uplands Parking Lot Uplands
Golf Course Parking Lot e Parking Lot
and Trails Dirt Road
Installation Date Fall 2010 Fall 2010 January 2014 January 2014
™ Coordinate System: NAD 1983 State Plane California Il FIPS 0402 Feet.
2-11
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2.3.1 Martis Creek Outfall (DSC-MC2)

DSC-MC2 is located within the private Lahontan Golf Club community with good
parking and access. BMPs incorporated into the drainage area consist of earthen
swales with moderate vegetation. From SR 267, take Schaffer Mill Road to the main
Lahontan entrance. An access agreement has been finalized with Lahontan and is
included in Attachment A. A courtesy phone call is requested by Lahontan 24 hours
prior to entry or as soon as possible when access requirements are more immediate.
Once through the main entrance of the Lahontan development, turn left onto
Lahontan Drive. Parking is available along the east side of Lahontan Drive and the
monitoring location is a short walk from the road where the drainage outfall
discharges to Martis Creek. During winter conditions, some snow and ice removal is
necessary to access the sampling location. The monitoring station location and driving
access route is shown in Figure 2-8 and photographs of the catchment area and
sampling site are presented in Figure 2-9.

The approximate drainage area for DSC-MC2 is highlighted in Figure 2-8 and
includes single family residential homes, secondary roadways, forested uplands, a
golf course fairway and green and recreational trails. The sampling location is located
in a shallow drainage channel just upstream of its outfall to Martis Creek. A schematic
of the equipment setup is included as Figure 2-10. The sampling equipment consists
of a sample bottle housing, a sample bottle adapted with a passive sampler device,
and straps to securely hold the bottle in place. The only equipment that remains in the
field between monitored events at this location is the capped sample bottle housing.

2-13
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Figure 2-9
Photographs of DSC-MC2 Monitoring Location
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Figure 2-10
Schematic of Sampling Equipment at DSC-MC2
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2.3.2 West Martis Creek Outfall (DSC-MC3)

This site is located on public ROW with good parking and access. BMPs incorporated
into the drainage area include drainage inlets with sediment traps and an infiltration
basin to treat runoff from a Northstar Ski Area parking lot. Parking is available on
Skidder Trail adjacent to the site and the monitoring location is accessible throughout
the year except for during periods of active snow removal. During winter conditions,
some snow and ice removal is necessary to access the sampling location. From SR 267
turn onto Northstar Drive, then turn right onto Basque Drive, and then right onto
Skidder Trail. The monitoring station location and driving access route is shown in
Figure 2-11 and photographs of the catchment area and sampling site are presented in
Figure 2-12.

The drainage area for DSC-MC3 is highlighted in Figure 2-11 and includes single
family residential homes, secondary paved roadways, forested uplands, paved
parking lots, and an unpaved road. An open vegetated earthen channel conveys the
runoff from upland locations to a 24-inch culvert that crosses under Skidder Trail and
discharges to another earthen channel leading to the golf course and Martis Creek.

The sampling location is at the end of a 24 inch culvert upstream of West Martis
Creek. A schematic of the equipment setup is included as Figure 2-13. The sampling
equipment consists of a flow collection pipe mounted 2 inches above the pipe invert, a
sample bottle housing, a sample bottle adapted with a passive sampler device, and
straps to securely hold the bottle in place. The only equipment that remains in the
field at this location is the flow collection pipe and the sample bottle housing.
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Figure 2-12
Photographs of DSC-MC3 Monitoring Location
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Figure 2-13
Schematic of Sampling Equipment at DSC-MC3
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2.3.3 Northstar Drive and Aspen Grove Outfalls
(DSC-MC4 and DSC-MCS5)

These two monitoring sites are located within the same drainage system on property
owned by Northstar Unit 1-B (Aspen Grove Condominiums). The sites are located
upstream and downstream of the main condominium development and will provide
data that represents water quality entering and leaving the property.

The drainage areas contributing stormwater runoff to DSC-MC4 and DSC-MC5 are
highlighted in Figure 2-14 and include single family residential homes, multifamily
residential homes, secondary paved roadways, forested uplands, and paved parking
lots. A system of storm drain pipes, drainage inlets and sediment traps convey runoff
from the upper watershed to DSC-MC4. This runoff then travels through an open
vegetated earthen channel that meanders through riparian vegetation within the
Aspen Grove property and eventually discharges into West Martis Creek.

Access agreements are in place (Attachment A), and both sites have good parking and
safe access. During winter conditions, some snow and ice removal is necessary to
access the sampling locations. From SR 267, turn onto Northstar Drive and continue
until you reach the stop sign at Big Springs Drive. Continue straight toward Northstar
Village and turn around in one of the parking lots. Drive back to the Big Spring Drive
intersection and parking for DSC-MC4 is available on the road shoulder adjacent to
the site. To access DSC-MC5, drive east on Northstar Drive and turn right onto Silver
Strike. Parking is available in the parking lot for the Aspen Grove apartments. The
monitoring station locations and driving access routes are shown in Figure 2-14 and
photographs of the catchment areas and sampling sites are presented in Figure 2-15.

The DSC-MC4 sampling location is at the end of an 18-inch culvert that crosses under
Northstar Drive. Monitoring location DSC-MC5 is within the vegetated channel just
upstream of West Martis Creek. Schematics of the equipment setup are included in
Figure 2-16. The sampling equipment at each site consists of a sample bottle housing,
a sample bottle adapted with a passive sampler device, and straps to securely hold the
bottle in place. The only equipment that remains in the field between monitored
events at these locations are the sample bottle housings.

CDM
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Figure 2-15a
Photographs of DSC-MC4 Monitoring Location

Figure 2-15b
Photographs of DSC-MC5 Monitoring Location
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Figure 2-16a
Schematic of Sampling Equipment at DSC-MC4

Figure 2-16b
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24 Tributary Level Discrete Water Quality Monitoring

Six locations were selected on the downstream ends of major tributaries of Martis
Creek including East Martis Creek, West Martis Creek, Middle Martis Creek, and an
unnamed tributary north of SR 267 near Martis Creek Road. There are two sites
located on the main stem of Martis Creek, one upstream of Martis Creek Lake and the
other is located south of SR 267 and just downstream of the confluence of an unnamed
tributary. These locations represent main tributaries of Martis Creek and are
downstream of various developed areas within Martis Valley. Figure 2-7 provides an
overview of the discrete tributary monitoring locations in Martis Valley and Figures
2-17 thru 2-19 provide detailed mapping, photographs, and access points of the
discrete tributary sites. The latitude and longitude of the monitoring locations is
presented in Table 2-4.

Table 2-4
Summary of Discrete Tributary Level Locations
Station ID Latitude / Longitude™
DST-MC1 39°18'53.48" N
Martis Creek near Martis Creek Lake 120° 7' 1.54" W
DST-MC2 39°18'32.63" N
East Martis Creek 120° 6' 51.70" W
DST-MC3 39°18'6.67" N
Middle Martis Creek 120° 6' 58.16" W
DST-MC4 39°17'50.41" N
West Martis Creek 120° 7' 6.53" W
DST-MC5 39°18'1.43"N
Martis Creek upstream location 120° 7' 43.80" W
DST-MC6 39°18'30.39" N
Unnamed Tributary-Martis Creek Road 120° 8'3.71"W

M Coordinate System: NAD 1983 State Plane California Il FIPS 0402 Feet

2.4.1 DST-MC1 and DST-MC2

Figure 2-17 shows the access points for DST-MC1 and DST-MC2 monitoring locations.
The sites can be accessed by parking at a dirt pullout on the north side of SR 267 at the
old Waddle Ranch gate in Martis Valley and walking a dirt road to where a bridge
crosses the creek (Parking area is shown in Figure 2-3). DST-MC2 is downstream of
the bridge. DST-MC1 can be reached by walking further down the dirt road and
veering to the left on a small trail towards Martis Creek Lake. The location is
identifiable from a distance by a covered picnic table (see photograph in Figure 2-17).
An alternative access point is from Martis Creek Road at the Martis Creek Lake
Campground (aka: Alpine Meadows Campground), however; Martis Creek Road is
closed to vehicles during winter months. This alternative access route is shown in
Figure 2-3.

CDM
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2.4.2 DST-MC3 and DST-MC4

Parking for DST-MC3 and DST-MC4 is on the large road shoulder on the south side of
SR 267 where Martis Creek crosses under the highway. DST-MC3 is located a short
distance south of the highway near Frank’s Fish Bridge (Figure 2-17). DST-MC3 is on
Middle Martis Creek approximately 200 feet upstream of its confluence with Martis
Creek. To reach DST-MC4, follow the trail to Jim’s Loch Bridge as shown in

Figure 2-18. Follow West Martis Creek upstream from Jim’s Loch Bridge, and the
sampling point is on the downstream side of the fence for the Northstar golf course.
An alternative parking area for snowy conditions is at the Martis Valley Wildlife
Viewing Parking Area on the south side of SR 267 and walking east on the trail
paralleling the highway for 0.8 miles to the site near Frank’s Fish Bridge.

24.3 DST-MC5

Parking for DST-MCS5 is at the Martis Valley Wildlife Viewing Parking Area on the
south side of SR 267. The site is accessed by walking south from the parking lot on a
trail along Martis Creek for approximately 0.1 miles to the monitoring site which is
downstream of where an unnamed tributary enters Martis Creek. The sampling point
is on Martis Creek just downstream of this confluence as shown in Figure 2-19.

244 DST-MCe6

DST-MC6 can be accessed from the parking area near the access gate on Martis Creek
Road near its intersection with SR 267. The site is on the downstream side of where
the unnamed tributary crosses under Martis Creek Road just west of the parking lot.
There are four large culverts under the road and the sampling point is downstream
where flows from the culverts converge. The access route to the monitoring site is
shown in Figure 2-19.

2.5 Martis Creek Gauging Stations
(GS-MC1 and GS-MC2)

The Martis Creek gauging stations are located on the main stem of Martis Creek and
provide discharge metrics for use in developing pollutant load estimates. Station GS-
MC1 is located at Frank’s Fish Bridge just upstream of the SR 267 crossing over Martis
Creek at latitude 120° 7' 16.59" W and longitude 39° 18' 7.56" N. Station G5-MC1
provided flow data for the main stem of Martis Creek during the 2011, 2012, and 2013
water years. This site is inactive as of January, 2014 and no data will be collected
during WY 2014 due to ongoing beaver dam issues. Station G5-MC2 is co-located
with tributary level water quality monitoring station DST-MC1 near Martis Creek
Reservoir. This station was installed in January, 2014 and data will be collected at this
site throughout WY 2014.

Figure 2-17 shows the access points for G5-MC2. The site can be accessed by parking
at a dirt pullout on the north side of SR 267 at the old Waddle Ranch gate in Martis
Valley and walking a dirt road north toward Martis Creek Lake (Parking area is
shown in Figure 2-3). GS-MC2 can be reached by veering off the dirt road to the left
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on a small trail towards Martis Creek Lake. The location is identifiable from a distance
by a covered picnic table (see photograph in Figure 2-16). An alternative access point
is from Martis Creek Road at the Martis Creek Lake Campground (aka: Alpine
Meadows Campground), however; Martis Creek Road is closed to vehicles during
winter months. This alternative access route is shown in Figure 2-3.

Station GS-MC1 can be accessed from the large road shoulder on the south side of SR
267 where Martis Creek crosses under the highway (Figure 2-17) and walking a short
distance south of the highway. An alternative parking area for snowy conditions is
located at the Martis Valley Wildlife Viewing Parking Area on the south side of SR
267 and walking east on the trail paralleling the highway for 0.8 miles to the site near
Frank’s Fish Bridge (as shown in Figure 2-4).

2.6 Near Continuous Water Quality Stations

This section describes the two water quality stations that were established for
monitoring beginning in WY 2013. These stations are co-located with two previously
established tributary level water quality sampling sites, DST-MC4 and DST-MCS5,
which are located downstream of the most heavily developed areas within Martis
Valley. The site locations were adjusted slightly in January 2014 to mitigate beaver
dam and flow bypass issues that were observed during WY 2013. The new locations
are shown in Figure 2-7.

These stations utilize automated sensors to continuously monitor turbidity levels in
the streams. This data is used, in conjunction with Total Suspended Solids (TSS) and
streamflow data, to develop estimates of suspended sediment loads being transported
by these streams. The data will be useful in evaluating potential water quality impacts
from upstream activities and the performance of water quality infrastructure and
Permit activities in the watershed.

The locations of these stations are shown in the discrete tributary site location figures
for DST-MC4 and DST-MC5 above. Table 2-5 presents general information for each
site including: Station IDs, locations and jurisdictions, latitude, longitude, runoff type,
and elevations.
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Table 2-5

Near Continuous Water Quality Monitoring Site Characteristics

West Martis Creek

Martis Creek

Station ID TURB-MC1 TURB-MC2
Receiving Water West Martis Creek Martis Creek
County Placer Placer
Regional Water Board Lahontan Region 6 Lahontan Region 6
Latitude 39°17'50.41" N 39°18'1.43"N
Longitude 120° 7' 6.53" W 120° 7' 43080" W
Elevation (ft) 5,831 5,878
Roadway Access SR 267 SR 267

¢ Residential o Residential

e Secondary Roadway e Secondary Roadway

e Forested Uplands e Forested Uplands
Runoff Type e Golf Course and Trails e Golf Course and Trails

e Ski Area e Ski Area

e Parking Lots .
Installation Date Summer 2012 Summer 2012
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Section 3
Data Collection Methodologies

This section describes the field data collection protocols for the following Phase 1
assessment types:

m Rapid Assessment Methodology

Bioassessments

m Community Level Discrete Sampling

Tributary Level Discrete Sampling

Stream Gauging Stations
m Near Continuous Water Quality Monitoring

The information presented in this section supplements and revises the methods
presented in the TRWQMP to reflect the monitoring program that is currently being
implemented by Placer County. The original TRWQMP protocols, along with the
respective field forms, are provided in the attachments to this document as noted
below.

3.1 Rapid Assessment Methodology

The objectives of the rapid assessments include monitoring relative channel
conditions, with respect to fine sediment, across the project area over time. Rapid
assessments are conducted bi-annually during low flow conditions in the late summer
or fall. A good indicator of low flow conditions in the project area is when the Truckee
River discharge from Lake Tahoe is below 100 cfs. There are, however, other factors
influencing flows in different tributaries so low flow conditions should be verified at
each site prior to beginning the rapid assessment field work.

Ideally, the assessment should be conducted under similar flow conditions each year
to improve the quality of inter-annual comparisons. Flow data should be recorded
during each field effort so that subsequent rapid assessments can be conducted under
similar flow conditions to the extent possible.

3.1.1 Property Owner Notification

Several of the rapid assessment stream intervals are located on private land. Access
agreements have been approved with some property owners requesting a courtesy
notification prior to accessing the sites for monitoring activities. The Project Manager
or Field Manager is responsible for contacting the appropriate property owners or
representatives for the monitoring locations as listed in Table 3-1.

3-1



Truckee River Water Quality Monitoring Program Section 3

Sampling and Analysis Plan Data Collection Methodologies
Table 3-1
Rapid Assessment Monitoring
Property Owner Notification
Site Name Property Owner Contact Contact Info
Squaw Creek Creekside Estates General Manager 925-284-6464
Homeowners
Association
Bear Creek Alpine Springs General Manager 530-583-2342
County Water
District
West Martis CNL Income Executive Office and 530-562-3434
Creek Northstar Community Relations prachuy@vailresorts.com
Director
East Martis Creek | Truckee Tahoe Environment/Technology 530-587-4119
Airport District Department, or or
530-587-7640
Community Relations
and Communications
Department

3.1.2 Field Methodology

The rapid assessment protocols were adapted from the 2007 SWAMP Protocols
(SWAMP, 2007) to document substrate condition within a stream. Grain size and
cobble embeddedness measurements are taken over a series of transects along the
stream segments of interest. The data is summarized and presented on geographic
information system (GIS) maps that show the location and percent fines on the
channel bottom. A summary of field data collection methods is provided below and
full protocols for the rapid assessments are provided in Attachment B.

Transect Measurement Point

Transect Location (Every 15m)
- —

. - -
I P “}l‘

Figure 3-1
Example of Reach and Transect Designations
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RAM stream intervals were identified during the initial 2010 implementation as
defined in Section 2. Within the stream intervals, 150m stream reaches were
established. Each reach consists of eleven transects spaced at every 15m along the
channel. Grain size observations are made and recorded at five equally-spaced
locations along each transect. The 30 grain size measurements (6 transects * 5
observations per transect) are integrated over the 150m reach and used to calculate %
fines, % sand, % <2mm, % cobble embeddedness, and D50 for each reach. See Figure
3-1 for an example reach map showing transect and measurement point locations.

3.2 Bioassessment

Bioassessments provide an indication of stream health, particularly with respect to
excessive fine sediment loading, by evaluating the biological composition of its
benthic invertebrate community. The TRWQMP bioassessments are conducted
biannually in Squaw and Martis Creeks. The specific protocols in each creek differ
somewhat. The Squaw Creek protocols where developed in conjunction with the
Squaw Creek Total Maximum Daily Load (TMDL) for Sediment. The Martis Creek
protocols follow the SWAMP Bioassessment Procedures (California Water Board
2007) as presented in Section 6 of the TRWQMP. The complete protocols for both
streams are provided in Attachment C.

3.2.1 Property Owner Notification

Several of the bioassessment monitoring sites area located on private land. Access
agreements have been approved and property owners will be contacted prior to
accessing the sites for monitoring activities. These contacts will be performed as a
courtesy and to help in coordinating any special access issues if needed. Contact will
be made 24 hours prior to access or as soon as possible if access is needed on the same
day. The consultant Project Manager or Field Manager is responsible for contacting
the appropriate property owners for the monitoring locations provided in Table 3-2.

Table 3-2
Bioassessment Monitoring
Property Owner Notification
Site Name Property Owner Contact Contact Info
Bio-SC1 Squaw Creek Eric Sather, Managing
And Associates Director, Resort at 530-583-4001
Bio-SC2 Squaw Creek
Bio-SC3 Poulsen Family Notification not necessar
Bio-MC1 DMB Highlands Group | Scott Bower, Director
of Greens & Grounds, 530-562-1916
Martis Camp
Bio-MC3 Northstar Property Geoff Stephens, 530-562-0320
Owners Association General Manager Geoff@npoa.info
Bio-MC4 CNL Income Northstar Paula Rachuy, Director
LLC of the Executive Office
and Community 530-562-3434
Relations, Northstar at prachuy@vailresorts.com
Tahoe
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3.2.2 Field Methodology

Bioassessment locations have previously been established and monitored; however,
during the 2010 surveys, field crews confirmed and documented the exact locations
for subsequent monitoring years. Station and reach locations have been recorded in
the project database and summary level tables. The sites are mapped with available
GIS data and aerial photography, as shown in Section 2, so that they can be readily
located in the field.

Both the target riffle composite (TRC) and reach-wide benthos (RWB) methods as
described in the SWAMP protocols are used to collect benthic macroinvertebrate
samples at each station. After collection, the samples are transferred to an appropriate
labeled container and preserved and then sent to the laboratory under chain of
custody documentation. Physical habitat, water quality and discharge data are also
collected and recorded on the appropriate field forms. The sites are also
photographed to show key landmarks and stream conditions.

3.3 Community Level Discrete Water Quality
Monitoring

For community level discrete water sampling, passive sampling devices, as specified
in the TRWQMP, are used at stormwater outfalls, or other appropriate locations, to
collect stormwater runoff samples from a targeted community. The discrete
monitoring targets the collection of samples from events considered to have the
highest potential of mobilizing and transporting the pollutants of concern. Examples
are runoff events that occur after extended dry periods or that are associated with
more extreme precipitation amounts or intensities. Samples are collected from the
rising limb portion of the hydrographs and sampling times are coordinated to
produce a set of highly comparable water quality data across sites and over time.

This section presents a summary of TRWQMP protocols along with additional
information and detail regarding this methodology. The TRWQMP protocols and an
additional Station Visit Checklist for Setup/Shut-Down Form are presented in
Attachment D.

3.3.1 Property Owner Notification

Martis Creek Outfall (DSC-MC2) monitoring location is within the private Lahontan
Golf Club community. An access agreement has been finalized and is included in
Attachment A. As a courtesy, the property owner will be contacted prior to accessing
the site for monitoring activities to provide a notification and field crews will be on
site. Contact will be made 24 hours prior to access or as soon as possible if access is
needed on the same day. The owner has also requested notification if the monitoring
site is relocated. The Consultant Project Manager or Field Manager is responsible for
contacting the appropriate property owner for the following monitoring location:

m DSC-MC2 - Lahontan Community Association; Jeff Cobain, General Manager; 530-
550-2402 or jeffcobain@lahontangolf.com/
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West Martis Creek Outfall (DSC-MC3) is located within Placer County ROW and no
permission is required to access this location.

The Northstar Drive (DSC-MC4) and Aspen Grove (DSC-MC5) monitoring stations
are located within private property owned by Northstar Unit 1-B (Aspen Grove
Condominiums). An access agreement with the property owner has been obtained by
the County and is included in Attachment A. The County may access the site for the
purpose of collecting water quality samples at any time, and no additional
correspondence is required.

3.3.2 Field Methodology

A community level discrete sampling event is defined as any change in climate
(temperature, precipitation) that produces stormwater runoff from the catchment.
Events are characterized by their type (snowmelt, winter rain/snow (mixed), and
rain) and the number of days prior to the event without rainfall or runoff (dry
antecedent conditions). Ideally a range of runoff event types and magnitudes are
targeted during the monitoring season.

The following sections describe the procedures and protocols that are implemented to
collect the discrete stormwater runoff samples beginning with pre-event weather
tracking and event preparation, through sampling fieldwork, post-event
documentation and wrap-up activities.

3.3.3 Weather Tracking

The stormwater runoff that is sampled by the community level monitoring occurs
very quickly after the onset of rain or rain/snow mix events. Weather tracking is
critical for collecting high quality samples as sampling equipment must be set up in
advance of the runoff.

The monitoring team tracks weather conditions and potential storms that may
produce stormwater runoff at the monitoring stations. Ordinarily, as storms
approach, a Quantitative Precipitation Forecast (QPF) is publicized by the National
Weather Service (NWS). The QPF is the amount of precipitation that is expected over
the storm event and is normally provided along with the estimated start time,
duration, and the probability of precipitation (POP). Approximately 24 hours before
the estimated event start, the forecast is evaluated to determine whether the event
meets the TRWQMP objectives and should be targeted for monitoring.

3.3.3.1 Storm/Event Selection Criteria

As described in the TRWQMP, the community, and tributary, level discrete sampling
target “worst case” type runoff conditions, or events most likely to mobilize and
transport pollutants. The selection criteria for storm, and snowmelt, runoff
monitoring were developed with this in mind and are presented in the following
paragraphs.
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Fall/Winter/Spring Storm Events
Fall/winter/spring storms (which may contain a mixture of rain and snow) that meet
the following criteria are considered for monitoring;:

m Approximately 70 percent or higher probability of precipitation.
m A QPF of 0.25 inch or greater.

m The antecedent dry period is also considered so that “first flush” type conditions
are sampled preferentially. Storms occurring very soon after a large runoff event
are generally not sampled.

Snowmelt Runoff Monitoring Events

Snowmelt monitoring differs fundamentally from rain or mixed event runoff
monitoring in that sampling can be initiated in response to runoff flow in the absence
of precipitation. Once enough snowfall has occurred, field crews will track weather
conditions so as to be alert to the possibility of significant snowmelt. When the
desired conditions occur (e.g., temperatures warming above 32 degrees Fahrenheit
after a period of snow accumulation), field crews will mobilize to collect samples of
the runoff generated by the melting snow.

3.3.4 Pre-Event Activities

Prior to a potential monitoring event, there are a number of activities that need to be
performed to enable successful sampling. These activities are described below and
include field crew mobilization, site access, site inspections, and sampler set-up
procedures.

3.3.4.1 Field Crew Mobilization

When a storm event that meets the criteria defined in Section 3.3.3.1 is predicted, field
crews are given notice to prepare for monitoring activities. Field crews are informed
as to when the runoff event may occur, and must be ready to mobilize immediately if
necessary. When first alerted, field crew members will collect the required monitoring
equipment and supplies and load them into a field vehicle. After notifying the
landowners, as necessary, the project or field manager with give a final go-ahead for
the field crew members travel to each site and deploy the passive samplers. A list of
the equipment needed for the community level sampling is provided in Table 3-3.

Table 3-3

Community Level Discrete Water Quality Sampling Equipment Checklist
Clean Sample Bottles (2) Camera
Passive Sampler Attachments (2) Ruler / Tape Measure
Field Note Book Writing Utensils
Snow Shovel Traffic Cones
Safety Vests Health and Safety Plan
Sampling and Analysis Plan Nitrile Gloves
Zip Lock Bags Cellular Phone
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3.3.4.2 Site Access

Sites are accessed using the maps and site location information presented in Section 2.
When initially arriving at the site, a brief site check is conducted for health and safety,
and any maintenance activities that are necessary. Specific activities include:

m Parking-- In some cases, maintenance activities such as snow removal affect field
crew’s ability to park at the sites. If snow removal activities are occurring, do not
park in the roadway or otherwise block the equipment. Personnel must find an
alternative parking location or wait until adequate snow removal activities are
performed before proceeding to the sites.

m Setup traffic safety controls--Upon arriving at each station, traffic safety controls
are setup as required in the Health and Safety Plan (HSP) (Attachment E).

m Access sampling point --Access to the sampling point is gained by carefully
walking to the desired locations and removing any accumulated obstructions, snow
and ice and the DI grate or manhole cover if necessary. Extra care must be taken
when walking on slick and/ or uneven surfaces.

3.3.4.3 Pre-Event Site Inspection

After accessing the sites, field observations are recorded on the Site Visit Log and

the Checklist for Setup/Shut-Down Form (Attachment D). Field notes and photographs
are collected as part of the monitoring activities to record event runoff observations
and any unusual conditions that may affect water quality. It is critical to include as
much detailed information regarding current or any unusual site conditions as
possible. Also, any conditions being photographed are to be clearly explained on the
field forms in case the condition is not readily apparent in the photo.

Other field observations that should be documented include:
m Damage to sampling equipment,
m Unusual flows such as groundwater seepage, irrigation, car washing, etc., and

m Sediment accumulations including the presence of uneven or unusual sediment
accumulations or unusual materials in the drainage system such as unusual color,
smell, foam, sheen, etc.

3.3.4.4 Pre-Event Sampler Set-up Activities

After completing the site inspection, clean sample containers are placed into the
mounting hardware or brackets at the site. Clean sampling techniques are required to
be followed during both pre-event (set-up) and post-event (collection) activities to
provide for the collection of water samples in a way that neither contaminates, loses,
or changes the chemical form of the analytes of interest. Clean techniques must be
employed whenever handling the sample containers.
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Clean sampling protocols are as follows:

m Samples are collected only into pre-cleaned sample bottles. Laboratory bottle
cleaning procedures are presented in Attachment F.

m Clean nitrile gloves are changed whenever something not known to be clean has
been touched.

m In order to reduce potential contamination, sampler set-up personnel will adhere to
the following rules while collecting storm water samples:

1. No smoking.

2. Never open the sample containers near a running vehicle. Do not park vehicles
in the immediate sample collection area.

3. Avoid allowing rainwater to drip from rain gear into sample bottles.
4. Do not eat or drink during sampling activities.

5. Do not breathe, sneeze, or cough in the direction of an open sample bottle.

3.3.5 Post-Event Activities

Following the monitoring event, the sites are accessed and inspected following the
same procedures used during the setup process. Tasks are performed as listed in the
Shut-Down Checks section of the Station Visit Checklist for Setup/Shut-Down Form
(Attachment D). When collecting the samples, the passive samplers are carefully
examined to ensure the samples were collected as planned and the bottles sealed
adequately to prevent contamination. Using the clean sampling protocols, the
containers are collected, sealed and labeled. After retrieving the samples, a site check
is performed to ensure proper function and that all equipment, materials and garbage
has been collected.

3.3.6 Sample Delivery and Chain-of-Custody

Samples are kept on ice from the time of sample collection to the time of receipt by
laboratory personnel. Sample information is recorded on a Chain of Custody (COC)
form that documents the custody of the sample from the time of collection until it is
received by the laboratory. An example of the COC form is provided in Figure 6.8 of
Attachment D. Samples are delivered to the analytical laboratory within the time
required to begin the analyses within the holding times for each constituent.

3.3.7 Analytical Constituents

The list of laboratory analytical constituents was developed based on the water
quality pollutants of concern. Table 3-4 lists the constituents, sample type (sample
collection method), U.S. Environmental Protection Agency (EPA) analytical method,
sample bottle type, target reporting limit, volume required for analysis, sample
preservation, and maximum holding times.
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Table 3-4
Analytical List for Community Level Water Quality Samples
Sample
Collection Target .
Constituent® Sample EPA Bottle Type Reporting Volume Preservation® Ho!dmg
Type Method (Nalgene Limit2 (mL) Time
Cat No)
SM
TSS 2540D 1 mg/L 4°C 7 days
- EPA 0 48
Turbidity 180.1 0.1 NTU 4°C hours
SM A total .
Ammonia® 4500 0.05mg/L | volume of | 4°C&H2804 | yg 4,
NH3 D 100_(; mL (added at lab)
4 EPA IS . 48
NO3-N 300.0 0.01 mg/L SL;Zf:’c;e”nt 4°C hours
4 . EPA . 4°C 48
NO2-N gljr(;;it: 300.0 HDPE® 0.01 mg/L analysis hours
EPA 4°C & H;SO04
Wat .
TKN ater 3512 0.1 mg/L (added at ab) 28 days
Total Nitrogen
(Calculated) B 0.1 mg/L B B
Total SM 4°C & H2SO04
PhOSphOf‘US 4500-PE 0.01 mg/L (added at lab) 28 days
Dissolved SM 4°C & H,SO04
Phosphorus” 4500-PE 0.01 mg/L ettt 28 days
Dissolved
Ortho- 45(?(')\{'PE 0.01 mg/L 4°C hgt?rs
Phospha’te4

1. TSS = total suspended solids; NO3-N = nitrate as nitrogen; NO2-N = nitrite as nitrogen; TKN — total Kjeldahl nitrogen.

2. mg/L = milligrams per liter; NTU = nephelometric turbidity units.
3. H2S0O,4 = Sulfuric acid, °C = Celsius
4. HDPE = High-density polyethylene

3.3.8 Field Equipment Maintenance and Storage

In addition to sample collection, the field crew is responsible for the maintenance of
the sampling equipment. Prior to the first targeted storm and immediately after each

of the subsequent sampling events, field personnel will inventory field equipment
and prepare it for the next event by making any necessary repairs and cleaning the

samplers.

Field equipment is stored in a secure and clean location such as the consultant’s field

office, which serves as a staging area for the field activities. The sampler mounting

equipment must also be checked during each event. For the community sampling,

a

field calibration step will be necessary to adjust the elevation of the passive sampler
intake to accommodate any baseflow that may be occurring. The distance between the
sampler intake and the pre-event water surface elevation (as shown in Figures 2-10, 2-

13, and 2-16) should remain consistent.

3.3.9 Snow and Ice Removal

Accumulation of snow and ice may interfere with the ability of field crews to access

the monitoring equipment and perform sample collection functions. Field crews
access the sites and make sure that the sites and all monitoring equipment are free
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and clear of snow. Snow and ice are to be removed from areas where it blocks flow to
the monitoring site. This function is performed on a regular basis (after every
snowfall) to reduce the buildup of snow throughout the season and allow the field
crew to have access to the sampling stations.

3.3.10 Sample Containers

Passive stormwater samplers, such as those manufactured by Nalgene, are used for
the community level sampling as described in the TRWQMP. To ensure the ability to
collect sufficient sample volume for the triplicate QAQC samples, the Nalgene units
are fitted with a 4-liter HDPE sample container.

3.3.11 Sample Labeling and Identification

Custom bottle labels are produced for this study using blank labels, labeling software,
and waterproof ink. Stormwater runoff samples use the following nomenclature for
labeling and identification purposes.

The bottle label includes the following information with other items as appropriate:

Project Name
Site ID/Stream
Sample ID
Date Time
Collected by

Each sample is assigned a unique sample ID as shown below.

SSSSSSYYMMDDHHMM
Where:
SSSSSS = station ID number (i.e. DSCMC2)
YY = lasttwo digits of the year (10 or 11)
MM = month (01-12)
DD = day (01-31)
HH = hour (00-23)
MM = minute (00-59)

All samples are labeled on the bottle rather than the cap to identify the sample for
laboratory analysis. Sample labels include sampler’s name, date, time, and location.
For example, the sample ID for a runoff sample collected at Site DSC-MC2 on
December 30, 2013 at 2:30 p.m. would be:

DSCM(C21312301430

Triplicate samples are collected once per year as a check on the accuracy of the
laboratory methods and must be submitted “blind” to the laboratory so it cannot be
recognized as a duplicate. For these samples the site ID portion of the Sample ID is
modified as follows:
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For triplicate samples collected at the Site DSC-MC2 on December 30, 2013 at 2:30
p-m. the additional two sample IDs would be:

DSCMC221312301430 and DSCMC231312301430

3.4 Tributary Level Discrete Sampling

For tributary level discrete sampling, water quality samples are collected from Martis
Creek and its tributaries. The tributary level sampling protocols have been modified
from those presented in the TRWQMP and are described in this section. The
modification for sample collection consists of using the TRWQMP methodology for
snowmelt sampling (Section 6.7.2) for all tributary samples rather than only for
snowmelt samples. This method follows USGS protocols for collecting depth-
integrated, discharge-weighted samples from targeted flow conditions. A series of
sub-samples are collected at predefined points across the flow channel over the entire
depth of flow. The subsamples are then composited into a single sample that is
submitted to the lab.

Similar to the community level sampling, these in-stream water quality measurements
focus on events when higher pollutant concentrations and/ or loads are expected to be
present within surface waters. Sampling times target the rising limb of the event
hydrograph as close to the peak as possible. Ideally a range of runoff event types and
magnitudes are sampled during the monitoring season.

The sections below describe the modified discrete tributary protocols. The TRWQMP
protocols and field forms and the USGS Equal-Width-Increment (EWI) protocols are
included in Attachment G.

3.4.1 Monitoring Preparation Activities

To manually sample the rising limb of the event hydrograph, a study of the runoff
response at each station was necessary. Runoff response, or response time, is defined
as the amount of time it takes for runoff from the most remote point in the watershed
to reach a specified location. Response time is directly related to the size of the sub-
watershed, with larger sub-watersheds having longer response times.

The response times at each sample location were was estimated using the
methodology outlined in the Placer County Stormwater Management Manual (Placer
County, 1990) and are presented below in Table 3-5. The response times are shown in
increasing order and the table should be used as a guide for the order in which
sampling should occur. However; the differences in response times are not large and
other factors, such as the direction the storm comes from, and variations in rainfall
intensity over the area, will create uncertainty in the timing of the rising limb and
peak of the event hydrograph at each site. Logistics in travelling to each site must also
be considered and the final sampling order will therefore be determined on a case by
case basis and coordinated with the project team prior to mobilization and during the
sampling activities.
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Table 3-5
Tributary Response Times for Order of Sampling
. Response Time
Site ID (I?/Iinutes)
DST-MC6 26.6
DST-MC4 30.8
DST-MC5 33.3
DST-MC2 33.7
DST-MC3 34.8
DST-MC1 34.8

3.4.2 Property Owner Notification
The discrete tributary monitoring locations on Martis Creek are within public open
space and no owner notification is required to access these locations.

3.4.3 Weather Tracking and Event Selection

Weather tracking and event selection for the tributary level sampling is similar to the
community level sampling as described in Section 3.3.3 above and is focused on QPFs
predicted by the NWS. Snowmelt monitoring at the tributary level differs from
community level snowmelt monitoring because of the timing of the flow response to
increasing temperatures. At the community level, snowmelt flows occur very rapidly
once temperatures rise and can occur at any time of year when snow is present in the
catchment. At the tributary level, flows are controlled to a much greater degree by the
onset of the spring snowmelt cycle. Except during larger winter rain or mixed events,
tributary flows typically stay low throughout the winter, even when warmer periods
occur, then increase rapidly during the more significant springtime temperature
increases in March and April. Initially, the timing of tributary snowmelt sampling will
follow guidance from the TRWQMP by targeting events where there is a 20% increase
in discharge at the USGS Gauging Stations near Truckee (# 10338000) or Farad (#
10346000) (Section 3.5) over baseflow, or the previous day’s discharge. Baseflow
discharge will be established by examining the data generated by these gauging
stations during the winter months prior to the onset of snowmelt runoff.

3.4.4 Field Crew Mobilization

When a storm or snowmelt event is predicted, field crews are given notice to
mobilize. When first alerted, field crew members will collect the required monitoring
equipment and supplies and load them into a field vehicle. A list of the equipment
needed for the tributary level sampling is provided in Table 3-6. Precipitation patterns
are closely tracked by radar to determine when the sites are likely to experience
increases in discharge. Once given the go-ahead by the field manager the field crew
members travel to the sites to conduct the sampling activities. Close communications
between field and office staff are maintained throughout the storm event so that
sample collection can be adjusted as necessary to accommodate changes in weather.
Weather is tracked using forecast information and online resources from the National
Weather Service (http:/ /www.wrh.noaa.gov/sto/). Intellicast

3-12


http://www.wrh.noaa.gov/sto/

Truckee River Water Quality Monitoring Program Section 3
Sampling and Analysis Plan Data Collection Methodologies

(http:/ /images.intellicast.com/) and Weather Underground
(http:/ /www.wunderground.com/) are also good sources of weather information.

Table 3-6

Tributary Level Discrete Water Quality Sampling Equipment Checklist
Clean 16 oz Sample Bottles (6) Field Notebook
Clean 1 gal Sample Bottles (6) Writing Utensils
Depth Integrated Sediment Sampler Depth Integrated Sediment Sampler

Wading Rod

Depth Integrated Sediment Sampler Waders
Extension Rod
Camera Laptop
Nitrile Gloves Deionized water
Sample Labels Tape Measure (100 ft)

3.4.5 Site Access

Site access procedures are similar to the community level sampling described above.
Sites are accessed using the maps and site location information presented in Section 2.

3.4.6 Pre-Event Site Inspection

After accessing the sites, event information is recorded on the Site Visit Log. Field
notes and photographs are collected to record event observations and any unusual
conditions that may affect water quality. It is critical to include as much detailed
information regarding current or any unusual site conditions as possible. For
example, changes in the upstream watershed or unusual flows or conditions in the
channel such as color, smell, foam, sheen, etc.

3.4.7 Sampling Activities

The USGS Equal-Width-Increment EWI method is used to collect depth-integrated,
discharge-weighted samples. In the TRWQMP, this method is specified for the
snowmelt sampling only; however, the revisions to the tributary sampling program
consist of utilizing it for all sampling events.

At each station, a transect is established across, and perpendicular to, the stream
channel. A measuring tape is pulled across the channel and the wetted channel width
is divided into a series of equally spaced increments. Sub-samples are collected with a
depth-integrated sediment sampler that is lowered and raised through the water
column at the center of each increment. The volume collected by the sampler is
directly proportional to the depth and discharge rate of the stream increment. The
sub-samples are then composited into a single sample for laboratory analysis. Below
is a summary of the USGS EWI protocols and the complete procedures are included
as Attachment G.

1. On arrival at the monitoring location, set up a clean work space and assemble
equipment that will be used. Stretch tape measure across transect and select
equal width increments.
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a. Transect less than five feet (6 inch sample increments with a minimum
of four)

b. Transect greater than five feet (Minimum of 10 evenly spaced sample
increments)

2. Locate the equal width increment containing the largest discharge based on
depth and current velocity.

3. Estimate the mean velocity in the increment in feet per second using a float
test or current velocity meter.

4. Find the Mean Velocity and the corresponding Transit Rate in Table 3-7. The
Transit Rate is the rate at which the sampler is lowered and raised in the water
column and is measured in feet per second.

Table 3-7
Transit Rates for Various Stream Current Velocities
Vg/:?)?:?ty Transit Rate Vm?)i?ty Transit Rate Vg/:?)?:?ty Transit Rate
(seconds) (seconds) (seconds)
(ft/s) (ft/s) (ft/s)
1.0 41 2.4 17 4.0 10
1.2 34 2.6 16 4.8 9
1.4 29 2.8 15 5.2 8
1.6 26 3.0 14 5.8 7
1.8 23 3.2 13 6.8 6
2.0 20 3.4 12 7.6 5
2.2 19 3.6 11 9.0 4

5. Collect the Water Sample from the center of each increment.

a. Begin at the increment with the highest velocity.

b. Using the transit rate, lower the sampler until slight contact is made
with the streambed, do not pause or disturb streambed.

c. Raise the sampler at the same transit rate.

d. If the sample bottle fills completely, slightly increase transit rate until
this no longer occurs.

e. Repeat sampling at each increment using the same transit rate used for
the first increment.

f. Pour subsample into composite container.

6. Label the composite sample bottle after all subsamples have been added.
Clean sampling techniques are required to provide for the collection of water samples

in a way that neither contaminates, loses, or changes the chemical form of the analytes
of interest. Clean techniques must be employed whenever handling the samplers.
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Clean sampling protocols are summarized as follows:

m Samples are collected only into pre-cleaned sample bottles. Laboratory bottle
cleaning procedures are presented in Attachment F.

m Clean nitrile gloves are changed whenever something not known to be clean has
been touched.

m In order to reduce potential contamination, sampler set-up personnel will adhere to
the following rules while collecting storm water samples:

1. No smoking.
2. Avoid allowing rainwater to drip from rain gear into sample bottles.
3. Do not eat or drink during sample collection.

4. Do not breathe, sneeze, or cough in the direction of an open sample bottle.

3.4.8 Sample Delivery and Chain-of-Custody

Samples will be kept on ice from the time of sample collection to the time of receipt by
laboratory personnel. Sample information will be recorded on a COC form that is also
used to document the custody of the sample from the time of collection until it is
received by the laboratory. Samples will be delivered to the analytical laboratory, and
analysis will begin within the maximum holding times listed in Table 3-8. The field
sampling crew will coordinate with the laboratory for pickup and delivery to make
sure holding times are met. Section 5 provides additional information on sample
handling and delivery.

3.4.9 Analytical Constituents

The list of laboratory analytical constituents was developed based on the water
quality pollutants of concern. Table 3-8 lists the constituents, sample type (sample
collection method), EPA analytical method, sample bottle type, target reporting limit,
volume required for analysis, sample preservation, and maximum holding times.
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Table 3-8
Analytical List for Tributary Level Water Quality Samples
Sample
Collection Target .
Constituent® Sample EPA Bottle Type Reporting Volume Preservation® Ho!dmg
Type Method (Nalgene Limit2 (mL) Time
Cat No)
SM
1SS 2540D T mg/L 4°C 7 days
o EPA . 48
Turbidity 180.1 0.1 NTU 4°C hours
SM A total .
Ammonia® 4500 0.05mg/L | volume of | 4°C&H2804 | yg 4,
NH3 D 100_0 mL (added at lab)
is
NOs-N* 00 0.01mg/L | sufficient a°C 38
; for all
4 . EPA . 4°C 48
NO2-N gljr(;;it: 300.0 HDPE® 0.01 mg/L analysis hours
TKN Water 3E5|jA2 0.1 mg/L ) (C d;& dHtZISb?4 28 days
. added at 1a
Total Nitrogen
(Calculated) B 0.1 mg/L B B
Total SM 4°C & H2SO04
PhOSphOf‘US 4500-PE 0.01 mg/L (added at lab) 28 days
Dissolved SM 4°C & H2SO04
Phosphorus” 4500-PE 0.01 mg/L ettt 28 days
Dissolved
Ortho- vy 0.01 mg/L 4°C nours
Phospha’te4

1. TSS = total suspended solids; NO3-N = nitrate as nitrogen; NO2-N = nitrite as nitrogen; TKN — total Kjeldahl nitrogen.

2. mg/L = milligrams per liter; NTU = nephelometric turbidity units.

3. H2S0O,4 = Sulfuric acid, °C = Celsius
4. HDPE = High-density polyethylene

3.4.10 Field Equipment Maintenance

Equipment maintenance procedures are similar to those for the community level
samples as described above.

3.4.11 Sample Containers

The tributary level samples are collected in clean, 4-liter, HDPE containers. The

minimum necessary sample volume to conduct all analyses is one liter, however;

additional volume is needed for the triplicate QA /QC samples. The additional
volume also provides flexibility for additional pollutant analyses if deemed
appropriate.

3.4.12 Sample Labeling and Identification

Sample labeling and identification follows similar procedures as presented for the

community level sampling presented above.
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3.5 Stream Gauging Station

To develop a near- continuous record of discharge in Martis Creek, stream gauging
stations were installed at the locations described in Section 2. The installation and
operation of these stations will follow the USGS protocols for measurement of stream
discharge (USGS, 1982). Installation activities for stations GS-MC1 and GS5-MC2 were
conducted at the beginning of the 2010 and 2014 water years, respectively and
included the following general activities:

m Cross-sectional and longitudinal channel surveys and establishment of a local
benchmark.

m Installation of a staff gauge for visual depth measurements and surveying of the
elevation of the zero depth mark on the staff gauge.

m Installation of a pressure transducer for automated depth measurement and data
logging and surveying the elevation of instrument.

m Initial velocity measurements for the development of the depth to discharge rating
curve.

3.5.1 Surveys

The channel cross-section at the flow measurement point was established by first
installing permanent flagged pins (e.g., rebar stakes) on each side of the channel
beyond the anticipated high water mark. Both pins were then surveyed to establish
their elevation for future reference needs. Several cross-sections and the longitudinal
profile of the channel were also surveyed to approximately 50 ft above and below the
flow measurement point. The cross-sections extend 20 feet beyond evidence of flow
on each bank. Temporary stakes mark the cross-sections and their detailed locations
are described in the field notes along with photographs and a map. A survey tape was
run between the stakes, and measurements (x and y) were taken at each break in
slope. A local benchmark was established so that relative channel and flow elevations
can be identified consistently.

3.5.2 Staff Gauge Installation

A staff gauge was installed in the stream channel to allow visual depth measurements
by field personnel from the bank. These visual measurements are used on an ongoing
basis to check depth readings from the pressure transducer for calibration purposes.
The staff gauge is mounted to a post embedded in the channel bottom. The zero depth
mark on the gauge was surveyed and tied to the established benchmark.

3.5.3 Pressure Transducer Installation

A vented In-Situ LevelTroll 500 pressure transducer is used to monitor the depth of
flow at the measurement point. The instrument is securely mounted on the same post
as the staff gauge with the cable installed in PVC conduit leading to an accessible
location on the bank. The conduit is perforated along the bottom 2 feet and anchored
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to the bank by stakes and rocks to secure. The instrument elevation was surveyed
during installation and tied to the benchmark.

The pressure transducer was programmed and calibrated in the office prior to
installation with the logging interval set to 15 minutes.

3.5.4 Measurement of Stream Discharge

A stage to discharge relationship (rating curve) will be developed over time and used
to determine discharge in the stream. To develop the rating curve, velocity
measurements are made and then multiplied by the cross-sectional area of flow at
various stages. It is anticipated that the development of the rating curve will take one
or more monitoring seasons so that sufficient data can be collected over the full range
of flow conditions. Once the relationship is defined, the depth measurements from the
pressure transducer can be easily converted to flow using the mathematical
relationship or visually from a graph.

3.6 Near Continuous Water Quality Monitoring

For near continuous water quality monitoring, automated equipment including
sensor probes and data loggers have been installed at two Martis Creek locations as
described in Section 2. Turbidity, water level and conductivity levels are recorded
every fifteen minutes. This section presents a summary of the installation activities
that were conducted to establish the sites and then describes the activities that will be
conducted to operate and maintain the sites. The full TRWQMP protocols and a
Station Visit Checklist are included as Attachment H.

3.6.1 Property Owner Notification
The near continuous water quality monitoring locations on Martis Creek are within
public open space and no owner notification is required to access these locations.

3.6.2 Installation

The channel cross-section at the flow measurement points were established by first
installing permanent flagged pins (e.g., rebar stakes) on each side of the channel
beyond the anticipated high water mark. Both pins were then surveyed to establish
their elevation for future reference needs. Several cross-sections and the longitudinal
profile of the channel were also surveyed to approximately 50 ft above and below the
flow measurement point. The cross-sections extend 20 feet beyond evidence of flow
on each bank. Temporary stakes mark the cross-sections and their detailed locations
are described in the field notes along with photographs and a map. A survey tape was
run between the stakes, and measurements (x and y) were taken at each break in
slope. A local benchmark was established so that relative channel and flow elevations
can be identified consistently.

Staff gauges were installed in the stream channel to allow visual depth measurements
by field personnel from the bank. These visual measurements are used on an ongoing
basis to check depth readings from the pressure transducer for calibration purposes.
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The staff gauges are mounted to a post embedded in the channel bottom. The zero
depth mark on each gauge was surveyed and tied to the established benchmark.

An Instrumentation Northwest PS9805 pressure transducer/temperature sensor and a
D&A OBS-500 turbidity sensor are used to monitor depth and water quality at the
measurement points. The sensors are mounted inside a 3-inch flow through conduit
supported by a T-stake. The cables connecting the sensors to the data logger are
installed in PVC conduit leading to an accessible location on the bank. A Campbell
Scientific equipment housing, data logger and battery are mounted to a tripod on the
stream bank at each site. The tripod is secured to the bank using soil anchors.

The sensors were factory calibrated prior to installation with the logging interval set
to 15 minutes.

3.6.3 Site Operations and Data Analysis

Automated monitoring equipment will be operated and maintained to continuously
measure turbidity, temperature and stage levels from representative locations in the
flow stream and record 15-minute average values. The 15-minute averages will be
computed from instantaneous readings taken every 3 minutes. Site visits will be
conducted as needed to maintain the sites, perform calibration checks and download
the electronic data.

Depth and width integrated TSS samples shall be collected at each station, as part of
the discrete tributary sampling, throughout the monitoring season and over a range of
flow and weather conditions. These data will be used to develop turbidity to TSS
correlations at each site. A stage to discharge relationship (rating curve) will also be
developed at each site according to methodology presented in Section 3.5. The rating
curves will allow for the development of stream flow metrics and pollutant load
estimates.

The 15-minute record of turbidity will be used to develop a 15-minute record of TSS
concentration (mg/L per 15 min) and, through application of the streamflow record,
converted into a daily suspended-sediment discharge (tons/day). Suspended-
sediment loading data shall be presented as a 15-minute and daily time-series and as
total annual loads.

Near- continuous turbidity data has been collected previously by Northstar Mtn.
Properties (East West Partners) within the project area. The data from these additional
sources will be obtained and analyzed to strengthen the overall understanding of
temporal and regional suspended-sediment loading patterns in the Martis Creek
watershed.
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Section 4

Recommended Training for Monitoring
Personnel

Personnel conducting monitoring activities associated with the TRWQMP
implementation must possess the appropriate level of expertise to collect data of the
necessary quality to meet the goals and objectives of the program. The necessary
training and experience varies and depends on the specific task to be conducted. This
section provides recommended training for field data collection activities.

Recommended training activities consist of the following:
m Project background and familiarization,

m In-office training, and

m In-field training.

The sections below describe these training activities in more detail. Training for all
monitoring assessment types should be completed prior to beginning data collection
activities.

4.1 Background and Familiarization

Potential monitoring personnel should first familiarize themselves with the project
background, the goals and objectives and the associated field data collection activities
that are conducted to meet those project goals and objectives. The reference
documents to be reviewed include: the Placer County MS4 permit requirements
(NPDES, 2005) and SWMP, the TRWQMP, and this SAP.

4.2 In-Office Training

After reviewing the background information, in-office training sessions should be
held and led a qualified monitoring team member. During this session, an overview
of the monitoring types, locations, field procedures and protocols, and equipment
should be provided. Personnel have the opportunity to ask questions to ensure they
understand the information provided. The office level training likely requires
approximately 1-2 hours for each assessment type.
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4.3 In-Field Training

Field personnel should also receive “hands-on” training in the field prior to collecting
data on their own. New monitoring personnel should accompany one or more fully
trained technicians that are familiar and experienced with all aspects of the field
activities. Depending on the individual’s educational and professional background
and their level of comfort, the length of in-field training will vary from a few hours to
several days or multiple storm events.
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Section 5
Quality Assurance/Quality Control

To provide scientifically defensible data in fulfillment of the project objectives, quality
assurance/ quality control (QA/QC) procedures are conducted. The components in
place for this project include specifications for field sampling and laboratory
analytical procedures and performance criteria for laboratory analytical work which
include:

m Employing professionals trained in the procedures to be followed.

m Adhering to established procedures, EPA methods (USEPA 1999), written Standard
Operating Procedures, and other accepted methods (e.g., Standard Methods
(APHA 1999).

m Calibrating and operating all field equipment according to manufacturer
specifications outlined in the Field Equipment Operations and Maintenance Manual,
Revision 2 (CDM Smith, 2014).

m Complete documentation of field activities, sample tracking and analysis.

The following sections discuss the field and laboratory level QA /QC activities for
each assessment type.

5.1 Rapid Assessment

During rapid assessment monitoring, field crews measure the grain size and cobble
embeddedness in the channel substrate at specified locations as described in Section 2.
The stream reach and transect locations should be the same as those established
during the initial year of monitoring by utilizing the maps and photographs that were
developed. The locations of the individual measurements are based on the wetted
width of the channel at the time of the survey and will therefore vary slightly from
year to year. The substrate measurements are verified frequently in the field by
alternate staff members to ensure they are in agreement with each other. Future
results should be spot-checked to previous year’s results and any extreme variances
should be flagged and reviewed by the project manager. Flagged data will be
reviewed and corrected if appropriate and documented and reported.

Once field work is complete, the data sheets are checked for completeness,
typographical errors, and unusual values. Reviews are always conducted by a person
other than who produced the original data. Any necessary corrections are noted and
corrected by the original staff, then the sheets are backchecked to ensure corrections
were made as noted. All field data will be stored at the consultant’s office for at least
tive years following the completion of the project.
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5.2 Bioassessments

Although the Squaw Creek bioassessment protocols do differ from the Martis
(SWAMP) protocols, the field QA /QC requirements for both bioassessments are
similar. All stages of sample processing and identification are independently checked
to assure uniformity, standardization and validation. Calibration of the field
equipment is conducted per manafacturer’s guidance prior to beginning any field
work and documented by the person performing the calibrations.

After sample collection, the samples are chemically preserved and packed into
appropriate containers. The containers are then shipped to the laboratories, identified
in Sectionl, under proper Chain of Custody (COC) documentation.

No duplicate samples are collected in the field; however, an external QA /QC check
by an independent taxonomy lab, as identified in Section 1, is required for all
uncertain taxa and 10% of macroinvertebrate samples, with a minimum of one per
calendar year.

5.3 Community and Tributary Level Sampling

To estimate field precision for community and tributary level sampling, field
triplicates are collected. Three samples are collected at the same time at the same
location by the same field personnel and submitted blind to the laboratory for
analysis of the same analytical suite as the water quality samples collected at the
respective site. Field precision is then calculated as described in Section 6.6 of the
TRWQMP.

Lab performance control limit criteria for precision and accuracy are described in
Section 6.5 of the TRWQMP. The information below updates that information for the
specific analytical needs of the intitial TRWQMP implementation. Table 5-1 presents
the precision and accuracy criteria for WETLab which has been selected for
performing water quality analysis of community and tributary level disctete samples.
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Table 5-1
Control Limits for Precision and Accuracy for Water Samples
WETLAB
EPA
Constituent’ Method Accuracy® | Precision® Recovery’
TSS SM 2540D +/-10% <5%RPD NA
Turbidity EPA 180.1 +/-10% <20%RPD NA
Ammonia SM 4500 NH3 D +/-10% <20%RPD +/-15%
NO3-N EPA 300.0 +/-10% <20%RPD +/-10%
NO2-N EPA 300.0 +/-10% <20%RPD +/-10%
TKN EPA 351.2 +/-10% <20%RPD +/-10%
Total Phosphorous SM 4500-PE +/-10% <20%RPD +/-20%
Dissolved Phosphorous SM 4500-PE +/-10% <20%RPD +/-20%
Dissolved Orthophosphate SM 4500-PE +/-10% <20%RPD +/-20%

1. TSS = total suspended solids; NO3-N = nitrate as nitrogen; NO2-N = nitrite as nitrogen; TKN — total
Kjeldahl nitrogen.

2. Accuracy defined as the acceptable range for Laboratory Control Sample (LCS) results.
3. RPD = relative percent difference between duplicate analyses.
4. Recovery lower and upper limits refer to analysis of spiked samples; not all tests have a spike.

Internal laboratory QC checks include the use of duplicates, method blanks, matrix
spike/ matrix spike duplicates (MS/MSDs), and laboratory control spikes (LCSs). as
discussed below.

Corrective action is taken when an analysis is deemed to be unrepresentative.
Occurrences that may require corrective action include exceeding RPD ranges and/or
problems with spike recoveries or blanks. The corrective action varies somewhat from
analysis to analysis, but typically involves the following;:

m A check of procedures.

A review of documents and calculations to identify possible errors.

Correction of errors.

A re-analysis of the sample extract, if sufficient volume is available, to determine if
results are consistent.

A complete reprocessing and re-analysis of additional sample material, if
practicable.
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54 Stream Gauging Station

Field equipment for the stream gauging station includes a Pressure Transducer Level
Troll 500 (Vented) which provides a continuous water level record within the stream.
Prior to installation , the transducer should be calibrated and tested over its entire
operating range for maximum accuracy and stability per the manufacturer’s
instructions.

Once installed, the transducer readings can drift and routine comparisons should be
made to the onsite staff gauge to verify accurate readings. Both readings are recorded
to a field sheet along with any necessary adjustments made to the pressure
transducer.

After the initial development of the stage-discharge relationship, additional
calibration checks should be made using manual current velocity measurements to
maintain the accuracy of the curve over time. This is especially important if the
channel is altered by scouring or deposition of sediment.

5.5 Near Continuous Water Quality Stations

Field equipment for the water quality stations includes pressure transducers and
turbidity sensors. The pressure transducers will be maintained and calibrated as
described in the previous section. The turbidity sensors were factory calibrated prior
to installation and field measurements, with calibrated hand held water quality
meters, will be performed to ensure accurate measurements throughout the
monitoring season.

After downloading the data, it is reviewed for any anomalies or data gaps and then
imported into a spreadsheet. The data is checked against manual measurements and
any unusual conditions observed in the field to confirm the quality of data and make
adjustments if deemed necessary.
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Section 6
Data Management and Reporting
Procedures

After the field and laboratory data collection is complete and received, it is validated
and uploaded into the TRWQMP database for long term storage. Data analysis
reports are prepared annually, for inclusion in the Placer County Annual Stormwater
Management Program report. The finalized data and report will also be available for
posting on public websites and databases.

6.1 Analytical Data Validation

Upon receipt from the laboratory, each analytical report is thoroughly reviewed and
the data evaluated to determine if its data meet the project objectives. Initially, the
data is screened by trained personnel for the following major items:

m A 100 percent check between the Electronic Data Deliverable (EDD) provided by
the laboratory and the hard copy reports.

Conformity check between the COC forms and laboratory reports.

A check for laboratory data report completeness.

A check for typographical errors on the laboratory reports.

A check for suspect values.

After performing the aforementioned data screening, the laboratory is notified of any
deficiencies, and a corrected analytical report is requested.

Following the initial screening, a more complete QA /QC review process is
performed, and includes an evaluation of holding times, method blank
contamination, and analytical accuracy and precision. Accuracy is evaluated by
reviewing MS/MSD and LCS recoveries; precision is evaluated by reviewing MSD
and laboratory sample duplicate RPDs.

Accuracy is the degree of agreement between a measurement and the true or expected
value or between the average of a number of measurements and the true or expected
value. Precision is an estimate of variability. In other words, precision is an estimate
of agreement among individual measurements of the same physical or chemical
property, under prescribed similar conditions.

Laboratory duplicate sample results are checked to assess the variability between
samples. Depending on the analytical method, various types of duplicate results are
compared to assess precision. Control limits for spike recoveries (accuracy) and RPDs
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(precision) are defined by the project data quality objectives. Tables 5-1 and 5-2 list
typical control limits for precision and accuracy for analytical constituents.

If the QA /QC review process identified any deficiencies, the issue is evaluated and
qualified prior to including it in the project database. The QA /QC review is
conducted according to EPA guidelines for organic and inorganic data review as
specified in the following two documents:

USEPA, 2004. Contract Laboratory Program, National Functional Guidelines for
Inorganic Data Review, EPA 540-R-04-004, Office of Solid Waste and Emergency
Response. October.

USEPA, 2008. Contract Laboratory Program, National Functional Guidelines for
Superfund Organic Data Review June 2008, EPA540/R-08/01, Office of Solid Waste
and Emergency Response. June.

6.2 TRWQMP Database

All data collected during the implementation of the TRWQMP is stored in a database
developed specifically for the program. A Microsoft (MS) Access database was
selected and developed due to the product’s wide availability, minimal additional
costs and user simplicity. However, there are limitations to MS Access in its ability to
function within a web-based environment. The data integration and management
procedures are being continually evaluated to determine if additional functionality is
needed, particularly with consideration to web-based data input, management and
accessibility.

The procedures and tools employed for populating, maintaining, and managing the
database will be documented so that Placer County can effectively and efficiently
assume responsibility for the database at any time. Analytical data is stored on the
lead consultant’s server and should be automatically backed up to offsite storage and
a tape backup regularly. After the data is validated, formatted and uploaded to the
project database, it is transferred to Placer County on an annual basis. The updated
database will contain all TRWQMP data that has been collected to date.

6.3 Reporting

The data reporting protocols include the development of digital spreadsheets and
reports for the different data groups. The purpose of the annual report is to present
the annual dataset, compare the data to previous years, and inform the
implementation of the SWMP. The information could also assist with land use
decisions and capital improvements in the monitoring area. As part of the adaptive
management process, any adjustments made to the TRWQMP components are also
documented in the annual report. The recommended outline for the annual report is
presented in Section 7.4 of the TRWQMP and will be used to guide development of
the first year’s report.
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6.4 Data Sharing

Options for sharing data collected under the TRWQMP include the following online
databases:

m TRIG - Truckee River Info Gateway. TRIG is an online resource for studies
conducted throughout the Truckee River and its sub-watersheds by providing a
variety of data that researchers, agencies and other organizations can use.
Additional information can be found at the following website
http:/ /truckeeriverinfo.org/

m CEDEN - California Environmental Data Exchange Network. One of CEDEN's
main goals is to incorporate data from many different types monitoring programs
and other data sources. The Regional Data Centers (RDCs) have developed
applications to support agencies, organizations and groups who want to share their
data online with others. These applications help improve data comparability within
the CEDEN system by checking data prior to submittal. Additional information can
be found at the following website at http:/ /www.ceden.org/index.shtml
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Section 7
Deviations from TRWQMP

The procedures and protocols presented herein generally follow those outlined in the
TRWQMP. Under the adaptive management process included in the TRWQMP, some
deviations from the plan have been developed and are presented in this section. These
deviations are also integrated throughout this document and included in the
methodologies presented previously.

This section presents the initial implementation of the monitoring program as
committed to by Placer County in an October 23, 2009 letter to Lahontan. The specific
implementation elements described in the letter are as follows:

Martis Creek:
m Bioassessment-6 locations, biannual

Discrete Community Level Sampling-2 locations, 8 events/year

Discrete Tributary Level Sampling-1 location, 8 events/year

Near Continuous Auto-Sampling-1 location

m Rapid Assessment-approximately 3 miles

Squaw Creek:
m Bioassessment-3 locations, in 2010, 2011, then biannually

m Rapid Assessment-approximately %2 mile, biannually

Bear Creek:
m Rapid Assessment- approximately 1 mile, biannually

Deviations subsequent to the above initial implementation commitments were made
to improve both the compatibility with existing programs and the economic feasibility
of the TRWQMP’s implementation. These deviations were to Martis Creek where
discrete tributary will now have 6 locations for 8 times a year and the near continuous
auto sampling is replaced with a stream gauging station. Deviations are also
documented and included in the annual monitoring report and do not necessarily
reflect permanent changes to the TRWQMP. Details of the deviations are provided
below.

7.1 Rapid Assessment Monitoring

The following changes have been made to the rapid assessment protocols:

m Rebar stakes were not installed in the field at each reach or transect as described in
the TRWQMP. Instead, reach locations were identified by GPS coordinates
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measured in the field, along with the exact locations marked on aerial photographs
and documented with photographs during the initial year. Transect locations are
measured from their respective reach location. The location of each transect is
documented on field forms, aerial photographs, maps, and with photographs. This
change was made in consideration of aesthetic and public safety issues. The ability
to re-locate each established reach and transect during subsequent monitoring
events has not been compromised with this alternative method.

7.2 Martis Creek Community Level Discrete Water
Quality Monitoring

The following deviations have been incorporated into the community level discrete
water quality sampling;:

m During the first two or three monitoring events, field crews will observe flow at the
monitoring sites and record flow depths to help determine appropriate mounting
elevations of the samplers. Samplers are installed to collect a sample that represents
flows from the catchment during the rising limb portion of the hydrograph.

m Manual grab sampling may be conducted as a ‘back-up” until typical flow depths
have been identified for positioning the passive samplers or if the passive samplers
are infeasible.

m Manual grab samples (if collected) are obtained from the rising limb of the event
hydrograph to represent the first flush runoff. Sampling is conducted by following
established EPA (USEPA 2002) and/or USGS (USGS 2008) stormwater monitoring
protocols.

m Groundwater intrusion into urban drainage systems is a common occurrence in the
project area, especially during the spring snowmelt. This causes water levels to
fluctuate and creates difficulty in determining an elevation when installing the
passive sample bottles. During periods of high groundwater flows, an adjustment
to the bottle elevations based on the depth of baseflow, or manual grab sampling
may be necessary.

7.3 Martis Creek Tributary Level Discrete and Auto
Sampling Monitoring Revisions
Modifications were made to the tributary level discrete and near-continuous
autosampling assessment types that were initially planned to occur in the Martis
Creek watershed. The revisions to the Martis Creek program were developed through
coordination between the County and Lahontan to provide a more cost effective
approach for developing information that supports the goals and objectives of the
TRWQMP. For example, the sampling protocols are more closely aligned with
existing monitoring programs (grab sampling) being implemented along Martis
Creek. The data will therefore be more compatible with historic data. Additionally,
the multiple sampling locations will provide data from a broader set of locations
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which will be useful in identifying sources of pollution. Also, as information is
collected, it may be desirable to move, or add, sites. Since the monitoring sites have
minimal permanent equipment installed they are easier to re-locate or add.

The changes to the Martis Creek monitoring program consist of the following;:

Replace the single near-continuous automated sampling station with a broader
tributary sampling program at six locations.

Revise the sampling protocols at the discrete tributary stations to collect depth-
integrated, discharge-weighted samples. Sampling protocols follow established
USGS stream monitoring protocols.

Install a stream gauging station to collect Martis Creek discharge data for use in
developing pollutant load estimates. The data will also be useful in estimating
discharge and loads from the various tributaries in the watershed.

Install two near-continuous water quality stations to collect stage, turbidity,
conductivity and temperature data. These stations will also act as gauging stations
to collect Martis Creek discharge data for use in developing pollutant load
estimates.
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PROJECT: TRWQMP A.P.N. 096-630-064 & 096-230-053
ACCESS AGREEMENT

08-25-10

COUNTY OF PLACER
DEPARTMENT OF PUBLIC WORKS
AUBURN, CALIFORNIA

/a_luafv& 25 200

CREEKSIDE ESTATES HOMEOWNERS SPACE ABOVE FOR RECORDER
ASSOCIATION a.k.a THE ESTATES COUNTY OF PLACER
AT SQUAW CREEK HOA

BY AUTHORITY OF ORDINANCE

5152-B, ADOPTED BY BOARD OF
SUPERVISORS ON JANUARY 15,
2002

PERMIT TO ENTER

It is mutually agreed by the Grantors and the County of Placer by its authorized agent, named
above, as follows:

1. The parties have herein set forth the whole of their agreement. The performance of
this agreement constitutes the entire consideration in this transaction and Grantor
relieves the County of all further obligation or claims on this account.

2. The grantor signature represent and warrant that they are the owners of the property

shown on the map attached hereto and made a part hereof, and that they have the
exclusive right to give this permit.

-1-




It is understood and agreed by and between the parties hereto that this permit will
allow access for field water quality data collection activities beginning in 2010 until the
Lahontan Regional Water Quality Control Board directs the monitoring activities be
discontinued.

This access permit shall be considered a license, and shall be terminable by either
party. Any termination shall include a reasonable notice period, not to be less than 60

days.

CONDITIONS

A. Permission is hereby granted the County, or its authorized agent, to enter upon
Grantor's land, where necessary, for purposes of accessing Squaw Creek, on
Grantors’ property, to perform water quality monitoring and sampling activities,
as described in the Truckee River Water Quality Monitoring Plan, dated
September 15, 2008 and found at
http://www. placer.ca.gov/Stormwater. Properties owned by Grantors and
subject to this permit are identified as Assessor's Parcel 096-630-064 and 096-
230-053 (See Attached Monitoring Locations Exhibit “A”).

B. All work done under this agreement shall conform to all applicable building, fire
and sanitary laws, ordinances, and regulations relating to such work, and shall
be done in a good and workmanlike manner. All structures, improvements or
other facilities, when removed, and relocated, or reconstructed by the County
shall be left in as good condition as found.

C. The County of Placer shall indemnify, defend and hold Grantor harmless
against any liabilities, claims, demands, damages and costs incident to or
arising from the exercise by Grantee, its agents, employees and contractors of
the rights granted in this agreement.




Monitoring Location

APN: 096-230-053
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COOPERATIVE AGREEMENT
Between
COUNTY OF PLACER
and
Squaw Valley Ski Corp
Sguaw Valley Neighbourhood Company,
and Squaw Creek Associates

This Cooperative Agreement (“Agreement”) is made and entered into this

) dayof .~ 2010 between the COUNTY OF PLACER, a
political subdivision of the State of California, hereinafter called County; Squaw Valley
Ski Corp, hereinafter called “Ski Corp”; Squaw Valley Neighbourhood Company,
hereinafter called “SVNC”; and Squaw Creek Associates, hereinafter called © Resort”.

This Agreement serves to set forth the authorities, responsibilities, and procedures under
which the COUNTY, SKI CORP, SYNC, and RESORT will jointly pursue efforis to
implement the sampling and analysis requirements of the Squaw Creek Total Maximum
Daily Load (TMDL) for Sediment as prescribed by the Lahontan Regional Water Quality
Contrel Board (hereinafter, “LAHONTAN”).

RECITALS

WHEREAS, COUNTY, SKI CORP, SVNC, and RESORT have been required by the
LAHONTAN to implement a monitoring program for Squaw Creek; and,

WHEREAS, COUNTY, SKI CORP, SVNC, and RESORT are permitted storm water
dischargers regulated by LAHONTAN, and,;

WHEREAS, LAHONTAN has established a total maximum daily load (TMDL) for
sediment discharges to Squaw Creek, and;

WHEREAS, LAHONTAN has prescribed sampling and analysis requirements for
numeric target monitoring and has assigned this monitoring requirement to each of the
four above listed storm water permitees, and;

WHEREAS, COUNTY, SKI CORP, SVNC, and RESORT recognize that cost sharing is
advantageous to all permitees.

NOW, THEREFORE, in consideration of the Recitals set forth above, and the mutual
promises and conditions set forth herein, the parties hereto agree as follows:

1. RESPONSIBILITIES
a. COUNTY shall prepare a request for proposal (RFP) for a qualified,
professional consultant to complete the monitoring program requirements
as described in “Sampling and Analysis Requirements, Numeric Target
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IMonitoring, Squaw Creek Total Maximum Daily Load for Sediment,
Placer County”, prepared by LAHONTAN, a copy of which is attached as
Exhibit A.

COUNTY will hire and manage said professional consultant to complete
the monitoring requirements and provide required reports o
LAHONTAN.

COUNTY wilil require the monitoring consuitant o contact RESCRT io
schedule access to RESORT’s property to avoid conflicts with Golf
Course operations. RESORT agrees to provide timely response and
reasonable access t¢ consultant.

The COUNTY will keep and maintain the TMDL monitoring data and
complete records with regard to work performed under this Agreement.
Data will be accessible for public review. Copies of all consultants’
reports prepared under the scope of this agreement will be provided to SKI
CORP, SYNC, and Resort.

RESORT will provide appropriate access to monitoring sites located
within their property.

COUNTY will attempt to secure access rights, at no cost, io all required
monitoring sites located on lands of others.

PARTIES each agree to pay twenty five per cent (25%) of costs for
implementation of the monitoring program on Squaw Creek as described
in Bxhibit A, and including COUNTY s costs of administration and
oversight. Should actual or estimated monitoring and administration costs
exceed fifty thousand dollars ($50,000) for any biennial monitoring cycle,
parties agree to discuss alternatives fo reducing costs, mcluding
termination of this agreement as provided herein.

At least fourteen (14) calendar days prior to award of a consulting contract
for said monitoring, COUNTY shall notify SKI CORP, SVNC, and

RESORT of the proposed contract cost. Similar notification shall occur for
any proposed contract budget amendment.

SKI CORP, SYNC, and RESORT shall each provide COUNTY with an
initial cash deposit of ten thousand dollars ($10,000) by April 1, 2010 to
be applied to the first-year monitoring effort. The County will invoice
each party for twenty five percent (25%) for the 2™ year due in 2011.

This will be a cash deposit due by March 1, 2011. Every year thereafter,
COUNTY will invoice each party for twelve and one-half percent (12.5%)
of the anticipated biennial monitoring costs, with payment due by March
1. Details of costs incurred for the prior year, and estimated costs for the
next year, will be provided with each invoice.

COUNTY shall provide data to LAHONTAN according to such schedules
or other directives as LAHONTAN may legally require.

This Agreement shall remain in effect until terminated by the mutual agreement of the
parties, until LAHONTAN determines in writing that the monitoring is no longer
required, until additional parties are added, or December 31, 2020, whichever is earlier.
Furthermore, this agreement may be terminated by January 1 of any year by any of the
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by written notice to the C@ unty. If not terminated by Jan 1, then payment must be

provided as stated in Section 1.1, above.

parties,
p

2.

COMPLETE AGREEMENT. Each party to this Agreement acknowledges that no
represeniation by any party, which is not embodied herein, or any other
agreement, statement, or promise not contained in this document shall be valid
and binding.

INTERPRETATION. The parties hereto acknowledge and agree that each has
been given the opportunity to independently review this Agreement with legal
Counsel of its choosing and /or has the requisite experience and sophistication to
understand, interpret, and agree to the particular language of the provisions of the
Agreement. In case of controversy or dispute between the parties concerning the
provisions herein, this document shall be interpreted according to the provisions
here in and no presumption shall arise concerning the drafismanship of such
Provision.

Each of the parties to this agreement (the “Indemnifying Party”) agrees to
indemnify, defend and hold harmless the other parties, managers, directors,
representatives, and employees (collectively, the “Indemnified Parties”) from and
against any and all expenses, liabilities, damages, claims, suits, actions, judgments
and costs (including reasonable attorney’s fees and costs) arising from or relating
to the Indemnifying Party’s negligence, willful misconduct, or breach of this
agreement. This provision is not intended to create any cause of action in favor of
any third party against RESORT, SKI CORP, SVNC and/or the COUNTY or to
enlarge in any way RESORT, SKI CORP, SVNC and/or COUNTY liability but is
intended solely to provide for the mutual indemnification of the parties as provided
for herein for da.ma.g@s or injuries to third persons or property arising from
™ QLT o A e NI TAITY norfarmance mitvretiiant 0 t

QoM
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agreement.

iQ
LRI

INSURANCE. The Parties each acknowledge that the County is a self-insured
public entity. Each of the other parties agrees to carry insurance in the limits and
in the forms identified in the County’s standard consultant insurance
requirements, a copy of which is attached as Exhibit B hereto.

NOTICE. Any notice or demand desired or required to be given hereunder shall
be in writing and deemed given when personally delivered or deposited in mail,
postage prepaid, and addressed to the parties as follows:

COUNTY SVNC
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Placer County Department of Public Works

Atin: Ken Grehm Atin: Caroline Ross

3091 County Center Drive, Suite 220 P.O. Box 3735

Auburn, CA 95603 Olympic Valley, CA 96146
Phone (530} 745-7500 Phone (530) 584-6267

Fax (530) 745-7544 Fax (530) 584-6270

SKI CORP RESORT

Attn: Tom Murphy Attn: Roger Beck

1901 Chamonix Place P.O. Box 3333

Olympic Valley, CA 96146 Olympic Valley, CA 96146
Phone (530) 452-7162 Phone (530) 581-4001

Fax  (530)452-7106 Fax (530) 581-5407

Any notice so delivered personally shall be deemed to be received on the date of
delivery, and any notice mailed shall be deemed to be received five (5) days after the date
on which it was mailed.

7. AMENDMENTS. This Agreement may be modified or amended, in whole or in
part, only by an instrument in writing, executed and acknowledged by the Parties.

8. ENTIRE AGREEMENT. This Agreement contains the entire agreement between
the Parties with respect to the subject matter hereof, and supersedes all prior oral
and written agreement with respect thereto.

9. NO THIRD PARTY BENEFICIARIES. This agreement is not intended fo create,
nor shall it be in any way interpreted or construed to create, any rights in any
person not a party hereto.

10. SEVERARILITY. In any term, provision, covenant or condition contained in this
Agreement is held by a court of competent jurisdiction to be invalid, void, or
unenforceable, the remainder of this Agreement shall continue in full force and
effect.

11. COUNTERPARTS. This Agreement may be executed in counterparts, each of
which shall be an original, and all of which taken together shall constitute one and
the same instrument.

IN WITNESS WHEREQCF the parties have executed this Agreement on the date first
above written.
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Sguaw Valiey Ski

Cooperative Agreement betwes ; 3
Corporation, Squaw Valley Neighbourheod Company, and Squaw

Valley Creek Associates

PLACER COUNTY, a political
Subdivision of the State of California

By:

Ken Gr@hm, Director
Department of Public Works

Date: L

APPROVED AS TO FORM:

By:

County Counsel, Placer County

Date:
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“ve Agreement between Placer County and Squaw Valiey Ski

Cooper
Corperation, Squaw Valley Neighbourhood Company, and Squaw
Valley Creek Associates

N

quaw Valley Ski Corporation (Ski Corp)

Date: S

APPROVED AS TO FORM:
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Cooperative Agreement between Placer County and Squaw V
Corperation, Squaw Valley Neighbourheod Company, and
Valley Creek Associates

SQUAW VALLEY CREEK ASSOCIATES (Resort)

By:

Date:
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Cooperative Agreement between Placer County and

Corporation, Squaw Valley Neighbourhood Company, a:
Valley Creek Associates

NEIGHBOURHOOD COMPANY (SVNC)

Date: RN

APPROVED AS TO FORM:
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SAMPLING AND ANALYSIS
REQUIREMENTS
NUMERIC TARGET MONITORING



SAMPLING AND ANALYSIS
REQUIREMENTS NUMERIC TARGET
MONITORING

SQUAW CREEK TOTAL MAXIMUM DAILY LOAD
FOR SEDIMENT, PLACER COUNTY

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Boulevard
South Lake Tahoe, California 96150
530.542.5400

Contact Person:

Anne Holden

Engineering Geologist
aholden@waterboards.ca.gov
530.542.5450
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1. DATA COLLECTION SUMMARY
The following shall be collected synoptically (i.e., at the same time) at each site, and on a
biennial schedule (i.e., once every two years):

* General sampling site information (date, time, weather, conditions)
* Global Positioning System (GPS) coordinates of site locations
» Site photographs
» Water chemistry data

0 Temperature, dissolved oxygen, pH, conductivity
* Physical habitat data

0 Substrate particle size, water depth, stream width, current velocity
» Benthic macroinvertebrate samples

2. SAMPLING LOGISTICS
Sample Locations

Bioassessment sampling locations shall duplicate the three sites in the low gradient
meadow reach of Squaw Creek sampled in 2000 and 2001 for the Squaw Creek TMDL
bioassessment study (Herbst 2002). The UTM coordinates (datum: NAD 1927) for each
site established by Herbst are provided in Table 1. The coordinates were recorded at the
downstream end of each 150-meter sampling reach. Figure 1 shows the general sampling
site locations.

Table 1. Sampling site coordinates. Datum is NAD 1927.

Location Northing | Easting
Squaw Creek Upper meadow

4342814 | 740091

Squaw Creek Middle meadow
4343185 | 740287

Squaw Creek Lower meadow

4343245 | 740475
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Figure 1: Squaw Creek meadow reach numeric target monitoring locations
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Sampling Frequency
Sampling shall be conducted once every two years, beginning in 2009.
Sampling Period (also called “Index Period™)

Sampling shall occur between the months of June and August, after peak snowmelt flows
have subsided, when flows in the meadow reach are continuous and riffle habitat at the
sampling sites is present. Target flow conditions are when the high-discharge snowmelt
period is over, but before baseflows become so low that no riffle habitat is present. Avoid
sampling when flow may be strongly influenced by precipitation, because sudden flow
increases may affect local community composition (SWAMP 2007).

Sampling Equipment
(Adapted from Herbst 2001 and 2002, and SWAMP 2007)

* Multi-parameter probe or individual probes (for field measurements of dissolved
oxygen, temperature, conductivity, pH)

Current meter (for stream discharge)

D-frame kick net (250-micron mesh size)

BioQuip forceps

White sorting pan (enamel or plastic)

100% ethanol and rose bengal stain

Sample jars (250 ml or 500 ml)

Buckets (2) and aquarium nets (fine mesh)

Meter stick or other graduated rod (for measuring depth and pebble counts)
Meter tape (50 meters on a reel)

Data collection sheets/fieldbook

Flags/flagging Tape

Camera

GPS unit

Small metric ruler or gravelometer for substrate measurements

3. FIELD PROCEDURES
(Adapted from Herbst 2001 and 2002, and SWAMP 2007)

Prepare Sampling Location
1. Define sampling reach

Each sampling site is a 150-meter reach along an approximation of the thalweg (i.e.,
deepest part) of the channel. To the extent possible, this measurement should be made by
following along the bank contours of the channel, laying out the meter tape. This may
require crossing the channel or even walking in the stream if bank vegetation cover is too
dense — but this should be avoided or kept to an absolute minimum to avoid disturbance
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of benthic habitat. Lay out the 150-meter reach starting at zero at downstream end of
reach.

2. Record reach information

Once the 150-meter reach is delineated, record GPS UTM coordinates and datum at the
bottom end of the reach. Record date, time, sampling staff, site name (i.e., Squaw Creek
upper, middle or lower meadow) and general weather conditions, as well as any other
conditions that may influence bioassessment sampling (i.e., recent high flows, scouring
events, other stream disturbances, etc.).

3. Take photographs

Photos shall be taken at 0 meters (m) looking upstream, 50 m looking upstream, 100 m
looking upstream and 150 m looking downstream. For all photos, record site, date, and
transect location of photo (e.g., 0 m looking upstream).

4. Define riffle-pool areas

Over the 150-meter reach, record along the meter tape (to the nearest meter) where
erosional and depositional habitat types begin and end - riffles and pools, respectively.
This provides an indication of the distribution and length of these major geomorphic
features within each reach. The position of these habitat features shall also be used to
determine where the benthic invertebrate samples are to be collected by using a random
number table (0-150). Specifically, after recording the riffle ranges, select random
numbers until five of the random numbers correspond with the riffle ranges, and then
sample at those locations. Any habitat not assigned to the riffle-pool categories may be
recorded as transitional “glide” or “run” habitat type.

5. Establish transects

Establish fifteen transects, spaced at 10-meter intervals, over the length of the 150-meter
sampling reach. Mark transects with surveyor's flags or similar, along a single bank.

Measure and Record Water Chemistry Data

At the top end of the reach, where no instream habitat has been disturbed by the sampling
crew, measure and record ambient water chemistry data (i.e., pH, dissolved oxygen,
temperature, conductivity).

Collect Benthic Macroinvertebrate Samples

Macroinvertebrate samples shall be collected before recording physical habitat data.
Samples shall be collected as composites of 3 kick samples across 5 randomly selected
riffle habitats; therefore, each sampling site will have 5 replicate samples collected for
laboratory analyses.



Exhibit A

Benthic Macroinvertebrate Sampling Procedure
(Adapted from Herbst 2001, Appendix 2-2)

Select 5 riffles from a random number table (as described above in the subsection titled
“Define riffle-pool areas”) along the 150-meter reach. Use the D-framed net (250-micron
mesh size) to collect kick samples at ¥4, ¥ and % of the stream width. (Always start at the
location furthest downstream and work up.) When selected riffles are wide enough,
collect the 3 samples for each composite along a transect that is perpendicular to the
stream (i.e., across the stream in a side-by-side manner). For selected riffles that are too
narrow to collect all 3 samples along a perpendicular transect, collect the 3 samples one
above the other (starting from downstream) as described further, below. Kick an area
approximately 30 x 30 cm directly upstream of the net (a square area with sides equal to
net width). Continue this kick for about 10-15 seconds, then rub the rocks by hand for an
additional 10-15 seconds (total 20-30 seconds at each of 3 positions = 1 to 1.5 minutes).
If shallow enough, just use hands for the full time, rather than kicking. After each sample
position, remove large rocks or wood debris after washing them in the current into the
net.

For streams less than 1-2 meters wide, take 2 kick samples from both sides of the stream
with one sample just above and mid-stream, or collect all 3 samples singly (one above
another) starting at the random number location (instead of taking all 3 across the stream
when widths are greater than 1-2 meters). Keep in mind that the goal is to sample across
different microhabitat types in the stream including varied depth, current, and substrate
types; the three composited samples should represent the variety of riffle habitat present.
One or two samples may be used to comprise a composite if samples are dense with
debris. The label should then indicate the number of kicks used (i.e., 1 or 2); assume 3 if
not noted on label. If riffle habitat is not available across the entire line of each transect,
select representative locations to collect the needed composite sample.

Quickly dip the net into the stream to consolidate the material to the bottom of the D-

framed net. Pick out any remaining large debris being sure to retain any attached insects.
Invert the net into a bucket that is 1/4 to 1/3 full of water. Shake out the net to collect all
the debris and insects (do not dip in bucket water since insects will adhere). Dip net into
the stream again to consolidate remaining contents and flick inverted net into the bucket.

Elutriate (pour off lighter material) with a swirling motion into the other bucket five
times. Use only a small volume of water in each elutriation so the receiving bucket does
not overflow. Only rocks and sand should be left in the original bucket. Empty these
rocks into a shallow white pan (or closely examine the bottom of the bucket). Search for
cased caddisflies/snails and add to sample if found (they are heavier and may not pour
off).

Strain collected material through a fine mesh aquarium net supported on one bucket (this
may also serve as elutriation since some sand usually remains). Empty contents of
aquarium net into a sample container. Use BioQuip forceps to scrape any remaining
debris into vial. Fill container with ethanol to preserve the captured organisms. Fill to a
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level that just covers the amount of debris. Add 5 ml of rose bengal stain. Label sample
jar as shown below, and move on to next sample.

Label Sample Jars

Record stream name, site name, date, and replicate number. The label shall also indicate
the number of kicks used (i.e., 1 or 2) if fewer than 3; assume 3 if not noted on label.

Collect Physical Habitat Data: Percent Fines and Sand, D-50 Particle Size
(From Herbst 2001 and 2002, and SWAMP 2007)

Physical habitat data shall be collected at 5 equidistant points along each of the 15
established transects. Current velocity shall be measured at one selected representative
transect at each reach.

1. Measure and record stream width (wetted perimeter) at transect location. Each transect
is then visually divided into 5 equally spaced points (visualize the mid-point as 3, and
equally divide the left and right sides into points 1 and 2 and points 4 and 5). (Figure 2).

Figure 2. Spacing of transect points.

| N N N N N\
N

| N hvd N N Edge

Bank

2. At each of the 5 points along the transect, lower a graduated rod (e.g., meter stick or
similar) through the water column perpendicular to both the flow and the transect to
objectively select the particle located at the tip of the rod.

3. Measure the depth from the water surface to the top of the particle and record to the
nearest centimeter.

4. Remove the particle from the streambed, then measure and record the length of its

intermediate axis to the nearest millimeter, and assign to one of the size classes listed
below. Alternatively, size may be estimated using descriptions listed below (SWAMP
2007). Record size class using codes listed in the far right column of Table 2.
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Table 2. Substrate size descriptions and size class codes.

Substrate Size (Herbst 2002) | Description (from Size Class
SWAMP 2007) Code

Fines <1 mm Not gritty F

Sand 1-3 mm Gritty to ladybug S
Ladybug to marble to tennis

Gravel 3-65 mm (6.5 cm) ball G

Cobble 6.5cmto 25 cm Tennis ball to basketball C

Boulder (or bedrock) | >25 cm (10 inches) | Bigger than basketball B

5. Select one representative transect at each reach to record current velocity. At 60
percent depth, measure the current velocity at each point along the selected transect.
Record current meter type used and units. Discharge is calculated as the sum of one-fifth
the stream width times the depth and current velocity measured at each of the five
transect points.

Stream velocity, depth, and substrate size shall be recorded and reported using the
template provided in Attachment 1 (from Herbst 2001, Appendix 1-7, pp. 2-3), or an
equivalent method, and stream discharge (width x depth x velocity) shall be reported for
each reach. Substrate data shall be entered into the Excel spreadsheet template provided
in Attachment 2, and provided to Water Board staff in that electronic format, including
values for the D-50 (median) particle size and “percent fines plus sand” calculated for
each reach according to the methods and formulas in Attachment 2.

4. LABORATORY ANALYSIS

Standard Operating Procedures for Laboratory Processing and Identification of
Benthic Macroinvertebrate Samples
(Adapted from Herbst 2001 and 2002)

Subsample Counts: Each subsample shall have a minimum organism count of 250.
Complete counts shall be performed for any and all subsamples taken. (Average counts
will be in the 300-500 range.)

Sample Splitting: Samples may be split to acquire subsamples using either the grid-tray
method or a rotating drum (i.e., Folsom) plankton splitter. Additional background
information about the performance characteristics of these and other procedures is
available in Herbst and Silldorff (2004).

Sample Identification: Sorted specimens shall be identified, assigned, and reported using
the taxonomic levels shown in Attachment 3 (Calculator for Squaw Cr Biological
Targets). Each identification shall have a taxonomic certainty rating of “1,” “2,” or “3”
assigned to it, to assist in evaluating any problems with taxonomy that may arise (see taxa
record sheets in Herbst 2001, Appendix 1-3, for an example template). Life stage(s) and
observations of identifying traits or specimen condition shall also be recorded and
reported along with the other results.
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5. CALCULATION OF COMPONENT METRICS AND THE “BIOLOGICAL
CONDITION SCORE” (BCS)

The BCS’s seven component metrics (i.e., Biotic Index, Taxa Richness, EPT Diversity
Index, %EPT of Total, Number of Sensitive Taxa, % Tolerant Taxa, R-50 Index) shall be
calculated using the methods in Attachment 3 (“Calculator for Squaw Cr Biological
Targets”). Following calculation of the seven component metrics, the BCS shall be
calculated by summing the component metric scores derived using the values in
Attachment 3, (from: Herbst 2002, p. 9, table titled “Biological Condition Scores
Assigned to Metric Value Ranges”).

6. QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

The discharger shall prepare and/or make available to its relevant staff and/or consultants
a Quality Assurance Project Plan (QAPP) that addresses the required bioassessment
monitoring. The QAPP should follow USEPA guidance and requirements as found in
USEPA Requirements for Quality Assurance Project Plans (EPA QA/R-5, EPA/240/B-
01-003, March 2001), and USEPA Guidance for Quality Assurance Project Plans (EPA
QA/G-5, EPA/240/R-02/009, December 2002). Upon request from the discharger, the
Water Board’s Executive Officer or Quality Assurance Officer may override any USEPA
quality assurance requirements and/or guidance that are deemed inapplicable and/or
unnecessary for this project. Any such deviations must be approved in writing and in
advance by Water Board staff. An umbrella document, such as a Quality Assurance
Management Plan or other project or program quality assurance document, may be used
to meet this requirement if the umbrella document covers all relevant aspects of the
required bioassessment sampling.

The QAPP (or umbrella document) shall include, or be supplemented to include, a
specific requirement for external quality assurance checks (i.e., verification of taxonomic
identifications and correction of data where errors are identified). External QA checks
shall be performed on: (1) all uncertain taxa; and (2) one macroinvertebrate sample per
calendar year in which sampling occurs for this project, or ten percent of the samples per
year (whichever is greater). QA samples shall be randomly selected. The external QA
checks shall be paid for by the discharger, and performed by the California Department
of Fish and Game’s Aquatic Bioassessment Laboratory. An alternate laboratory with
equivalent or better expertise and performance may be used for the external QA checks if
approved in advance by the Water Board’s QA Officer or Executive Officer.
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7. DATA REPORTING

The discharger shall provide, within one year of each sample date, electronic copies (in
Microsoft Excel® format) of:

Spreadsheet with substrate size calculation formulas, providing values for the D-
50 particle size and “percent fines plus sand”, calculated according to the methods
and formulas contained in Attachment 2. (This reporting requirement can be
satisfied by completing and submitting the spreadsheet provided in Attachment
2.)

All raw bioassessment data (i.e., all data for all 5 replicates for each site) in
spreadsheet format, reported using the taxonomic levels in Attachment 3. (Note:
Deviation from the taxonomic levels in Attachment 3 is not acceptable, since any
such deviation could affect the component metrics and final BCS score.) This
shall include a separate column of data for each of the five replicates, and a
“total” column that sums (composites) the data for all five replicates. (This
reporting requirement can be satisfied by completing and submitting the
spreadsheet provided in Attachment 3.)

Metric calculation spreadsheet showing values for the seven BCS component
metrics and the final BCS score calculated according to the formulas in
Attachment 3. (This reporting requirement can be satisfied by completing and
submitting the spreadsheet provided in Attachment 3.)

The discharger shall also provide, concurrently with the data described above, in both
hardcopy and electronic (i.e., Adobe PDF) formats, a brief interpretive report including:

A narrative summary of the results (including calculated Biological Condition
Score, D-50 particle size, and “percent fines plus sand”) for each site and date,
with a tabular comparison of the most recent scores to the TMDL targets and any
and all previous monitoring scores (i.e., to clearly display and briefly summarize
the trends in target values over time compared to the numeric targets).
Photocopies of field data sheets and field notes

Site photographs

Results of the external QA checks and any action(s) taken to resolve any
discrepancies encountered during the QA process.

8. SAMPLE PRESERVATION AND ARCHIVING

Definitions: The “original sample material” is that material (i.e., macroinvertebrates,
organic material, gravel, etc.) remaining after the subsample has been removed for
identification. The “remaining subsampled material” is that material (i.e., organic
material, gravel, etc.) that remains after the organisms to be identified have been removed
from the subsample for identification. (Generally, no macroinvertebrates are present in
the remaining subsampled material, but this needs to be verified via QA completeness
checks, according to the lab’s QAPP.) The “identified organisms” are those organisms
within the subsample that are specifically identified and counted.

11
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The original sample material shall be stored in 70 percent ethanol and retained by the
discharger until: 1) all QA analyses specified herein and in the relevant QA plan are
completed; and 2) any data corrections and/or re-analyses recommended by the external
QA laboratory have been implemented. The remaining subsampled material shall be
stored in 70 percent ethanol and retained until completeness checks have been performed
according to the relevant QA plan. The identified organisms shall be stored in 70 percent
ethanol, in separate glass vials for each of the five replicates for each site for each sample
date. The discharger shall preserve and retain these identified organisms until the
Regional Board’s Executive Officer accepts in writing the fifth biennial monitoring
report (i.e., If monitoring commences in 2009, and is conducted every other year, in
2011, 2013, 2015, and 2017, the identified organisms shall be preserved and retained by
the discharger as described above until the ten-year report on the 2017 results is accepted
in writing by the Executive Officer).

The external QA samples shall be stored in 70 percent ethanol in separate glass vials for
each final ID taxon. (For example, a sample with 45 identified taxa would be archived in
a minimum of 45 vials, each containing all individuals of the identified taxon.) Each of
the vials containing identified organisms shall be labeled with taxonomic information
(i.e., taxon name, organism count) and collection information (i.e., site name/site code,
waterbody name, date collected, method of collection). These samples shall be
transmitted to the external QA laboratory, and once returned by the external QA
laboratory shall be archived (i.e., retained) by the discharger for the same duration as the
other identified organisms.

All archived samples shall be checked at least once per year and “topped off” with
ethanol to prevent desiccation, and shall be relinquished to the Water Board upon request
by any Water Board staff.

9. ATTACHMENTS

1. Appendix 1-7.pdf from Herbst (2001), “Stream Form” (3 pages)

2. D-50 calculation template.xls (Excel spreadsheet template for calculating and
reporting D-50 particle size and “percent fines plus sand™)

3. Squaw_permit_attachment_3 Calculator_for_Squaw_Cr_Biological _Targets.xls
(Example Excel spreadsheet template for calculating individual component metrics of the
Biological Condition Score)

12
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Exhibit B
County Insurance Requirements

INSURANCE:

CONSULTANT shall file with COUNTY concurrently herewith a Certificate of
Insurance, in companies acceptable to COUNTY, with a Best's Rating of no less
than A-:VII showing.

WORKER'S COMPENSATION AND EMPLOYERS LIABILITY INSURANCE:

Worker's Compensation Insurance shall be provided as required by any applicable
law or regulation. Employer's liability insurance shall be provided in amounts not
less than one million dollars ($1,000,000) each accident for bodily injury by
accident, one million dollars ($1,000,000) policy limit for bodily injury by disease,
and one million dollars ($1,000,000) each employee for bodily injury by disease.

If there is an exposure of injury to CONSULTANT'S employees under the U.S.
Longshoremen's and Harbor Worker's Compensation Act, the Jones Act, or under
laws, regulations, or statutes applicable to maritime employees, coverage shall be
included for such injuries or claims.

Each Worker's Compensation policy shall be endorsed with the following specific
language:

Cancellation Notice - “This policy shall not be changed without first giving thirty
(30) days prior written notice and ten (10) days prior written notice of cancellation
for non-payment of premium to the County of Placer”.

CONTRACTOR shall require all SUBCONTRACTORS to maintain adequate
Workers' Compensation insurance. Certificates of Workers' Compensation shall be
filed forthwith with the County upon demand.

GENERAL LIABILITY INSURANCE:

A Comprehensive General Liability or Commercial General Liability insurance
covering all operations by or on behalf of CONSULTANT, providing
insurance for bodily injury liability and property damage liability for the
limits of liability indicated below and including coverage for:

Q) Contractual liability insuring the obligations assumed by
CONSULTANT in this Agreement.
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One of the following forms is required:

Q) Comprehensive General Liability;
2 Commercial General Liability (Occurrence); or
(3) Commercial General Liability (Claims Made).

If CONSULTANT carries a Comprehensive General Liability policy, the
limits of liability shall not be less than a Combined Single Limit for bodily
injury, property damage, and Personal Injury Liability of:

—One million dollars ($1,000,000) each occurrence
—Two million dollars ($2,000,000) aggregate

If CONSULTANT carries a Commercial General Liability (Occurrence)
policy:

1) The limits of liability shall not be less than:

—One million dollars ($1,000,000) each occurrence (combined
single limit for bodily injury and property damage)

—One million dollars ($1,000,000) for Products-Completed
Operations

—Two million dollars ($2,000,000) General Aggregate

2 If the policy does not have an endorsement providing that the
General Aggregate Limit applies separately, or if defense costs are
included in the aggregate limits, then the required aggregate limits
shall be two million dollars ($2,000,000).

Special Claims Made Policy Form Provisions:

CONSULTANT shall not provide a Commercial General Liability (Claims
Made) policy without the express prior written consent of COUNTY, which
consent, if given, shall be subject to the following conditions:

Q) The limits of liability shall not be less than:

—One million dollars ($1,000,000) each occurrence (combined
single limit for bodily injury and property damage)

—One million dollars ($1,000,000) aggregate for Products
Completed Operations

—Two million dollars ($2,000,000) General Aggregate

2 The insurance coverage provided by CONSULTANT shall contain
language providing coverage up to six (6) months following the
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completion of the contract in order to provide insurance coverage for
the hold harmless provisions herein if the policy is a claims-made

policy.

4. ENDORSEMENTS:

Each Comprehensive or Commercial General Liability policy shall be endorsed with
the following specific language:

A. "The County of Placer, its officers, agents, employees, and volunteers are to
be covered as insured for all liability arising out of the operations by or on
behalf of the named insured in the performance of this Agreement."”

B. "The insurance provided by the Consultant, including any excess liability or
umbrella form coverage, is primary coverage to the County of Placer with
respect to any insurance or self-insurance programs maintained by the
County of Placer and no insurance held or owned by the County of Placer
shall be called upon to contribute to a loss."

C. “This policy shall not be changed without first giving thirty (30) days prior

written notice and ten (10) days prior written notice of cancellation for non-
payment of premium to the County of Placer”

5. AUTOMOBILE LIABILITY INSURANCE:

Automobile Liability insurance covering bodily injury and property damage in an
amount no less than one million dollars ($1,000,000) combined single limit for each
occurrence.

Covered vehicles shall include owned, non-owned, and hired automobiles/trucks.



PROJECT: TRWQMP R A.P.N. 110-170-001 & 110-100-001
ACCESS AGREEMENT

Effective Date: | 1arch Lli AOlH

GRANTOR:

ASPEN GROVE CONDOMINIUMS
12219 Business Park Dr., Suite 8
Truckee, California 96161

GRANTEE:

COUNTY OF PLACER
DEPARTMENT OF PUBLIC WORKS
AUBURN, CALIFORNIA

SITE: The "Monitoring Locations” designated in EXHIBIT A, and within
the Northstar Unit 1-B subdivision.

BY AUTHORITY OF ORDINANCE
5152-B, ADOPTED BY BOARD OF SUPERV!SORS ON JANUARY 15, 2002

. ?péﬁmmo EN%ER;—‘ e i e

It is mutually agreed by the GRANTOR and the County of Placer GRANTEE as foilows -

1. The parties have herein set forth the whole of thelr agreement The performance of
this agreement constitutes the entire consideration in this transaction and GRANTOR

relieves GRANTEE of all further obligation or claims on this account.

2. The person signing this document on behalf of GRANTOR represents and warrants
that GRANTOR has legal controt over the property designated as APNs 110-170-001
and 110-100-001 as shown on the attached map (Exhibit A) and made a part hereof,
and that the person signing this document has the authority to and is authorized to

grant this permit.

3. It is understood and agreed by and between the parties hereto that this permit, (the,
“Permit”) allows GRANTEE and its duly authorized agents, employees and contractors
fo access the SITE, as that term is defined above, for, and only for, the purpose of
surface water quality sample and data collection activities beginning on the
EFFECTIVE DATE, as that term is defiried:above, and continuing until the earlier of:
(i) the date on which Lahontan Regional Water Quality Control Board directs the

-



monitoring activities be discontinued; or (ii} the date on which this Permit and
Agreement is terminated in accordance with paragraph 4 below.

This access Permit shall be considered a license, and shall be terminable by either
party at any time specified in a written notice of termination, provided that the effective
date of any such Notice of Termination shall not be sooner than sixty (60) days
following the date on which the Notice of Termination is delivered to the receiving

party.

CONDITIONS

A.

Permission is hereby granted the County, or its authorized agent, to enter upon
Granior's land, where necessary, for purposes of accessing stormwater
drainage channels, on Grantors’ property, fo perform water quality monitoring
and sampling activities, as described in the Truckee River Water Quality
Monitoring Plan, dated September 15, 2008 and found at
http://www.placer.ca.gov/Stormwater. Properties owned by Grantors and
subject to this permit are identified as Assessor's Parcel 110-170-001 and 110-
100-001 (See Attached Monitoring Locations Exhibit “A”). All data will be shared
with Grantor upon Grantor request.

Altwork done under this agreemenit shall corform to all applicable building, fire

and sanitary laws, ordinances, and regulations relating to such work, and shall
be done in a good and workmanlike manner. All structures, improvements or
other facilities, when removed, and relocated, or reconstructed by the County

The County of Placer shall indemnify, defend and hold Grantor harmless
against any liabilities, claims, demands, damages and costs incident to or
arising from the exercise by Grantee, its agents, employees and contractors of

At or prior to the first time that a contractor of GRANTEE shall provide Notice o
GRANTOR of a proposed monitoring visit, that contractor shall provide to
GRANTOR: (i) a Certificate of Insurance issued by an insurance company
authorized to conduct insurance business in the State of California showing that
a General Liability Policy is in effect insuring that contractor, and showing that
the GRANTOR is named as an additional insured therein, and that such policy
has general liability coverage limits not less than $1,000,000 per occurrence
and not less than $2,000,000 in aggregate limits; and, (i) proof that that
contractor is covered by a Workers Compensation Policy in accordance with
the laws of the State of California and that such policy is in effect.

B.
%
% shall be left in as good condition as found.
C.
the rights granted in this agreement.
D.
E.

GRANTEE acknowledges and agrees that GRANTEE’s rights under this Permit
are expressly limited to monitoring or gathering data from the two “Monitoring
Locations” sites designated in Exhibit "A” only, and GRANTEE shall not monitor

2



or gather data from any other location subject fto GRANTOR’s control without
the prior written consent of GRANTOR.

IN WITNESS WHEREOF, the parties have executed this Agreement on the dates set forth
adjacent to their respective signatures below.

GRANTOR: : GRANTEE:
ASPEN GROVE CONDOMINIUMS THE COUNTY OF PLACER

;%/PA/Z/M

RlChaI'dle.II' | eber
Aspen Grove Condominium nght of Way Agent
Board of Directors, President

By:
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Attachment B
Rapid Assessment Protocols and Reach Maps



6.3 Rapid Assessment Monitoring Protocols

Rapid assessments monitor relative condition with respect to fine sediment across the majority of
the project area. See Section 5.0 for specific location of observations and justification for selection.

6.3.1 Station Selection and Instrument Installation Protocols

Rapid assessment stations are termed intervals - distinct stream lengths designated by easily
discernable features in the field such as bridge crossings, tributary confluences or significant
morphologic stream features. The initial year of the rapid assessment requires the designation,
naming and mapping of each of the potential stream intervals that comprise the entire Truckee
River Main stem and the respective last 1 mile of key tributaries. Stream intervals range in
length from 2500m to no more than 3,500m and ideally are lengths that can be assessed in one
field day by two trained personnel. Rapid assessment reaches are conducted within each
respective interval and are 150m in length. An example interval would be TRMS1 that extends
from the outlet of Lake Tahoe to the fourth bridge crossing downstream (counting Lake Tahoe
Blvd), spanning approximately 3,500m. If resources are limited, the respective stream intervals
completed each year should be prioritized based on the following criteria:

e Stream intervals downstream of high priority sub-watersheds.

e Stream intervals with previously observed high density of sand substrate.

o Repeatinterval at the upstream extent of the Truckee River Main stem as a low sand

density control.

No instrument installation is required for the rapid assessments.
6.3.2 Event Sampling Strategy

Rapid assessments are conducted, at a minimum, bi-annually, but ideally annually, during the
late summer/ early fall (see Table 5.3). Summers following above average precipitation are
prioritized for rapid assessment implementation. The exact timing of the assessment is initiated
when Truckee River at Lake Tahoe discharge is below 100 cfs (USGS gage #10337500
Truckee River at Tahoe City, CA). By conducting the assessment under the same flow
conditions each year, inter-annual comparisons are possible, thus records are maintained on
annual flow conditions and each subsequent rapid assessment are conducted at a similar flow
condition as the year previous to the extent possible. Since flow conditions are determined in
part by dam releases at Tahoe City, coordination with the dam management (Federal
Watermaster’s Office in Reno, NV) is necessary on an annual basis. For the reaches just
downstream of the Lake Tahoe Dam, coordination with the local rafting operations may be
necessary.

6.3.3 Field Evaluation Protocols

A. Designate Stream Intervals (Year 1 only).
Objective: Designate stream intervals using specific landmarks easily discernable from high-
resolution aerial maps (e.g., bridges, tributary confluences, etc.). Ideally these intervals are 2500-
3500m in total length and can be completed by 2 trained field personnel in one day.

Personnel Needed: 1 GIS-trained office personnel 2-4 hours to designate potential stream intervals,
to be verified in the field during Year 1




For year 1 of the rapid assessment implementation, consultants/personnel should create a catalog
of the designated stream intervals for the project area. Stream intervals should be identified on
both high-resolution aerials, described in a comprehensive table to ensure consistent interval and
reach designation each year, and marked with rebar stakes in the field. Interval designations
should be based on easily discernable landmarks visible on high-resolution aerials and in the field.
Possible landmarks/shifts include:

o Bridges

e Confluences with tributaries

e Large structures visible from the stream channel

The resources created in Year 1 are used by subsequent field personnel to ensure intervals and
reaches are being delineated comparably from year to year. Once delineated, the stream intervals
should remain consistent for the life of the TRWQMP.

B. Conduct Field Evaluation.
Objective: These protocols have been adapted from SWAMP Bioassessment Protocols (2007) to
document substrate condition within a stream. Within the designated stream intervals, define 150m
stream reaches and every 15m, record 5 equally-spaced channel grain size observations along
each of the 11 channel transects (starting at Om, ending at 150m). These 55 grain size
measurements (11 transects * 5 observations per transect) are integrated over the 150m reach and
used to calculate % fines, % sand, % <2mm, % cobble embeddedness, and D50 for each reach. A
GIS visual display of the reach percent fines category communicates the spatial distribution of
sediment conditions throughout the Truckee River watershed.

Personnel Needed: 2 trained field personnel 8-10 hours to cover 2-3 stream miles

Equipment Needed:
¢ high-resolution aerial maps with designated stream intervals
stream interval and stream reach ID tables (see Section 6.3.3.A)
RAM Protocols (Section 6.3.3.B)
RAM field datasheets (Figure 6.5)
metric survey tape
waders
small metric ruler
stadia rod
graduated rod marked with centimeter intervals
camera
pen/pencil
field notebook

Field Observations and Data Collection:
Keys to good field work:
e Follow the protocols closely and review prior to each field mobilization. Use the provided
datasheets.
o Take detailed field notes in a field notebook. At the end of the field day, spend several
minutes reviewing notes and adding any additional information, observations, problems
encountered, suggestions, etc. before leaving the site.
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Truckee River Water Quality Monitoring Plan

Rapid Assessment
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Take photos to document stream condition and identify reaches. Establish photo points
(location, camera orientation) and repeat every year, documenting stream changes over
time. Detail the locations of each photo on field datasheet or in field notebook.

All stream work is referenced by view/context looking downstream (e.g., right bank is
defined as the bank on your right when looking downstream).

All rapid assessments field observations are conducted by progressing from upstream to
downstream.

1. Identify interval and reach start location.

a.

b.

Arrive at upstream boundary of stream interval; all rapid assessment observations are
conducted from upstream to downstream.

Use aerial maps, interval and reach descriptions, and interval and reach ID tables to
determine beginning of reach.

Complete top portion of field datasheet (see Figure 6.5) with stream name, date, start
time, field personnel names, interval ID, reach ID, etc.

Lay tape starting at interval boundary and extending downstream along accessible bank.
Note tape location (right or left bank) on field data sheet.

Grain size measurements will be taken every 15m transect for a 150m reach beginning
at distance = Om. (See Step 2. Record transect grain size observation details below.)
When end of survey tape is reached, pull up tape and lay out again, starting where the
previous tape ended.

Where possible, reaches should maintain a standard of 150m, resulting in 11 transects
per reach. However, to ensure consistency in reach delineation from year to year, total
reach length can vary +30m to make use of existing landmarks to define reaches.

2. Record transect grain size observations.

a.

The stream reach is evaluated in cross-section every 15m and these cross sections are
termed transects. Five sediment observations are recorded along the wetted width of
each transect. Take first measurement at the beginning of the reach (distance = Om).
Transect measurements are taken at the left edge of water, right edge of water, and at
three evenly spaced distances between the edge of water points. Intermediate points in
channel (designated left center, center, and right center) can either be visually estimated
or measured using the stadia rod. All references are made facing downstream.

At each of the five transect positions, lower a graduated rod perpendicular to the flow
and objectively select the particle located at the tip of the rod. If the particle selected is
organic material, randomly select another particle until an inorganic particle is selected.
Using the graduated rod, measure depth from water surface to top of particle and record
on field datasheet (see Figure 6.5) to nearest hundredth of a meter.

Remove particle and use metric ruler to measure and record the length of its
intermediate axis (see Appendix C for visual definition of intermediate axis) to the
nearest mm on field datasheet (see Figure 6.5). For particles smaller than can be seen,
fines are characterized as those particles that slide between the fingers and sands roll
between fingers. Table 6.2 provides further particle size definitions. As an alternative to
removing the particle from the streambed, a field borescope may be used to view
particles underwater and determine measurements.




Table 6.2

Size Class Code Size Class Description Common Size Reference Size Class Range
RS Bedrock, smooth Larger than car > 4m
RR Bedrock, rough Larger than car >4m
XB Boulder, larger Meter stick to car 1-4m
SB Boulder, small Basketball to meter stick 25cm—-1.0m
CB Cobble Tennis ball to basketball 64 — 250 mm
GC Gravel, coarse Marble to tennis ball 16 — 64 mm
GF Gravel, fine Ladybug to marble 2—-16mm
SA Sand Gritty to ladybug 0.06 —2 mm
FN Fines Not gritty < 0.06 mm

Table 6.2. Particle size measurement definitions and descriptions. Taken from SWAMP 2007.

f. If particle is cobble-sized (64-250mm), record the percent of the particle that is
embedded by fine particles (<2mm) to the nearest 5% on field datasheet (see Figure
6.5).

i. Remove cobble and visually estimate percentage of cobble’s volume that has been
buried by fine particles.

ii. Due to high amount of potential observer error, field personnel should routinely
calibrate estimates with each other and other field crews.

g. To accurately quantify cobble embeddedness, a minimum of 12 measurements must be
taken. At the end of reach, count to ensure at least 12 cobble-sized particles were
measured. If less than 12 cobbles were observed, complete a random walk through the
reach to identify additional cobbles for measurement.

i. Start at one random point along the reach and randomly choose an angle at which to
walk to the other bank.

ii. Randomly select points at which to perform Steps 2.a-f along this new transect.

iii. Once the other bank is reached, randomly select an angle to walk back to the first
bank.

iv. Continue selecting particles until a total of 12 cobbles have been measured for the
reach and recorded on field datasheet (see Figure 6.5).

v. If 12 cobble-sized particles are not present in the entire reach, record values for all
cobbles present.

h. Proceed to next reach, following Steps 2.a-g.

i. Take photographs of reaches, including key landmarks and general stream conditions.
Record photo number, description, time in field notebook for each respective reach to
ensure knowledge of photo location when returning to office.

j- Atend of day, record stop location and stop time on field datasheet (see Figure 6.5).
Ensure all pages are sequentially numbered and bind pages together.

6.3.4 Laboratory Analysis Protocols
No sample collection and analysis is required for the rapid assessments.
6.3.5 Data Management Protocols

1. Set up computer files.
a. Download photos from camera to office computer/server. Photos should be identified by
date, interval/reach id, and photo point.
b. Open Microsoft Excel spreadsheet. Be sure to identify files and/or spreadsheet tabs by
stream and observation date. Column headings should include at a minimum:
e Metadata




stream
date
field personnel
start/stop times and locations
discharge at USGS gage #10337500
. interval ID
¢ Reach information
A. ID
B. total length
¢ Particle observations
A. size class code (see Table 6.2)
B. size (mm)
C. % embeddedness
¢ Analysis calculations
A. % sand
B. % fines
C. % cobble embeddedness
D. D50 (mm)

mmoow>

2. Enter field data.

a.

b.
C.

Verify that all field datasheets are present. Consult with field personnel if any are
missing.
Enter field data from completed field datasheets into spreadsheet.
For particle observations, if particle was not measured with ruler in field, use Table 6.2 to
estimate size in mm.

¢ For particles greater than sand, use median value in size class range.

e For sand, use 1mm.

e For fines, use 0.05mm.

3. Analyze data.

a.

% Sand

i. Count number of 55 reach particles classified as sand.

ii. Divide by 55 (total number of reach particles observed, excluding any extra cobble
observations).

% Fines

i. Count number of 55 reach particles classified as fines.

ii. Divide by 55 (total number of reach particles observed, excluding any extra cobble
observations).

% < 2mm

i. Sum results of Steps 3a and 3b.

% Cobble Embeddedness

i. Average all cobble embeddedness values recorded, including any extra cobble
observations.

D50

i. Calculate median particle size (mm) for 55 reach particles observed, excluding any
extra cobble observations.

GIS Analysis

i. InYear 1, create shapefile delineating each reach and include Reach IDs using
standard GIS methods, aerial field maps, reach descriptions, and field photos.

ii. Using annual reach % <2mm results (Step 3c), create a GIS map with reaches color
coded according to Table 6.3.




Table 6.3
% < 2mm Range Shapefile Color
0-10% Green
10 — 50% Yellow
50 — 90% Orange
90 — 100% Red

Table 6.3. Designations for creating RAM GIS maps.

4. QA/QC.
a. All data entries and calculations should be verified by a secondary staff member for data

accuracy and completeness. If possible, spot-check 5-10 reach rankings with previous
years’ results to ensure data is comparable (i.e., the reach ranking did not change from a
green to red, or vice versa, in one year). Flag any questionable data for further review by
project manager.

All field datasheets should be stored in the field agency office for at least 5 years
following the completion of the project.

Once established, nomenclature (interval ID, reach ID, etc.) should remain consistent
over the life of the TRWQMP.

6.3.6 Reporting Protocols to TRWQMP Database

The rapid assessment results obtained each year should be compiled, analyzed and digitally
submitted to the TRWQMP database. Data should be submitted to the database manager annually
and only include the data from the past year. Previously submitted data should not be re-submitted
unless QA/QC procedures have resulted in changes in data values. The GIS map should also be
submitted in PDF format. Section 7.0 details the recommended data management structure and
associated procedures to facilitate the integration of the TRWQMP data annually.

Rapid assessment results should be reported in a Microsoft Excel spreadsheet, named
TRWQMP_RAM_Year_SubmittingAgency.xls (ex: TRWQMP_RAM_2010_TRWC.xIs).
Column headings and field formatting requirements for RAM data, including data type,
format, units, and precision level are presented in Table 6.4. It is critical that all data is
submitted to the database in the standardized format, especially in the required units, to
ensure compatibility with all other submitted data and proper integration into the TRWQMP
database.

There should be one row per reach.

There should be no blank cells — for each row of data there should be corresponding
information in each column.

QA/QC should always be “Yes.” It is verification by submitting agency that all data was
properly checked according quality assurance standards. Any explanation of flagged,
missing, or questionable data should be included in the DataNotes field.




Table 6.4
Database
Field Name Description Fleld_ Type, Units | Precision® Standardized
Size, Format
Format
Rapid assessment stream Provided by
Streaminterval interval Text n/a n/a TRWQMP data
manager
Provided by
ReachID Rapid assessment reach Text n/a n/a TRWQMP data
manager
ObservationDate | Date of monitoring DateE);atSe hort n/a n/a MM/DD/YYYY
Agency performing Provided by
FieldAgency o Text n/a n/a database
monitoring
manager
First Initial. Last
Personnel performing Name
FieldPersonnel o Text n/a n/a (individuals
monitoring
separated by
commas)
Number — .
% reach substrate as Ranging from 0
o, _ o,
%Sand sand Igteger %o 2 to 100
ercent
Number — .
0,
o%Fines _/o reach substrate as Integer - % 2 Ranging from 0
fines to 100
Percent
Number — .
% reach substrate less Ranging from 0
) _ 0,
fos2mm than 2mm Integer o 2 to 100
Percent
% embeddedness of Number — Ranaing from 0
%CobbEmbed cobbles in reach Integer - % 2 ging
to 100
substrate Percent
D50 Median particle size in Number — mm 0 Positive number
reach substrate Integer
QAQC anﬁ;QC performed on Yes/No n/a n/a Yes, No
Explanation of flagged, If none. enter
DataNotes missing, or questionable Memo n/a n/a NONE ’
data )

APrecision is the number of digits to the right of the decimal place (e.g., 2 means value is reported as #.1##)

Table 6.4. TRWQMP database field types and reporting requirements for rapid assessment
analysis.
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Attachment C
Bioassessment Protocols



6.4 Bioassessment Protocols

Bioassessments evaluate the integrated impacts of habitat disturbance on stream biological
integrity. See Section 5.0 for specific location of observations and justification for selection.

6.4.1 Station Selection and Instrument Installation Protocols

Each bioassessment station consists of a 150 or 250m reach (depending on width of wetted
channel) with 11 main cross section transects and 10 inter-transects. SWAMP provides the
following suggestions on selecting a station:

o Access to the stream channel should be relatively easy and safe for field personnel.

¢ Reach should be representative of the larger stream segment being studied.

e Stations should be upstream of bridges when possible.

No instrument installation is required for the bioassessments.
6.4.2 Event Sampling Strategy

The Squaw Creek Total Maximum Daily Load for Sediment requires bioassessment along Squaw
Creek every two years (see Table 5.3). Sampling must take place between June and August, after
the peak snowmelt but before low flow conditions where riffle habitat may not be observed
(LRWQCB 2006; LRWQCB 2008a). Bioassessments in Martis Creek, along the main stem of the
Truckee River, and any other bioassessments in the project area should follow the same sampling
frequency and timing to allow for comparisons of data across stations. If yearly bioassessments at
the two existing stations on Northstar Mountain Properties (Bio-MC3 and Bio-MC4) should continue,
the bioassessment data need only be provided to the TRWQMP database biannually for the same
odd years the other bioassessment efforts are conducted within the project area.

6.4.3 Field Evaluation Protocols

Bioassessment monitoring in the Truckee River watershed (excluding Squaw Creek) follows the
SWAMP Bioassessment Procedures (2007) (presented as Appendix C). In Squaw Creek,
monitoring follows the field evaluation protocols outlined in LRWQCB (2008a) for Squaw Creek
(Appendix D). Below we provide a brief summary of the SWAMP data collection, analysis, and
management methods, however consult Appendix C in detail prior to conducting bioassessment
monitoring. Suggestions and considerations are provided for integrating the Squaw Creek data into
the TRWQMP database (Section 6.4.7). For details on bioassessment monitoring in Squaw Creek,
see Appendix D.

A. Designate Station (Year 1 only).
For Year 1 of the bioassessments, consultants/personnel should determine the exact location of the
station. Stations should be identified by an easily-identifiable, permanent landmark that designates
either the upstream or downstream extent of the reach. Reach lengths are either 150 or 250m in
length, depending upon the width of the wetted channel. If the wetted channel is <10m wide, the
total reach length is 150m; if the wetted channel is >10m, total reach length is 250m. Create a
catalog of the designated stream intervals for the project area. Station and reach locations should
be described in a comprehensive table and on a high-resolution aerial to ensure consistent station
and reach designation each year. The resources created in Year 1 are used by subsequent field
personnel to ensure stations and reaches are being delineated comparably from year to year. Once
delineated, the stations and reaches should remain consistent for the life of the TRWQMP.




B. Conduct Field Evaluation.
Objective: At each designated station, collect benthic macroinvertebrate samples using 2 different
methods: target riffle composite (TRC) and reach-wide benthos (RWB). In addition, record physical
habitat and water quality data.

Personnel Needed: 2-3 professionally trained field personnel 2-4 hours per station

Equipment Needed:

See Table 2 in Appendix C for complete list. Basic supplies include:

station/reach map and location description table (see Section 6.4.3.A)
survey tape

stadia rod

stopwatch

flagging

D-frame kick net with 500um mesh

standard #35 sieve

wide-mouth plastic jars (500-1000ml)

white sorting pan

95% ethanol

Forceps

10-20L bucket

waders

Bioassessment field datasheets (Figure 6.6 attached at the end of this section)
Bioassessment Protocol (Section 6.4.3.B)

sample labels (Figure 6.8 attached at the end of this section)

chain of custody (Figure 6.9 attached at the end of this section)
camera

pens/pencils

water quality meter (pH, DO, temperature, conductivity, field alkalinity).

Field Observations and Data Collection:

Keys to good field work:

e Follow the protocols closely and review prior to each field mobilization. Use the provided
data sheets.

o Take detailed field notes in a field notebook. At the end of the field day, spend several
minutes reviewing notes and adding any additional information, observations, problems
encountered, suggestions, etc.

o Take photos documenting stream condition, reach location, and macroinvertebrate
species collected. Establish photo points (location, camera orientation) and repeat every
year, documenting station changes over time. Detail the locations of each photo on field
datasheet or in field notebook.

o All stream work is referenced by view/context looking downstream (e.g., right bank is
defined as the bank on your right when looking downstream).

Do not disturb channel substrate prior to the collection of macroinvertebrates. Follow

protocol order to ensure samples are collected properly.

e Take all precautions to avoid sample contamination.

o Be aware of the pollutant of concern and take all precautions to avoid contamination.
Sources of contamination vary with different pollutants.




¢ Clean sample bottles, field equipment, etc. with distilled, de-ionized water as
necessary.

¢ Properly label samples according to protocols and accurately complete chain of
custody forms.

1. Arrive at site and set up station.

a. Fill outinitial information on field datasheet (see Figure 6.6).

b. Using station map and description table, identify reach endpoints.

c. Delineate reach length. If wetted width is <10m, reach length is 150m; wetted width
>10m, 250m reach length.

d. Establish and mark 11 main transects with flagging (15m or 25m apart, depending on
designated reach length) and 10 inter-transects (equidistant between main transects).
Be aware to not disturb channel substrates prior to collection of macroinvertebrate
samples.

e. Collect water quality parameters (temperature, pH, specific conductivity, DO, alkalinity,
turbidity, silica) at downstream end of station. Record on datasheet (see Figure 6.6).
Take care to not disturb channel substrates prior to collection of macroinvertebrate
samples.

f. Take photos, record station conditions and dominant land use on field datasheets (see
Figure 6.6).

2. Collect macroinvertebrate samples.
Note: For ambient bioassessment monitoring of wadeable streams in California, two methods
are used per station: TRC (targeted riffle composite) and RWB (reach-wide benthos)
methodologies.
a. TRC methodology — 8 sub-samples
i. Randomly select 8 riffle habitats within the reach. Give preference to larger riffles. If
fewer than 8 riffles exist in reach, a riffle can be sampled more than once. Start at the
downstream-most riffle and move upstream.

ii. Using the random number generation as outlined in the SWAMP protocols (Appendix
C), select a location within the riffle.

iii. Place D-frame net in stream, facing upstream and perpendicular to flow.

iv. Gently disturb substrate in 1 square foot quadrant directly upstream of net. Place any
large organisms (mussels, snails, etc.) directly into net. Gently scrub large rocks,
washing material into net. Once rubbed, remove coarser substrate from quadrant.
For smaller grain sizes, dig fingers to a depth of 10cm, rinsing materials into net.

v. Carefully lift net and walk to next targeted riffle. Following the above steps (2.a.ii-iv),
all 8 riffles are sampled. If net becomes too full to properly sample next riffle, empty
net into sample jars (Step 3 below) as frequently as necessary.

b. RWB methodology — 11 subsamples
i. Samples will be collected from each of the 11 established main transects. Start at the
downstream-most transect and move upstream.

ii. Sample collection at each transect will be alternated between left, center and right
positions (25, 50, and 75% of wetted width, respectively).

iii. Sample collection is similar to TRC methodology, following Steps 2.a.iii-v.

3. Transfer macroinvertebrate samples to wide-mouth plastic sample jars.
a. Samples are either transferred completely to jars or elutriated (decanted). Multiple jars
can be used as necessary to preserve entire sample. Jar should not be filled more than
two-thirds full with sample to allow for proper preservation with ethanol.




b. Complete one label (see Figure 6.8 attached at the end of this section) in pencil and
place inside jar. Label should include, at minimum, project, stream and station name,
bottle #, date, time, and field personnel.

c. Fill jar with 95% ethanol and close lid. Gently rotate jar to ensure ethanol is evenly
distributed throughout sample and contacts all organisms.

d. Complete second label (see Figure 6.8 attached at the end of this section) in pen and
secure to outside of jar.

e. Complete chain of custody (see Figure 6.9 attached at the end of this section) for all
sample bottles.

4. Record physical habitat conditions.
a. Record on field datasheets the physical habitat characteristics at each of the 11 main
transects (refer to Appendix C for details). Measurements include, but are not limited to:
o wetted width
¢ bankfull width and depth
e particle size
e particle class code coarse particulate organic matter (CPOM)
e cobble embeddedness
e canopy cover
e gradient
e sinuosity
e human influence
e riparian vegetation
e instream habitat complexity

b. Record on field datasheets the measurements taken at the 10 inter-transects. These

include:
¢ pebble counts (particle size and % cobble embeddedness)
o flow habitats

c. Calculate stream discharge at station using either velocity area or naturally buoyant
object method. Record on field datasheet. (See Appendix E for USGS protocols on
stream discharge measurements.)

d. Take photographs of reaches, including key landmarks and general stream conditions.
Record photo number, description, time in field notebook for each respective reach to
ensure knowledge of photo location when returning to office.

e. Atend of samplings, ensure field datasheets are complete and record any additional
notes in field notebook. Sequentially number and bind all field datasheets together.

5. Deliver samples and completed chain of custody to laboratory. Keep a copy of chain of
custody for records.

6.4.4 Laboratory Analysis Protocols

The TRC and RWB samples are treated separately, with the following analysis being performed on
each of the samples individually. Note: The Index of Biological Integrity (IBl) adopted by LRWQCB
is the Eastern Sierra Macroinvertebrate IBI, calculated for riffle habitat collections (as of summer
2008). No IBlIs have been adopted for RWB samples at this time. Therefore it may be more cost-
effective to analyze only the TRC samples and wait to analyze the RWB samples until further
direction is provided by LRWQCB.




1. Analyze sample.

a. Invertebrate field samples are subsampled in the laboratory using a rotating drum splitter
or a grid-tray, sorted from subsamples under a magnifying visor and microscope, and
identified to the lowest practical taxonomic level possible (usually genus; species when
possible based on the availability of taxonomic keys, except for oligochaetes and
ostracods).

b. A minimum count of 550 organisms is removed from each replicate for identification (in
practice averaging about 600-1000). Data analysis yields information on taxonomic
composition by density and relative abundance.

c. Using a statistical resampling method, such as Monte Carlo permutation test, take a
random sample of the analyzed sample in Step 1b to generate a 500-fixed count sample
to be used for data analysis.

2. QA/QC.

a. No field replicates are collected. One laboratory replicate is analyzed per year by
subsampling the field sample a second time. Variability is established through separate
counts on lab subsamples from within one sample. Less than a 10% difference in IBI
calculations (detailed below) between the samples is expected.

b. All stages of sample processing and identification are checked using quality control
procedures to assure uniformity, standardization and validation. These procedures
include a cross-check of all taxa IDs, verification of all taxa counts entered on the
datasheets, ensuring minimum counts are achieved, and ensuring that there is less than
a 5% error in removing all specimens from subsamples.

c. The laboratory reports will be checked for completeness, typographical errors, suspect
values, and for conformity between the chain of custody forms and the lab reports.

6.4.5 Data Management Protocols

Note: The following data management protocols are only provided for the TRC samples. Currently
there is no established and accepted 1Bl for RWB samples.

1. Set up computer file.

a. Download photos from camera to office computer/server. Photos should be identified by
date, station id, and photo point.

b. Open Microsoft Excel spreadsheet. Be sure to identify files and/or spreadsheet tabs by
station name and observation date. Not all data collected in the field needs to be input
into the spreadsheet. Column headings should include at a minimum:

¢ Metadata
A. station ID
B. date
C. field personnel
D. starttime
E. reach length
¢ Discharge measurements
A. cross section distance
B. depth
C. velocity
¢ Physical habitat data
A. transect/inter-transect ID
B. transect location
C. particle class code




D. particle size (mm)

E. % cobble embeddedness
¢ Habitat analysis calculations
discharge
% sand
% fines
%<2mm
% cobble embeddedness
D50
ample analysis results
station ID
species taxonomy
species tolerance value
species functional feeding group
. sample individual counts
RC metric calculations
total taxa richness
Ephemeroptera richness
Plecoptera richness
Trichoptera richness
Acari richness
% Chiro richness
% tolerant taxa richness
% shredder abundance
% dominance 3
. biotic index
K. IBIl score
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2. Enter field data.
a. Verify that all field datasheets are present. Consult with field personnel if any are
missing.
b. For particle observations, if particle was not measured with ruler in field, use Table 6.2 to
estimate size in mm.
e For particles greater than sand, use median value in size class range.
e For sand, use 1Tmm.
e For fines, use 0.05mm.

Table 6.2

Size Class Code | Size Class Description Common Size Reference Size Class Range
RS Bedrock, smooth Larger than car > 4m
RR Bedrock, rough Larger than car >4m
XB Boulder, larger Meter stick to car 1-4m
SB Boulder, small Basketball to meter stick 25cm—-1.0m
CB Cobble Tennis ball to basketball 64 — 250 mm
GC Gravel, coarse Marble to tennis ball 16 — 64 mm
GF Gravel, fine Ladybug to marble 2—-16 mm
SA Sand Gritty to ladybug 0.06 — 2 mm
FN Fines Not gritty < 0.06 mm

Table 6.2. Particle size measurement definitions and descriptions. Taken from SWAMP 2007.

3. Analyze data.
a. Discharge




i. Calculate Q (depth * width * velocity) for station. Equations vary based on field
measurement method used (see Appendix E for details).

Station % sand

i. Count number of substrate data points classified as sand.

ii. Divide by 105. (The total number of substrate data points = (11 main transects + 10
inter-transects) * 5 data points per transect.)

Station % fines

i. Count number of substrate data points classified as fines.

ii. Divide by 105. (The total number of substrate data points = (11 main transects + 10
inter-transects) * 5 data points per transect.)

Station %<2mm

i. Sum results of Steps 3b and 3c.

Station % cobble embeddedness

i. Average the % cobble embeddedness for each cobble-sized particle observed.

Station D50.

i. Calculate median particle size (mm) for 105 substrate data points.

4. Enter laboratory data.

a.

b.

Verify laboratory sample list with chain of custody to ensure results for all submitted
samples are present.

For each species observed, include tolerance values, functional feeding groups and
individual count.

5. Analyze macroinvertebrate sample data.

Note: TRC metrics are calculated on the 500-fixed count sample (Step 1.c of Section

6.4.4). Taxa is defined as the lowest taxonomic level identified by the laboratory, usually genus;
species when possible based on the availability of taxonomic keys, except for oligochaetes and
ostracods.

a.

b.

C.

Total taxa richness

i. Sum the total number of taxa found in sample.

Ephemeroptera richness

i. Sum the total number of Ephemeroptera (mayfly) taxa in sample.
Plecoptera richness

i. Sum the total number of Plecoptera (stonefly) taxa found in sample.
Trichoptera richness

i. Sum the total number of Trichoptera (caddisfly) taxa found in sample.
Acari richness

i. Sum the total number of Acari (water mite) taxa found in sample.

% Chiro richness

i. Sum the total number of Chironomidae (midge) taxa found in sample.
ii. Divide by total taxa richness (step a).

% tolerant taxa richness

i. Sum the total number of taxa with tolerance values ranging from 7 to 10.
ii. Divide by total taxa richness (step a).

% shredder abundance

i. Sum the total number of individuals in shredder functional feeding group.
ii. Divide by 500 (the total number of individuals in fixed count sample).
% dominance 3

i. Identify the top three most common taxa in sample.

ii. Sum the total individual count for these top 3 taxa.
iii. Divide by 500 (the total number of individuals in fixed count sample).




j- Biotic index (modified Hilsenhoff)

i. Calculate composite community tolerance for sample. For each taxa, multiply
tolerance value by number of individuals.

ii. Sum all values.

iii. Divide by 500 (the total number of individuals in fixed count sample).
k. Calculate the scaled Eastern Sierra Macroinvertebrate IBI.

i. Determine metric score (0-10) based on Table 6.5. Metric values are defined for a
score of 0 and 10. For metric values falling between that range, scores are
calculated using a scaled calculation. Round calculated scores to the nearest whole
number.

ii. Sum the 10 metrics to calculate IBI.

Table 6.5
Score
. Metric .
Metric 0 10 value Scaled-Metrlg: Score
Range Calculation
Total Taxa Richness <30 =50 30-50 10*(Rich-30)/(50-30)
Ephemeroptera Richness <3 29 3-9 10*(E.rich-3)/(9-3)
Plecoptera Richness <1 >6 1-6 10*(P.rich-1)/(6-1)
Trichoptera Richness <2 =8 2-8 10*(T.rich-2)/(8-2)
Acari Richness <1 =6 1-6 10*(A.rich-1)/(6-1)
. . 10%(43.4-%C.rich)/
) [ [ _ 0,
% Chiro Richness 243.4% <26.4% | 26.4—-43.4% (43.4-26.4)
10%(34.1-%Tol.rich)/
[ [) () _ o,
% Tolerant Taxa 234.1% <18.7% | 18.7-34.1% (34.1-18.7)
* 0,
% Shredder Abundance 0 22.7% 0-2.7% 10 (Shréd?_%;nd %0y
. 10*(65.9-%Dom3)/
) [) [) _ 0,
% Dominance 3 265.9% <42.9% | 42.9-65.9% (65.9-42.9)
L 10%(5.79-Bl)/
Biotic Index 25.79 <4.05 4.05-5.79 (5.79-4.05)

Table 6.5. Scaled calculation for Eastern Sierra Macroinvertebrate IBl. Contact Dave Herbst
(herbst@lifesci.ucsb.edu) for additional information.

6. QA/QC.

a. All data entries and calculations should be verified by a secondary staff member for data
accuracy and completeness. Any missing or questionable data should be flagged for
review by project manager.

b. All field datasheets should be stored in the field agency office for at least 5 years
following the completion of the project.

c. Once established, nomenclature (station ID, etc.) should remain consistent over the life
of the TRWQMP.

6.4.6 Reporting Protocols to TRWQMP Database

The bioassessment results obtained each year should be compiled, analyzed and digitally
submitted to the TRWQMP database. Data should be submitted to the database manager
biannually and only include the data from the past year. Previously submitted data should not be re-
submitted unless QA/QC procedures have resulted in changes in data values. Section 7.0 details
the recommended data management structure and associated procedures to facilitate the
integration of the TRWQMP data biannually.




o Bioassessment results should be reported in a Microsoft Excel spreadsheet named
TRWQMP_StationName_Year.xls
(ex: TRWQMP_Bio-MC4_2009.xIs).

o Column headings and field formatting requirements for bioassessment data, including data
type, format, units, and precision level are presented in Table 6.6. It is critical that all data is
submitted to the database in the standardized format, especially in the required units, to
ensure compatibility with all other submitted data and proper integration into the TRWQMP
database.

e There should be one row per bioassessment station.

e There should be no blank cells — for each row of data there should be corresponding
information in each column.

¢ QA/QC should always be “Yes.” It is verification by submitting agency that all data was
properly checked according quality assurance standards. Any explanation of flagged,
missing, or questionable data should be included in the DataNotes field.

Table 6.6
Database
Field Name Description F'eld. Type, Units | Precision® Standardized
Size, Format
Format
Provided by
StationID Observation station Text n/a n/a TRWQMP data
manager
ObservationDate Date of monitoring DateD;atEE‘; hort n/a n/a MM/DD/YYYY
Agency performing Provided by
FieldAgency o Text n/a n/a TRWQMP data
monitoring
manager
First Initial.
Personnel performin Last Name
FieldPersonnel onnet p 9 Text n/a n/a (individuals
monitoring
separated by
commas)
. Positive
Discharge Strgam discharge at Number — cfs 2 number, enter
station Double e
0 if first flush.
TotTaxRich Total taxa richness Number — n/a 0 Ranging from
Integer 0to 10
ERich Ephemeroptera Number — n/a 0 Ranging from
richness Integer 0to 10
PRich Plecoptera richness Number — n/a 0 Ranging from
Integer 0to 10
TRich Trichoptera richness Number — n/a 0 Ranging from
Integer 0to 10
ARich Acari richness Number — n/a 0 Ranging from
Integer 0to 10
%CRich % chiro richness Number — n/a 0 Ranging from
Integer 0to 10
Number — Ranging from
o, o,
%TolTaxa % tolerant taxa Integer n/a 0 0to 10
% shredder Number — Ranging from
0,
%Shred abundance Integer n/a 0 0to 10
%Dom3 % dominance 3 Number — n/a 0 Ranging from
Integer 0to 10
BiotIndex Biotic index Number — n/a 0 Ranging from
Integer 0to 10




Table 6.6
Database
Field Name Description FleISdiZ'I;ype, Units Precision® Stagg?r:]da:tzed
Format
Easter'n Sierra Number — Ranging from
IBIScore Macroinvertebrate IBI Integer n/a 0 0 to 100
score 9
o%Fines Average % fine ’\IJDUOTJEIGJ__ % 2 Ranging from
substrate at station Percent 0 to 100
Number — .
Average % sand Ranging from
o, -
%Sand substrate at station [F),Zl:gé?]t % 2 0 to 100
Number — .
% substrate less than Ranging from
[ _ o,
fo<2mm 2mm at station Igt:r%g\t o 2 0 to 100
Average % cobble Number — Ranaing from
%CobbEmbed embeddedness at Double - Y 2 0 toﬂog
station Percent ¢
D50 Median station Number — mm 2 Positive
substrate particle size Double number
QAQC QA/QC performed on Yes/No n/a n/a Yes, No
data
Explanation of If none. enter
DataNotes flagged, missing, or Memo n/a n/a NONE’
questionable data )

“Precision is the number of digits to the right of the decimal place (e.g., 2 means value is reported as #.1).

Table 6.6. TRWQMP database field types and reporting requirements for bioassessment analysis.

6.4.7 Converting Squaw Creek Data for Inclusion in TRWQMP Database

o Consult Herbst and Silldorff (2004) for a more detailed discussion of translating the Squaw
Creek bioassessment data and metric analysis into the TRWQMP database format.

o Generally, each of the 5 targeted riffle samples from Squaw Creek can be statistically
resampled to randomly generate 100 count samples. These five samples can then be used
in aggregate (creating a 500 count sample) to calculate the Eastern Sierra IBI metrics.
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SWAMP Sream Habitat Characterization Form

FULL VERSON

Revision Date: 7/10/07; revised for TRWQMP on 12/17/10

REACH DOCUMENTATION

Standard Reach Length (wetted width <10 m) = 150 m Distance between transects = 15 m
Alternate Reach Length (wetted width >10 m) = 250 m Distance between transects = 25 m

Project Name:

Date:

Time:

Stream Name:

Site Name/ Description:

Site Code: Crew Members:
Latitude: °N datum:
Longitude: °W NADB83 | other:
all meters REACH LENGTH
. Yes No
AMBIENT WATER QUALITY MEASUREMENTS calibrated? L] L] (see reach length guidelines at top of form)
- Turbidity
o Alkalinity
Temp (°C) pH (mg/L) (ntu, Actual Length (m)
optional)
Dissolved Specific Salinity Dlsésiﬁé\;ed Explanation:
0O, (mg/L) Cond. (uS) (mg/L) (optional)

IN SITU VELOCITY CALIBRATION

VELOCITY METER

FIELD MEASUREMENT

DISCHARGE MEASUREMENTS

1°' measurement = left bank (looking downstream)

check if discharge measurements not possible

(explain in field notes section)

[]

VELOCITY AREA METHOD (preferred)

Transect Width:

BOUYANT OBJECT METHOD (use ONLY if
velocity area method not possible)

Distance from

Depth

Velocity

Distance from

Depth Velocity

Left Bank (cm) (cm) (m/sec) Left Bank (cm) (cm) (m/sec) Float 1 | Float2 | Float 3
1 11 Distance
2 12 Float Time
3 13 Float Reach Cross Section
4 14 width (m) Upper Middle Lower
depth Section Section Section
5 15 Width
6 16 Depth 1
7 17 Depth 2
8 18 Depth 3
9 19 Depth 4
10 20 Depth 5
NOTABLE FIELD CONDITIONS (check one box per topic)
0,
Evidence of recent rainfall (enough to increase surface runoff) NO minimal >.10A’ i
increase
Evidence of fires in reach or immediately upstream (<500 m) NO <1 year < 5 years
Agriculture Forest Rangeland
Dominant landuse/ landcover in area surrounding reach Urban/
. Suburb/Town Other
Industrial
ADDITIONAL COBBLE 1 2 3 4 5 6 7 8 9 10 11 12 13
EMBEDDEDNESS
MEASURES
(carry over from transect 14 15 16 17 18 19 20 21 22 23 24 25
forms if needed;
measure in mm)




SWAMP Stream Habitat Characterization Form

FULL VERSION

Revision Date: July 10, 2007

Site Code:
Date:. /[ [
AUTOLEVEL
SLOPE and BEARING FORM (transect based - for Full PHAB only) CLINOMETER
HANDLEVEL
MAIN SEGMENT SUPPLEMENTAL SEGMENT
(record percent of inter-transect distance in each segment (record percent of inter-transect distance in each segment
Starti if supplemental segments are used) if supplemental segments are used)
arting
Transect Slope (%) or S Percent Slope or Seament Percent
Stadia rod Elevatlon Lgn th Bearing of Total Stadia rod Elevatlon Lgn th Bearing of Total
measurements Difference (mg) (0°-359°) Length measurements Difference (mg) (0°-359°) | Length
cm % (%) cm % (%)
additional
calculation
area
ADDITIONAL HABITAT CHARACTERIZATION
Parameter Optimal Suboptimal Marginal Poor

Epifaunal Substrate/

Greater than 70% of substrate
favorable for epifaunal colonization
and fish cover (50% for low-

40-70% mix of stable habitat (30-
50% for low-gradient streams);

20-40% mix of stable habitat (10-
30% in low-gradient streams);

Less than 20% stable habitat
(10% in low-gradient streams);

Cover gradient streams); mix of well-suited for full colonization substrate frequently disturbed or lack of habitat is obvious;
submerged logs, undercut banks, potential removed substrate unstable or lacking
cobble or other stable habitat
Score: 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sediment Deposition

Little or no enlargement of islands

or point bars and less than 5% of

the bottom affected by sediment

deposition (<20% in low-gradient
streams)

Some new increase in bar
formation, mostly from gravel,
sand, or fine sediment; 5-30% of
the bottom affected (20-50% in
low-gradient streams)

Moderate deposition of new gravel,
sand, or fine sediment on bars; 30-
50% of the bottom affected (50 -
80% in low-gradient streams)

Heavy deposits of fine material,
increased bar development;
more than 50% of the bottom
changing frequently (>80% in
low-gradient streams)

Score:

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

Channel Alteration

Channelization or dredging absent
or minimal; stream with normal

Some channelization present,
(e.g., bridge abutments); evidence
of past channelization (> 20yrs)

Channelization may be extensive:
embankments or shoring structures
present on both banks; 40 to 80%

Banks shored with gabian or
cement; Over 80% of the stream
reach channelized and disrupted.

pattern may be present but recent . Instream habitat greatly altered
channelization not present i T @R Gl or removed entirely
Score: 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: Site Name: Date: _ _ [ __ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; i ded (circle only the closest X
Position [f_'gt(fcrr?]r)” Tepn | M oze | cpom | oS to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Center P A Buildings P C B 0 Y N 0 B c P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right .
Center P A Road/ Railroad P C B 0 Y N 0 B C P
gla?nhkt P A Pipes (Inlet/ Outlet) P C B 0 N 0 B cC P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B C P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B C P
RIPARIAN 0=Absent (0%)  3=Heavy (40-75%) INSTREAM FfS = DENSIOMETER
VEGETATION 1=Sparse (<10%) 4 =Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2 = Moderate (10-40%) circle one COMPLEXITY i;czfxea\};?gg% GO GavETEE Gl
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
; Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
Trees and saplings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
Downstream
All vegetation i
0.5mto5 m 0o 1 2 3 4 0O 1 2 3 4 Woody Debris <0.3 m 01 2 3 4
) Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
e Shr;‘gséﬁd saplings | o 4 5 3 4 0 1 2 3 4 Overhang. Vegetaton |0 1 2 3 4 Left Bank
. (optional)
Herbs/ grasses 0 1 2 3 4 0o 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0 1 2 3 4 0 1 2 3 4 Artificial Structures 01 2 3 4 (optional)
Inter-transect: AB Wetted Width (m):
FLow HABITATS
(% between tansects, {measuro 1o o use 32 closoae) | [AKE PHOTOGRAPHS
total=100%) Embedded- (check box if taken and record photo
. mm/ ness (% COde)
Channel Type % Position '?_'g‘(fcrgg‘ [Zgﬁf)h size | CPOM (0 | e
class I Downstream (required) M I
Cascade/ Falls Left Bank P A I I
Rapid Left Center P A
Riffle Center P A Upstream (optional)
Run Right Center P A |:|
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each patrticle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: Site Name: Date: _ _ [__ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm): Transect B
Cobble 0 =Not Present B =On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES EnEee HUMAN INFLUENCE | p = >10 m + <50 m from Channel  Channel (record Yes or No)
. Dist f ; ded (circle only the closest i
Position L'gt(crr?qr)n D(Z"E]t)h mgwllaslsze CPOM e(,;;)ess to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
S P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right )
Center P A Road/ Railroad P C B 0 Y N 0 B C P
Efnhkt P A Pipes (Inlet/ Outlet) P C B 0 N 0 B cC P
Landfill/ Trash P B N B P
BANK STABILITY (score zone 5m up and 5m andi s c 0 0 C
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B c P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B C P
Vegetation Management | P C B 0 0 B CcC P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B C P
RIPARIAN 0=Absent (0%)  3=Heavy (40-75%) INSTREAM FfS = DENSIOMETER
VEGETATION 1=Sparse (<10%) 4= Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2 = Moderate (10-40%) circle one COMPLEXITY i;\”/:raﬂleav(;?;;gé;)) GO GavEREE Gl
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
Trees and saplings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
Downstream
All vegetation i
0.5mto5 m 0o 1 2 3 4 0O 1 2 3 4 Woody Debris <0.3 m 01 2 3 4
) Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
e Shr;‘gséarﬂd saplings | o 1 5 3 4 0 1 2 3 4 Overhang. Vegetaton | 0 1 2 3 4 Left Bank
. (optional)
Herbs/ grasses 0 1 2 3 4 0o 1 2 3 4 Live Tree Roots 01 2 3 4 Right Bank
Barren, bare soil/ duff 0 1 2 3 4 0 1 2 3 4 Artificial Structures 01 2 3 4 (optional)
Inter-transect: BC Wetted Width (m):
OFLOW HABITATS INTER-TRANSECT SUBSTRATES
(% between transects, . .
total=100%) (measure in mm or use size classes) Cobble
o Embedded-
o Dist from| Depth (Y ness (%)
Channel Type % Position 1B cm) | (cm) CsliazseS CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position [f_'gt(fcrr?]r)” D(gr';t)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
RIPARIAN 0 = Absent (0%) 3=Heavy (40-75%) INSTREAM 1= Sparse (<3°1/°3%) DENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;)) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
Trees and saplings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0 1 2 3 4 0 1 2 3 4 Artificial Structures 01 2 3 4 (optional)
Inter-transect: CD Wetted Width (m):

FLow HABITATS

o INTER-TRANSECT SUBSTRATES
(% between transects,

- (measure in mm or use size classes) Cobble
total=100%) Embedded-
; mm/ ness (%)
0 o Dist from| Depth .
Channel Type % Position B em) | (m) csl.!azses CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each patrticle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; f ded (circle only the closest .
Position [f_'gt(fcrr?]r)” Qeph | M oze lcpom | oS to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Center P A Buildings P C B 0 Y N 0 B c P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
anter P A Road/ Railroad P C B 0 Y N 0 B C P
gla?nhkt P A Pipes (Inlet/ Outlet) P C B 0 N 0 B cC P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
_ _ INSTREAM 0 = Absent (0%) D
RIPARIAN 0 = Absent (0%) 3 =Heavy (40-75%) 1=Sparse  (<10%) ENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;)) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
; Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
LI e A 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 01 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
BT Shr;‘g%i;‘d saplings | o 4 5 3 4 0 1 2 3 4 Overhang. Vegetaton | 0 1 2 3 4 Left Bank
: (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0O 1 2 3 4 0 1 2 3 4 Artificial Structures 01 2 3 4 (optional)
Inter-transect: DE Wetted Width (m):
FLOW HABITATS INTER-TRANSECT SUBSTRATES
(% between transects, : ; Cobble
v (measure in mm or use size classes)
total=100%) Embedded-
) / %)
- Dist from| Depth | MM ness (%
Channel Type % Position 18 cm | (cm) csl':ses CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each patrticle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form

FULL VERSION

Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position [f_'gt(fcrr?]r)” D(gr';t)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
RIPARIAN 0=Absent (0%)  3=Heavy (40-75%) INSTREAM e LG DENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;)) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
WiEEs 2l CEligs 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0o 1 2 3 4 0 1 2 3 4 Avrtificial Structures 01 2 3 4 (optional)

Inter-transect: EF Wetted Width (m):

OF"OW HABITATS INTER-TRANSECT SUBSTRATES
(% between transects, . . Cobbl
1 nno (measure in mm or use size classes) obble
total=100%) Embedded-
; mm/ ness (%
Channel Type % Position Ei';‘(fcrgg‘ D(gﬁf)h size | CPOM G6)
class
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position [f_'gt(fcrr?]r)” D(gﬁf)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B C P
RIPARIAN 0=Absent (0%)  3=Heavy (40-75%) INSTREAM e LG DENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;’) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
WiEEs 2l CEligs 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0o 1 2 3 4 0 1 2 3 4 Avrtificial Structures 01 2 3 4 (optional)
Inter-transect: FG Wetted Width (m):

FLOW HABITATS INTER-TRANSECT SUBSTRATES

TAKE PHOTOGRAPHS

{2 BELEE (e (measure in mm or use size classes) Cobble
total=100%) Embedded- (check box if taken and record photo
! mm/ ness (% code)
Channel Type % Position Ei';‘(fcrr‘;r;‘ D(gr’;t)h size | CPOM ()
class Downstream (required) |:|
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A Upstream (required) |:|
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position [f_'gt(fcrr?]r)” D(gr';t)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
RIPARIAN 0=Ab 9 = INSTREAM W=Adss - (@%) D
= Absent (0%) 3 =Heavy (40-75%) 1=Sparse  (<10%) ENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;)) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
WiEEs 2l CEligs 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0o 1 2 3 4 0 1 2 3 4 Avrtificial Structures 01 2 3 4 (optional)
Inter-transect: GH Wetted Width (m):

FLow HABITATS

o INTER-TRANSECT SUBSTRATES
(% between transects,

- (measure in mm or use size classes) Cobble
total=100%) Embedded-

- Dist from| Depth | ™™/ ness (%)
Channel Type % Position I8 o)l em) s CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A

Pool

Note: Substrate sizes can be recorded either as direct measures of the median axis of each patrticle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE | p- >10 m + <50 m from Channel  Channel (record Yes or No)
" : i ded (circle only the closest .
Position [f_'gt(fcrr?]r)” D(gr';t)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left -
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right .
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B c P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B C P
Vegetation Management | P C B 0 0 B cC P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
_ _ INSTREAM 0 = Absent (0%) D
RIPARIAN 0 = Absent (0%) 3 =Heavy (40-75%) 1=Sparse  (<10%) ENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2 BEEEES ([h)  esleene COMPLEXITY | 42 Ver ticavs iorom) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
WS 2l EElings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0 1 2 3 4 o 1 2 3 4 Artificial Structures 01 2 3 4 (optional)
Inter-transect: Hi Wetted Width (m):

FLOW HABITATS INTER-TRANSECT SUBSTRATES

s big\ltv:li?égi/:)sects, (measure in mm or use size classes) Err?t?ebdbcliid
Channel Type % Position |75 o Bepn :%}L crom | "5
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: | Site Name: | Date: [ |/
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0= Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <560 m from Channel  Channel (record Yes or No)
. Dist f /s ded (circle only the closest X
Position |'g (Crr‘]’q';‘ [zgﬁf)h M aes | CPOM e(o/non)ass to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left o
S P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
ggznhkt P A Pipes (Inlet/ Outlet) P C B 0 N 0 B c P
Landfill/ Trash P B N B P
BANK STABILITY (score zone 5m up and 5m andi e c 0 0 c
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B cC P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B cC P
Bk eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B C P
Vegetation Management | P C B 0 0 B cC P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
RIPARIAN 0=Absent (0%) 3 =Heavy (40-75%) INSTREAM FfS = DENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2=Moderate (10-40%) circle one COMPLEXITY Pt count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Agquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Center
Trees and saplings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
Downstream
All vegetation i
0.5 mto 5m 0o 1 2 3 4 0o 1 2 3 4 Woody Debris <0.3 m 01 2 3 4
} Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
e Shfg%ar;‘d saplings | o 4 5 3 4 0 1 2 3 4 Overhang. Vegetaton | 0 1 2 3 4 Left Bank
. (optional)
Herbs/ grasses 0 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0 1 2 3 4 0 1 2 3 4 Avrtificial Structures 01 2 3 4 (optional)
Inter-transect: 1J Wetted Width (m):
FLOW HABITATS INTER-TRANSECT SUBSTRATES
(% between transects, : ; Cobble
P (measure in mm or use size classes)
total=100%) Embedded-
) / %)
- Dist from| Depth | MM ness (%
Channel Type % Position B em | (m) csl.!azses CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form

FULL VERSION

Revision Date: July 10, 2007

Site Code: | Site Name: | patee [/ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position [f_'gt(fcrr?]r)” D(gr';t)h mm/size | cpom o to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
Erier P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right ;
Center P A Road/ Railroad P C B 0 Y N 0 B C P
S'a?nhk‘ P A Pipes (Inlet/ Outlet) P C B 0 N 0 B C P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B cC P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B c P
Vegetation Management P C B 0 0 B C P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B cC P
RIPARIAN 0=Absent (0%)  3=Heavy (40-75%) INSTREAM e LG DENSIOMETER
VEGETATION 1=Sparse  (<10%) 4 = Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2= Moderate (10-40%)  circle one COMPLEXITY 2;52;‘/};'%\,(; EL;@!,‘;)) count covered dots
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
WiEEs 2l CEligs 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
- Downstream
AlvEgREieD) 01 2 3 4 0 1 2 3 4 Woody Debris<0.3m |0 1 2 3 4
0.5mto5m
- Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
Woodyshrubs andsaplings | o 4 5 3 4 0 1 2 3 4| |overhang.Vegetation |0 1 2 3 4 Left Bank
- (optional)
Herbs/ grasses 0o 1 2 3 4 0 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0o 1 2 3 4 0 1 2 3 4 Avrtificial Structures 01 2 3 4 (optional)

Inter-transect: JK Wetted Width (m):

OFLOW HABITATS INTER-TRANSECT SUBSTRATES
(% between transects, . .
total=100% (measure in mm or use size classes) Cobble
Silltze) Embedded-
o Dist from| Depth ) ness (%)
Channel Type % Position |75’ ) (cg) = CPOM
Cascade/ Falls Left Bank P A
Rapid Left Center P A
Riffle Center P A
Run Right Center P A
Glide Right Bank P A
Pool Note: Substrate sizes can be recorded either as direct measures of the median axis of each particle or one of size
Dry class categories listed on the supplemental page (direct measurements are preferred)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code: Site Name: Date: _ [ [
Wetted Width (m): Bankfull Width (m): Bankfull Height (cm):
Transect K
Cobble 0 = Not Present B = On Bank C = Between Bank and 10 m from Channel
TRANSECT SUBSTRATES Embed- HUMAN INFLUENCE P =>10 m + <50 m from Channel  Channel (record Yes or No)
. ; ; ded (circle only the closest i
Position Er_'gt(fcrg]r)n D(gﬁqt)h m::rlmé:éze CPOM e(,;;)ess to wetted channel) Left Bank Channel Right Bank
Left Bank P A Walls/ Rip-rap/ Dams P C B 0 Y N 0 B C P
Left _
St P A Buildings P C B 0 Y N 0 B C P
Center P A Pavement/ Cleared Lot P C B 0 0 B C P
Right .
Center P A Road/ Railroad P C B 0 Y N 0 B C P
glagnhkt P A Pipes (Inlet/ Outlet) P C B 0 N 0 B cC P
Landfill/ Trash P C B 0 N 0 B C P
BANK STABILITY (score zone 5m up and 5m
downstream of transect between bankfull - wetted width) Park/ Lawn P C B 0 0 B C P
Row Crops P C B 0 0 B C P
Left Bank eroded vulnerable stable
Pasture/ Range P C B 0 0 B c P
Right Logging Operations P C B 0 0 B C P
Bank eroded vulnerable stable
an Mining Activity P C B 0 Y N 0 B C P
Vegetation Management | P C B 0 0 B CcC P
Bridges/ Abutments P C B 0 Y N 0 B C P
Orchards/ Vineyards P C B 0 0 B C P
_ _ INSTREAM 0 = Absent (0%) D
RIPARIAN 0 = Absent (0%) 3=Heavy (40-75%) 1=Sparse  (<10%) ENSIOMETER
VEGETATION 1=Sparse (<10%) 4= Very Heavy>75%) HABITAT 2 = Moderate (10-40%) READINGS (0-17)
(facing downstream) 2 = Moderate (10-40%) circle one COMPLEXITY 2;3:;%%\/(;?;;20//3 GO GavETEE Gl
Vegetation Class Left Bank Right Bank Filamentous Algae 01 2 3 4 Center
Left
. Aquatic Macrophytes/
Upper Canopy (>5 m high) Emergent Vegetation 01 2 3 4 Conter
Trees and saplings 01 2 3 4 01 2 3 4 Boulders 01 2 3 4 Upstream
>5 m high
Lower Canopy (0.5 m-5 m high) Woody Debris >0.3 m 01 2 3 4 Center
Downstream
All vegetation i
05mto5m 0 1 2 3 4 0 1 2 3 4 Woody Debris <0.3 m 01 2 3 4
) Center Right
Ground Cover (<0.5 m high) Undercut Banks 01 2 3 4
e Shr;‘gséan:d saplings | o 4 5 3 4 0 1 2 3 4 Overhang. Vegetaton | 0 1 2 3 4 Left Bank
. (optional)
Herbs/ grasses 0 1 2 3 4 0o 1 2 3 4 Live Tree Roots 01 2 3 4
Right Bank
Barren, bare soil/ duff 0 1 2 3 4 0 1 2 3 4 Artificial Structures 01 2 3 4 (optional)

No Inter-transect Measures
TAKE PHOTOGRAPHS

(check box if taken and record photo
code)

Upstream (required)

Downstream (optional)




SWAMP Stream Habitat Characterization Form FULL VERSION Revision Date: July 10, 2007

Site Code:
FULL FORM
Date: /. o+

Site Map:

Field Notes/ Comments:

ADDITIONAL PHOTOGRAPHS

Description Photo Code Description Photo Code




SWAMP Stream Habitat Characterization Form

FULL VERSION

Revision Date: July 10, 2007

Flow Habitat
T DESCRIPTION Size n : .
ype Class Size Class | Size Class | Common Size
Cascades Short, high gradient drop in stream bed elevation often Code Range Description Reference
accompanied by boulders and considerable turbulence bedrock
RS >4m smooth‘ larger than a car
Falls High gradient drop in elevation of the stream bed bedrock
associated with an abrupt change in the bedrock RR >4m rough ’ larger than a car
Sections of stream with swiftly flowing water and XB 1-4m boulder, large | meter stick to car
Rapids considerable surface turbulence. Rapids tend to have
larger substrate sizes than riffles SB 25cm -1.0 boulder, basketba_ll to
m small meter stick
Shallow sections where the water flows over coarse CB 64 - 250 mm cobble tebnmi t;sll |}0
Riffles stream bed particles that create mild to moderate surface avel mark?lse :’; t:nnis
turbulence; (< 0.5 m deep, > 0.3 m/s). GC 16 - 64 mm g ’
coarse ball
Long, relatively straight, low-gradient sections without = 2_16 L f ladybug to
flow obstructions. The stream bed is typically even and © mm grave’, fine marble
RUNS the water flows faster than it does in a pool; (> 0.5 m SA 0.06 — 2 mm sand gritty to ladybug
deep, > 0.3 m/s). A step-run is a series of runs EN <006 p Caritt
separated by short riffles or flow obstructions that cause Jo mm ines not gritty
discontinuous breaks in slope hardpan
. o HP <0.06 mm (consolidated
Glides A section of stream with little or no turbulence, but faster fines)
velocity than pools; (< 0.5 m deep, < 0.3 m/s)
WD NA wood
A reach of stream that is characterized by deep, o/
Pools low-velocity water and a smooth surface; RC NA ng;;zlf
(> 0.5 m deep, < 0.3 m/s)
oT NA other
BANK STABILITY CPOM/ COBBLE
Although this measure of the degree of erosive potential is subjective, it can
provide clues to the erosive potential of the banks within the reach. Assign the EMBEDDEDNESS
category whose description best fits the conditions in the area between the
gory P CPOM: Record presence (P) or absence (A) of coarse

wetted channel and bankfull channel (see figure below)

Eroded

Banks show obvious signs of erosion from the current or
previous water year; banks are usually bare or nearly bare

Vulnerable

Banks have some vegetative protection (usually annual
growth), but not enough to prevent erosion during flooding

Stable

Bank vegetation has well-developed roots that protect banks
from erosion; alternately, bedrock or artificial structures (e.g.,

concrete/ rip-rap) prevent bank erosion

Cobble Embeddedness: Visually estimate %
embedded by fine particles (record to nearest

particulate organic matter (>1.0 mm particles)
within 1 cm of each substrate particle

5%)

10 meters

bankfull
height

L wetted width

bankfull width

]

10 meters ’v

areas for bank

stability estimates

Figure 1. Cross-sectional diagram of stream transect indicating regions for assessing human influence measures:
e The measurement zone extends 5 meters upstream and 5 meters downstream of each transect
o Record one category for each bank and for the wetted channel (3 values possible)
¢ In reaches with wide banks, region “C” may be entirely overlapped by region “B”; in these cases, circle “B”
e Region “P” extends from 10 meters to the distance that can be seen from the channel, but not greater than 50 m




SWAMP Stream Habitat Characterization Form

FULL VERSION Revision Date: July 10, 2007

SLOPE and BEARING FORM

EXAM PLE CLINOMETER

AUTOLEVEL | X

HANDLEVEL
MAIN SEGMENT SUPPLEMENTAL SEGMENT
(record percent of inter-transect distance in each segment (record percent of inter-transect distance in each segment
S if supplemental segments are used) if supplemental segments are used)
arting
Slope (%) or Slope or
Transect . Percent . Percent
Stadia rod Elevatlon ng':nfat Bearing of Total Stadia rod Elevatlon ngr:nfr?t Bearing of Total
measurements Difference G’Emg) (0°-359°) Length measurements Difference e(mg) (0°-359°) Length
cm % (%) cm % (%)
1.41 |
J 1.44 3 15 140 100
| 1.45 1 15 145 100
H 1.49 :1.03 4 15 150 100
G 1.06 3 15 143 100
F 1 1.10 4 15 | 187 | 100
E 1 1.15 5 15 | 195 | 100

1. Level the autolevel at Position #1
2. Place base of stadia rod at water level every time
3. Sight to stadia rod at Transect K, then Transect J
4. Rotate scope and sight to Transects | and H.
5. Move level to Position #2 and re-level

F E

6. Re-sight to stadia rod at Transect H, then Transect G
7. Rotate scope and sight to Transects F and E

Note: sites will vary in the number of separate level
positions needed to survey the reac
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SAMPLING AND ANALYSIS REQUIRE

SQUAW CREEK TOTAL MAXIMUM DAILY LOAD FOR SEDIMENT,
PLACER COUNTY

CALIFODRNIA

TR T Ty
Water Boards

SYATE WATER HESQUHACES CONTROL B30ARD

AFGIONAL WATER OUALITY CORYROL BOARDS

Lahontan Regional Water Quality Control Board
2501 Lake Tahoe Bouievard
South Lake Tahoe, California 96150
530.542.5400

Contact Person: £

Anne Holden
Engineering Geologist

aholden@waterboards.ca.qov

530.542.5450
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(. DATA COLLECTION SUMMARY

The following shall be collected synoptically (i.e., at the same time) at each site, and on
a biennial schedule (i.e., once every two years):

e General sampling site information (date, time, weather, conditions)
e Global Positioning System (GPS) coordinates of site locations
e Site photographs
s Water chemisiry data
o Temperature, dissolved oxygen, pH, conductivity
¢ Physical habitat data

o Substrate particle size, water depth, stream width, current velocsty
e Benthic macroinvertebrate samples

2. SAMPLING LOGISTICS
Sample Locations

Bioassessment sampling locations shall duplicate the three sites in the low gradient
meadow rzach of Squaw Creek sampled in 2000 and 2001 for the Squaw Creek TMDL
bioassessment study (Herbst 2002). The UTM coordinates (datum: NAD 1927) for each
site estabiished by Herbst are provided in Table 1. The coordinates were recorded at

the downstream end of each 150-meter sampling reach. Figure 1 shows the general
sampling site locations.

Table 1. Sampling site coordinates. Datum is NAD 1927.

Location Northing | Easting
Squaw Creek
Uoper meadow 4342814 | 740091
Squaw Creek
Middie meadow 4343185 740287
Squaw Creek
Lower meadow 4343245 740475

Squaw Creek TMDL -1-

Sampling Requirements
Numeric Target Monitoring
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Sampling Freguency

Sampling shall be conducted once every two years, beginning in 2009.

Squaw Creek TMDL -2-

Sampling Requirements
Numeric Target Monitoring



Sambpling Perlod

g8

(also called “Index Period”)

sampling shall occur between the months of June and August, after peak snowmelt
flows have subsided, when flows in the meadow reach are continuous and riffle habita
at the sampling sites is present. Target flow conditions are when the high-discharge
snowmelt period is over, but before baseflows become so low that no riffie habitat is
oresent. Avoid sampling when flow may be strongly influenced by precipitation,
because sudden flow increases may affect local community composition (SWAMP
2007).

Sampiing Equipment
(Adapted from Herbst 2001 and 2002, and SWAMP 2007)

¢ Multi-parameter probe or individual probes (for field measurements of dissolved
oxygen, temperature, conduclivity, pH)

s  Current meter (for stream discharge)

s D-frame kick net (250-micron mesh size)

=  BioQuip forceps

= White sorting pan (ename! or plastic)

e 100% ethanol and rose bengal stain

»  Sample jars (250 ml or 500 mi)

e Buckets (2) and aquarium nets (iine mesh)

o Meter stick or cther graduated rod (for measuring depth and pebble counts)

¢ Meter tape (50 meters on a reel)

s Data collection sheets/fieldbook

= Flags/flagging Tape

s Camera

s GPS unit :

e Small metric ruler or gravelometer for substrate measurements

3. FIELD PROCEDURES
(Adapted from Herbst 2001 and 2002, and SWAMP 2007)

Prepare Sampling Location

1. Define sampling reach

Each sampling site is a 150-meter reach along an approximation of the thalweg (i.e.,
deepest part) of the channel. To the extent possible, this measurement should be made
by following along the bank contours of the channel, laying out the meter tape. This may
require crossing the channel or even walking in the stream if bank vegetation cover is
too dense — but this should be avoided or kept to an absolute minimum to avoid

Squaw Creek TMDL -3 -

Sampling }F{equirements
Numeric Target Monitoring



disturbance of benthic habitat. Lay out the 150-meter reach starting at zero at
downstream end of reach.

2. Record reach information

Once the 150-meler reach is delineated, record GPS UTM coordinates and datum at
the botiom end of the reach. Record date, time, sampling staff, site name (i.e., Squaw
Creek upper, middle or lower meadow) and general weather conditions, as well as any
other conditions that may influence bioassessment sampling (i.e., recent high flows,
scouring events, other stream disturbances, etc.).

3. Take photographs

Photos shall be taken at 0 meters (m) looking upstream, 50 m looking upstream, 100 m
looking upstream and 150 m looking downstream. For all photos, record site, date, and
transect location of photo (e.g., 0 m looking upstream).

4. Define riffle-pool areas

Over the 150-meter reach, record along the meter tape (ic the nearest meter) where
erosional and depositional habital types begin and end ~— riffles and pools, respectively.
This provides an indication of the distribution and length of these major geomorphic
features within each reach. The position of these habitat features shall also be used to
determine where the benthic invertebrate samples are 1o be collected by using a
random number table (0-150). Specifically, after recerding the riffle ranges, select
random numbers until five of the random numbers correspond with the riffle ranges, and
then sample at those locations. Any habitat not assigned to the riffle-pcol categories
may be recorded as transitional “glide” or “run” habitat type.

5. Eslablish transects

Establish fifteen transects, spaced at 10-meter intervals, over the length of the 150-

meter sampling reach. Mark transects with surveyor's flags or similar, along a single
bank.

Measure and Record Water Chemistry Data

At the top end of the reach, where no instream habitat has been disturbed by the
sampling crew, measure and record ambient waler chemistry data (i.e., pH, dissolved
oxygen, temperature, conductivity).

Collect Benthic Macroinveriebrate Samples

Macroinvertebrate samples shall be collected before recording physical habitat data.
Samples shall be collected as composites of 3 kick samples across 5 randomly selected

Squaw Creek TMDL -4 - Sampling Requirements
Numeric Target Monitoring



riffle habitats; therefore, each sampling site will have 5 replicale samples coliected for
laboratory analyses.

Benthic Macroinvertebrate Sampling Procedure
(Adapted from Herbst 2001, Appendix 2-2)

Select 5 riffles from a random number table (as described above in the subsection titled
“Define riffle-pool areas”) along the 150-meter reach. Use the D-framed net (250-micron
mesh size) to collect kick samples at V4, 2 and % of the stream width. (Always start at
the location furthest downstream and work up.) When selected riffles are wide enough,
collect the 3 samples for each composite along a transect that is perpendicular o the
stream (i.e., across the siream in a side-by-side manner). For selected riffles that are
too narrow to collect ali 3 samples along a perpendicular transect, collect the 3 samples
one above the other (starting from downstream) as described further, below. Kick an
area approximately 30 x 30 cm directly upstream of the net (a square area with sides
equal to net width). Continue this kick for about 10-15 seconds, then rub the rocks by
hand for an additional 10-15 seconds (total 20-30 seconds at each of 3 positions = 1 to
1.5 minuies). If shallow enough, just use hands for the full time, rather than kicking.
After each sample posilion, remove large rocks or wood debris after washing them in
the current into the net.

For streams less than 1-2 meters wide, take 2 kick samples from both sides of the
stream with one sample just above and mid-stream, or collect all 3 samples singly {one
above another) starting at the random number location (insiead of taking all 3 across
the stream when widths are greater than 1- 2 meters). Keep in mind that the goal is to
sample across different microhabitat types in the stream including varied depth, current,
and substrate types; the three composited samples should represent the variely of riffle
habital present. One or two samples may be used to comprise a composite if samples
are dense with debris. The label should then indicate the number of kicks used (i.e., 1 or
2); assume 3 if not noted on label. If riffle habitat is not available across the entire line of

each transect, select representative locations to collect the needed composite sample.

Quickly dip the net into the stream to consolidate the material to the bottom of the D-
framed net. Pick out any remaining large debris being sure 1o retain any attached
insects. Invert the net into a bucket that is 1/4 to 1/3 full of water. Shake out the net to
collect all the debris and insects (do not dip in bucket water since insects will adhere).

Dip net into the stream again to consolidate remaining contents and flick inverted net
into the bucket.

Elutriate (pour off lighter material) with a swirling motion into the other bucket five times.
Use only a small volume of water in each elutriation so the receiving bucket does not
overflow. Only rocks and sand should be left in the original bucket. Empty these rocks
into a shallow white pan (or closely examine the botiom of the bucket). Search for cased
caddisflies/snails and add to sample if found (they are heavier and may not pour off).
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Strain collected material through a fine mesh aquarium net supporied on one bucket
(this may also serve as elutriation since some sand usuaily remains). Empty contents of
aguarium net into a sample container. Use BioQuip iorceps to scrape any remaining
debris into vial. Fill container with ethanol to preserve the captured org anisms. Fill tc 2
level that just covers the amount of debris. Add 5 ml of rose bengal siain. Label sample
jar as shown bejow, and move on to next sample.

Label Sample Jars

Record siream name, site name, date, and replicate number. The label shall also

indicate the number of kicks used (i.e., 1 or 2) if fewer than 3; assume 3 if not noted on
label.

Collect Physical Habitat Data: Percent Fm s and Sand, D-50 Particle Size
(From Herbst 2001 and 2002, and SWAMP 2007)

Physical habitat data shall be collected at 5 equidistant points along each of the 15
established transects. Current velocity shall be measured at one selected
representative transect at each reach.

1. Measure and record stream width (wetled perimeter) at fransect location. Each
transect is then visually divided into 5 equally spaced points (visualize the mid-point as

3, and equally divide the left and right sides into points 1 and 2 and points 4 and 5).
(Figure 2).

Figure 2. Spacing of transect points.

} i

\ Edge

Bank

2. Ateach of the 5 points along the transect, lower a graduated rod (e.g., meter stick or
similar) through the water column perpendicular to both the flow and the transect to
objectively select the particle located at the tip of the rod.

3. Measure the depth from the water surface to the top of the particle and record to the
nearest centimeter.

4. Remove the particle from the streambed, then measure and record the length of its
intermediate axis to the nearest millimeter, and assign to one of the size classes listed
below. Alternatively, size may be estimated using descriptions listed below (SWAMP

2007). Record size class using codes listed in the far right column of Table 2.
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Table 2. Subsiraie size descriptions and size ciass codes.
Subsirate Size Description Stze Class
{Herbst 2002} {frorn SWAMP 2007) Code
Fines <1 mm Not gritly F
Sand 1-3 mm Gritly to ladybug S
T at i
Gravel 3-65 mm (8.5 cm) E:ﬁybug to marble to tennis o
Cobble 6.5 cmto 25 cm Tennis ball to basketball C
Boulder (or bedrock) | >25 ¢m (10 inches) | Bigger than basketball B

5. Select one representative transect at each reach to record cuirent velocity. At 60
percent depth, measure the current velocily at each point along the selected transect.
Record current meter type used and units. Discharge is calculated as the sum of one-

fifth the siream width times the depth and current velocity measured at each of the five
fransect points.

Stream velocity, depth, and substrate size shall be recorded and reported using the
template provided in Attachment 1 (from Herbst 2001, Appendix 1-7, pp. 2-3), or an
equivalent method, and stream discharge (width x depth x velocity) shall be reported for
each reach. Substrate data shall be entered into the Excel spreadsheet template
provided in Aitachment 2, and provided to Water Board staff in that electronic format,
including values for the D-50 (median) particle size and "percent fines pius sand”
calculated for each reach according to the methods and formulas in Attachment 2.

4, LABORATORY ANALYSIS

Standard Operaiing Procedures for Laboratory Processing and identification of
Benthic Macroinvertebrate Samples

(Adapted from Herbst 2001 and 2002)

Subsample Counts:
tzach subsample shail have a minimum organism count of 250, Complete counts shall

pe performed for any and all subsamples taken. (Average counts will be in the 300-500
range.)

Sample Splitting:
Samples may be split to acquire subsamples using either the grid-tray method or a
rotating drum (i.e., Folsom) plankion splitter. Additional background information about

the performance characteristics of these and other procedures is available in Herbst
and Silidorff (2004).

Sample Identification:

Sorted specimens shall be identified, assigned, and reported using the taxonomic levels
shown in Attachment 3 (Calculator for Squaw Cr Biological Targets). Each identification
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shall have & taxonomic certainty rating of “1,”*2,” or “3” assigned to i, to assist in
evaluaiing any problems with taxonomy *ha n y arise (sce taxa record sheets in
Herbst ZOu‘i , Appendix 1-3, for an example template). Life stage(s) and observations of
identifying ’{raits or specimen condilion qhal also be recorded and reported along with
the other results. '

P

5. CALCULATION OF COMPGNENT METRICS AND THE “BIOLOGICAL
CONDITION SCORE” (BCS) -

The BCS's seven component metrics (i.e., Biotic Index, Taxa Richness, EPT Diversity
index, %EPT of Total, Number of Sensitive Taxa, % Tolerant Taxa, R-50 Index) shall be
calculated using the methods in Attachment 3 ("Calculator for Squaw Cr Biological
Targets”). Following calculation of the seven component metrics, the BCS shall be
calculated by summing the component metric scores derived using the values in
Attachment 3, (from: Herbst 2002, p. 9, table titled “Biologica! Condition Scores
Assigned to I\/iemc Value Ranges”).

6. QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

The discharger shall prepare and/or make available to its relevant staff and/or
consultants a Quality Assurance Project Plan (QAPP) that addresses the reguired
bioassessment monitoring. The QAPP should follow USEPA guidance and
requirements as found in USEPA Requirements for Quality Assurance Project Plans
(EPA QA/R-5, EPA/240/B-01-003, March 2001), and USEPA Guidance for Quality
Assurance Project Plans (EPA QA/G-5, EPA/240/R-02/009, December 2002). Upon
request from the oascharger the Water Board's Executive Officer or Quality Assurance
Officer may override any USEPA quality assurance requirements and/or guidance that
are deemed inapplicable and/or unnecessary for this project. Any such deviations must
be approved in writing and in advance by Water Board staff. An umbrella document,
such as a Quality Assurance Management Plan or other project or program guality
assurance document, may be used to meet this requirement if the umbrelia document
covers ali relevant aspects of the required bicassessment sampling.

The QAPP (or umbrella document) shall include, or be supplemented to include, a
specific requirement for external quality assurance checks (i.e., verification of taxonomic
identifications and correction of data where errors are identified). External QA checks
shall be performed on: (1) all uncertain taxa; and (2) one macroinveriebrate sample per
calendar year in which sampling occurs for this project, or ten percent of the samples
per year (whichever is greater). QA samples shall be randomiy selecied. The exiernal
QA checks shall be paid for by the discharger, and performed by the California
Department of Fish and Game’s Aguatic Bioassessment Laboratory. An alternate
laboratory with equivalent or belter expertise and performance may be used for the

external QA checks if approved in advance by the Water Board’s QA Officer or
Executive Officer.

Squaw Creek TMDL -8- Sampling Requirements
Numeric Target Monitoring



7. DATA REPORTING

The discharger shall provide, within one year of each sample date, electronic copies (in
. e (®
Microsoft Excel™ format) of:

(2]

Spreadsheet with substrate size calculation formulas, providing values for the D-50

particle size and "percent fines plus sand”, calculated according o the methods and

formulas contained in Attachment 2. (This reporting requirement can be satisfied by

completing and submitiing the spreadsheet provided in Attachment 2.)

= All raw bioassessment data (i.e., all data for all 5 replicates for each site) in
spreadsheet format, reported using the taxonomic levels in Attachment 3. (Note:
Deviation from the taxonomic levels in Altachment 3 is not acceptable, since any
such deviation could affect the component metrics and final BCS score.) This shail
include a separate column of data for each of the five replicates, and a “total”
column that sums (composites) the dala for all five replicates. (This reporting
requirement can be satisfied by completing and submitling the spreadsheet
provided in Attachmenit 3.)

s Metric calculation spreadsheet showing values for the seven BCS component _

metrics and the final BCS score calculatéd according to the formulas in Attachment

3. {This reporting requirement can be satisfied by completing and submitiing the

spreadsheet provided in Attachment 3.)

The discharger shali also provide, concurrently with the data described above, in both
hardcepy and electronic (i.e., Adobe PDF) formats, a brief interpretive report including:

= A narrative summary of the results {(including calculated Biological Condition Score,
D-50 particle size, and “percent fines plus sand”) for each site and dale, with a
tabular comparison of the mast recent scores to the TMDL targets and any and all
previous monitaring scores (i.e., to clearly display and briefly summarize the trends
in target values over time compared to the numeric targets).

= Photocopies of field data sheets and fieid notes

e Site photographs

s Resulis of the external QA checks and any action(s) taken {o resolve any
discrepancies encountered during the QA process.

8. SAMPLE PRESERVATION AND ARCHIVING

Definitions: The “original sample material” is that material (i.e., macroinvertebrates,
organic material, gravel, etc.) remaining after the subsample has been removed for
identification. The “remaining subsampled material” is that material (i.e., organic
material, gravel, eic.) that remains after the organisms to be identified have been
removed from the subsampie for identification. (Generally, no macrcinveriebrates are
present in the remaining subsampled material, but this needs 1o be verified via QA
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completeness checks, according to the lab’s GAPP.) The “identified o nisms” are
those crganisms within the subsample that are specifically identified and counted.

The original sam*ﬂc material shall be stored in 70 percent ethanol and retained by the
dicr*har‘“e@' until: 1) all QA anaivc es. soecified hereih aﬂd in the relevant QA plar‘ are

eAter%; Q/\ ldbOi&lUiy have bpen smpiemﬂm 'i rc'namn;q suasampxed maieriai
shall be stored in 70 percent ethanol and ;etamed U’}’Hl completenass checks have been
performed according to the relevant QA plan. The identified organisms shall be stored in
70 percent ethanol, in separate glass viais for each of the five replicates for each site for
each sample date. The discharger shall preserve and retain these identified organisms
until the Regional Board's Executive Officer accepis in writing the fifth biennial
monitoring report (i.e., If monitoring commences in 2009, and is conducted every other
year, in 2011, 2013, 2015, and 2017, the identified organisms shall be preserved and
retained by ihe discharger as described above until the ten-year report on the 2017
results is accepted in writing by the Executive Officer).

The external QA samples shall be stored in 70 percent ethanol in separate glass vials
for each final ID 1axon. (For example, a sample with 45 igentified taxa would be
archived in a minimum of 45 vials, each containing all individuals of the identified taxon.)
Each of the vials containing identified organisms shall be labeled with taxonomic
information (i.e., taxon name, organism count) and collection information (i.e., site
name/site code, waterbody name, date collected, method of collection). These samples
shall be transmitted to the external QA laboratory, and once returned by the external QA

laboratory shall be archived (i.e., retained) by the discharger for the same duration as
the other identified organisms.

All archived samples shall be checked at ieact once per year and “iopped ofi” with
ethanol to prevent desiccation, and shall be relinguished 1o the Water Board upon
request by any Water Board staff.

9. ATTACHMENTS

1. Appendix 1-7.pdf from Herbst (2001), “Stream Form” (3 pages)

2. D-50 caleulation template.xls (Excel spreadsheet templaie for calculating and
reporting D-50 particle size and “percent fines plus sand”)

3. Squaw_permit_attachment 3 Calculator_for Squaw _Cr Biological Targets.xls

(Example Excel spreadsheet template for calculatrng individual companent metrics
of the Biological Condition Score)
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6.6

Community Level; Discrete Water Quality Monitoring Protocols

Discrete water quality measurements sample stormwater runoff from specific community areas
of concern. Locations of observations and associated justification are outlined in Section 5.0.

6.6.1

Site Selection and Instrument Installation Protocols

A. Site Selection Strategy
When reviewing and selecting community catchment sites for sampling, the following
considerations should be made to prioritize catchments:

Size of catchment — community catchments should not exceed 20 acres in size if
possible. The goal is to target specific land use areas that have the potential to
contribute a disproportionate amount of pollutants to the local surface waters during
runoff events.

Predominant land use characteristics and pollutants of concern being generated from
catchment (see Table 6.9 in Section 6.5).

Surface water routing pathways through catchment — can the surface water runoff from
the community be properly constrained and sampled?

Proximity to surface water resources — is the catchment likely to impact the water quality
of the Truckee River?

Ephemeral drainage — catchments with consistent baseflow complicate sample of the
initial stormwater runoff.

Security — stations should be located in places where vandalism is unlikely to occur, or
proper precautions should be taken to ensure equipment security.

Access — safety and logistics. Field personnel must be able to easily and safely get to
the sampling station. If station is located on private property, permission to enter
property must be granted to field personnel prior to station installation.

A preliminary GIS spatial analysis on the potential catchments using the data files and methods
described in Section 6.2 can help with site selection and prioritizing stations. Calculations may
include the following characteristics:

Catchment size
Land use distribution (% of each land use type)
e Designated categories:
= Paved roads
= Unpaved roads
= Residential
= Commercial (dense urban)
= Golf courses
= Parking lots
= Ski areas
= Logging areas
= Active construction sites
= Mines
e Based on land use analysis, determine the dominant land use that is assumed to have
the greatest influence on the water quality observed at the sampling station. This will
determine the targeted pollutant(s) of concern (see Table 6.9 in Section 6.5).
% impervious
Average catchment slope




B. Determine Pollutants of Concern and Sampler Type.
The GIS analysis of land use contribution of the catchment should be used to determine the
pollutants of concern for the respective discrete sampling station (see Table 6.9 in Section 6.5).
Consult Table 6.10 in Section 6.5 to determine the bottle type (HDPE, glass) and volume necessary
to sample the targeted pollutants of concern. Based on volume and bottle type needs, community
stations can be instrumented with either pre-made Nalgene Storm Water Samplers (see Table 6.7
in Section 6.5) or fabricated passive samplers that can be built to accommodate a range of sample
bottle volume needs. For the purposes of these protocols, it assumed the Nalgene Storm Water
Samplers will be used. Nalgene Storm Water Samplers are cost-effective, EPA compliant,
convenient and versatile, however the Nalgene units are limited to a 1L sample bottle. Thus, to
ensure the ability to collect field triplicate samples, 3 Nalgene units must be installed in each
location.

C. Choose Installation Method.
Instruments are installed at the downstream end of the catchment, in the flowpath of the stormwater
runoff. Two installation strategies are possible depending upon the condition of the selected
sampling location. Samplers can be mounted to hang from a grate on the inside of a drop inlet, or
installed in a ditch when the flow path is pervious so that the samples are collected at grade.

D. Install Instrument.
Objective: Install passive samplers at the downstream end of a targeted community catchment to
collect initial stormwater runoff (‘first flush’) from areas that may contribute a disproportionate
amount of particular pollutants to the local surface waters.

Recommended Equipment. The TRWQMP summarizes the installation and approach using
Nalgene Storm Water Samplers (see Table 6.7 in Section 6.5), as they are cost-effective, EPA
compliant, convenient and versatile. The one drawback is that they collect only 1L of sample
volume. To ensure the ability to collect field triplicate samples, 3 Nalgene units must be installed in
each location. Larger-volume passive samplers can be fabricated for installation to increase the
flexibility to submit water samples for multiple pollutant analyses, if desired.

Personnel Needed: 1-2 field personnel 4-6 hours to install 3 samplers

Equipment Needed (assumes use of Nalgene units):
o three (3) Nalgene Storm Water Samplers [Cat. No. 1100-1000 (HDPE) and/or 1120-1000
(Glass) depending on targeted pollutants of concern]
o three (3) Nalgene Storm Water Mounting Kits (includes mounting tube, clamp, wire hanger,
cable tie, and mounting stake)
slot-headed screwdriver
flagging
shovel
digging bar
Nalgene Installation Guide (Appendix F)
Installation Protocols (Section 6.6.1.D)
lock




Installation:

Note: The most effective installation materials, housing and configuration for each station will
depend upon site conditions and limitations. Trained and experienced field personnel should be
used to ensure proper and safe installation of equipment.

Note: The Storm Water Sampler should be used during installation of the Storm Water Mounting Kit
to ensure the setup will properly collect a sample. To avoid contamination the sampler should not
be left on-site. It should be installed in the mounting tube just prior to an anticipated runoff event.

1. Follow the instructions provided in the Nalgene Installation Guide (Appendix F), briefly
summarized below.
a. Grate mounting
i. Hang mounting tube from stormwater grate near the edge of the storm drain
chamber using wire hanger (provided in mounting kit), cable, or string.
b. Ditch mounting
i. Dig a hole deep enough to set the sampler at grade. Be sure to place dirt at the
downstream end of the hole.
ii. Drive mounting stake into downstream side of hole with open side of V facing
upstream.
iii. Set mounting tube at grade and secure to stake using screwdriver and clamp.
iv. Backfill the hole, ensuring that water is directed towards the passive sample.
If necessary, secure Mounting Kit against vandalism using lock.
Test placement of Storm Water Sampler within Mounting Kit. Use level to ensure sampler
rests evenly on housing. Make any adjustments necessary.

W

6.6.2 Event Sampling Strategy

Discrete water quality measurements from community catchments focus on stormwater runoff
events when high pollutant concentrations and/or loads are expected to be transported to surface
waters (i.e., the worst case scenarios). Table 5.3 presents the recommended frequency and timing
of discrete water quality measurements at the community level, ideally 10 events per year.
Sampling times should be coordinated across the project area to allow for the most direct
comparisons between community stations.

A Discrete Community sampling event is defined as any change in climate (temperature,
precipitation) that produces stormwater runoff from the catchment. Events are characterized by their
type (winter rain, rain on snow, snowmelt, summer thunderstorm, irrigation) and the number of days
prior to the event without rainfall or runoff (dry antecedent conditions). The events targeted for
sampling are dependent on the dominant land use in the catchment (see Table 6.9 in Section 6.5).
Below are some potential strategies for determining when an event is anticipated and the Storm
Water Samplers should be deployed for sample collection.

e Focus on worst-case scenarios based on the land use distribution of the catchment (see
Table 6.9 in Section 6.5). Ideally a range of runoff event types and magnitudes will be
targeted during the monitoring season.

o Closely track weather forecasts and conditions. The following websites are included for
reference, but any reliable, accurate weather service can be used. It is important to consider
both the weather station’s proximity to the discrete community station, as well as its
similarity in elevation, its position relative to the storm front (i.e., will the event hit the
weather station or sampling station first, and what will be the difference in timing between
the two stations), etc.

o Check www.wunderground.com. Possible stations include:




Tahoe Truckee Airport (KTRK)

Truckee #2 CA US SNOTEL (MTRUC1)

Alder Creek Middle School (KCATRUCK24)

Truckee-Glenshire ES CA US DRI (MGLSH)

* RAWS Stampede (MSMDC1)

Check NOAA National Weather Service (http://www.nws.noaa.gov/).
Check the Weather Channel (www.weather.com).

e For snowmelt runoff events:

Track the daily high temperature patterns at the weather stations listed above. Several
consecutive days of above freezing temperatures may trigger snowmelt in the
catchment.

If possible, frequently monitor the conditions at the sampling station. Look for signs of
runoff and track changes in snow depth.

Monitor streamflow at USGS gage #10338000, Truckee River near Truckee, CA. A rising
trend in the daily streamflow pattern is a sign of snowmelt within the watershed and can
provide clues as to when snowmelt in the catchment can be anticipated.

e Forirrigation events:

Consult with appropriate maintenance personnel to determine irrigation schedule and
anticipated water volumes applied to catchment.

Worst-case conditions occur following fertilizer application. Consult with maintenance
personnel to determine timing of catchment fertilization.

6.6.3 Field Evaluation Protocols

Objective: Arrive at the station in anticipation of runoff event to prepare sampler for sample
collection. Following runoff event, return to collect sample and deliver to laboratory for analysis.
Also track and record event details.

Personnel Needed: 1 field personnel 1-2 hours to prep sampler prior to event and 1-2 hours to

collect sample following event

Equipment Needed:

Sampler deployment:

Nalgene Storm Water Sampler

tarp

distilled, de-ionized water

camera

field notebook

pen/pencil

Protocols (Section 6.6.3)

station visit log (Figure 6.10 attached at the end of this section)

Sample collection:

sample analysis bottle (see Table 6.10 in Section 6.5 for necessary bottle volume, type
and chemical preservation)

cooler and ice

Ziploc

camera

sharpie

sample labels (Figure 6.8 attached at the end of this section),

chain of custody (Figure 6.9 attached at the end of this section)




station visit log (Figure 6.10 in attached at the end of this section)
field notebook

pen/pencil

Protocols (Section 6.6.10)

tarp

distilled, de-ionized water

Field Observations and Data Collection:

Keys to good field work:

Be safe. Event sampling is by nature hazardous due to storm conditions. Field personnel
should always wear proper protective clothing when outside during a storm. Personnel
safety always comes first. Use best professional judgment. If conditions do not allow
safe access to the sampler, personnel should wait until safe conditions exist.
Follow the protocols closely and review prior to each field mobilization. Use the provided
data sheets.
Take detailed field notes in a field notebook. At the end of the field visit, spend several
minutes reviewing notes and adding any additional information, observations, problems
encountered, suggestions, etc.
Take photos detailing station location, runoff conditions, etc. Establish photo points
(location, camera orientation) and repeat every field visit, documenting station changes
over time, events, and seasons. Detail the locations of each photo on field datasheet or
in field notebook.
All field work is referenced by view/context looking downstream (e.g., right bank is
defined as the bank on your right when looking downstream).
Take all precautions to avoid sample contamination.
¢ Be aware of the pollutant of concern and be cautious to avoid contamination.
Sources of contamination vary with different pollutants.
¢ Clean sampling bottles, field equipment, etc. with distilled, de-ionized (DI) water.
¢ Properly label samples according to protocols and accurately complete chain of
custody forms.
e Field triplicates should be collected a minimum of once per year. For field triplicates,
three samples are collected at the same time at the same location by the same field
personnel and submitted to the laboratory for QA/QC purposes.

1. Deploy Storm Water Samplers.
a. Arrive at station 24-48 hours prior to anticipated runoff event. In the case of summer

thunderstorms that come with little warning, there may be insufficient time to deploy the
samplers prior to the beginning of the event. While not a preferred method, sample
bottles can be deployed and remain in the field in preparation for summer thunderstorm
sampling. However, if this technique is used, the sample bottles in the field must be
checked and cleaned twice weekly to minimize the potential contamination of material in
the bottle prior to the occurrence of a runoff event.

Check condition of each mounting tube to ensure the sampler is properly and securely
installed to collect stormwater runoff from catchment. If there are any problems, fix if
possible. If it cannot be fixed immediately or prior to runoff event, describe problem on
station visit log and report to project manager. Housing should be fixed prior to any
subsequent sampling, to ensure the catchment runoff is being sampled properly.

Avoid contamination. Place all materials on tarp while prepping station. Rinse materials
with distilled, de-ionized water as necessary.

Based on targeted pollutants of concerns, install proper sampler type (HDPE or glass) in
mounting tube, following protocols in Appendix F.




e. Depending on volume and field triplicate requirements, more than one Storm Water
Sampler may need to be deployed for an event.

f. Ensure stormwater runoff will be routed into the sampler(s). Remove any obstructions in
flowpath and adjust installation as necessary.

g. Take photos. Complete necessary information in station visit monitoring log (Figure 6.10
attached at the end of this section).

2. Collect samples.

a. Arrive at the station within 6- 12 hours of the onset of stormwater runoff (and anticipated
sample collection).

b. Remove Storm Water Sampler from mounting tube and immediately seal top with lid.

c. Sample must have been properly collected in order to be submitted to lab.

¢ If sample has exceeded the proper holding time in the passive sampler (see Table
6.10 attached at the end of this section), then samples cannot be submitted to lab.
Sediment holding times are lengthy. Samples to be submitted for nutrients,
hydrocarbons, trace metals, and pesticides can remain at site up to 4 days if
water/air temperatures are below 38°C. Evaluations of sample condition must be
made in field based on conditions prior to submission to laboratory.

o If the runoff volume was not great enough to fill the bottle and properly seal the lid,
sample in unusable - the exception being that field personnel arrived within an hour
of sample collection. In this case, sample can be submitted to lab, but must be
flagged as “unsealed”.

d. Consult Table 6.10 in Section 6.5, if analyses require chemical preservation transfer
sample to appropriate sample analysis bottle.

e. Complete label (see Figure 6.8 attached at the end of this section) for each bottle and
firmly secure to bottle. Label should include, at minimum, project name, station name,
date, time, and field personnel.

f. For field triplicates, transfer samples into appropriate analysis bottles as necessary and
include replicate number on label.

g. Place all bottles in Ziploc in cooler with ice and complete chain of custody (see Figure
6.9 attached at the end of this section).

h. Take photos. Complete necessary information in station visit monitoring log (see Figure
6.10 attached at the end of this section).

i. Deliver samples and completed chain of custody to appropriate laboratory within stated
holding times. Keep a copy of chain of custody for records.

3. Detail event.
e Use a weather station with similar characteristics to the station site (location, elevation,
etc.) to collect and record the event details. Determine:
e event type (winter rain, rain on snow, snowmelt, summer thunderstorm, irrigation)
e number of days prior to event without rainfall and/or runoff (antecedent conditions)
e start date and time
o total precipitation
e |t can be difficult to standardize the onset and end of a storm event. The following
parameters are suggested when looking at rainfall data to determine total event
precipitation. Ideally 30-minute data is available, however hourly data can also be used.
¢ An event has no more than a 4-hr gap in rainfall (i.e., there are no more than 8
consecutive 30-minute intervals without rainfall).
¢ An event begins when there are 4 consecutive 30-minute intervals with rain.
¢ An event ends when no rainfall has fallen in longer than 4 hours.




6.6.4 Laboratory Analysis Protocols

Note: Many analytical laboratories are available. The TRWQMP was developed based on the
requirements of High Sierra Water Laboratory for sediment and nutrient analyses and Western
Environmental Testing Laboratory (WETLab) for hydrocarbon, trace metal, and pesticide analyses.
Lab QA/QC SOPs are provided in Appendices G and H, respectively.

QA/QC
a. Table 6.11 in Section 6.5 summarizes the laboratory analysis protocols and necessary
QA/QC requirements for High Sierra Water Laboratory and WETLab. If another lab is
chosen for analytical work, the details of Table 6.11 may need to be revised.
b. All laboratory reports are checked for completeness, typographical errors, suspect
values, and for conformity between the chain of custody forms and the lab reports.

6.6.5 Data Management Protocols

1. Set up computer files.
a. Download photos from camera to office computer/server. Photos should be identified by
date, station ID, and photo point.
b. Open a Microsoft Excel worksheet for station. Spreadsheets should be maintained for
catchment, sample, lab, and event data. Column headings should include at a minimum:
e Catchment characteristics
A. total area
B. dominant land use
C. % impervious
e Sample analytical results
A. station ID
B. date
C. time
D. field personnel
E. concentrations per constituent
e Laboratory replicate results
A. station ID
B. date
C. time
D. constituent
E. lab concentrations
F. average concentration
¢ Event information
A. date
B. type
C. # days antecedent dry conditions
D. total precipitation

2. Summarize catchment characteristics.
o Catchment area
e Predominant land use, as determined by GIS analysis.
e Percent impervious, as determined by GIS analysis.
e These characteristics will only need to be updated as new GIS data becomes available
(approximately every 3-5 years).




3. Enter laboratory data into spreadsheet.
a. Verify laboratory sample list against the chain of custodies to ensure results for all
submitted samples are present.
b. Enter all laboratory data, including field and laboratory replicate data.
e There should be one row for each sample submitted to the lab (including a row for
each field triplicate).
o If reported value is below detection limit, write detection limit value (see Table 6.11 in
Section 6.5).
¢ If sample wasn’t analyzed for a constituent, leave cell blank.
e If a lab replicate was run, constituent value should be the average of the replicate
results. (See Step 4a.)

4. Analyze data.
a. Average laboratory replicate values.
b. Summarize sample data.
e There should be one row per station per event date.
¢ Column headings should include: station id, date, time, concentrations for each
constituent analyzed.
¢ For field triplicates, constituent concentration should be reported as the average of
the triplicates.
o If reported value is below detection limit, write detection limit value.
c. Calculate field precision as average percent error.
i. For each group of field triplicates, calculate StDev (3 samples) / Average (3 samples)
for each constituent.
ii. Average all values to calculate field precision for each constituent.
iii. Count total number of values used to calculate precision value.
d. Calculate laboratory precision.
i. For each replicate, calculate Absolute (sample1 — sample 2) / Average of the 2
samples for each constituent.
ii. Average all values to calculate laboratory precision for each constituent.
iii. Count total number of values used to calculate precision value.

5. Summarize event data (see Section 6.6.3, Step 3).
o Event date - standardized as the day the precipitation/runoff began.
e Event type — winter rain, rain on snow, snowmelt, summer rain, irrigation
¢ Number of days of antecedent dry conditions — number of consecutive days with no
precipitation/runoff prior to event start.
¢ Event precipitation — total number of inches of precipitation during event.

6. QA/QC.

a. All data entries and calculations should be verified by a secondary staff member for data
accuracy and completeness. Any missing or questionable data should be flagged for
review by project manager.

b. All field datasheets should be stored in the field agency office for at least 5 years
following the completion of the project.

c. Once established, nomenclature (station ID, etc.) should remain consistent over the life
of the TRWQMP.




6.6.6 Reporting Protocols to TRWQMP Database

The Community Level Discrete Sampling results obtained each year should be compiled, analyzed
and digitally submitted to the TRWQMP database. Data should be submitted to the database
manager annually and only include the data from the past year. Previously submitted data should

not be re-submitted unless QA/QC procedures have resulted in changes in data values. Section 7.0

details the recommended data management structure and associated procedures to facilitate the
integration of the TRWQMP data annually.

Discrete water quality results should be reported in one Microsoft Excel spreadsheet named

TRWQMP__ StationName_Year.xls (ex: TRWQMP_ DSC-MC4_2009.xIs) that has four
separate worksheets: Catchment Characteristics, WQ Results, WQ Precision, and Event
Information.

Column headings and field formatting requirements for Discrete Community Sampling data,
including data type, format, units, and precision level are presented in Table 6.12 for each
worksheet. It is critical that all data is submitted to the database in the standardized format,
especially in the required units, to ensure compatibility with all other submitted data and
proper integration into the TRWQMP database.

Catchment Characteristics only need to be included with the first submission to the
database manager and following any updates to the calculations given new GIS data
and analysis.
For WQ Results
= There should be one row per station per event date.
= There should only be blank data if a specific constituent was not included in the
laboratory analysis.
= QA/QC should always be “Yes.” It is verification by submitting agency that all data
was properly checked according quality assurance standards. Any explanation of
flagged, missing, or questionable data should be included in the DataNotes field.
For WQ Precision
= There should be one row per station.
= Precision is calculated using all available data from all years of data collection.
Values should be updated annually using the complete dataset.
= There should only be blank cells if no field replicates have been collected and
submitted to the lab for a constituent, or if the lab has not performed a replicate
analysis for that constituent.
For Event Information
= There should be one row per event.

TABLE 6.12
Database
Field .
Field Name Description Type, Units | Precision® Standardized
! Format
Size,
Format
CATCHMENT CHARACTERISTICS
Observation Provided by
StationID . Text n/a n/a TRWQMP data
station
manager
. Date of GIS Date —
AnalysisDate analysis Short Date n/a n/a MM/DD/YYYY
Sub-watershed Provided by
Sub-watershed where station is Text n/a n/a TRWQMP data
located manager




TABLE 6.12

Database
Field .
Field Name Description Type, Units | Precision® Standardized
' Format
Size,
Format
CatchArea Area of catchment Nggubtj;_ acres 2 Positive number
CatchLandUse !Domlnant land use Text n/a n/a Qhoose from list
in catchment in Table 6.9
Percent Number —
o impervious o Ranging from 0
Catch%Imperv . Double — Yo 2
coverage in Percent to 100
catchment
WQ RESULTS
Observation Provided by
StationID . Text n/a n/a TRWQMP data
station manager
Date of sample Date -
EventDate collection Short Date n/a n/a MM/DD/YYYY
Agency performin Provided by
FieldAgency gency p 9 Text n/a n/a TRWQMP data
monitoring manager
First Initial. Last
Personnel Name
FieldPersonnel performing Text n/a n/a (individuals
monitoring separated by
commas)
Type of sample
SampleType collected based on Text n/a n/a DSC
assessment type
Total Suspended Number —
ConcTSS Solids mg/L 2 if ND = 0.10
. Double
concentration
ConcNOX Nitrate Number =1 g/ 2 if ND = 1.00
concentration Double
ConcNH4 Ammonia Number =1 2 if ND = 1.00
concentration Double
ConcTN Total Nitrogen Number =\ - 2 if ND = 35.00
concentration Double
Soluble Reactive Number —
ConcSRP Phosphorous Double ug/L 2 if ND = 1.00
concentration
ConcTP Total Phos.phorous Number — ug/L 2 if ND = 1.00
concentration Double
ConcOG Oil and Grease Number = o 2 if ND = 5.00
concentration Double
Total Extractable
Petroleum Number — . _
ConcTEPH Hydrocarbon Double ug/L 2 if ND = 100.00
concentration
ConcCu Copper Number — | 2 if ND = 0.40
concentration Double
ConcPb Lead Number — 2 if ND = 0.10
concentration Double
Mercury Number — _
ConcHg concentration Double ug/L 2 IFND = 0.01
Conczn Zinc concentration | NUMPer— 1o 2 if ND = 0.10
Double
- ND depends on
ConcPesticides® Pesticide Number — | 2 the targeted
concentration Double pesticide




TABLE 6.12
Database
Field .
Field Name Description Type, Units | Precision® Standardized
' Format
Size,
Format
QAQC QA/QC performed Yes/No n/a n/a Yes, No
on data
Explanation of
flagged, missing, If none, enter
DataNotes or questionable Memo n/a n/a NONE.
data
WQ PRECISION
Observation Provided by
StationID . Text n/a n/a TRWQMP data
station
manager
Most recent
CalculationDate sample date used Date — n/a n/a MM/DD/YYYY
in precision Short Date
calculations
Calculated field
precision (% error) Number — Ranging from 0
FP_Constituent Double - % 2
for each to 100
. Percent
constituent
Calculated lab
precision (% error) Number — Ranging from 0
LP_Constituent Double — % 2
- for each to 100
. Percent
constituent
# samples used in Number —
FPC_ Constituent field precision n/a 0 Positive number
- ! Integer
calculation
# samples used in Number -
LPC_ Constituent lab precision n/a 0 Positive number
: Integer
calculation
EVENT INFORMATION
Observation Provided by
StationID . Text n/a n/a TRWQMP data
station
manager
Date of sample Date -

EventDate collection Short Date n/a n/a MM/DD/YYYY
Choose from:
winter rain, rain
on snow,

EventType Runoff event type Text n/a 0 snowmelt,
summer rain,
irrigation

Number of days Number —
EventAntecedent prior to event with days 0 Positive number
S Integer
no precipitation

EventTotal Tota_l gvept Number — inches 2 Positive number

precipitation Double

APrecision is the number of digits to the right of the decimal place (e.g., 2 means value is reported as #.##).

Bover 170 pesticides can be analyzed in the multiresidue screening. The concentrations which are reported
are highly specific to the catchment and its land management practices. Therefore the TRWQMP does not
specify the concentrations of which pesticides should be reported. This should be addressed on a catchment
by catchment basis.

ND is non-detect, or below detection limit.

Table 6.12. TRWQMP database field types and reporting requirements for discrete community
sampling assessment analysis.
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FIGURE 6.9
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STATION VISIT CHECKLIST FOR SETUP/SHUT-DOWN

Truckee River Water Quality Monitoring Program
Type of Event (circle one): Thunderstorm Rain Snow Mix Snhowmelt

Set-Up Crew Name:
Station ID#:
Weather:
QPF/POP:
Date & Time that Set-Up is Complete:

SITE INSPECTION Yes/No Observations &/or Actions Taken to Correct
Is mounting hardware intact?

Are snow and/or ice present?

Is flow occurring?

Are unusual materials present?

Are there flow obstructions?

Is sediment present?

Any other issues?

Were pictures taken?

SAMPLING SET-UP CHECKS

Complete site inspection

Inspect passive sampler for damage

Position sampler inlet at desired height based on targeted runoff event
Mount passive sampler to the mounting hardware

Check that sampler inlet was installed at the proper height for targeted event
Sampler inlet height (cm):

SAMPLING SHUT-DOWN CHECKS

Inspect equipment for malfunction and record observations below

Did bottle seal properly? (YES / NO)

Collect sample

Put lids on sample bottles, properly label sample bottles, place samples in cooler with ice
Max depth on staff gauge (cm):

Complete chain of custody form

Date & time that shut-down is completed

i

Comments/Problems:
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General Health and Safety Plan

General Information

This task-specific health and safety plan (HASP) provides safety-related information and requirements
specific to the task and work location(s) described. General requirements contained in the CDM Smith
Health and Safety Program along with those described in this task-specific HASP will be implemented
except where noted. Significant changes to this HASP shall be documented and reviewed by the division
HSM.

Project Name: Truckee River Water Quality Monitoring Program Phase 1

Client: Placer County

Project No.: 28640-74864 Date: October 13, 2010

Performing Organization(s): CDM Smith Inc conducting stormwater monitoring for Placer County.
Planned Duration of Field Activities: 2010 — 2012

Project Location: Truckee River Watershed within Placer County jurisdiction.

Key Personnel

Project Manager: Stefan Schuster Telephone: 530-582-7235
Project Health and Safety Contact: Russell VVadenais Telephone: 530-214-6286 (cell)
Project Field Personnel Responsibilities Telephone

Neal Batchelder Monitoring Activities 775-690-2679 (cell)
Christine Eklund Monitoring Activities 530-214-6285 (cell)
Greg Porter Monitoring Activities 530-386-6244 (cell)

Project Site Description

Several monitoring locations exist within Placer County (nine Bioassessment, two Community Level
Discrete Sampling, and six Tributary Level Discrete Sampling). Monitoring sites are either within creek
channels or at drainage inlets or pipe outfalls into streambeds. Project also includes biannual rapid
assessment monitoring where field crews will be walking a one mile stretch of 5 different creeks (Martis
Creek, West Martis Creek, East Martis Creek, Squaw Creek and Bear Creek) within the channel during low
flow conditions. A Stream Gaging Station will be established and operated on Martis Creek.

csDrnMith Page 1 of 1

Health and Safety Program
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General Health and Safety Plan

Description of Work Activity

Work activities include water quality monitoring at several locations within Placer County in winter conditions when snow and ice are
present. Field work will consist of entering drainage structures and stream channels to collect water quality samples and other data. A
biannual rapid assessment and bioassessment monitoring of Squaw Creek, Bear Creek, Martis Creek and its tributaries will involve
walking within a streambed for 2-3 miles per day.

Potential Hazards Hazard Controls
Slips/trips/falls Wear proper footwear and avoid walking on slippery surfaces such as wet or snow
covered rocks.
Heat and Cold Stress Wear appropriate clothing. Monitor temperatures and take breaks as needed to
maintain safe working condition.
Vehicular Traffic Hard hats and safety vests must be worn in the field at all times. Traffic cones must

be placed as appropriate to warn drivers of a parked vehicle or of work within the
road shoulder.

Heavy lifting, shoveling Use proper lifting techniques and equipment for manhole covers and inlet grates.
Training Required Equipment Required
None PPE including boots, hard hats, and safety vests

Traffic Cones

SI'I'IIth Page 2 of 2
Health and Safety Program
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General Health and Safety Plan

Emergency Information

Police: 911

Fire: 911

Ambulance: 911

Nearest Medical Facility: Tahoe Forest Hospital

Address: 10121 Pine Ave. Truckee, CA 96161

Telephone: 530-587-6011

Driving Directions: From 1-80, exit at SR89 South and head north to Donner Pass Rd. Take a right on Donner

Pass road and travel approximately 0.33 miles to Pine Ave. Turn right on Pine Ave. and Tahoe Forest Hospital
is on the left. See attached map.

Reviews

Project Manager 5};4" SAET_— _ Date: _10/13/10

CDM
mi Page 3 of 3
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Attachments
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WETLAB

SOP NO. 11.07
REV. NO. O
PAGE 1 OF 2

STANDARD OPERATING PROCEDURE
TITLE: Bottle Washing for Client Requests (CDM)
METHOD NUMBER: N/A

MATRIX: N/A

APPROVAL
DATE I1SSUED: January 28, 2009
PREPARED BY: Andy Smith

TECHNICAL APPROVAL /\/ i W
QUALITY ASURANCE APPROVAL /‘4 U(‘\/\’“‘K

[

1. SCOPE AND APPLICATION

This SOP describes the cleaning procedure for client supplied sample bottles. The most common client
that supplies botiles for cleaning is CDM. The utmost care must be given to all sample containers while
cleaning due to the possibility of cross-contamination. Proper cleaning ensures that no contamination
will be introduced when the client uses the bottles for future sampling events,

2, SUMMARY OF METHOD

All sample bottles are washed with phosphate-free soap, rinsed with tap water followed by a DI water
rinse. Also a “bottle blank” is collected for lab analysis to prove good cleaning practices. It is expected

to have the bottles cleaned and ready to return to the client no later than 5 business after the
containers were received by the lab.

3. SAFETY

3.1 Safe lab practices must be followed at all times. Always wear safety glasses, lab coat, and
gloves when working with lab soap or client samples.

3.2 Avoid skin contact, ingestion, and inhalation of lab soap or client samples,

4. SAMPLE HANDLING AND PRESERVATION
N/A



WETLAB

10.

11.

SOP NO. 11.07
REV. NO. 0O
PAGE 2 OF 2

APPARATUS

5.1 Brushes of various sizes,

5.2 Barnstead Nano-Pure Dl water system: Capable of delivering 18 mega-ohm DI water.

REAGENTS

6.1 Lab dishwashing detergent: LIQUI-NOX or ALCO-TABS

PROCEDURE FOR CLEANING GENERAL GLASSWARE

7.1 Empty sample botties of any client sample and rinse with tap water.

7.2 Fill bottles with soapy water and allowed to soak overnight.

7.3 After bottles have soaked overnight, pour out the soapy water and use a brush to clean inside
of bottle. Pay specia! attention to any residual dirt that might remain in the bottle. This is
particularly an issue for samples that contained a lot of dirt. The main spot for dirt build up is in
the small ridge that runs along the very bottom of the bottles.

7.4 Once all dirt has been removed rinse out any soap by rinsing 4 times with tap water.

7.5 The final cleaning step for the bottles is to rinse each bottle 3 times with 18 mega-ohm DI water
located in the carboy by the Barnstead Nano-Pure water system.

7.6 Caps can be cleaned by submerging them in soapy water and cleaning with a brush. Rinse 4
times with tap water foliowed by 3 rinses with 18 mega-ohm D! water.

7.7 Once the final cleaning step has been performed fill one random bottle with 18 mega-ohm DI

water and submit to lab supervisor as the “bottle blank”. One bottle blank shall be submiiited for
each day of bottle cleaning to ensure consistent and adequate cleaning procedures.

QUALITY CONTROL

8.1 Bottle blank analysis for all parameters requested on a regular basis for the client whom
submitted the bottles.

CALCULATIONS and INTERPRETATION
N/A

REPORTING FORMAT
N/A

REFERENCES

12.1  “Standard Methods for the Examination of Water and Wastewater” 19 iti
APLIA AW A | ewater’, 19th Edition, 1995,
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6.7 Tributary Level Discrete Water Quality Monitoring Protocols

Tributary water quality measurements capture the integrated water quality signal of upstream
pollutant sources with respect to sediment and nutrients during ‘worst-case scenarios’. These
measurements are collected through the use of both passive samplers installed in-stream to
sample targeted stream discharges and grab samples collected during peak spring snowmelt
conditions. Locations of observations and associated justification are outlined in Section 5.0.

6.7.1

Station Selection and Instrument Installation Protocols

A. Site Selection Strategy
When reviewing and selecting tributaries for sampling, the following considerations should be
made to prioritize sampling stations:

Disturbance level within sub-watershed (GIS source prioritization results, Section 3.1).
Ideally, the inclusion of a low disturbance sub-watershed occurs to provide regional
context.

Stable cross section — accurate and consistent hydrology measurements depend upon a
cross section that minimally aggrades or degrades over time and is not predisposed to
bank erosion.

Location at downstream end of tributary to characterize entire sub-watershed.

Straight reaches typically have more uniform and well-mixed flow to collect a more
representative sample.

Security — stations should be located in places where vandalism is unlikely to occur, or
proper precautions should be taken to ensure security of equipment.

Access — safety and logistics. Field personnel must be able to easily and safely get to
the sampling station. If station is located on private property, permission to enter
property must be granted to field personnel prior to station installation.

B. Pre-Installation Site Analysis
Objective: Reconnaissance and survey site. Use basic hydrologic and geomorphic equations to
determine the relative elevation of the targeted discharges (slightly below bank-full, 10-year
instantaneous peak, and an intermediate halfway between the two) at the station.

Personnel Needed:

Field Work: 2 field personnel 6-8 hours to recon and survey site
Office Calculations: 1 office personnel 8 hours to perform hydrologic calculations

Equipment Needed:

e survey equipment (level transit, tripod, survey tape, stadia rod, etc.)
flow measurement equipment (flow meter, survey tape, stopwatch, etc.)
flagging

nail/stake for benchmark and cross section monuments

camera

protocols (Section 6.7.1.B)

field notebook

pens/pencils

steel sign/fence post

staff plate

drill




e screws
e wooden post
e radiator clamps

1. Field Work:

a. Select stable cross-section for station installation.

b. Visual geomorphic and hydrologic observations are conducted to identify and flag
channel indicators of specific discharge conditions. Features are flagged and noted
during survey. The purpose is to identify the elevation of specific flow conditions within
the stream. Geomorphic and hydrologic features in the stream channel include:

¢ Bankfull indicators, described in detail in Rosgen (1996)

¢ Top of highest depositional features (e.g., point bars, central bars within active
channel)

e Break in bank slope

e Change in particle size distribution in bank

¢ Rock stain elevations or other evidence of flow

o Flow debris in riparian vegetation

e Exposed roots in bank indicating persistent erosion.

c. Install staff plate to measure channel stage instream at station where measurements can
be taken from field personnel standing on the bank. Place in active channel to allow
accurate representation of stream flow conditions. Ideally staff plate is installed within
cross section where passive samplers will be installed.

i. Size and cut wooden post to fit to vertical steel sign or fence post.

ii. Using drill, screw staff plate to wooden post, ensuring that bottom of staff plate is
even with bottom of wooden post.

iii. Secure vertical steel sign/fence post or rebar in channel substrate. Generally sign
post should be buried 1-2ft in substrate for stabilization.

iv. Attach wooden post to vertical steel sign post using radiator clamps. Wooden post
should be placed on channel bottom to ensure staff plate readings are equal to
actual water depth in channel. Radiator clamps should be spaced evenly along the
length of wooden post to properly secure staff plate.

d. Field personnel survey longitudinal profile and 5-8 stream cross sections to document
topography within the selected reach. The cross section locations must include each
station where any instrumentation will be installed (staff plate and stage recorder,
passive samplers).

i. Establish local benchmark well above the highest flood level, using steel rebar. Mark
with flagging and detail location description in field notebook. True elevations are not
necessary.

ii. Survey Oft on staff plate.

iii. Survey longitudinal profile.
¢ Longitudinal profile should extend at least 50ft upstream and downstream of the

desired installation location.
o Record measurements every 10ft.

iv. Survey 5-8 cross sections along longitudinal profile.

o Extend cross sections a minimum of 20ft beyond evidence of flow on each bank.

e Establish cross section endpoints using nails/stakes. Mark with flagging and
detail location description in field notebook.

¢ Run survey tape between monuments, perpendicular to flow.

¢ Record measurements at every break in slope. Include edge of water
measurements.




e. Measure flow using six-tenths depth method (see Appendix E for details) at the cross
section where instrumentation will be installed.

2. Office Calculations.

a. Graphically plot longitudinal profile and cross-sections.

b. Calculate stream discharge (see Appendix E).

c. Use visual field observations, cross section and longitudinal morphology, and stream
discharge measurements to develop best estimates of the specific stage-discharge
relationships at the selected site. Hydrologic data sets generated over time will improve
the specific quantification of discharge for each sampler installed. The long-term benefit
of these stations is consistent sampling of high flow conditions during the same
discharge on the rising limb of every subsequent hydrograph.

i. Select the 3 elevations that are assumed to represent bank-full, the 10-year
instantaneous peak, and halfway in between.

ii. Estimate the discharge at each of these elevations. Use Figure 6.10, equations and
relationships below in developing the estimates. The passive samplers are installed
at the corresponding stages and final installed locations are surveyed.

Stream Cross Section at Site Longitudinal Profile of Reach
staff plate &

peak stage recorder
| / Sampling Site
4 ‘M‘\

Channel Bed
e

=

—

In-stream passive
sampling device

‘e::

A
-

zpis the stream stage (ft) as determined from staff plate measurements.
o Discharge (Q, cfs) at site when sample is collected, Qp = vp * Ap, where
e velocity (v, ft/s) is determined using Manning’s equation, vp = (1.49 * Rp?? * SD”Z)/n, where
Rp is the hydraulic radius (ft), expressed as Ap/wpp.
= Ap (blue shaded area in Figure 6.10) is the cross-sectional area (ftz) of the stream when
sample is collected .
= wpp (black line in Figure 6.10) is the wetted perimeter (ft) of the channel when sample is
collected.
= sp is the slope of the channel, defined as change in height (H, ft) over change in length
(L, ft).
= n is the Manning’s roughness coefficient for the site. Use Dunne and Leopold (1978) to
determine appropriate Manning’s coefficient based on site channel characteristics.
e Ap (blue shaded area in Figure 6.10) is the cross-sectional area (ftz) of the stream at
elevation/stage where sample is collected.

Figure 6.10. Geomorphic equations necessary to estimate stage v. discharge rating curve
for tributary discrete water quality measurement station.

d. Create and populate Table 6.13 following above calculations. This table can be used in
the field to determine the proper elevation of the sampler installations given the exact
location within the cross section. It should be populated with several cross section
distances to allow for maximum flexibility during instrument installation.




Table 6.13
Cross Channel Bankfull 10-year peak Intermediate
Section Stage . . .
Location (staff I;glogvh; Estimated ';g'c?vh; Estimated ';g'ogvh; Estimated
(dist from plate Discharge Discharge Discharge
left bank) | reading) Streambed Streambed Streambed

Table 6.13. Tributary water quality calculation results for field installation.

C. Instrument Installation
Objective: Install three discrete passive samplers instream to sample the water column for sediment
and nutrient concentrations on the rising limb during three pre-determined stream discharges
consistently over time in the same location. Install pressure transducer to collect near-continuous
water depth data on 15-minute intervals. Survey all installed equipment relative to local benchmark
to verify and update initial discharge calculations.

Recommended Products:

The TRWQMP summarizes the installation and approach using Nalgene Storm Water Samplers
(see Table 6.7 in Section 6.5), as they are cost-effective, EPA compliant, convenient and versatile.
The one setback is that they collect only 1L of sample volume. Larger-volume passive samplers can
be fabricated for installation to increase the flexibility to submit water samples for multiple pollutant
analyses, if desired.

In-Situ LevelTroll 500 pressure transducers are recommended (see Table 6.7 in Section 6.5) based
on their track record of performance and reliability in the Lake Tahoe climate. The pressure
transducers are available in vented and un-vented models. If the un-vented model is installed on-
site, access to 15-minute barometric pressure is necessary (see Table 6.7 in Section 6.5, footnote
A). Pressure transducers with similar specifications to the In-Situ LevelTroll 500 in terms of sensor
accuracy, precision and range, data storage memory, battery life, and reliability in cold weather may
be used as well.

Personnel Needed: 1-2 experienced field personnel 6-8 hours per station to install passive
samplers and instrumentation.

Equipment Needed:
e three (3) Nalgene Stormwater Samplers [Cat. No. 1100-1000]
¢ three (3) Nalgene Stormwater Mounting Kits (includes mounting tube, clamp, wire hanger,

cable tie, and mounting stake)

slot-headed screwdriver

flagging

shovel

digging bar

Nalgene Installation Guide (Appendix F)

vertical steel sign/fence post or rebar

side braces

un-vented/vented pressure transducer

BaroTroll housing (3ft long 8” PVC, top, lock)

wire/cable

perforated PVC

PVC end cap

lock




post driver

level

radiator clamps

survey gear (transit, tripod, survey tape, stadia rod)

tools

drill

Protocols (Section 6.7.1.C)

Table 6.13 (cross section stage/discharge measurements)

flow measurement instruments (survey tape, AA or pygmy meter, stopwatch, etc.)

Installation:

Note: The most effective installation materials, housing and configuration for each station will
depend upon site conditions and limitations. Trained and experienced field personnel should be
used to ensure proper and safe installation of expensive equipment in stream.

1. Calibrate and setup instruments (In-Situ LevelTroll 500, In-Situ BaroTroll if necessary) in

office.
a.
b.
C.

Follow software instructions provided in user manuals.
Check that date and time are accurate.
Set to record data on 15 minute intervals.
o Water depth as feet. Calibrated and corrected for elevation (barometric pressure
differences).
e Pressure in psi. Calibrated and corrected for elevation.
¢ If an un-vented instrument is to be installed, access to vented barometric pressure
data is required. A vented instrument can be set to record on same 15 minute
interval and installed on-site, in the office, or at another nearby station. One BaroTroll
instrument can be used to correct multiple unvented gages. The In-Situ software can
link unvented instrument data and vented data to correct the water depth time series
automatically. The barometric corrections can also be conducted manually.

2. Install passive samplers.

Note: For best results, samplers should be installed during low flow conditions when access to
the channel is the greatest. To avoid contamination Storm Water Samplers should not be left at
site between sampling events.

a.
b.

Determine cross section distance of installation location.
Installation and housing must be secure and sturdy enough to remain in place during
high flow events and potential collisions with debris.

e Secure vertical steel sign post/rebar in stream bed so (1) it is buried 1-2ft in channel
substrate for stabilization and (2) it rises at least 1ft higher above the streambed than
channel stages calculated in Table 6.13.

o If possible, place side braces into the stream bank to further secure vertical post.

¢ Depending on the differences in stage between targeted discharges, it may be
possible to secure more than one sampler to a single vertical sign post.

Based on location within the cross section, calculated height above the streambed
(Table 6.13), and location of vertical sign post holes, determine the position of each
sampler housing to ensure proper sampling of the targeted discharges. Top of Storm
Water Sampler should be at the height above streambed at that cross section location
corresponding to targeted discharge.

Install Nalgene Mounting Kit according to the details in Appendix F for stream mounting.
Install kit on upstream side of sign post to reduce obstruction of sample.




e.

Test placement of Storm Water Sampler at station. Use level to ensure that sampler will
rest evenly on housing. Make any adjustments necessary.

3A. Install un-vented pressure transducers.

a.

OR:

Secure vertical sign post/rebar in streambed, buried 1-2ft in channel substrate. If
possible, use a sign post already installed for passive samplers. Place side braces into
the stream bank to further secure housing, if necessary.
Attach PVC (with perforations along bottom 1-2ft) to post/rebar using radiator clamps.
Radiator clamps should be spaced evenly along the length of PVC to properly secure it
to the post/rebar.
Install pressure transducer within PVC. Attach sufficient length of stainless cable to
instrument to ensure placement at the bottom of PVC.
Loop cable through PVC cap and lock cap to PVC to prevent theft or vandalism.
One vented pressure transducer (In-Situ BaroTroll, see Table 6.7 in Section 6.5) will
need to be installed somewhere in the project area to record and allow correction for
barometric pressure differences. It is not necessary to install one at every station. One
vented transducer can be used for the entire watershed, as long as data is recorded on
15-minute intervals and widely available to all agencies operating instruments and
reporting to the TRWQMP. To install a programmed In-Situ BaroTroll on-site:

¢ Choose location above the high flow line to ensure instrument cannot be inundated.

¢ Bury a 3ft long 8” PVC piece in ground. Place BaroTroll in PVC.

¢ Lock top in place to prevent theft and/or vandalism.

3B. Install vented pressure transducer.

a.

b.

d.
e.

Secure vertical steel sign post/rebar in streambed, buried 1-2ft in channel substrate. If
possible, use a sign post already installed for passive samplers. Place side braces into
the stream bank to further secure housing, if necessary.
Attach PVC (with perforations along bottom 1-2ft) to post/rebar using radiator clamps.
Radiator clamps should be spaced evenly along the length of PVC to properly secure it
to the post/rebar.
Install pressure transducer within PVC. Run instrument cable with PC attachment to
bank.
e Ensure vented LevelTroll is purchased with sufficient length of cable to extend
instrument to desired location in stream.
¢ Special care should be taken to ensure cable does not kink or bend.
¢ End of cable should be installed in location above the high flow line to ensure cable
top is not inundated.
Cable should be locked to prevent theft or vandalism of instrument.
No BaroTroll is needed if all Level Trolls used are vented.

4. Measure flow at established cross section using six-tenths depth method (see Appendix E for
details).

5. Survey the station.

a.

Survey elevation of all installed instrumentation relative to the local benchmark and
location within the channel cross section. Include top of passive samplers, Oft on staff
plate, pressure transducer, etc.

Upon return to office, use updated survey to recalculate targeted discharge at which
passive samplers collect water.




6.7.2 Event Sampling Strategy

Near-continuous pressure transducers collect water depth data year-round on 15-minute intervals
(see Table 5.3).

Discrete tributary stations are monitored using two methods: (1) samples collected from the in-
stream passive samplers based on specific stream discharges within the tributary and (2) grab
samples collected in-stream during the spring snowmelt peak. Strategies for anticipating a sampling
event for both methods are provided below.

A. Targeted Discharge In-stream Passive Samplers
This method increases the comparability of samples across stations and over time. The three
passive samplers are each installed to sample the water column on the rising limb at the stage
corresponding to a specific discharge. Ideally in an average water year, 10-15 discrete water
samples are collected. Field personnel must track climate and regional streamflow conditions to
determine when potential sample collection may occur at stations.

o Become familiar with the streamflow patterns from USGS gage #10338000, Truckee River
near Truckee, CA and/or #10346000, Truckee River at Farad, CA. These USGS gages were
selected on the assumption that the tributary itself is not gaged. If real-time streamflow data
is available on the tributary at a location with similar characteristics (elevation, watershed
area, etc.) as the discrete tributary station, this data should be used instead as it more
accurately portrays the conditions on-site.

e Study the historical streamflow patterns to understand the seasonal changes (timing,
discharge increases) at the gage station and to understand the corresponding
discharges at the tributary station. Use field discharge measurements to develop better
understanding of discharge relationship between the stations.

e Frequently check the real-time data to anticipate when a sampling event may occur.

¢ Monitor weather to assist with anticipation of targeted discharges associated with winter
rain, rain on snow and summer thunderstorm events.

e Check www.wunderground.com. Possible stations include:

= Tahoe Truckee Airport (KTRK)

= Truckee #2 CA US SNOTEL (MTRUC1)

= Alder Creek Middle School (KCATRUCK24)

= Truckee-Glenshire ES CA US DRI (MGLSH)

= RAWS Stampede (MSMDC1)
e Check NOAA National Weather Service (www.nws.noaa.gov).
e Check the Weather Channel (www.weather.com).

B. Spring Snowmelt Grab Sample
This method characterizes pollutant transport during spring snowmelt conditions. Samples are
collected with each incremental increase in discharge during spring snowmelt to ensure the rising
limb of the snowmelt peak is characterized. Samples are collected at each tributary station between
8:00-9:00am to ensure consistent and comparable results. Ideally, 8-12 samples are collected
annually to characterize the spring snowmelt, however it is of utmost importance to collect samples
over the duration of the rising limb of the snowmelt peak. Additional samples may be necessary to
ensure proper sampling.

e During peak snowmelt times (March through June) monitor daily the streamflow at USGS
gage #10338000, Truckee River near Truckee, CA and/or #10346000, Truckee River at




Farad, CA. These USGS gages were selected on the assumption that the tributary itself is
not gaged. If real-time streamflow data is available on the tributary at a location with similar
characteristics (elevation, watershed area, etc.) as the discrete tributary station, this data
should be used instead as it more accurately portrays the conditions on-site.

o Become familiar with the relationship between discharge at the USGS gage and at the
tributary station. Use field discharge calculations to develop better understanding.

¢ Initiate snowmelt sampling following a 20% increase in the baseflow at the USGS gage.

o Check the USGS gage daily to determine if there has been an increase in discharge
compared to the previous sample collection. Sample only if an increase in discharge
from the previous snow melt sample is observed. Continue daily sampling until it is clear
that the seasonal snow melt peak has passed and daily increases in streamflow are no
longer observed.

o Often times multiple snowmelt peaks can be observed in one season. For subsequent
snowmelts, only sample at those discharges that have not already been sampled. For
example, if a sample in March was collected at 150cfs, then 150cfs should not be
sampled again in May. Continue to check daily to monitor additional increases in stream
discharge.

e Samples should be collected consistently between 8 and 9am. Observations made at
both USGS gages (#10346000 and #10338000) show peak daily streamflow during
spring snowmelt conditions occur between 10pm and 4am. It would not be safe nor
logistically appropriate to presume field personnel could sample at these times.
Additional analysis shows that the morning hours (8-9am) have consistently higher
discharges on average than the afternoon hours (4-5pm).

e Track the daily high temperature patterns at the weather stations listed in the section above.
Several consecutive days of above freezing temperatures may trigger snowmelt in the
catchment.

¢ |If possible, frequently monitor the conditions at the sampling station. Look for signs of runoff
and track the changes in snow depth.

6.7.3 Field Evaluation Protocols

Objective: Regularly maintain and download the data from the near-continuous pressure transducer
recording depth on 15-minute intervals to create station discharge time series. Prior to a targeted
event sampling, arrive at the station to prep sampler. Following the targeted event, return to collect
sample and submit it to the laboratory for analysis.

Personnel Needed:
Instrument Maintenance: 1 field personnel 1-2 hours per month for instrument maintenance,
data download, calibration, etc.
Targeted Discharge Events: 1 field personnel 1-2 hours prior to an event to prep sampler and 2
field personnel 2-4 hours following event to collect sample and measure discharge.
Spring Snowmelt: 2 field personnel 2-4 hours to collect grab sample and measure discharge.
Equipment Needed:
Monthly Maintenance:
e charged computer
appropriate instrument cables
extra computer battery
calibration materials
camera
field notebook




pens/pencils
instrument logs (Figure 6.11 attached at the end of this section)
instrument batteries (if replaceable)

Targeted Discharge Event:

Nalgene Storm Water Sampler

tarp

distilled, de-ionized water

camera

field notebook

pen/pencil

protocols (Section 6.7.3)

cooler and ice

Ziploc

sharpie

sample labels (Figure 6.7 attached at the end of this section),
chain of custody (Figure 6.8 attached at the end of this section)
station visit log (Figure 6.9 attached at the end of this section)
field notebook

flow measurement instruments (survey tape, AA or pygmy meter, stopwatch, etc.)

Spring Snowmelt:

depth-integrated sediment sampler

sample analysis bottle (see Table 6.10 in Section 6.5 for necessary bottle volume, type
and chemical preservation)

tarp

distilled, de-ionized water

camera

field notebook

pen/pencil

Protocols (Section 6.7.3)

cooler and ice

Ziploc

sharpie

sample labels (Figure 6.7 attached at the end of this section),

chain of custody (Figure 6.8 attached at the end of this section)

station visit log (Figure 6.9 attached at the end of this section)

field notebook

flow measurement instruments (survey tape, AA or pygmy meter, stopwatch, etc.)

Field Observations and Data Collection:

Keys to good field work:

Be safe. Event sampling is by nature hazardous due to storm conditions. Field personnel
should always wear proper protective clothing when outside during a storm. Personnel
safety always comes first. Use best professional judgment. If conditions do not allow
safe access to the sampler, personnel should wait until safe conditions exist.

Follow the protocols closely and review prior to each field mobilization. Use the provided
data sheets.

Take detailed field notes in a field notebook. At the end of the field day, spend several
minutes reviewing notes and adding any additional information, observations, problems
encountered, suggestions, etc.




o Take photos detailing station conditions and discharge events. Establish photo points
(location, camera orientation) and repeat every visit to document changes over time,
discharges, seasons. Detail the locations of each photo on field datasheet or in field
notebook.

o All field work is referenced by view/context looking downstream (e.g., right bank is
defined as the bank on your right when looking downstream).

o Take all precautions to avoid sample contamination.

e Be aware of the pollutant of concern and be cautious to avoid contamination.
Sources of contamination vary with different pollutants.

¢ Clean sampling bottles, field equipment, etc. with distilled, de-ionized water.

¢ Properly label samples according to protocols and accurately complete chain of
custody forms.

e Field triplicates should be collected a minimum of once per year. For field triplicates,
three samples are collected at the same time at the same location by the same field
personnel and submitted to the laboratory for QA/QC purposes.

1. Monthly Maintenance
a. Connect instruments to computer.
i. For In-Situ pressure transducers, cable connects to computer via 9-pin serial port.
b. Use instrument software to connect to instrument. Follow instructions in instrument user
manual. Contact company technical assistance for troubleshooting advice for
instruments.
i. Download data to computer. Check data to ensure there are no data gaps and the
data seems accurate.
ii. Check date and time.
iii. Check battery level. Change if below 50%.
iv. Clean/wipe off probes. Recalibrate if necessary, depending on cleanliness and
comparison of data to conditions observed at station.
v. Fill out instrument maintenance log (see Figure 6.11 attached at the end of this
section).
Set up instrument to start recording again on 15-minute intervals.
Secure instrument in housing.
e. Complete station visit log (see Figure 6.9 attached at the end of this section). Take
photos. Record staff plate measurement.

oo

2. Targeted Discharge Event Monitoring
a. Deploy Storm Water Sampler.

i. Arrive at station 24-48 hours prior to anticipated target discharge.

ii. Check mounting kit to ensure it has not been damaged since last visit, is still secure,
and will allow for proper sample collection. If there are any problems, fix if possible. If
it cannot be fixed immediately or prior to targeted discharge, describe problem on
station visit log and report to project manager. Housing should be fixed prior to any
subsequent sampling, to ensure the targeted stream discharge is being sampled
properly.

iii. Avoid contamination. Place all materials on tarp while prepping station. Rinse
materials with distilled, de-ionized water, as necessary.

iv. Deploy Storm Water Sampler in mounting tube at station in the housing associated
with the targeted discharge.

v. Record staff plate reading. Take photos. Complete necessary information in station
visit monitoring log (see Figure 6.9 in attached at the end of this section).

b. Collect sample.




V.

Vi.

Vii.

Arrive at the station when discharge has receded and conditions allow safe entry into

the stream.

Remove Storm Water Sampler from mounting tube and immediately seal top with lid.

Sample must have been properly collected in order to be submitted to lab.

¢ If sample has exceeded the proper holding time in the passive sampler (see
Table 6.10 in Section 6.5), then samples cannot be submitted to lab. Sediment
holding times are lengthy. Samples to be submitted for nutrients can remain at
site up to 4 days if water/air temperatures are below 38°C. Evaluations of sample
condition must be made in field based on conditions prior to submission to
laboratory.

o |f the runoff volume was not great enough to fill the bottle and properly seal the
lid, sample in unusable - the exception being that field personnel arrived within
an hour of sample collection. In this case, sample can be submitted to lab, but
must be flagged as ‘unsealed’.

Consult Table 6.10 in Section 6.5, if analyses require chemical preservation transfer

sample to appropriate sample analysis bottle.

Complete label (see Figure 6.7 attached at the end of this section) for each bottle

and firmly secure to bottle. Label should include, at minimum, project, stream and

station name, date, time, and field personnel.

Place all bottles in Ziploc in cooler with ice and complete chain of custody (see

Figure 6.8 attached at the end of this section).

Take photos. Record staff plate measurement. Complete necessary information in

station visit monitoring log (see Figure 6.9 attached at the end of this section).

Deliver samples and completed chain of custody to appropriate laboratory within

stated holding times. Keep a copy of chain of custody for records.

c. Measure discharge at established cross section.

Consult Appendix E to determine the proper protocols during high flow conditions.
Field personnel safety is of the utmost importance.

Discharge is measured to verify the stage to discharge relationships calculated in
Section 6.7.1.B. Building a rating curve is an iterative process. Discharge should be
measured frequently in the initial years of station development to ensure the proper
discharge is being sampled. Subsequently flow measurements should only be
performed occasionally, or after a high, infrequent event to verify station conditions
have not changed. Even if field personnel are not present at station during the
targeted discharge, measuring over a range of discharges better constrains the
stage-discharge relationships and improves calculations to estimate the sampled
conditions.

3. Spring Snowmelt Monitoring
a. Monitor USGS streamflow gage according to guidelines in Section 6.7.2. Arrive at site
between 8 and 9am when sampling condition guidelines have been achieved (initial 20%
discharge increase over baseline flow, increase in discharge from previous day).
b. Collect grab sample. Follow protocols in Appendix | to collect a depth-integrated,
discharge-weighted sample. If flow conditions preclude this method, follow protocols in
Appendix | for high flow conditions.

At least one time per year, field triplicates should be submitted to the lab to calculate
field precision.

Complete label (see Figure 6.7 attached at the end of this section) for each bottle
and firmly secure to bottle. Label should include, at minimum, project and station
name, date, time, and field personnel.




iii. Place all bottles in Ziploc in cooler with ice and complete chain of custody (see
Figure 6.8 attached at the end of this section).

Take photos. Record staff plate measurement. Complete necessary information in

station visit monitoring log (see Figure 6.9 attached at the end of this section).

Measure discharge at established cross section.

i. Consult Appendix E to determine the proper protocols during high flow conditions.
Field personnel safety is of the utmost importance.

ii. Discharge measurements are conducted to gain understanding on the relationship
between the local conditions and the USGS streamflow gages. Flow measurements
should be taken frequently in the initial years of station development to gain a proper,
comprehensive understanding of the relative conditions. Once personnel can reliably
predict the snowmelt discharge conditions at the station using the USGS streamflow
data, flow measurements should be conducted only occasionally to verify the
relationship.

Deliver samples and completed chain of custody to appropriate laboratory within stated

holding times. Keep a copy of chain of custody for records.

4. Bi-annual Station Survey

a.

b.

C.

d.

Every 1-2 years resurvey instrument elevations to verify the relative elevation and
calculated targeted discharge.

Every 1-2 years resurvey channel cross section to determine aggradation or
degradation. The rating curves should be adjusted accordingly.

If any instrumentation (passive samplers, pressure transducer, staff plate) is replaced,
elevations of new instrumentation must be surveyed.

Based on updated survey, recalculate targeted discharges sampled by the in-stream
passive samplers.

6.7.4 Laboratory Analysis Protocols

Note: Many analytical laboratories are available. The TRWQMP was developed based on the
requirements of High Sierra Water Laboratory for sediment and nutrient analyses. Appendix G
summarizes the lab’s QA/QC SOPs.

QA/QC

a.

6.7.5

Table 6.11 in Section 6.5summarizes the laboratory analysis protocols and necessary
QA/QC requirements for High Sierra Water Laboratory. If another lab is chosen for
analytical work, the details of Table 6.11 may need to be revised.

All laboratory reports are checked for completeness, typographical errors, suspect
values, and for conformity between the chain of custody forms and the lab reports.

Data Management Protocols

1. Set up computer files.

a.

b.

Download photos from camera to office computer/server. Photos should be identified by
date, station ID and photo point.
Open a Microsoft Excel worksheet for station. Spreadsheets should be maintained for
instrument elevation, depth, flow and sample data. Column headings should include at a
minimum:
¢ Relative instrument elevations
A. discharge
B. stage — bankfull passive sampler
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. stage — intermediate passive sampler
. stage — 10-yr passive sampler
. stage — LevelTroll

. stage — staff plate

epth data

station ID

date

time

unvented pressure

vented pressure
baro-corrected pressure
baro-corrected depth

staff corrected depth
discharge

volume

Iow measurement data

station ID

date

time

staff reading

corresponding instrument depth reading

calculated discharge measurement
ample data

station id

date

time

field personnel

discharge

concentrations per constituent
boratory replicate results

station ID

date

time

constituent

lab concentrations

average concentration
ent information

date

type

# days antecedent dry conditions

total precipitation

2. Complete relative instrument elevations corresponding to discharges.
a. Based on field observations, instrument depth data and calculations performed in
Section 6.7.1.B, create a table relating stream discharge to corresponding instrument

depths/elevations. Use Table 6.14 as an example.

Stage (ft) Stage (ft)

Stage (ft)

Table 6.14
Discharge Bankfull Intermediate 10-yr LevelTroll Staff Plate
(cfs) Passive Sampler | Passive Sampler | Passive Sampler Depth (ft) Reading

(ft)

Table 6.14. Example tables for instrument elevation relative to discharge.




3. Add pressure transducer data to spreadsheet.
a. Append latest download to existing data.

b. Correct unvented data for changes in barometric pressure using vented data, if
necessary.

c. QA/QC data
i. Plot time series of corrected depth data.

ii. Keep raw data in raw data column.

iii. In baro-corrected depth column remove any data when instrument was out of water
or any suspect data that cannot be reasonably adjusted based on other available site
information.

d. Enter all staff plate observations to spreadsheet. Add corrected depth reading from the
same date and time.

e. Correct depth data based on differences between staff plate measurements and baro-
corrected readings from pressure transducer.

4. Create water volume time series.
a. For each field flow measurement, calculate stream discharge (Appendix E).
b. Create/update stage to discharge rating curve.
i. Plot staff plate readings (i.e., stage) versus discharge.

ii. Create trendline through data, finding the trendline type that creates the best R-
square value.

iii. Include equation and R-square on plot.
c. Using the trendline equation above, convert all staff corrected depth data to discharge.
d. Integrate discharge data over 15-minute intervals to calculate total water volume. Be

aware of corrected data gaps. If appropriate, integrate discharge data over a longer time
interval to account for gaps.

e. Plot water volumes over monitoring time period.

5. Enter laboratory data into spreadsheet.

a. Verify laboratory sample list against the chain of custodies to ensure results for all
submitted samples are present.

b. Enter all laboratory data, including field and laboratory replicate data.

e There should be one row for each sample submitted to the lab (including a row for
each field triplicate).

o If reported value is below detection limit, write detection limit value.
e If sample wasn’t analyzed for a constituent, leave cell blank.

e If a lab replicate was run, constituent value should be the average of the replicate
results. (See Step 6a.)

6. Analyze data.
a. Average laboratory replicate values.
b. Summarize sample data.
e There should be one row per station per event date.
¢ Column headings should include: station id, date, time, concentrations for each
constituent analyzed.

¢ For field triplicates, constituent concentration should be reported as the average of
the triplicates.
o If reported value is below detection limit, write detection limit value.
c. Calculated field precision as average percent error.




i. For each group of field triplicates, calculate StDev (3 samples) / Average (3 samples)
for each constituent.
ii. Average all values to calculate field precision for each constituent.
iii. Include count total number of values used to calculate precision value.
d. Calculate laboratory precision.
i. For each replicate, calculate Absolute (sample1 — sample 2) / Average of the 2
samples for each constituent.
ii. Average all values to calculate laboratory precision for each constituent.
iii. Include count of total number of values used to calculate precision value.

7. Determine discharge associated with each sample.
a. Fortargeted discharge events, assume sample was collected at the targeted discharge.
i. Verify assumption using discharge time series. Targeted discharge should have
occurred during time period when sampler was deployed at station.
b. For spring snowmelt samples:
i. If field discharge measurement was taken at time of sampling, use this value.
ii. If not measurement was taken, use calculated discharge from instrument data time
series for date and time corresponding to sample collection.

8. Summarize event data.
o Event date - standardized as the day the precipitation/runoff began.
o Event type — winter rain, rain on snow, snowmelt, summer rain, irrigation
¢ Number of days of antecedent dry conditions — number of consecutive days with no
precipitation/runoff prior to event start.
o Event precipitation — total number of inches of precipitation during event.
¢ It can be difficult to standardize the onset and end of a storm event. The following
parameters are suggested when looking at rainfall data to determine total event
precipitation. Ideally 30-minute data is available, however hourly data can also be used.
¢ An event has no more than a 4-hr gap in rainfall (i.e., there are no more than 8
consecutive 30-minute intervals without rainfall).
¢ An event begins when there are 4 consecutive 30-minute intervals with rain.
¢ An event ends when no rainfall has fallen in longer than 4 hours.

9. QA/QC.

a. All data entries and calculations should be verified by a secondary staff member for data
accuracy and completeness. Any missing or questionable data should be flagged for
review by project manager.

b. All field datasheets should be stored in the field agency office for at least 5 years
following the completion of the project.

c. Once established, nomenclature (station ID, etc.) should remain consistent over the life
of the TRWQMP.

6.7.6 Reporting Protocols to TRWQMP Database

The Tributary Level Discrete Sampling results obtained each year should be compiled, analyzed
and digitally submitted to the TRWQMP database. Data should be submitted to the database
manager annually and only include the data from the past year. Previously submitted data should
not be re-submitted unless QA/QC procedures have resulted in changes in data values. Section 7.0
details the recommended data management structure and associated procedures to facilitate the
integration of the TRWQMP data annually.




Discrete water quality results should be reported in one Microsoft Excel spreadsheet named
TRWQMP__ StationName_Year (ex: TRWQMP_DST-MC2_2010) that has four separate
worksheets: Instrument Data, WQ Results, WQ Precision and Event Information.
Column headings and field formatting requirements for Discrete Tributary Sampling data,
including data type, units, and precision level are presented in Table 6.15 for each
worksheet. It is critical that all data is submitted to the database in the standardized format,
especially in the required units, to ensure compatibility with all other submitted data and
proper integration into the TRWQMP database.
e For InstrumentData
= Each row should correspond to each 15-minute time interval available with QA/QC’d
data. Gaps in the time series should not be represented with blank rows. Only
include time intervals with data.
= There should be no blank cells — for each row of data there should be corresponding
information in each column.
e For WQ Results
= There should be one row per station per event date.
= QA/QC should always be “Yes.”It is verification by submitting agency that all data
was properly checked according quality assurance standards. Any explanation of
flagged, missing, or questionable data should be included in the DataNotes field.
e For WQ Precision
= There should be one row per station.
= Precision is calculated using all available data from all years of data collection.
Values should be updated annually using the complete dataset.
= There should only be blank cells if no field replicates have been collected and
submitted to the lab for a constituent, or if the lab has not performed a replicate
analysis for that constituent.
For Event Information
= There should be one row per event.




Table 6.15

Database
Field .
Field Name Description Type, Units Precision® Stalzldardlzed
4 ormat
Size,
Format
INSTRUMENT DATA
Provided by
StationID Observation station Text n/a n/a TRWQMP data
manager
Date and time as
recorded by
instrument. If station Date —
InstDateTime has more than one n/a n/a MM/DD/YYYY
X Short Date
sensor, data is
merged into one
dataset.
Baro and stage-
corrected depth Number — -
InstDepth reading recorded by Double ft 2 Positive number
pressure transducer.
Discharge as
determined from Number —
InstDischarge station depth to cfs 2 Positive number
. . Double
discharge rating
curve.
Water volume
InstVolume _calculat_ed through Number — L 2 Positive number
integration of Double
discharge data.
WQ RESULTS
Provided by
StationID Observation station Text n/a n/a TRWQMP data
manager
Y Date -
EventDate Date of monitoring Short Date n/a n/a MM/DD/YYYY
Agency performin Provided by
FieldAgency gency p 9 Text n/a n/a TRWQMP data
monitoring
manager
First Initial. Last
FieldPersonnel Pers.onrjel performing Text n/a n/a Name (individuals
monitoring separated by
commas)
Stream discharge at Number —
Discharge station at time of cfs 2 Positive number.
. Double
sample collection
Type of sample
SampleType collected based on Text n/a n/a DST
assessment type
Total Suspended Number — . _
ConcTSS Solids concentration Double mg/L 2 ifND =0.10
. . Number — . -
ConcNOX Nitrate concentration ug/L 2 if ND = 1.00
Double
Conc NH4 Ammonia Number =\ 2 if ND = 1.00
concentration Double
ConcTN Total Nitrogen Number =1 g1 2 if ND = 35.00
concentration Double
Soluble Reactive Number —
ConcSRP Phosphorous ug/L 2 if ND = 1.00
. Double
concentration




Table 6.15

Database
Field .
Field Name Description Type, Units Precision® Standardized
4 Format
Size,
Format
ConcTP Total Phos'phorous Number — ug/L 2 if ND = 1.00
concentration Double
QAQC g:t‘;QC performed on Yes/No n/a n/a Yes, No
Explanation of If none. enter
DataNotes flagged, missing, or Memo n/a n/a ’
. NONE.
questionable data
WQ PRECISION
Provided by
StationID Observation station Text n/a n/a TRWQMP data
manager
Most recent sample Date —
CalculationDate date used in precision n/a n/a MM/DD/YYYY
. Short Date
calculations
Calculated field Number — Ranaing from 0 to
FP_Constituent precision (% error) for Double - % 2 ging
! 100
each constituent Percent
Calculated lab Number — Ranaing from 0 to
LP_Constituent precision (% error) for Double — % 2 ging
! 100
each constituent Percent
# samples used in Number —
FPC_ Constituent field precision n/a 0 Positive number
. Integer
calculation
LPC_ Constituent # samples used n lab Number - n/a 0 Positive number
precision calculation Integer
EVENT INFORMATION
Provided by
StationID Observation station Text n/a n/a TRWQMP data
manager
EventDate Date of sample Date - n/a n/a MM/DD/YYYY
collection Short Date
Choose from:
winter rain, rain on
EventType Runoff event type Text n/a 0 snow, snowmelt,
summer rain,
irrigation
Number of days prior Number —
EventAntecedent to event with no days 0 Positive number
S Integer
precipitation
EventTotal Tota] even t Number — inches 2 Positive number
precipitation Double

“Precision is the number of digits to the right of the decimal place (e.g., 2 means value is reported as #.1##).
ND is non detect, or below detection limit.

Table 6.15. TRWQMP database field types and reporting requirements for discrete tributary sampling

assessment analysis.
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FIGURE 6.9
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COLLECTION OF WATER SAMPLES—41

Selecting the number of increments

» Examine the variation in field-measurement values (such as specific
electrical conductance, pH, temperature, and dissolved oxygen) along
the cross section (NFM 6).

» Consider the distribution of streamflow (discharge), suspended-
materials concentration and particle-size distribution, and
concentrations of other targeted analytes along the cross section.
Consider whether the streamflow distribution or analyte concentrations
will change during sample collection.

» Consider the type of sampler that will be used and the volume of sample
that will have to be collected for the analysis of the target analytes.

» Avoid side-channel eddies. EDI and EWI methods cannot be used at
locations with upstream eddy flow.

& RULE OF THUMB: For isokinetic, depth-integrating sampling, do not

exceed the designated maximum transit rate.

Equal-width-increment (EWI) method

For the EWI sampling method, the stream cross section is divided into a
number of equal-width increments (fig. 4-4). Samples are collected by
lowering and raising a sampler through the water column at the center of each
increment. (This sampling location is referred to as the vertical.) The
combination of the same constant transit rate used to sample at each vertical
and the isokinetic property of the sampler results in a discharge-weighted
sample that is proportional to total streamflow.

» Isokinetic sampling is required for the EWI method. Use isokinetic,
depth-integrating sampling equipment (NFM 2.1.1.A).

— Use the same size sampler container (bottle or bag) and nozzle
at each of the sampling verticals (fig. 4-4).

— Collect samples using the same transit rate at each vertical during
descent and ascent of the sampler. The transit rate must be constant
and within the operational range of the sampler (Appendix A4-A).

» Composite the subsamples from all verticals in a churn splitter or
process subsamples through the cone splitter (NFM 2.2.1 and
NFM 5.1.1).
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Do not use EWI when stream velocities are
less than the minimum velocity required for

the isokinetic sampler selected:
1.5 ft/s for the bottle sampler.

Samples are collected
at the center of
each increment

N\
f

e
X
—1

N

EXPLANATION

RT  TRANSIT RATE (transit rate at each
sampling vertical is equal)

w WIDTH (width of each increment
is equal)

V ~ VOLUME COLLECTED AT EACH VERTICAL
PROPORTIONAL TO THE DISCHARGE
OF EACH INCREMENT

: SAMPLING VERTICAL OF EACH EQUAL-

| WIDTH INCREMENT (SAMPLES
COLLECTED)—The vertical transit rate
relative to sample volume that is proportional
to the stream discharge of each increment

Figure 4-4. Equal-width-increment method for collection of water samples
(modified from Edwards and Glysson, 1999).
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Steps for the EWI sampling method

Step 1. Step 2. Select Step 3. Step 4.
Prepare for | — | equal-width | —pm| Select the — Collect
sampling increments transit rate sample
water
StepS. T Gten € Cloan |

Step 6. Clean

- — i Process i - — i equipment i
, samples | | (NFM3) |
| (NFM5) |

Be sure that the field effort is adequately staffed and equipped. Check QC
requirements before departing—QC samples require additional equipment
and supplies.

Step 1. Prepare for sampling7

a. Upon arrival at the field site, set out safety equipment such as traffic
cones and signs. Park vehicle in a location and direction so as to
prevent sample contamination from vehicle emissions.

b. Assemble sampling equipment and set up a clean work space.

e Organic compounds. Select equipment with fluorocarbon poly-
mer, glass, or metal components if components will directly con-
tact samples to be analyzed for organic compounds. Do not use
plastics other than fluorocarbon polymers.

e Inorganic constituents. Select equipment with components made
of fluorocarbon polymer or other relatively inert and uncolored
plastics or glass if components will directly contact samples to be
analyzed for inorganic constituents. Do not use metal or rubber
components for trace-element sampling.

e Microbiological analyses. Collect samples for microbiological
analyses using equipment and techniques described in NFM 7.

"Preparations for water sampling are described in NFM 2 and 3. Consult NFM 5 for
sample processing, NFM 6 for field measurements, NFM 7 for biological indicators,
NFM 8 for bottom-material sampling, and NFM 9 for field safety.
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Step 2. Select the number and width of equal-width increments.

a. Visually inspect the stream from bank to bank and longitudinally,
observing velocity, width, and depth distribution, and apparent
distribution of sediment and aquatic biota along the cross section. Note
and document the location of stagnant water, eddies, backwater, reverse
flows, areas of faster than normal flow, and piers or other features along
the cross section.

b. Determine stream width from a tagline or from distance markings on a
bridge railing or cableway.

c. At sites with little sampling history, measure and record the cross-
sectional variation of field measurements (such as specific electrical
conductance, pH, temperature, and dissolved oxygen). Review the
magnitude of the variations along the cross section.

d. Determine the width of the increment. To obtain the number of
increments, divide the stream width by the increment width. The
number of increments must be a whole number. Increment width is
based on study objectives, variation in field measurements and flow, and
stream-channel characteristics along the cross section.

e C(ollect the subsample at the center of each equal-width increment
(the vertical).

e I[fthe subsample does not represent the mean value for that incre-
ment, decrease the increment width until the mean value for the
increment is represented. This will increase the number of incre-
ments sampled.

e. Locate the first sampling vertical at a distance of one-half of the selected
increment width from the edge of the water. Locate all the other verticals
at the center of each remaining equal-width increment along the cross
section.

Example:

e Ifa stream 56 ft wide has been divided into 14 increments of 4 ft
each, the first sampling vertical would be 2 ft from the water’s edge
and subsequent verticals would be at 6, 10, 14 ft from the water’s
edge, and so forth.

e Even if streamflow is divided, as in a braided channel, equal-width
increments must be identical from channel to channel, and the same
constant transit rate must be used at each vertical.

f. Make slight adjustments to sampling locations, if necessary, to avoid
sampling where the flow is affected by a pier or other obstruction.
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TECHNICAL NOTE: Sampling near or downstream from large in-
stream obstructions such as bridges and piers could result in
artificially elevated concentrations of suspended sediments if the
sampler is immersed in an eddy that is caused by the obstruction.
If it is necessary to include an eddy in the cross section to be
sampled, consider treating the eddy as a solid obstruction:
subtract the eddy width from that of the total cross section, and
determine the width of the increments based on the remaining
stream width.

&RULE OF THUMB
When selecting the number of equal-width increments:

* Cross-sectional width > 5 ft—use a minimum of 10 equal-
width increments

» Cross-sectional width <5 ft—use as many increments as
practical, but equally spaced at a minimum of 3 inches apart.

Equipment limitations also constrain the number of increments
selected; for example:

* When using a 1-L bottle sampler at maximum depth with a
14-L churn splitter, EWI samples can be collected at no more
than 14 to 17 verticals.

« If an 8-L churn splitter is used, samples can be collected at no
more than 10 verticals.

* A cone splitter must be used if the total volume collected will
exceed the recommended volume for the churn splitter.

Step 3. Select the transit rate.

a. Refer to Appendix A4-A for guidelines for determining the
transit rates for collecting isokinetic, depth-integrated samples.
Unless the mean velocity is actually determined, use the trial-
and-error method to determine the minimum transit rate.

b. Locate the equal-width increment containing the largest
discharge (largest product of depth times velocity) by sounding
for depth and either measuring or estimating velocity. At the
vertical for this increment, use of the minimum transit rate results
in the maximum allowable filling of the sampler bottle or bag
during one vertical traverse.
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c. Determine the minimum transit rate at this vertical for the type of
sampler (bottle or bag), size of sampler nozzle, and the desired
sample volume.

e Approximate the mean velocity of the vertical in feet per
second by timing a floating marker (such as a peanut) as it
travels a known distance. (A known length of flagging tape
tied to the cable where the sampler is attached often is used
to measure the distance.) Divide the distance (in feet) by the
time (in seconds) and multiply by 0.86.

e Make sure that the transit rate does not exceed the maximum
allowable transit rate to be used at any of the remaining ver-
ticals along the cross section. This can be determined by
sampling the slowest increment. If the minimum volume of
sample (relative to depth of the vertical) is not collected
at this vertical, then the EWI method cannot be used at
this cross section to collect a discharge-weighted sample
(Appendix A4-A).

e Remember that you must keep the transit rate unidirectional,
constant, and within the isokinetic transit range of the sam-
pler when collecting isokinetic samples at each centroid.

Guidelines for selecting the transit rate for EWI sampling

» The descending and ascending transit rate must be constant in each direction and
must be the same for each vertical along the cross section.

* Do not exceed the maximum allowable transit rate if using EWI. If the transit
rate must exceed the maximum allowable rate, use EDI instead of EWI.

* The transit rate selected must be sufficiently rapid to keep from overfilling the
sampler. The sampler is overfilled when the water surface in the sampler
container is above the bottom edge of the nozzle when the sampler is held in the
sampling position.

* The same size sampler nozzle and container must be used at all verticals along the
cross section.

If the total volume collected will exceed the recommended volume for the churn
splitter, then a cone splitter must be used.
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Step 4. Collect sample water.

The sample-collection procedure is the same whether you are wading
or using the reel-and-cable suspension method. When sampling from
a bridge, deploy the sampler from the upstream of the bridge, if
possible, to avoid bridge-related contamination of the sample. Use
CH/DH techniques, as required (section 4.0.2). Always follow
safety procedures (NFM 9).

a. Move to the first vertical (midpoint of first EWI near edge of
water) and field rinse equipment (section 4.1.3). Collect the rinse
water at the edge of the stream in a section of low stream velocity
to minimize including suspended sediment.

b. Record start time and gage height.

c. Lower field-rinsed sampler at the predetermined constant transit
rate until slight contact is made with the streambed. Do not pause
upon contacting the streambed. Raise the sampler immediately at
the same constant transit rate until sampler completes the vertical
traverse.

e Take care not to disturb the streambed by bumping the sam-
pler on it; bed material may enter the nozzle, resulting in
erroneous data.

e Do not overfill the sampler container. Overfilling results in a
sample that is not isokinetic and that could be enriched with
heavy particulates because of secondary circulation of water
through the sampler (from nozzle through air exhaust). This
enrichment will result in an artificially increased sediment
concentration and will bias particle-size distribution toward
heavier and larger particulates.

e Do not underfill the sampler container (Appendix A4-A).
Underfilling will result in a sample that is not isokinetically
collected because the maximum transit rate has been
exceeded.

e If the required volume cannot be collected, use the EDI
method to obtain discharge-weighted samples.

d. Inspect each subsample as it is collected, looking for overfilling
or underfilling of the sampler container and (or) the presence of
anomalously large amounts of particulates that might have been
captured because of excessive streambed disturbance during
sample collection. If you note any of these conditions, discard
the sample, making sure there are no residual particulates left
in the container, and resample.
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e. Move sampling equipment to the next vertical. Maintain the selected
transit rate. The volume of the subsample can vary considerably among
verticals. Subsamples can be collected at several verticals before
emptying the sampler container, as long as the maximum volume of
sample in a bottle or bag sampler has not been exceeded. If the
container is overfilled, it is necessary to resample.

TECHNICAL NOTE: The tables in Appendix A4-A apply to the first
complete round-trip transit, starting with an empty sampler container.
These tables cannot be used if the sampler is not emptied between
verticals.

f. Continue to the next vertical until no more samples can be collected
without overfilling the sampler container. Empty the subsample into a
field-rinsed churn or cone splitter and repeat sample collection in the
same manner until subsamples have been collected at all the verticals.

e If the total volume of the subsamples to be collected will exceed
the operational capacity of the churn, select from the following
options: use a smaller nozzle; or, use a cone splitter; or, use the
EDI method, if appropriate.

e To ensure that all particulates are transferred with the sample,
swirl the subsample gently to keep particulates suspended and
pour the subsample quickly into the churn or cone splitter.

e Sample EWI verticals as many times as necessary to ensure that
an adequate sample volume is collected as required for analysis,
but sample at each vertical an equal number of times. (The
composite cross-sectional sample will remain proportional to flow
at the time of sampling.)

e If flow is stable during sampling, then multiple samples can be
collected at each vertical during a single traverse along the cross
section. If flow is changing, however, study objectives should
determine whether to collect multiple samples at each vertical
during a single traverse or to collect one sample at each vertical
during multiple traverses along the cross section. Document on
field forms the method used.

g. Record the following information after all samples have been
collected:

e Sampling end time.
e Ending gage height.

e All field observations and any deviations from standard sampling
procedures.
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Step 5. Process Samples = Refer to NFM 5.
Step 6. Clean Equipment = Refer to NFM 3.

e If the sampler will not be reused during a field trip, rinse sam-
pler components with deionized water before they dry and place
them into a plastic bag for transporting to the office laboratory
to be cleaned.

e Ifthe sampler will be reused during the field trip, rinse the com-
ponents with DIW while still wet from sampling and then field-
clean while at the sampling site using the prescribed procedures
(NFM 3). Reassemble the sampler.

e Collect a field blank, if required, after sampling equipment has
been cleaned at the sampling site.

e Place the cleaned sampler into a plastic bag and seal for trans-
port to the next site.
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APPENDIXES
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APP.A2—COLLECTION OF WATER SAMPLES

APPENDIX A3-A
Transit Rate and Volume Guidelines and Filling Times
for Isokinetic Samplers

The tables in Appendix A4-A apply to the first complete round-trip transit starting with an empty
sampler container. These tables are valid only if the sampler is emptied between verticals.

Tables 1 through 5 show:

1.

Isokinetic transit rates and volumes for a 1-liter bottle sampler (US DH-81,
US DH-95, US D-95) with a

a. 3/16-inch nozzle

b. 1/4-inch nozzle

c. 5/16-inch nozzle

The designations in the RATE column of tables 1a, 1b, and 1c are defined as follows:
Slowest The transit rate that fills the sampler to its maximum volume.

Safe full volume The transit rate that will result in a volume in a bottle sampler such that, if
the sampler nozzle is tipped 10 degrees down from the horizontal, no sample will spill from the
nozzle.

Fastest The transit rate that is the fastest rate to avoid compression problems in bottle sam-
plers or to not exceed a transit rate that is more than 0.4 times the stream velocity for bag sam-
plers.

Isokinetic transit rates and volumes for a US DH-2 sampler (1-liter bag) with a
a. 3/16-inch nozzle

b. 1/4-inch nozzle

c. 5/16-inch nozzle

Isokinetic transit rates and volumes for a US D-96 sampler (3-liter bag) with a
a. 3/16-inch nozzle

b. 1/4-inch nozzle

c. 5/16-inch nozzle

Isokinetic transit rates and volumes for a US D-99 sampler (6-liter bag) with a
a. 1/4-inch nozzle

b. 5/16-inch nozzle

Filling times, in seconds, for isokinetic samplers

a. US DH-81

b. US DH-95

c. US D-95

d. US DH-2

e. US D-96

f. US D-96 A-1

g. US D-99
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COLLECTION OF WATER SAMPLES—APP.A3

APPENDIX A4-A-Table 1a. Isokinetic transit rates for a 1-liter bottle sampler with a 3/16-inch
nozzle.

[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter; --,
not applicable]

Depth Mean stream velocity in vertical (feet per second)
(in Volume
feet) Rate 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 60 | 70 | 80 | 9.0 (mL)

1 slowest | 0.02 | 0.02 | 0.03 | 0.03 | 0.04 | 0.04 [ 0.05 [ 0.05| 0.1 | 0.1 0.1 0.1 1,000
safe full

1 volume | 0.02 | 0.03 | 0.03 | 0.04 | 0.05|0.05| 0.1 | 0.1 | 0.1 | 0.1 0.1 0.1 800

fastest | 0.1 | 0.2 | 02 | 03 | 03 | 03 | 04 | 04| 05| 06 | 07 0.7 130

2 slowest | 0.03 [ 0.04 [0.05| 0.1 | 0.1 [ 0.1 [ 0.1 [ 0.1 [ 0.1 | O.1 0.2 0.2 1,000
safe full

2 volume | 0.04 | 0.05| 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.2 | 02| 02 0.3 800

fastest | 0.1 | 0.2 | 02 | 03 | 03 | 04 | 04 | 05| 05| 06 | 07 0.8 240

3 slowest [ 0.05| 0.1 [ 0.1 [ 0.1 [ 0.1 [ 01 |01 1f021]021]02]{03 0.3 1,000
safe full

volume | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 02 | 02 ] 02 ] 03| 03| 03 04 800

fastest | 0.1 | 0.2 | 02 | 03 | 03 |04 | 04 | 05| 06| 07 |08 09 340

slowest [ 0.1 [ 0.1 [ 0.1 [ 0.1 [ O.1 [ 02 | 02021031 03]{ 03 0.4 1,000
safe full

4 volume | 0.1 | 0.1 | 0.1 | 02 | 02 | 02 | 03 | 03| 03 | 04 | 04 | 05 800

fastest 0.2 0.2 03 0.3 04 04 0.5 0.5 0.6 0.7 0.8 09 420

5 slowest [ 0.1 [ 0.1 [ 0.1 [ 02 [ 02 [ 02 ] 02030304 ]| 041 05 1,000
safe full

volume | 0.1 | 0.1 | 02 | 02 | 02 ] 03] 03| 03| 04 | 05| 05| 06 800

fastest | 0.2 | 02 | 03 | 03 | 04 | 04 | 05| 06 | 0.7 | 0.8 [ 09 1.0 500

slowest [ 0.1 [ 0.1 [ 02 [ 02 [ 02 [ 03 |03 ] 03| 04| 04| 05 ] 06 1,000
safe full

6 volume | 0.1 | 02 | 02 | 03 | 03 | 03 | 04 | 04 | 05| 0.6 | 07 0.7 800

6 fastest | 0.2 | 02 | 03 | 04 | 04 | 05 | 05 | 06 | 0.7 | 0.8 [ 09 1.1 560

7 slowest [ 0.1 [ 0.1 [ 02 | 02 | 03 [ 03 |03 [ 04| 041|051 06 0.7 1,000
safe full

7 volume | 0.1 | 02 | 02 | 03 | 03 | 04 | 04 | 05| 06 | 0.7 | 08 09 800

fastest | 0.2 | 0.3 | 0.3 | 04 | 04 | 05 | 06 | 06 | 0.7 | 09 [ 10 1.1 610

8 slowest [ 0.1 [ 02 [ 02 | 03 | 03 [ 03 |04 | 04| 05106 |07 0.8 1,000
safe full

8 volume | 02 | 02 | 03 | 03 | 04 | 04 | 05| 05| 0.7 | 0.8 | 09 1.0 800

8 fastest | 0.2 | 0.3 | 03 | 04 | 05 | 05 | 06 | 07 | 08 | 09 [ 1.0 12 670

10 | slowest | 02 [ 02 [ 03 [ 03 [ 04 [ 04 | 05| 05| 06 | 07 | 08 09 1,000
safe full

10 | volume | 02 [ 03 | 03 | 04 | 05| 05| 06 | 07| 08 | 1.0 | 1.1 1.2 800

10 fastest | 0.2 | 0.3 | 04 | 04 | 05 | 06 | 0.7 | 0.7 | 09 | 1.0 | 1.2 1.3 760

12 | slowest | 02 [ 03 [ 03 | 04 | 04 | 05| 06 | 06 | 0.8 | 09 | 10 1.1 1,000
safe full

12 | volume | -- - - - -- -- - -- -- - -- -- --

12 fastest | 0.2 | 0.3 | 04 | 05 | 06 | 0.6 | 0.7 | 0.8 | 09 | 1.1 1.3 1.4 830

14 | slowest | 02 | 03 | 04 | 04 | 05 ]| 06 | 0.7 | 0.7 | 09 | 1.0 | 12 1.3 1,000
safe full

14 | volume | -- -- -- -- -- -- - -- -- - - - --

14 fastest | 0.3 | 0.3 | 04 | 05 | 06 | 0.7 | 08 [ 09 | 1.0 | 1.2 | 14 | 153 900

15 | slowest | 02 [ 03 [ 04 | 05 [ 05| 06 | 07 | 0.8 | 09 | 1.1 12 1.4 1,000
safe full

15 | volume | -- -- -- -- -- -- -- -- -- - -- - --

15 fastest | 0.3 | 04 | 04 | 05| 0.6 | 0.7 | 0.8 | 0.9 | 1.1 12 | 14 1.6 920
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APP.A4—COLLECTION OF WATER SAMPLES

APPENDIX A4-A-Table 1h. [sokinetic transit rates for a 1-liter bottle sampler with a 1/4-inch

nozzle.
[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter; --,
not applicable]
Depth Mean stream velocity in vertical (feet per second)
(in Volume
feet) Rate 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 60 | 70 | 80 | 90 | (mL)
1 slowest | 0.03 | 0.04 | 0.05 | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 02 | 02 1,000
safe full
1 volume | 0.04 | 0.05 | 0.1 0.1 0.1 | 0.1 0.1 0.1 02 (02| 02] 02 800
1 fastest | 0.2 | 0.3 | 04 | 04 | 0.5 | 0.6 | 0.7 | 0.7 | 0.9 1.0 1.2 1.3 130
2 slowest | 0.1 0.1 | 0.1 { 0.1 0102 (02]02]02]03]|03]03 1,000
safe full
2 volume | 0.1 0.1 0.1 02102 (02]|02]02]03 0.3 04 | 04 800
2 fastest | 0.2 | 0.3 | 04 | 0.5 | 0.6 | 0.6 | 0.7 | 0.8 1.0 1.1 1.3 1.4 240
3 slowest | 0.1 0101 (02]02]02(03|03]03)]04]|04]05 1,000
safe full
3 volume | 0.1 | 02 [ 02 [ 02 | 03 [ 03 |03 |04 |04 | 05| 06|07 800
3 fastest | 0.3 | 0.3 | 04 | 0.5 | 0.6 | 0.7 | 0.8 | 0.9 1.0 1.2 | 14 | LS5 340
4 slowest | 0.1 021102 (02]03]03[03|04)04)] 051|061 07 1,000
safe full
4 volume | 02 | 02 [ 02 [ 03 | 03 [ 04 | 04 | 05|06 |07 |08 09 800
4 fastest | 0.3 | 04 | 0.5 | 0.6 | 0.6 | 0.7 | 0.8 | 0.9 1.1 1.3 1.5 1.6 420
5 slowest | 0.1 021102 (03|03 ]04|04|05]06]061|07]08 1,000
safe full
5 volume | 02 | 02 | 03 | 04 | 04 | 05| 05| 06 | 07 | 09 | 1.0 1.1 800
5 fastest | 0.3 | 04 | 0.5 | 0.6 | 0.7 | 0.8 | 0.9 1.0 | 1.2 1.4 1.6 | 1.8 500
6 slowest | 0.2 | 02 [ 03 | 03 | 04 | 04 | 05 | 06 | 0.7 | 08 | 09 | 1.0 1,000
safe full
6 volume | 02 | 03 | 04 | 04 | 05 | 06 | 0.7 | 0.7 | 09 1.0 | 1.2 1.3 800
6 fastest | 0.3 | 04 | 0.5 | 0.6 | 0.7 | 0.8 | 0.9 1.0 1.2 1.4 1.7 1.9 560
7 slowest | 0.2 | 0.3 [ 0.3 | 0.4 | 05 | 05 | 0.6 | 0.6 | 0.8 | 0.9 1.0 1.2 1,000
safe full
7 volume | 0.3 | 03 | 04 | 05 | 06 | 0.7 | 0.8 | 0.9 1.0 1.2 14 | 1.5 800
7 fastest | 0.3 | 04 | 0.6 | 0.7 | 0.8 | 0.9 1.0 | 1.1 1.3 1.5 1.7 | 2.0 620
8 slowest | 0.2 | 0.3 | 0.4 | 04 | 05 | 0.6 | 0.7 | 0.7 | 0.9 1.0 1.2 1.3 1,000
safe full
8 volume | 0.3 [ 04 [ 05 [ 06 | 0.7 | 08 [ 09 | 1.0 [ 1.2 [ 14 | 1.6 1.7 800
8 fastest | 0.3 05106 |07 ] 08 ] 09 1.0 1.2 1.4 1.6 1.8 | 2.1 670
10 | slowest | 0.3 | 0.4 | 0.5 | 0.6 | 0.6 | 0.7 | 0.8 | 0.9 | 1.1 1.3 1.5 1.7 1,000
safe full
10 | volume | 04 | 05 | 0.6 | 0.7 | 0.9 1.0 1.1 1.2 1.5 1.7 1.9 | 22 800
10 fastest | 0.4 | 0.5 | 0.6 | 0.8 | 0.9 1.0 1.1 1.3 1.5 1.8 | 2.0 | 23 760
12 slowest | 0.3 | 04 | 0.6 | 0.7 | 0.8 | 0.9 1.0 | 1.1 1.3 1.6 | 1.8 | 2.0 1,000
safe full
12 | volume | -- -- -- -- -- -- -- -- -- -- -- -- -
12 | fastest | 04 | 06 | 07 | 08 | 1.0 | 1.1 | 13 | 14 | 1.7 | 1.9 | 22 | 25 840
14 | slowest | 04 ] 05 | 06 ] 08 ] 09 | 1.0 | 12 | 13 [ 16 ] 18 21 ] 23 ] 1,000
safe full
14 | volume | -- -- -- -- -- -- -- -- -- -- -- -- --
14 | fastest | 05 | 06 | 0.8 | 09 | 1.1 | 12 | 1.4 | 1.5 | 1.8 | 2.1 | 24 | 2.7 900
15 | slowest | 0.4 | 06 | 07 | 08 | 1.0 | LI | 12 | 14 ]| 17 | 19 ] 22 | 25 | 1,000
safe full
15 | volume | -- -- -- -- -- -- -- -- -- -- -- -- --
15 | fastest | 05 | 06 | 08 | 09 | 1.1 | 13 | 14 | 1.6 | 19 | 22 | 25 | 2.8 930
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COLLECTION OF WATER SAMPLES—APP.A5
APPENDIX A4-A-Table 1c. Isokinetic transit rates for a 1-liter bottle sampler with a 5/16-inch
nozzle.

[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter; --,
not applicable]

Depth Mean stream velocity in vertical (feet per second)
(in Volume
feet) Rate 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 60 | 70 | 8.0 | 9.0 (mL)

1 slowest | 0.04 | 0.1 | 0.1 [ 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 02 | 0.2 0.2 0.3 1,000
safe full

1 volume | 0.1 { 0.1 | 0.1 | 0.1 | 0.1 [ 02 ]| 02 | 02 | 02 | 03 0.3 0.3 800

fastest | 0.3 | 0.5 1 06 | 0.7 | 0.8 | 09 | 1.0 | 12 | 14 | 1.6 1.8 2.1 130

2 slowest | 0.1 | 0.1 | 0.1 [ 02 | 02 | 02 | 03 | 03 ]| 04 | 04 0.5 0.5 1,000
safe full

2 volume | 0.1 | 02 | 02 | 02 | 03 | 03 | 03 | 04 | 05| 05 0.6 0.7 800

fastest | 04 | 0.5 | 0.6 | 0.7 | 0.9 | 1.0 | 1.1 12 | 15 | 1.7 2.0 2.2 240

3 slowest | 0.1 [ 02 [ 02 | 03 | 03 [ 04 | 04 | 04| 05| 06 0.7 0.8 1,000
safe full

volume | 02 | 02 | 03 | 03 | 04 | 05| 05| 06 | 0.7 | 0.8 09 1.0 800

fastest | 04 | 0.5 | 0.7 | 0.8 | 0.9 | 1.1 12 | 13|16 |19 2.1 2.4 340

slowest | 0.2 | 02 [ 03 | 04 | 04 | 05 | 05 | 0.6 | 0.7 | 0.8 0.9 1.0 1,000
safe full

4 volume | 02 | 03 | 04 | 05 | 05| 06 | 0.7 | 0.8 | 09 | 1.1 1.2 14 800

fastest | 04 | 0.6 | 0.7 | 0.9 | 1.0 | 1.1 1.3 |14 |17 |20 2.3 26 420

5 slowest | 02 | 03 | 04 | 04 | 05| 06 | 0.7 | 0.7 | 09 | 1.0 1.2 1.3 1,000
safe full

volume [ 0.3 | 04 | 05 | 0.6 | 0.7 | 0.8 | 09 | 09 | 1.1 1.3 15 1.7 800

fastest | 0.5 | 0.6 | 0.8 | 09 | 1.1 1.2 | 14 | 15| 1.8 | 2.1 2.4 2.7 500

6 slowest | 03 | 04 | 04 | 05| 06 | 0.7 | 0.8 | 09 | 1.0 | 1.2 14 16 1,000
safe full

6 volume | 0.3 | 0.5 | 06 | 0.7 | 0.8 | 09 | 1.0 | 1.1 14 | 1.6 1.8 2.0 800

6 fastest | 0.5 | 0.6 | 0.8 | 1.0 | 1.1 1.3 15116 | 19 | 23 2.6 29 560

7 slowest | 03 | 04 | 05 | 06 | 0.7 | 0.8 | 09 | 1.0 | 1.2 | 1.4 16 1.8 1,000
safe full

7 volume | 04 | 05 | 0.7 | 0.8 | 09 | 1.1 1.2 | 13|16 |19 2.1 2.4 800

fastest | 0.5 | 0.7 | 09 | 1.0 | 1.2 | 14 | 15| 1.7 | 2.0 | 24 | 2.7 3.1 620

8 slowest | 0.4 | 05 [ 0.6 | 0.7 | 0.8 [ 09 | 1.0 | 12 | 14 | 1.6 1.8 2.1 1,000
safe full

8 volume | 0.5 | 06 | 0.8 | 09 | 1.1 12 | 14 | 15 | 1.8 | 2.1 2.4 2.7 800

8 fastest | 0.5 | 0.7 | 0.9 | 1.1 13|14 )16 | 1.8 |22]|25]| 29 3.2 670

10 | slowest | 0.4 | 0.6 | 0.7 | 0.9 | 1.0 | 1.2 | 1.3 14 | 1.7 120 ] 23 2.6 1,000
safe full

10 | volume | 0.6 | 0.8 | 09 | 1.1 131151719 | 23] 26| 3.0 34 800

10 fastest | 0.6 | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 2.0 | 24 | 2.8 | 3.2 3.6 760

11 slowest | 0.5 | 0.6 | 0.8 | 1.0 | 1.1 1.3 14|16 | 19| 22| 25 2.9 1,000
safe full

11 volume | -- - -- - - -- - - -- - -- - --

11 fastest | 0.6 | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 2.0 | 24 | 2.8 | 3.2 3.6 830

12 | slowest | 0.5 | 0.7 | 09 | 1.0 | 1.2 | 14 | 16 | 1.7 | 2.1 | 24 | 2.8 3.1 1,000
safe full

12 | volume | -- - -- - - -- - - -- - -- - --

12 fastest | 0.6 | 0.8 | 1.0 | 1.2 | 14 | 16 | 1.8 | 2.0 | 24 | 2.8 | 3.2 3.6 910

13 | slowest | 0.6 | 0.8 | 09 | 1.1 1311517192226 | 3.0 34 1,000
safe full

13 | volume | -- - -- - - -- - -- -- - -- - --

13 fastest | 0.6 | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 2.0 | 24 | 2.8 | 3.2 3.6 980
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APP.A6—COLLECTION OF WATER SAMPLES

APPENDIX A4-A-Table 2a. Isokinetic transit rates for a DH-2 sampler (1-liter bag) with a 3/16-
inch nozzle.

[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter]

Depth Mean stream velocity in vertical (feet per second)
(in Volume

feet) | Rate 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | (mL)
2 slowest | 0.04 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 1,000

2 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 50
4 slowest | 0.1 | 0.1 | 0.1 | 02 | 02 | 02 | 02| 02 | 03 | 03 1,000
4 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 110
6 slowest | 0.1 | 02 | 02 | 02 | 03 | 03 | 03 | 04 | 04 | 04 1,000
6 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 160
8 slowest [ 0.2 | 02 | 03 | 03 | 03 | 04 | 04 | 05 | 0.5 | 0.6 1,000
8 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 220

10 | slowest | 0.2 | 03 | 03 | 04 | 04 | 05 | 0.5 | 0.6 | 0.7 | 0.7 1,000
10 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 270
12 | slowest | 0.3 | 0.3 | 04 | 05 | 05 | 0.6 | 0.6 | 0.7 | 0.8 | 0.8 1,000
12 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 330
14 | slowest | 0.3 | 04 | 05 | 05 | 06 | 0.7 | 0.8 | 0.8 | 09 | 1.0 1,000
14 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 380
16 | slowest | 0.3 | 04 | 05 | 06 | 0.7 | 0.8 | 0.9 | 1.0 | 1.0 | 1.1 1,000
16 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 440
18 | slowest | 04 | 05 | 06 | 0.7 | 0.8 | 09 | 1.0 | 1.1 | 1.2 | 13 1,000
18 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 490
20 | slowest | 04 | 051 0.7 | 0.8 | 09 | 1.0 | 1.1 | 1.2 | 13 | 14 1,000
20 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 540
22 | slowest | 0.5 | 06 | 0.7 | 0.8 | 1.0 | 1.1 | 1.2 | 1.3 | 14 | 1.6 1,000
22 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 600
24 | slowest | 0.5 | 0.7 | 0.8 | 09 [ 1.0 | 1.2 | 1.3 | 14 | 1.6 | 1.7 1,000
24 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 650
26 | slowest | 0.6 | 0.7 | 0.8 | 1.0 | 1.1 | 1.3 | 14 | 1.6 | 1.7 | 1.8 1,000
26 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 710
28 | slowest | 0.6 | 0.8 | 09 | 1.1 | 1.2 | 14 | 1.5 | 1.7 | 1.8 | 2.0 1,000
28 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 2.0 | 22 | 24 | 2.6 760
30 | slowest | 0.7 | 0.8 | 1.0 | 1.1 | 1.3 | 1.5 | 1.6 | 1.8 | 2.0 | 2.1 1,000
30 fastest | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 820
32 | slowest | 0.7 | 09 | 1.0 | 1.2 | 14 | 1.6 | 1.7 | 1.9 | 2.1 | 23 1,000
32 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 870
34 | slowest | 0.7 | 09 | 1.1 | 1.3 | 15 | 1.7 | 1.8 ] 20 | 22 | 24 1,000
34 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 920
36 | slowest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 1.9 | 22 | 23 | 25 1,000
36 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 980
37 | slowest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 2.0 | 22 | 24 | 2.6 1,000
37 fastest | 0.8 | 1.0 | 1.2 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 2.6 1,000
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COLLECTION OF WATER SAMPLES—APP.A7

APPENDIX A4-A-Table 2b. Isokinetic transit rates for a DH-2 sampler (1-liter bag) with a
1/4-inch nozzle.

[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter]

Mean stream velocity in vertical (feet per second)
Depth Volume
(infeet) | Rate 20 25 3.0 35 4.0 45 5.0 5.5 6.0 6.5 (mL)
2 slowest | 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.3 1,000
2 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 100
4 slowest | 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.5 0.5 1,000
4 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 190
6 slowest | 0.2 0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.8 1,000
6 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 290
8 slowest | 0.3 0.4 0.5 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1,000
8 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 390
10 slowest | 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1,000
10 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 480
12 slowest | 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.3 1.4 1.5 1,000
12 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 580
14 slowest | 0.5 0.7 0.8 0.9 1.1 1.2 1.3 1.5 1.6 1.8 1,000
14 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 680
16 slowest | 0.6 0.8 0.9 1.1 1.2 1.4 1.5 1.7 1.9 2.0 1,000
16 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 770
18 slowest | 0.7 0.9 1.0 1.2 1.4 1.6 1.7 1.9 2.1 2.3 1,000
18 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 870
20 slowest | 0.8 1.0 1.2 1.4 1.5 1.7 1.9 2.1 2.3 2.5 1,000
20 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 970
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APP.A8—COLLECTION OF WATER SAMPLES

APPENDIX A4-A-Table 2c. Isokinetic transit rates for a DH-2 sampler (1-liter bag) with a 5/16-
inch nozzle.

[Transit rates in feet per second; Depth is (water depth) — (unsampled zone); mL, milliliter]

Depth Mean stream velocity in vertical (feet per second)
(in Volume

feet) Rate 2.0 25 3.0 35 4.0 45 5.0 55 6.0 6.5 (mL)
2 slowest | 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 1,000
2 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 150
4 slowest | 0.2 0.3 0.4 04 0.5 0.5 0.6 0.7 0.7 0.8 1,000
4 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 300
6 slowest | 0.4 0.5 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1,000
6 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 450
8 slowest | 0.5 0.6 0.7 0.8 1.0 1.1 1.2 1.3 1.4 1.6 1,000
8 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 600
10 | slowest | 0.6 0.8 0.9 1.1 1.2 1.4 1.5 1.7 1.8 2.0 1,000
10 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 750
12 | slowest | 0.7 0.9 1.1 1.3 1.4 1.6 1.8 2.0 2.2 2.4 1,000
12 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 900
13 slowest | 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.5 1,000
13 fastest 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 980
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COLLECTION OF WATER SAMPLES—APP.A13
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APP.A14—COLLECTION OF WATER SAMPLES
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COLLECTION OF WATER SAMPLES—APP.A15
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APP.A.16—COLLECTION OF WATER SAMPLES

Appendix A4-A-Table 5. Filling times for isokinetic samplers. [To determine the
transit rate, in feet per second, multiply the depth at the sampling vertical by 2 and
divide by the sampling time.]

Appendix A4-A-Table 5a. Filling Appendix A4-A-Table 5b.
times for DH-81 sampler Filling times for DH-95 sampler

DH-81 filling times, in seconds, DH-95 filling times, in seconds, to
to collect 800 milliliters collect 800 milliliters

VSJ{SSE nozzle diameter (in.) \lsélfggnﬂ; nozzle diameter (in.)

(ft/sec) | 3/16 | 1/4 | 5/16 (ft/sec) | 3/16 | 1/4 | 5/16
1.8 46 1.6 92 | 52 | 33
2.0 74 | 41 | 27 1.8 82 | 46 | 29
22 67 | 38 | 24 2.0 74 | 41 | 27
24 61 | 35 | 22 22 67 | 38 | 24
2.6 57 | 32 | 20 2.4 61 | 35 | 22
2.8 53 | 30 | 19 2.6 57 | 32 | 20
3.0 49 | 28 | 18 2.8 53 | 30 | 19
3.2 46 | 26 | 17 3.0 49 | 28 | 18
3.4 43 | 24 | 16 32 46 | 26 | 17
3.6 41 23 15 34 43 24 16
3.8 39 | 22 | 14 3.6 41 | 23 15
4.0 37 | 21 | 13 3.8 39 | 22 | 14
4.2 35 1 20 | 13 4.0 37 | 21 13
4.4 33 119 | 12 42 35 | 20 | 13
4.6 32 | 18 | 12 4.4 33 1 19 | 12
4.8 31 |17 | 11 4.6 321 18 | 12
5.0 20 | 17 | 11 48 31 | 17 | 11
52 28 | 16 | 10 5.0 29 | 17 | 11
5.4 27 | 15 | 10 52 28 | 16 | 10
5.6 26 | 15 | 9 5.4 27 | 15 | 10
5.8 25 | 14 | 9 5.6 26 | 15 9
6.0 25 14 9 5.8 25 14 9
6.2 24 | 13 | 9 6.0 25 | 14 9
6.4 13 8 6.2 24 13 9
6.6 13 | 8 6.4 23 | 13 8
6.8 12 | 8 6.6 22 | 13 8
7.0 12 | 8 6.8 2| 12 8
7.2 12 7.0 21 | 12 8
7.4 11 72 20 | 12 7
7.6 11 7.4 20 | 11 7

7.6 19 | 11 7
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COLLECTION OF WATER SAMPLES—APP.A17

Appendix A4-A-Table 5c. Appendix A4-A-Table 5d.
Filling times for D-95 sampler Filling times for DH-2 sampler
D-95 filling times, in seconds, to DH-2 filling times, in seconds, to
collect 800 milliliters collect 1 liter
stream nozzle diameter (in.) stream nozzle diameter (in.)
velocity velocity
(ft/sec) | 3/16 | 1/4 | 5/16 (ft/sec) | 3/16 | 1/4 | 5/16
1.4 105 59 38 2.0 92 52 33
1.6 92 52 33 2.5 74 41 27
1.8 82 46 29 3.0 61 35 22
2.0 74 41 27 35 53 30 19
2.2 67 38 24 4.0 46 26 17
2.4 61 35 22 4.5 41 23 15
2.6 57 32 20 5.0 37 21 13
2.8 53 30 19 5.5 33 19 12
3.0 49 28 18 6.0 31 17 11

32 46 26 17
34 43 24 16
3.6 41 23 15
3.8 39 22 14
4.0 37 21 13
4.2 35 20 13
44 33 19 12
4.6 32 18 12
4.8 31 17 11
5.0 29 17 11
52 28 16 10

5.4 27 15 10
5.6 26 15 9
5.8 25 14 9
6.0 25 14 9
6.2 24 13 9
6.4 23 13 8
6.6 22 13 8
6.8 22 12 8
7.0 21 12 8
72 20 12 7
7.4 20 11 7
7.6 19 11 7
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APP.A.18—COLLECTION OF WATER SAMPLES

Appendix A4-A-Table 5e. Appendix A4-A-Table 5f.
Filling times for D-96 sampler Filling times for D-96 A-1 sampler
D-96 filling times, in seconds, to D96 A-1 filling times, in seconds, to
collect 3 liters collect 3 liters

stream nozzle diameter (in.) stream nozzle diameter (in.)

velocity velocity

(ft/sec) | 3/16 | 1/4 | 5/16 (ft/sec) | 3/16 | 1/4 | 5/16
2.0 276 155 99 2.0 277 156 99
2.5 221 124 80 2.2 251 141 90
3.0 184 104 66 2.4 231 130 83
35 158 89 57 2.6 213 120 76
4.0 138 78 50 2.8 198 111 71
4.5 123 69 44 3.0 185 104 66
5.0 110 62 40 32 173 97 62
5.5 100 57 36 3.4 163 91 58
6.0 92 52 33 3.6 154 86 55
6.5 85 48 31 3.8 146 82 52
7.0 79 44 28 4.0 137 77 50
7.5 74 41 27 4.2 132 74 47
8.0 69 39 25 4.4 126 71 45
8.5 65 37 23 4.6 120 68 43
9.0 61 35 22 4.8 115 65 41
9.5 58 33 21 5.0 111 62 40
10.0 55 31 20 5.2 106 60 38
10.5 53 30 19 54 102 58 37
11.0 50 28 18 5.6 99 56 35
11.5 48 27 17 5.8 95 54 34
12.0 46 26 17 6.0 92 52 33
12.5 44 25 16
13.0 42 24 15
13.5 41 23 15
14.0 39 22 14
14.5 38 21 14
15.0 37 21 13
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COLLECTION OF WATER SAMPLES—APP.A19

Appendix A4-A-Table 5g.
Filling times for D-99 sampler

D-99 filling times, in seconds, to
collect 6 liters

stream nozzle diameter (in.)
velocity

(ft/sec) | 3/16 1/4 5/16
3.0 368 | 207 133
3.5 316 178 114
4.0 276 155 99
4.5 245 138 88
5.0 221 124 80
5.5 201 113 72
6.0 184 104 66
6.5 170 96 61
7.0 158 89 57
7.5 147 83 53
8.0 138 78 50
8.5 130 73 47
9.0 123 69 44
9.5 116 65 42
10.0 110 62 40
10.5 105 59 38
11.0 100 57 36
11.5 96 54 35
12.0 92 52 33
12.5 88 50 32
13.0 85 48 31
13.5 82 46 29
14.0 79 44 28
14.5 76 43 27
15.0 74 41 27
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