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1.0 EXECUTIVE SUMMARY
1.1 Purpose

The Truckee River Water Quality Monitoring Plan (TRWQMP) has been created in response to
an order issued by the Lahontan Regional Water Quality Control Board (the Board). The
California Water Code Section 13267 Board order, issued to both Placer County (the County)
and the Town of Truckee (the Town) on March 9, 2007 and July 3, 2007, respectively, requires
the creation of a comprehensive monitoring program for the middle Truckee River. Though
regulated under separate board orders, the County and Town chose to coordinate efforts in the
development of a monitoring program to ensure the cost-effective collection, integration and
analysis of water quality data within the watershed.

The TRWQMP is just one element of a much larger stormwater program in the Truckee River
Watershed. Both the County and the Town have developed and are implementing Stormwater
Management Programs (SWMPs). The respective SWMPs detail the specific actions each
jurisdiction (County and Town) will implement in order to protect surface water. The purpose of
the TRWQMP is to design a strategy which will allow the County and Town to assess the
effectiveness of their ongoing SWMPs with respect to protecting downstream water resources.

There are two distinct categories of assessment when evaluating the effectiveness of the
SWMPs—compliance assessment and performance assessment. Compliance
assessment includes inspections, record keeping, data tracking and reporting of SWMP
actions. Performance assessment focuses on evaluating the water quality of stormwater and
receiving waters. The TRWQMP does not enforce compliance with SWMP guidelines or
implement pollutant control measures. Rather, the TRWQMP provides a framework and
strategy to develop a consistent, reliable and cost-effective water quality monitoring plan to track
the water quality of stormwater and the condition of surface water resources. The results of the
TRWQMP inform the adaptive management process of the SWMPs so that local agencies can
continue to implement the actions that best protect the quality of the local surface water
resources.

The TRWQMP is required to satisfy certain criteria outlined by the Section 13267 board orders,
NPDES permits, the County and Town’s SWMPs, and Clean Water Act Section 303(d) Total
Maximum Daily Load (TMDL) programs developed for Squaw Creek and the middle Truckee
River by the Board. The key requirements for the TRWQMP outlined by these regulatory and
planning documents include:

o the evaluation of the effectiveness of the County and Town’s Storm Water Management
Programs (SWMPs) in protecting and/or enhancing surface water quality,




e a comprehensive stormwater monitoring program that includes cooperation and
coordination with other monitoring entities,

¢ the identification and tracking of key sources of stormwater pollutants of concern,
the implementation of bioassessment monitoring in Squaw Creek, as mandated by the
TMDL,

o the resolution of the piece-meal approach to monitoring in Martis Valley, and

e the evaluation of long-term trends in receiving water quality.

1.2 Goals and Objectives

These regulatory requirements were used to develop a set of goals and objectives for the
TRWQMP (Section 2.0).

TRWOMP Goal 1: Ensure regulatory compliance for Placer County and Town of Truckee with
the NPDES permit, Lahontan Board Orders, Middle Truckee River Sediment TMDL, Squaw
Creek Sediment TMDL, and the Martis Valley Community Plan.

TRWOMP Goal 2: Develop water quality monitoring datasets that will be scientifically defensible
and provide accurate data to evaluate the effectiveness of Stormwater Management Programs
in protecting surface water resources.

TRWOMP Goal 3: Develop a TRWQMP that is economically feasible to implement and maintain
over time.

TRWOMP Goal 4: Ensure that the TRWQMP allows collaboration, effort-sharing and integration
of multiple independent private and public monitoring efforts.

Objectives:

= Provide a comprehensive and integrated data collection, data analysis and reporting
framework to evaluate and track the status of surface water resources within the project
area spatially and over time.

= Prioritize monitoring resources on spatial locations determined to be existing and/or
future potential source areas.

» Focus monitoring resources on pollutants of concern and indicators that are clearly
rationalized for each location of monitoring. Prioritize pollutants based on greatest risk to
surface water resources due to specific land use activities.

= Maximize monitoring resources by including a range of monitoring types that vary in
frequency of collection, relative cost to complete and statistical accuracy.

» Focus monitoring resources on times (season, storm events, etc.) when potential source
area water quality is expected to deviate greatest from observations at minimally
impacted locations.

1.3 Project Area

The project area covered under the TRWQMP includes the main stem of the middle Truckee
River and all areas contributing surface water runoff between its outlet from Lake Tahoe and its
confluence with Juniper Creek (approximately 210 square miles). The project area includes 15
sub-watersheds (Figure 3.1), which drain to the main stem of the Truckee River either through
tributaries, direct runoff, or stormwater infrastructure. Since fiscal resources limit the scope and
scale of the monitoring plan, a preliminary screening for potential source areas was conducted
using an integration of GIS data on land use, land condition, and other human disturbances.




This analysis resulted in the classification of each sub-watershed as low, medium or high
disturbance. The 7 high disturbance sub-watersheds are Bear Creek, Big Chief Corridor,
Donner/Cold Creeks, Martis Creek, Squaw Creek, Trout Creek, and Truckee Town Corridor
(Figure 3.4). The TRWQMP was subsequently designed to focus monitoring resources and
efforts on those high disturbance sub-watersheds where water quality is expected to be the
most impaired and where the majority of actions under the County and Town SWMPs are
expected to be implemented.

Preliminary stormwater routing descriptions and maps were subsequently created for the high
disturbance sub-watersheds. These efforts are the first step in the development of more detailed
stormwater routing descriptions under the County and Town’'s SWMPs. A schedule for future
mapping tasks to be completed by Placer County and the Town of Truckee related to storm
sewer system mapping, stormwater routing investigations or outfall inventories is also presented
(Section 3.3).

1.4 Spatial Scale of Observations

The TRWQMP focuses on the evaluation of three primary spatial scales as part of the
performance assessment: community level, tributary level, and the main stem of the Truckee
River. Community assessments focus on areas of development, activities, or land uses that are
known or suspected to be priority sources of pollutants of concern (e.g. parking lot at Squaw
Valley Ski Resort). Tributary assessments are conducted at sub-watershed outlets and provide
a measure of the integrated water quality signals from both developed and undeveloped land
within the respective tributary. Main stem assessments focus on the downstream cumulative
effects of water quality impacts in the Truckee River related to tributaries and community source
areas.

1.5 Assessment Types

The TRWQMP includes the implementation of 5 different performance assessment types that
vary in cost, level of expertise necessary to obtain data, and relative statistical accuracy and
precision. The results of each assessment type provide a different evaluation of the surface
water resource condition within the project area. When integrated, the results from the various
assessment types address a number of key questions regarding water quality and biotic health
in the project area, the pollutant load contribution of a number of key community developments,
and the effectiveness of the SWMPs. Collectively, these assessment types are designed to
meet the goals and objectives of the TRWQMP (Section 2.0).

For each assessment type, the TRWQMP contains an in-depth description and depiction of the
role it will play in the comprehensive monitoring plan for the middle Truckee River (Section 4.0).
The plan outlines the following characteristics of each assessment type:

Advantages

Disadvantages

Relevance to SWMPs
Spatial scale of observations
Frequency

Level of expertise necessary

Understanding the advantages, disadvantages and applicability of each assessment type is
critical to proper data analysis, data interpretation, and hypothesis testing. Individually, none of




the assessment types are sufficiently inexpensive, rigorous, logistically feasible and statistically
accurate for widespread application. Therefore, the TRWQMP takes the approach of applying
and combining a range of assessment types. A brief description of each assessment type is
presented below:

GIS Sub-watershed Source Area Analysis

A GIS sub-watershed source area analysis is a cost-effective means of determining the relative
risk or potential for generating pollutants within each sub-watershed in the project area. The
analysis uses existing GIS data to evaluate conditions such as density of impervious surfaces,
ski run density, dirt road density, ski areas, legacy sites, and areas at risk for future
development. The results of this assessment provide cost-effective means to prioritize areas for
SWMP actions and evaluations of SWMP effectiveness. One major disadvantage of this method
is that, at this time, it is not based on actual water quality data on stormwater, tributaries, or the
main stem of the Truckee River.

Rapid Assessment Methodologies

Rapid assessment methodologies rely on simple and repeatable observations of site or habitat
conditions. Rapid assessment protocols are designed to produce relatively-accurate, low-cost,
guantitative spatial data that are consistent with, and comparable to, data from more rigorous
evaluations. The rapid assessment observations focus upon the density and distribution of fine
sediment within the stream channels themselves, mimicking SWAMP substrate condition
protocols developed for bioassessment techniques. These evaluations are a cost-effective
means of tracking changes in relative fine sediment distribution at specific locations over time
on a relative scale. The low cost allows for data collection over a much greater spatial area and
helps prioritize resource expenditures for other more rigorous assessment types. However, the
precision and accuracy of measurements taken under this assessment type are lower than
other assessment types utilized by the TRWQMP.

Bioassessments

Bioassessments focus on characterizing the biological composition observed within a surface
water resource. The primary assumption of this assessment type is that the assemblage of
ecological communities in aquatic systems provides an overall measure of the health of that
system. The absence of sensitive species that are known to have previously existed in the
system suggests that the conditions have become intolerable due to a combination of water
quality, habitat condition and other factors. Bioassessments directly measure ecological quality
of the surface water streams, which reflects the integrated signal from all natural and
anthropogenic impacts. The primary disadvantage of bioassessments is that the enumeration of
benthic invertebrates is costly, difficult, and time consuming, making it difficult to apply over a
large spatial area. The TRWQMP implements the SWAMP protocols for stream bioassessment
work in Sierra Nevada fresh water streams.

Discrete Water Quality

Discrete water quality measurements include both the collection of discrete grab water samples
for submission to an analytical laboratory and spot measurements of specific water quality
parameters using hand-held probes. Discrete water quality measurements are conducted at a
discrete location at a discrete time. Thus, discrete observations provide a snap-shot of the water
guality where and when the measurements are taken.




Under the TRWQMP, discrete water quality measurements are used to characterize both
stormwater quality emanating from specific community developments (community level) and
surface water quality in tributaries (tributary level) throughout the project area. Community level
discrete water quality assessments are designed to capture the “worst-case scenario” of
stormwater quality from localized areas of development. These first flush samples can be
analyzed for a range of pollutants depending upon the catchment land use and associated
pollutants of concern.

Tributary level discrete water quality assessments are a cost-effective technique to compare
and track the cumulative water quality impacts on a sub-watershed scale. This discrete stream
sampling technique focuses on evaluating the pollutant concentration and estimates of event
loads during high flow conditions when pollutant transport is most likely. Tributary level discrete
water quality assessments combine strategically placed passive sampling devices and
continuous hydrology to capture in-stream water quality signals during the rising limbs of high
flow events, including summer thunderstorms, winter rains and rain on snow events. Spring
snow melt will be sampled manually using comparable techniques to minimize hydrologic
variability in the observations. Long-term seasonal and annual tributary level assessments will
allow comparisons of sub-watershed water quality over time as a result of human activities and
SWMP actions to mitigate potential water quality impacts.

Near-Continuous Water Quality

Near-continuous monitoring includes two distinct types of water quality observations:

¢ In situ water quality probes that conduct automated measurements at specific locations
on nearly any time interval and store the time-series data internally.

e Automated water sampling instruments that collect water samples at specific locations
on either specific time intervals or during specified flow conditions. One distinct
advantage of automated samplers is that sample collection can be linked to
measurement of stage (depth) or turbidity. This improves the accuracy and precision of
total load estimates.

The continuous datasets provided by in situ probes are extremely valuable to evaluate
processes and long-term trends. In situ monitoring is recommended to track the status and
trends for the priority pollutant of concern—sediment—within the Truckee River. Continuous
turbidity records along the main stem will be used to estimate event, season, and annual loads
of suspended sediment.

Automated sampling instruments allow for the remote collection of flow-weighted water samples
during specific flow conditions and/or at predetermined times. Automated samplers are typically
linked with in situ probes that measure discharge (i.e., stage and velocity) on near-continuous
intervals. Water sample collection during known flow conditions allows representative
calculations of flow-weighted event mean concentrations (EMCs) and pollutant loading for the
pollutants of concern. The high-resolution automated sampler data will be used to characterize
in-stream event EMCs downstream of specific community developments of concern. The high
cost of installing, operating and maintaining these instruments only makes them feasible at a
small number of locations throughout the watershed.




1.6 Phased Approach to the TRWQMP

The implementation of the TRWQMP is presented in three distinct sequential Phases (Section
5.0). The Phases are defined as assessment priorities based on the goals and objectives of the
TRWQMP (Section 2.0) and the reality of available funding. Each Phase represents an ideal
achievable level of water quality assessment efforts throughout the project area based on
existing information. Each Phase also includes the integration of a number of potentially
valuable existing assessment efforts that are currently being conducted by others, in hopes to
coordinate efforts in the future. However, the actual implementation of each component and the
actual time required to complete each Phase will be dependent upon the following
conditions:

e The ability of Placer County and the Town of Truckee to secure funding to implement
and maintain all components of Phases | and Il. Both Placer County and the Town of
Truckee will utilize the contents of this TRWQMP to seek grants and obtain funds
necessary to implement and maintain this Plan over the next 15 years (through 2023).

e The cooperation of implementers of existing assessment efforts in potentially modifying
their protocols to meet the standards and protocols outlined in this Plan.

e The cooperation of implementers of assessment efforts in submitting the necessary
assessment data to the County of Placer and the Town of Truckee in the manner
outlined in this Plan. The data must be submitted in the time frame necessary to meet
the TRWQMP reporting requirements.

Table 1.1 summarizes the recommendations for the Phased approach to the implementation of
the TRWQMP. Table 1.2 identifies each of specific station locations recommend for
assessment, annual cost estimates, phase of implementation, and a summary of the information
and/or data each station will contribute to the TRWQMP.

Approximate

Phase Main Components Time Frame*

Minimum recommended plan
e Comprehensive monitoring plan for Martis Valley
e Squaw Creek TMDL Bioassessment
Phase | e Main stem near-continuous turbidity monitoring (DWR Years 1-3
stations)
e Rapid assessment
e Discrete stormwater sampling from communities of concern

Strategic expansion
e Additional near-continuous turbidity station at downstream
end of Town of Truckee
Phase Il e Additional community and tributary discrete sampling Years 4-5
stations in high-disturbance sub-watersheds
e GIS sub-watershed source area prioritization (based on data
availability)

Adaptive management of TRWQMP
Phase lll e Re-evaluation and potential modification of TRWQMP Years 6-15
components based on data, findings, and funding

*Timing and level of implementation of TRWQMP Phases depends on funding, and cooperation of other
permittees and stakeholders.
Table 1.1. Phased approach for the TRWQMP.




Table 1.2 TRWQMP Components for Implementation

Jurisdiction

Sub-
watershed

Assessment

Type

Station
ID (s)

Cost to
implement
station(s)

(Year 1)

Average annual
O&M costs

Implemented
Phase | or
Phase 11?

Existing
station?

Justification and Purpose

Placer County

Project Area

GIS Source

Area
Prioritization

N/A

$4,000

$500

Phase Il

N/A

Evaluate changes in land use, development, etc. to prioritize resource
allocations for TRWQMP based on locations with greatest potential risk to
downstream water quality.

Martis Creek

Rapid
Assessment

4 stream
miles

$8,000

$6,000

Phase |

« Cost-effective method to track fine sediment deposition in priority areas.
« Assess distribution of fine sediment in downstream miles of branches of
Martis Creek.

Bioassessment

Bio-MC1

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Assess stream biotic condition upstream of Martis Camp and Lahontan
developments.

Bio-MC2

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
» Assess stream biotic condition downstream of Martis Camp and Lahontan
developments.

Bio-MC3

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Assess stream biotic condition downstream of Northstar-at-Tahoe Ski
Area.

Bio-MC4

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Assess stream biotic condition downstream of Northstar-at-Tahoe golf
course.

Bio-MC5

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Assess stream biotic condition downstream of confluence of highly
developed Upper and West Martis Creeks.

Bio-MC6

$11,000

$3,500

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Assess stream biotic condition on less developed East Martis Creek.

Discrete Sampling (Community)

DSC-MC1

$15,000

$11,000

Phase |

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from Martis Camp
development.

DSC-MC2

$15,000

$11,000

Phase |

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from Lahontan
development.

DSC-MC3

$15,000

$11,000

Phase |

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from Northstar-at-
Tahoe Ski Area, including parking lot and/or construction site land uses

DSC-MC4

$15,000

$11,000

Phase |

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point in Northstar-at-
Tahoe golf course, focusing on nutrients.

Discrete Sampling

(Tributary)

DST-MC1

$30,000

$20,000

Phase |

« Stream water sample collection focusing on water quality and pollutants of
concern during elevated stream flow conditions, when pollutants are most
likely to be mobilized from source and transported in streams.

« Track tributary water quality at downstream end of high disturbance sub-
watershed.

« Place particular attention on nutrient concentrations, as Martis Creek Lake
has shown nutrient enrichment and the dam controls sediment loading to
the main stem.

Near-

Probes

TURB-MC1

$59,000

$38,000

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Evaluate sediment (and potentially nutrient) loads in West Martis Creek
downstream of Northstar-at-Tahoe.

Near-
continuous [continuous

Automated| Turbidity

Samplers

NCAS-MC1

$114,000

$80,000

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Evaluate event, seasonal, and annual loads downstream of confluence of
Upper and West Martis Creeks.




Table 1.2 TRWQMP Components for Implementation (continued)

Jurisdiction

Sub-
watershed

Assessment

Type

Station(s)

Cost to
implement
station(s)
(First Year)

Average annual
O&M costs

Implemented
Phase | or
Phase I1?

Existing
station?

Justification and purpose

Placer County

Squaw Creek

Rapid
Assessment

1 stream
mile

$2,000

$2,000

Phase |

« Cost-effective method to track fine sediment deposition in priority stream
reaches.
« Assess distribution of fine sediment in downstream mile of Squaw Creek.

Bioassessment

Bio-SC1
Bio-SC2
Bio-SC3

$33,000

$11,000

Phase |

« Assess stream biotic condition in lower reach of Squaw Creek
downstream of Squaw Valley Ski Corporation, Resort at Squaw Creek, and
Village at Squaw.

« 3 stations are mandated by Squaw Creek Sediment TMDL.

Discrete Sampling (Community)

DSC-SC1

$15,000

$11,000

Phase Il

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from Squaw
Valley Ski Corporation parking lot, focusing on trace metals and
hydrocarbons.

DSC-SC2

$15,000

$11,000

Phase Il

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from Resort at
Squaw Creek.

DSC-SC3

$15,000

$11,000

Phase Il

« Standardize stormwater sampling across sites and over time by sampling
first flush using passive samplers.

« Sample stormwater quality from primary drainage point from residential
developments on north side of Squaw Creek.

Discrete
Sampling
(Tributary)

DST-SC1

$30,000

$20,000

Phase Il

« Stream water sample collection focusing on water quality and pollutants of|
concern during elevated stream flow conditions, when pollutant are most
likely to be mobilized from source and transported in streams.

« Track tributary water quality at downstream end of high disturbance sub-
watershed.

Big Chief
Corridor

Rapid
Assessment

13 stream
miles

$24,000

$18,000

Phase |

« Cost-effective method to track sediment deposition in priority stream
reaches.

« Map distribution of fine sediment in main stem of Truckee River along a
reach that receives flow from several tributaries and runoff from HW 89.

Discrete Sampling

(Community)

DSC-BCC1

$15,000

$11,000

Phase Il

« Sample stormwater quality of road runoff along HW 89. Results can
inform the impacts of road sanding on local stream conditions.

DSC-BCC2

$15,000

$11,000

Phase Il

« Sample stormwater quality of road runoff along HW 89. Results can
inform the impacts of road sanding on local stream conditions.

DSC-BCC3

$15,000

$11,000

Phase Il

« Sample stormwater quality of road runoff along HW 89. Results can
inform the impacts of road sanding on local stream conditions.

Near-continuous Turbidity

Probes

TURB-MS1

$59,000

$38,000

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Evaluate sediment loads along main stem of Truckee River at upstream
end of project area.

TURB-MS2

$59,000

$38,000

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Evaluate sediment loads along main stem of Truckee River downstream
of confluences with Squaw and Bear Creeks.

TURB-MS3

$59,000

$38,000

Phase |

« Incorporate established station with existing dataset into TRWQMP.
« Evaluate sediment loads in main stem of Truckee River upstream of the
Town of Truckee.

Bear Creek

Rapid
[Assessment

1 stream
mile

$2,000

$2,000

Phase |

 Cost-effective method to track fine sediment deposition in priority stream
reaches.
« Map the distribution of fine sediment in downstream mile of Bear Creek.




Table 1.2 TRWQMP Components for Implementation (continued)

E B 5] Cost to
S |25 £ 2 implement | Average annual Implemented Existing
Qo @ @ ) P
z 3 s 2 > Station(s) station(s) O&M costs l;f;]z;sszllﬁ)r station? Justification and purpose
;5) g ﬁ (First Year) )
8|8 § . -
53 58 Evaluate changes in land use, development, etc. to prioritize resource
g ] N/A $4,000 $500 Phase II N/A allocations for TRWQMP based on locations with greatest potential risk to
° | @ <5 downstream water quality.
£|0 &
% « Cost-effective method to track fine sediment deposition in stream
2E 10 stream reaches
[SA7) .
& § miles $21,000 $14,000 Phase | N « Assess distribution of fine sediment in main stem of Truckee River along
2 the Truckee Town Corridor.
3 . « Standardize stormwater sampling across sites and over time by sampling
5 £ first flush using passive samplers.
o = -
(C’ g é‘ DSC-TTL $15,000 $11,000 Phase | N « Sample stormwater quality from a primary drainage point within the
2 3 g developed area of downtown Truckee
= [ « Standardize stormwater sampling across sites and over time by sampling
[} L O - . .
o 50 DSC-TT2 first flush using passive samplers.
§ g DSC-TT3 $30,000 $22,000 Phase Il N « Sample stormwater quality from 2 new primary drainage points at
= locations of new development in the Truckee Town Corridor
g >
L 0E9 . . . .
s E g 8| TURB-TTL $59,000 $38,000 Phase Il N Evaluate sediment loads in main stem of Truckee River downstream of the
Ze 5 Town of Truckee.
S~
O
€
o g 1 stream « Cost-effective method to track fine sediment deposition in priority stream
g2 mile $2,000 $2,000 Phase | N reaches.
e % « Assess distribution of fine sediment in downstream mile of Donner Creek.
<
E = « Standardize stormwater sampling across sites and over time by sampling
S < DSC-DCC1 $15,000 $11,000 Phase | n | firstflush using passive samplers. . ) -
= IS « Sample stormwater quality of runoff from primary drainage point within
5 ) g developed area of Donner Creek sub-watershed.
c @ ) « Standardize stormwater sampling across sites and over time by sampling
2 o =] first flush using passive samplers.
IE % % DSC-DCC2 $15,000 $11,000 Phase Il N « Sample stormwater quality of road runoff along I-80. Impacts of road
Q g sanding will be evaluated.
% ﬁ « Standardize stormwater sampling across sites and over time by sampling
I3 ° first flush using passive samplers.
a 5 -
3 DSC-DCC3 $15,000 $11,000 Phase Il N « Sample stormwater quality from primary drainage point within urban
o development.
o= « Stream water sample collection focusing on water quality and pollutants of
% £ % concern during elevated stream flow conditions, when pollutant are most
?, g g DST-DCC1 $30,000 $20,000 Phase I N likely to be mobilized from source and transported in streams.
a8E « Track tributary water quality at downstream end of high disturbance sub-
=~ watershed.
S
o g 1 stream « Cost-effective method to track fine sediment deposition in priority stream
22 mile $2,000 $2,000 Phase | N reaches.
x § « Assess distribution of fine sediment in downstream mile of Trout Creek.
<<
§ o2 %‘ « Standardize stormwater sampling across sites and over time by sampling
L o ) ) .
O [ 322 | bscrct $15,000 $11,000 Phase | N | firstflush using passive samplers. . ‘ o
5 @2 g £ « Sample stormwater quality of runoff from primary drainage point within
'g 0w 8 developed area of Trout Creek sub-watershed.
o= « Stream water sample collection focusing on water quality and pollutants of
% £ % concern during elevated stream flow conditions, when pollutant are most
?, g g DST-TC1 $30,000 $20,000 Phase I N likely to be mobilized from source and transported in streams.
a8E « Track tributary water quality at downstream end of high disturbance sub-
~ watershed.
Notes:
e Cost estimates are based on consultants to complete work using accredited analytical laboratories and other
professional services.
e For new stations that could address the monitoring needs of multiple permitees, potential cost sharing
opportunities are noted but not incorporated into the cost estimates provided.
e For existing stations that could be integrated into the TRWQMP, potential cost sharing with existing operators is
noted but not incorporated into the cost estimates provided.
e Permitting and easement costs ranging from $3,000 to $6,000 per station are included in cost estimates.




Additional details, justification and cost analyses for each recommended component are
provided in Section 5.0. Detailed breakdowns of cost estimates, including equipment lists,
estimated labor time, and all assumptions are clearly outlined by assessment type in Appendix
B. A projected 15-year fiscal analysis is also provided (Table 5.4).

1.7 Data Collection and Management Protocols by Assessment Type

To ensure the collection of a consistent and integrated data set, it is critical that data are
collected in a consistent format using standardized methods. The protocols and standards
documented in the TRWQMP will form the backbone of the data generation, management and
reporting that is assumed to be conducted by a diverse group of independent parties.

Samples must be collected using standardized sampling strategies and field protocols,
laboratory analyses must focus on the same pollutants of concern and report the same units,
and data storage and reporting must be centralized and consistent. To that end, the TRWQMP
contains extensive and detailed data collection and reporting protocols for all performance
assessment types which include the following information (Section 6.0):

Station selection and instrument installation protocols
Event sampling strategy

Field evaluation protocols

Laboratory analysis protocols

Data management protocols

Quality control requirements

Reporting protocols to TRWQMP database

Section 6.0 STATION IMPLEMENTATION AND DATA COLLECTION PROTOCOLS includes a
high level of detail documenting the protocols and standards necessary to implement all aspects
of each of the six assessment types utilized by the TRWQMP. Complete, stand-alone data
collection and data reporting protocols are provided for each assessment type within Section 6.0
(namely, Sections 6.3, 6.4, 6.6, 6.7, 6.8 and 6.9). Each independent party that may implement
any one of the TRWQMP assessment types in the future can rely upon the protocols and
standards contained with the respective sub-sections of 6.0 in entirety to complete independent
guality assurance protection plans (QAPPs), Sampling Plans or other technical QA/QC
documents by assessment type. The stand alone nature of each standards and protocols
section does equate to some repetition in details across assessment type protocols in Section
6.0.

These detailed protocols for field and laboratory procedures, data storage, and reporting will be
applied to all new performance assessments initiated under the TRWQMP, and efforts will be
made to integrate existing monitoring programs into the TRWQMP by adopting these
procedures. Implementation of the TRWQMP will require access to lands not owned or
managed by the County or Town. Section 6.0 also presents and overview of the requirements
for obtaining permits, easements, and/or approvals that may be required by permitting
authorities, funding agencies (Section 6.1.1) or landowners (Section 6.1.2). Detailed
investigations of site-specific requirements will be conducted once the final plan has been
approved and funding has been obtained to implement elements of the plan.




1.8 TRWQMP Data Management and Reporting

The TRWQMP provides guidelines on structuring data integration, data management, and
annual reporting to meet the goals of the TRWQMP (Section 7.0). The TRWQMP will include a
central database to store relevant data collected using the TRWQMP assessment protocols
outlined in Section 6.0. A TRWQMP Data Manager will be named and responsible for
coordination of independent groups generating data as well as the actual integration and
management of the TRWQMP database itself. The TRWQMP assessment year will follow the
water year and span from October 1 to September 30. All independently collected datasets for
the previous water year will be submitted to the TRWQMP database by October 15. Once the
data are integrated into the database, a trained water quality expert will be responsible for data
analysis and reporting, summarized in the TRWQMP Annual Report submitted to the Board on
January 15 of each year.

Section 7.0 of the TRWQMP provides a recommended structure of the TRWQMP database,
guidelines to integrate and present datasets by assessment type in the Annual Report and a
recommended Annual Report outline. Guidelines for the analysis and reporting of the
comprehensive annual datasets include both recommendations for data presentation and
specific plots and tables to be produced for each assessment type, across sites and over time.
The first few years of execution of the TRWQMP will finalize the plan’s framework, develop the
database and produce the TRWQMP annual reports.

1.9 Next Steps and Challenges for the TRWQMP

In order for the TRWQMP to succeed as a long-term integrated and comprehensive water
guality evaluation program, the array of independent data collection, monitoring and observation
efforts must buy into the universal procedures outlined within this document. The public and
private entities conducting water quality evaluations within the project area now and in the future
must subscribe to the TRWQMP standards and protocols. Existing and future water quality
monitoring within the project area must select from one of the five assessment types included in
this Plan to meet the respective evaluation needs. All future efforts must follow the protocols
and standards outlined to ensure consistent and comparable data is collected. In addition, the
County and Town must identify a TRWQMP Data Manager who is responsible for coordination,
collaboration and management of each the datasets generated by the independent groups. The
datasets must be managed and digitally provided to the TRWQMP in the exact formats
requested to ensure integration and comparability. The annual analysis and evaluation of the
multiple datasets submitted to the TRWQMP database must be conducted by a trained water
guality expert for the initial years of implementation to ensure the development of a technically
sound format and insightful analysis of the multiple datasets.

The guidelines and framework contained within this document have been developed for the
cost-effective collection of valuable data, but they intentionally include a degree of flexibility for
the team implementing the TRWQMP in the future. The areas of flexibility include the locations
of data collection, the timing of implementation of these locations and annual TRWQMP
reporting guidelines. The locations of actual data collection should be modified as data is
obtained to inform strategies on areas of potential pollutant loading concern or water quality
impairment, given the existing resources available. This will actualize the adaptive management
process of the TRWQMP to continue to inform the performance of the respective SWMPs to
protect downstream water quality.




The TRWQMP annual data reporting, integration and management procedures are flexible in
this document to allow the initial years of implementation to provide a tangible example of the
actual TRWQMP data management and annual reporting procedures and formatting. The
procedures implemented in the initial years will form the templates that should be followed over
the life of the TRWQMP.

The area where few changes should occur in the TRWQMP over time is the data collection
protocols and/or the respective assessment types themselves. One of the primary issues with
any water quality sampling program is the difficulty of obtaining accurate and precise estimates
in the face of the enormous variability (in space and time) of both stream discharge and
pollutant concentrations. The data collection strategies and protocols within the TRWQMP have
numerous considerations to minimize the inherent variability and improve the ability of long-term
datasets to evaluate both water quality impacts of upstream activities and SWMP effectiveness.
Maintaining data collection consistency across sites and over time is necessary to realize the
technical goals of the TRWQMP to develop an integrated and informative long-term water
guality dataset. If implemented as outlined in this document, the TRWQMP has the potential to
be a local model for how multiple groups can collaborate to consistently measure and track the
water quality of local surface waters over time.
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TRUCKEE RIVER WATER QUALITY MONITORING PLAN GOALS AND
OBJECTIVES

TRWOMP Goal 1: Ensure regulatory compliance for Placer County and Town of Truckee with

the NPDES permit, Lahontan Board Orders, Middle Truckee River Sediment TMDL, Squaw
Creek Sediment TMDL, and the Martis Valley Community Plan.

TRWOMP Goal 2: Develop water quality monitoring data sets that will be scientifically

defensible and provide accurate data to evaluate the effectiveness of Stormwater Management
Programs in protecting surface water resources.

TRWOMP Goal 3: Develop a TRWQMP that is economically feasible to implement and maintain

over time.

TRWOMP Goal 4: Ensure that the TRWQMP allows collaboration, effort-sharing and integration

of multiple independent private and public monitoring efforts.

Objectives:

2.1

Provide a comprehensive and integrated data collection, data analysis and reporting
framework to evaluate and track the status of surface water resources within the project
area spatially and over time.

Prioritize monitoring resources on spatial locations determined to be existing and/or
future potential source areas.

Focus monitoring resources on pollutants of concern and indicators that are clearly
rationalized for each location of monitoring. Prioritize pollutants based on greatest risk to
surface water resources due to specific land use activities.

Maximize monitoring resources by including a range of monitoring types that vary in
frequency of collection, relative cost to complete and statistical accuracy.

Focus monitoring resources on times (season, storm events, etc.) when potential source

area water quality is expected to deviate greatest from observations at minimally
impacted locations.

Role of Truckee River Water Quality Monitoring Plan

The Truckee River Water Quality Monitoring Plan (TRWQMP) is just one element of a much
larger stormwater program in the Truckee River Watershed. Both Placer County and the Town
of Truckee have developed and are implementing Stormwater Management Program
documents (SWMPs). These SWMP documents, developed in response to regulatory
requirements of the Lahontan Regional Water Quality Control Board (the Board), were approved
by the Board in 2008. The respective SWMPs detail the specific actions each jurisdiction




(County and Town) are proposing to implement in order to protect surface water resources. The
general role of the TRWQMP is to design a monitoring plan which will allow the County and
Town to effectively assess the water quality impacts and effectiveness of their ongoing SWMPs
with respect to protecting downstream resources.

Figure 2.1 is a schematic illustrating the functional relationship between the two SWMPs and
the Truckee River Water Quality Monitoring Plan. There are two distinct components to
evaluating the effectiveness of the SWMPs—compliance assessment and performance
assessment. Compliance assessment includes inspections of drainage and stormwater
infrastructure, construction sites and other localized activities which may impact the volume and
guality of stormwater runoff. Compliance by property owners, developers, service districts and
other entities should be evaluated using simple, but repeatable, inspections to enforce the
actions to protect receiving surface water quality as outlined in the SWMPs. The site-specific
compliance and enforcement inspections are not included as components of the TRWQMP, as
they are implemented by the County and Town as part of their respective SWMPs.

The TRWQMP provides a framework for the County and Town to conduct performance
assessments using techniques to evaluate the relative water quality condition of the receiving
surface waters. The TRWQMP does not enforce compliance with SWMP guidelines or
implement pollutant control measures. Rather, the TRWQMP provides a framework and specific
details to develop a consistent, reliable and cost-effective water quality monitoring plan to track
the condition of the surface water resources. The information and data generated can be used
by public agencies, regulators and stakeholders to evaluate the performance and success of the
local SWMPs in protecting the waters within the project area. Over time, the water quality
information and data can be used to continue to prioritize the potential source areas that could
have a disproportionate impact on receiving surface water quality. The results of the TRWQMP
inform the adaptive management process of the SWMPs so that local agencies can continue to
implement the actions that best protect the quality of the local surface water resources.

2.2 Placer County and Town of Truckee Coordination

The middle Truckee River watershed contains lands under the jurisdictions of both Placer
County and the Town of Truckee. Though the County and Town are under two separate NPDES
permits and have developed separate SWMPs, a comprehensive monitoring plan for the
Truckee River requires the integration and analysis of data throughout the watershed. The
County and Town have therefore agreed to coordinate efforts and share costs for data
collection, data management, and data analysis so that the monitoring plan provides the most
possible value in guiding their respective SWMPs.

2.3 Regulatory Requirements

The TRWQMP is an integrated document prepared by Placer County and the Town of Truckee
to meet their respective regulatory requirements as imposed by the Board. The Water Quality
Control Plan for the Lahontan Region (Lahontan Basin Plan) designates the following beneficial
uses for the Truckee River:

e Municipal and Domestic Supply (MUN)
e Agricultural Supply (AGR)
e Industrial Supply Service (IND)




SWMP Goals

Comply with regulatory requirements and improve the quality of receiving surface water resources.

v

SWMP Actions
Primary pollutant control actions include:
ePublic education, outreach and participation on stormwater impacts
e|llicit discharge detection and elimination
eConstruction site stormwater runoff control
ePost-construction stormwater management
ePollution prevention/good housekeeping for municipal operations

\’

SWMP EFFECTIVENESS EVALUATIONS

Assessment Type Area Assessed Example of Assessment Main Question Addressed

The best management practices outlined in the SWMP, if implemented as designed and planned, are assumed to protect
the receiving waters from water quality degradation. Compliance assessment includes the inspection of specific locations
of concern to ensure that developers, business and other entities are complying with specific SWMP BMP guidelines.
Compliance assessment is not included in the TRWQMP, but rather it is being implemented by the SWMPs.

B. Performance Assessment

Assessment Type Area Assessed Example of Assessment Main Question Addressed
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The TRWQMP will provide a framework to evaluate the water quality of receiving surface waters (within source
areas, tributaries and Truckee River main stem) throughout the project area. The TRWQMP dataset will allow the
Town and County to determine if the SWMPs, when implemented and enforced, are achieving the goal of improving
the water quality of receiving surface waters.

Schematic representing the functional relationship between

a ZNDNHT”HE I_I_E the Truckee River Water Quality Monitoring Plan (TRWQMP) ROLE OF TRWQMP FI G U R E 2 . 1

and Stormwater Management Programs (SWMPs).
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Ground Water Recharge (GWR)

Freshwater Replenishment (FRSH)

Hydropower Generation (POW)

Water Contact Recreation (REC-1)

Noncontact Water Recreation (REC-2)
Commercial and Sportfishing (COMM)

Cold Freshwater Habitat (COLD)

Wildlife Habitat (WILD)

Rare, Threatened, or Endangered Species (RARE)
Migration of Aquatic Organisms (MIGR)

Spawning, Reproduction, and Development (SPWN)

Existing regulatory requirements imposed mandates on the local jurisdictions to identify,
prioritize and implement actions that protect the beneficial uses of the surface water resources.
Both Squaw Creek and the middle Truckee River are listed on the Clean Water Act Section
303(d) list for impairment by sediment. Donner Lake is listed for impairment by priority organics.
In response to the 303(d) listings, “Total Maximum Daily Loads” (TMDLSs) have been developed
in for both Squaw Creek and the middle Truckee River to outline plans to meet water quality
objectives for sediment and to protect beneficial uses.

The main regulatory documents guiding the TRWQMP are listed below. Each document is
assigned an acronym to simplify reference of these documents in Table 2.1 below:

(PCL) Order to submit technical report in accordance with Section 13267 of the California Water
Code — Placer County. March 9, 2007. From Harold Singer (the Board) to Bob Costa (Placer
County).

(TTL) Order to submit technical report in accordance with Section 13267 of the California Water
Code — Town of Truckee. July 9, 2007. From Harold Singer (the Board) to Tony Lashbrook (Town
of Truckee).

(NPDES) NPDES General Permit No. CAS000004. Order Number 2003-005-DWQ. Prepared by
State Water Resources Control Board.

(LBP) Lahontan Regional Water Quality Control Board (LRWQCB). 1995. Water Quality Control
Plan for the Lahontan Region (Lahontan Basin Plan). March 31, 1995.

(SCTMDL) Lahontan Regional Water Quality Control Board (LRWQCB). 2006. Total Maximum
Daily Load for Sediment, Squaw Creek, Placer County. April 2006.

(TRTMDL) Lahontan Regional Water Quality Control Board (LRWQCB). 2008b. Total Maximum
Daily Load for Sediment, Middle Truckee River, Placer, Nevada and Sierra Counties (Public
Review Draft). Draft February 2008.

Additional relevant documents guiding the TRWQMP are listed below:

(TRSWMP). Truckee River Basin Stormwater Management Program, Program Years 2007-2012
December 14, 2007. Prepared for Lahontan Regional Water Quality Control Board. Prepared by
Placer County Department of Public Works.

(TTSWMP) Town of Truckee Stormwater Management Program. December 6, 2007.
Prepared for Lahontan Regional Water Quality Control Board. Prepared by Town of Truckee.




¢ (MVCP) Martis Valley Community Plan. December 16, 2003. Prepared by Placer County.

¢ (MVCPEIR) Martis Valley Community Plan Environmental Impact Report.

Table 2.1 is a synthesis of existing regulatory language as extracted from existing
documentation for both Placer County and the Town of Truckee. The synthesis is based on the
documents listed above, which identify programmatic goals and specific actions for both the
jurisdictions’ stormwater programs, as well as program monitoring. An attempt was made to
summarize the exact language from each document in the middle column. For those statements
where the language was vague or unclear with respect to the role of the TRWQMP, the
language was struek-and clarifying language was inserted. Goals and actions of the regulatory
document that are to be implemented under the Placer County and Town of Truckee SWMPs
are indicated in

The top section of Table 2.1 presents the goal statements identified from each of the regulatory
documents. Based on this synthesis of regulatory documents, the primary regulatory goal of the
TRWQMP has been defined as follows:

e Goal: To design and implement a comprehensive water quality monitoring plan which
assesses the performance effectiveness of the County and Town SWMPs.

The lower portion of Table 2.1 is broken into three distinct action categories. The three action
categories include Inspections and Source Area Evaluations Sampling and Reporting. The
TRWQMP only addresses Source Area Evaluations, Sampling and Reporting. Below we clarify
some of the specific data collection efforts to be accomplished based on these regulatory
requirements.

e Inspections: Inspection requirements are typically focused on drainage infrastructure or
site specific projects. Inspections are a key component of compliance monitoring (see
Figure 2.1) to ensure that land owners, developers, service districts and others are
implementing BMPs in accordance with the procedures outlined in the respective
Stormwater Management Programs (SWMPs). Compliance monitoring is not a
component of the TRWQMP.

e Source Area Evaluations: For the purposes of designing an informed monitoring plan,
the TRWQMP includes a cursory evaluation of the land use in the project area,
development activities, and other characteristics that have the potential to impair the
quality of surface water resources. Within each project area sub-watershed, these
indicators of human impact have been integrated and evaluated to identify potential
source areas that focus the data collection and observations conducted under the
TRWQMP.

The TRWQMP includes a preliminary mapping of stormwater drainage systems in the
high priority potential source areas using available spatial information. A more detailed
facilities inventory and mapping of stormwater related features will be conducted by
Placer County and the Town of Truckee under their respective SWMPs (see Section
3.3).

e Sampling: The regulatory documents contain a variable level of specificity with respect to
sample collection type, sample collection purpose, protocols, pollutants of concern,




locations of collection, and other sampling characteristics. The data collection strategies
of the TRWQMP outlined in the Technical Approach (Section 4.0) incorporates the
gamut of regulatory sampling requirements to assess the potential impacts of source
area stormwater on surface water resources. Sampling protocols listed in Table 2.1 are
considered but not necessarily included in the TRWQMP. Additional sampling protocols
not included in the regulatory documents have been adopted in order to meet the goals
of the TRWQMP (Sections 4.0, 5.0 and 6.0).

2.4 Stakeholder Considerations

There are numerous potential stakeholders, in addition to Placer County, Town of Truckee and
the Board, who may have a specific interest in the development and implementation of the
TRWQMP. Table 2.2 groups each of the primary stakeholders by stakeholder type and identifies
draft general goals for each stakeholder group with respect to the TRWQMP. The primary
stakeholder groups include non-government organizations (NGOSs), land owner/land developers,
service districts, public agencies, and recreational users. Not included in Table 2.2 are research
groups, who were contacted during the development of the TRWQMP for existing water quality
information and technical insight, but who do not fall under the typical stakeholder classification.

In 2005, participating agencies under the Truckee River Operating Agreement (TROA) executed
a Memorandum of Understanding to establish a Biological Resources Monitoring Program
(BRMP). One of the stated goals of the BRMP is “to assist in meeting biological/ecosystem
objectives within the Truckee River basin”. Though not complete, the BRMP and its
implementation may provide opportunities for cooperation, collaboration, and sharing of
resources as related to implementation of the TRWQMP. Several of the stakeholders listed in
Table 2.2 are also participants in the TROA. It is anticipated that these stakeholders will
collaborate on opportunities that may be available to improve efficiencies and avoid duplication
of effort.

The project team has solicited information from stakeholders to (1) ensure the stakeholders’
goals relative to the WQMP are identified and considered, (2) obtain and review any previous
and/or existing water quality monitoring efforts, and (3) determine if and how any existing
monitoring may be integrated into the TRWQMP. Appendix A includes a detailed summary of
any existing and/or recent water quality monitoring efforts by sub-watershed at the time this
TRWQMP plan was developed (2008).




Regulatory Language

Document required by’

Develop and implement a comprehensive storm water monitoring plan and implementation schedule for Placer County and Town of
Truckee. Cooperate and participate with other entities in establishing monitoring plan to reduce redundancy in monitoring and

promote consistency and quality of data.

PCL, TTL, NPDES, TRSWMP,
TTSWMP, SCTMDL, TRTMDL,
MVCP

Measure and improve the effectiveness of the SWMP.

TRSWMP, NPDES

Describe the monitoring needed to evaluate stormwater discharges and receiving water effects. PCL, TTL
Goals of Provide data to determine if discharges are causing or contributing Biseharges-shall-net-cause-or-contribute to an exceedance of NPDES
Monitoring Jwater quality standards per Receiving Water Limitations A.1.
Plan taelude Track the effectiveness of pollution control measures required by the General NPDES Permit, Middle Truckee River TMDL | TTL, PCL, NPDES, TRTMDL,
and the Squaw Creek TMDL (Placer County only) and implemented under the TTSWMP and TRSWMP. SCTMDL
Identify significant source areas and miniraize track the contribution of storm water pollutants of concern from these source areas. PCL, TTL, NPDES, TRTMDL,
TRSWMP, TTSWMP
Include the bioassessment monitoring specified in the Squaw Creek TMDL. PCL, SCTMDL
Resolve the piece-meal approach to monitoring currently being used in the Martis Valley area. PCL, MVCP
Evaluate long-term trends in receiving water quality. NPDES
Category Actions To Be Considered to Meet Goals of Monitoring Plan
PCL, TTL, NPDES, TRSWMP,
(Covered by SWMP) TTSWMP
. Conduct mapping and prioritization of pollutant source areas. PCL, TTL, NPDES, TRSWMP,
:nstfest;tluorzse TTSWMP, SCTMDL, TRTMDL
Area Conduct facilities inventory, mapping (and operation) of storm water related facilities. (Preliminary mapping effort included in PCL, TTL, NPDES, TRSWMP,
Evaluations TRWQMP, complete effort implemented under SWMP) TTSWMP, SCTMDL, TRTMDL
For new development, estimate peak storm water discharge rates to track whether they shal-ret exceed pre-development where NPDES
there is the potential to increase downstream erosion. i i
new-development{B-2)
Report information on the water quality characteristics of stormwater discharges, pollutant loading, and the effects the discharges PCL, TTL, NPDES, TRSWMP,
may have on water quality. TTSWMP, SCTMDL, TRTMDL
Conduct source area management monitoring that includes near continuous (autoprobes/dataloggers) to capture turbidity, pH, EC, |PCL, TTL, TTSWMP, TRSWMP
temperature, and stage at few selected tributaries that represent conditions associated with major developments.
Conduct grab sampling for key numeric water quality objectives (WQO) as set for the Truckee River Hydrologic Unit in the Lahontan |PCL, TTL, TTSWMP, SCTMDL,
Basin Plan. TRSWMP
Meetthe Provide data to determine if the Truckee River is meeting water quality objectives as outlined in the Lahontan Basin Plan PCL, TTL, NPDES, TRSWMP,
S i that apply to all surface waters and certain water bodies (Truckee River Hydrologic Unit). TTSWMP, LBP, SCTMDL,
ampling

(methods to

TRTMDL, MVCP, MVCPEIR

Conduct cumulative effects assessment.

PCL, TTL

consider) Conduct bioassessment sampling as outlined in the Squaw Creek TMDL PCL
Analyze physical habitat indieaters conditions using Herbst protocols and indicators. SCTMDL
Establish 3 sampling sites on the meadow reach of Squaw Creek. SCTMDL
Reguire-Define how pre- and post-bioassessment monitoring for new development project would be conducted. PCL, TTL, TTSWMP
Coordinate with Snap Shot Day monitoring activities. TRSWMP, TTSWMP
Incorporate DWR continuous sampling with periodic grab sampling into TRWQMP. PCL, TTL
PlacerCounty-is-the primary-ageney-fer-menitoring Monitor the mitigation measure implementation associated with the MVCP. MVCP, MVCPEIR

TRTMDL, TTSWMP, TRSWMP

Submit Define monitoring reporting structure to ensure data generated under the TRWQMP is accessible, comparable, and easily NPDES, TRSWMP, TTSWMP
interpreted by public agencies, regulators and stakeholders to evaluate the results with respect to TRWQMP goals listed above.
Annual reports shall be submitted by September 15th of each year. Fhe-reportshall-summarize-the-activities-performed-throughout

Reporting he reportina-period{(Ju hrough-June-30)-and-mustincluderstatus-of compliance with-permit conditions-an-assessmentof the

1 See regulatory document acronyms listed in text above; For those statements where the regulatory language was vague or unclear with respect to the

role of the TRWQMP, the language was struek-and clarifying language was inserted.
Table 2.1. Synthesis of Regulatory Documents




Current Runoff

Stakeholder Goal . . } Specific Regulatory
Entity Type with respect to Stakeholder Spatla(l:lc())rcl:::r?]n(s) of Watel;g;allty suggestions | Requirements
TRWQMP - for TRWQMP | on Stakeholder
Collection?
Truckee River Watershed . . Volunteer Ensure data
Council Entire project area program is accessible
(1) To provide a Sierra Watch Entire project area No
reliable and available ["\jountain Area Preservation Martis Valley and other No
deiltatset to tractk thfe Foundation potential future development
NGO relative impacts o Sierra Club Entire project area No None
urban development
and human activities Donner Creek, Cold Creek,
on the Truckee River | Truckee Donner Land Trust | Truckee Town Corridor sub- No
and its key tributaries. : : watersheds
Sierra Nevada Alliance Entire project area No
Friends of Squaw Creek Squaw Creek sub-watershed No
DMB Highlands Martis Creek sub-watershed Yes NPDES
. JMA Ventures (Alpine Bear Creek sub-watershed No None
(1) To be compatible Meadows)
with, and incorporate, Lahontan Development Martis Creek sub-watershed Yes NPDES
current monitoring Timilik Martis Creek sub-watershed Yes NPDES
Private Land ?:gdu?;t'g:;/ng East West Partners (EWP) Truckee Town Corridor Yes NPDES
Owners and requirements. Northstar at Tahoe and EWP | Martis Creek sub-watershed Yes NPDES
Developers A -
(2) To minimize Squaw Valley Ski
additional financial Corporation Squaw Creek sub-watershed Yes NPDES, TMDL
burden on
developers. The Resort at Squaw Creek | Squaw Creek sub-watershed Yes NPDES, TMDL
Intrawest \Cgﬁgs at Squaw Squaw Creek sub-watershed Yes NPDES, TMDL
CA General
Truckee Tahoe Airport Martis Creek and Truckee Yes Industrial
) District Town Corridor Stormwater
(1) To be compatible Permit
with, and incorporate, [~ Tanoe-Truckee Sanitation . . General WDR
current monitoring Agency Entire project area Yes Permit
and existing
. regulatory Truckee Sanitary District Truckee Town Corridor No General WDR
Service requirements i _ Permit
Districts (2) To provide Truckee Dogigttarrith’ubllc Utility Truckee Town Corridor No
information on the . Placer County Water Agency Martis Valley No
state of Truckee River Squaw Valley Public Service
watershed surface q Diystrict Squaw Valley Discharge only NPDES
water resources
Caltrans HW 89, HW 267, 1-80 No NPDES
Placer County Department of .
Facility Services Cabin Creek sub-watershed Yes NPDES
Army Corp of Engineers Martis Creek Sub-watershed Yes
; Department of Water Entire project area Yes
(1) To pr_owde Resources proj
public |information on the U.S. Forest Service USFS lands in project area Yes
Agencies state of Truckee River CAD F Fish and None
g watershed surface epartment of Fish an Entire project area Yes
water resources. Game
U.S. Fish and Wildlife Service Entire project area No
(1) To provide a
reliable and available . . .
dataset to track the Recreational users Entire project area No
. relative impacts of
Recreational
urban development None
Users L
and human activities ) ]
on the beneficial Businesses serving Entire project area No

recreational uses of
the Truckee River.

recreational users

Table 2.2. Summary of primary stakeholder groups
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3.0 PROJECT AREA DESCRIPTION

Section 3.0 presents a brief description of the project area included in the Truckee River Water
Quality Monitoring Plan (TRWQMP). This section also includes a prioritization of potential
source areas at the sub-watershed scale based on GIS data. For those areas determined to
have a high level of human disturbance based on the GIS screening, a description of existing
data available on stormwater routing is provided. Section 3.3 also includes a schedule and list of
tasks and products to be conducted by Placer County (County) and the Town of Truckee (Town)
in the near future to provide stormwater routing descriptions in compliance with the respective
Stormwater Management Programs (SWMPS).

3.1 Project Area

Figure 3.1 delineates the 15 sub-watersheds of the TRWQMP project area. All lands under the
jurisdiction of Placer County and the Town of Truckee are the priorities for evaluation as part of
the TRWQMP. The Truckee River area of concern is bounded upstream by the outlet from Lake
Tahoe and downstream by the Juniper Creek sub-watershed. The total project area is
approximately 210 square miles.

All of the tributary sub-watersheds of the Truckee River at least partially contained within Placer
County are included in the project area. This includes the sub-watersheds of Bear Creek, Big
Chief Corridor, Cabin Creek, Deep Creek, Deer Creek, Donner/Cold Creeks, Juniper Creek,
Martis Creek, Pole Creek, Silver Creek and Squaw Creek.

The sub-watersheds that are partially contained within the Town of Truckee boundaries are also
included in the project area. These include the sub-watersheds of Prosser/Alder Creeks,
Glenshire/Union Valley, Truckee Town Corridor and Trout Creek. The Little Truckee River sub-
watershed, which drains to the Stampede and Boca Reservoirs north of the Town of Truckee, is
not included in the project area because, except for the outlet, the sub-watershed is entirely
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outside the Town boundaries. The project area delineated in Figure 3.1 is consistent with the
sub-watershed areas included in the Town of Truckee SWMP. Portions of the project area sub-
watersheds outside of the County and Town boundaries are included to ensure consideration of
any potential sources of water quality impairment upstream of the respective jurisdictions.

3.2 GIS Sub-watershed Source Area Prioritization

The TRWQMP prioritizes resources to evaluate water quality at the locations where (1)
density of human development on the Truckee River and its tributaries are expected to be the
greatest, and (2) where the majority of SWMP actions are expected to be implemented in
order to improve the quality of surface water resources. A desktop screening process was
used to compare the relative level of disturbance within each project area sub-watershed
using available Geographic Information Systems (GIS) spatial data. The purpose of the GIS
potential source area evaluation is to prioritize areas for water quality assessment based on
the relative densities of land use characteristics assumed to affect surface water resources
using cost-effective methods.

The 15 project area sub-watersheds (Figure 3.1) were ranked as high, moderate, or low
disturbance source areas based on the following analysis of key land use data, including
impervious coverage density, residential development density, dirt roads density, graded ski
run density, and potentially erodible soils as depicted on existing GIS data layers. These land
use characteristics are all assumed to represent potential sources of the range of pollutants
that can impair downstream water quality.

The detailed GIS Sub-watershed Source Area Prioritization protocols are documented in
Section 6.2.

3.2.1 GIS Sub-watershed Source Area Prioritization Results

Table 3.1 summarizes the results of this analysis for each sub-watershed. This analysis
serves as an initial, low-cost, repeatable desktop screening of potential source areas by
ranking sub-watersheds along a gradient of human development and differentiating those
areas that have a high level of disturbance from those with a relatively low level of
disturbance. This sub-watershed source area screening was supplemented with an additional
evaluation of the sub-watersheds that fell between these bookend conditions (the moderate
disturbance sub-watersheds), based on other observations and information about known
pollutant sources or areas of concern within the sub-watersheds. Additional analysis suggests
that the Big Chief Corridor should be designated as high disturbance sub-watershed despite
the moderate ranking based on the process described above.
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Impervious De\_/elope_d, Poten?ially Private RDOi;td Ski Area: _ watsel:ghed Sut_)—watershed
Sub-watershed Name | Coverage Medlum-ngh Erodible | Lands Length Graded Ski Source Area Disturbance

(%) Intensity (%) (%) (%) Density Runs Score Level
Squaw Creek 3 2 2 3 3 3 2.67 High
Martis Creek 2 3 1 3 3 3 2.50 High
Truckee Town Corridor 3 3 3 3 2 0 2.33 High
Bear Creek 3 2 3 2 1 2 2.17 High
Donner/Cold Creeks 3 3 2 3 2 0 2.17 High
Trout Creek 3 3 3 3 1 0 2.17 High
Big Chief Corridor 2 3 2 2 3 0 2.00 High

Glenshire Union Valley 2 2 3 3 2 0 2.00 Moderate

Prosser/Alder Creeks 2 2 2 2 3 1 2.00 Moderate

Juniper Creek 1 1 3 3 2 0 1.67 Moderate
Cabin Creek 2 2 1 1 3 0 1.50 Low
Deep Creek 1 1 2 1 1 0 1.00 Low
Pole Creek 1 1 1 1 2 0 1.00 Low
Deer Creek 1 1 1 1 1 0 0.83 Low
Silver Creek 1 1 1 1 1 0 0.83 Low

Table 3.1. Source area characteristic values and disturbance level by sub-watershed.

Figure 3.2 displays the level of disturbance of project area sub-watersheds based on the
integrated results of the above analysis. It must be noted that many of GIS land use layers used
in this analysis were last updated in 2001 and thus may not reflect the most recent disturbances
in the Truckee River Watershed.

The sub-watershed source area prioritization was used to inform the assessment site selection
process by indicating the areas where more rigorous assessment was necessary (high
disturbance sub-watersheds) (see Section 5.0). A main goal of the TRWQMP is to evaluate and
track the performance of the County and Town SWMPs, and high disturbance subwatersheds
are coincidently where a large fraction of SWMP actions will be conducted. TRWQMP
assessments within the moderate disturbance sub-watersheds will be included based on the
resources available to evaluate these areas.

3.2.2 Sub-watershed Source Area Descriptions
Brief descriptions and activities of concern within each sub-watershed are provided below.
3.2.2.1 High Disturbance Sub-watersheds

Squaw Creek Sub-watershed

The Squaw Creek sub-watershed (8.2 mi®) is the site of a large mountain recreation area
(Squaw Valley Ski Corporation) with over 4,000 acres of terrain and multiple residential
developments. These developments are in close proximity to Squaw Creek and consist of large
impervious areas with high hydrologic connectivity to the creek. The sub-watershed also has the
highest dirt road density in the project area (5.8 mi/mi%; Maholland 2002). The golf course at the
Resort at Squaw Creek is a potential source of nutrients and pesticides.
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In 2006, the Board developed a TMDL for sediment to address impacts of sedimentation on
stream habitat and aquatic life. The Squaw Creek Sediment TMDL (2006) estimates that
controllable sediment sources, including dirt roads, graded ski runs, and residential/commercial
areas, account for 58% of the total sediment load to the creek.

Martis Creek Sub-watershed

The Martis Creek sub-watershed (40.9 mi?) contains several large residential developments,
including Lahontan and Northstar-at-Tahoe. Additional residential developments, such as Martis
Camp, are currently under construction, and thousands of residential units are slated for future
development (Pacific Municipal Consultants 2003; Hall 2004). The Northstar-at-Tahoe resort
contains 2,940 acres of terrain for year-round recreation, mostly consisting of graded ski runs,
which could be a significant sediment source to Martis Creek. Additionally, the Martis Creek
sub-watershed has one of the highest dirt road densities in the project area. Lahontan Golf Club
and the Northstar-at-Tahoe Golf Course are adjacent to Martis Creek and could be potential
sources of nutrients and pesticides to surface waters. In addition, State Highway 267 runs
through the sub-watershed, paralleling the middle fork of Martis Creek and intersecting the west
fork. Snow and ice management activities on this major high-elevation roadway, including road
abrasive application, pose a risk to surface water quality. Martis Creek is dammed at the Martis
Creek Reservoir (20,400 acre-feet) approximately 2 miles upstream of its confluence with the
Truckee River.

Truckee Town Corridor

The urbanized corridor containing the Town of Truckee (14.1 mi®) contains a high density of
commercial and residential development adjacent to the Truckee River main stem. The Town
Corridor contains heavily trafficked roads that receive significant road abrasive application,
including 1-80, State Highway 267, and State Highway 89. The hydrologic connectivity of the
urban areas and local highways within the corridor to the Truckee River poses a risk of high
urban pollutant loading from these areas. Old Greenwood and Gray’'s Crossing Golf Courses
are potential sources of nutrients and pesticides to surface waters. The Truckee River Sediment
TMDL Public Review Draft (2008) also identified significant legacy site impacts from historic
development within this area.

Bear Creek Sub-watershed

The Bear Creek sub-watershed (5.3 mi?) contains the Alpine Meadows ski facility (2,400 acres
of terrain). Residential and commercial developments around this ski facility are potential
sources of urban pollutants to surface waters, but the density of these land uses are relatively
less than the sub-watersheds above.

Trout Creek Sub-watershed

The Trout Creek sub-watershed (4.9 mi®) is a relatively small but highly developed area within
the Town of Truckee jurisdiction. Medium to high density development and associated
impervious surfaces pose the risk of increased generation and transport of urban pollutants to
surface waters. The Tahoe Donner Golf Course and Coyote Moon Golf Course are located
within this small sub-watershed and are potential sources of nutrients and pesticides to Trout
Creek.

Donner Creek/Cold Creek Sub-watershed

The Donner Creek and Cold Creek sub-watersheds convene downstream of the Donner Lake
dam before connecting to the main stem of the Truckee River. The Donner Creek portion of the
sub-watershed (17.0 mi®) contains a high level of residential/commercial development adjacent
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to surface waters resources. Interstate 80 runs in close proximity to portions of Donner Creek and
Donner Lake and is a potential source of sediment and other pollutants due to high traffic density
and road abrasive application. The Cold Creek sub-watershed (12.8 mi) is relatively
undeveloped, but several legacy sites associated with past railroad construction, gravel mining,
and logging exist. In particular, an undersized culvert underneath a railroad bridge over Cold
Creek is known to cause a significant amount of localized stream bank erosion. These legacy
sites continue to contribute to water quality impairment in this sub-watershed.The Donner
Creek/Cold Creek sub-watershed also contains moderate amount of dirt roads (2.3 mi/mi?).

Big Chief Corridor

The preliminary subwatershed source area prioritization ranked Big Chief Corridor (23.4 mi?) as a
moderate disturbance sub-watershed. However, visual inspections of Highway 89 during March
2008 indicated that Highway 89 is potentially a very high sediment source due to high levels of
road abrasive accumulation on unprotected road shoulders. In addition, this chronic potential
sediment source is located within 500 to 1000 ft from the primary surface water resource of
concern—the Truckee River. The proximity and high hydrologic connectivity between the roadway
and the main stem of the Truckee River suggest potential anthropogenic impacts on stream
habitat and beneficial uses within this reach. As a result, the Big Chief Corridor has been
classified as a high disturbance subwatershed. The maintenance activities of Highway 89 are
operated by CalTrans and are not conducted by the County or the Town SWMPs. The significant
potential annual anthropogenic source of fine sediment to the Truckee River main stem from
Highway 89 may well exceed the annual sediment loading from other specific upstream land
uses. The achievable sediment load reductions from SWMP activities in other high disturbance
upstream sub-watersheds (Bear Creek and Squaw Creek) may not be measurable in the Truckee
River main stem until CalTrans controls the annual fine sediment loads generated within Big Chief
Corridor.

3.2.2.2 Moderate Disturbance Sub-watersheds

Prosser Creek/Alder Creek Sub-watershed

The Prosser Creek/Alder Creek sub-watershed (54 mi?) drains into the Prosser Creek Reservoir
before connecting to the Truckee River main stem via the lower portion of Prosser Creek. The
sub-watershed contains urbanized portions of the Town of Truckee as well as a small ski facility
(Tahoe Donner). The dam at Prosser Creek Reservoir regulates flow from the Prosser and Alder
Creek watersheds to the Truckee River, and dam-regulated tributaries are estimated to be the
largest sediment contributors under low-flow conditions (Truckee River Sediment TMDL Public
Review Draft 2008). A high dirt road density (3.1 mi/mi®) could be a potential sediment source to
surface waters in this sub-watershed.

Glenshire/Union Valley Basin

The Glenshire/Union Valley Basin (4.1 mi®) is a small catchment that contains a relatively
moderate density of primarily residential land uses. Drainage from Glenshire Pond to the Truckee
River is ephemeral and is not considered to be a significant source of pollutants to the Truckee
River.

Juniper Creek Sub-watershed

The Juniper Creek sub-watershed (10.8 mi?) currently has a low level of residential and
commercial development. However, a high percentage of lands near the stream are privately
owned and have the potential for future development. Potential sediment sources include a high
dirt road density (2.83 mi/mi?) and high percentage of erodible areas within the stream zone
(64.3%).
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3.2.2.3 Low Disturbance Sub-Watersheds

Cabin Creek, Deep Creek, Deer Creek, Pole Creek, and Silver Creek Sub-watersheds

Cabin, Deep Deer, Pole, and Silver Creek sub-watersheds are low disturbance source areas
based on our preliminary screening of source area characteristics. Water quality observations
conducted using standardized and cost-effective techniques in low disturbance catchments can
inform evaluators of “baseline” water quality characteristics in the project area. The results from
these assessments can be used to place water quality data from high disturbance sub-
watersheds in a regional and “potentially achievable” context.

3.3 Stormwater Routing Description

Section 3.3 presents a basic overview of stormwater routing within the high disturbance sub-
watersheds as selected by the GIS Sub-watershed Source Area Prioritization (Section 3.2). The
overview includes storm drainage maps based on existing Town and County data and brief
narrative stormwater routing descriptions.

3.3.1 Mapping

Stormwater routing base maps were developed in GIS using existing data for watersheds,
streams, topography, roads, and parcels. Existing stormwater infrastructure data provided by
Placer County and the Town of Truckee was also integrated into the base maps. ESRI Spatial
Analyst Extension was used to delineate topographic-based drainages within each priority sub-
watershed. The drainage basins are represented on the base maps as smaller shaded areas
within each sub-watershed. The purpose of delineating the drainage basins was to identify
general drainage patterns and key discharge points within each sub-watershed. Since there is
limited existing mapping of storm drainage facilities for most sub-watersheds, this information will
help inform decisions regarding the placement of potential monitoring stations. The stormwater
routing base maps include unshaded or white areas which abruptly and unnaturally end drainage
basin delineations. This anomaly is due to the way the Spatial Analyst Extension analyzed the
digital elevation data. These unshaded areas occur where two quadrangles meet; if necessary,
additional analysis can be performed to rectify this issue.

Mapping was verified in the field on April 23 and June 20, 2008. General topography, natural
drainage features, constructed storm drainage features, and basic flow paths were checked. The
general drainage patterns, basic stormwater routing, and available mapping of storm drainage
infrastructure for each of the high priority sub-watersheds are discussed below. General
descriptions of each sub-watershed can be found in Section 3.2.2.

3.3.1.1 Squaw Creek Sub-watershed

Jurisdiction: Placer County (Figure 3.3)

Squaw Creek begins in and flows through undeveloped land in the western half of the sub-
watershed, then flows through a ski resort, residential area, and golf course before its confluence
with the main stem of the Truckee River. Squaw Creek ultimately receives all runoff, both urban
and natural, from the sub-watershed. The developed portion of the sub-watershed consists of
three primary drainage areas:
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The western portion of the developed area consists of the Squaw Valley Ski Resort and
Village complex, with existing storm drains leading to culverts that outlet directly into
Squaw Creek. This section is densely developed and includes a massive contiguous
impervious area consisting of maintenance facilities, hotel structures, commercial
businesses, and the main ski resort parking lot. The impervious areas are directly adjacent
to Squaw Creek, and runoff is captured and discharged to the creek through a number of
culvert outfalls. A small portion (western edge) of the urban residential development that is
north of Squaw Valley Road is also a part of this drainage area.

The second major area is the residential neighborhood to the north and west of Squaw
Valley Road which drains downhill towards the Squaw Creek meadow. As with most
developed areas, stormwater routing generally follows the road network before discharging
to the meadow through a series of culvert outfalls.

The third major drainage area includes the Resort at Squaw Creek and its associated
roads, parking lots, and golf course. This area is located on the south east side of Squaw
Creek. Generally, runoff from the hotel structure and parking lot drain to the adjacent golf
course. Runoff from the main parking facility appears to drain to a water feature or pond
within the golf course before discharging to the meadow and ultimately the creek.

Existing infrastructure includes:

Asphalt Concrete (AC) curb and gutter = Roadside ditches
AC swales = Dropinlets
Concrete curb and gutter = Catch basins

Numerous storm drain pipes (RCP and CMP) CMP culverts

Earthen ditches

Other notes:

The sub-watershed contains localized high density development.

The residential sub-division to the north and east of the creek has little to no flow
attenuation and water quality improvements are minimal.

Given the scale of the figure provided by Placer County that shows existing storm drain
features, it was difficult to determine whether or not the features are accurately mapped.

3.3.1.2 Martis Creek Sub-watershed

Jurisdiction: Placer County (Figure 3.4)

Martis Creek consists of three main forks that all flow into the Martis Creek Reservoir
approximately 2 miles upstream from the Truckee River. Upland runoff generated west of
Highway 267 flows through one of two urban areas that drain into the west fork of Martis Creek.
Upland runoff generated east of Highway 267 does not flow through any major urban areas
before discharging to the creek. Highway 267 parallels the middle fork of Martis Creek and
receives substantial direct stormwater flows. The developed portion of the sub-watershed is
separated into two main areas:

New subdivisions are currently being constructed in the western portion of the sub-
watershed. These sub-divisions include typical storm drainage infrastructure and will
collect flows from impervious areas and discharge to the west fork of Martis Creek.
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o The Northstar-at-Tahoe Ski Resort, golf course, and surrounding residential parcels
comprise the developed area near the center of the sub-watershed. Approximately half of
the developed area drains west to a tributary, and half drains east to a tributary which runs
through the middle of the golf course. Both of those tributaries flow north and join with the
west fork of Martis Creek.

Existing infrastructure includes:

= AC swales = Dropinlets
= Concrete curb and gutter = Catch basins
= Numerous storm drain pipes (RCP and CMP) =  CMP culverts

= Earthen ditches = Detention basins
= Rock-lined ditches

Other notes:

e [Existing storm drainage infrastructure and water quality treatments are more extensive than
in the other high priority sub-watersheds, as the majority of the development in this sub-
watershed is relatively new.

e Given the scale of the figure provided by Placer County that shows existing storm drain
features, it was difficult to determine whether or not the features are accurately mapped.

3.3.1.3 Truckee Town Corridor Sub-watershed

Jurisdiction: Town of Truckee (Figure 3.5)

The main stem of the Truckee River flows through the center of the Town of Truckee. Throughout
most of the urban town area, runoff is collected and discharged directly to the river through
numerous culverts and outfalls. Runoff does not follow natural drainage paths due to the
extensive street network and impervious surfaces that have modified the drainage patterns of the
relatively flat section of town. Outside the main developed town area, runoff appears to follow
expected topographic drainages and enters the Truckee River through small tributaries.

Existing infrastructure includes:

= Asphalt Concrete (AC) curb and gutter = Dropinlets
= AC swales = Catch basins
= Concrete curb and gutter =  CMP culverts

= Numerous storm drain pipes (RCP and CMP) Concrete flumes

= Roadside ditches

Other notes:
e The Truckee Town Corridor has the most complex drainage pattern of the 7 sub-watersheds
investigated.
e There is little to no flow attenuation and water quality improvements are minimal.

3.3.1.4 Bear Creek Sub-watershed

Jurisdiction: Placer County (Figure 3.6)

Bear Creek begins in and flows through undeveloped land in the south west portion of the sub-
watershed. It then passes through the Alpine Meadows Ski Resort and a developed residential
area prior to its confluence with the main stem of the Truckee River. All runoff in the sub-
watershed discharges directly to Bear Creek, and is generated by two main developed areas:
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e Upland natural surface runoff joins with runoff from the ski resort and discharges to Bear
Creek at the upslope end of the residential development.

o Runoff generated in the residential area is primarily conveyed to Bear Creek via natural
drainage channels, road shoulders, and roadside ditches.

Existing infrastructure includes:

= Concrete curb and gutter = Catch basins
= Storm drain pipes (RCP and CMP) = CMP culverts
= Roadside ditches = Detention basins
= Dropinlets = French drains

Other notes:

e A dam along Bear Creek near the junction of Bear Creek Drive and Park Drive creates a
small pond for recreational use. The outflow from the pond again becomes the main
channel of Bear Creek.

e There is little to no flow attenuation and water quality improvements are very minimal.

e Given the scale of the figure provided by Placer County that shows existing storm drain
features, it was difficult to determine whether or not the features are accurately mapped.

3.3.1.5 Trout Creek Sub-watershed

Jurisdiction: Town of Truckee (Figure 3.7)

Trout Creek runs through residential development, two golf courses, under Interstate 80, and
through a portion of the town of Truckee where it is diverted through a man-made concrete
flume prior to its confluence with the Truckee River. Residential development and recreational
facilities dominate the land use in the Trout Creek sub-watershed. Drainage throughout the sub-
watershed primarily occurs through a system of unconnected drainage ditches and culverts that
all discharge into Trout Creek.

Existing infrastructure includes:

= Concrete curb and gutter = Dropinlets
= Storm drain pipes (RCP and CMP) = Catch basins
= Roadside ditches = CMP culverts

Earthen ditches

Other notes:
e There is little to no flow attenuation and water quality improvements are minimal.
e Existing mapping of drop inlets, culverts, and ditches from the Town of Truckee is
extensive and accurate.

3.3.1.6 Big Chief Corridor Sub-watershed

Jurisdiction: Placer County (Figure 3.8)

The main stem of the Truckee River parallels Highway 89 for the entirety of the Big Chief
Corridor sub-watershed. Surface runoff from the highway flows directly into the river through
regular breaks in the curb. In addition, a number of intermittent streams and scattered
residential parcels discharge directly into the river through defined channels or as overland
flows. The numerous discharge points into the river result in a general lack of flow concentration
from all runoff sources.
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Existing infrastructure includes:
= Asphalt Concrete (AC) curb and gutter with curb cuts
= Roadside ditches
= CMP culverts

Other notes:
e Bear Creek and Squaw Creek are highly developed sub-watersheds that discharge into
the Truckee River at the upper end of the Big Chief Corridor sub-watershed.
e There is no flow attenuation and water quality improvements are minimal.

3.3.1.7 Donner Creek/Cold Creek Sub-watershed

Jurisdiction: Placer County and Town of Truckee (Figure 3.9)

The Donner Creek/Cold Creek sub-watershed can be considered two separate sub-watersheds
which converge immediately before discharging into the Truckee River: The Donner Creek
portion includes the area surrounding Donner Creek and Donner Lake in the north half of the
sub-watershed, and the Cold Creek portion includes all of the areas surrounding Cold Creek in
the southern portion of the sub-watershed. The area surrounding Cold Creek is undeveloped,
with the exception of the railroad, several abandoned mines, and dirt roads. Upland runoff
generally sheet flows into one of many tributaries of Cold Creek, which joins with Donner Creek
just before its convergence with the Truckee River. Residential development in the north half of
the sub-watershed surrounds Donner Lake, and all stormwater runoff from urban areas flows
into Donner Lake or Donner Creek prior to its confluence with the Truckee River. Most
residential areas within the sub-watershed have a network of culverts and earthen ditches;
however, some areas do not have any stormwater improvements.

e On the north side of Donner Lake, along Donner Pass Road, a ditch on the north side of
the road collects water and discharges it directly to the lake through numerous culvert
outfalls.

e There is one new development surrounding Michael’s Way in which AC curb and gutter
and drop inlets have been installed. Runoff is captured and directed to the ditch along
Donner Pass Road, where it is then discharged to the lake.

e The residential neighborhood accessed by Oriole Lane and Robin Lane consists of
unpaved dirt roads, and therefore does not have any existing stormwater infrastructure.
The residential neighborhood accessed by Eddy Avenue and James Avenue consists of a
single-lane asphalt road, and does not have any existing stormwater infrastructure.
Overland flows from these areas travel downhill to the ditch along Donner Pass Road, and
are then discharged to the lake.

e The communities on the west and south sides of Donner Lake have a network of earthen
ditches and culverts which transport runoff directly into the lake, or into nearby tributaries
which flow to the lake.

Existing infrastructure includes:
= CMP culverts = Dropinlets
= Earthen ditches = AC curb and gutter
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Other notes:
¢ Interstate 80 runs through the sub-watershed north of Donner Lake, and likely contributes
stormwater runoff to Donner Lake and Donner Creek, and eventually to the Truckee River.
Donner Creek flows into Donner Lake at the west end and out of Donner Lake at the east
end of the lake.

3.3.2 Summary of Future Stormwater Mapping Tasks

Tables 3.2 and 3.3 below present a summary of the future mapping tasks to be completed by
Placer County and the Town of Truckee related to storm sewer system mapping, stormwater
routing investigations or outfall inventories. The table also includes information about when the
task is to be completed, who is responsible and the purpose of the task. It is recommended that
the County and Town coordinate future efforts to develop consistent definitions, nomenclature,

and processes for identifying and mapping stormwater infrastructure.

Storm Water Schedule of . .
N Tasks and Responsible Purpose of Deliverables/
Jurisdiction Management Program Deliverables® Tasks and Department Products
Document Deliverables* P
Gather outfall
"Develo. if not alread information and Identifies location of all outfalls
com Ietgéi a storm Y incorporate into or inputs to receiving water
sewgr s st’em ma. a GIS database bodies and allows jurisdiction to
showin ythe Iocatipo’n of to address sec. map contributing drainage areas
all outfglls and the D.2.c.2 (p46). Bv Proaram Public Works | and land uses affiliated with
- Complete yrog and Facility each outfall. Useful in
names and locations of Year 3 - L -
all waters of the U.S development of Services monitoring inputs to receiving
that receive dischér 'es a database and water bodies and assessing or
from those outfalls"g base maps. tracking the implementation of
(p45) Produce a map Storm Water Management
Placer p of the outfall Program activities.
County locations.
Report newly
constructed Ongoing after .
outfalls and their | Year 3 (after Public Wprks A
e - and Facility Ensures mapping is current.
receiving waters | mapping is Services
in the annual completed)
report (p46)
Schedule of . .
Board Order* Te_lsks and Tasks and Responsible Purpose of Deliverables/
Deliverables” . . Department Products
Deliverables
"The plan must include a Inform the development of a
detailed description of July 1, 2008 Public Works comprehensive water quality
the storm water ' monitoring plan for the Truckee
drainage system..." (p3) River Hydrologic Unit.

* Program Years are based on fiscal year from July 1 to June 30. Year 1 = March 2008 (SWMP approval) — June 3, 2008;

Year 2 = 2008/2009; Year 3 = 2009/2010; Year 4 = 2010/2011; Year 5 = 2011/2012

" Tasks and deliverables include those tasks affiliated with references to storm sewer system mapping, stormwater routing
investigations or outfall inventories in the NPDES General Permit, Board Orders or Stormwater Management Program Documents
** Order to submit Technical Report in accordance with Section 13267 of the California Water Code — Placer County (13267 Letter)
Table 3.2. Summary of stormwater routing mapping tasks to be completed by Placer County.
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Storm Water

Schedule of

Jurisdiction | Management Program Te_lsks and Tasks and Responsible Purpose of Deliverables/
Deliverables” - . | Department Products
Document Deliverables
"Develop, if not already Gather information Identifies location of all outfalls
completed, a storm regarding locations . . or inputs to receiving water
' : Engineering . L2
sewer system map, of storm drain Division (with bodies and allows jurisdiction to
showing the location of outfalls and their assistance map contributing drainage areas
all outfalls and the receiving waters. from the and land uses affiliated with
names and locations of COmpIete Year 2 Dept. of each outfall. Useful in
all waters of the U.S. development of a Publichorks monitoring inputs to receiving
that receive discharges database and base and Plannin water bodies and assessing or
from those outfalls" maps. Produce a Division) 9 tracking the implementation of
(p26) map of the outfall Storm Water Management
locations. (p27) Program activities.
" Engineering
Complete the Division (with
mapping of the )
assistance
Town of storm sewer system from the
Truckee map and the Year 3 Dent. of Same as above.
receiving waters in ept.
the program area." Public Wo_rks
(027) ' and Planning
P Division)
Engineering
Report newly Division (with
constructed outfalls assistance
and their receiving Years 3-5 from the Ensures mapping is current
waters in the annual Dept. of pping :
reports and add to Public Works
map. (p27) and Planning
Division)
- Tasks and Schedule of Responsible Purpose of Deliverables/
Board Order - A Tasks and
Deliverables - « | Department Products
Deliverables
"The plan must include Inform the development of a
a detailed description of July 1. 2008 Engineering | comprehensive water quality
the storm water Y5 Division monitoring plan for the Truckee

drainage system..." (p3)

River Hydrologic Unit.

* Program Years are based on fiscal year from July 1 to June 30. Year 1 = March 2008 (SWMP approval) - June 30, 2008;

Year 2 = 2008/2009; Year 3 = 2009/2010; Year 4 = 2010/2011; Year 5 = 2011/2012;

A Tasks and deliverables include those tasks affiliated with references to storm sewer system mapping, stormwater routing
investigations or outfall inventories in the NPDES General Permit, Board Orders or Stormwater Management Program Documents
** Order to submit Technical Report in accordance with Section 13267 of the California Water Code — Town of Truckee (13267

Letter)

Table 3.3. Summary of stormwater routing mapping tasks to be completed by the Town of Truckee.
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4.0 DEVELOPMENT OF TECHNICAL APPROACH

Section 4.0 overviews the technical approach utilized to meet the goals of the Truckee River
Water Quality Monitoring Plan (Section 2.0). The technical approach defines the spatial scale
over which assessments will take place, evaluates and summarizes the different types of
assessment to be utilized, and prioritizes the pollutants of concerns based on assessment type
and contributing land uses to the point where observations, samples and/or measurements will
be conducted.

4.1

Key Components

The TRWQMP must be economically feasible and logistically manageable. Since water
quality conditions cannot be assessed at all locations and at all times, observations and
assessments are prioritized using an interdisciplinary process-based rationale.

There are two main approaches to aquatic resource assessments—targeted and
random observations (USEPA 2002). The TRWQMP strategy follows a targeted
sampling approach and prioritizes observations spatially and temporally. This
prioritization focuses resources on the key locations and temporal conditions to produce
a dataset that will best address the goals of the TRWQMP (Section 2.0).

e The TRWQMP relies upon 5 different assessment types that vary in spatial and
temporal scale of application, cost, and statistical accuracy. The integration of the
observations and results generated from each of the 5 assessment types will be
used to evaluate the performance of the County and Town Stormwater Management
Programs (SWMPs).

o Observations are spatially prioritized around the potential source areas (Section 3.2)
where the greatest disturbances due to human activities occur. These locations are
where SWMP actions are expected to be more prevalent.

e The priority time of observation for each assessment type is different. Timing of
assessments is dictated by sampling logistics and the conditions during which the
deviations between high disturbance and low disturbance sites are expected to be
the greatest.




The integration of the 5 assessment types facilitates an evaluation of both 1) potential
sources and 2) observed downstream impacts of priority pollutants. These assessment
types will be employed across a range of spatial scales. Community level assessments
evaluate the stormwater quality from localized areas of concern, such as Northstar-at-
Tahoe, Squaw Village and the Town of Truckee. Tributary level assessments track and
compare the relative water quality at the downstream extent of tributaries to the Truckee
River within the project area during times and hydrologic conditions when the greatest
deviation between high disturbance and low disturbance locations is expected.
Assessments along the main stem of the Truckee River track the condition and water
guality in the receiving waters of the Truckee River.

The interpretation of the data and observations from high disturbance areas will greatly
benefit from the evaluation and identification of the water quality conditions of the low
disturbance areas. Over time these comparisons will provide the context in which to
evaluate the relative water quality impacts of the high disturbance areas on surface
water resources. Observations at low disturbance locations will also provide a realistic
baseline for potentially approachable water quality conditions if the SWMPs are
implemented successfully.

The quality of surface water resources possesses an inherent natural variability due to
seasonal and annual fluctuations in hydrology and climate. Variable anthropogenic
impacts (e.g. seasonal road abrasive applications or temporary construction sites) also
influence observed water quality concentrations and loads of the pollutants of concern.
Foresight has been used in the sampling design to increase confidence that observed
differences in concentrations and loads across sites and across samples are due to
differences in upstream conditions and minimize differences due to hydrology, season,
climate or other natural variables. However, the most effective approach to constrain the
natural variability in water quality data is the development of a consistent long-term
dataset.

This document provides a recommended strategy for implementation of a surface water
quality monitoring plan for the middle Truckee River watershed by Placer County and the
Town of Truckee. The plan has been developed based on current (2008) levels of
development, regulatory requirements, and existing monitoring. Some GIS land use data
dating back to 2001 was also used to prioritize areas for assessment. There is an
understanding that land use conditions, pollutant sources, locations of development, and
other factors will certainly change over the next several years within the project area. As
a result, the monitoring plan, including sampling activities, will need to be evaluated
annually to ensure their relevancy. The structure of the TRWQMP allows flexibility for
future modifications including sampling locations, frequency of observations, specific
pollutants included in assessments and assessment types. Future augmentations should
follow the data collection strategies for each of the selected assessment types as closely
as possible to ensure the eventual long-term dataset is comparable and can lend to an
evaluation of water quality conditions.

The ability to definitively evaluate the effectiveness of the County and Town SWMPs is
highly dependent upon the consistent and continued implementation of these efforts
over many consecutive years.




4.2 Performance Assessment

A main objective of the TRWQMP is to monitor the condition of the surface water resources in
the middle Truckee River, particularly as it relates to the impacts of human development. Placer
County and the Town of Truckee’s respective SWMP documents contain actions including
control measures, performance standards and best management practices (BMPs) that, if
implemented as presented, are assumed to reduce the amount of pollutants in stormwater
discharged to surface water resources in the project area. The TRWQMP helps generate a
dataset with which to evaluate the performance of the SWMP actions in controlling and reducing
pollutants in stormwater and, in turn, the impact of stormwater on surface water resources. This
evaluation is termed performance assessment.

A well implemented SWMP may result in an improvement in the conditions of surface water
resources over time. Compliance with the SWMP is critical to reducing pollutants in stormwater,
but not all of the actions implemented as part of the SWMP can be assessed through the
evaluation or sampling of surface water resources. Conducting surveys, performing inspections
and tracking public outreach activities are required elements of the SWMPs and should be
evaluated through compliance assessment (See Section 2.1). Compliance assessment is
outside the scope of the TRWQMP.

The results of the TRWQMP performance assessment should be evaluated simultaneously with
the compliance assessment results prior to any SWMP plan modifications. Should the results of
the performance assessment observations suggest impairment to water quality downstream of
the high disturbance locations, it would be premature to modify the SWMPs until the compliance
assessment indicates that the existing SWMP actions have been consistently implemented as
designed.

4.3 Spatial Areas of Assessment

Figure 2.1 (Section 2.1) summarizes the three primary spatial areas which are evaluated as part
of the performance assessment under the TRWQMP: community level, tributary level, and the
main stem of the Truckee River. Community assessments focus on areas of development,
activities, or land uses that are known or suspected to be priority sources of pollutants of
concern. Tributary assessments are conducted at sub-watershed outlets and provide a measure
of the integrated water quality signals from both developed and undeveloped land within the
respective tributary. Main stem assessments focus on the downstream cumulative effects of
water quality impacts in the Truckee River related to tributaries and community source areas.
Below we detail the primary objectives for each spatial area and the value the data from each is
expected to provide.

Community assessments focus on evaluating the immediate downstream impacts of selected
existing dense, urban development (i.e. Squaw Village or Downtown Truckee), or locations
where large scale construction projects are planned and/or ongoing (i.e. Martis Camp,
Northstar-at-Tahoe). Distinct locations of assessment have been selected (Sections 5.1-5.2) to
isolate and evaluate the quality of stormwater generated within, or impacted by, the respective
community. Ideally, community level evaluations are to be conducted at distinct confluence
points where stormwater discharges to the local tributary. Community impacts can also be
determined using upstream and downstream boundary evaluations of the local tributary.
However, differences in observations between upstream/downstream sites must be interpreted




cautiously because it can be very difficult to separate natural differences in
upstream/downstream sites from the effects of development.

The TRWQMP community assessments are conducted in a consistent manner that allows direct
comparisons of the water quality across communities. Discrete water quality sampling
downstream of communities prioritizes sample collection during runoff events when a large
portion of the annual stormwater volumes and pollutant loads are transported. These are the
times when areas with elevated pollutant sources are expected to show significantly degraded
water quality relative to areas where pollutant sources are minimal or have been adequately
controlled. This temporal prioritization focuses on the “worst case scenario” in locations
downstream of development and land surface disturbance. The community level assessments
utilize primarily one assessment type (discrete water quality sampling) and can address any
and/or all of the pollutants of concern (Section 4.5) at various temporal scales.

The TRWQMP outlines minimum assessment needs for existing and/or future developed areas
to allow for these direct comparisons. However, each community, developer or landowner may
be under additional regulatory requirements to provide more detailed water quality data than
outlined in the TRWQMP.

Tributary assessments focus on comparing and tracking the relative water quality and stream
condition at the downstream extent of the high disturbance sub-watersheds indicated in Figure
3.2 (Section 3.2). The high disturbance sub-watersheds contain a higher density of development
and condition