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SUBJECT:

Presentation, discussion, and possible action on the draft update to the “Storm Water and
Watershed-Based Water Quality Planning” chapter for the 2021 RWMP update; discussion
and possible direction to staff.

SUMMARY
The NNWPC, at their May 6, 2020 meeting, retained NCE Consulting through an interlocal with the City
of Reno, to help update the “Storm Water and Watershed-Based Water Quality Planning” chapter as part
of the 2021 RWMP update. The chapter outlines the activities associated with the storm water program
and its management of the Environmental Protection Agency’s Municipal Storm Water Permit issued to
the community. In addition, the chapter covers various other programs which coordinate with the Storm
Water Permit Coordinating Committee and are supported by Western Regional Water Commission.
Theresa Jones, PE, City of Reno Associate Engineer and Storm Water Program Coordinator, will provide
a report on the chapter update and expected timeframes for completion.
RECOMMENDATION
Staff recommends that the NNWPC accept the report on the consultant’s progress in revising Chapter 8
“Storm Water and Watershed-Based Water Quality Planning” of the 2016 RWMP, and provide direction
to staff as appropriate concerning this chapter as part of the development of the 2021 RWMP update.
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Chapter 5 Stormwater and Watershed-Based Water Quality Planning

5.0 Purpose and Scope
The purpose of this chapter is to provide background information, status of the regional
stormwater and watershed -based water quality regulations, the Truckee Meadows Regional
Stormwater Quality Management Program (SWMP), interagency and stakeholder collaboration,
restoration projects, as well as key watershed management plans.
A 2016-2035 Comprehensive Regional Water Management Plan (2016-2035 RWMP) (Western
Regional Water Commission (WRWC), Northern Nevada Water Planning Commission, 2017) was
prepared and is now superseded by this document. The 2016-2035 RWMP included Chapter 4
titled: Wastewater and Watershed-Based Water Quality Planning. That chapter has been
separated into two chapters for this document: Chapter 4, Wastewater and Regional Effluent
Management and Chapter 5, Stormwater and Watershed-Based Water Quality Planning. Below
is a summary of the 2016-2035 RWMP’s 4 Watershed-Based Water Quality Planning portion.
Summary of the 2016-2035 RWMP Chapter 4
In the 1970s, the Nevada Division of Environmental Protection (“(NDEP) developed total nitrogen
(TN) and total phosphorus (TP) water quality criteria for the Truckee River. These standards were
set in 1984.
In 1994, the NDEP established Total Maximum Daily Loads (TMDLs) for TN and TP and total
dissolved solids (TDS) in the Truckee River.
The NDEP and the United States (U.S.) Environmental Protection Agency (EPA) agreed that a
third-party review of the 1994 TMDLs was appropriate to determine whether the assumptions
underlying the 1994 TMDLs remained valid, and to identify new scientific and technical
information and/or changes in conditions and river operations that may warrant a different
approach to addressing nutrient issues in the watershed. A third-party review was initiated in the
mid-2000s. As of 2017, the third parties have taken no further action concerning the review of the
NDEP TMDLs.
In 2015, the Pyramid Lake Paiute Tribe (PLPT) conducted a Triennial Review of water quality
standards (WQS) and presented rationale for proposed changes to certain standards, including
a significant change to the dissolved reactive phosphorus (DRP) criterion for the Truckee River,
reducing it from 0.05 mg/L to 0.022 mg/L. The proposed reduction of the DRP criterion for the
Truckee River was implemented in 2015.
A stormwater National Pollutant Discharge Elimination System (NPDES) permit was issued to the
Cities of Reno and Sparks, and Washoe County on May 26, 2010.
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The Truckee Meadows Stormwater Permit Coordinating Committee (SWPCC), established
among the Cities of Reno and Sparks, and Washoe County by interlocal agreement, is
responsible for NPDES permit compliance. As part of the NPDES permit requirements, the
SWPCC developed the SWMP, a comprehensive program to reduce pollution associated with
urban runoff in the Truckee Meadows.
Summary of Chapter 5 of the 2021-2040 Comprehensive RWMP (2021-2040 RWMP)
This chapter includes the addition of the most recent planning efforts for the SWMP, which is a
requirement of the National Pollutant Discharge Elimination System permit. This permit was
issued to the City of Reno, the City of Sparks, and Washoe County on May 26, 2010, and a permit
renewal is expected in 2021.
Interagency and stakeholder collaboration, and important planning documents such as the
watershed assessments, One Truckee River Management Plan, Phase I, West McCarran to
Sparks Boulevard (Keep Truckee Meadows Beautiful and Nevada Land Trust (KTMB and NLT),
2016), the 2020 Integrated Source Water and 319(h) Watershed Protection Plan for Public Water
Systems and the Truckee River in the Truckee Meadows (ISWPP) (Resource Concepts Inc.
(RCI), 2020), and the 2020 Watershed Management and Protection Plan for Tributaries to the
Truckee River (2020 Trib. Plan) (NCE, 2020) for watershed management and protection in the
Truckee Meadows are presented.
Efforts to track and manage nonpoint sources of pollution entering the Truckee River through the
above mentioned SWMP, plans, and documents have resulted in restoration projects for both the
Truckee River and its tributaries. Several restoration projects described throughout the chapter
have been planned, funded, and implemented.

5.1 Introduction and History
The Truckee River, critical to the local economy and quality of life, is a shared resource in the
Truckee Meadows and among upstream and downstream users. Effective watershed protection
requires cooperation among two states, one sovereign Indian nation, multiple counties, cities,
towns, various utilities, other entities, and the public. Figure 5-1 is a location map of the Truckee
Meadows, including the Cities of Reno, Sparks, and parts of Washoe County.
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Source: Balance Hydrologics, Inc., Truckee Meadows Stormwater Monitoring Annual Report Fiscal Year 2019

Figure 5-1
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The Truckee River and its tributaries face water quality challenges, and varied regulations have
been set forth by the Clean Water Act (CWA) to protect water quality and the watershed. In
addition to receiving treated effluent from the Truckee Meadows Water Reclamation Facility
(TMWRF) and an upstream California facility east of Truckee, the Truckee River carries snowmelt,
rainwater, and urban stormwater – each of which may carry diffuse sources of pollutants, such as
suspended sediment and dissolved solids. These diffuse sources are referred to as nonpoint
source pollution. Treatment plant discharges (point sources) and nonpoint sources have the
potential to impair water bodies and therefore are regulated by the NDEP and the EPA to protect
water quality. To protect water quality, proactive adaptive watershed management is necessary.
Watershed management is an integrated approach to protecting water resources. The watershed
approach coordinates environmental management within geographic boundaries to focus public
and private stakeholders on the highest priority water quality problems. The objective of
watershed protection is to develop management strategies that allow demands on water
resources to be met while protecting beneficial uses throughout the watershed. The watershed
approach brings together stakeholders most affected by management decisions, facilitates
sharing of data and other technical resources, and encourages consensus building. Stakeholders
may use an iterative process to identify and assess problems, prioritize, set environmental
objectives, and develop management options and action plans. The watershed approach allows
water resource specialists within the Truckee River watershed to develop creative solutions to
issues that extend downstream and upstream across political jurisdictions, implement watershed
management plans, and evaluate effectiveness.
2002 Memorandum of Understanding
The Cities of Reno and Sparks, Washoe County, and the PLPT have signed a Memorandum of
Understanding (MOU) supporting the multiple goals to be achieved through river restoration
acknowledging a regional collaborative effort to restore the lower Truckee River below Vista. The
MOU generally describes the benefits, goals, and management principles that the major
stakeholders agree are necessary to develop a comprehensive program to restore the lower
Truckee River.
The lower Truckee River falls under the jurisdiction of multiple local, state, and federal agencies
and units of government, and involves multiple private landowners. To successfully take
advantage of this opportunity, public agencies and private landowners are needed to cooperate
and coordinate their river restoration activities. This statement of public benefits, goals, and
management principles agreed upon by key lower-river stakeholders, represented a common
understanding and foundation from which more detailed work programs have been pursued with
a high likelihood of success.
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These public benefits, public goals, and management principals are:
Public Benefits:
 Recreation, open space, fishing, non-motorized boating and activities that are
fundamental to the region’s quality of life;
 Water quality and the related wastewater treatment capacity of the region, which is
fundamental to economic growth;
 Attenuation of peak flood flows for public safety and to protect private and public property
and infrastructure; and
 Habitat and wildlife benefits for fish, birds, mammals, and plant communities that are part
and parcel of our region’s natural heritage.
Public Goals:
 Mitigation of flood flows;
 Cost-effective wastewater quality treatment;
 Public recreation opportunities that are high quality, easy to access and ample in number;
and
 Preservation and restoration of aquatic and terrestrial habitat in the river corridor.
Management Principles:
 The goals of public recreation, water quality, flood attenuation, and habitat restoration are,
by and large, compatible;
 Planning and implementation efforts for any single public goal (e.g., flood protection) in
the lower river corridor shall consider and be consistent with other public goals, private
interests, regional economic growth and preservation of tax revenue and public fiscal
capacity; and
 Coordination of lower river activities is highly desirable to achieve economies of scale and
avoid potential conflicts.
There are many active stakeholders involved in watershed management and protection in the
Truckee Meadows, with the public being one of the most important stakeholders. In addition to
the public, other stakeholders include, but are not limited to:
 Desert Research Institute (DRI)
 Keep Truckee Meadows Beautiful (KTMB)
 Nevada Division of Environmental Protection (NDEP)
 Nevada Department of Wildlife (NDOW)
 Nevada Department of Transportation (NDOT)
 Nevada Land Trust (NLT)
 One Truckee River (OTR)
 Truckee Meadows Water Authority (TMWA)
 Truckee Meadows Regional Planning Agency (TMRPA)
 The Nature Conservancy (TNC)
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Truckee River Flood Management Authority (TRFMA)
Truckee Meadows Parks Foundation (TMPF)
University of Nevada, Reno (UNR)
UNR Cooperative Extension (UNCE)
U.S. Fish and Wildlife Service (USFWS)
Washoe County School District (WCSD)

Many of these stakeholders have prepared and/or funded resource tools for watershed
management and protection. Section 5.3 presents a few examples of stakeholders and resource
tools for watershed management and protection.

5.2 Regulatory Guidance and Other Programs
5.1.1

Clean Water Act

In 1972, Congress passed the Federal Water Pollution Control Act, commonly referred to as the
CWA”).. The CWA’s objective was to “restore and maintain the chemical, physical, and biological
integrity of the nation’s waters” and its main goals included: (1) “that the discharge of pollutants
into the navigable waters be eliminated by 1985”; and (2) “that wherever attainable, an interim
goal of water quality which provides for the protection and propagation of fish, shellfish, and
wildlife and provides for recreation in and on the water be achieved by July 1, 1983”.
5.1.2

NPDES Permit Program

One of the first steps taken by the EPA to implement the CWA was the creation of the NPDES
program, which controls water pollution by regulating point sources that discharge pollutants into
waters of the United States (WOUS). The CWA defines “point source” as “any discernible,
confined, and discrete conveyance including but is not limited to any pipe, ditch, channel, tunnel,
conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding operation or
vessel or other floating craft from which pollutants are or may be discharged” (CWA Section
502[14]). Industrial, municipal, and other facilities must obtain NPDES permits if their discharges
go directly to surface waters.
Unlike pollution from industrial facilities and municipal sewage treatment plants, nonpoint source
pollution comes from many diffuse sources and is caused by rainfall or snowmelt moving over
and through the ground picking up and carrying natural and human-made pollutants to lakes,
rivers, other water bodies and groundwater.
Although the NPDES program succeeded in controlling many significant municipal and industrial
point sources of pollution, studies conducted by the EPA and others in the 1980s identified
stormwater runoff from urbanized areas (i.e., nonpoint source pollution) as a leading cause of
impairment to the nation’s water bodies. Additionally, EPA reported in the early 1990s that nearly
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40 percent of surveyed WOUS. remained too polluted for fishing, swimming and other uses, and
pollutants such as silt, fertilizer, metals, oil and grease were among the leading causes.
During this time, the EPA developed The Watershed Protection Approach Framework Document
(EPA, 1991) as one strategy to address these issues. In addition, amendments to the CWA
resulted in EPA requirements for NPDES permit coverage for stormwater discharges from
medium and large Municipal Separate Storm Sewer Systems (MS4) beginning in 1990. This
addition to the NPDES program essentially shifted municipal stormwater discharges from
nonpoint source status to regulation as a point source. This is an example of the progressive
nature of the NPDES program whereby over the years more sources have been included under
the definition of point source pollution.

5.1.3

Water Quality Standards

The CWA also requires specific WQS to be set based on the intended use of the water, i.e.,
“beneficial uses”. These include water quality for aquatic life propagation, recreational,
agricultural, industrial, municipal and many other uses. Specific WQS are set by states, territories,
and authorized tribes, which associate the beneficial uses for each water body with scientific
criteria to support those uses. States can set standards that are less restrictive than EPA guidance
values if the criteria are scientifically defensible and shown to protect the beneficial uses. WQS
for Nevada are contained in NAC 445A.118-225.
5.1.4

Section 303(d) List of Impaired Waters

Section 303(d) of the CWA requires that each state develop a list of water bodies that need
additional work beyond existing controls to achieve or maintain WQS, and submit an updated list
to EPA every two years. The law requires that states establish priority rankings for waters on
“303(d) lists” and develop TMDLs for these waters if they meet criteria.
The Nevada 2016-2018 Water Quality Integrated Report, Assessment Period - October 1, 2009
through September 30, 2016, August 2020 – After EPA Review (Integrated Report) (NDEP, 2020)
provides a comprehensive inventory of water bodies throughout the state, including a list of
impaired waters now identified as Category 5 (previously labeled 303(d) waters). Impairments
may be of all types and sources and form the basis for targeting water bodies for watershedbased solutions. Nevada’s most recent Integrated Report with its list of impaired waters was
approved by the EPA in August 2020 and can be obtained online at:
https://ndep.nv.gov/uploads/water-wqm-docs/IR2018_FinalEPA_Approved.pdf.
5.1.4.1 Total Maximum Daily Load
The additional work that may be necessary beyond existing controls for listed water bodies
includes the establishment of one or more TMDLs. A TMDL is a calculation of the maximum
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amount of a pollutant that a water body can receive from all sources and still meet WQS. The
TMDL process provides an analytical framework to identify the sources and causes of pollution,
identify the relative contributions of each pollutant, and establish allocations for each specific
pollutant as needed to attain WQS. The calculation must include a margin of safety to ensure that
the water body can be used for the purposes the state has designated. The calculation must also
account for seasonal variation in water quality. The point source portion of a TMDL is called a
Waste Load Allocation (WLA) and the nonpoint source portion, including background sources is
called a Load Allocation (LA).

4.1.1

Truckee River Total Maximum Daily Loads

TMDLs have been established for the Truckee River within the state of Nevada for three
constituents, TN, TP, and TDS. TMDLs are measured at Lockwood under the assumption that if
the TMDLs are being met at this location, downstream from TMWRF, they are being met on the
rest of the “impaired” river reach. The Truckee River downstream of the Truckee Meadows
historically has been challenged with difficulty meeting aquatic life uses under existing WQS and
TMDLs. In the 1980s, water quality sampling indicated that the Truckee River was impaired for
low dissolved oxygen (DO). An overabundance of benthic algae was determined to be the primary
cause of low DO. Benthic algae, also called periphyton, thrive in conditions with ample
bioavailable nutrients (nitrogen and phosphorus) and shallow water depth (allowing for light
penetration to the bottom) and increased opportunity for photosynthesis.
Primary sources of nutrients to the Truckee River include natural background sources, nonpoint
sources (e.g., stormwater, irrigation return flows, septic systems), and point source discharges.
The largest point source in the watershed is the TMWRF that serves the Cities of Reno and
Sparks and portions of Washoe County. The TN and TP water quality criteria for the Truckee
River were developed by the NDEP in the 1970s and have been refined over time, with the current
standards set in 1984. In 1994, the NDEP established TMDLs for TN and TP in the Truckee River
(NDEP, 1993). The 1994 Truckee River TMDL resulted in a TN allocation of 1000 lbs/day, with
half of the load (500 lbs/day WLA) allocated to TMWRF and the bulk of the remainder, the LA, to
nonpoint sources. The TMDL also specifies a TP allocation of 214 lbs/day, with 134 lbs/day
allocated to TMWRF and the remainder, the LA, to nonpoint sources. The TMDLs are summarized
in Table 5-1. Each entity must comply with its NPDES permit requirements, including discharge
limitations designed to meet the WLAs.
Table 5-1 Summary of Truckee River Total Maximum Daily Loads, Waste Load
Allocations and Load Allocations
Source
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Nonpoint Sources/
Background (Load
Allocation)

450 pounds per day
(lbs/day)

75.25 lbs/day

None assigned

Truckee Meadows
Water Reclamation
Facility (Waste
Load Allocation)

500 lbs/day (annual
average)
500 lbs/day (30-day
average, May-Oct)

134 lbs/day

120,168 lbs/day

Vista Canyon
Group (Waste Load
Allocation)

16.7 lbs/day

4.75 lbs/day

9,730 lbs/day

Sparks Marina
Lake (Waste Load
Allocation)

33.3 lbs/day

WLA Trade
Agreement

19,390 lbs/day

TMDL

1,000 lbs/day

214 lbs/day

900, 528 lbs/day

Source: Stantec, 2011. Storm Water Management Program

Third Party TMDL Review
The Cities of Reno and Sparks, Washoe County, and the TMWA began leading a third-party effort
to review the Truckee River TN and TP TMDLs starting in the mid-2000s. Several factors
motivated the TMDL review. Although TMWRF is currently able to comply with the WLA
designated by the 1994 TMDL, the ability of TMWRF to meet the TN WLA and serve future growth
of the service area was thought in the early 2000s to require very costly advanced treatment
technologies. In addition to regional growth, other driving factors to TMDL revision included
improved river flow operations, advances in understanding the science of river processes, and a
desire for more flexible solutions to water quality management. During the years since the 1994
TMDL was approved, new data were collected, new modeling tools were developed, and
operation of the Truckee River dams and diversions had changed. The additional data and
enhanced modeling tools have improved the understanding of how the river assimilates (i.e.,
takes up or absorbs) nutrients, and how improved river flows may result in a higher assimilative
capacity for nutrients.
The NDEP and EPA agreed that a third-party review of the 1994 TMDL is appropriate to determine
whether the assumptions underlying the 1994 TMDL remained valid, and to identify new scientific
and technical information and/or changes in conditions and river operations that may warrant a
different approach to addressing nutrient issues in the watershed. The NDEP has the authority to
adopt, modify, or reject a third-party TMDL based on a variety of factors. EPA approval of TMDLs
is required.
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A Truckee River WQS/TMDL Working Group (Working Group) was formed and included
representatives from the City of Reno (third-party), the City of Sparks (third-party), Washoe
County (third-party), TMWA (third-party), WRWC, the NDEP, EPA Region 9, LimnoTech
(consultant) and Stantec (consultant). In 2011, the third-parties, the NDEP and EPA jointly
developed and finalized a TMDL/WQS Review Work Plan to describe a process for the review
including roles, responsibilities, and expectations. In consultation with the NDEP and EPA, the
third-parties agreed to facilitate public outreach and obtain input from affected stakeholders at
key decision points in the review and revision process. The TMDL review was put on hold after
the Working Group deemed a WQS review was necessary to ensure that appropriate standards
were used in any TMDL revisions.

4.1.2 Truckee River Water Quality Modeling
The third-parties, with funding from the WRWC, retained the services of the consulting firm
LimnoTech to conduct the majority of the technical work related to the TMDL review. The
foundation of the technical work is the development and application of a set of watershed and
river water quality models that provide linkage between nutrient levels in the Truckee River and
resulting DO levels:


Watershed Analysis Risk Management Framework (WARMF) – watershed model; and



Hydrological Simulation Program FORTRAN – river water quality model.

The combination of extensive data and improved computer tools had greatly increased the
general understanding of the Truckee River and related watershed processes as well as improved
the ability to better simulate the river and watershed under contemporary conditions. The two
linked models were run together to provide an understanding of how the Truckee River system
assimilates nutrients and complies with DO criteria under a representative flow condition. The
models simulated the complex relationship of how nitrogen and phosphorus, in combination with
other factors such as temperature and light, can lead to excessive growth of algae and ultimately
a situation of depleted DO. The following sections provide a brief summary of both models.

Truckee River Hydrological Simulation Program FORTRAN (TRHSPF) is an in-stream water
quality model used to predict occurrences of low DO resulting from benthic algae, low flow, and
other pollutants. It incorporates peer-reviewed empirical and theoretical equations related to the
growth, death, nutrient preferences and removal of benthic algae based on the DSSAMt model,
which is a variation of the DSAMM III model used for the 1994 Truckee River nutrient TMDL.
TRHSPF inputs include projected point source flows and diversions as generated by a water
operations model, and tributary flows and nonpoint source loads from a watershed model.
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The Truckee River Operations Model (TROM) is a water operations model that projects regulatory
flows (reservoir releases, diversions) with and without different flow management strategies (e.g.,
Truckee River Operating Agreement) in place. The model accounts for future municipal and
industrial (M&I) demands, and conversion of water rights from agricultural use to M&I. TROM was
used to support the Truckee River Operating Agreement Environmental Impact
Statement/Environmental Impact Review analysis released in 2008. TROM output, available for
a 100-year period, is used for input to the watershed and water quality models to define conditions
with and without flow management in place.
The WARMF is a watershed model adapted to the Truckee River basin that predicts nonpoint
source loads under current and future land use as well as projects potential nonpoint load
reductions. WARMF inputs include meteorology, land use, as well as managed flows provided by
TROM (e.g., reservoir releases, municipal and agricultural diversions). WARMF calculates the
distinction between stormwater and non-storm water nonpoint sources and also simulates
potential improvements and reductions of nonpoint source loads from best management practices
(BMPs), conversion of agricultural lands, and removal of septic systems.
Tributary flows and nonpoint source loads predicted by WARMF are linked to the in-stream water
quality model, TRHSPF. TRHSPF calculates in-stream temperature and constituent
concentrations (e.g., nutrients, DO), and has the capability to assess potential nutrient
assimilative capacity benefits due to deeper water and cooler temperatures realized through
stream restoration. The two linked models, run together under various flow management
scenarios, provide an understanding of how the Truckee River system assimilates nutrients and
complies with WQS. These modeling runs and improved descriptions of riverine conditions are
provided on the Truckee River Info Gateway (TRIG) (documents for the runs may be found at
www.truckeeriverinfo.org/tmdl) including the Technical Rationale for Review and Revision of
Truckee River Nutrient Water Quality Standards, Final Report (LimnoTech, 2014).
Nevada Nutrient WQS Review
During the course of the nutrient TMDL review and revision, two important efforts were conducted
to review and revise nutrient WQS for the Truckee River. The third-parties supported the NDEP’s
triennial review and the PLPT conducted an independent triennial review of nutrient WQS.
The NDEP and EPA agreed to consider any third-party proposed revisions to the existing nutrient
WQS in an effort to assure that the WQS are appropriate and that any TMDL revision would be
based on the best available WQS. The existing nutrient water quality criteria were based on limited
information such as algal growth studies conducted in the late 1970’s (before TMWRF upgrades)
and EPA’s “Red Book” (EPA, 1976). The NDEP had recognized that these criteria were in need
of improvement.
In 2011, the NDEP issued notice of its intent to conduct a triennial review of WQS and requested
comments to consider for potential revisions. The Cities of Reno and Sparks, and Washoe County
each requested a review and potential revision of the TP and TN WQS for the Truckee River. The
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third-party led effort that followed, sponsored in part by WRWC, provided scientific support in the
reassessment of WQS.
An important element of the WQS review process was engagement with watershed stakeholders
in order to fully vet the interests, concerns, and potential impacts of any changes to WQS or
TMDLs. Key watershed stakeholders were engaged on an individual basis, followed by the
formation of a Truckee River WQS Focus Group (Focus Group) and a series of workshops. In
addition to members of the Working Group, the Focus Group included representatives from
Churchill County, City of Fernley, PLPT, Truckee Carson Irrigation District, USFWS, and NDOW.
All Focus Group members were encouraged to provide comments throughout the process via
both written feedback forms and opportunities for verbal comments during the workshops.
Technical Approach and Results
The foundation of the technical work involved application of the linked and calibrated WARMFTRHSPF models to evaluate potential nitrogen and phosphorus water quality criteria. A full
description of the technical activities was documented by LimnoTech, (2014) and a summary of
results is provided below.
Several observations were summarized from the water quality modeling effort which examined a
range of nutrient concentrations over both low (10th percentile) and average (50th percentile) flow
regimes.


In the Nevada region of the Truckee River (East McCarran Blvd. to PLPT Boundary), the
level of DO criterion violation is low over the entire range of annual average nutrient
concentrations examined. Additional observations include:



For both low and average flow regimes, the DO criterion compliance does not show a
sensitivity to increasing phosphorus concentrations; and



For the low flow regime, the DO criterion compliance shows a slight sensitivity to
increasing TN concentrations; however, this response does not occur unless the annual
average TN concentration is greater than approximately 0.80 mg/L.

In the PLPT region of the Truckee River, the level of DO criterion violation varies depending on
the annual average nutrient concentration and the flow regime1. Additional observations include:


1

For the low flow regime, the level of DO criterion violation in the Truckee River is sensitive
to the annual average phosphorus concentration; however, no DO criterion violations
were calculated for the average flow regime;

See Appendix L, NDEP comments.
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For both the low flow and average flow regimes, DO criterion violation in the Truckee
River does not show sensitivity to the average annual TN concentration over the range
examined; however, for the low flow regime the DO criterion violations ranged from
approximately three percent of days to six percent of days depending on the phosphorus
concentration;



For the average flow regime, no DO criterion violations were calculated for the Truckee
River regardless of the annual average nutrient concentrations; and



DO criterion violations in the Truckee River are seen to be sensitive to other factors
beyond the instream phosphorus concentration such as flow condition, channel geometry
and stream temperature.

The purpose of the process and analysis was to provide the NDEP and EPA with technical
information to support the triennial review of the nutrient WQS for the Truckee River in Nevada.
Any proposed recommendations for changes from the existing nitrogen and phosphorus numeric
nutrient criteria would have needed to be documented by the NDEP in a rationale document which
would be available for public comment. Any proposed changes would need to be approved by the
State Environmental Commission and EPA before becoming effective under the federal CWA.
Two alternate scenarios for Nevada nutrient standards were given detailed examination: (1)
Maintenance of existing standards; and (2) Switching the phosphorus standard from the existing
TP=0.05 mg/L to the PLPT standard of OP=0.05 mg/L. Results showed that if the Nevada
phosphorus criterion were changed to be consistent with the (then) current PLPT criterion, there
would be no expected increase in DO violations in the Truckee River from East McCarran to the
PLPT boundary under either low flow or average flow conditions compared to conditions under
existing standards.
The full technical analysis was documented (LimnoTech, 2014) and presented to the NDEP, key
stakeholders and the interested general public during a public meeting March 3, 2014. Additional
reports and presentations regarding the WQS review process are available from the TRIG website
(http://truckeeriverinfo.org/tmdl).
After completion of the technical analysis, no immediate action was taken by the NDEP to
complete the WQS review. The NDEP met with PLPT in April 2014 and Tribal representatives
indicated their intention to initiate their own triennial review of WQS for the Truckee River. A
decision was made to suspend the NDEP WQS review until PLPT completed their review2.

2

See Appendix L, NDEP comments.
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5.2.15.1.5
PLPT Water Quality Control Plan, Triennial Review, and Water Quality
Standards Revisions
5.2.1.15.1.5.1

PLPT Water Quality Control Plan

In January 2007, EPA granted the PLPT “treatment as a state” status for adoption of WQS and
conducting CWA Section 401 water quality certifications within the boundaries of the Pyramid
Lake Paiute Indian Reservation. In September 2008, the PLPT adopted a Water Quality Control
Plan (“(WQCP”),), which addresses issues such as beneficial uses, antidegradation, water quality
criteria, scientific justification, and implementation plans. The EPA approved the WQCP on
December 19, 2008. The WQCP includes narrative and numeric WQS for Pyramid Lake, the lower
Truckee River, and all surface waters within the Reservation.
The WQCP includes numeric water quality criteria for both nitrogen and phosphorus. The TN
standards in the WQCP are identical to the Nevada criteria applicable to the Truckee River from
McCarran Boulevard to Wadsworth. However, with regard to phosphorus, the WQCP criterion is
expressed as orthophosphate, in contrast to the State’s 1984 criterion for TP, which is a more
stringent standard. The WQCP criterion is designed to protect the most sensitive beneficial uses
of the downstream reaches of the river. According to the WQCP, the orthophosphate criterion is
“based on its secondary importance in regulating algal growth” (PLPT, 2008). The WQCP notes
the advantage of this criterion over TP is that “it regulates the availability of phosphorus to the
algae” and avoids triggering exceedances of the WQS due solely to increased turbidity, which is
separately regulated.
5.1.5.2 Triennial Review and Water Quality Standards Revisions
On April 27 and April 30, 2015, the PLPT conducted public workshops to present the Triennial
Review process and methodologies for review of their WQCP (i.e., WQS). On June 3, 2015, the
PLPT presented results of their Triennial Review of WQS and rationale for proposed changes to
certain standards. The PLPT provided a public comment period from May 26, 2015 to
August 21, 2015.

The PLPT proposed a significant change to the DRP criterion for the Truckee River, reducing it
from 0.05 mg/L to 0.022 mg/L. The proposed standard was set to provide consistency with the
existing NDEP TP criterion (set in the 1980’s), but no justification was provided on the
appropriateness of the current NDEP TP criterion3. The PLPT finalized their Triennial Review and
WQCP on September 15, 2015. The proposed reduction of the DRP criterion for the Truckee

3

See Appendix L, NDEP comments.
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River (annual average ≤ 0.022 mg/L P) was approved by EPA on December 23, 2015 and
implemented by the PLPT (PLPT, 2015).
5.1.5.3 Potential Implications of WQS Outcomes
With the revised PLPT DRP criterion approved, it is highly unlikely that the NDEP TP criterion
would be revised to a value higher than 0.05 mg/L. This is due to the fact that WQS from upstream
jurisdictions must maintain compliance with WQS for downstream jurisdictions. To date, the third
parties have taken no further action concerning the review of the NDEP TMDLs.
5.1.6

NPDES Permits Pertinent to the Truckee Meadows and Nevada

Per federal regulations (40 Code of Federal Regulations § 122.26), the NDEP has issued the
following three baseline general permits that regulate stormwater discharges in the Truckee
Meadows:
 The Permit for Authorization to Discharge from Municipal Separate Storm Sewer Systems
to Waters of the United States under the National Pollutant Discharge Elimination System
(NVS000001) (MS4 permit) was issued to the Cities of Reno and Sparks, and Washoe
County effective May 26, 2010 to May 25, 2015, renewed permit has been requested and
is expected in 2021


The Construction Stormwater General Permit (NVR100000), effective January 5, 2015 to
January 4, 2020 (this permit has been administratively continued while a renewal permit
is being drafted)



The Multi Sector General Permit for Stormwater Discharges Associated with Industrial
Activities (NVR050000), effective June 10, 2019 to June 9, 2024

The requirements of these permits apply to all urban development, whether public or private. Each
permit indicates that a minimum set of BMPs shall be implemented and pollutants in
5.1.5 stormwater discharges shall be controlled to the maximum extent practicable. Maximum
extent practicable is a regulatory standard developed by the EPA that has been interpreted to
give local governments some flexibility in developing stormwater management programs that are
adapted to their local conditions.
The above three permits are summarized below; the full text of each of these permits can be
viewed at https://ndep.nv.gov/water/water-pollution-control/permitting.
MS4 Permit
The MS4 permit authorizes stormwater discharges into receiving WOUS within the Cities of Reno
and Sparks, and Washoe County. The permitted area includes the limits of the urbanized area
within the Truckee Meadows Service Area as established by the Truckee Meadows Regional Plan
(Regional Plan) (TRMPA, 2019).
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Construction Stormwater General Permit (NVR100000)
The objective of this permit is to control and reduce pollution into Waters of the State that meet
the definition of WOUS from stormwater discharges associated with construction activities.
Multi Sector General Permit for Stormwater Discharges Associated with Industrial Activities
(NVR050000)
The objective of this permit is to control and reduce pollution to WOUS from stormwater
discharges associated with industrial activities.
5.1.7

Truckee Meadows Storm Water Coordinating Committee and the Regional
Stormwater Quality Management Program

The NDEP issued the first NPDES MS4 permit jointly to the Cities of Reno and Sparks, Washoe
County, and the NDOT in 1990. The MS4 permit is located here: www.tmstormwater.com. The
four entities entered an interlocal agreement and formed the Truckee Meadows SWPCC. The
purpose of the committee was to define responsibilities and funding options for implementing the
required components of the permit, and to submit annual reports to the NDEP and the EPA.
Early on, the SWPCC conducted monitoring of various land uses, drafted a construction site best
management handbook in 1994, and considered impacts of various street sweeping technologies.
The NPDES MS4 permit has a five-year term. The current permit is expected to be renewed in
2021. The NPDES permit requires the entities to develop, administer, implement, and enforce a
SWMP that addresses:
 Intergovernmental Coordination
 Public Outreach
 Municipal Operations Program
 Stormwater Discharge Monitoring
 Post Construction New Development and Significant Redevelopment (NDSR)
 Construction Site Discharge
 Illicit Discharge Detection and Elimination
 Industrial Program
Each of the elements will be discussed further as to what has been accomplished, future
compliance issues and needs, and the role of the Regional Water Management Fund (RWMF)
will be summarized.
The goal of the program is to implement BMPs and reduce the pollution in urban runoff prior to it
entering the permittees’ storm drain systems and discharging to receiving waters such as the
Truckee River and its tributaries. Urban runoff includes dry weather flows from activities such as
watering and outdoor washing, illegal connections, and discharges to the storm drain system, as
well as runoff from storm events.
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In August 2000, the SWPCC began the process of developing a SWMP with the required
elements specific to the Truckee Meadows. A series of public meetings and workshops were
conducted throughout 2000 and 2001 to define local water quality goals, resources, stakeholders
and interested parties. The finalized SWMP presented a comprehensive approach to
implementing each program element and contained priorities, approaches, guidance and
schedules for programs, activities, and effectiveness evaluation. The schedule for program
implementation extended past the permit term.
In January of 2002, EPA conducted an audit of the Truckee Meadows. As a Phase 1 community,
EPA expressed that the Truckee Meadows should have had many of the required elements well
underway. The repercussions of the audit impacted both the State of Nevada and the Truckee
Meadows programs. The NDEP added staff and became more proactive in the implementation of
the stormwater NPDES program throughout the state. For the Truckee Meadows, the most
significant outcome was the requirement that the program elements for construction and industrial
storm water inspections be accelerated and in place by July 2003. This was the effective date of
CWA Storm Water Quality Phase 2 which lowered the threshold of construction sites requiring a
Storm Water Pollution Prevention Plan (SWPPP) from five acres to one acre.
The following policy supports the Truckee Meadows SWMP; this policy is within the 2016-2035
RWMP.
Policy 3.1.f: Adoption of Uniform Storm Water Quality Programs
A storm water quality program shall be implemented region-wide, including the continuation
and/or enhancement of existing programs in Reno/Sparks/Washoe County, such as the Truckee
Meadows Regional Storm Water Quality Management Program, to address not only urban runoff
but also other non-point source contributions.
Program Schedule and Annual Reporting Requirements
The most recent five-year permit was issued to the Truckee Meadows on May 26, 2010. As part
of permit compliance, the Cities of Reno and Sparks, and Washoe County were required to update
the SWMP, the document describing permit compliance for all components of the program for the
permit term. Stantec Consultants prepared an updated SWMP in December 2011, providing an
analysis of the program element needs, activities and schedule for the permit term. This document
will remain in place until a new permit is issued and will describe the timeline for annual report
submittals in January each year to report on the previous fiscal year. When a new permit is issued,
the SWMP will require an update to meet regulatory requirements described in the new permit. A
renewed permit is expected in 2021.
Intergovernmental Coordination
The SWPCC has continued to implement and update the SWMP. In 2004, NDOT withdrew as a
permittee to be permitted independently. This prompted the need to amend the Interlocal
Agreement originally approved in 1990. While considering amending the agreement to address
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the withdrawal of NDOT, other changes were incorporated. The SWPCC concluded that their
efforts would be better served by two representatives from each permitted entity, now the Cities
of Reno and Sparks, and Washoe County (the co-permittees). The City of Reno continues as the
lead agency and provides the program coordinator, legal, and secretarial support.
In 2003, the Regional Water Planning Commission funded and accepted a Watershed
Management and Protection Plan for Tributaries to the Truckee River (2003 Watershed
Management Plan) (Washoe County Department of Water Resources, UNCE, Washoe Storey
Conservation District, 2003). It was suggested that an oversight committee be developed for the
implementation of this plan. The SWPCC recognized that the SWMP is a substantial aspect of
watershed management and, since the SWPCC has equal representation of the responsible
governmental entities in the Truckee Meadows, it was also concluded that expansion of the
purview of the SWPCC to include watershed management for water quality was appropriate. In
2016 the SWPCC began an initial update to the 2003 Watershed Management Plan. In 2020 the
final 2020 Trib. Plan (NCE, 2020) was completed and submitted to NDEP and EPA. The SWPCC
will continue to review, modify, and update the 2020 Trib. Plan as needed.
The amended Interlocal Agreement, approved by the Cities of Reno and Sparks, and Washoe
County in March 2004, explicitly states that the SWPCC is to advise the City Councils of Reno
and Sparks, and the Washoe County Commission with respect to any and all matters relating to
storm water permit compliance and policies (relative to matters relating to watershed
management and protection), which encompasses only the water quality impact to the watershed.
Public Outreach Program
The website at www.tmstormwater.com provides information for all audiences: citizens; industry
and developers; and regulators or other parties interested in the SWPCC. Each of these portals
provides contents for the respective audience, including contact information for committee
members; program elements; posted guidance documents; upcoming trainings; online mapping;
data and permit tools; program news and meetings; frequently asked questions; hotlines for
reporting spills and water quality related issues; information about storm water pollution and the
storm drain system; related community programs; federal and state requirements; BMPs;
commonly used terms; and other sources of information.
Numerous approaches to Public Outreach Program have been conducted. Staffs have provided
many presentations about the program to the professional community and to the public. Other
efforts have included public outreach, education events, educational materials, implementation of
the storm drain labeling program, developing, and maintaining partnerships and affiliations,
development of a regional program website, demonstration projects, and hosting workshop and
training seminars. These efforts are further discussed below in Section 5.3.
Municipal Operations Program
The Municipal Operations Program is improving over time. Maintenance activities such as street
sweeping, catch basin cleaning, ditch cleaning, and waterway maintenance were primarily
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focused upon flood conveyance and capacity. Now, there is much more of an awareness to
conduct these activities in a way that considers water quality as well.
Street sweeper equipment in all three jurisdictions have been upgraded to vacuum and
regenerative air sweeper truck models, which reduces the amount of pollutants reaching the storm
drain system and helps the municipalities meet air quality particulate matter (PM10) requirements
set by the EPA. New air quality regulations were enacted in the Truckee Meadows in 2003 with
the intent to reduce PM10. The regulations required that all publicly owned street sweepers
purchased after January 1, 2002 must be certified under clean air standards. Public entities must
reduce the amount of road sand applied during winter storms and sweep up after a sanding event
within four days or as soon as weather permits.
Since the City of Reno and NDOT corporation yards are located near the Truckee River, they
were the first to be addressed during the 2002 EPA audit. Of greatest concern was sand/salt
storage. Each entity has since implemented improvements to cover sand and salt stockpiles as
well as apply BMPs to their facilities and make operational modifications to protect the quality of
storm water runoff leaving their sites.
In the 2013 audit of the SWMP performed by the NDEP and EPA, the corporation yards were
evaluated at each of the three co-permittees yards. One of the requests made of the staff was the
development of a site inspection form and checklist, to be performed regularly by each agency.
Entities incorporated this regular inspection during Fiscal Year 2014-15 and continue to report
results in the annual reporting.
Stormwater Discharge Monitoring Program
The primary goal of the Stormwater Discharge Monitoring Program is to develop a better
understanding of how stormwater runoff affects receiving waters within the MS4 permit area over
time through monitoring, research and investigation (Stantec, 2012). With accurate, and
representative monitoring data, program effectiveness can be assessed and new or revised
stormwater BMPs can be identified. In support of this overall program goal, four monitoring
objectives have been identified:
1
2
3
4

Characterize the ambient and stormwater quality in the major tributaries to the Truckee River;
Collect the data necessary to improve our understanding of stormwater effects on the 303(d)
listed waters and listed constituents;
Measure the ambient and stormwater quality in selected outfalls, catchments and land use
types within the MS4 permit area; and
Conduct special studies and investigations as the needs arise and funding is available to
better understand stormwater issues in the area.

The Stormwater Discharge Monitoring Program is one component of the SWMP. Under the
SWMP, sampling has been conducted since 2003 at a number of established monitoring stations
across the Truckee Meadows with results reported to NDEP. The SWPCC is required to conduct
storm water sampling following a Sampling and Analysis Plan (SAP) which outlines the general
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sampling program and approach. The most current SAP is: 2021 Stormwater Sampling and
Analysis Plan (Balance Hydrologics, 2020). The SAP may be found here:
www.tmstormwater.com. The locations of the Fiscal Year 2021 Stormwater Monitoring Stations
are shown on Figure 5-2. Data generated by this program may be found in the TRIG website,
data section at www.truckeeriverinfo.org.

Post Construction New Development and Significant Redevelopment (NDSR) (Land Use
Planning)
Per the MS4 permit, the structural controls BMPS have been rolled into a NDSR program. The
NDSR goals are to prevent discharges to the maximum extent practicable from post-construction
projects that cause or contribute to downstream violations of water quality standards; and to
promote the improvement of ambient water quality by reducing the discharge of pollutants in
stormwater.
One method to meet these goals is the implementation of Low Impact Development (LID) which
are approaches intended to provide post construction storm water quality management. LID is a
methodology for accommodating stormwater runoff within new development and redevelopment
that mimics natural hydrologic functions within a site. Rather than conventional hard-piping from
impervious surfaces, LID uses features such as vegetated swales, bioretention systems and
permeable pavements.
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Source: Balance Hydrologics, Inc., 2021 Stormwater Sampling and Analysis Plan

Figure 5-2
November 2021

Truckee Meadows Stormwater Monitoring Stations, FY2021
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These types of features:
 Utilize natural biological, physical and chemical treatment processes for treatment;
 Promote percolation and water table recharge;
 Slow runoff flows and reduce runoff volumes;
 Reduce pollutant loads gathered from impervious surfaces sheet flow;
The result is:
 Improved water quality to the receiving water;
 Decreased runoff volumes and flows; and
 Improved water table recharge.
To better understand the NDSR program, a brief history is helpful. In January 2004, the Structural
Controls Handbook was finalized, and updated in April 2007 (Kennedy/Jenks Consultants (JKC),
2007). Structural Controls program implementation is not clearly defined by the EPA or the NDEP
and is left up to the community. Public meetings and handbook development processes have
prompted numerous questions: what is a practical threshold to impose structural controls for new
development and redevelopment, what should be involved in the permitting, application and
design approval process and how should the structural controls be tracked, inspected and
maintained? To answer these questions fairly, it was the consensus of the SWPCC that the use
of a professional advisory group (PAG) was warranted. The PAG was comprised of local
engineers, planners, developers and contractors. Several facilitated meetings of the PAG took
place over the course of a year.
By May 2005, the SWPCC accepted the Final Recommended Policies and Procedures for
Structural Controls and LID in the Truckee Meadows (KJC, 2005). One of the PAG
recommendations was the development of standard design worksheets to aid in simplifying
implementation of the Storm Water Quality Management practices and LID. KJC was retained for
this purpose with the cost shared by the Cities of Reno and Sparks, Washoe County and the
RWMF.
The purpose of the Standard Guidance Worksheets is to aid in simplifying implementation of the
Storm Water Quality Management practices and LID standards. The standard design templates
assist community development staffs during plan review by providing readily accepted storm
water design templates. Worksheets were updated in 2012 to include Self Treating Areas. The
design templates are available on www.tmstormwater/construction.com
The City of Reno has adopted an ordinance requiring the use of structural controls for post
construction storm water management for new development and redevelopment. This ordinance
was updated in 2016 with the updates of the Structural Controls and LID Manuals, as they were
codified. Updates to the manuals included a reformatting and integration into one manual, the
Truckee Meadows Structural Controls Design and LID Manual (NCE, 2015).
Construction Site Discharge Program
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The Construction Site Discharge Program integrated stormwater quality management and the
requirements of the NPDES Construction Stormwater General Permit into existing local
construction permitting and inspection programs. Erosion, sediment transport and pollutant
discharges from construction sites are of significant concern to the NDEP and EPA. The
Construction Site Discharge Program element was in place and effective by June of 2003 to meet
an EPA directive.
The Truckee Meadows SWPCC developed two primary resources to assist the construction
community:


Truckee Meadows Construction Site BMP Handbook; and



The Nevada Construction Site BMP Field Guide.

The Truckee Meadows Construction Site BMP Handbook (Handbook) was finalized in March
2003 with the most recent update occurring in February of 2015 (Farr West Engineering, 2015).
Policies and procedures were updated to provide regional consistency as well as consistency with
the Construction Stormwater General Permit. The documents developed along with the Handbook
include a Construction Permit Submittal Checklist, a Performance Standards Compliance
Checklist, a Construction Site Inspection Checklist and a model.
The development of the Handbook was made a priority and a template was created for SWPPP.
Concurrently, the co-permittees internally developed inspection programs according to their
individual plan review and inspector resources.
Once the Handbook was completed and accepted by the Regional Water Planning Commission,
community outreach and education were conducted through the American Society of Civil
Engineers, the Builders Association of Northern Nevada (BANN), Associated General Contractors
(AGC) and others. The permittees offer on-going basic training in the proper use of BMPs at
construction sites typically in the spring and fall through BANN and AGC.
Subsequently, a pocket-sized, waterproof field guide was developed to assist the construction
industry in better understanding installation and maintenance of construction BMPs for
stormwater quality management. To leverage funding opportunities, this guide was developed
with the intent that it could be used throughout the State. The Nevada Contractors Field Guide for
Construction Site Best Management Practices (Field Guide) was developed by KJC (2008) and
is managed by the SWPCC. Funding was provided by the Cities of Reno and Sparks, Washoe
County, the NDEP, and the RWMF. All guidance documents including the Handbook and the
Field Guide are available for download at www.tmstormwater.com/construction.
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Illicit Discharge Detection and Elimination
Illicit discharges are typically identified through public reporting, inspections, outfall sampling, or
by maintenance crews during day-to-day cleaning of the storm sewer systems.
The co-permittee’s maintenance divisions have been advised that in the event they find
discoloration, odors, or other evidence of pollution, they are to contact Environmental Control
staff. Subsequent investigations may lead to identification of illicit discharges that can be
remedied. Annual staff trainings occur on a rotating basis between the co-permittees to support
the Illicit Discharge Detection and Elimination program.
The Cities of Reno and Sparks Environmental Control staffs conduct inspections of the major
outfalls along the Truckee River annually. The inspection is intended to occur during a period
when there should not be any flow of stormwater. If there is flow from the outfalls, they are
sampled and analyzed for evidence of basic pollutants. Through this exercise, there have been
illicit discharges identified and corrected. In some cases, however, the source cannot be
identified.

Industrial Program
Concurrent with the development of the Construction Site Discharge Program, the entities
considered how the Industrial Program would be implemented. The State of Nevada is primarily
responsible for determining what businesses needed permits and for issuing permits. The
permittees are responsible for implementing a program to keep polluted runoff from entering their
respective MS4s. The Cities of Reno and Sparks already had an active staff of inspectors for
wastewater pretreatment inspection for businesses throughout the Truckee Meadows. Moreover,
there was already an agreement between the Cities of Reno and Sparks, and Washoe County to
conduct pretreatment inspections within the unincorporated areas. It was concluded that using
the existing pretreatment programs would be the most effective means of implementing the
industrial discharge detection and elimination element of the MS4 permit.

The co-permittees funded development of the Industrial Program Video for outreach to
commercial operations and provided it to each business in the Cities of Reno and Sparks, and
Washoe County visited by the inspectors over a one-year period. An Industrial and Commercial
Stormwater Best Management Practices Handbook was prepared in 2007 (KJC, 2007) and
updated in 2020 (Cardno, 2020), this is available for download at www.tmstormwater.com.
5.1.8

Hillside Development

The 2016-2035 RWMP Policy 2.2.1 requires local governments to develop management
strategies for areas with slopes greater than 15 percent but less than 30 percent within one year
of adoption of the 2016-2035 RWMP (WRWC, 2017). Proposals for watershed changes in areas
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with slopes greater than 15 percent are of concern as they relate to subjects of the 2016-2035
RWMP. Therefore, the management strategies that are developed as a requirement of 2016-2035
RWMP Policy 2.2.1 shall be submitted to the NNWPC for review, comment, and recommendation.
Policy 3.1.g, below, is within the 2016-2035 RWMP:
Policy 3.1.g: Management Strategies for Slopes Greater than 15 Percent
Local government management strategies for hillsides with natural slopes greater than 15 percent
and less than 30 percent shall be submitted to the NNWPC for review, comment, and
recommendations prior to incorporation into local government master plans.
Local government management strategies should ensure that:








Activities comply with the terms of the stormwater NPDES permits;
Development on such slopes incorporates on-site and/or off-site mitigation measures for
impacts to habitat and water quality;
Ordinances are enforced with respect to erosion control and runoff;
Local governments and entities with responsibility for the provision of utilities such as
water, wastewater, and flood control services have identified the additional costs of
infrastructure, operations, and maintenance associated with development in these areas,
and said costs are economically feasible;
Natural recharge areas are identified and protected; and
An analysis is performed to identify flood and erosion hazard areas, and potential
mitigation measures.
5.1.9

Noxious Weed Control

The term “noxious weed” is used by government agencies for nonnative plants that have been
defined as pests by law or regulation. The Nevada Revised Statutes (NRS) defines noxious
weeds as “any plant which is, or is likely to be, detrimental or destructive and difficult to control or
eradicate”. All noxious weeds in the State of Nevada are regulated by the Nevada Department of
Agriculture (Nevada Department of Agriculture, 2021).
The Nevada Department of Agriculture manages Nevada’s Noxious Weed Regulatory Program.
Its responsibility is to enforce the noxious weed control laws under the NRS and Nevada
Administrative Code (NAC). NRS, Chapter 555, 555.005 defines a noxious weed as “any species
of plant which is, or likely to be, detrimental or destructive and difficult to control or eradicate.”
NAC 555.010 has designated certain vegetation species as noxious, subdividing them into the
following three categories: Category A, B, and C.
“The rapid spread of invasive species remains one of our country's biggest environmental
problems, a situation complicated by the sheer number of invasive species, lack of a coordinated
and comprehensive effort to prevent introductions, monitor and survey for new
introductions, and the remarkable ability of invasive species to adapt, reproduce and ultimately
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overtake entire ecosystems” (Western Governors’ Association Policy Resolution 10-4). Invasive
weeds are increasingly recognized as threats to water quality, wildlife habitat, recreational
activities and the economic stability of the agricultural industry. They increase the cost of water
purification, power generation and irrigation supply, reduce property values, and degrade
ecosystem functions.
In 2004, to better coordinate the management of invasive weeds, the Truckee Meadows Weed
Coordinating Group was formed. Members include federal agencies, state agencies, county and
city parks and roads staff, environmental organizations, the UNCE, and others. Operating under
an MOU and annual action plans, this group seeks grant funding to inventory, control and monitor
weeds, as well as restore degraded sites. In 2009, a weed management plan was completed. No
dedicated funds are supplied to the group. Projects include broad weed surveys in 2005 and
2007; weed mapping; guidelines on preventing the spread of weeds; weed treatment along
tributaries to the Truckee River, as well as along the river; weed treatment in other areas, such
as Swan Lake Nature Study Area; weed management and restoration of burned sites; a website
with a weed reporting form; and broad public outreach. The group seeks to avoid duplication of
efforts and strategically focus on those invasive weeds that represent the greatest opportunity for
successful elimination, such as medusahead, as well as the species that impair riparian habitat.
Reno is considering the use of mechanical control methods.
In 2010, with grant funds from the Truckee River Fund, a boat inspection program modeled on
the program at Lake Tahoe was launched on Boca and Stampede Reservoirs and Independence
Lake to monitor for invasive aquatic organisms including quagga mussels and Asian clams, as
well as invasive aquatic weeds. If the Truckee River becomes infested with invasive mollusks,
costs for water treatment and energy production are expected to increase sharply. A focus on
proactive monitoring and prevention techniques will help reduce the threat of invasion, but the
program requires continuing funding.

5.2 Stakeholders and Resources for Watershed Management and Protection in the
Truckee Meadows
Stakeholders are actively engaged in restoration efforts on the Truckee River from Lake Tahoe
to Pyramid Lake. Land uses (including flood control, irrigation, channelization, and urbanization
with resulting hydromodification downstream) have greatly altered instream and adjacent riparian
habitats. In some locations, such alterations to waterways have eliminated floodplains and
meanders, causing steeper stream gradients, bank erosion, channel downcutting, lower stream
bed elevations and lower water tables. Lowered water tables result in loss of streamside
vegetation. In the Truckee River watershed, this has resulted in loss of shade, warmer in-stream
water temperatures and subsequent reduced amounts of DO available for native fish
communities. The reduced or absent riparian and in-stream complexity has caused a decline in
habitat available to fish as cover, for spawning, and migration. The results of all this have led to
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the non-functional river and stream reaches observable today, necessitating watershed
restoration efforts.
Tahoe to Verdi
The Truckee River, from Tahoe City to the Verdi area, has many beneficial uses and demands.
Land uses include timber harvesting and ski resorts. The Truckee River Watershed Council is a
California-based nonprofit organization committed to “collaborative solutions to protect, enhance,
and restore the Truckee River watershed”, and facilitating partnerships to benefit the watershed.
High priority projects are located throughout the middle Truckee River, and on tributaries feeding
it, including restoration projects as well as behavior-changing education on BMPs.
Projects have been planned with a wide assortment of stakeholders and include meadow and
riparian restoration to re-establish properly functioning conditions and reduce erosion; urban
stream management using BMPs to reduce stormwater pollution; stabilize banks of incised
creeks; restore floodplain, habitat and agricultural lands; acquire, assess and restore key
properties in the river canyon; improve roads to decrease sediment loads to streams and the river;
map forest road and trail networks; upgrade and replace culvert and bridge systems; reduce fuels;
and implement LID projects to recharge local aquifers, treat runoff and prevent hydromodification
from urbanization wherever possible.
Truckee Meadows to Pyramid Lake
The Lower Truckee River, running from the Truckee Meadows metropolitan area to Pyramid Lake,
is a vital resource that serves multiple public and private benefits. Due to significant channelization
efforts during the 20th century much of the river between Sparks and Wadsworth has been highly
degraded. The extent, size, and condition of the riparian forest, and of bird, amphibian, and native
fish species, are greatly reduced compared to 19th century pre-settlement conditions. Restoration
requires rebuilding the physical environment, especially to restore channel geometry and the
connection of the river to the floodplain, and active reintroduction of native plants.
TNC began working in partnership with a team of public agencies toward a sustainable Truckee
River from its headwaters in the Sierra Nevada to its terminus at Pyramid Lake. TNC has been
working actively to restore key reaches of the lower river and floodplain since 2000 when it
purchased the McCarran Ranch along five miles of the river. TNC’s partner agencies each have
their own distinct goals for the river, but as a whole they are compatible and mutually reinforcing;
improve water quality, wildlife habitat and the fishery; flood protection; and opportunities for
recreation.
Partner agencies include:
 U.S. Bureau of Reclamation;
 City of Reno;
 City of Sparks;
 U.S. Bureau of Land Management;
 U.S. Fish and Wildlife Service;
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Nevada Department of Wildlife;
Washoe County;
Water Planning Commission; and
Truckee River Flood Management Authority.

The overall goal of TNC’s Truckee River Project is to conserve priority native Truckee River plants
and animals by protecting and restoring the lands and waters they need to survive. The project
has two separate but integrated parts. On the lower river in Nevada, downstream of the Truckee
Meadows to Wadsworth, TNC is implementing a large-scale floodplain acquisition and restoration
program. The riparian forest and wetlands, and the birds that depend on them, are TNC’s interests
in the lower river. Restoration will also improve the river’s ability to sustain a higher flow for
eventual flood protection efforts in the Truckee Meadows. River restoration is considered a “nonstructural improvement” in Reno and Sparks wastewater facility planning for water quality
improvements. The Cities of Reno and Sparks began participating in river restoration on the lower
Truckee River in 2003 when the McCarran Ranch pilot project was initiated.
5.2.1

One Truckee River

The OTR Initiative is a collaboration of public and private partners working together to realize a
Truckee River that flows clear and clean, quenches our thirst, sustains the river’s natural ecology,
cultural resources and wildlife, and connects residents and visitors to unparalleled opportunities
for recreation and regeneration. To facilitate this initiative, the One Truckee River Management
Plan, Phase 1, West McCarran to Sparks Boulevard (KTMB and NLT, 2016) was approved by
the Cities of Reno and Sparks, and Washoe County in September of 2016. This plan includes
four primary goals and over 140 strategies and action items that must be implemented or
coordinated to achieve the OTR vision. Phase One covers the more urban stretch of the river
from West McCarran in Reno to Vista Boulevard in Sparks.
The plan’s primary goals are to:
1) Protect water quality and ecosystem health
2) Create and sustain a safe, beautiful, and accessible river
3) Build an aware community
4) Ensure the sustainable management of the river
The One Truckee River Management Plan, Phase 1, West McCarran to Sparks Boulevard (KTMB
and NLT, 2016) can be viewed at: http://onetruckeeriver.org/.
4.1.15.2.2

Truckee River Coordinated Monitoring Program

The Truckee River watershed is currently monitored and sampled by many different groups for
water quality. Under the CWA, the Truckee Meadows MS4 permit permittees monitor established
Truckee River tributaries on a regular basis, per the MS4 permit requirements and the SAP. In
recent years, the SWPCC has also monitored urban outfalls to the Truckee River to understand
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better changes to water quality resulting from storm events. TMWRF monitors the Truckee River
at various points downstream of the urbanized area, as well as Steamboat Creek above and
below the discharge point, to track potential water quality impacts on the river, per discharge
permit requirements. The quality of the Truckee River water is monitored at treatment plant
intakes by TMWA and Washoe County under the Safe Drinking Water Act. The TRFMA monitors
flows for flood prediction and future projects. The NDEP monitors streams, including the Truckee
River, for purposes of assessing compliance with WQS for the Nevada Integrated Report.
Raising concerns over the health of the Truckee River, the Legislative Committee to Oversee the
WRWC requested a bill draft in August 2008 for a Truckee River monitoring resolution. With the
Legislative direction (BDR R-237, SCR-2), the NDEP gathered a working group to create a MOU
to encourage entities that are engaged in water quality monitoring of the Truckee River to
coordinate activities. With 14 signatories, the MOU, which expired in 2014, brought parties
together, provided a platform for collaboration and quality control, provided a data clearinghouse
for technical resources and dissemination of public information on the health of the Truckee River.
The SWPCC applied to the NDEP for CWA Section 319(h) funding, and was awarded a grant to
hire a consultant to facilitate the coordinated monitoring efforts. Reno, as lead agency for the
TMWC, entered into a grant agreement with the NDEP for facilitation support. Reno managed a
Request for Qualifications in 2009, and the Committee selected KJC to facilitate a process and
create a Coordinated Monitoring Plan. With a full year of extensive technical meetings and
compiling information KJC produced the Coordinated Monitoring Plan which was published in
June
2011.
This
compendium
may
be
found
on
TRIG
at:
http://www.truckeeriverinfo.org/project/truckee-river-coordinated-monitoring-programs.
As required by NPDES permits to discharge to the Truckee River, Tahoe-Truckee Sanitation
Agency (T-TSA) and TMWRF monitor water quality monthly at various points on the mainstem
river and nearby tributaries. The following bar charts (Figures 5-3, 5-4, and 5-5) depict
contaminants of concern per TMDLs set by the NDEP on the lower Truckee River. Constituents
are measured at three locations: Farad (by T-TSA), and East McCarran and Lockwood (by
TMWRF). Chemical and biological indicators of water quality are included in data gathering efforts
under permit. The significance of the figures below shows increased concentrations of TDS, TN,
and TP as water flows from upstream to downstream. Data may be found on the TRIG website at
www.truckeeriverinfo.org/data.
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Figure 5-3
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Figure 5-4
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Figure 5-5
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Referring to Figure 5-5 (a graph of average TP concentrations), it is evident that the WQS for TP
is exceeded at Lockwood. The current TP WQS for the Truckee River at Lockwood, 0.05 mg/L,
has been in place for many years and was based on non-site specific national standards. The TP
WQS was derived from a national criterion designed for the protection of downstream lakes rather
than from site specific criteria and riverine processes. Upstream of Lockwood at East McCarran,
the Water Quality Standard for TP is 0.10 mg/L. The 2015 PLPT Water Quality Standard for
Phosphorus at the tribal boundary is expressed as 0.022 mg/L of DRP (or orthophosphate). The
dissolved form of Phosphorus is considered to be the readily bioavailable component. Given the
variety of WQS for Phosphorus throughout the Truckee River system, beneficial uses are being
maintained upstream of East McCarran, but from Lockwood to the PLPT boundary the beneficial
use criterion of 0.05 mg/L is consistently not being met.
Water quality at Farad, California just west of the state line, reflects water quality upstream of the
Truckee Meadows, and is considered background water quality for the Truckee Meadows area.
Monitoring results at East McCarran Boulevard in the east Truckee Meadows, reflect some
changes to water quality that occur within the urbanized area. Results at Lockwood, below the
Truckee River narrows east of Sparks, reflect the full water quality impact of the Truckee
Meadows. Truckee River water quality reflects the national trends observed and reported by the
EPA on waterways passing through urbanized areas.
Tributaries with high levels of Phosphorous-containing compounds, identified by the NDEP and
added to the Nevada 303(d) List, include Alum Creek (TP), Chalk Creek (Ortho P), and Whites
Creek (TP)4. Truckee River Water Quality: Current Conditions and Trends Relevant to the TMDL
and WLAs (Jassby et. al., 2007), includes a technical review that describes how the Truckee River
behaves
in
response
to
nutrients
(http://www.truckeeriverinfo.org/files/truckee/Jassby_2007_Truckee.pdf).

5.2.3

5.1.7

Truckee River Information Gateway

Regional stakeholders recognized a great need for a watershed clearinghouse for all stakeholders
to share technical data, maps, and other valuable resources collected on the Truckee River and
tributaries. The TRIG, www.truckeeriverinfo.org, was developed in 2004 by Ecological Resource
Associates (ERA), primarily funded by the Cities of Reno and Sparks, and has become the
premier data gathering/sharing tool for technical users in the Truckee River watershed. This
resource is intended to save time and local computing resources by providing a platform and
online database to share valuable information and build better understanding of the Truckee River
watershed’s complexity. The TRIG is currently hosted through Media Temple, a virtual private

4

See Appendix G, NDEP comments.
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server service, and the $600 hosting fee is paid for by the City of Reno. Discussions regarding a
permanent place for TRIG are ongoing through the SWPCC.
5.2.4

TMWA

TMWA is dedicated to educating our community for better tomorrows. TMWA provides a variety
of educational resources on their website for water conservation, water efficient landscaping,
available workshops, tours, and events, water quality standards, management of water supply,
water reclamation, water distribution and treatment methods, how-to-videos, and many other
resources. These are located here: www.https://tmwa.com.
5.2.5

Watershed Map Server

The Reno Map Server is a tool available to all internet users through the City of Reno website
(https://www.reno.gov/services/city-maps-mapserver). In 2007, sufficient interest built in
extending mapping abilities to the watershed by incorporating tributaries to the Truckee River,
including all creeks assessed in the watershed assessments (Jesch et. al., 2009). The City of
Reno built a Watershed Map Server as part of the existing Geographic Information System (GIS)
tool, but took information directly from the watershed assessments.
The website includes: photos and photo points referenced on the map, introduction, assessment
text of middle and lower reaches of each stream, and “tips to help your creek”. Individual maps
may be accessed by creek name or region and drilled down to an aerial photo at the greatest
level of resolution. Technical users who understand GIS can optimize its use and the latest in
upgrades to this system include a permit area portal. Parties looking at completing a construction,
restoration, or flood project on a portion of the Truckee River, can access all permitting agencies
for that location by zooming to “permit area”.
5.2.6

TMWA Outdoor Water Conservation

TMWA offers an online water efficient landscape guide for maximizing responsible water use in
the desert, using the seven horticultural principles to reduce outdoor irrigation while providing a
lush and attractive outdoor area. The vast array of informational topics covered in the interactive
tool include: landscape design and proper planning, planning an efficient irrigation system, plant
search (by exposure or other needs), soil improvement, mulching, planting and maintenance.
This
online,
interactive
guide
for
homeowners
can
be
found
at
www.tmwalandscapeguide.com/landscape_guide/interactive/index.php. TMWA also provides an
incentive to reducing water use outdoors, the Water Efficient Landscape Awards. This annual
competition has two categories for either design by homeowner or designer, and TMWA provides
free community tours of the winners’ properties the following year, to share the wealth of learning
by seeing conservation in action.
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5.3 Aquatic Resources Permitting and Restoration Efforts
Working in or around the Truckee River and its tributaries on restoration, flood control, and
construction projects requires many permits, and protective measures and monitoring to meet
federal, state and local guidelines and regulations. The RWMF funded the Truckee River
Restoration and Construction Site Permitting Handbook (KJC, 2009), which includes a Permitting
Process Flowchart to assist users in completing all required permits for river protection, available
for download at www.tmstormwater.com. In May 2009, the KJC permitting handbook was used
for a Working in the River and Permitting Workshop, offered in the City of Reno to guide users
through the permitting handbook and the permitting process. Along with development of the
handbook, mapping was created to show the regulatory authorities governing various reaches of
the river from the state line to Pyramid Lake. This map has been integrated as an interactive tool,
located here: https://www.reno.gov/services/city-maps-mapserver.
5.3.1

Restoration Efforts

TNC, NLT, TRFMA, and many others have been involved in restoration projects along the
Truckee River and its tributaries. Some of the Truckee River larger, notable restoration projects
include, but are not limited to the McCarran Ranch, Mustang Ranch, Lockwood, Derby Dam, 102
Ranch, Tracy Power Plant as well as floodplain restoration between Sparks and Wadsworth,
Nevada. In addition, restoration projects in tributaries to the Truckee River have also been
implemented. Some of these projects are at Steamboat Creek, Chalk Creek, Alum Creek, and
the North Truckee Drain.
Steamboat Creek
Steamboat Creek is a tributary to the Truckee River. Steamboat Creek receives water from many
streams flowing down the north Carson Range, including Browns, Galena, Jones, Whites,
Thomas, Dry, and South Evans Creeks, most of which have undergone significant urbanization
changing their functionalities and increasing nonpoint source pollution. A Steamboat Creek
Restoration Plan was prepared as a guide for policy makers, landowners, developers, and citizens
with an interest in land adjacent to Steamboat Creek (Jeff Codega Planning/Design, Inc. and
Westec., Inc., 1998). The plan may be found here: documents.wrwc.us/index.html. A few
restoration projects have occurred within and adjacent to Steamboat Creek.
The SouthEast Connector is a regional roadway which connects the southern part of the Truckee
Meadows with the eastern part of the Truckee Meadows. The SouthEast Connector project
included the creation of about 90 acres of new riparian corridor for Steamboat Creek (Regional
Transportation Commission of Washoe County, 2021).
Chalk Creek
Chalk Creek was identified in the Watershed Assessment for Tributaries to the Truckee River
(Jesch and Jesch, 2009, and prior years) as contributing significant TDS, N, and P loads to the
Truckee River. Levels of these three constituents have been measured regularly as one to two
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orders of magnitude higher than other tributaries in the Truckee Meadows. Chalk Creek is also
included on the current Nevada 303(d) List. A cooperative monitoring program has been
established; the data collected and processed has been posted to TRIG.
The City of Reno has implemented a three-part approach to assess possible options for reducing
pollutants in Chalk Creek: (1) evaluate treatment options; (2) investigate pollutant sources; and
(3) public outreach. Part one studied the feasibility of treatment technologies potentially available
to treat Chalk Creek water. The second investigated the source of contaminants with a complete
Chalk Creek sub-watershed characterization. Part three, public education, targeted homeowners
and large turf properties in the Chalk Creek drainage to encourage responsible outdoor water and
chemical use.
ECO:LOGIC Engineering prepared a report which studied treatment technologies and concluded
that a low-tech constructed wetland utilizing microbial action to reduce sulfate in the system would
be most feasible and effective for treating TDS (ECO:LOGIC, 2009). The City of Reno, using
additional support from the Truckee River Fund and community volunteers, constructed a pilotscale sulfate-reducing wetland in May 2010. As most of the TDS in Chalk Creek is in the form of
sulfate, a reduction in TDS was expected as a result of sulfate reduction in the wetland. A
cooperative venture with UNR provided monitoring for water quality and performance for a year.
The technology proved to be less effective than anticipated and the project was discontinued.
JBR Environmental Consultants, Inc. conducted a comprehensive watershed characterization
and discovered that the system was historically ephemeral and that all warm weather flows are
the result of irrigation. The study also revealed that Chalk Creek is located on a particularly
vulnerable soil type which leaches salts and nutrients when heavily irrigated. Heavy development
and turf planting were discovered to be a source of TDS and nutrients (JBR, 2010).
Alum Creek
Alum Creek was listed as high priority in the Watershed Assessment for Tributaries to the Truckee
River (Jesch and Jesch, 2009) due to poor water quality. The creek has also been listed on the
Nevada 303(d) List for E. coli, ortho-P, TP, TDS, Total Suspended Solids, turbidity, and metals
(lead and iron). Alum Creek has a five-square mile watershed and flows over forest lands in the
upper reaches, through the 2,300-acre creekside community of Caughlin Ranch and city park
property before emptying into the Truckee River. This stream is atypical in that the majority of the
irrigation season flow is diverted from Steamboat Ditch. High pressure utility lines buried in the
creek are threatened by significant stream bank erosion caused by variable ditch water diversions
and stormwater runoff from impervious pavement flowing through a riparian zone that has been
reduced in size and converted to turf grass landscape.
Reno staff initiated outreach to the Caughlin Ranch Homeowner’s Association, which owns and
maintains most of the middle watershed, to advise of the 303(d) listing and to seek cooperation
in watershed protection. Also, UNR is interested in understanding the flow dynamics and began
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monitoring water levels and water quality in 2009. Ongoing data collection will be necessary for
designing effective restoration projects to stabilize the creek banks.
Stantec, with the NLT, completed an investigation of water quality conditions in Alum Creek and
provided recommendations for mitigating the problems with proper stormwater and land
management practices (Stantec, 2014).
North Truckee Drain (NTD)
The NTD has a drainage area of nearly 77 square miles, primarily in Spanish Springs Valley and
Sparks, and an average streamflow of one to five cubic feet per second. The NTD has been
recorded over time as having elevated levels of TN, TP, and TDS. The 2009 watershed
assessment found an improving functionality trend over the last few years (Jesch and Jesch,
2009), with riparian and stream vegetation flourishing and providing habitat. The NTD Relocation
Project was completed and focused on flood mitigation by realigning the NTD and relocating the
confluence with the Truckee River approximately 4,500 feet downstream.

5.4 Key Watershed Management Programs/Plans and Current Projects
Watershed management programs and plans are in place to support the management of the
Truckee River and its tributaries. The SWMP and interagency and stakeholder collaboration are
briefly presented below. In addition, summaries of the ISWPP (RCI, 2020), the 2020 Trib. Plan
(NCE, 2020), and the watershed assessments for tributaries to the Truckee River are briefly
presented below.
5.4.1

Truckee Meadows Regional Stormwater Quality Management Program

The SWMP has been in effect for over 20 years. The SWMP is currently operating under NPDES
Permit NVS000001 effective May 26, 2010. The current Truckee Meadows MS4 permit has been
administratively continued until the renewal can be completed by NDEP, which is expected in
2021. The MS4 permit (Permit No. NVS000001) requires the continued administration,
implementation, and enforcement of SWMP to mitigate pollution in stormwater runoff within the
Truckee Meadows MS4 permit area for the five-year term of the permit (Stantec, 2011).
The purpose of the SWMP is to reduce the pollution in municipal stormwater discharges to the
maximum extent practicable. The SWMP is designed to address the pollution associated with
urban runoff and to help support the water quality goals for the Truckee River, the quality of life
of the Truckee Meadows, the health of the river downstream and water quality in Pyramid Lake.
The SWMP is a comprehensive program that has been developed through a series of meetings
and workshops attended by local government representatives, area professionals, and private
citizens.
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As previously mentioned in Section 5.2.7, the SWMP contains the following primary program
elements:
 Intergovernmental Coordination
 Public Outreach1.10
 Municipal Operations
 Stormwater Discharge Monitoring
 Post Construction New Development and Significant Redevelopment (NDSR)
 Construction Site Discharge
 Illicit Discharge Detection and Elimination
 Industrial Program
The SWMP requires documents to be updated upon changes as well as annual reporting, these
documents and reports include:
 SWMP
 SAP
 Annual reports to NDEP which evaluate the MS4 permit program
 Annual stormwater monitoring reports
The above-mentioned reports are located here: www.tmstormwater.com
Summary of Administration and Implementation Needs
The SWMP is a living document requiring periodic modifications to ensure that it is effectively
accomplishing its objectives (Stantec, 2011). The SWMP for the Truckee Meadows will be
updated with new priorities and timelines developed for the current permit term once the new
permit is issued. Although not a co-permittee, NDOT is a partner and provides financial support
for the SWMP, however ongoing funding is necessary to implement the program elements of the
SWMP.
5.4.2

Interagency and Stakeholder Collaboration Efforts

The Cities of Reno and Sparks, Washoe County, SWPCC, OTR, KTMB, and other governmental
and non-profits work together to provide regular public outreach efforts within the Truckee
Meadows watershed community. One goal of the interagency and stakeholder collaboration
remains to engage and inform the community regarding the importance of and ways they can
protect their community’s water resources. The SWMP has a robust public outreach and
education component. Below are public outreach and education BMPs used through interagency
collaboration as well as independently by stakeholders. Below are the public outreach and
education BMPs.
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Partnerships and Affiliations


Maintain the existing relationships with partners and look for shared opportunities to
continue education efforts and reduce pollution within the MS4 permit area to the
Maximum Extent Practicable.



Remain in contact with the partners, educating them on programmatic strengths, and
facilitate collaboration for pollution mitigation and natural resource protection.

Public Outreach and Education Events (conducted by all stakeholders)


Educate the public about stormwater quality, BMPs, and protecting the Truckee River.



Develop and distribute stormwater quality informational materials at local events.



Mitigate stormwater pollution by providing community with clear, nonpoint source pollution
prevention messaging.

One example of public outreach collaboration between the SWPCC and non-profits is with the
Truckee Meadows Parks Foundation Doggie Ambassador Program (Figure 5-6).

Figure 5-6

Advertising for Doggie Ambassador Project

Public Outreach and Educational Materials (conducted by all stakeholders)


Continue to develop and use a variety of venue-appropriate items to educate the public.



Identify the most effective materials and methods for conveying the stormwater pollution
prevention messages.

Storm Drain Labeling Program (conducted by SWPCC and KTMB)


Reduce pollutant discharge to the storm drains through increasing public awareness.



Develop an effective stormwater message for the community.
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Build stewardship by facilitating a volunteer program for service-learning opportunities.



Install permanent storm drain labeling by utilizing pre-stamped drop inlet covers.

Figure 5-7 depicts volunteers participating in the Storm Drain Labeling Program.

Figure 5-7 Volunteers Stenciling Storm Drains

Regional Program Website (www.tmstormwater.com) (conducted by SWPCC)


Provide a single location for complete stormwater program information.



Be a clearinghouse for BMPs and Truckee Meadows SWMP-related documents.



Provide information to the public relating to stormwater and the Truckee River.



Provide mechanism for public input.
5.2.25.4.3

Integrated Source Water Protection Plan

The NDEP contracted RCI to prepare the ISWPP (RCI, 2020). The ISWPP is a tool developed by
the community to help preserve and improve the quality of groundwater, lakes, rivers, springs,
and streams that supply drinking water to the general public. This voluntary multi-jurisdictional
planning effort is organized on a watershed basis for the Truckee River through the Truckee
Meadows because the river and local aquifers comprise the drinking water sources for most of
the population of Washoe County. Watershed management for nonpoint source pollution goes
hand in hand with protecting source water quality. This voluntary multi-agency planning effort has
produced an online mapping tool hosted on the TMRPA server. The web-based plan is readily
available to agencies, organizations, and the public at WashoeCountyCleanWater.org.
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The ISWPP recognizes and supports the regional entities that are responsible for components of
source water and watershed protection within their jurisdiction. The ISWPP and the 2020 Trib.
Plan (NCE, 2020) are mutually complementary plans and work together to address the broad
scope of potential strategies for groundwater and surface water quality in Washoe County (Figure
5-8).
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Figure 5-8
November 2021

HUC 12 Watershed Planning Areas
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For easy access to the county-wide ISWPP information, the map-based online format is hosted
at WashoeCountyCleanWater.org (Source Water and Watershed Protection Web Map).
The planning area includes the watersheds and groundwater basins containing existing and
potential future sources of public drinking water throughout Washoe County. These drinking water
sources are operated by 75 different public water systems, including the Truckee Meadows Water
Authority, as well as numerous mobile home parks, convenience stores, restaurants, and schools
outside of the Truckee Meadows Service Area. Sources of drinking water, including key recharge
areas, were used to map two levels of Source Water Protection Areas:


“Source Water Protection Areas” represent areas where the community has established a
precautionary boundary to safeguard the water quality of its drinking water sources. Within
this boundary, education, monitoring, and land use planning can provide more
comprehensive management of surface water and groundwater resources. These
boundaries encompass aquifers and surface waters more broadly vulnerable to human
activity in the region.



“Critical Source Water Protection Areas” (Type 2) represent the land surrounding an
individual well or stream where the water quality is potentially most vulnerable to
contamination from human activities. Within these areas, contaminated ground or surface
water is more likely to reach the drinking water supply system. Consequently, the community
or PWS can focus on these boundaries to develop specific management strategies that will
protect their water supply from becoming contaminated.

The county-wide effort to protect and improve water quality, includes the following strategies
described for each HUC-12 watershed.
 Source Water Protection Area Identification and Management
 Education and Outreach
 Interagency Communication
 Wildfire and Fuel Management
 Resource Investigation and Planning
 Water Quality Best Management Practices
Referencing the strategies and other background information described in the Watershed Profiles
or Source Water Profiles, future projects can be brought forward for potential funding by a broad
range of stakeholders (local government, non-profit organizations, public water systems, etc.). A
Project Profile template/format has been developed that includes the specific information needed
to satisfy the EPA 9 Critical Elements of a watershed-based plan and/or a Nevada community
source water protection plan. Voluntary projects developed by stakeholders to date are included
in the “Project Profiles”, located here: WashoeCountyCleanWater.org. Implementation of projects,
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which can be included under the watershed-based plan umbrella, demonstrate locally driven
accomplishments to protect and improve groundwater and surface water quality.
5.4.4

Watershed Management and Protection Plan for the Tributaries to the
Truckee River (2020 Trib. Plan)

The Cities of Reno and Sparks along with Washoe County are co-permittees of Nevada’s first
jointly issued NPDES MS4 permit, which regulates stormwater discharges to the Truckee River.
Each agency is also cooperatively responsible for the non-regulatory implementation of
watershed management beyond the MS4 permit. As a result, the 2003 Watershed Management
and Protection Plan for Tributaries to the Truckee River (Washoe County Department of Water
Resources, 2003) has been updated. This updated plan, the 2020 Trib. Plan (NCE, 2020), was
prepared following the guidance outlined in the EPA’s Handbook for Developing Watershed Plans
to Restore and Protect Our Waters (EPA, 2008). The 2020 Trib. Plan manages non-regulated
discharges that can apply for funding through the 319(h) grant application. This implementation
is not required nor regulated under the MS4 permit or the SWMP. The 2020 Trib. Plan is located
here: www.tmstormwater.com.
The 2020 Trib. Plan specifically addresses the SWPCC purview and correlates directly with, and
is complementary to, the ISWPP planning document (RCI, 2020).
Because watershed projects will be developed over time and to better facilitate future project
approval by the NDEP and the EPA, a Tributary Project Template was developed in close
coordination with the SWPCC. The purpose of the Tributary Project Template is to allow the Cities
of Reno and Sparks, Washoe County, non-profit proponents, government agencies, and
educational institutions a greater chance of being awarded federal funding from the 319(h)
program. Consequently, the 2020 Trib. Plan was structured around the nine minimum elements
set forth in the 319(h) grant application. Each tributary project identified and developed is part of
this nonregulated, voluntary watershed-based plan, that is not required as part of the MS4 permit.
In order to understand the characteristics of the tributary-contributing watersheds and the sources
of impairment, detailed watershed descriptions and profiles were prepared that incorporate
information from previous watershed assessments of tributaries to the Truckee River, and annual
stormwater monitoring reports for Truckee Meadows.
The 2020 Trib. Plan presents an approach for implementing tributary projects that includes
identifying interim milestones, establishing an implementation schedule, and creating targets to
measure the progress and track the overall implementation of the 2020 Trib. Plan.
The 2020 Trib. Plan has been reviewed and approved by the SWPCC, the NDEP, and the EPA.
Future projects may be implemented with funding support from NDEP’s Nonpoint Source Program
and additional funding partners through federal, state, and local grant application processes.
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Within the 2020 Trib. Plan, Appendix C presents 14 future potential tributary projects focused on
improving water quality within the Truckee Meadows. Below is a list of the 14 potential tributary
projects and entity who may be proposing the project for 319(h) funding. These projects were
identified through the watershed assessments (discussed below):











City of Reno, Chalk Creek (two projects)
City of Reno, Alum Creek (two projects)
City of Reno, Weed Control (all tributaries)
City of Reno, Stormdrain Outlet Erosion Mitigation (various tributaries)
City of Sparks, NTD (three projects)
Washoe County, South Evans Creek
Washoe County, Galena Creek
Washoe County, Jones Creek
Washoe County, Alum Creek
Washoe County, Whites Creek

As a result of the 2020 Trib. Plan, the City of Reno received NDEP Nonpoint Source Management
Pollution 319(h) funding in the fall of 2020 on a project on Chalk Creek at Sapphire Ride to West
Seventh Street. The project is named: Sapphire Ridge Chalk Creek Stabilization Project. Chalk
Creek is listed as an impaired surface water on the 2016-2018 NDEP 303d impaired waters list
for nitrogen, phosphorous, temperature, TDS, total suspended solids, selenium, and sulfates.
While some of these constituents seem to be naturally occurring, increased runoff from
urbanization has increased the hydromodification rate and led to severe erosion at some sites.
The proposed project site address failed erosion measures installed during development of the
subdivision Sapphire Ridge Phase 1.
5.4.5

Watershed Assessments for Tributaries to the Truckee River

A watershed assessment is a process for analyzing a watershed’s current condition, estimating
the likely causes of that condition, and summarizing the watershed monitoring activities during
the reported time period (NCE, 2020). Watershed assessments provide valuable data for
development of needed restoration actions. Assessments have been conducted on tributaries of
the Truckee River in 2003, 2005-2012, and 2015-2017. Each assessment includes geographic
and hydrologic descriptions of the streams and relevant physical descriptions including the
geology of the soils, slope, wetlands, areas prone to flooding, vegetative cover, noxious weed
cover, and land use in the study area. Watershed sanitary surveys are also conducted and
summarized within the watershed assessments to identify potential sources of pollution such as
hazardous material, landfills, road de-icing material, pesticides and herbicides, and large
concentrations of septic tanks. Figure 5-9 depicts the watersheds within the Truckee Meadows.

November 2021

Chapter 5 Stormwater and Watershed-based Water Quality Planning
50

2021-2040 Comprehensive Regional Water Management Plan

Figure 5-9
November 2021

Tributary Creeks in the Truckee Meadows Area
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Watersheds are monitored in a consistent format following the 2003 Watershed Management
Plan. The watershed assessments are located here: www.tmstormwater.com.
Examples of items tracked through watershed assessments efforts are listed below. These, along
with other identified needed management measures, help inform planning efforts for future 319(h)
projects.


A total of 47 species of noxious weeds were observed on public and private lands during
the assessments. Species of noxious weeds present included medusahead, musk thistle,
puncture vine, purple loosestrife, salt cedar, tall whitetop, yellow star-thistle, and water
hemlock. An aggressive weed eradication program was recommended throughout the
watershed.



Many reaches of the tributaries were determined to be functional-at-risk; some were
considered non-functional such as the middle reach of Alum Creek and the lower reach of
Chalk Creek; and a few were considered as proper functioning. Below is a photo of severe
channel incision at Chalk Creek (Figure 5-10).

Figure 5-10

Chalk Creek Channel
Incision

Summary
Watershed assessments are a key component of the watershed management planning for
tributaries to the Truckee River and the ISWPP. The watershed assessments have been
conducted on tributaries of the Truckee River in 2003, 2005-2012, and 2015-2017. The watershed
assessments are important for the tracking of the overall health of the Truckee Meadows
watersheds, to evaluate impacts and areas previously identified as failures, as well as to assist
with the identification of tributary restoration projects. Funding will be necessary to continue
conducting the watershed assessments and all the other important programs outlined in Chapter
5. The regional efforts described here are essential to the 2021-2040 RWMP.
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