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Chapter 1 Introduction

This BMP Pilot Study Guidance Manual (PSGM) presents procedures to be used by
California Department of Transportation (Caltrans) staff and consultants for planning,
performing, evaluating, and documenting stormwater Best Management Practice (BMP)
pilot studies. The guidance helps develop and test new or improved BMPs that can be used
in projects to comply with the Caltrans National Pollutant Discharged Elimination System
(NPDES) permit (State Water Board 2017).

Chapter Purpose and Desired Outcome
Chapter Purpose: Describe the intent and content of the PSGM

Desired Outcome: Understand why this manual exists, what it contains, and how
it should be used

1.1 Expected Outcomes

Adherence to this PSGM will provide consistency in the monitoring, scoping, development,
deployment, and reporting methods implemented among Caltrans BMP pilot projects. The
reasons for using consistent procedures for all BMP pilot studies include:

e More efficient execution of BMP studies (i.e., less reinventing of the wheel)
e Fewer mistakes that would lead to inconclusive or erroneous results

e Improved clarity on how to interpret of results

e Proper gathering of information necessary for BMP approval

e Increased confidence in approving appropriate BMPs for implementation

1.2 Contents

This manual is organized according to the primary tasks used to conduct pilot studies:

e Chapter 1, Introduction

e Chapter 2, Project Planning

e Chapter 3, Project Site Selection

e Chapter 4, Permits and Environmental Clearance

e Chapter 5, Project Design

e Chapter 6, Project Construction

e Chapter 7, Operation, Maintenance, and Monitoring
e Chapter 8, Interim and Final Reports

e Chapter 9, Stormwater Advisory Team Package
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Several appendices provide supplemental information. Note that there are circumstances
when Caltrans staff may deviate from this guidance, but doing so must be approved by the
Office Chief for Caltrans Stormwater Program Development.

1.3 Background
1.3.1 Regqulatory Basis for Conducting Pilot Studies

The Caltrans NPDES permit (which falls under Section 402 of the Federal Clean Water Act)
requires implementation of stormwater BMPs to prevent, capture, and treat runoff from
Caltrans properties, ultimately reducing the runoff volumes and pollutants that are
discharged to water bodies. The permit, issued by the California State Water Resources
Control Board (State Water Board) stipulates that these BMPs must be implemented to the
Maximum Extent Practicable (MEP).

Maximum Extent Practical (MEP) as Described in the Caltrans Permit

Compliance with the MEP standard involves applying BMPs that are effective in
reducing or eliminating the discharge of pollutants to the waters of the United
States. MEP emphasizes pollutant reduction and source control BMPs to prevent
pollutants from entering stormwater runoff. MEP may require treatment of the
stormwater runoff if it contains pollutants. BMP development is a dynamic
process, and the menu of BMPs contained in a SWMP may require changes
over time as experience is gained and/or the state of the science and art
progresses. MEP is the cumulative effect of implementing, evaluating, and
making corresponding changes to a variety of technically appropriate and
economically feasible BMPs, ensuring that the most appropriate controls are
implemented in the most effective manner. The State Water Board has held that
“‘MEP requires permittees to choose effective BMPs, and to reject applicable
BMPs only where other effective BMPs will serve the same purpose, the BMPs
would not be technically feasible, or the costs would be prohibitive.” (State Water
Board 2017).

The permit also requires Caltrans to develop a Stormwater Management Plan (SWMP), and
states that, “The Department shall continue to evaluate and investigate new BMPs through
pilot studies.” (State Water Board 2017).

As further required by the permit, the Caltrans SWMP (Caltrans 2016) lists BMPs that have
been evaluated and selected for use on Caltrans properties. Only BMPs that have been
approved as described in the SWMP are incorporated into projects. If project conditions
prohibit the use of an approved BMP, Caltrans has the option of proposing a non-approved
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BMP as a pilot project. In addition, Caltrans may conduct pilot projects to evaluate new or
modified BMPs for inclusion in their approved list.

1.3.2 Operational Basis for Conducting Pilot Studies

Before approving BMPs for general deployment in the Caltrans operational environment,
information is required on the performance capabilities, technical feasibility, maintenance
requirements, and life-cycle costs of the BMPs. To obtain this information, well-designed
and carefully monitored pilot studies are conducted to test components of the BMP or the
BMP itself before full-scale deployment.

This PSGM augments the Caltrans BMP evaluation process (Figure 1-1 and Figure 1-2)
documented in the 2016 SWMP (Caltrans 2016). As stated in the 2016 SWMP, treatment
BMPs must be evaluated with respect to the following criteria:

e Feasibility: right-of-way, design, siting, construction, safety, environmental
compliance

e Operations and maintenance (O&M)

e Treatment performance

e Life-cycle costs

Guidance on evaluating feasibility, O&M, treatment performance, and life-cycle cost criteria,
as listed in the 2016 SWMP, is presented in Chapter 2 of this PSGM. Caltrans Director’s
Policy 33 (DP-33, Sustainability Policy) and Deputy Directive 107 (DD-107, Use of Life-Cycle
Cost Analyses in Project Decision Making) must also be considered and followed. DP-33
directs Caltrans staff to apply sustainability principles in the planning, design, construction,
maintenance, and operation of California’s multimodal transportation system. DD-107
directs Caltrans staff to use life-cycle cost analyses (LCCAs) to ensure that the costs over
the life of a facility are considered when making project decisions.

Note that, as indicated in Figure 1-2, a needs assessment determines that adequate studies
are available to demonstrate that the BMP meets Caltrans feasibility, O&M, treatment
performance, and life-cycle cost criteria.
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|

p
Integrate Approved Design BMPs
into Caltrans Guidance and Policy

» Develop standards and specifications
« Develop training and materials
. « Modify division manuals, policies, etc.

Figure 1-1 BMP Identification, Evaluation, and Integration Process
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« Develop Policy

- Prepare Guidance
Further Study Needed - Draft Plans/Specs

L + Train Staff

Pilot Testing T m@ -
2 — - Lab Study
Needs Assessment ™’ « Small-Scale Pilot
- Literature Review *YES Recommendation
« Review existing « SWATs
performance data A 4
NO Full-Scale Pilot
L 4 (if needed) NO

-

H

Figure 1-2 Treatment BMP Evaluation Process
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1.4 Before Using This Manual

There are a few things that must be done before planning or executing a pilot study:

e Develop the BMP Pilot Project Team (PPT)
e Identify the Relevant Delivery Method

1.4.1 Develop the BMP Pilot Project Team

Before beginning a study, the PPT, which is comprised of subject matter experts, is
convened. The experts will include Headquarter and District staff and possibly
consultants and academics. The PPT is responsible for ensuring that (1) the study is
conducted, documented, and assessed using valid, scientific protocols, and (2) the study
results address Caltrans needs. Staff from Caltrans headquarters Division of
Environmental Analysis (DEA), Division of Design (DOD), Division of Maintenance,
Landscape Architecture Program, and Division of Construction must be part of the PPT
to inform and ensure consistency with Caltrans contract management, BMP evaluation,
design, O&M, and construction practices. District staff must also be part of the PPT as
directed by the District NPDES Coordinators. The District NPDES Coordinators must be
involved during the resolution of local project issues and informed throughout the life of
the project. Caltrans Chief Environmental Engineer (CEE) may also be involved, as might
members of Caltrans Stormwater Management Team (SWMT) and Stormwater Advisory
Teams (SWATs). The PPT may also include consultants that can design projects and
conduct monitoring and data evaluation as well as academia who can serve as peer
reviewers or specific subject matter experts to ensure the study follows scientific protocols
and incorporates the latest research available. One Caltrans staff member will serve as
the Task Order Manager to coordinate between Caltrans staff, consultants, and
academia.

1.4.2 I|dentify the Relevant Delivery Method

The guidelines presented herein assume that activities will be accomplished using
Architectural-Engineering Services Contracts (A-E Contracts). This includes scenarios in
which design and construction are performed by the same A-E Consultant or design and
construction are performed by different A-E Consultants. For other delivery methods,
follow the formal methods used by each district, namely the Caltrans Work Breakdown
Structure codes and activities identified in the Project Development Procedures Manual
(PDPM, Caltrans 2019b) and the Workplan Standards Guide for the Delivery of Capital
Projects, Release 12.0 (Caltrans 2018c).
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1.5 How to Use This Manual

This manual is organized according to the various phases of planning and implementing
a pilot study. The relevant phases and corresponding chapters are shown in Figure 1-3.

Refer to Appendix A for a list of references mentioned throughout this manual. Refer to
Appendix B for lists of acronyms and abbreviations used in this manual.

At the time of issuing this PSGM, Caltrans was updating their website for compliance with
the American’s with Disabilities Act (ADA). Therefore, many website or webpage links
provided in this manual may not direct the reader to the correct file or website. The links
will be reconnected once Caltrans has completed the update.

Phase 1. Plan the Project
{Chapter 2. Project Planning)

Phase 2. Select Pilot Study Sites
{Chapter 3. Project Site Selection)

!

Phase 3. Obtain Permits and Clearances

(Chapter 4, Permits and Environmental Clearance)

¥

Phase 4. Design the Project Elements
{Chapter 5, Project Desian)

¥

Phase 5. Construct and Install the Project Infrastructure

| (Chapter 6. Project Construction) 3
Phase 6. Conduct Operations, Maintenance, and Monitoring Activities
(Chapter 7, Operation, Maintenance, and Monitoring)
¥

Phase 7. Document Activities and Findings

(Chapter 8, Interim and Final Reports)

3

Phase 8. Develop Recommendations for Stormwater Advisory Team

(Chapter 9, Stormwater Advisory Team Package)

Figure 1-3 Various Phases of Planning and Implementing a Pilot Study
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1.6 Examples of Previous Pilot Studies

The guidance provided in this manual has been successfully used to plan, design, and
construct pilot BMPs in the Linear Filtration Alternatives Pilot Study and the State Route
(SR) 267 Media Filter Pilot Study.

In the Linear Filtration Alternatives Pilot Study, the study plan considered siting, design,
installation, and monitoring of seven different BMP concepts. Based on the study plan,
Caltrans selected four BMPs for testing. The study plan, together with the site selection
technical memorandum and basis of design report that were developed using the study
plan, emphasized the original objective of selecting and testing BMPs that could be
implemented in relatively poor soils (type C or D). This ensured that the pilot sites
selected either were lined or had relatively poor type C soils, and not type A or B soils
that are considered suitable for implementation of infiltration trenches. The study plan
also identified the need for pretreatment to minimize clogging of the media surfaces and
reduce frequency of maintenance. As a result, the final designs incorporated
pretreatment at one of the two locations selected, and subsequent monitoring confirmed
the importance of pretreatment in reducing maintenance needs.

In the SR 267 Media Filter Pilot Study, the final design report included a section titled
“ltems Requiring Special Attention” that discussed proper installation of geomembrane
liners. Unfortunately, this information was not conveyed to the Resident Engineer and the
liners were incorrectly installed below the spillway elevation instead of at the spillway
elevation. This increased erosion of fill material beneath the liners, promoted short-
circuiting of flows, and increased the risk of baseflow intrusion that had been observed at
other sites in the Tahoe Basin. This lesson learned was highlighted in the post-
construction report, which discussed the need to emphasize key construction items in the
final design report and ensure that these are communicated to the contractor and the
Resident Engineer.
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Chapter 2 Project Planning

This chapter focuses on planning critical elements of the study, and documenting them in
a Study Plan Technical Memorandum (Study Plan TM). Developing the Study Plan is the
most critical task in any investigation. A poorly planned study can lead to erroneous
conclusions and poor management decisions, resulting in misdirected or wasted time and
resources.

Chapter Purpose and Desired Outcome
Chapter Purpose: Describe the steps required to plan a pilot study

Desired Outcome: A Study Plan TM that documents the problem to be
addressed, the relevant Caltrans criteria, and how the study will be conducted to
address the problem and meet the relevant criteria.

This chapter focuses on studies that assess the feasibility, treatment performance, O&M,
and/or life-cycle costs of BMPs in field-scale applications. Other types of studies such as
monitoring efforts to characterize discharges, and laboratory or small-scale experiments,
also benefit from the creation of study plans. The planning steps described in this chapter
should be considered for these projects.

Figure 2-1 shows the study planning process. The steps include:

¢ Reviewing information to describe the problem and state the study goal (Step 1)
e |dentifying the study variables and relevant evaluation criteria (Step 2)

e Developing questions and objectives that state the variables to be studied (Step 3)
e Defining how the study will be conducted to address the study objectives (Step 4)
e Revisiting decisions to ensure the study objectives can be addressed (Step 5)

e Documenting all the details determined in the previous steps (Step 6)

Various members of the PPT will be involved in various steps, with specific roles and
involvement assigned by Caltrans staff. Each step is described in the subsequent
sections.

2-20



2021 BMP PILOT STUDY GUIDANCE MANUAL

f Step 1. Describe the Problem and State the Study Goal [Section 2.1) k.
» Review background information
» Describe the problem or need
« State the study goal
. J
v
(- Step 2. ldentify the Relevant Criteria and Study Variables [Section 2.2)
o« Describe the BMP
o Select the relevant evaluation criteria
o |dentify the study variables
« FEvaluate relevant assumptions
) ¥
Step 3. Formulate the Study Questions and Objectives (Section 2.3) =)
« Identify Caltrans standards applicable to the selected criteria
« Fommulate the study questions
« Formmulate the study objectives
J
¥
Step 4. Specify the Study Methodology (Section 2.4)
o Specify the study type
» Specify which variables to monitor and which to control
s Specify howto control the applicable study variables
s Specify howto monitor and analyze the applicable study variables
s Specify the appropriate statistical methods
v
(" Step 5. Optimize and Validate the Study Plan (Section 2.5) iy
s Check the study assumptions
s Explore the alternative outcomes
« Modify the study plan to match the available budget
s Confirm the study objectives can be met
. J
Step 6. Document the Study Plan (Section 2.6)

Develop an outline
Develop the draft Study Plan TM
Develop the final Study Plan TM

Figure 2-1 Flowchart for Developing a Study Plan
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2.1 Step 1: Describe the Problem and State the Study Goal

Step 1 involves reviewing background information to describe the problem and state the
study goal. These are used to document and communicate the PPT’s understanding of
why the new or modified BMP is needed and what the study is trying to achieve. These
statements set the foundation for the study and are used throughout all study documents
to ensure the study need and goal are addressed. The sub steps are:

e Review background information
e Describe the problem or need
e State the study goal

2.1.1 Review Background Information

As stated in the 2016 SWMP (Caltrans 2016), a needs assessment is conducted by
various Caltrans staff before deciding to pursue a BMP pilot study. The assessment will
have evaluated relevant performance, O&M, and safety information to confirm the need
for the study. The PPT will examine the needs assessment and other relevant literature.
Based on its review, the PPT will reevaluate the need for the study. If the PPT encounters
serious questions as to whether the BMP will be effective, feasible, and legal, it should
inform the Caltrans Task Order Manager who will inform the SWMT that will decide
whether to continue, modify, or stop the proposed study. The PPT will also inform the
Task Order Manager if the study objectives are already addressed to a sufficient degree
in the literature.

2.1.2 Describe the Problem or Need

Develop a series of statements that explain the problem, need, or desire for the study and
how it is tied to Caltrans’ needs. As cited in the 2016 SWMP (Caltrans 2016), Caltrans
develops and evaluates BMPs to address:

e Targeted pollutants that have been identified in Caltrans’ stormwater runoff
e Total Maximum Daily Load (TMDL) compliance

e BMP feasibility

e BMP performance trends that identify weaknesses.

Typical problems or needs that may warrant a pilot study include:

e Determining BMP performance, costs, and limitations to approve it for general use;

e Measuring BMP performance to determine its ability to meet specific water quality
standards such as those in TMDLs;

e Optimizing design parameters or O&M practices; and/or

e Determining BMP benefits for receiving waters.
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As stated in the SWMP, BMP needs may be identified from literature reviews, past or
ongoing monitoring, internal brainstorming sessions, feedback from approved BMP
implementation, or conditions that arise during development of a project.

/ Example of Describing the Problem or Need \

The Roadside Vegetated Treatment Sites (RVTS) Study

Caltrans needs to reduce the discharge of runoff and associated pollutants from
its roadways and facilities. Caltrans has historically included vegetated
landscapes in highway design and construction, but these were not specifically
engineered to reduce pollutants from highway runoff. Caltrans wants to know if
these existing roadside vegetated treatment sites (RVTS) provide water quality
treatment similar to Caltrans-approved biostrip BMPs. If similar or better water
quality treatment is observed, Caltrans could claim treatment credit for RVTS
(which exist in hundreds of locations throughout the state) as it relates to

Qmpliance with its permit. /

2.1.3 State the Study Goal

Write a statement that reflects the needs assessment and explains overall what the study
is trying to achieve. The goal will ultimately be to address the problem or need identified
above. Note that the study goal, unlike the study questions and objectives that will be
developed in a future step, is general in nature, stating the study aspirations, but without
details on criteria, applicable features, or study methods. The goal should be explicitly
stated as a sentence that begins with “The goal of the study is to...” This clarifies the
overall study intent and helps in developing study questions and objectives and defining
how the study will be conducted (later steps). This statement can be used in documents
developed throughout the study to ensure that the study goal remains consistent through
all phases of the study.

Example of Stating the Study Goal

The RVTS Study

The goal of the study is to determine whether RVTS provide water quality treatment
that is similar or better than that provided by Caltrans- approved biostrip BMPs.

2.2 Step 2: Identify the Relevant Criteria and Study Variables

Step 2 involves specifying relevant evaluation criteria and identifying study variables
(BMP, site, and precipitation characteristics and O&M practices) that may impact the goal
of the pilot study. The sub steps are:
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e Describe the BMP

e Select the relevant evaluation criteria
e |dentify the study variables

e Evaluate relevant assumptions

2.2.1 Describe the BMP

Identify the applicable treatment mechanisms and key factors influencing the BMP’s
performance. Section 1.0 of Appendix C of this PSGM tabulates common mechanisms
applicable to Caltrans BMP implementation, as well as key factors that affect each
mechanism. Then, write a narrative description of the BMP, including the applicable
treatment mechanisms and key factors. Also develop a general schematic of the BMP
that shows influent, effluent, and bypass/overflow locations and the dominant capture and
treatment mechanisms. An example schematic is shown in Figure 2-2. Note that the
specific dimensions and locations of monitoring components (although shown in Figure
2-2) are not needed at this point, but will be defined in subsequent steps.
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Figure 2-2. Example Schematic: A Roadside Vegetated Treatment Site
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Example of Describing the BMP

The RVTS Study

Biostrips (an approved BMP) and RVTS (the proposed BMP) are broad,
vegetated surfaces over which runoff flows. For both BMPs, the presence of
plants slows the flow, which causes pollutant particles to be removed by settling
and filtration. In biostrips, the underlying soils are often replaced with a
permeable soil/compost mix, which allows runoff to infiltrate into the ground, thus
reducing runoff volumes and pollutant discharges. Soils underlying RVTS may
or may not have had an amendment added to improve infiltration. Biostrips are
designed to be as long and flat as possible. RVTS have varying lengths and
slopes, sometimes steep. In biostrips, pollutants are also reduced through
filtration, adsorption, evapotranspiration, plant uptake, and biochemical
transformation; it is assumed that the same treatment mechanisms occur within
RVTS (although it is unknown if the extent of treatment is similar). RVTS
characteristics that may influence the amount of treatment likely include length,
width, slope, vegetation density and type, depth of amended soils, and type of
soils underlying the amendment. A schematic of a typical RVTS is shown in
Figure 2-2.
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2.2.2 Select the Relevant BMP Evaluation Criteria

Select the feasibility, O&M, treatment performance, and/or life-cycle cost criteria from
Caltrans SWMP (Section 4.2.1 of Caltrans 2016; copied in Section 2.0 of Appendix C of
this PSGM for reference) that apply to the study goal and BMP characteristics.

Example of Selecting the Relevant BMP Evaluation Criteria
The RVTS Study

RVTS already exist and are maintained under Caltrans’ O&M program.
Therefore, only performance criteria were selected; feasibility, O&M, and life-
cycle cost criteria were not applicable. The performance criteria, as worded
in the SWMP (Caltrans 2016), are:

e Study provides results from full-scale field-testing of a stabilized
(erosion-free) post-construction transportation-related impervious
drainage area.

e Sampling and analysis were conducted in accordance to the Caltrans
Stormwater Monitoring Guidance Manual, or other recognized
protocol, such as the Urban Stormwater BMP Performance
Monitoring (EPA et al. 2009).

e Testing was conducted at flow rates and volumes typical of Caltrans
drainage areas. (Areas vary, usually between 0.1 and 15 acres. Flow
and volumes can be found by using Caltrans Basin Sizer).

e Mean (influent) concentrations from study were below the 90th
percentile of statewide characterization data.

e Data were collected from at least eight storm events over a minimum
period of two years, and demonstrate a statistically significant
removal (p < 0.1), which may require monitoring additional storm
events.

e Particle size distribution (PSD) during they study was similar to the
proposed field conditions (e.g., state whether traction sand was
applied).

e The study’s mean removal estimate corroborates the performance
claim.

e The rainfall record for the study area or its vicinity during the
evaluation period is documented and reported with the study results.
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Example of Selecting the Relevant BMP Evaluation Criteria
The RVTS Study

(continued from previous page)

e Not all of the above criteria are met, but at least one of the following
apply:

o Statistically significant (p-value < 0.1) constituent removal was
established from independent stormwater field monitoring for at least
one year

¢ Removal efficiency based on best professional evaluation of unit
operations and processes that are well established for treatment of
other waters

e Load reduction of nutrients or BOD due to partial infiltration

o Statistically significant (p-value < 0.1) constituent removal was
established from independent laboratory testing that follows the
Technology Assessment Protocol — Ecology (TAPE) from Washington
State (ECY 2008), and testing used a volume of water equivalent to one
year of runoff for a typical installation. Alternatively, a laboratory loading
usina actual stormwater could be used as with the Tahoe Small Scale

2.2.3 ldentify the Study Variables

Use the BMP description, the site and precipitation characteristics, and the O&M
considerations to identify the variables that may influence the study goal and applicable
criteria. Variables include site and BMP characteristics, such as characteristics and
practices that affect the volume and quality of the runoff and BMP effluent. Table 2-1
provides examples. Section 3.0 of Appendix C of this PSGM provides detailed
descriptions of these variables.
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Table 2-1. Example Study Variables

*Not all variables apply to all studies; select only those variables relevant to the study goal and study criteria

Runoff

Site

BMP Precipitation O&M

Characteristics

Characteristics

Characteristics

Characteristics Characteristics

¢ Influent Volume e Ecoregion Footprint ¢ Precipitation o Activity type
e Influent Flow ¢ Drainage area Slope intensity & o Activity
rate ¢ Slope Media duration frequency
¢ Influent quality ¢ Traffic volume characteristics? ¢ Inter-event ¢ Adequacy
(constituent e Vegetation Ponding depth timing* of practice®
types & e Percent Vegetation e Antecedent
concentrations) imperviousness Hydraulic dry period®
« Soil type loading rate e Seasonal
« Soil compaction Effluent flow timing
e Soil infiltration rate®

rate
Representative-
ness of inflows'

Effluent volume
Effluent quality
(constituent

types &

concentrations)
" Whether the majority of runoff entering the BMP is from Caltrans roadways or facilities, as opposed to
commingled flow from other properties or sources

2 Applies to various media types including soil amendments. Example characteristics include type, grain
size, uniformity coefficient, depth, etc.

3 Orifice sizing or other components controlling effluent flow
4 Time between monitoring events
5 Time since the last precipitation, regardless of whether the event was monitored

8 Whether maintenance was done according to protocols and sufficiently met the established criteria, (e.g.,
sufficient to prevent an impact to performance, such as short circuiting or internal erosion)

-

Examples of Identifying Study Variables

The RVTS Study

All study variables listed in Table 2-1 were relevant to the RVTS Study, with the
exception of effluent orifice sizing - RVTS do not have orifices. Refer to Section 4.0
of Appendix C of this PSGM as to how these variables can affect performance

criteria.
N\ )

2.2.4 Evaluate Relevant Assumptions

Identify assumptions relevant to the variables identified in the previous step. Examples
include assuming that the drainage area estimated from plans is accurate, assuming that
influent quality is representative of Caltrans sites, and assuming that infiltration rates can
be estimated from soil type. Other common assumptions are listed in Section 4.0 of
Appendix C of this PSGM. Some assumptions may not be accurate, and some can result
in important variables being overlooked.
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Assumption

Type

Example of Evaluating Relevant Assumptions

The Modified Infiltration Trench Study

Assumption

Variable(s)
Impacted

Measure Taken to Check
Assumption

Runoff represents

Influent

Select sites with minimal non-
Caltrans drainage & with site

Site Caltrans runoff & is : . :
_ . volume/quality | characteristics typical of
similar among sites .
Caltrans highways
. There is no base Influent Visually conﬂrm.that base flow is
Site . ) : not present. (This can be done
flow intrusion volume/quality . . :
during site selection phase).
. _ Soil type/ Conduct soil infiltration tests
. Soil characteristics . : . :
Site compaction/ before final site selection and
are as expected e .
infiliration rate | after construction
Review elevations & cross
sections to assure flow path to
BMP Design Influent enters the Influent flow BMP will be unimpeded by
BMP rate/volume : ;
vegetated growth, soil uplift, or
debris accumulation
BMP is designed to drain within
BMP Desian Effluent exits the Effluent flow 96 hours & construction
9 BMP rate/volume oversight is conducted to ensure
it is built as designed
BMP Infll.trat!on rate§ are | ouilinfiltration Inspegt for potential clogging at
: maintained during the soil interface throughout the
Operation . rate
entire study study
Appropriate O&M Inﬁltrghon rate, Implement an O&M & reporting
BMP , ponding depth, :
Oberation practices are done offluent flow plan to ensure practices are
P for all BMPs consistent for all BMPs
rate/volume
Monitoring accounts | Influent
o Assess by mass balance
Monitoring | for most BMP volume, . .
: analysis of monitored events
inflows & outflows effluent volume
Construction & other Influent qualit Do not begin monitoring until
Monitoring | site disturbances do q o site has been stabilized post-

not affect treatment

effluent quality

construction
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/ Example of Evaluating Relevant Assumptions \

The RVTS Study

Originally, the RVTS Study assumed the contributing drainage area could be
calculated as the length of the collection troughs times the width of the highway.
Further review caught this error, and the highway and right-of-way were surveyed
to identify grade breaks to determine the actual drainage area contributing runoff to

\the collection systems. /

2.3 Step 3: Formulate the Study Questions and Objectives

Step 3 involves developing questions and objectives that determine which variables will
be studied. The sub steps are:

¢ Identify Caltrans standards applicable to the selected criteria (from Step 2)
e Formulate the study questions
e Formulate the study objectives

2.3.1 Identify Caltrans Standards Applicable to the Selected Criteria

Identify Caltrans standards that apply to the criteria selected in Step 2. These standards
come from Caltrans policies, practices, and requirements. Examples include:

e Caltrans vector requirements, drainage standards, and other safety requirements
e Caltrans O&M practices and maintenance staff expectations, and limitations

e Caltrans practices and expectations for “typical operating conditions”

e Caltrans monitoring requirements (e.g., storm sizes and return frequencies)

e Performance thresholds for specific pollutants of concern

o Whether performance is to be evaluated based on an annual average,
seasonal average, year-by-year, or other time unit

o Whether performance is to be evaluated for volume, concentration, and/or
load, as a percent reduction, nominal reduction, or effluent quality

o Whether performance should equal or exceed that of existing approved
BMPs (these applicable approved BMPs will need to be identified)

e Discharge limitations, downstream beneficial uses, water quality standards, and
other considerations or legal restrictions for the pollutants of concern

e Caltrans practices and policies regarding life-cycle cost limitations (e.g., less
expensive than a particular approved BMP)

One particular criterion to note is a 96-hour drain time to comply with vector control
requirements stated in the Caltrans permit.
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/ Example of Caltrans Standards Applicable to the Selected Criteria \

The RVTS Study
The following Caltrans standards will apply to the RVTS Study:

e Storm sizes and return frequencies outlined in Caltrans monitoring
protocols
e Number of years and storms per year to be monitored based on desired
statistical confidence (Appendix D of this PSGM) and Caltrans monitoring
protocols
e Concentration and load reductions observed for biostrips (the approved
\ BMP to which RVTS performance will be compared)

2.3.2 Formulate the Study Questions

Using the BMP description and knowledge of the treatment mechanisms from Step 2
(during sub step 2.2.1, Describe the BMP), as well as the applicable standards, formulate
questions that need to be answered to address the study goal and Caltrans criteria. The
study questions will be general in nature and merely refer to Caltrans criteria; Caltrans
standards, which are used to evaluate the criteria, will be incorporated during
development of the study objectives (the next sub step). Questions for the technical
feasibility, performance, O&M, and life-cycle cost criteria are listed below. Not all
questions may be necessary to achieve the study goal, but each should be considered.

/ Example of Formulating the Study Questions \

The RVTS Study

e What degree of treatment do RVTS provide?

e How does RVTS treatment compare to that for biostrips?

e How do variables affect the treatment performance of existing roadside
vegetated slopes?

¢ Is there a maximum slope at which treatment is no longer comparable to
that from biostrips?

e Is there a minimum strip width at which treatment is no longer
comparable?

e |s there a minimum vegetation density for which treatment is no longer

\ comparable?

2-31



2021 BMP PILOT STUDY GUIDANCE MANUAL

2.3.3 Formulate the Study Objectives

For each study question, create statements that describe (1) what the study will assess,
and (2) the Caltrans standards against which the study results will be evaluated. The
objectives should be specific, measurable, achievable, relevant, and time bound so that
the focus of the study and how its results will address the overall problem, study goal,
and study questions are clear and unambiguous and directly tied to Departmental needs.

Example Study Objectives
The RVTS Study

o Determine if RVTS provide 50% or greater volume, concentration, and
load reductions (the performance thresholds) for standard constituents
cited in the Caltrans permit.

o Determine if the volume, concentration, and load percent reductions
and effluent quality for standard constituents cited in the Caltrans
permit are statistically similar, at the 90% confidence level (see
Appendix D of this PSGM), for RVTS and biostrips specifically
engineered for water quality performance.

o Determine how the volume, concentration, and load percent reductions
vary as a function of the physical and hydrologic factors slope, width,
drainage area, infiltration rate, influent concentration, and degree of
vegetative cover.

e Determine if there is a maximum slope at which volume, concentration,
and load percent reductions are not comparable to that of biofilters.

e Determine if there is a minimum strip width at which volume,
concentration, and load percent reductions are not comparable to that
of biofilters.

e Determine if there is a minimum degree of vegetated cover at which
volume, concentration, and load reductions are not comparable to that
of biofilters.
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2.4 Step 4: Specify the Study Methodology

Step 4 involves defining how the study will be conducted to address the study objectives.
This includes deciding which variables will be monitored or controlled and how. The sub-
steps are:

241

Specify the study type

Specify which variables to monitor and which to control

Specify how to control the applicable study variables

Specify how to monitor and analyze the applicable study variables
Specify the appropriate statistical methods

Specify the Study Type

Select a study type from the list in Table 2-2. Section 5.0 of Appendix C of this PSGM
provides specific applications.

Table 2-2. Study Types

Study Types Description

Influent-Effluent

e Compares runoff entering and exiting a BMP or a series of BMPs (i.e., a
treatment train)

Upstream-

DoE/)vn stream Compares data from in-stream locations upstream and downstream of a BMP
Paired - . .
Watersheds e Compares data from two or more similar watersheds during concurrent periods

Before-After e Compares data from a location before and after a change is made (e.g., a

BMP is implemented/modified)
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Examples of Study Types

The Influent-Effluent Approach

This approach was used in the Retrofit Pilot Study. Influent and effluent
sampling was performed on sand filters, biostrips, swales, dry and wet
detention basins, and oil/water separators. This approach works best when
there are discrete inflows to and outflows from a treatment system.

The Upstream-Downstream Approach

Caltrans used this approach for the Small Streams Crossing Study. Samples
from upstream and downstream of bridge crossings were collected, analyzed,
and compared.

The Before-After Approach

This approach was used in the Fresno Public Education Study. Litter was
collected before and after an extensive public education program (* Don’t
Trash California”) to determine if the program influenced public behavior and
to what degree public behavior affected water quality.

The Paired Watersheds Approach

The Drain Inlet Cleaning Efficacy (DICE) Study used this approach. Water
quality was measured downstream of six drain inlets that were cleaned once
per year and six other drain inlets that were not cleaned. Midway through the
study, the uncleaned inlets were cleaned and the cleaned inlets were not. The
effectiveness of the BMP (drain inlet cleaning) was determined by comparing
the water quality from cleaned inlets with that from the uncleaned inlets.

/ Example of Specifying the Study Type \

The RVTS Study

The RVTS study will use an influent-effluent approach. One station that collects
runoff from the edge of pavement will be located at each site (multiple sites
throughout the state) to represent influent water quality and volumes. Other stations
will be placed at varying widths within the RVTS to collect runoff, representing
effluent water quality and volumes for that width. j

\
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2.4.2 Specify Which Variables to Monitor and Which to Control

Determine which study variables identified in Step 2 will be monitored and which will need
to be fixed or controlled in order to minimize their potential impacts on data variability.

Typical variables to be monitored or recorded are listed in Section 6.0 of Appendix C of
this PSGM.

/ Example of Specifying How the Study Variables Will be Treated \

The RVTS Study

Monitored Variables Controlled Variables

¢ Influent quality (constituent concentrations) Drainage area & slope
¢ Influent & effluent runoff volumes & flow Precipitation probability of

rates occurrence & estimated depth
o Precipitation type, intensity, & duration Width
¢ Antecedent dry period Traffic volume
o \egetation density Soil type & compaction
Representativeness of inflows
Seasonal & inter-event timing
O&M practices

\ e Ecoregion and climate /

2.4.3 Specify How to Control the Applicable Study Variables

For the selected variables to be controlled, determine how this will be done. This will
inform site selection and design, as well as monitoring protocols. For example,
‘representativeness of inflows” can be controlled by establishing a threshold for
percentage of non-Caltrans runoff as no more than 5%. Variables such as traffic and
vegetation density can be controlled by establishing values or ranges for average annual
daily traffic (AADT) and percent vegetation density, respectively. Alternatively, they can
be controlled by selecting a number of sites that have a range of traffic volumes and
vegetative densities. Key variables that cannot be fixed or constrained should be
monitored and recorded so that their impact on the study results can be discerned at the
end of the study. Section 7.0 of Appendix C of this PSGM describes how to control study
variables.
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Example of Specifying How to Control the Relevant Study Variables
The RVTS Study

o Drainage area: select sites with a 1-acre drainage area or less

o Width: select multiple sites throughout the state with varying widths,
from 1 to ~10 m

e Slope: select multiple sites with varying slopes, from relatively flat to
steep (2:1, H:V)

e Vegetation density: select multiple sites with varying density, from poor
to full coverage

e Traffic volume: select multiple sites throughout the state

o Soil type and compaction: select multiple sites throughout the state

e Inflow representativeness: select sites where 100% of runoff is from
Caltrans properties

e Probability of precipitation and estimated depth: use Caltrans
monitoring protocols

e Seasonal timing: conduct monitoring between October 15 and April 15

o Inter-event timing: use standards identified in Caltrans monitoring
protocols

o O&M practices: select multiple sites throughout the state

e Ecoregion and climate: select multiple sites throughout the state

2.4.4 Specify How to Monitor and Analyze the Applicable Study Variables

For the study variables to be monitored or recorded, specify how this will be done.
Caltrans Stormwater Monitoring Guidance Manual (Caltrans 2019a) describes various
Caltrans sampling techniques, as well as analytical methods. Specific procedures for
sample collection and data quality assurance will be developed and specified in the
OM&M Plan (see Chapter 7).

2.4.5 Specify the Appropriate Statistical Methods

Specify the statistical methods needed for study planning and data analysis. Appendix D
describes common statistical methods used for BMP studies, including selection of an
appropriate method, interpretation of results, and method limitations. Table 2-3 lists the
various topics covered in Appendix D. Appendix D describes the statistical analysis
procedures for the interim and final reports.
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Table 2-3. Statistical Topics Covered in Appendix D

Title

How to Estimate an Adequate
Number of Samples

How to Examine Data Quality and
Detect Possible Outliers in the Data

How to Examine Data Quality in the
Presence of Non-detect Values

How to Verify Common Assumptions
for the Selection of an Appropriate
Statistical Test

How to Estimate Probabilities Using
Data for a Single Variable

How to Compare Two Independent
Data Sets

How to Compare Two Paired Data
Sets

How to Compare Three or More
Independent Data Sets

How to Develop a Linear Regression
Equation

How to Evaluate Time Trends in
BMP Monitoring Data

How to Compare and Group BMPs

Typical Study Questions Addressed

How many samples would | need to achieve
desired confidence in the conclusions?

After one or two years of sampling, how do |
decide whether | need more samples?

How do | prepare graphical and numerical data
summaries to understand salient data features
and identify potential outliers?

How do | account for non-detect results?

How do | verify whether data are normally
distributed?

How do | verify that the data variability of two or
more groups is similar?

How do | estimate how often the average BMP
effluent concentration would meet a legal limit?

How do | estimate the BMP percentage removal
of a pollutant with a specified confidence level?

In an upstream-downstream watershed approach
or paired watersheds approach, how do | decide
whether a given BMP is effective in removing a
pollutant?

How do | compare the effectiveness of two pilot
BMPs at a given geographic location?

In an influent-effluent approach or before-after
approach, how do | decide whether a given BMP
is effective in removing a pollutant?

How do | compare the effectiveness of three or
more pilot BMPs at a given geographic location?

How does BMP effectiveness vary as a function
of such other factors as storm characteristics,
BMP design variables, and O&M practices?

How can | tell if the effectiveness of my pilot BMP
is changing over time?

How do | evaluate whether the treatment
performance of BMPs is significantly different
when each BMP type has been monitored at
multiple locations?
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2.5 Step 5: Optimize and Validate the Study Plan

Step 5 involves revisiting the study components to ensure the study objectives can be
addressed within the allotted budget and in line with Caltrans feasibility, performance,
O&M, and life-cycle cost criteria. The sub steps are:

e Check the study assumptions

e Explore the alternative outcomes

e Modify the study to the match the available budget
e Confirm the study objectives can be met

2.5.1 Check the Study Assumptions

Review the study details (e.g., the variables to be monitored and controlled, how variables
will be controlled, the study type, applicable criteria), specifically looking for incorrect or
inaccurate assumptions. This may include looking for assumed relationships between
variables that are not true, questioning whether variables assumed to be negligible
actually are, and rechecking for assumptions that can hide variables (from Step 2). If any
issues are identified, revise the study as appropriate.

Example of Checking the Study Assumptions
The SR-73 Pilot Detention Basin Study

In this study, the Department needed guidance for designing and deploying
detention basins in locations with insufficient space to capture the required water
quality volume.

One study question was: “How does treatment performance vary with basin
volume?” It was initially assumed that larger basins would hold water longer.
Because rainfall intensity patterns and the size of the outlet orifice affect detention
time, the relationship between basin size and detention time is not direct. For
example, to drain a large detention basin in 48 hours (to prevent mosquito
breeding) requires an outlet orifice of a certain size to be provided. However, this
orifice may be so large that runoff from small storms (which make up the maijority
of annual rainfall events) will pass very quickly through even a large basin. In this
example, the study question cannot be fully answered unless comparisons are
made between sites that have similar outlet orifice sizes relative to their drainage
areas, and storms with similar rainfall intensity patterns are monitored.

2.5.2 Validate the Study by Exploring the Alternative Outcomes

Check whether the study results will effectively address the study objectives, particularly
as they relate to a Department need (i.e., the problem and study goal). To do this, the
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PPT should explore a range of potential alternative outcomes to each study question. For
each alternative outcome, an action item should be identified. If the PPT identifies
situations where (1) alternative outcomes to a study have the same or no impact on the
Department need, or (2) alternative outcomes are inconclusive, the study elements
should be revisited and revised or augmented. One possible outcome of this process is
a decision to cancel the study because it does not meet Department needs.

/ Example of Alternative Outcomes Analysis: \
The RVTS Study

Below are examples of alternative outcomes for one RVTS study objective:

Objective: Determine if existing RVTS provide 50% or greater volume,
concentration, and load reductions (the performance thresholds) for standard
constituents cited in Caltrans permit.

e Qutcome 1: For every constituent measured, RVTS provides 50% or
greater volume, concentration, and load reductions.

e Outcome 2: For some of the constituents measured, RVTS provides 50%
or greater volume, concentration, and load reductions.

o Outcome 3: For some of the constituents measured, RVTS provides less
than 50% volume, concentration, or load reductions.

e OQutcome 4: For every constituent measured, RVTS provides less than
\\ 50% volume, concentration, or load reductions. /

2.5.3 Modify the Study to Match Available Budget

Develop a cost estimate and modify various elements of the study to fit the available
budget. Be aware that modifying the study scope will usually affect the ability of the study
to meet its original objectives. In considering various modifications, revisit the study
objectives and revise them as needed.

2.5.4 Validate the Study Plan by Confirming the Study Objectives Can be Met

Describe how each study objective will be met in terms of the study plan elements. This
is done to confirm that the study can provide the information needed to address the
problem and study goal and meet Caltrans BMP evaluation criteria. If the study plan does
not adequately address an objective, adjust the study elements as needed.

For example, consider the study objective “Determine if the frequency for maintaining the
filter surface of a proposed BMP is annual or less.” To confirm that it will be possible to
address this objective, explain how the Study Plan requires observing and recording
water level data (head) to indicate clogging of the filter media and appropriate O&M.
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2.6 Step 6: Document the Study Plan

Step 6 involves documenting all the details determined in the previous steps to inform
and direct the next phases of the BMP pilot study (permitting, design, construction,
monitoring, assessment, and reporting). The sub steps are:

e Create an outline
e Develop a draft Study Plan TM
e Finalize the Study Plan TM

Well-documented Study Plans help ensure that the overall validity of the study is
maintained during its execution. Additionally, the Study Plan will serve as a resource for
making a final determination about whether the results achieved the study goal and
objectives.

2.6.1 Create an Outline

Develop an outline that will guide you in organizing and documenting the details regarding
the study problem/need, goal, questions, objectives, variables, and methodology.
Appendix E provides an example, annotated outline that includes:

e Introduction (Section 1.0 of Appendix E)

e Problem Description and Study Goals (Section 2.0 of Appendix E)

e Study Questions and Objectives (Section 3.0 of Appendix E)

e Study Methodology and Analytical Approach (Section 4.0 of Appendix E)
e Schedule and Cost (Section 5.0 of Appendix E)

e Constraints and Optimization (Section 6.0 of Appendix E)

e Reporting Requirements (Section 7.0 of Appendix E)

e References (Section 8.0 of Appendix E)

2.6.2 Develop a Draft Study Plan TM

Using the outline, document the details, reasoning, and decisions relevant to each step.
The Study Plan should describe how the study will be conducted and why various
decisions were made. The draft should be routed to the PPT as well as Caltrans staff for
review and comment.

2.6.3 Finalize the Study Plan TM

Upon receiving comments, address them as appropriate. If needed, follow up with
reviewers to clarify or coordinate how comments can be addressed. Upon addressing all
comments, finalize and distribute the Study Plan TM. A good example of a Study Plan
TM that follows the steps described in this PSGM is Caltrans Final Linear Filtration
Alternatives Pilot Study Study Plan Technical Memorandum (Caltrans 2007b).
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Chapter 3 Project Site Selection

This chapter presents the procedures and guidelines for selecting pilot study sites. The
steps are shown in Figure 3-1.

Chapter Purpose and Desired Outcome

Chapter Purpose: Describe the steps and considerations for selecting sites for
the pilot study

Desired Outcome: Sites where BMPs can be installed/modified and evaluated
according to the objectives documented in the Study Plan TM (Chapter 2)

Develop Siting Criteria (Section 3.1)

Identify Siting Select Screening & | ‘
Criteria Evaluation Criteria Mzl s ]
Gather and REVIEW Existing Data (Section
e Perform
CO"EBtEt;ISl]ng Review Existing DataH Preliminary
Sizing

[ Confirm and Evaluate Site Data (Section

Compare Site
Data to Siting
Criteria

Conduct Site
Visits

!

Score Sites and Report Results (Section

Develop Site

Score the Sites Selaction TM

Figure 3-1. Site Selection Process Flowchart
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3.1 Develop Siting Criteria

Using the pilot study objectives and key parameters documented in the Study Plan TM,
along with any pilot BMP design criteria established after completion of the Study Plan
TM, a list of ideal site characteristics (i.e., siting criteria) is prepared to evaluate and
compare candidate sites. This activity encompasses three tasks: identification of
appropriate siting criteria; identification of screening versus evaluation criteria; and
assignment of weighting factors that are used to prioritize key siting criteria.

3.1.1 Identify Siting Criteria

Depending on the specific objectives and pilot BMP under evaluation, the list of desired
site characteristics may include as many as 20 criteria. When developing the list, it is
important to use selection criteria that are quantifiable in nature to avoid subjective
evaluation and facilitate comparison of candidate sites. For example, the criterion
“‘Available Hydraulic Head” would be better than “Minimum Hydraulic Head Met?”
because the former would allow differentiation between sites that met the minimum
hydraulic head requirement. Functionally dependent selection criteria should also be
avoided to preclude double-counting bias in the results. For example, both “Hydrologic
Soil Group (A, B, C, D)” and “Saoil Infiltration Rate” would not be used because the two
criteria are not mutually exclusive (hydrologic soil groups A and B imply a higher infiltration
rate than hydrologic soil groups C and D).

For BMP pilot studies, site-selection criteria may be divided into four categories: BMP
design, monitoring, safety and implementation. Each of these categories is discussed
below. Additional information on site selection considerations is provided in the Caltrans
Stormwater Monitoring Guidance Manual (Caltrans 2019a).

BMP Design Criteria

BMP design criteria are BMP and site characteristics that are important for the successful
operation of the pilot facility. Actual criteria used will depend on the technology being
tested, but the more common ones include:

e Drainage area: Some pilot devices may need to be designed for a specific range
of tributary drainage areas, such as multi-chamber treatment trains, which are
typically designed for drainage areas no more than 2.5 acres, or 1 hectare, in size.

e Hydraulic head: Some devices may require a minimum amount of head to operate
by gravity, such as the inclined screen gross solids removal device, which requires
at least 5.5 feet (1.68 m) of hydraulic head. In addition to the head needed for the
BMP itself, certain flow measuring devices (e.g., H-Flumes) are not designed to
operate under submerged conditions and require additional hydraulic head to
ensure no backwater conditions within the device.
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Design storm: Pilot study objectives might include evaluating a volume-based BMP
designed to capture a specific water quality volume (WQV). In most cases, the
WQYV will be calculated from the 85" percentile design storm as specified in the
Caltrans permit. Sometimes smaller WQVs are evaluated.

Water Quality Flow (WQF): Pilot study objectives might include evaluating a flow-
based BMP that requires a specific WQF.

Power availability: Some devices may require electrical power to operate specific
components, such as some chemically enhanced detention basins that require
electrical power to operate the chemical dosing systems.

Soil classification and infiltration rates: Pilot studies that incorporate infiltration as
a removal mechanism will require certain soil types or measured infiltration rates.
For example, infiltration trenches require hydrologic soil group type “A” or “B” soils.
Some BMPs may require a minimum (or maximum) infiltration rate, such as
infiltration basins, which require an infiltration rate between 0.5 inches (12.5 mm)
per hour and 2.5 inches (60 mm) per hour.

Site geometry: Some devices may require specific shapes (e.g., length to width
ratios) for optimal performance, such as detention basin devices for which
rectangular shaped basins are preferred over square shaped basins.

BMP _Footprint: Studies will require a certain amount of space based on
preliminary hydrologic/hydraulic and sizing calculations (such as concrete vault
Austin sand filters, which require at least 36 feet by 84 feet of space for 10,000
cubic feet of WQV). This is different from site geometry, in that a site may have
adequate overall space but not be in the desired shape. Apart from the space
required for the BMP itself, the site must have adequate room for all monitoring
equipment (e.g., flumes, samplers, enclosures). More importantly, sufficient
distance must be available upstream from certain flow measuring devices (e.g.,
some flumes require the influent flow in-line with the flume for a length equivalent
to 12 times the pipe diameter) to establish uniform flow conditions if these
conditions do not already exist.

Depth to groundwater: A minimum depth to seasonally high groundwater is
typically required for some BMPs (such as infiltration devices), and preferred for
all BMPs to avoid groundwater contamination as well as construction cost
escalations (dewatering, structure anti-buoyancy, etc.).

Traffic: Some pilot studies may require sites to be located in an area with specific
AADT requirements. AADT is one of the most important factors affecting runoff
quality, so sites with unrepresentative AADT should be avoided to ensure influent
quality is representative of Caltrans sites.
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o Stormwater sources: Typically, sites are preferred where the majority of the runoff
is wet weather runoff from impervious (paved) Caltrans rights-of-way. Sites with
significant dry weather flows, significant non-Caltrans runoff, or significant runoff
from pervious areas should be avoided.

e Existing BMPs: Some sites may have existing structural or non-structural BMPs
that can impact monitoring results. Examples of existing BMPs include roadways
that undergo street sweeping or have open graded friction course (OGFC).

Monitoring Criteria
Monitoring criteria are characteristics necessary for the successful monitoring of the pilot
BMP under evaluation. These typically include:

e Number of inlet pipes/streams: Monitoring pilot performance requires accurate
characterization of the runoff discharging into the device (i.e., before-treatment),
and a single inlet stream is preferred. Sites with multiple inlet streams either
require costly drainage modifications to combine multiple streams or costly
monitoring programs to accurately characterize the influent runoff.

e Proximity to next closest or paired site: As part of an “Influent and Effluent” study,
if one of the pilot study objectives is to compare the performance of a device at
multiple sites with similar runoff characteristics, then it is typically preferred to have
the sites close together such that the runoff at each site may be considered similar.
As part of a paired watersheds study, the distance between the paired sites is
important to facilitate monitoring activities.

K Example Monitoring Criteria - Site Proximity \

The State Route 73 Pilot Project

Although the existing compost stormwater filter BMP at SR 73 and Newport Coast
Drive had multiple inlet pipes, it was selected as a retrofit site for one of the SR 73
BMP pilots due to its other characteristics and proximity to other pilot sites. /

Safety Criteria

Safety criteria are characteristics necessary for the safety of the PPT (particularly the
monitoring staff) and the public. When evaluating these characteristics, coordinate with
the District traffic operations unit either directly or by the District NDPES Coordinator.
Such communications must be documented and shared with the Department Task Order
Manager. Safety criteria typically include:

e Distance to Edge of Traveled Way: Caltrans policy requires that roadways include
a traversable clear recovery area to provide a clear recovery zone (CRZ) for
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vehicles that have left the traveled way. Obstacles located in the recovery zone
should be removed, relocated, or shielded (e.g., with guardrail or crash cushions).
Pilot project components that would be considered an obstacle include flumes,
sampler enclosures, and any above-grade concrete structure. Selecting sites with
sufficient space to locate the pilot BMP outside the recovery zone will reduce
construction costs associated with shielding the BMP and coordinating with Traffic
Safety. Specific information on this issue may be found on the Caltrans traffic
operations webpage (https://dot.ca.gov/programs/traffic-operations).

Access: The pilot site must be accessible to construction and monitoring
personnel without risk of injury. Sites that have access from a non-Caltrans
roadway are ideal, but are not usually possible. Sites at which activities occur in
roadway medians (i.e., between opposing lanes of traffic) are not safe and should
be avoided.

Implementation Criteria

Implementation criteria are characteristics that can have a direct effect on the project’s
ability to meet its objectives (primarily related to schedule and cost). These criteria are
sometimes referred to as implementation issues or site constraints, and may include:

Sufficient right-of-way: Acquisition of rights-of-way is time consuming and costly,
and should be avoided. Selection of sites with adequate rights-of-way is critical to
meeting project schedules and budgets.
Base flow: Candidate sites in which permanent sources of runoff (base flow) exist
may or may not be desirable depending on the pilot device being tested. For
example, base flow would be desirable for wet basins, but not for a device that is
designed to be dry between storm events. Furthermore, base flow may have an
undesirable impact on monitoring as the flow being recorded reflects more than
just the storm event.
Conflicts with high-risk utilities: Sites with high-risk utilities present should be
avoided, as they require utility coordination and relocation/adjustment/protection,
affecting both schedule and budget. Refer to the Caltrans PDPM (Caltrans 2019b)
for what constitutes high-risk utilities and how to address conflicts.
Confilicts with low-risk utilities: Although not as critical as high-risk utility conflicts,
low-risk utility conflicts will result in some utility coordination, relocation,
adjustment, and/or protection and should be avoided if possible. Refer to the
PDPM (Caltrans 2019b) for what constitutes low-risk utilities and how to address
conflicts.
Environmental impacts: Pilot study projects with environmental impacts to
waterways, biological, cultural, and other protected resources will require agency
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coordination and may not qualify for a Categorical Exemption (CE). If this is the
case, environmental documents (EDs) (e.g., environmental impact reports [EIRs],
environmental assessments [EAs], environmental impact statements [EISs]) would
be required before project approval, significantly delaying the project schedule (by
one year or more). Sites with environmental issues should be eliminated from
consideration.

Line-of-Sight Visibility: Depending on the area in question and the BMP, visibility
of the BMP from nearby residential areas or recreation areas may be a concern.
The distance from the nearest visual receptacle to the site may be used as a
method for assessing this criterion. Review the Highway Design Manual (HDM,
Caltrans 2018e) for additional line-of-sight criteria.

Confilicts with other construction: Unless it is desired to construct the pilot project
under the contract change order (CCO) delivery method, sites with either ongoing
or proposed (within the pilot project schedule) construction should be avoided.
Consult Caltrans website for a list of ongoing contracts (available on their
construction website at www.dot.ca.gov/ha/construc/statement.html) and the local
District NPDES Coordinator to identify future projects in the area.

Completeness of Data: Some sites may have sufficient data to proceed directly to
design, while others may require additional information to be collected.

-

Site Selection for the District 3 Chemically Enhanced Detention Basin BMP Pilot
Study included the evaluation of 26 candidate sites. Although one of the sites had
the highest overall score, it was rejected from future consideration because it had a
potential conflict with a high-risk utility.

~

Example of Implementation Criteria - Utilities

)

$$$ Cost Reduction Strategy $$$

Perform site selection and assessment activities to avoid hidden costs associated
with obstructions such as utility conflicts and buried objects.

3.1.2 Select Screening and Evaluation Criteria

Once the list of siting criteria has been established, the next step is to identify which
criteria will be used for site screening and which will be used for site evaluation.
Screening criteria are used as an initial screening tool to determine if a site has a specific
characteristic that automatically preclude it from serving as a pilot site (i.e., fatal flaw).
Evaluation criteria are then used to compare candidate sites that passed the screening
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criteria. This approach is valuable when there are a large number of candidate sites and
the schedule/budget does not allow a detailed evaluation of all sites.

Screening criteria may be any of the three types of criteria described above. For example,
if the pilot BMP under evaluation requires 3 feet (900 mm) of hydraulic head to function
by gravity, and one of the candidate sites has a maximum available hydraulic head of 1
foot (300 mm), the site would be considered unsuitable. Alternatively, if one of the
candidate sites does not have enough space for the BMP and requires acquisition of
additional right-of-way, it might be rejected, or, if one of the candidate sites is in the middle
of protected Coastal Sage Scrub habitat, the site might be eliminated from further
consideration due to the environmental impact and necessary agency coordination.
Table 3.1 presents an example list of siting criteria that may be used for screening
purposes. For each criterion, the desired value that would result in the candidate site
passing the screening phase is given.

All screening criteria should be worded such that the same response (either Yes or No)
represents the same meaning throughout. With this approach, interpretation of the results
is more straightforward.

Table 3-1 Example Screening Criteria for Site Selection

Screening Criterion Desired Value Passing Value
Sufficient Hydraulic Head 4 ft Yes
Sufficient Water Quality Volume 5000 cu-ft Yes
Sufficient Right-of-Way 20 ft Yes
No Conflicts with Other Construction Yes Yes
No Environmental Issues Yes Yes
No High-Risk Utility Conflicts Yes Yes
Sufficient Soil Infiltration Rates 1in/hr Yes
Sufficient Depth to Groundwater 10 ft Yes

Note that some siting criteria may be used for both screening and evaluation. For
example, hydraulic head may be used as a screening criterion if the BMP requires a
certain amount of head to operate by gravity, and it may also be used as an evaluation
criterion to differentiate sites that passed the screening criteria (e.g., sites with more
hydraulic head are scored higher than sites with less hydraulic head).

3.1.3 Assign Weights

When reviewing the final list of evaluation siting criteria, some criteria might be considered
more important to the study objectives than others. For example, it is more important to
know how much hydraulic head there than knowing if the site will encroach upon the
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recovery zone. Alternatively, hit is more important to know if a site has high-risk utilities
than if it has low-risk utilities.

To account for and control the relative importance of evaluation siting criteria, a weighting
factor is assigned to each criterion. The higher the weighting factor the more important
the criterion. Weighting factors assigned to an evaluation criterion that was also used as
a screening criterion may be lower, because once a site has passed the screening phase,
such criteria may not be as important as other evaluation criteria. For example, available
head is often used as a screening criterion because certain BMPs have a minimum head
requirement. If a specific site meets that minimum requirement, the actual amount of
available head may not significantly influence the ranking of the site. In that case, the
hydraulic head evaluation criterion would be given a lower weighting factor. Weighting
factors for pilot study siting activities are presented in Table 3.2. The actual assignment
of weighting factors is somewhat subjective. As a result, it is important to obtain Caltrans’
review and approval before scoring the evaluation siting criteria (see Section 3.4.1).

Table 3-2 Evaluation Siting Criteria Weighting Factors

Value Relative Importance

1 Not Very Important
2 Somewhat Important
3 Important

4 Very Important
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Example of Developing Siting Criteria

A pilot study being conducted in the Lake Tahoe area will evaluate the
performance of detention basins enhanced by chemical coagulant additions.
Example screening and evaluation criteria and weighting factors are tabulated
below. Some criteria (e.g., hydraulic head) are used for both screening and
evaluation purposes. See Section 3.4.1 for assessing and scoring the criteria.

Criterion Scrleer)ing Evgluqtion Weighting
Criterion Criterion Factor

Right-of-way Yes No NA

Conflicts with other construction Yes No NA

Agency coordination required Yes No NA

Impacts to high-risk utilities Yes No NA

Soil classification Yes No NA
Hydraulic head Yes Yes 2
Vegetation type Yes Yes 2
Space for dosing/mixing/monitoring No Yes 4
Basin capacity (percent WQV) No Yes 4
Percent Caltrans runoff No Yes 3
Sufficient space for design WQV No Yes 3
No. of inlet pipes No Yes 3
Distance to paired site No Yes 3
Depth to groundwater No Yes 2
Impacts to low-risk utilities No Yes 2
Soil percolation rate No Yes 2
Distance to edge-of-traveled Way No Yes 1
Space for 4:1 side slopes No Yes 1

3.2 Gather and Review Existing Data

Once the siting criteria have been established, the information needed to evaluate the
candidate sites may be gathered or computed based on existing data. This activity
encompasses three individual tasks: data collection, data review, and preliminary sizing
calculations.

3.2.1 Collect Existing Data

Much of the information needed to evaluate the candidate sites already exists in one form
or another. Performing data collection after the siting criteria have been established
ensures that resources focus their efforts on gathering only the information that is actually
needed. Both Caltrans and non-Caltrans sources should be included in the data
gathering activity as they serve different purposes and complement each other. Internal
Caltrans documents may include:
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e Roadway as-built drawings

e Design drawings (for project areas under design)
e Drainage reports

e Aerial photography

e Storm drain outfall inventory database

e Project initiation documents

e Project approval documents

e Environmental documents

e Previous water quality/pilot study reports
e Geotechnical report

e Ongoing contract reports

During data gathering, consult with District staff to determine if there are any future
planned projects in the area or if there is any additional information available. Non-
Caltrans sources may include:

e Natural Resources Conservation Service (NRCS) soils data
e US Geological Survey topographic maps

e National Weather Service precipitation data

e US Geological Survey stream gauge records

e County land-use maps

e Previous water quality or pilot study reports

e Literature on pilot BMP under evaluation

e Public domain or proprietary aerial photography

e Public domain or proprietary GIS data

e City Plan, General Plan, or County Plan

A checklist that lists all candidate sites and possible sources may be used to document
and record the data-gathering efforts. Check marks would be placed next to each site
under the corresponding source.

3.2.2 Review Existing Data

As the information is collected, perform a data review to make sure they are appropriate
for the intended purpose. For example, the following questions might be asked:

e Are the data relevant?

e Is any data missing?

e Are the data recent enough to be considered valid?
e Do the data reference another document or source?

e Are the data consistent with other documents?
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As a result of the review, it might be determined that the data are insufficient or
incomplete, and additional data gathering is necessary.

3.2.3 Perform Preliminary Hydrology and Sizing Calculations

Some siting criteria may not be explicitly reported in the gathered documents and must
be computed (such as the WQV or WQF). For example, as-built drawings will show
drainage layouts and profiles, roadway vertical alignments, roadway lengths, and
embankment slopes, but will not show runoff time of concentrations, drainage areas,
available hydraulic head, or right-of-way needs. In addition, initial area (footprint)
requirements may be estimated to assist with right-of-way assessments. One source for
drainage area information is the Caltrans storm drain outfall inventory database. Note
that the information in this database is not necessarily accurate (areas provided in the
database were found to be off by as much as 100 percent in one of the Lake Tahoe pilot
studies) and should be considered preliminary. If there is a concern regarding the
information in the existing documentation, a basic topographic survey may be considered.
In addition, the Caltrans Basin Sizer program may be used to estimate detention basin
footprint requirements.

3.3 Confirm and Evaluate Site Data

The purpose of site evaluations and site visits is to confirm information gathered from the
existing data collection task, gather additional site information, confirm space availability
outside CRZ for BMP and monitoring equipment, and document the site photographically.
This section presents some basic guidelines on conducting site visits and completing the
site evaluations.

3.3.1 Conduct Site Visits

Visits to candidate pilot sites should be planned so that the time spent in the field is
efficient and cost-effective. Some basic considerations are:

o Safetyfirst. The safety of the inspection team and traveling motorists is the number
one priority when working within the right-of-way. All necessary precautions
should be taken to ensure safety.

e Get an Encroachment Permit (EP). An EP is required if siting activities are
conducted by either non-Caltrans staff or an A-E consultant that is unable to use
their A-E Contract as an EP (see Section 4.1.1). Although this is not necessary if
a Caltrans employee is a member of the siting team, a permit should be obtained
in case the Caltrans employee is unable to attend and siting cannot be delayed.
The permit will specify any requirements the siting team must comply with, such
as parking restrictions and dress codes (hard hats, safety vests, and safety
goggles must be worn at all times).
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Travel in pairs. Siting should never be conducted alone and at least two people
should perform site visits. This provides additional support for visual observations
and data recording and ensures the safety of the individuals.

Coordinate with District. ~ Site visits be coordinated with District and/or
Headquarters (HQ) staff. The site evaluation team should include a representative
from the District Environmental Branch to facilitate the identification of any potential
environmental issues.

Bring gathered information. Information gathered during the data collection and
analysis phase should be brought to the site visits (especially maps, construction
plans, and aerial photographs) to help guide the field evaluation and confirm
documented information (in the event that it may not be recent).

Fill out field form. Field forms should be filled out while conducting the site visit.
Taking notes on a separate piece of paper and transcribing them onto the field
forms at a later time is not cost effective and leads to mistakes. Examples of site
evaluation forms (i.e., field forms) are presented in Appendix F.

Take photographs. Digital photographs should be taken of each site to record the
conditions during the site visit. A photograph log should be maintained as each
photograph is taken, recording the date, site location, and direction the camera is
facing (use a compass if necessary).

Review recorded data. Before departing from the site, review the data collected
and photographs taken to avoid having to return to the site.

Take Soil Samples. If soil analyses are required for design purposes (such as
identifying concentrations of aerially deposited lead [ADL] or structural loading),
consider taking the samples now but holding on to them until the analyses are
actually needed.

Compare Site Data to Siting Criteria

Although the Screening Criteria Matrix is filled out for all candidate sites, the Siting Criteria
Evaluation Matrix may not be. If resources are limited, it may be more beneficial to only
fill out the evaluation matrix for sites that passed the screening criteria. Then, sites that
did not pass screening may be revisited if the number of potential sites is insufficient. The
Caltrans Task Order Manager should be consulted regarding which approach is taken
and if there is a need to fill out the Siting Criteria Evaluation Matrix for all candidate sites.

An example Screening Criteria Matrix for the example siting criteria is presented in
Table 3-3, and a corresponding example Siting Criteria Evaluation Matrix is presented in
Table 3-4..
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7.35
7.50
7.61
7.73
7.84
8.03
8.14
8.36
3.23
3.47
0.91
1.84
2.59
3.00
3.04
4.49
18.40
20.37
25.13
67.91

Table 3-3 Example Screening Criteria Matrix

Need
Right-of-
way?
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yes

Conflict with Other
Construction?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Agency Coordination
Required?

No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Impact to
High-Risk
Utilities?
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Insufficient
Hydraulic Head?

No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
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Table 3-4 Example Siting Criteria Evaluation Matrix

7.35
7.50
7.61
7.73
7.84
8.03
8.14
8.36
3.23
3.47
0.91
1.84
2.59
3.00
3.04
4.49
18.40
20.37
25.13
67.91
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3.4
3.4
3.4
3.4
3.4
3.0
1.8
3.4
3.4
3.4
1.8
3.4
3.4
3.4
3.4
3.4
24
3.4
3.0
4.6

m)

Space to Dose/Monitor/Mix (

>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6
>6

Basin Capacity
(% WQVv)

200
100
190
140
290
140
50
160
380
80
180
150
100
210
210
310
500
1500
90
200
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Caltrans % of Runoff (%)

100
100
100
100
100
100
100
100
100
100
100
100
100
> 60
> 60
100
> 60
100
100
100

Design WQV (m3)

100
160
140
120
50
200
110
190
80
390
170
170
150
140
120
80
30
30
530
620

No. of Inlet Pipes

RS N P N . U N N . N N N ) N (S W e N Y (S S G R G O ]

m)

Distance to Paired Site (

0.2
0.2
0.2
0.2
0.3
0.2
0.4
0.4
0.4
0.4
5.3
1.2
0.7
0.1
0.1
23
3.2
3.2
5.3
10.9

Depth to Seasonally High
Groundwater (m)

>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3
>3

Impacted Low-Risk Utilities

No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Distance to Edge of Traveled

>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9
>9

Space for 4:1 Side slopes

No
Maybe
Maybe
Maybe
Maybe
Maybe
Maybe
Maybe
Maybe
Maybe

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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3.4 Score Sites and Report Results

The final phase of project site selection is the analysis of the data to determine the most
appropriate site(s) and the preparation of a TM to document the work performed.

3.4.1 Score the Site

The score for each site is computed by adding up the individual scores for each selection
criterion. The individual scores for each criterion are computed by multiplying the criterion
weighting factor and the normalized siting value. Given that the raw values for the
selection criteria are in different formats (numbers, percentages, text), they must first be
converted into a normalized value to ensure consistency and equality in the analysis.
Table 3-5 presents the normalized values to be used and the corresponding definition.

Table 3-5. Pilot Study Siting Normalized Values

Normalized Value Description

0 Unacceptable
1 Poor

2 Fair

3 Good

4 Excellent

To convert raw values into normalized values, create a conversion chart for each
selection criterion, taking into consideration the preferred (desired) value, the minimal
acceptable value, and the range of possible values. A number of different types of
conversion charts are possible. For example, for selection criteria with numeric value,
like hydraulic head, each normalized value may correspond to a range of raw values. If
three (3) feet is the minimum acceptable hydraulic head, with four (4) feet being desired
and greater than four (4) feet increasingly more difficult to manage, the following
conversion chart might be used:

Raw Value

(e.g., Hydraulic Head, ft)
<3.0 0
3.0-35
3.5-4.0

4.0
4.0-4.5
4.5-5.0

>5.0

Normalized Value

O~ Whw-

The mapping in the above example is somewhat arbitrary and may vary based on the
specific needs of the project. One approach to standardizing conversion of numeric
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values is to use the absolute difference between the desired value and the raw value,
divided by the desired value, as a weighting factor:

Weighting Factor = |Desired Value — Raw Value|/Desired Value

The weighting factor is then multiplied by the normalized score for the desired value. For
example, using hydraulic head as an example, if 4 feet of hydraulic head is desired, a
range of normalized values of 0 through 4 is selected, and the maximum head is 5 feet,
the resulting values may be:

RAW VALUE

WEIGHTING NORMALIZE ROUNDED NORMALIZED
E.G. HYDRAULIC
( HEAD, FT) FACTOR VALUE VALUE
0.5 1-|4-0.5|/4 = 0.0625 0.125 0
1 1-|4-1]/4 = 0.25 1 1
1-|4-2|/4 = 0.50 2 2
2.5 1-|4-2.5| = 0.625 2.5 3
3 1-|4-3|/4 = 0.75 3 3
4 1-|4-4]/4 = 1.00 4 4
45 1-|4-4.5|/4 = 875 3.5 4
5 1-|4-5|/4 = 0.75 3 3
>5 - 0 0

Note that using weighting factors may result in non-nominal normalized values. If nominal
values are desired, round the normalized value following conventional rounding practices.
Also note that the weighting factor approach symmetrically weights raw values according
to its difference from the desired value.

For criteria in which the possible raw values are Yes or No, and Yes represents the
undesired value (as in the case of the criterion Impacts to Low-Risk Utilities), the following
mapping is suggested:

VALUE NORMALIZE VALUE
Yes 1
No 3

The actual method used to convert raw values into normalized values is not critical; it is
somewhat subjective. However, it is important that a logical process is used and
documented (in a Siting Criteria Normalization Matrix) so that it can be reviewed, revised,
and approved. An example matrix for the previously developed example is presented in
Table 3-6.
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Table 3-6. Example Siting Criteria Matrix for Normalized Values (NV)

Hydraulic Head
(yd)

Space to
Dose/Monitor/Mix
(yd)
Caltrans % of
Runoff

Design WQV (cy)

Caltrans % of
Runoff

Design WQV (cy)

No. of Inlet Pipes
Distance to Paired
Site (miles)
Depth to
Seasonally High
Groundwater (yd)
Impacted Low-Risk
Utilities?
Distance to Edge
of Traveled Way
(yd)

Space for 4:1 Side
Slopes

<21

<49

<60

<100
or
> 400

<60

<100
or
> 400

>3

>5.0

<20

Yes

<3.0

No

21-22

49-51

60-70

100 - 110
or
350 - 400

60-70

100 - 110
or
350 - 400

3
3.0-5.0

20-25

3.0-6.0

22-23

51-563

70-80

110 -123

70-80

110 -123

1.0-3.0

25-3.0

Maybe

6.0-9.0

Maybe

23-3.0

53-55

81-99

132 -180

81-99

132 -180

05-1.0

3.0-4.0

9.0-10.0

>3.0

>5.5

100

180 — 350

100

180 — 350

<0.5

>4.0

No

>10.0

Yes

After the raw values are converted into normalized values, compute the scores for each
candidate site and document them in the Siting Criteria Scoring Matrix. Table 3-7 presents
an example. Note that the sites that did not pass the screening criteria are highlighted.
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Table 3-7 Example Siting Criteria Scoring Matrix
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3.4.2 Develop the Site Selection Technical Memorandum

The Site Selection TM documents the activities performed during site selection and the
results obtained. The Site Selection TM should contain the following:

e Study goal, objectives, and BMP descriptions (from Study Plan TM)
e (Caltrans and non-Caltrans data collected

e District coordination

e Candidate sites

e Screening selection criteria

e Evaluation selection criteria

e Evaluation selection criteria weighting factors
e Screening criteria matrix

e Siting criteria evaluation matrix

e Siting criteria normalization matrix

e Siting criteria scoring matrix

e Conclusions

e Siting deviations that impact study plan

e Selected site limitations (for future monitoring)
e Field forms

e Site photographs

In addition to the above, the following supplementary information should be included for
the selected site(s) to ensure consistency with the International Stormwater BMP
Database:

e City

e Zip code

e Altitude to nearest 100 feet

e Watershed name

e Total watershed area

e Total percent impervious area in watershed
¢ Most relevant regional climate station

e Land uses (for nonstructural pilots)

The Site Selection TM should follow the outline provided in Appendix G.
3.5 Task Order Development

Unless directed otherwise by the Department Task Order Managers, task orders with site
selection activities should include, at a minimum, the following scope elements:
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3.5.1 Kickoff Meeting

A kickoff meeting will be held at the Department’s offices in Sacramento. The purpose of
this meeting is to discuss the purpose, study questions, and approach for the project. In
addition, potential locations or corridors of interest to the Department will be identified
during this meeting. Meeting minutes will be taken and distributed to all meeting
participants.

e Deliverables:

o Meeting agenda
o Meeting minutes

3.5.2 Develop Siting Criteria

Appropriate site screening and evaluation criteria for the pilot study will be developed,
along with weighting factors. Siting and screening criteria will follow the guidance in the
approved Study Plan TM and the Caltrans PSGM. A draft set of screening and evaluation
criteria will be submitted to the Department Task Order Manager for review and approval
before initiating field activities.

e Deliverables:

o Draft siting criteria
o Final siting criteria

3.5.3 Develop List of Candidate Pilot Sites

A list of potential sites will be identified through review of as-built plans and other
information (for the locations or corridors of interest) and discussions with appropriate
District staff. The PPT will review the information available and request additional
relevant information if the available information is insufficient to evaluate the sites at a
prescreening level.

e Deliverables:
o List of candidate sites

3.5.4 Candidate Site Evaluations

Site visits of candidate study sites will be performed to complete the site evaluations and
determine if specific sites need to be precluded because of site-specific characteristics.
A site selection field form will be filled out for each site.

e Deliverables:

o Site selection field forms
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3.5.5 Site Analysis and Reporting

Sites will be scored in accordance with the approval Siting Criteria, and the siting matrices
will be completed. A Draft Site Selection TM will be prepared and submitted to the
Department Task Order Manager for distribution and review. The Draft Site Selection TM
should include a “lessons learned” section. Following receipt of reviewer comments, a
meeting will be held to review the draft submittal and comments received. A Response
to Comment Form will be prepared with proposed responses to comments received, and
submitted to the Department Task Order Manager for review. Following approval of the
responses, a Final Site Selection TM will be prepared and submitted.

e Deliverables:

Draft Site Selection TM
Draft TM review meeting minutes
Draft TM responses to comments
Final Site Selection TM.

O o o o
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Chapter 4 Permits and Environmental
Clearance

Following successful planning and selection of sites for the pilot study, appropriate
permits and environmental approvals should be obtained. This chapter presents the
approval and permitting requirements with which pilot studies need to comply.

Chapter Purpose and Desired Outcome

Chapter Purpose: Guide the PPT in needs and considerations related to
required project permits and environmental clearances

Desired Outcome: Understand and obtain all required permits and
environmental clearances

Note: Although final design documents (see Chapter 5) may be required to
obtain final permits and approvals, the process should start before initiating
design activities. Coordination with the appropriate District Environmental Branch
at this stage will facilitate the permit/approval process and identify the level of
design needed for various permits/approvals.

4.1 Permits

Permits required to conduct pilot studies fall within two major categories: those issued by
Caltrans; and those issued by other agencies.

4.1.1 Encroachment Permits

Execution of a pilot study involves field activities within the Caltrans right-of-way in almost
every phase, including site selection, reconnaissance surveys, topographic surveys,
construction, construction site inspections, O&M, and monitoring. To perform these
activities, individuals other than Caltrans employees are required to obtain an EP from
the local District. As described in the Caltrans EPs Manual (Caltrans 2018a):

“An encroachment is defined in Section 660 of the California Streets and Highways Code
as 1...] any tower, pole, pole line, pipe, pipeline, fence, billboard, stand or building, or any
structure, object of any kind or character not particularly mentioned in the section, or
special event, which is in, under, or over any portion of the [State] highway right-of-way.
“Special event” means any street festival, sidewalk sale, community-sponsored activity,
or community approved activity.”

An EP issued by Caltrans, therefore, provides the permittee the authority to enter the
state highway right-of-way to construct, alter, repair, improve facilities, or conduct
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specified activities (Caltrans 2018a). It is not, however, a property right. EPs can be
revoked by any departmental representative or law enforcement office if the permitted
activity is deemed detrimental to the integrity of the state highway or to the safety of the
traveling public.

Typically, each activity requires a separate permit. However, at the discretion of the
District Permit Engineer, a permit rider may be issued to amend an existing permit to
cover additional subsequent activities (for example, an EP may be initially issued for site
reconnaissance work, and then amended with a permit rider to include surveys and
geotechnical investigations).

An A-E Consultant does not always need to obtain a Caltrans EP. As specified in the
May 2002 Division of Procurement and Contracts Memorandum on Guidelines on the
Issue of EPs for A-E Consultants (Caltrans 2002), the executed A-E Contract serves as
the EP. The A-E Consultant needs to carry the contract and pertinent task orders at all
times while working within the right-of-way. Subconsultants and subcontractors are also
exempt from EP requirements as long as the work they are performing is within the
approved scope of work. If the work is unforeseen and outside the approved scope of
work, the subconsultant or subcontractor must obtain an EP from the local District. The
memo also specifies that under special circumstances, the Contract Manager may
request an EP. Besides these provisions specified in the May 2002 Memorandum, the
District may still require an EP for some or all pilot study activities (such as traffic control).
Therefore, coordination with the Caltrans Task Order Manager and District Encroachment
Permit Office is required during the planning phase to determine if an EP is necessary for
any pilot study activities. If it is determined that a formal EP is not necessary and the A-
E Consultant will be using the A-E Contract as the EP, the respective District
Encroachment Permit Office should be notified that the work will be performed in their
District under an A-E Contract.

If it is determined that an EP is required, guidelines for preparing EP applications may be
found at https://dot.ca.gov/programs/traffic-operations/ep.

It should be noted that the Environmental Division does not obtain EPs. However,
Caltrans Environmental may review EP applications to determine whether environmental
studies are necessary.

4.1.2 Other Permits and Approvals

Federal, state (other than Caltrans), and local resource agencies often have vested
interests in projects, which they protect by requiring mitigation of project effects, or by
requiring various approvals, permits, or agreements. When conducting pilot studies,
these agencies typically include the US Army Corps of Engineers (USACE), the US Fish
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and Wildlife Service (USFWS), the California Department of Fish and Wildlife (CDFW),
the State Water Board, and the local Regional Water Quality Control Board (Regional
Water Board). Other agencies, such as the California Coastal Commission (CCC), the
Tahoe Regional Planning Agency (TRPA), and the Bureau of Indian Affairs (BIA), may
become involved, depending on the project’s location or other circumstances. It is
essential that all possible permits and approvals be evaluated and obtained for a specific
pilot study, as the respective agency can shut down the pilot study, or impose fines, for
failure to secure the necessary permit, certification, and/or agreement.

Additional information on non-Caltrans permits may be found in Caltrans Standard
Environmental Reference (SER). Table 4-1 presents a summary of the non-Caltrans

permits that may be required for a pilot study.

Table 4-1. Non-Caltrans Permit and Approval Requirements

Resource

Coastal Shoreline
(except San Francisco Bay
area)

Coastal Shoreline
(San Francisco Bay area)

Lake Tahoe Watershed
Stream Environment Zone
Central Valley Floodways

Water

Water
Water

Groundwater

Fish and Wildlife Habitat,
Threatened and/or
Endangered Species
Fish and Wildlife Habitat,
Threatened and/or
Endangered Species

Cultural Issues

Cultural Issues

Cultural Issues

Agency
CA Coastal Commission

Bay Conservation and
Development Commission

TRPA
TRPA
Reclamation Board
USACE

Regional Water Board
State Water Board

Regional Water Board

CDFW

USFWS
US Forest Service

State Historic Preservation
Office

Advisory Council on Historic
Preservation

Native American Tribes
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Permit/Approval

Coastal Development Permit

Coastal Development Permit

TRPA Project Permit
TRPA Project Permit
Encroachment Permit

Section 404 Permit

Section 401 Water Quality
Certification
NPDES Permit
(CWA Section 402)
NPDES Permit
(CWA Section 402)

Section 1602 Streambed Alteration

Agreement

Biological Opinion

National Historic Preservation Act

Section 106 Programmatic
Agreement Approval

National Historic Preservation Act

Section 106 Programmatic
Agreement Approval

Consultation
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The District’s Environmental Branch is responsible for the implementation of Caltrans
policies, programs, and procedures concerning environmental considerations, analysis,
and compliance with environmental laws and regulations under CEQA and NEPA as well
as other state and federal regulations. Identification of applicable permits/approvals for
pilot studies conducted under the A-E Contract Delivery Method are the responsibility of
the PPT in coordination with the District NPDES Coordinator and District Environmental
staff. As a result, execution of pilot studies requires close coordination with District
Environmental staff to determine project schedules; identify potential project issues,
criteria, constraints, and impact mitigation; and ensure that all laws and regulations are
followed during the course of project development and system testing.

The PDPM (Caltrans 2019b) and SER (Caltrans 2019c) identify necessary federal, state,
and local permits and approvals based on three project criteria: project location, affected
resources, and construction activities. This section presents the more common
environmental permits and approvals for each criterion that may be required for a pilot
study. Table 4.2 presents a list of possible pilot study activities that may require an
environmental permit/approval. Coordinate with the District NPDES Coordinator to
identify any region-specific requirements, or exemptions that pertain to Regional Water
Board processes. For example, in San Diego, a dewatering permit is only necessary if
the dewatering quantity exceeds 100,000 gallons per day.
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Table 4-2. Examples of Activities Requiring Environmental Permits/Approvals

Activity Possible Permit/Approval

Constructing any part of a BMP pilot within Coastal Zone
(except in the San Francisco area)

Constructing any part of a BMP pilot in San Francisco within
3,000 feet of the coast

Constructing any part of a BMP pilot in the Lake Tahoe
Watershed

Constructing any part of a BMP pilot in a Lake Tahoe Stream
Environment Zone

Constructing any part of a BMP pilot within the floodway of a
Central Valley stream regulated by the Reclamation Board
Constructing any part of a BMP pilot on a federal flood control
levee or within the surrounding 10-foot Reclamation Board
easement

Constructing an outlet pipe that directly connects to a
waterbody or channel regulated as a water of the US

Discharging groundwater to a receiving water during
geotechnical investigations

Discharging groundwater to a receiving water during
dewatering operations

Removing (either temporarily or permanently) existing wildlife
habitat within a USGS Blue Line Stream

Removing (either temporarily or permanently) existing
protected habitat (such as Coastal Sage Scrub)
Removing (either temporarily or permanently) existing habitat
used by federally endangered species (such as the California
gnatcatcher)

Excavating in an area known to have archaeological
significance and/or Native American concerns

* This list is not all-inclusive.

Project Location

CCC Coastal Development Permit
BCDC Coastal Development Permit
TRPA Project Permit

TRPA Project Permit

Reclamation Board Encroachment
Permit

Reclamation Board Encroachment
Permit

USACE Section 404 Permit
Regional Water Board Section 401
Water Quality Certification
Regional Water Board NPDES
Permit
Regional Water Board NPDES
Permit
CDFW Section 1602 Streambed
Alteration Agreement, USACE
Section 404
CDFW Section 1602 Streambed
Alteration Agreement

USFWS Biological Opinion

National Historic Preservation Act
(NHPA) Section 106 Programmatic
Agreement; Native American Tribes

Consultation

Work within certain geographic areas within the state may require a specific permit or
approval, regardless of the pilot facility itself and any protected resources that may be
affected. The two most common areas that require agency coordination are the Coastal
Zone and the Lake Tahoe Basin.
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Coastal Zone

“Coastal Zone” refers to the land and water area of California from the Oregon border to
the border of the Republic of Mexico, extending seaward to the state's outer limit of
jurisdiction (3 miles, offshore), including all offshore islands, and extending inland
generally 3,000 feet from the mean high tide line of the sea. In significant coastal
estuarine, habitat, and recreational areas it extends inland to the first major ridgeline
paralleling the sea or five miles from the mean high tide line of the sea, whichever is less.
In developed urban areas, the zone generally extends inland less than 3,000 feet. The
CCC maintains detailed maps of the Coastal Zone for each coastal county, and should
be consulted to determine if a specific site is actually within the Coastal Zone.

The CCC, in partnership with coastal cities and counties, plans and regulates the use of
land and water in the Coastal Zone. In the San Francisco Bay and surrounding tributaries,
development in the Coastal Zone is regulated by the Bay Conservation and Development
Commission (BCDC), whose jurisdiction is defined as the open water, marshes and
mudflats of greater San Francisco Bay, including Suisun, San Pablo, Honker, Richardson,
San Rafael, San Leandro, and Grizzly Bays and Carquinez Strait; the first 100 feet inland
from the shoreline around San Francisco Bay; and the portion of the Suisun Marsh below
the ten-foot contour line, including levees, waterways, marshes, and grasslands.

If the pilot facility is located within the Coastal Zone, a coastal development permit will
likely be required from the CCC, the BCDC, or the local government. More information
on the Coastal Zone and associated permits may be found in Caltrans SER.

/Example of Permit Requirements Affecting Study Design and Site Selectih

During the design of the I-5/Palomar Road Biofiltration Swale Pilot BMP, it was
discovered that the site was within the Coastal Zone, and the adjacent trees had
to be protected in accordance with the Coastal Development Permit (CDP) in effect
for the Cannon Road improvements. The CDP required that any existing trees
removed by construction activities had to be replaced at a 5:1 ratio. To avoid tree
disturbance and mitigation, the BMP was redesigned using short concrete
channels to convey the runoff around the trees. As a result, the BMP final design
consisted of three biofiltration swales and two intermediate concrete swales.
Additional protection was provided by restricting excavation activities to the area

Qeyond the tree dripline. /

Lake Tahoe

Lake Tahoe is a unique national treasure known for its beauty, clarity, and many

recreational opportunities. It is designated as an Outstanding Natural Resource Water,
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a special designation under the Clean Water Act. Since measurements began in the
1960s, Lake Tahoe has been losing an average of one foot of clarity per year and is
currently listed as an Impaired Water Body under Section 303(d) of the Clean Water Act.
In October 1998, Lake Tahoe was listed as a Category | impaired priority watershed under
the California Watershed Assessment.

The TRPA is charged with protecting the water quality of Lake Tahoe and issues permits
for activities within the Lake Tahoe Basin. If the pilot study is located within the Lake
Tahoe Basin, a TRPA permit will most likely be necessary. Additional information on
TRPA may be found at www.trpa.org/.

Stream Environment Zones (SEZs) and related hydrologic zones consist of the natural
marsh and meadowlands, watercourses and drainage ways, and floodplains that provide
surface water conveyance from upland areas into Lake Tahoe and its tributaries. SEZs
are determined by the presence of riparian vegetation, alluvial soil, minimum buffer strips,
water influence areas, and floodplains. The TRPA is responsible for the long-term
preservation and restoration of SEZs.

TRPA policy requires the preservation of existing naturally functioning SEZ lands in their
natural hydrologic condition; restoration of all disturbed SEZ lands in undeveloped, un-
subdivided areas; and restoration of SEZ lands that have been identified as disturbed,
developed, or subdivided to obtain a 5 percent total increase in the area of naturally
functioning SEZ lands. Therefore, if the pilot facility must be located within or adjacent to
a SEZ, coordination with the TRPA is required and mitigation may be necessary. In
addition to water quality, TRPA has eight other thresholds to be met as part of the
permitting process. Scenic resources could be affected by the proposed pilot projects.
Additional information on SEZs is available at the TRPA website (www.trpa.org/) and the
CA Tahoe Conservancy website (https://tahoe.ca.gov/).

ﬁixample of Requirements Affecting Environmental Clearances and Permits\

The detention basin with outlet skimmer pilot BMP at the SR 73 and SR 133
intersect was created by retrofitting an existing compost stormwater filter BMP.
However, to achieve the necessary basin capacity, the existing basin invert had to
be lowered. As a result, the outlet channel’s discharge point had to be moved 200
feet further downstream. Upon review by the Environmental Planning Unit, it was
discovered that the outlet channel was a Water of the United States. Therefore, a
Regional Water Board Section 401 Water Quality Certification and USACOE
\Section 404 Permit were necessary to construct the new discharge point. /
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Affected Resources

Federal, state, and local regulations are in place to ensure projects do not detrimentally
affect protected resources. The primary resources that the pilot projects may affect are
wetlands and waters of the US, cultural resources, and biological resources.

Wetlands and Waters of the US

The purpose of the Clean Water Act of 1977 and 1987 is to restore and maintain the
chemical, physical, and biological integrity of the nation's waters through prevention and
elimination of pollution. Section 404 of the Clean Water Act establishes a permit program
administered by the USACE regulating activities affecting waters of the US. Waters of
the US include surface waters such as navigable waters and their tributaries, all interstate
waters and their tributaries, natural lakes, all wetlands adjacent to other waters, and all
impoundments of these waters.

Section 401 of the Clean Water Act requires a water quality certification from the State
Water Board or Regional Water Board when a project: (1) requires a federal license or
permit (such as a USACE Section 404 permit); and (2) results in a discharge to waters of
the United States.

Sections 1600 through 1616 of the California Fish and Wildlife Code were adopted to
protect waters under state jurisdiction. Section 1602 of the code requires the CDFW to
be notified before any project which would divert, obstruct, or change the natural flow or
bed, channel, or bank of any river, stream, or lake.

Under the federal regulations, if a pilot study affects a water of the US, a Section 404
Permit and a Section 401 Water Quality Certification may be necessary. For example,
installing a new discharge point from a BMP into a water of the US requires a permit.
However, some of the nationwide permits do not require notifying the USACE to conduct
specific activities. The permit itself will say whether notification is required. Nonetheless,
most applicants inform the USACE when a 401 Water Quality Certification is required.
Under state regulations, if the pilot study affects a state-jurisdictional water, a Section
1602 Streambed Alteration Agreement may be necessary.

Cultural Resources

Cultural resources encompass archaeological, traditional, and built environment
resources, including but not necessarily limited to buildings, structures, objects, districts,
and sites. Qualified cultural resources professionals, consulting with their peers, Native
Americans, subject matter experts, or review authorities as necessary, conduct studies
of those cultural resources that could have the potential to possess significance and that
could be affected by transportation projects.
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If it is determined by the PPT (in coordination with the District Environmental Branch) that
the pilot study could affect a cultural resource, coordination and/or consultation with the
appropriate agency (e.g., the State Historic Preservation Office or the BIA) may be
required. Additional information on cultural resources and associated approvals may be
found in the Caltrans SER.

Biological Resources

Caltrans must comply with federal and state environmental laws and regulations designed
to protect biological resources in all phases of project planning and development,
construction, permitting, and O&M. Biological resources include Habitats and Vegetative
Communities, Migratory Corridors, Plants, Wildlife, Fisheries, and Special Status Species
(regulated by a law, regulation, or policy, such as threatened and endangered species).
In addition to the CDWF, federal agencies associated with the protection of biological
resources include the USFWS and USACE. The PPT, in coordination with the District
Environmental Branch, will determine if any biological resources are affected by the pilot
study and what coordination is required with the appropriate resource agencies.
Additional information on biological resources may be found in the SER.

4.1.3 Construction Activities

Federal, state, and local agency coordination may also be required depending on what
activities will be performed during construction of the pilot facility. The PPT will determine
the complete list of necessary permits and approvals during project development. In
addition to any permit conditions already identified for the project, other activities during
construction that may result in agency coordination are managing hazardous wastes and
encroaching upon local streets and highways.

Hazardous Wastes

Hazardous wastes are different from other environmental issues in that sites
contaminated with hazardous wastes will have an impact on the project rather than the
project having an impact on the environment. Hazardous waste and hazardous materials
include chemicals discharged to the environment that may adversely affect the
environment or human health and safety. As presented in the SER, the word
“‘contamination” is also used to indicate soil and groundwater impacted by chemicals.

The most common hazardous waste that might be encountered during the construction
of a pilot study is ADL in the soil. In the past, Caltrans has applied for and received
variances from the California Department of Toxic Substances Control (DTSC) for the
reuse of some lead-contaminated soils in certain Caltrans Districts. The current variance
allows Districts 4, 6, 7, 8, 10, and 11 to reuse lead-contaminated soil within Caltrans right-
of-way in the roadway corridor boundaries under certain conditions if the soil was
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considered a non-Resource Conservation and Recovery Act (RCRA) waste. Districts not
subject to the variance are required to haul all contaminated soil off to an appropriate
disposal facility. The Caltrans permit requires written notification to the Regional Water
Board at least 30 days before advertisement for bids of projects that involve soils subject
to the variance. The Regional Water Board will then determine the need for development
of Waste Discharge Requirements (WDRs) or written conditional approvals by Regional
Water Board staff. It is recommended that the notification be submitted as early in the
design phase as possible because the Regional Water Board may take as long as 180
days to issue WDRs. In addition, if the variance is to be invoked, public notification is
required and the DTSC must be notified at least five days before construction.
Coordination with the District NPDES Coordinator is required to determine if a variance
is in effect at the time of the pilot study and the appropriate procedures are in place.

If lead is determined to be present in the soil at concentrations considered hazardous, the
contract documents will have to clearly identify the contaminated soil and provide
appropriate reuse/disposal procedures. Additional information on hazardous wastes may
be found in the Caltrans SER. Additional information on the lead variances may be found
on the Division of Environmental Analysis Hazardous Waste website:
https://dot.ca.gov/programs/environmental-analysis/hazardous-waste.

/ Example of Hazardous Material Requirements Affecting a Pilot Study \

The design of the SR 73 full sedimentation earthen berm Austin sand filter pilot
BMP required excavation depths of up to five feet. During construction, unsuitable
hazardous material from an apparent old abandoned dumpsite was discovered at
lower depths. This hazardous material was not identified during the design-phase
field investigations. The contractor was directed to over-excavate the area to
remove all the material and replace it with imported borrow. The cost of this work
(close to $200,000) used all the contract contingency funds and forced a
@spension of the contract until additional funds were secured. /

Encroachments

Although the pilot facility may be located within Caltrans right-of-way, access from a non-
Caltrans roadway might be necessary. For example, if the pilot facility is constructed
adjacent to an elevated roadway, the best access might be from a city street and not from
the roadway itself. If this is the case, a driveway approach might be needed to get from
the city street to the pilot facility. This approach is an encroachment upon the city’s right-
of-way and requires a permit from the city.
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4.1.4 Environmental Commitments Record

An environmental commitment is a measure that Caltrans or a local agency commits to
implement to avoid, minimize, and/or mitigate a real or potential environmental impact. It
can be identified as early as the planning and scoping stages, during the ED or design
processes, or as late as construction or O&M of a project. It can be something as simple
as a requirement for seasonal work windows or as complex as a treatment plan for cultural
resources.

An Environmental Commitment Record (ECR) tracks and documents the completion of
Environmental Commitments through the Project Delivery Process. It brings all the
relevant environmental compliance information together in a single place, making it easier
to track progress and easier for project team members (Environmental staff, Project
Engineer, Project Manager, Resident Engineer) to identify actions they need to take. The
ECR also aids in preparing and updating the RE Pending File, in executing Environmental
Certification at the Ready to List stage, and in preparing the Certificate of Environmental

Compliance.

An ECR is required for all projects on the State Highway System. The form of the ECR is
determined at the District level. For details, see the June 10, 2005 memorandum by the
Caltrans Chief Engineer.

For a listing of typical commitments, see the guidance document attached to the
memorandum and titled “Environmental Commitments Record Standards and
Instructions.” This document guides you to ask the “who, what, when, and where”
questions to help logically document the commitments.

A sample ECR form can be found on the SER forms and templates webpage:
https://dot.ca.gov/programs/environmental-analysis/standard-environmental-reference-
ser/forms-templates. Please note that regardless of the format chosen to record
environmental commitments, mitigation measures required for significant impacts under
CEQA should be listed separately from other avoidance, minimization, and mitigation
measures.

4.1.5 Traffic Control Certification

A Traffic Control Contractor must be certified to perform lane or shoulder closures.
Specifically, the Traffic Control Contractor must possess a valid, current C31 license. A
Traffic Control Contractor prepares or removes lane closures, flagging, or traffic
diversions, using portable devices, such as cones, delineators, barricades, sign stands,
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flashing beacons