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ES Executive Summary 
The Watershed Evaluation Report (WER) was prepared to provide an analysis to the U.S. Army Corps of 
Engineers (USACE) of the extent and quality of wetlands and other jurisdictional features present within 
the watershed subbasins in which the Merced to Fresno Section of the High-Speed Train (HST) Project 
occurs. The purpose of this evaluation is to provide the USACE information on the extent and quality of 
jurisdictional wetland features present in the study area and the extent to which current functions and 
services would be affected by the construction and operation of the Merced to Fresno Section. The effect 
on existing functions and services is broken down by watershed and by alignment alternative and design 
option so that the USACE can use these data in their determination of the least environmentally 
damaging practicable alternative (LEDPA). 

Chapter 1 of the WER provides an introduction to the purpose and need of the WER as prescribed in the 
USACE’s 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (Final Rule). The 
Final Rule and associated regulations require an applicant to assess the current functions and services of 
jurisdictional features present in the watershed(s) that would be affected by a proposed project. Chapter 
2 provides a brief project description for the Merced to Fresno Section including a description of all 
proposed alternatives and design options. Chapter 3 summarizes the methodology used for conducting 
the watershed evaluation. Chapter 4 provides a summary of the existing baseline conditions of resources 
within the watershed subbasins potentially affected by the Merced to Fresno Section including existing 
land uses, soil types, and wetland classes present. Chapter 5 provides a summary description of the 
major riverine features that occur in the greater San Joaquin River watershed. Chapter 6 provides an 
evaluation of the current extent and quality of the wetland features that would potentially be affected 
according to each of three potential project alternatives and within each subbasin boundary. Chapter 6 
also provides a preliminary evaluation of the wetland resources potentially available on available 
mitigation sites to provide mitigation for the Merced to Fresno Section that are being considered as part 
of the proposed Compensatory Mitigation Plan (CMP) and Mitigation Strategy and Implementation Plan 
(MSIP) for the Merced to Fresno Section. The CMP is part of the overall submittal package for the 
Checkpoint C package. Chapter 7 provides a summary of the results and conclusions of the watershed 
evaluation. 

In summary, the current functions and services of the wetlands and other jurisdictional features that 
would potentially be affected by the Merced to Fresno Section are relatively low, as shown by the 
California Rapid Assessment Method (CRAM) scores in the CRAM evaluation (Appendix B). The BNSF 
Alternative would result in greater effects on jurisdictional features both in terms of extent of the impacts 
and the quality of the features. The Hybrid and UPRR/SR 99 Alternatives are generally comparable to one 
another in terms of the extent of the effects that would occur and the quality of the wetlands that would 
be affected.  
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1.0 Introduction 
1.1 Purpose  

A watershed-level analysis of aquatic resources for the Merced to Fresno Section of the California High-
Speed Train (HST) Project has been developed in conformance with the U.S. Army Corps of Engineers 
(USACE) and U.S. Environmental Protection Agency (EPA) April 10, 2008 Final Rule for Compensatory 
Mitigation for Losses of Aquatic Resources (Final Rule) (33 Code of Federal Regulations [CFR] Parts 325 
and 332 and 40 CFR Part 230) and California’s Level 1-2-3 framework for wetland monitoring and 
assessment. This Watershed Evaluation Report (WER) accomplishes the following tasks:  

 Develops a data layer of land use types that represent disturbance categories.  

 Inventories the aquatic resources within Hydrologic Unit Code (HUC)-8 watershed units (per land use 
type).  

 Determines the type, amount, and relative condition of aquatic resources within the watershed units 
and within the footprints of the HST alternatives in the Merced to Fresno Section. 

 Evaluates the relative impact on aquatic resources of the HST alternatives within the watershed 
context.  

The analysis methods, tools, and approach, such as the use of the California Rapid Assessment Method 
(CRAM), used to evaluate the functional condition of wetlands affected by the project, are provided in 
this WER.  

This WER includes an overview of the process whereby the watershed-level analysis was conceived, 
planned, and implemented, and an analysis of currently available, watershed-level geographic information 
system (GIS) data to gather information about the types and relative condition of aquatic resources. The 
overall approach was discussed within an interagency group referred to as the Technical Working Group 
(TWG). Appendices to the report include the following: 

 Appendix A, which contains background information for the WER.  
 Appendix B, which is the evaluation of wetland condition using the CRAM. 
 Appendix C, which contains supplemental WER data tables and figures. 
 Appendix D, Mitigation Sites. 
 Appendix E, Detailed Project Description.  

1.2 Regulatory Context 

This section provides the regulatory context for the WER within the existing Checkpoint C framework of 
the Merced to Fresno Section Environmental Impact Report/Environmental Impact Statement (EIR/EIS) 
process.  

1.2.1 The MOU Process and Checkpoint C 

The NEPA/404/408 Memorandum of Understanding (MOU) between the Federal Railroad Administration 
(FRA), California High-Speed Rail Authority (Authority), EPA, and USACE, dated November 2010 (referred 
to as the MOU), Checkpoint C: Preliminary LEDPA Determination, requires a “detailed (rapid assessment 
or better) assessment of the functions and services of special aquatic sites and other waters of the U.S.” 
to assist in the analysis of impacts. The CRAM is a tool for performing wetland condition assessments. 
Using CRAM across all California HST sections provides a uniform approach to assessing wetland health 
and watershed needs and is consistent with the USACE and EPA Final Rule (33 CFR Parts 325 and 332 
and 40 CFR Part 230). CRAM works by scoring metrics that are part of four key attributes: Landscape and 
Buffer, Hydrology, Physical Structure, and Biotic Structure (Collins et al. 2008).  
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The Methodology for Wetland Condition Assessment Using CRAM (Authority and FRA 2011) technical 
document details the technical approach to conducting the condition assessment for the Merced to 
Fresno Section of the HST System. The WER summarizes the overall approach, presents the outcome of 
the analysis, and draws conclusions about the effects of the project on the watersheds. Final CRAM 
Methods and the Level 1-2-3 documents will be provided to EPA and USACE for final review under 
separate cover. 

1.2.2 Technical Working Group (TWG) 

Several TWG meetings have occurred to coordinate and communicate technical issues and clarifications 
regarding the application of the CRAM and its most effective application in determining the least 
environmentally damaging practicable alternative (LEDPA). Since initiation of these discussions, CRAM 
was applied and documented in the WER, which is summarized herein and included as Appendix B to this 
Checkpoint C Summary Report. Agencies represented have included USACE, EPA, the State Water 
Resources Control Board (SWRCB), FRA, the Authority, and the Authority’s consultants. Some of the key 
issues discussed are presented below. 

The initial meeting was held on September 15, 2011, and issues discussed included details on the field 
work for the CRAM analysis, the objective of using CRAM, and the results obtained from the field work. 
Other issues discussed included collecting data to accommodate for seasonality, land cover class 
information, the watershed area, and the scenarios to consider, such as current conditions versus post-
impact assessment and applying worst-case conditions. Direct and indirect effects were discussed, 
including the 250-foot buffer area for wetlands and waters. Levels 1, 2, and 3 analyses were discussed in 
relationship to the LEDPA determination and mitigation planning. CRAM is considered a Level 2 analysis 
and a condition assessment. The mitigation planning time line was discussed as the next step.  

Another meeting was held on September 28, 2011, and focused on indirect impacts, watershed planning, 
and permanent versus temporary impacts. Some of the issues discussed were the scope of indirect 
effects and the approach to assessing indirect effects. Indirect effects were considered for aquatic 
features laterally 250 feet from either side of the construction footprint. Some concerns raised included 
items such as water quality impacts not being the same all the way across the area considered. In the 
areas where the CRAM analysis was done, analysts considered the specific activity that would take place, 
looked at the CRAM metrics, and assessed how the metrics used would change as a result of the activity 
being evaluated and how the CRAM score would change. It is important to recognize that CRAM looks at 
existing conditions. For indirect effects, a 250-foot buffer is used and the area is referred to as a CRAM 
assessment area, which would be used for extrapolating potential effects into a larger area. For the 
watershed, it was determined that an inventory on a gross scale would be used to assess the aquatic 
resource distribution and that would help to guide the analysis into mitigation. Also, a watershed plan 
(where there is one) and how the impacts are distributed can help to determine how mitigation may be 
most effective. 

A third meeting was held on September 30, 2011, and addressed certain issues regarding mitigation 
planning and scheduling. The watershed approach to compensatory mitigation must meet requirements 
of the Final Rule, which states that mitigation of impacts should be done within a larger watershed 
context. Mitigation should be in kind and within the same watershed as the project impacts. An initial 
task was to work with the TWG and come to consensus on the watershed boundaries (HUC-8) and to 
overlay the priority set maps, ecoregions, National Wetlands Inventory (NWI), or land use maps to show 
areas of concern, mitigation sites, preservation sites, critical connectivity areas, etc. Regulatory agencies 
in attendance advised the Authority and FRA that their fast-approaching timelines (i.e., construction in fall 
of 2012) dictate that the mitigation planning for this project is a priority. 

Another TWG meeting was held on October 11, 2011, and addressed watershed planning. It was 
determined that the regional consultants would use HUC-8. It was determined that the regional 
consultants should think about the landscape level of assessment more than just watershed analysis and 
the possibility of cutting off at the valley floor, rather than looking at higher elevation headwaters. 
Although EPA said sub-watersheds analysis is important (i.e., evaluating the differences between sub-
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watersheds), some of the information in sub-watersheds can be lumped together if their characteristics 
are the same (e.g., if two sub-watersheds are redundant, then it may be acceptable to combine the 
watershed units into one watershed for additional comparisons). For mitigation planning, the watershed 
analysis shows possible targets for appropriate mitigation. The WER is designed to help USACE and EPA 
identify the LEDPA. The CRAM report is a component of the WER. To assist in applying regulatory 
responsibilities (e.g., Sections 404, 401, and 1600), USACE suggested that mitigation planning efforts 
should not distinguish aquatic impacts from wildlife impacts.  

After submittal of the draft Checkpoint C materials to the USACE and EPA (November 2011), AECOM met 
with the Project Management Team (PMT), Authority, FRA, USACE, and EPA on December 20, 2011. The 
meeting reviewed GIS impact methodology, aquatic resource type definitions, the requirements for the 
final Checkpoint C submittal, and the Mitigation Strategy and Implementation Plan (MSIP). AECOM staff 
subsequently collaborated with Mr. Richard Sumner of EPA (Corvallis, OR) regarding effective methods 
for presenting the watershed-scale information (late December 2011). Although no specific policy-
oriented direction was obtained, these discussions provided non-official suggestions for the analysis of 
the watershed-scale information.  

1.2.2.1 Specific Outcomes of the TWG Meetings 

Two notable products were produced from the TWG meetings, one referring to the concept of developing 
watershed profiles for each particular watershed unit affected by the HST Merced to Fresno Section, and 
the other referring to the assessment framework for Checkpoint C and the LEDPA determination process. 
These two products were integrated into the methodology utilized in the WER and the CRAM Report 
(Appendix B). 

Watershed Approach (August 2011) 

The watershed approach relies on the use of project “impact profiles” and “watershed profiles” (Sumner 
2005, 2011). A component of the LEDPA analysis is comparing the aquatic resource “impact profiles” for 
each HST alternative alignment.  

Each impact profile depicts an estimate of the following: 

1. The amount of aquatic resources (acreage and/or linear feet). 
2. The condition of aquatic resources (extrapolated CRAM results). 

Each of these is shown by aquatic resource type, as well as the type of impact (direct, indirect, 
temporary). 

The precision (quality) of the estimates used in the impact profiles is sufficiently robust to make a relative 
comparison between the alternative alignments (e.g., order of magnitude; Sumner 2011). Recently 
discussed assessment approaches, including CRAM sampling and extrapolation of survey results, meet 
this quality standard. 

In addition to the impact profiles, a relatively coarse “watershed profile” for project watershed areas is 
needed. The watershed profiles are used to help determine the extent, if any, of substantial cumulative 
impacts attributed to any of the alternative alignments. The criterion for making that determination is 
whether there is risk that an alternative’s impact profile will substantially degrade current-day watershed 
profiles. Special consideration is given to aquatic resource types in the watershed profile that are 
relatively rare, highly valued, or difficult to mitigate (e.g., restore, re-establish). 

A watershed profile is constructed by tabulating the relative abundance, diversity (of types), and 
condition of aquatic resources in project watershed areas. Project watershed areas are geographically 
bounded areas of watersheds that encompass the HST alternative alignments. California water planning 
watershed maps, U.S. Geological Survey (USGS) HUC-8 maps, and Level 4 Ecoregion maps can be used 
to demarcate project watershed area boundaries.  
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The abundance and type of aquatic resources within a project watershed area are gleaned from NWI 
maps, National Land Cover Data (NLCD) maps (for example), and watershed plans available for the 
project watershed areas. A relatively simple cross-walk is developed to translate NWI/NLCD wetland 
types (classes) into hydrogeomorphic method (HGM) types. The conditions of aquatic resources are 
determined by overlaying the mapped occurrences of aquatic resources onto generally classified land use 
maps.  

For the project watershed areas, the land use maps are used to assign “land use intensity” in the 
following categories: (a) “Relatively undisturbed (natural)”; (b) “Low intensity agriculture”; and (c) “High 
intensity agriculture/developed land”. A condition category is attributed to aquatic resources located in 
each of the land use settings (e.g., good, fair, and poor, respectively). Once each watershed profile is 
tabulated, expert local knowledge is applied to make adjustments as needed. 

The following definitions were developed:  

Landscape Assessment: Looks at populations of wetlands across a landscape in context of other 
landscape patterns (e.g., NWI Trends, Landscape Profiles, Landscape Disturbance Index). The procedure 
can be used for comparative risk assessment of watersheds, evaluation of cumulative impacts, and 
developing and prioritizing watershed recovery plans.  

Landscape Profiles: Defined as the types, numbers, and relative abundance of wetlands by HGM class. It 
can give a baseline of landscape condition, relate this baseline to aquatic life use, provide a context to 
evaluate loss (e.g., decrease in health of the landscape), and provide a context for evaluation of 
mitigation/defining mitigation goals. 

Assessment Framework (September 2011) 

An assessment framework was developed to summarize the types of analyses required by Checkpoint C. 
The components (or factors) of this framework include:  

1. Aquatic resource acreage impacted by aquatic resource type, and by type of impact (direct and 
indirect), including nonwetland waters and wetlands. 

2. Amount of impact on important/rare wetland acreage, which includes difficult to replace wetlands 
(e.g., vernal pools, forested riverine wetlands).  

3. Amount of impact on special status habitats, including aquatic habitats, species listed under the 
federal Endangered Species Act (ESA), and ESA critical habitat.  

4. Amount of impact on aquatic resources in good condition along the alignments, which is determined 
using both Level 1 and Level 2 (i.e., CRAM) data.  

5. Relative risk of cumulative impacts.  

In this context, cumulative impact means that impacts assessed at a smaller scale (an alignment) are 
likely to have a substantial effect on the functioning of the broader landscape. Each alternative is 
qualitatively evaluated relative to its risk of causing a cumulative impact. The assessment of this factor is 
a qualitative comparison of the relative adverse effect of impacts along alternative alignments on the 
overall abundance, diversity, and condition of aquatic resources in the project watershed area(s). In 
other words, it is a comparison of the impact profile of each alignment (#1-4 above) with the broader 
"watershed profile." 

A watershed profile is a coarse estimation of the abundance and condition of types of aquatic resources 
in a project watershed area. This information informs the cumulative impact review, and it is also needed 
for mitigation planning (i.e., using the "watershed approach" pursuant to federal rule and pending state 
rule). For example, if direct and cumulative impacts cannot be adequately mitigated, then there is a risk 
of significant degradation.  
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In addition to the factors listed above, other assessment factors are also considered in making a LEDPA 
determination; these include nonaquatic habitat, cultural resources, community impacts, agriculture, etc.  

Assessment factors required for making a permit determination based on EPA Section 404(b) (1) 
Guidelines (alternative analysis and mitigation requirements) include:  

1. Identification of the LEDPA. 

2. Environmental restrictions (e.g., ensuring there are no violations of water quality standards, ESA, and 
sanctuaries).  

3. Significant degradation of waters of the U.S. (e.g., ensuring there is no significant degradation, which 
depends on the net impact, including mitigation).  

4. Mitigation includes an examination of the relative amount of mitigation opportunity along each 
alignment, the completion of a mitigation plan for the selected LEDPA alignment (taking into 
consideration watershed profiles and other site-specific information), and taking appropriate and 
practicable steps to minimize adverse impacts (i.e., applicants must take all appropriate and 
practicable steps to minimize adverse impacts on the aquatic environment). 

 





CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 2.0 PROJECT DESCRIPTION 

 Page 2-1 

 

2.0 Project Description 
The proposed action is to construct and operate an HST rail line from Merced to Fresno (Figure 2-1). The 
Merced to Fresno Section is one of nine sections that were identified in the Program EIR/EISs (Authority 
and FRA 2005, 2008, 2010). The nine HST sections comprise a system that would connect the major 
population centers of the San Francisco Bay Area with the Los Angeles metropolitan region. The HST 
System is envisioned as a state-of-the-art, electrically powered, high-speed, steel-wheel-on-steel-rail 
technology with state-of-the-art safety, signaling, and automated train-control systems. The trains would 
be capable of operating at speeds of up to 220 miles per hour (mph) over a fully grade-separated, 
dedicated track alignment. 

The Merced to Fresno Section Draft Project EIR/EIS (Authority and FRA 2011d) evaluates four 
alternatives including the No Project Alternative (Figure 2-2). Two of these alternatives (UPRR/SR 99 and 
BNSF alternatives) were selected by the Authority and FRA at the conclusion of the Tier 1 EIR/EIS 
processes for the HST System in 2005 (Final Statewide Program EIR/EIS) (Authority and FRA 2005), 2008 
(Bay Area to Central Valley HST Revised Final Program EIR/EIS) (Authority and FRA 2008), and 2010 
(Bay Area to Central Valley HST Revised Final Program EIR) (Authority and FRA 2010). An additional 
alternative (Hybrid Alternative) was developed based on public input during the scoping process. The 
Authority Board and FRA selected the Hybrid Alternative as the preferred alternative on December 13, 
2011. The project alternatives are geographically similar and would have similar effects on listed species. 
The primary differences between alternatives would be the location and quantity of habitat disturbed. 
The system consists of HST track, stations, maintenance facilities, and power facilities. Also included in 
the project are road modifications, such as overcrossings over HST tracks, to achieve full grade-
separation.  

The Merced to Fresno Section of the California HST Project would consist of a fully dedicated rail line, 
constructed from continuous welded steel rail. The Merced to Fresno Section would use four different 
track profiles: low, near-the-ground tracks are at-grade; higher tracks are elevated or on retained earth; 
and below-grade tracks are in a retained cut. Types of bridges that might be built include full channel 
spans, large box culverts, or, for some larger river crossings, piers within the ordinary high-water 
channel. The project would have two stations, in downtown Merced and downtown Fresno, and a Heavy 
Maintenance Facility (HMF). To the west, the Merced to Fresno Section would connect to San Jose. The 
east-west routing to San Jose will be evaluated and decided upon in the San Jose to Merced Section 
EIR/EIS. The Fresno to Bakersfield and San Jose to Merced Section EIR/EISs will evaluate the HMFs. 
Additional details on project features and construction are presented in Appendix E.  
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Figure 2-1 
HST System California 
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Figure 2-2 
Merced to Fresno HST Project – Alternatives Carried 

Forward for Further Study (Three Alternative Routes) 
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3.0 Methodology 
3.1 Methodology – Watershed Evaluation 

3.1.1 Regional Area 

The regional area covered by this evaluation includes a broad, approximately 2,688-square-mile 
(69,618,880-acre) area of the San Joaquin Valley, centered on the proposed HST alternatives. The 
regional area was defined by potential presence, connection, and movement of biological resources 
within and among suitable habitats affected by the alignment. The results of prefield evaluations of the 
regional area were considered in determining which resources to evaluate through field studies for 
potential to be affected by the project.  

The regional area is covered by 45 USGS 7.5-minute quadrangles (quads), which includes the 15 quads 
that show the HST alternatives and the 30 adjacent quads. The U.S. Fish and Wildlife Service (USFWS), 
California Natural Diversity Database (CNDDB), and California Native Plant Society (CNPS) database 
queries for prefield investigations included the following 45 quads: Arena, Atwater, Berenda, Biola, Bliss 
Ranch, Bonita Ranch, Caruthers, Chowchilla, Clovis, Conjeo, Cressey, Daulton, El Nido, Firebaugh NE, 
Fresno North, Fresno South, Friant, Gravelly Ford, Gregg, Haystack Mountain, Herndon, Illinois Hill, 
Indian Gulch, Kearney Park, Kerman, Kismet, Lanes Bridge, Le Grand, Little Table Mountain, Madera, 
Malaga, Merced, Owens Reservoir, Oxalis, Plainsburg, Planada, Poso Farm, Raisin, Raymond, Raynor 
Creek, Sandy Mush, Santa Rita Bridge, Turner Ranch, Winton, and Yosemite Lake. 

To generate a regular polygon for querying certain spatial databases, such as the CNDDB RareFind 3 GIS 
data, the area within 10 miles of the alignment centerline was used instead of the 45-quad area. This 10-
mile buffer around the Merced to Fresno Section alternatives is referred to as the project watershed area 
(PWA). Small areas of the Turlock Lake, Turlock, Stevinson, and Delta Ranch quads are within this 10-
mile area but are beyond the 45-quad area described above; therefore, these four quads were not 
included in quad-based database queries. The regional area is illustrated on Figure 3-1. 

Since initiation of the project, the alignments of the alternatives have changed slightly but remained 
within the originally defined regional area. The regional area and database queries have been updated. 

3.1.2 Watershed Profiles and Analysis 

The following subsections provide a profile of the HUC-8 watersheds that intersect with the Merced to 
Fresno Section. For each watershed, the profile includes a description of the major features and the land 
use. Figure 3-2 shows the watershed study area and PWA, which includes the five recommended 
mitigation sites.  

Data Sources. Several Level 1 (watershed-level) datasets were used for the WER: NWI, National 
Hydrography Dataset (NHD), California Department of Water Resources (DWR) land use data, and Gap 
Analysis Program (GAP) Natural Land Blocks (GAP-NLB) land use data. Wetland (i.e., NWI) and water 
(i.e., NHD) features were evaluated within four land use classes: high-intensity agriculture, low-intensity 
agriculture, developed, and open space. These land use categories were used to represent the CRAM 
score groupings (i.e., poor, fair, good, and excellent). The aquatic resources rated “good” equate to 
higher quality, or those with higher CRAM scores; those rated “poor” equate to lower quality and have 
lower CRAM scores. 

GIS was used to: (a) develop a data layer of land use types that represent disturbance categories; (b) 
inventory the aquatic resources within the HUC-8 watershed units (per land use type); (c) determine the 
type, amount, and relative condition of aquatic resources within the watershed units and within the 
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construction footprints of the Merced to Fresno Section alternatives; and (d) evaluate the relative impact 
on aquatic resources of the Merced to Fresno Section alternatives within the watershed context. 

Data are provided for each watershed showing land use according to the following datasets: 

 Department of Water Resources (DWR). 

 California Essential Habitat Connectivity Project Natural Landscape Blocks (NLB) (Spencer et al. 
2010), which maps areas of natural land. 

 California GAP Analysis Land-cover for California (UCSB 1998), which maps land cover according to 
the California Wildlife Habitat Relationship habitat classification system.  

The various land uses are categorized by land use intensity into the following categories: relatively 
undisturbed (open space), low intensity agriculture, high intensity agriculture, and developed land. 

For example, the GAP-NLB land use categories are summarized as follows: 

 Agriculture High Intensity: Cropland, Irrigated Row Field Crops, Orchard/Vineyard. 
 Agriculture Low Intensity: Pasture. 
 Developed: Urban, Barren. 
 Open Space: Vegetation Types. 

Water features within each watershed are mapped, and a table is provided to summarize the acreage or 
linear feet of each feature. Water features were identified using the following sources: 

 National Wetlands Inventory (USFWS 2011), which identifies the approximate location and type of 
wetlands at the project level. This dataset was used to calculate acreage and map locations of the 
following wetland types within each watershed: 

 Emergent wetland: herbaceous marsh, fen, swale, or wet meadow. 

 Forested/shrub wetland: forested swamp or wetland shrub bog or wetland. 

 Freshwater pond: pond. 

 Lake: lake or reservoir basin. 

 Other wetland: farmed wetland, saline seep, or other miscellaneous wetland. 

 Riverine: river or stream channel. 

 National Hydrography Dataset (USGS and EPA 1999), which identifies the approximate location and 
type of river, stream, canal, and ditch at the project level. In maps and tables, this dataset is divided 
into natural features (stream/river) and man-made or altered features (canal/ditch).  

 Holland Central Valley Vernal Pool Complexes data layer, also known as the California Department of 
Fish and Game (CDFG) Central Valley Vernal Pool Habitat dataset (Holland 2009), identifies vernal 
pool areas at the project level. 

To assess and compare the condition of water features in each watershed, the water features are 
assigned an ecological condition based on land use intensity surrounding the feature. Water features 
located within relatively undisturbed (natural) land are given a condition of “good,” features within low 
intensity agriculture areas are considered “fair,” and those within high intensity agriculture/developed 
land are considered “poor.” As correlates for good, fair, and poor, land use classes are assigned within 
each of the land use data sets.  
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After the type, amount, and relative quality of NWI aquatic resources were known in the regional area, 
an impact analysis was performed with respect to the Merced to Fresno Section HST alternative 
alignments. Data analysis focused on the relative contribution of impact that a particular alternative 
would have within the larger regional area of the applicable watersheds.   
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Figure 3-1 
Regional Area Map 
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Figure 3-2 
Watershed Study Area and 

Project Watershed Area 
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4.0 Environmental Setting 
This section includes the physical and biological conditions identified during prefield investigations, 
reconnaissance-level surveys, and field surveys in the regional area. 

The Merced to Fresno Section of the HST System is located in the Great Valley Ecological Subregion of 
California and further in the Granitic Alluvial Fans and Terraces Ecological Subsection, which includes the 
alluvial fans and terraces on the eastern side of the San Joaquin Valley (Miles and Goudey 1998). The 
fans and terraces in this area were derived predominantly from granitic alluvium originating in the Sierra 
Nevada. The topography is generally flat with slopes ranging between 0% and 2% and elevations 
ranging from 160 to 300 feet above mean sea level (amsl). The regional drainage is generally to the west 
and southwest. The following sections provide a general overview of the land use and terrestrial 
vegetation communities, climate, hydrology, and soils. 

4.1 Existing Physical and Biological Conditions 

The existing physical and biological conditions pertinent to the biological resources and jurisdictional 
waters analysis include geology, ecoregion, climate, terrestrial and aquatic habitats, wetlands and waters, 
and plants and wildlife observed during the field surveys. 

4.1.1 Physical Conditions 

Geomorphic Province and Ecological Subregion 

The proposed Merced to Fresno Section of the HST System is located within the Great Valley Geomorphic 
Province and Ecological Subregion. Portions of the project within the Great Valley Ecological Subregion 
occur in three ecological subsections: Manteca-Merced Alluvium, Hardpan Terraces, and the Granitic 
Alluvial Fans and Terraces (Miles and Goudey 1998). 

The Manteca-Merced Alluvium ecological subsection occurs on the alluvial fans of streams that travel 
from the Sierra Nevada Mountains to the San Joaquin River. The alluvium deposits are predominantly 
derived from the erosion of granitic rock from the southern Sierra Nevada region (Miles and Goudey 
1998). 

The Hardpan Terraces ecological subsection is characterized by gently sloping terraces that are 
interspersed with alluvial fans along streams that transport sediments from the Sierra Nevada region to 
the Sacramento and San Joaquin rivers. This subsection contains mostly Pleistocene alluvium derived 
from volcanic, granitic, sedimentary, and metamorphic rock sources (Miles and Goudey 1998). 

The Granitic Alluvial Fans and Terraces ecological subsection includes the alluvial fans and terraces on the 
eastern side of San Joaquin Valley. The fans and terraces in this area were derived predominantly from 
granitic alluvium originating in the southern Sierra Nevada (Miles and Goudey 1998). 
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4.1.2 Climate and Hydrology 

California has a Mediterranean-type climate with cool, wet winters and hot, dry summers. Along the 
Merced to Fresno Section, mean annual temperatures range from a low of 36°F in December to a high of 
98°F in July (Western Regional Climate Center [WRCC] 2010). The growing season (defined as a 50% 
probability of temperatures at or above 32°F) ranges from 261 days (March 3 to November 19) to 300 
days (February 5 to December 1) for Merced and Fresno, respectively (Natural Resources Conservation 
Service [NRCS] 2002). Average annual precipitation is approximately 12 inches in Merced and 
approximately 11 inches in Fresno (WRCC 2010). The majority of the annual rainfall (over 80%) occurs 
between October and March.  

The San Joaquin River Basin extends from the delta in the north to the northerly boundary of the Tulare 
Lake Basin in the south, and from the crest of the Sierra Nevada Range in the east to the crest of the 
Coast Ranges in the west. The river basin encompasses about 13,500 square miles. The San Joaquin 
River Basin includes large areas of high elevation along the western slope of the Sierra Nevada Range. As 
a result, this river experiences significant snowmelt runoff during the late spring and early summer. Flood 
flows typically occur between April and June. 

The Merced to Fresno Section is located in three watershed subbasins: the Middle San Joaquin–Lower 
Chowchilla, Fresno River, and Upper Dry. Most of the survey area is located in the Middle San Joaquin–
Lower Chowchilla Watershed (HUC 18040001) (Figure 4-1). The survey area south of the San Joaquin 
River is located in the Tulare-Buena Vista Lakes Watershed (HUC 18030012). Prominent water features in 
the study area include Bear Creek, Miles Creek, Owens Creek, Duck Slough, Deadman Creek, Dutchman 
Creek, the Chowchilla River, Ash Slough, Berenda Slough, Berenda Creek, Dry Creek, the Fresno River, 
Cottonwood Creek, and the San Joaquin River. The natural hydrology of the region has been substantially 
altered by construction of dams, storage reservoirs, diversion dams, canals, and groundwater pumping 
associated primarily with agricultural irrigation. 

4.1.3 Soils 

NRCS soil surveys were used to gather information about soils within the proposed alternatives and 
HMFs. Soil survey information is typically published by county or geographic area; the soil surveys used 
for this project were of the Eastern Fresno area (NRCS 1971), Madera area (NRCS 1962a), and Merced 
area (NRCS 1962b). NRCS soil surveys contain soils information by soil associations and map units. Soil 
and map units differ in terms of the scale of the survey area. Because of the large area of investigation, 
soil landform groups are used to describe study area soils. 

Soils associated with the Merced to Fresno Section exhibit a range of characteristics determined in part 
by parent material and landscape position. Coarse-textured soils are generally found on recent alluvial 
fans and floodplains, while medium-textured soils with duripans occur on older alluvial terraces. Fine-
textured soils with duripans and salt and alkali accumulation occur in basin areas. In general, soil textures 
trend finer to coarser north to south along the Merced to Fresno Section. Soils in Merced County are 
typically fine-textured clays and loamy sands. Soil textures in Madera and Fresno counties are 
predominantly loams and sands. Drainage and permeability are variable. In general, fine-textured soils 
such as clays and silty clay loam soils are poorly to somewhat poorly drained, with very slow to 
moderately slow permeability. More coarsely-textured soils, including sandy loams and sand, are typically 
well drained with moderately rapid permeability.  

Figure 4-2 shows the soil associations for the Merced to Fresno Section of the HST. Table 4-1 identifies 
the soil associations for the four landform groups identified by NRCS (recent alluvial fans and floodplains; 
older, low alluvial terraces; basin areas, including saline-alkali basins; and high terraces) and the counties 
in which they are located. The landform groups and their associated soil characteristics are described 
below. These landform soil descriptions provide soil grouping characteristics and representative landscape 
position for soils with common characteristics.  
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Figure 4-1 
Watershed Subbasin Map 
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Figure 4-2 
Soil Associations in the Regional Study Area 
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Table 4-1 
Summary of Soil Associations within the Regional Study Area 

 

Soil Association 
Counties of 
Occurrence 

Landform 
Groupsa 

Pachappa-Grangeville association Merced, Madera 

Recent alluvial fans 
and floodplains 

Hanford-Tujunga association Madera, Fresno 

Hanford-Grangeville association Merced 

Wyman-Yokohl-Marguerite association Merced 

Hanford-Hesperia association Fresno 

Hanford-Delhi-Hesperia association Fresno 

Greenfield-Atwater association Fresno 

Delhi-Atwater association Merced 

San Joaquin-Madera association Merced, Madera 
Older, low alluvial 
terraces San Joaquin-Exeter-Ramona association Fresno 

Cometa-Whitney association Madera 

Fresno-Traver association Merced 

Basin areas 
(including saline-
alkali basins) 

Lewis-Landlow-Burchell association Merced 

Fresno-El Peco association Madera 

Traver-Chino association Madera 

Rossi-Waukena association Merced 

Whitney-Rocklin-Montpellier association Merced 
High terraces 

Redding-Pentz-Peters association Merced 
a As mapped by NRCS, not necessarily observed in the study area. 

Sources: NRCS (1962a, 1962b, 1971 modified from Authority and FRA [2011c]). 

 

4.1.4 Recent Alluvial Fans and Floodplains Landform Group 

Soils classified in the Recent Alluvial Fans and Floodplains group developed in the nearly level and gently 
sloping areas along drainage ways, on alluvial fans, and on floodplains. Characteristics often vary greatly 
within short distances because these soils formed from stratified stream deposits. In the affected area, 
these soils are medium- to coarse-textured (low amount of clay) and are generally well to somewhat 
excessively drained (that is, they transmit water well and do not pond). Most of these soils are very deep, 
but some areas may have compacted silt or sand or an iron-silica hardpan at a depth of 2 to 4 feet. Some 
areas are slightly to moderately saline and alkaline at depth.  

4.1.5 Older, Low Alluvial Terraces Landform Group 

Soils classified in the Older, Low Alluvial Terraces group tend to have a greater degree of soil 
development than soils on recent alluvial fans. Low alluvial terraces typically have undulating to rolling 
topography and may have relatively steep slopes in some areas. The soils are medium-textured and 
typically have a strongly cemented or indurated hardpan in the subsoil (from 12 to 48 inches below the 
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ground surface). The hardpan can be composed of cemented silica or clay; either type creates a layer 
that is restrictive to roots and water and can create a perched water table.  

4.1.6 Basin Areas (including Saline-Alkali Basins) Landform Group 

Soils classified in the Basin Areas group developed from fine-textured, water-transported sediments and 
water-soluble lime and salts. The topography of these areas is nearly level to gently undulating. Soils are 
finer-textured (have more clay) than the alluvial and high terrace soils, and nearly all have accumulations 
of salts and alkali as a result of poor drainage. Most of these soils have cemented lime-silica hardpans in 
the subsoil and are shallow to moderately deep. 

4.1.7 High Terraces Landform Group 

Soils classified in the High Terraces group are older than the soils of the other associations and tend to 
be strongly weathered. Much of the study area is dissected into low hills, resulting in an undulating 
landscape dominated by mound relief. High terrace soils are coarser than alluvial terrace and basin soils, 
with textures ranging from fine sandy loam to gravelly loam. Some of the high terrace soils are underlain 
by an iron-silica hardpan or claypan, both of which may restrict drainage. 

4.1.8 Biological Conditions 

Historically, the Central Valley was characterized by California prairie, marshlands, valley oak (Quercus 
lobata) savanna, and extensive riparian woodlands (Hickman 1993). Today, more than 80% of the land is 
covered by farms and ranches (NRCS 2006). Urban areas within or near the habitat study area include 
the communities of Atwater, Merced, Le Grand, Chowchilla, Madera, and Fresno.  

Sections 4.1.8.1 and 4.1.8.2, below, describe commonly referenced vegetation classifications used in 
California. These sections also include descriptions of vegetation communities mapped as part of the 
Merced to Fresno Section EIR/EIS process. The WER narrows these communities into a set of uniform 
aquatic and riparian (terrestrial) vegetation community types that are discussed within the Checkpoint C 
Process for the Merced to Fresno Section. See Appendix A (WER Background) for definitions used in 
Checkpoint C and in this WER document. 

4.1.8.1 Terrestrial Habitats and Land Uses 

This section discusses the types of agricultural lands, developed lands, and natural and seminatural 
terrestrial habitats mapped in the study area.  

The following descriptions of agricultural lands and developed areas are based on A Guide to Wildlife 
Habitats of California (Mayer and Laudenslayer 1988). Table 4-2 provides equivalent descriptions of 
natural and semi-natural habitat types from other classification systems, including the Manual of 
California Vegetation (Sawyer et al. 2009), Preliminary Descriptions of the Terrestrial Natural 
Communities of California (Holland 1986), and Classification of Wetlands and Deepwater Habitats of the 
United States (Cowardin et al. 1979).  

Agricultural Lands 

Agricultural lands account for approximately 65% of the land use in the study area. Orchards, vineyards, 
fallow fields, row crops, and field crops constitute 56%, while dairies, pastures, and inactive agriculture 
constitute the remaining 9%. Constructed watercourses and basins associated with agriculture such as 
canals, drains, and tailwater ponds are discussed in Section 4.1.8.2, Aquatic Habitats. Agricultural lands 
provide limited plant and wildlife habitat value relative to natural and semi-natural habitats as a result of 
lower species diversity and uniform vegetation structure. Additionally, wildlife species are often regarded 
as pests, and many farmers will actively haze birds and poison animals to reduce crop damage and loss. 
Vegetation other than the managed crop generally comprises weedy species adapted to high levels of 
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disturbance and is often actively managed with herbicides, mowing, and/or tilling. Sparse annual grasses 
and weedy forbs may be present within hay fields and along the crop edges; however, because these 
weeds decrease crop value, these undesirable plants are often eradicated. 

Table 4-2 
Approximate Relationships of Vegetation Classifications Systems 

 

Terminology 
for Plant 

Communities 
Used in this 

Report 

Preliminary 
Descriptions of 
the Terrestrial 

Natural 
Communities of 

California 
(Holland 1986) 

Classification 
of Wetlands 

and 
Deepwater 
Habitats of 
the United 

States 
(Cowardin et 

al. 1979) 

Manual of 
California 

Vegetation 
(Sawyer et al. 

2009) 

Guide to Wildlife 
Habitats of 
California 

(Mayer and 
Laudenslayer 

1988) 

California Annual 
Grassland 

Nonnative Grassland 
(42200) 

No corresponding 
vegetation type 
provided. 

Amsinckia (menziesii, 
tessellata) Alliance 

Annual Grassland 

Coastal and 
Valley 
Freshwater 
Marsh 

Coastal and Valley 
Freshwater Marsh 
(52410) 

Palustrine 
Emergent Wetland 

Schoenoplectus 
californicus 
Herbaceous Alliance 

Fresh Emergent 
Wetland (FEW) 

Eucalyptus 
Woodlands 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

Eucalyptus (Globulus, 
camaldulensis) Semi-
natural Woodland 
Stands 

Eucalyptus (EUC) 

Fremont 
Cottonwood 
Forested Wetland 

Great Valley 
Cottonwood Riparian 
Forest 

Palustrine 
Forested Wetland 
(in part) 

Populus fremontii 
Forest Alliance 

No corresponding 
vegetation type 
provided. 

Great Valley 
Mixed Riparian 
Forest 

Great Valley Mixed 
Riparian Forest 
(61420) 

Palustrine 
Forested Wetland 
(in part) 

Populus fremontii 
Forest Alliance 

Valley Foothill Riparian  

Constructed 
Watercourses 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

Natural 
Watercourses  

No corresponding 
vegetation type 
provided. 

Riverine No corresponding 
vegetation type 
provided. 

Riverine (RIV) 

Other Riparian Central Coast Arroyo 
Willow Riparian 
Forest (61230); Great 
Valley Willow Scrub 
(63000); Great Valley 
- Valley Oak Riparian 
Forest (61430) 

Palustrine 
Forested Wetland 
(in part) 

Salix lasiolepis 
Shrubland Alliance; 
Rubus armeniacus 
Semi-natural 
shrubland stands; 
Quercus lobata 
Woodland alliance 

Fresh Emergent 
Wetland; Valley 
Foothill Riparian; 
Valley Oak Woodland 

Ruderal 
Vegetation 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 
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The following sections describe the agricultural types identified in the regional area. 

Orchards 

Almond trees (Prunus dulcis) are the most common orchard crop in the study area. Other deciduous 
orchard crops include pistachios (Pistacia vera), walnuts (Juglans regia), figs (Ficus sp.), and 
pomegranates (Punica spp.). Evergreen orchards such as oranges and lemons (Citrus spp.) are also 
present. Orchards consist of monocultures of evenly spaced, generally low, bushy trees that are similar in 
canopy size and tree height. Canopy cover ranges from open to dense depending on the age of the trees, 
with saplings and young trees having relatively open canopies and older trees providing more closed 
canopy cover. Depending on management levels, the understory is either devoid of vegetation or 
comprised of various weedy annual grasses and forbs. Where herbaceous vegetation is present, it is 
often mowed, sprayed, or tilled to facilitate harvest and conserve water. Most of the orchards in the 
study area are flood-irrigated. 

Vineyards 

Vineyards include cultivated wine, table, and raisin grapes (Vitis spp.) grown in evenly spaced rows that 
are variable in canopy cover depending on the age and growth of the vines. The understory vegetation is 
variable depending on management practices. In some vineyards, herbaceous vegetation is nearly 
absent, and in other areas weedy annual grasses and forbs are common. Where herbaceous vegetation is 
present, it is often managed with herbicides, mowing, and/or tilling. Flood and drip methods are most 
commonly used to irrigate the vineyards in the study area. 

Field Crops 

Field crops consist of monocultures that are intensely managed and frequently harvested and replanted, 
often on a seasonal rotational basis. Field crops include dry land grain crops and irrigated hay crops. Dry 
land grain crops include nonirrigated annual grass crops such as wheat (Triticum spp.), barley (Hordium 
spp.), and rye (Secale cereale). Other annual grasses and herbaceous weeds are frequently interspersed 
along the margins of dry crop fields. Common irrigated hay crops include species such as timothy 
(Phleum pratense), oats (Avena spp.), orchard grass (Dactylis glomerata), millet (Panicum miliaceum), 
red clover (Trifolium pratense), and alfalfa (Medicago sativa). Within the study area, these crops are 
planted as monocultures in large, predominantly flood-irrigated fields. Irrigated hay crops are common 
throughout the study area and are often associated with dairy farms, as they are grown as silage. 

Row Crops 

Irrigated row crops in the San Joaquin Valley include sweet potatoes (Ipomoea batatas), cotton 
(Gossypium herbaceum), tomatoes (Solanum lycopersicum), lettuce (Lactuca spp.), beans (Phaseolus 
vulgaris), and garlic (Allium sativum). Most field and row crops in the study area are flood-irrigated, 
although sprinkler irrigation is used in some areas.  

Irrigated grain crops include corn (Zea mays), safflower (Carthamus tinctorius), and milo (Sorghum spp.) 
grown as silage for dairy cows. Nonnative annual grasses and herbaceous weeds are uncommon as a 
result of active cultivation, herbicide application, and shading from the mature corn stalks. 

Fallow Fields 

Fallow fields, as used in this report, are defined as: (1) generally bare dirt agricultural fields that have 
been tilled but have no evidence of a currently planted crop; (2) old orchards and vineyards where the 
vines or trees had been cut and removed and the soil had recently been tilled; or (3) irrigated hay, grain, 
or field crops that had been recently harvested but had no evidence of actively growing crops. Fallow 
fields are generally devoid of vegetation due to recent tilling and cultivation. Abandoned fields or recently 
disked fields that showed no evidence of recent cultivation and were characterized by nonnative annual 



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 4.0 ENVIRONMENTAL SETTING 

 Page 4-9 

 

grasses and other ruderal species were not considered fallow fields, but were mapped as either inactive 
agriculture or ruderal habitat as described below. 

Dairies 

Dairy farms within the study area are large, industrial-scale farming operations that include barns and 
other farm buildings, feed lots, silage storage areas, and manure settling basins. These areas are 
generally devoid of herbaceous vegetation but may include trees. 

Pastures 

Pastures are generally enclosed within fences and comprised of a mixture of annual and perennial 
grasses and forbs that provide forage for domestic livestock. Most of the pastureland in the study area is 
associated with rural residential areas. While some pastures may be enhanced through the seeding of 
desirable forage plants such as tall fescue (Schedonorus phoenix), ryegrass (Lolium multiflorum), and 
various clovers (Trifolium spp.), they are less intensively managed than other types of agricultural lands 
and have a relatively low native diversity but often support some (usually minor) component of native 
California annual grassland species. Irrigation is variable, with some pasture areas flood- or sprinkler-
irrigated while others are managed as dry-land pasture only. This habitat type is distinguished from 
extensive areas of California annual grassland that may be used as rangeland. 

Inactive Agriculture 

Inactive agriculture includes fields that have evidence of past cultivation (including surrounding 
landscape, evidence of tillage, leveled fields, and/or irrigation checks and furrows) but are not currently 
used for crop production. These areas may have been recently disked but show no evidence of recent 
cultivation, resulting in dense growth of nonnative annual grasses such as ripgut brome (Bromus 
diandrus), soft chess, (Bromus hordeaceus), oats, Italian ryegrass (Lolium spp.), barley, and weedy forbs 
such as bur clover (Medicago polymorpha), prickly lettuce (Lactuca serriola), filaree (Erodium botyrs), 
and yellow star-thistle (Centaurea solstitialis). While species composition is similar to that of California 
annual grassland and ruderal areas, inactive farmland areas generally support a very low diversity and 
abundance of native plant species and are distinguished by a high degree of disturbance as a result of 
past cultivation. 

Developed Areas 

Developed areas constitute approximately 21% of the study area and include various types of urban and 
rural developed land use. Developed areas include urban areas, commercial and industrial buildings, 
transportation corridors, and barren areas where vegetation has been removed or is absent. 

Barren 

Barren areas are open plots of rock, gravel, or soil that are either completely devoid of vegetation or 
contain only sparse (less than 2%), widely scattered, predominantly weedy herbaceous plants. Within the 
study area, barren areas are associated with equipment yards adjacent to agricultural fields and various 
water storage or delivery features. 

Urban 

Urban habitat includes relatively higher density residential areas and parks that may include landscaped 
areas, yards, gardens, and various buildings. Many urban areas include large landscape and shade trees 
such as ash (Fraxinus spp.), cedar (Cedrus spp.), eucalyptus (Eucalyptus spp.), London plane (Platanus 
spp.), maple (Acer spp.), redwood (Sequoia sempervirens), and pine (Pinus spp.). Because of a 
significant agricultural component, rural residential habitat is described above as an agricultural habitat 
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type. Parkland includes developed and maintained open, grassy areas, picnic facilities, and children’s 
playgrounds. Larger parks, such as Roeding Park in the city of Fresno, may include a pond or small lake. 

Commercial and Industrial 

Commercial and industrial areas include urban shops, businesses, warehouses, industrial plants, factories, 
junkyards, equipment storage yards, airports, and various municipal facilities as well as associated 
parking lots. Rural commercial areas include landfills, farm equipment yards, and agricultural processing 
and storage facilities; dairy farms are not considered to be a commercial and industrial habitat type but 
are instead described separately as an agricultural habitat type. Urban commercial and industrial areas 
often have associated landscaped vegetation. 

Transportation Corridors 

Transportation corridors in the study area include roads and railways, including portions of State Route 
(SR) 99, SR 152, and SR 145; numerous paved urban and county roads; and the UPRR and BNSF 
railways. For the purpose of habitat characterization, narrow strips of landscaped and/or ruderal 
vegetation associated with these corridors were not separately mapped and quantified; instead, these 
areas were mapped together with their associated corridor. Dirt farm roads associated with agricultural 
fields also were not distinguished separately from the adjacent agricultural land use. 

Natural and Semi-Natural Habitats 

Natural and semi-natural habitats are distinguished from the land uses and vegetation types described in 
the previous sections by the degree of current human influence on the vegetation composition and 
structure. While the natural and semi-natural vegetation types have been altered to some extent by past 
and present human activities, the composition and structure of these communities are generally not 
actively managed or controlled. A distinction is also made between those habitats that are largely 
characterized by native vegetation and those in which the dominant vegetation comprises introduced 
species. Natural and semi-natural habitats associated with aquatic features such as vernal pools and 
riparian corridors are discussed in Section 4.1.8.2, Aquatic Habitats. Natural and semi-natural terrestrial 
habitats, including California annual grassland, Great Valley mixed riparian forest, other riparian, 
eucalyptus woodland, and ruderal vegetation habitats are described below. 

California Annual Grassland 

California annual grassland habitat within the study area is best classified as part of the Amsinckia 
(menziesii, tessellata) alliances defined by Sawyer et al. (2009) and the nonnative grassland type 
described by Holland (1986) (Table 4-2). This community is characterized by an open to dense cover of 
grasses and herbaceous species less than 3 feet high. Scattered trees and shrubs may be present but 
provide minimal cover.  

California annual grassland in the study area is characterized by large expanses of open grassland 
comprised of nonnative annual grasses, such as ripgut brome, soft chess, foxtail barley, medusa-head 
(Taeniatherum caput-medusae), and wild oat. Common nonnative herbaceous species include yellow 
star-thistle, Italian thistle (Carduus pycnocephalus), prickly lettuce, mustards (Brassica spp.), and wild 
radish (Raphanus sativa). Many native annual and perennial herbaceous species may also be present 
within this grassland community. California annual grasslands may be used for cattle or sheep grazing, 
but these areas are not actively managed as pasture. Areas of California annual grassland are on soils 
suitable for vernal pools. 

Great Valley Mixed Riparian Forest 

Great Valley mixed riparian forest communities include sensitive riparian communities as identified on the 
List of California Terrestrial Natural Communities Recognized by the CNDDB (CDFG 2003). Great Valley 
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mixed riparian forest (a sensitive biological community) is equivalent to the valley foothill riparian 
community as defined by the California Wildlife Habitat Relationships (CWHR) System. 

The cottonwood-willow riparian community is part of the Populus fremontii Forest Alliance, Fremont 
cottonwood forest as described by Sawyer et al. (2009), and most closely resembles the Great Valley 
cottonwood riparian forest described by Holland (1986). Mixed riparian forest and woodland most closely 
resembles the Populus fremontii Forest Alliance described by Sawyer et al. (2009), while Holland (1986) 
describes this community as Great Valley mixed riparian forest. 

Other Riparian 

Several types of nonsensitive (i.e., not recognized as a sensitive natural community in the CNDDB) 
riparian communities were identified within the study area. Willow riparian forest in the study area may 
be classified as part of the Salix lasiolepis Shrubland Alliance (arroyo willow thickets) as defined by 
Sawyer et al. (2009) and most closely resembles the central coast arroyo willow riparian forest described 
by Holland (1986). Himalayan blackberry brambles and giant reed (Arundo donax) (Sawyer et al. 2009) 
are also present in riparian communities. 

Riparian communities are located on the banks of natural waterways including streams, sloughs, and 
rivers and, in some cases, constructed waterways. Riparian areas occur along the banks of rivers and 
streams and are generally characterized by a prevalence of hydrophytic vegetation but do not meet other 
criteria for wetlands. Riparian communities may consist of overstory species that are facultative wetland; 
however, soils, hydrology, and/or understory vegetation are not representative of wetland communities. 

Riparian communities can be found throughout the regional area. Riparian areas form transition zones 
between terrestrial and aquatic ecosystems, providing essential habitat for a variety of terrestrial as well 
as aquatic wildlife species. 

Eucalyptus Woodlands 

Eucalyptus woodlands are classified by Sawyer et al. (2009) as eucalyptus (E. globulus, E. camaldulensis) 
semi-natural woodland stands or eucalyptus groves. There is no corresponding natural community type in 
Holland (1986). These areas are characterized by relatively dense stands of eucalyptus trees. Within the 
study area, the understory vegetation typically comprises introduced annual grasses such as ripgut brome 
and Bermuda grass (Cynodon dactylon) with goose grass (Galium aprine) and dovefoot geranium 
(Geranium molle). In some areas, giant reed is also a common associated understory species.  

Ruderal Vegetation 

Ruderal vegetation types occur in areas where the natural vegetation has been removed or significantly 
degraded by past or current human activity. Ruderal vegetation is often associated with vacant lots, 
roadsides, and other highly disturbed areas. Vegetation in these areas is highly variable but often 
includes a mix of nonnative annual grasses such as ripgut brome, soft chess, wild oat, Italian ryegrass, 
foxtail barley, and weedy forbs such as bur clover, filaree, yellow star-thistle, Italian thistle, milk thistle 
(Silybum marinum), Russian thistle (Salsola tragus), and many others. Due to the highly variable nature 
of ruderal habitats, this type was not classified according to Sawyer et al. (2009) or Holland (1986). 
Ruderal areas may be similar to California annual grassland but are characterized by a greater level of 
disturbance. Ruderal areas are also similar to inactive farmland but do not occur in areas with evidence of 
active farming in the recent past. 

4.1.8.2 Aquatic Habitats 

This section describes the wetland and other water features that were mapped in the study area. 
Jurisdictional waters are further evaluated in detail in the Merced to Fresno Section Wetland Delineation 
Report (Authority and FRA 2011a). Jurisdictional water types have been broadly classified following A 
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Hydrogeomorphic Wetland Classification System (USACE 1993) and the Classification of Wetlands and 
Deepwater Habitats of the United States (Cowardin et al. 1979). 

Depressional/Palustrine Wetlands 

Depressional wetlands are a hydrogeomorphic class of wetlands that occur in topographic depressions 
where the dominant water sources are precipitation, groundwater discharge, and both inflow and 
overland flow from the adjacent uplands (USACE 1993). The palustrine system is a broad class of 
nontidal wetlands that was developed to include vegetated wetlands traditionally called by names such as 
marsh, swamp, bog, fen, and prairie. The palustrine system also includes small, shallow permanent or 
intermittent water bodies such as ponds. Palustrine wetlands may be situated shoreward of lakes, river 
channels, or estuaries; on river floodplains; in isolated catchments; or on slopes. They may also occur as 
islands in lakes or rivers (Cowardin et al. 1979). Palustrine wetlands identified within the study area 
include vernal pools, coastal and valley freshwater marsh, Fremont cottonwood forested wetlands, 
retention basins, and agricultural tailwater ponds. 

Fremont Cottonwood Forested Wetland 

Fremont cottonwood forested wetlands occur on soils intermittently or seasonally flooded or saturated by 
freshwater systems. Frequently, these community types are found along riparian corridors, floodplains 
subject to high-intensity flooding, or on low-gradient depositions along rivers and streams. These 
communities are described as typically containing an overstory dominated by Fremont cottonwood or 
mixed with other tree species including box elder (Acer negundo), Oregon ash (Fraxinus latifolia), 
California walnut (Juglans californica), or California sycamore (Platanus racemosa). The shrub layer within 
this community type is typically dominated by willow species (Salix spp.) and California wild grape (Vitis 
californica). The understory of Fremont cottonwood forested wetlands may support emergent perennial 
vegetation such as cattails (Typha spp.), sedges (Carex spp.; Schoenoplectus spp.) and rushes (Juncus 
spp.). Freshwater forested wetlands are nontidal, flooded, depressional wetlands and are categorized as 
Cowardin class: palustrine forested wetland (PFO). The Populus fremontii Forest Alliance, Fremont 
cottonwood forested wetland, is described by Sawyer et al. (2009) and is similar to the Great Valley 
cottonwood riparian forest described by Holland (1986). 

Vernal Pools and Other Seasonal Wetlands  

Vernal pools are a type of seasonal wetland characterized by a low, amphibious, herbaceous community 
dominated by annual herbs and grasses. Vernal pools are insular, astatic ecosystems that respond 
markedly to winter precipitation and summer desiccation. Vernal pools are associated with certain types 
of soil formations. Hardpan soil layers frequently form in the horizons of clay soils, leading to the 
formation of vernal pools with clay soils. California annual grassland can occur on similar types of soil 
formations but is not exclusively found associated with vernal pools. Once formed, these vernal pools 
have a specific flora and fauna associated with seasonal hydrology.  

Common plant species observed in vernal pools include woolly marbles (Psilocarphus brevissimus), 
popcorn flower (Plagiobothrys spp.), water pygmy-stonecrop (Crassula aquatica), annual hairgrass 
(Deschampsia danthonioides), purslane speedwell (Veronica peregrina), and toad rush (Juncus bufonius). 
Shallow vernal pools are often characterized by an abundance of nonnative grasses and forbs such as 
Mediterranean barley (Hordeum marinum) and hyssop-loosestrife (Lythrum hyssopifolium), but these 
areas also typically contain relatively high cover of native vernal pool plants such as coyote thistle 
(Eryngium spp.). Deeper parts of vernal pools are often characterized by creeping spikerush (Eleocharis 
macrostachya). The quality of vernal pools identified within the study area ranges from low quality where 
they occur in areas of inactive farmland to moderate quality where they occur in grazed California annual 
grassland. No high quality undisturbed vernal pools were identified within the wetland resource/habitat 
study areas. 
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Coastal and Valley Freshwater Marsh 

Coastal and valley freshwater marsh includes sensitive wetland communities as identified on the List of 
California Terrestrial Natural Communities Recognized by the CNDDB (CDFG 2003). This biological 
community is equivalent to the Schoenoplectus californicus Herbaceous alliance (Sawyer et al. 2009) and 
freshwater emergent wetland (Mayer and Laudenslayer 1988). 

Freshwater marsh habitats are semi-permanently flooded areas that typically support perennial emergent 
vegetation such as cattails, sedges, and rushes. Freshwater marshes are found on floodplains, backwater 
areas, and within the channels of rivers and sloughs. Freshwater marshes are nontidal, flooded, 
depressional wetlands and are designated as palustrine emergent semi-permanently flooded wetlands 
(PEMF) in Cowardin et al. (1979). 

Open Water 

This habitat type is characterized by shallow depressions such as incidental scrapes, tire ruts, and 
artificial hardpans that have an ephemeral hydroperiod. The features are typically bare or sparsely 
vegetated; opportunistic native and nonnative species are associated with both vernal and upland 
habitats. Inundation is not of a sufficient duration to produce hydric soils and/or defined wetland 
vegetation under normal hydrological cycles. Therefore, these features are not identified as wetlands.  

Constructed Basins 

Constructed basins are included within the palustrine wetland class. These constructed basins are highly 
disturbed and may be routinely managed through vegetation removal and dredging. Depending on 
substrate and management regimes, vegetation type and presence varies. Hydrology is variable based on 
precipitation, irrigation inputs/removal, and other management objectives. These landscape or 
management features make up the constructed basin wetland types described below. 

Stormwater retention basins are generally excavated earthen basins built to hold urban stormwater 
runoff. Most of the stormwater retention basins in the study area are associated with urban communities 
as well as commercial and industrial areas. Most of these basins are devoid of vegetation or support 
ruderal species that become established when the water levels are low or the basins are dry.  

Reservoirs include variously sized basins built to hold water for urban, industrial, or agricultural use. 
Water is generally either diverted or pumped into these areas and is held for use at a later time. 
Reservoirs are often lined to prevent or reduce water loss as a result of seepage into the soil and are 
generally devoid of vegetation.  

Agricultural tail water ponds are generally small, relatively shallow basins that are excavated in the low 
corners or along the side of an agricultural field or orchard for the purpose of capturing excess irrigation 
water. Excess water is then either allowed to gradually seep into the soil or is pumped into a nearby 
canal feature. Vegetation within these basins is often comprised of ruderal wetland plant species such as 
Bermuda grass, tall flat sedge (Cyperus eragrostis), sprangletop (Leptochloa spp.), and fireweed 
(Epilobium spp.). 

Other Waters 

Nonwetland waters investigated in the study area include natural and constructed watercourses located 
within the Merced, Chowchilla, Madera, and Fresno watersheds, as shown on Figures 4-3 through 4-8. All 
natural and constructed watercourses are considered potentially jurisdictional under the Preliminary 
Jurisdictional Delineation (PJD) format (USACE 2008). Natural drainage and constructed water features 
are discussed below with additional information located in the Merced to Fresno Section Hydraulics and 
Floodplains Technical Report (Authority and FRA 2011b) and in the Merced to Fresno Section Wetland 
Delineation Report (Authority and FRA 2011a).  
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Natural Watercourses 

Historically, natural watercourses included riverine areas of the study area, including the perennial San 
Joaquin River, Bear Creek, and several intermittent to ephemeral sloughs and creeks. Most historically 
natural watercourses have ephemeral hydrology either because of their small watershed size or because 
they have been impounded or diverted upstream into other watercourses for agricultural purposes. All 
are low-gradient systems with emergent vegetation along margins of pool-run habitat units with bottom 
substrates dominated by fine sediments (i.e., sand, silt, or clay). Riffle and other fast-water habitats are 
uncommon.  

Historically, natural watercourses have been influenced by the anthropogenic stressors affecting streams 
elsewhere in the San Joaquin Valley, such as agricultural land conversions of floodplains and associated 
water diversions combined with more than a century of exotic fish and invertebrate introductions (McBain 
and Trush 2002).  

Constructed Watercourses 

Constructed watercourses include linear water features such as canals and drains that have been 
constructed primarily for the conveyance of agricultural irrigation water. Canals range in size from small, 
shallow ditches (10 feet wide and 3 feet deep) to broad channels as much as 50 feet wide and 10 feet 
deep. Emergent vegetation as well as ruderal wetland species may occur in some areas, but many of the 
canals are routinely cleared of vegetation or treated with herbicide. A number of the canals convey water 
diverted from and discharge water into the natural drainage features described in the natural 
watercourse section above. Constructed waterways in the study area are considered potentially 
jurisdictional under the PJD format (USACE 2008). 

4.1.8.3 Special-Status Plant Communities 

Special-status plant communities on the List of California Terrestrial Natural Communities Recognized by 
the CNDDB (CDFG 2009) and identified as potentially occurring in the regional area based on CNDDB 
(CDFG 2003) search results include Great Valley mixed riparian forest, northern claypan vernal pool, 
valley sacaton grassland, and sycamore alluvial woodland. In addition, two natural communities tracked 
by the CNDDB were included in the database search for the regional area, including coastal and valley 
freshwater marsh and valley sink scrub. These CWHR habitat types identified as sensitive or as having a 
high inventory priority and determined to occur in the regional area are listed in Three of these 
communities were identified during reconnaissance-level habitat mapping surveys and are described 
above under the corresponding CWHR habitat classification descriptions (i.e., Great Valley mixed riparian 
forest is equivalent to both cottonwood-willow riparian and mixed riparian forest and woodland; vernal 
pool is described under California annual grassland; and coastal and valley freshwater marsh is equivalent 
to freshwater emergent wetland). The three remaining sensitive biological communities identified in the 
regional area but not in the study area (i.e., valley sacaton grassland, valley sink scrub, and sycamore 
alluvial woodland) are described in the following sections. 

Valley Sacaton Grassland 

Valley sacaton grassland is characterized by mid-height tussock-forming grassland dominated by alkali 
sacaton (Sporobolus airoides). This natural community was formerly extensive in the Tulare Lake Basin 
and along the San Joaquin Valley north to Stanislaus and Contra Costa counties; however, its distribution 
is currently much reduced. Site factors include fine-textured, poorly drained, usually alkaline soils. Most 
sites have seasonally high water tables or are inundated during winter flooding.  

Table 4-3. For purposes of this discussion, the term “sensitive” reflects terrestrial and aquatic plant 
communities that have been recognized as significant, represent a rare vegetation type, have limited 
distribution, and/or are recognized as such by CDFG. These communities are also recognized as applicable 
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to California Environmental Quality Act (CEQA) significance criteria so that if affected, a significant impact 
would occur. 

Three of these communities were identified during reconnaissance-level habitat mapping surveys and are 
described above under the corresponding CWHR habitat classification descriptions (i.e., Great Valley 
mixed riparian forest is equivalent to both cottonwood-willow riparian and mixed riparian forest and 
woodland; vernal pool is described under California annual grassland; and coastal and valley freshwater 
marsh is equivalent to freshwater emergent wetland). The three remaining sensitive biological 
communities identified in the regional area but not in the study area (i.e., valley sacaton grassland, valley 
sink scrub, and sycamore alluvial woodland) are described in the following sections. 

Valley Sacaton Grassland 

Valley sacaton grassland is characterized by mid-height tussock-forming grassland dominated by alkali 
sacaton (Sporobolus airoides). This natural community was formerly extensive in the Tulare Lake Basin 
and along the San Joaquin Valley north to Stanislaus and Contra Costa counties; however, its distribution 
is currently much reduced. Site factors include fine-textured, poorly drained, usually alkaline soils. Most 
sites have seasonally high water tables or are inundated during winter flooding.  

Table 4-3 
Sensitive Biological Communities Occurring in the Special-Status Plant Species Study Area 

 

CDFG 
CWHR 
(1988) Sawyer et al. (2009) Holland (1986) 

Identified as High Inventory 
Priority by CDFG 

Notea Noteb 

Freshwater 
Emergent 
Wetlandc 

Schoenoplectus acutus 
Alliance Coastal and Valley 

Freshwater Marsh No 
No 

Hardstem Bulrush Marsh (Rank G5/S4) 

Schoenoplectus californicus 
Alliance Coastal and Valley 

Freshwater Marsh Yes 
No 

California Bulrush Marsh (Rank G5/S4?) 

Typha (agustifolia, 
domingensis, latifolia) 
Alliance 

Coastal and Valley 
Freshwater Marsh No 

No 

Cattail Marshes (Rank G5/S5) 

Annual 
Grassland 

N/A – To be classified 
during spring field surveys 

Northern Claypan 
Vernal Pool and 
Northern Hardpan 
Vernal Pool 

Yes 

N/A 

Global and state rankings to 
be determined after spring 
surveys and classifications 
completed. 

Cottonwood-
Willow 
Riparianc 

Populus fremontii Forest 
Alliance 

Great Valley 
Cottonwood Riparian 
Forest 

Yes 
Yes 

(Rank G4/S3) 

Willow Riparian 
Forest and 
Woodlandc 

Salix lasiolepis Shrubland 
Alliance 

Central Coast Arroyo 
Willow Riparian Yes 

No 

(Rank G4/S4) 

Mixed Riparian 
Forest and 
Woodlandc 

Jugland hindsii; Hybrids 
Special; and Semi-Natural 
Woodland Stands 

Great Valley Mixed 
Riparian Forest Yes 

Yes 

(Rank G1/S1) 
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CDFG 
CWHR 
(1988) Sawyer et al. (2009) Holland (1986) 

Identified as High Inventory 
Priority by CDFG 

Notea Noteb 

Valley Oak 
Riparian Forest 
and Woodlandc 

Valley Oak Woodland 
Alliance 

Great Valley – Valley 
Oak Riparian Forest Yes 

Yes 

(Rank G2/S2) 

a Community identified in the Vegetation Classification and Mapping Program: List of California Terrestrial Natural Communities 
Recognized by the California Natural Diversity Database (CDFG 2003) as a special vegetation type either known or believed to be 
high priority for inventory in the CNDDB. 
b Community identified on the Vegetation Classification and Mapping Program: List of California Vegetation Alliances (CDFG 2009) 
as a high priority for inventory. The conservation status is designated as 1 to 5, preceded by a letter reflecting the appropriate 
geographic scale of the assessment (G = Global, N = National, and S = Subnational). The numbers have the following meaning: 

    1 = critically imperiled; 2 = imperiled; 3 = vulnerable; 4 = apparently secure; 5 = secure.  
c Vegetation community may also be subject to federal and/or state regulations protecting wetland and riparian areas. 

 

Valley Sacaton Grassland 

Valley sacaton grassland is characterized by mid-height tussock-forming grassland dominated by alkali 
sacaton (Sporobolus airoides). This natural community was formerly extensive in the Tulare Lake Basin 
and along the San Joaquin Valley north to Stanislaus and Contra Costa counties; however, its distribution 
is currently much reduced. Site factors include fine-textured, poorly drained, usually alkaline soils. Most 
sites have seasonally high water tables or are inundated during winter flooding.  

Valley Sink Scrub 

The valley sink scrub community formerly surrounded the large San Joaquin Valley lakes (Kern, Buena 
Vista, Tulare, and Goose) and ran north along the trough of the San Joaquin Valley through Merced 
County to the grasslands of the Sacramento Valley (Solano to Glenn County, west of the Sacramento 
River); however, this community is now essentially extirpated due to flood control, agricultural 
developments, and groundwater pumping. It is characterized by low, open to dense succulent shrublands 
dominated by alkali-tolerant plants in the Chenopodiacea family, especially iodinebush (Allenrolfea 
occidentalis) or several seepweed (Sueda) species. Understory vegetation in this community is usually 
lacking, although sparse herbaceous cover dominated by foxtail chess (Bromus madritensis ssp. rubens) 
occasionally develops. Site factors include heavy saline and/or alkaline clays of lakebeds or playas. High 
groundwater provides capillary water for the perennials in this community. Soil surfaces often have a 
brilliant, white, salty crust over dark, sticky clay.  

Sycamore Alluvial Woodland 

Sycamore alluvial woodland is open to moderately closed, winter-deciduous, broad-leafed riparian 
woodland overwhelmingly dominated by well-spaced California sycamore. Species in the subcanopy 
include widely spaced buckeye (Aesculus californica) and elderberry (Sambucus mexicana). The 
understory usually consists of grasses. This woodland community is generally found adjacent to 
intermittent streams that rely on rainfall rather than snowmelt. It is found in the South Coast Ranges 
from Alameda to Santa Barbara counties. 

4.1.8.4 Designated Critical Habitat 

Designated critical habitats are geographic areas currently occupied and providing essential habitat for 
one or more federally listed threatened or endangered species. Under the federal ESA, conservation is 
defined as “any and all methods and procedures used to bring a species to recovery; the point at which 
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the protections of the federal ESA are no longer needed” (3(3), 16 United States Code [U.S.C.] § 
1532(2)). 

Critical habitat is designated for 10 species within the regional area. Critical habitat for the following two 
species is present within the study area along the BNSF alignment near the community of Le Grand in 
Merced County: succulent owl’s clover (Castilleja campestris ssp. succulenta) and San Joaquin Valley 
Orcutt grass (Orcuttia inaequalis). Critical habitat for Hoover’s spurge (Chamaesyce hooveri) and hairy 
Orcutt grass (Orcuttia pilosa) has been designated in the regional area but does not occur within the 
study area. 
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5.0 Watershed Profile 
5.1 Landscape Context 

The San Joaquin River Basin covers 15,880 square miles and includes the entire area drained by the San 
Joaquin River (Central Valley Regional Water Quality Control Board [CVRWQCB] 2009). This basin 
includes all watersheds tributary to the San Joaquin River and the Delta south of the Sacramento River 
and south of the American River watershed (RWQCB 2004). The principal streams in the San Joaquin 
River Basin are the San Joaquin River and its larger tributaries: the Cosumnes, Mokelumne, Calaveras, 
Stanislaus, Tuolumne, Merced, Chowchilla, and Fresno Rivers (CVRWQCB 2004). Major reservoirs and 
lakes include Pardee, New Hogan, Millerton, McClure, Don Pedro, and New Melones (CVRWQCB 2004). 

The Tulare Lake Basin comprises the drainage area of the San Joaquin Valley south of the San Joaquin 
River (CVRWQCB 2004). The basin encompasses approximately 10.5 million acres, of which 
approximately 3.25 million acres are in federal ownership (CVRWQCB 2004). Surface water from the 
Tulare Lake Basin drains north into the San Joaquin River only in years of extreme rainfall (CVRWQCB 
2004). This essentially closed basin is situated in the topographic horseshoe formed by the Diablo and 
Temblor ranges on the west, by the San Emigdio and Tehachapi mountains on the south, and by the 
Sierra Nevada Mountains on the east and southeast (CVRWQCB 2004). 

The HST Merced to Fresno Section study area is in the southern portion of the San Joaquin River Basin. 
The basin extends from the Delta in the north to the northern boundary of the Tulare Lake Basin in the 
south, and from the crest of the Sierra Nevada Mountains in the east to the crest of the California Coastal 
Ranges in the west. The river basin encompasses about 13,500 square miles. The San Joaquin River 
Basin includes large areas at high elevations along the western slope of the Sierra Nevada Mountains. As 
a result, significant snowmelt runoff feeds the river during late spring and early summer. Flood flows 
typically occur between April and June. 

5.1.1 Merced County Stream Group 

Streams in the Merced County Stream Group originate east and northeast of the city of Merced and 
includes Black Rascal Creek, Bear Creek, Cana Creek, Owens Creek, and Mariposa Creek (Figure 4-1). A 
major flood control project authorized in the 1940s provided a diversion from Black Rascal Creek to Bear 
Creek, a diversion between Owens Creek and Mariposa Creek, and channel improvements and levees. 
Five small reservoirs east and northeast of Merced reduced flood risks to agricultural areas, the city of 
Merced, Le Grand, and other smaller communities.  

5.1.2 Chowchilla River 

The Chowchilla River originates in the Sierra Nevada Mountains and drains approximately 600 square 
miles (Figure 4-1). Because of the low elevation of the watershed, most of the flow in the Chowchilla 
River results from rainfall. Immediately east of the study area, the Chowchilla River forms three separate 
branches. From north to south, these branches are the Chowchilla River, Ash Slough, and Berenda 
Slough. The branches discharge into the San Joaquin River via the Eastside Bypass. The only regulating 
dam on the Chowchilla River is Buchanan Dam, which forms H.V. Eastman Lake 15 miles northeast of 
Chowchilla. 

5.1.3 Fresno River 

The Fresno River originates in the foothills of the Sierra Nevada Mountains and drains approximately 
500 square miles (Figure 4-1). Similar to the Chowchilla River, most of the flow in the Fresno River 
results from rainfall. The Fresno River discharges into the Eastside Bypass. The only regulating dam on 
the Fresno River is Hidden Dam, which forms Hensley Lake about 15 miles northeast of Madera. 
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5.1.4 San Joaquin River 

Within the study area, the San Joaquin River receives flows from the Fresno and Chowchilla rivers, Bear 
and Owens creeks, and Ash and Berenda sloughs (Figure 4-1). These streams flow through the study 
area in a generally southwest direction and discharge into the Chowchilla and Eastside bypass canals that 
parallel the river along its eastern side. These bypass canals ultimately discharge into the San Joaquin 
River downstream from the study area. 

The remaining streams in the study area have basins that lie primarily at lower elevations. In contrast to 
the San Joaquin River, flooding in these streams results from intense rainfall events between November 
and April. Although flooding caused by snowmelt is longer in duration and generates larger volumes of 
runoff, floods that result from rainfall produce the highest peak flows.  

Friant Dam controls base flows and floodwater in the San Joaquin River. Historical diversions left the 
lower portion of the river dry; however, a base flow to the ocean is being restored to support the 
reintroduction of anadromous salmonids. 

5.2 Watershed Profiles  

The HST Merced to Fresno Section is associated with the following basin/subbasin units (with associated 
HUC-8 codes):  

 San Joaquin / Middle San Joaquin-Lower Merced-Lower Stanislaus (18040002). 
 San Joaquin / Upper Merced (18040008). 
 San Joaquin / Middle San Joaquin-Lower Chowchilla (North) (18040001). 
 San Joaquin / Fresno River (18040007). 
 San Joaquin / Middle San Joaquin-Lower Chowchilla (South) (18040001). 
 San Joaquin / Upper San Joaquin (18040006). 
 Tulare-Buena Vista Lakes / Upper Dry (18030009). 

Figure 4-1 shows the HST MF alternatives within the context of the four main watersheds applicable to 
the proposed project. Within Section 3, Methodology, it was explained that the division of the north and 
south portions of the San Joaquin / Middle San Joaquin-Lower Chowchilla watershed (18040001) was 
done to allow for a north-to-south tracking of watershed units. Both the north and south areas do belong 
to the same larger watershed (18040001) (Figure 4-1).  

Table 5-1 illustrates applicable information related to these watersheds. The four watersheds shown in 
bold are the four that the MF alternatives intersect; thus, the impact analysis within Section 6 focuses on 
these four watersheds. Tables 5-2 and 5-3 provided additional information about Ecoregional 
classifications (Level 4) distributed throughout the watersheds (also see Figures 5-1 and 5-2), and Table 
5-4 provides information on wetlands and other waters in the four main watershed.  

The figures mentioned in the bulleted list above are depicted in Figures 5-3 through 5-8. These figures 
show the individual HUC-8 watersheds in relation to the PWA and regional context.  
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Table 5-1 
Watersheds within the Merced to Fresno Section – Major Water Features 

 

Basin/ 
Subbasin  

(HUC—8 No.) 

Major Water Features
(Applicable to the HST 

Alternatives) 

Total 
Watershed 

Area 
(Acres) 

Watershed Area 
within 

PWA(subset of 
total watershed 

area) 

% Watershed 
Area within PWA

(out of Total 
Watershed Area)

San Joaquin / Middle San 
Joaquin-Lower Merced-
Lower Stanislaus  
(18040002) 

None a 587,177 34,451 5.9% 

San Joaquin / Upper 
Merced (18040008) 

Dry Creek 812,331 50,074 6.2% 

San Joaquin / Middle San 
Joaquin-Lower Chowchilla 
(North) b 
(18040001) 

Bear Creek, Black Rascal 
Creek, Chowchilla River, 
Cottonwood Creek, Deadman 
Creek, Duck Slough, 
Dutchman Creek, Eastside 
Bypass, Main Canal, 
Mariposa Creek, Owens 
Creek, San Joaquin River 

2,256,102 1,301,566 73.7% 

San Joaquin / Middle San 
Joaquin-Lower Chowchilla 
(South) b 
(18040001) 

Chowchilla Canal, 
Cottonwood Creek, Main 
Canal, San Joaquin River 

954,536 52.8% 

San Joaquin / Fresno River 
(18040007) 

Berenda Creek, Berenda 
Slough, Dry Creek, Eastside 
Bypass, Fresno River, 
Schmidt Creek, Dry Creek 

414,625 262,911 63.4% 

San Joaquin / Upper San 
Joaquin (18040006) 

None a 1,048,739 1,932 0.2% 

Tulare-Buena Vista Lakes 
/ Upper Dry  
(18030009) 

None a 1,361,067 401,268 29.5% 

Total NA 6,480,041 2,214,078 34.2% 

Acronym: HUC = Hydrologic Unit Code 
a None does not imply that no drainages are present; rather, it suggests that no major watercourses intersect with the HST 
alternatives.  
b The San Joaquin / Middle San Joaquin-Lower Chowchilla (HUC-8: 18040001, 18040002) is one watershed by name (i.e., one 
name, but with two HUC-8 codes). Along the HST alternatives, this watershed curves around and thus the Merced to Fresno 
alignment hits the same watershed twice. Thus, for this analysis, HUC-8 18040001 was divided up into North and South 
components to allow for a North to South progression within data analysis and text. Here, the data are shown for both components 
(i.e., North, South) combined together.  
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Table 5-2 
Watersheds within the Merced to Fresno Section – Ecoregional Area Classes 

 

Basin/ 
Subbasin (HUC—8 No.) 

Ecoregional Area Classes 
within Total Watershed 

(e.g., 6b, 6c) 
Ecoregional Area Classes within PWA

(e.g., 6b, 6c) 

San Joaquin / Middle San 
Joaquin- Lower Merced-Lower 
Stanislaus (18040002) 

6aa, Eastern Hills 
6r, East Bay Hills/Western Diablo 
Range 
6z, Diablo Range 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7n, Manteca/Merced Alluvium 
7o, Westside Alluvial Fans and 
Terraces 

7d, Southern Hardpan Terraces 
7n, Manteca/Merced Alluvium 
 

San Joaquin / Upper Merced 
(18040008) 

5a, Sierran Alpine 
5h, Central Sierra Lower Montane 
Forests 
5k, Southern Sierra Subalpine 
Forests 
5l, Southern Sierra Upper Montane 
Forests 
5m, Southern Sierra Mid-Montane 
Forests 
5n, Southern Sierra Lower 
Montane Forest and Woodland 
6b, Northern Sierran Foothills 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7n, Manteca/Merced Alluvium 

6b, Northern Sierran Foothills 
7d, Southern Hardpan Terraces 
7n, Manteca/Merced Alluvium 

San Joaquin / Middle San 
Joaquin-Lower Chowchilla 
(18040001) 

5h, Central Sierra Lower Montane 
Forests 
5n, Southern Sierra Lower 
Montane Forest and Woodland 
6aa, Eastern Hills 
6b, Northern Sierran Foothills 
6c, Southern Sierran Foothills 
6r, East Bay Hills/Western Diablo 
Range 
6z, Diablo Range 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7n, Manteca/Merced Alluvium 
7o, Westside Alluvial Fans and 
Terraces 
7p, Granitic Alluvial Fans and 
Terraces 
7q, Panoche and Cantua Fans and 

6b, Northern Sierran Foothills 
6c, Southern Sierran Foothills 
6z, Diablo Range 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7n, Manteca/Merced Alluvium 
7o, Westside Alluvial Fans and Terraces 
7p, Granitic Alluvial Fans and Terraces 
7q, Panoche and Cantua Fans and Basins 
7r, Tulare Basin/Fresno Slough 
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Basin/ 
Subbasin (HUC—8 No.) 

Ecoregional Area Classes 
within Total Watershed 

(e.g., 6b, 6c) 
Ecoregional Area Classes within PWA

(e.g., 6b, 6c) 
Basins 
7r, Tulare Basin/Fresno Slough 

San Joaquin / Fresno River 
(18040007) 

5m, Southern Sierra Mid-Montane 
Forests 
5n, Southern Sierra Lower 
Montane Forest and Woodland 
6b, Northern Sierran Foothills 
6c, Southern Sierran Foothills 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7p, Granitic Alluvial Fans and 
Terraces 

6b, Northern Sierran Foothills 
6c, Southern Sierran Foothills 
7d, Southern Hardpan Terraces 
7m, San Joaquin Basin 
7p, Granitic Alluvial Fans and Terraces 

San Joaquin / Upper San Joaquin 
(18040006) 

5a, Sierran Alpine 
5k, Southern Sierra Subalpine 
Forests 
5l, Southern Sierra Upper Montane 
Forests 
5m, Southern Sierra Mid-Montane 
Forests 
5n, Southern Sierra Lower 
Montane Forest and Woodland 
6c, Southern Sierran Foothills 

6c, Southern Sierran Foothills 

Tulare-Buena Vista Lakes / 
Upper Dry (18030009) 

5n, Southern Sierra Lower 
Montane Forest and Woodland 
6aa, Eastern Hills 
6ab, Pleasant Valley/Kettleman 
Plain 
6c, Southern Sierran Foothills 
6z, Diablo Range 
7d, Southern Hardpan Terraces 
7p, Granitic Alluvial Fans and 
Terraces 
7q, Panoche and Cantua Fans and 
Basins 
7r, Tulare Basin/Fresno Slough 

7d, Southern Hardpan Terraces 
7p, Granitic Alluvial Fans and Terraces 
7r, Tulare Basin/Fresno Slough 
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Table 5-3 
Ecoregional Areas within the Merced to Fresno Section 

 

Ecoregional Area Classes within PWA 
(e.g., 6b, 6c) 

Ecoregional Area Classes within PWA 
(acreage of each class) 

6aa, Eastern Hills 83,825 

6b, Northern Sierran Foothills 151,149 

6c, Southern Sierran Foothills 89,741 

6z, Diablo Range 57 

7d, Southern Hardpan Terraces 498,346 

7m, San Joaquin Basin 310,226 

7n, Manteca/Merced Alluvium 301,686 

7o, Westside Alluvial Fans and Terraces 164,736 

7p, Granitic Alluvial Fans and Terraces 599,050 

7q, Panoche and Cantua Fans and Basins 13,685 

7r, Tulare Basin/Fresno Slough 1,578 

Total 2,214,078 

 
  



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 5.0 WATERSHED PROFILE 

 Page 5-7 

 

Table 5-4 
Wetlands and Other Waters (PJD Data) Located Within the Four Main Watersheds 

(PJD Data; Aquatic Resources within the Wetland Study Area) 
 

Watershed 

Middle San 
Joaquin-Lower 

Chowchilla 
(North) 

Upper Chowchilla-
Upper Fresno 
(Fresno River) 

Middle San 
Joaquin-Lower 

Chowchilla (South) 

Tulare-Buena 
Vista 

Lakes/Upper 
Dry 

Wetlands 

Vernal Pool 60.88 22.57 3.72 0.05 

Seasonal Wetland 1.46 4.31 1.19 -- 

Freshwater Marsh 0.81 4.22 -- -- 

Palustrine Forested 
Wetland 29.30 2.02 0.83 -- 

Total Wetland Acres 92.45 33.12 5.74 0.05 

Other Waters 

Natural Watercourse 48.26 66.72 10.70 -- 

Constructed 
Watercourse 48.61 59.12 8.15 2.87 

Constructed Basin 17.21 29.81 5.62 17.25 

Open Water 2.32 4.51 1.24 3.20 

Total Other Waters 
Acres 116.4 160.16 25.71 23.32 

Waters of the U.S.  

Total Acres 208.85 193.28 31.45 23.37 
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Figure 5-1 
Watershed Subbasins and 
Ecoregions in the Regional 

Area of the Merced to 
Fresno Section 
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Figure 5-2 
Ecoregions in the Vicinity of the 

Merced to Fresno Section 
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Figure 5-3 
Middle San Joaquin-Lower 

Chowchilla Watershed Subbasin 
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Figure 5-4 
Upper Merced Watershed 

Subbasin 





CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 5.0 WATERSHED PROFILE 

 Page 5-15 

 

Figure 5-5 
Middle San Joaquin-Lower 

Chowchilla Watershed 
Subbasin 
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Figure 5-6 
Upper Chowchilla-Upper 

Fresno Watershed Subbasin 
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Figure 5-7 
Upper San Joaquin Watershed 

Subbasin 
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Figure 5-8 
Upper Dry Watershed Subbasin 
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6.0 Watershed Level Evaluation of Impacts 
on Aquatic Resources  

Section 6 includes relevant tables, figures, and appendices that illustrate the data analysis and results of 
the watershed level evaluation of aquatic resources (Tables 6-1 through 6-3 and Figures 6-1 through 6-9, 
presented at the end of this chapter). Tables and figures provide land use data used to characterize land 
uses that would likely lead to the degradation of aquatic resources (e.g., high-intensity agriculture, 
developed areas), may lead to a moderate amount of degradation (e.g., low intensity agriculture), or lead 
to a portion of the resource types being maintained with little to no degradation (e.g., open space). 
Appendix C, which provides the specific results of data analysis completed on data obtained via GIS 
analysis of watershed-level data, provides evidence suggesting that the UPRR/SR 99 Alternative and 
Hybrid Alternative would have less impact on the watersheds than the BNSF Alternative. Additional data 
provided in the appendix material show that these remaining two alternatives are similar in many ways, 
especially when data are evaluated within each of the four main watersheds. Appendix D provides 
another layer of watershed analysis for the five potential mitigation sites analyzed in the MSIP. 

6.1 Watershed Condition  

The WER documents how field information and mapped watershed information were used to evaluate 
existing conditions and the relative impact of project alternatives on aquatic resources by watershed. The 
main objective in the watershed evaluation is to evaluate the abundance, diversity, and ecological 
condition of aquatic resources (e.g., attributes) in defined PWAs. Therefore, each of the three attributes 
(abundance, diversity, and ecological condition) was used to screen each project alternative (alignment). 
The alternative that results in the least amount of impacts affects the fewest acres of various aquatic 
resources, or best preserves functions and values, or results in a combination of lower acreages and 
diminished functions and values.  

Consideration was also given to the amount of impacts each alignment would have on those aquatic 
resources that are relatively rare or diminished in the PWAs. Likewise, consideration was given to the 
amount of impacts from each alternative that would occur on aquatic resources that are in relatively good 
ecological condition. Also, weight of evidence was used to combine the results of the evaluation and to 
summarize aquatic resource impacts attributed to each project alternative.  

Level 2 Evaluation of Wetlands with CRAM.  Before the preparation of this report, a CRAM 
evaluation was completed at over forty locations along the Merced to Fresno alternatives (Table 6-1; 
Figures 6-1 through 6-4). Although each particular CRAM evaluation is site-specific, the aggregate of the 
CRAM Assessment Areas provides an initial look at the current watershed condition. 

Results for both riverine and nonriverine assessment areas are summarized in Tables 6-4 and 6-5.  

Watershed Profile. The watershed evaluation also describes the “watershed profile” of aquatic 
resources within the PWA, and per watershed within the PWA (Figures 6-5 through 6-8). The profile 
includes the following information:  

 Percent relative acreage of mapped wetlands and waters, including both PJD and NWI/Holland 
sources of data. 

 Percent relative linear length of mapped NHD aquatic resources. 

 Percent relative condition (good, fair, poor) of PJD and NWI wetlands (including the Holland Vernal 
Pool data) based on land cover. 
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Table 6-4a 
Nonriverine Assessment Areas (Vernal Pools, Seasonal Wetlands) 

 
 UPRR/SR 99 BNSF Hybrid 

Good 
-- 
-- 

-- 
-- 

-- 
-- 

Fair 
-- 
-- 

n=7 
Mean = 59 

n=5 
Mean = 56 

Poor 
n=2 

Mean = 42 
n=6 

Mean = 42 
n=5 

Mean = 43 

Total CRAM 
Score  Mean = 42 (Poor) Mean = 51 (Fair) Mean = 50 (Fair) 

 

Table 6-4b 
Riverine Assessment Areas (Natural Watercourses, Palustrine Forested Wetlands) 

 

 UPRR/SR 99 BNSF Hybrid 

Good 
n=1  

Score = 84 
n=1  

Score = 84  
n = 1 

Score = 84 

Fair 
n=6 

Mean = 60 
n=9 

Mean = 58 
n=8 

Mean = 58 

Poor 
n=8 

Mean = 40 
n=6 

Mean = 45 
n=6 

Mean = 43 

Total CRAM 
Score Mean = 51 (Fair) Mean = 55 (Fair) Mean = 54 (Fair) 

Source: AECOM and CH2M HILL(2012); MF Footprint, January 2012. 

 

Table 6-5 
MF Impacts on PJD Wetland Types Per Watershed - Per Alternative 

(Acreages refer to North-South Alignments, Direct Permanent Impacts only) 
 

  

No. 
AAs 

AAs per 
Alternative

(H/U/B) 
Rating Hybrid UPRR BNSF 

MSJ-LC (North) 

Vernal Pools 0 a 0/0/0 c ND (Poor) 0.83 d 0.83 11.53 

Seasonal Wetlands  1 0/0/1 Poor 0 0 0.1 

Freshwater Marsh -- -- NA 0 0 0.04 

Palustrine Forested Wetlands  3 b 0/0/2 Fair 3.64 3.55 1.68 

Natural Watercourses  3 b 0/0/2 Fair 1.29 1.24 2.35 

Constructed Watercourses  5 3/2/3 Poor 5.01 4.75 5.21 

Constructed Basins  1 b 0/0/0 Poor 0.28 0.28 0.54 

Open Water  -- -- NA 0.33 0.33 0.7 

Mixed Riparian  3 b 0/0/2 Fair 1.98 1.91 3.42 

Other Riparian  3 2 0/0/2 Fair 0.81 0.73 2.02 



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 6.0 WATERSHED LEVEL EVALUATION OF IMPACTS ON AQUATIC RESOURCES 

 Page 6-3 

 

  

No. 
AAs 

AAs per 
Alternative

(H/U/B) 
Rating Hybrid UPRR BNSF 

UC-UF 

Vernal Pools 11 7/1/10 Fair/Poor 2.31 0.19 3.67 

Seasonal Wetlands  4 3/1/2 Fair/Poor 1.1 1.08 1.18 

Freshwater Marsh -- -- NA 0.04 0 0.24 

Palustrine Forested Wetlands  14 10/5/9 Fair/Poor 0.05 0.2 0.1 

Natural Watercourses  14 10/5/9 Fair/Poor 3.13 3.25 2.64 

Constructed Watercourses  2 0/2/0 Poor 3.47 1.92 0.87 

Constructed Basins  0 0/0/0 ND 0.89 2.06 1.67 

Open Water  -- -- NA 0.41 0.22 0.87 

Mixed Riparian  14 10/5/9 Fair/Poor 1.89 3.69 0.64 

Other Riparian  14 10/5/9 Fair/Poor 0.66 0.94 0.27 

MSJ-LC (South) 

Vernal Pools 0 0/0/0 ND 0.98 0 0.98 

Seasonal Wetlands  0 0/0/0 ND 0.35 0 0.35 

Freshwater Marsh -- -- NA 0 0 0 

Palustrine Forested Wetlands  2 1/2/1 Good/Fair 0 0.27 0 

Natural Watercourses  2 1/2/1 Good/Fair 0.91 0.63 0.91 

Constructed Watercourses  2 0/2/0 Poor 1.34 1.32 1.34 

Constructed Basins  0 0/0/0 ND 0.1 0.36 0.1 

Open Water  -- -- NA 0.43 0.52 0.43 

Mixed Riparian  2 1/2/1 Good/Fair 1.1 1.29 1.1 

Other Riparian  2 1/2/1 Good/Fair 0 0 0 

UD 

Vernal Pools 0 0/0/0 ND 0 0 0 

Seasonal Wetlands  0 0/0/0 ND 0 0 0 

Freshwater Marsh -- 0/0/0 NA 0 0 0 

Palustrine Forested Wetlands  0 0/0/0 ND 0 0 0 

Natural Watercourses  0 0/0/0 ND 0 0 0 

Constructed Watercourses  1 1/1/1 Poor 0.81 0.81 0.81 

Constructed Basins  0 0/0/0 ND 3.48 3.48 3.48 

Open Water  -- 0/0/0 Poor 0.42 0.42 0.42 

Mixed Riparian  0 0/0/0 ND 0 0 0 

Other Riparian  0 0/0/0 ND 0 0 0 
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No. 
AAs 

AAs per 
Alternative

(H/U/B) 
Rating Hybrid UPRR BNSF 

Source: AECOM and CH2M HILL (2012); January 1012 Construction Footprint. 

Note: “NA” refers to not applicable; in general, the CRAM evaluation did not include freshwater marsh, constructed  

basins and open water aquatic resource types.  

“ND” refers to no data available in a particular watershed.  

a Seasonal wetland data was used to estimate condition for vernal pools. 

b One or more AAs are located in HMFs and not within one or more of the alternatives. 

c Number of AAs located within each alignment; i.e., Hybrid/UPRR-SR99/BNSF. 

d Shaded cells refer to alternatives without sampled CRAM AAs; non-shaded cells related to alternatives with sampled CRAM AAs. 

 

Watershed Impact Profile. For each of the alternative alignments, the watershed “impact profile” is 
also assessed. The impact profile has three components: direct permanent impacts, direct temporary 
impacts (in areas where the impact would occur only during construction), and indirect permanent 
impacts (250-foot buffer adjacent to the construction footprint). Impacts are reported for each wetland 
and water resource, by alternative for each watershed, and linear feet are provided where applicable.  

Using the watershed profile and the impact profile, the watershed evaluation compares impacts to 
determine whether the type of impacted aquatic resources along each alignment were “typical” of the 
watershed profiles for the PWA and individual watersheds. The comparative impact assessment also 
includes the rating of each project alignment, taking into account the following factors: 

 Total acreage of aquatic resources impacted. 
 Total acreage of aquatic resources in good condition that may be impacted. 
 Acreage of vernal pool wetlands impacted (combined direct and indirect impacts).  
 Any impacts on other noted special aquatic resources per watershed. 

6.2 Watershed Analysis Results 

6.2.1 Watershed Profile – Level 1 Watershed Evaluation of Existing 
Conditions and Land Uses (GAP-NLB, DWR Data) 

6.2.1.1 Watershed Profiles  

As described previously in this report, land use types are utilized to infer the condition of wetland/water 
resources at the watershed scale (Figures 6-7, 6-8). The mapbooks in Appendix C-1 show the land use 
classes within the four main watersheds, as well as superimposed upon the CRAM Assessment Areas. The 
percentages of land use condition classes, as well as figures showing the relative comparisons of good, 
fair, and poor quality wetlands are shown in Appendix C-2.  

In general, the Vernal Pools (Holland) wetland type dominates all watershed profiles within the PWA, with 
the exception of the Upper San Joaquin Watershed (Appendix C-3). However, it is important to note that 
the Vernal Pools (Holland) wetland type is derived from a much broader dataset than the NWI Data and, 
therefore, results in overlap of the other three wetland types (i.e., Freshwater Emergent Wetland, 
Freshwater Forested/Shrub Wetland, and Riverine). As such, with the exclusion of the Vernal Pools 
(Holland) wetland type, the Freshwater Emergent Wetland is the generally dominant wetland type 
throughout all watersheds, with the exception of the Middle San Joaquin-Lower Merced-Lower Stanislaus 
and Upper Merced Watersheds, where Freshwater Forested/Shrub Wetland is slightly more prevalent. 
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The PWA pie chart without the Vernal Pool (Holland) wetland type illustrates the prevalence of the 
Freshwater Emergent Wetland within the watershed profiles. The Riverine wetland type is generally 
under 5% of the watershed profiles. 

6.2.1.2 Distribution of Wetland Types Across Watersheds  

The Middle San Joaquin-Lower Chowchilla (North) Watershed encompasses the greatest amount of area 
within the study area and contains the majority of all wetland types; the exception being the Freshwater 
Forested/Shrub Wetland, which is dominated by the Middle San Joaquin-Lower Chowchilla (South) 
Watershed (Appendix C-4). The Middle San Joaquin-Lower Chowchilla (North) Watershed also 
encompasses the greatest amount of area within the designated Ecological Connectivity Areas. The 
Middle San Joaquin-Lower Chowchilla (South) Watershed encompasses the second-most extent within 
the study area and contains large portions of all wetland types, most notably the Freshwater 
Forested/Shrub Wetland type. The Upper Chowchilla-Upper Merced Watershed contains sizable portions 
of the Vernal Pools (Holland), Riverine, Natural Watercourses, and Constructed Watercourses wetland 
types. In addition, the Upper Chowchilla-Upper Merced Watershed is the most prevalent watershed within 
the Modeled Wildlife Corridors. In general, the other watersheds do not contain large portions of the 
wetland types, except for the Upper Dry Watershed related to Constructed Watercourses and the Upper 
Merced Watershed related to Riverine and Freshwater Forested/Shrub Wetland. 

6.2.2 Watershed Impact Profile – Level 1 Watershed Evaluation of 
Impacts (NWI-Holland-NHD Data)  

6.2.2.1 Middle San Joaquin-Lower Chowchilla North Watershed Impacts 

Within the Middle San Joaquin-Lower Chowchilla North watershed, the UPRR/SR 99 Alternative and 
Hybrid Alternative result in very similar impacts across all NWI Data wetland types (Appendices C-5, C-6). 
The Hybrid Alternative results in slightly more impacts than the UPRR/SR 99 Alternative related to Natural 
Watercourses and Constructed Watercourses, and the UPRR/SR 99 Alternative results in slightly more 
impacts than the Hybrid Alternative related to Vernal Pools. The BNSF Alternative results in the greatest 
amount of impacts on Vernal Pools, Freshwater Emergent Wetlands, Riverine, and Natural Watercourses. 
The Vernal Pools wetland type has the largest numeric impact within this watershed, with the BNSF 
Alternative resulting in up to 112.97 acres of direct permanent impact on Vernal Pools and up to 46.61 
acres and 46.21 acres of direct permanent impact for the UPRR/SR 99 Alternative and Hybrid Alternative, 
respectively. Impacts on Freshwater Emergent Wetlands and Riverine are minimal within this watershed 
and occur only with the BNSF Alternative. 

6.2.2.2 Upper Chowchilla-Upper Fresno Watershed Impacts 

Within the Upper Chowchilla – Upper Fresno watershed, the Vernal Pools wetland type has the largest 
numeric impact, with the BNSF Alternative resulting in up to 12.37 acres of direct permanent impact. The 
highest impacted NWI Data wetland type related to the UPRR/SR 99 Alternative in this watershed is 
Riverine, with up to 2.42 acres of direct permanent impact, and the highest impacted NWI wetland type 
related to the Hybrid Alternative in this watershed is Freshwater Emergent Wetlands, with up to 2.10 
acres of direct permanent impact. It should be noted no impacts occur on the Freshwater Forested/Shrub 
Wetlands NWI Data wetland type within this watershed. 

6.2.2.3 Middle San Joaquin-Lower Chowchilla South Watershed Impacts 

Within the Middle San Joaquin-Lower Chowchilla South watershed, the BNSF Alternative and Hybrid 
Alternative result in the same impacts across all NWI Data wetland types. The highest impacted wetland 
type related to the BNSF Alternative and Hybrid Alternative within this watershed is Vernal Pools, with up 
to 8.57 acres of direct permanent impact. The UPRR/SR 99 Alternative is the only alternative to result in 
impacts on the Freshwater Forested/Shrub Wetlands wetland type within this watershed, with up to 0.14 
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acre of direct permanent impact. The highest impacted wetland type related to the UPRR/SR 99 
Alternative within this watershed is Constructed Watercourses, with up to 0.83 linear miles of direct 
permanent impact. No impacts occur on the Freshwater Emergent Wetlands wetland type within this 
watershed. 

6.2.2.4 Upper Dry Watershed Impacts 

Within the Upper Dry watershed, none of the three alternatives result in impacts on the NWI Data 
wetland types. 

Results are summarized in Table 6-6.  
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Table 6-6 
Wetlands and Other Waters (NWI, NHD, Holland Data) Located within the Four Main Watersheds and Impacts from the Hybrid Alternative 
(Aquatic Resources within the Project Watershed Area and the MF Construction Footprint, CF - Direct Permanent Impact, DPI, only; Hybrid 

Alternative) 
 

Watershed 

Middle San 
Joaquin-Lower 

Chowchilla 
(North) 

 Upper 
Chowchilla-Upper 

Fresno (Fresno 
River) 

 Middle San 
Joaquin-Lower 

Chowchilla 
(South) 

 Tulare-Buena 
Vista 

Lakes/Upper 
Dry 

 

Wetlands (acres) 

Holland Vernal Pool 
Complexes a 274,282.70 [CF-DPI/ 

PWA = %] b 34,840.73  111,830.38  5719.33  

CF-DPI acres 46.21 0.02% 0 0% 8.57 0.01% 0 0% 

Condition Rating c Good  Fair  Good  Poor  

Vernal Pools; Seasonal 
Wetlands; Freshwater 
Wetlands 
(Freshwater Emergent 
Marsh per NWI) 

93,553.44  2,746.30  23,214.75  446.99 

 

CF-DPI acres 0 0% 0.04 0.001% 0 0% 0.4 0.09% 

Condition Rating Good  Poor  Good  Poor  

Palustrine Forested Wetland  
(Freshwater Forested/Shrub 
Wetland per NWI) 

2,891.99  445.96  7,726.16  244.77 
 

CF-DPI acres 2.28 0.08% 0 0% 0 0% 0 0% 

Condition Rating Fair  Fair  Poor  Poor  

Natural Watercourse 
(Riverine per NWI) 3,443.35  1,051.04  2,042.32  130.36  

CF-DPI acres 0 0% 1.69 0.16% 0.92 0.05% 0 0% 

Condition Rating Fair  Poor  Poor  Poor  

Total Wetland (acres)  99,888.78  4,243.30  32,983.23  822,12  



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 6.0 WATERSHED LEVEL EVALUATION OF IMPACTS ON AQUATIC RESOURCES 

 Page 6-8 

 

Watershed 

Middle San 
Joaquin-Lower 

Chowchilla 
(North) 

 Upper 
Chowchilla-Upper 

Fresno (Fresno 
River) 

 Middle San 
Joaquin-Lower 

Chowchilla 
(South) 

 Tulare-Buena 
Vista 

Lakes/Upper 
Dry 

 

Total CF-DPI Impact 
Acreage 48.49 0.05% 1.73 0.04% 9.49 0.03% 0.4 0.05% 

Other Waters (linear miles) 

Natural Watercourse 
(Stream per NHD) 1,999.66  431.00  787.49  67.41  

CF-DPI linear miles 0.24 0.01% 0.36 0.08% 0.02 0.003% 0 0% 

Condition Rating Good  Fair  Good  Poor  

Constructed Watercourse 
(Canal per NHD) 2,250.20  399.79  1,433.88  694.55  

CF-DPI linear miles 2.7 0.12% 1.41 0.35% 0.61 0.04% 0.33 0.05% 

Condition Rating Poor  Poor  Poor  Poor  

Total Other Waters (linear 
miles) 4,249.86  830.79  2,221.37  761.96  

Total CF-DPI Impacts 
(linear miles) 2.94 0.07% 1.77 0.21% 0.63 0.03% 0.33 0.04% 

Source: AECOM and CH2M HILL (2012); MF Footprint, January 2012. 
a The Holland data set includes areas of high vernal pool density across the landscape; it does not represent acres of specific wetland polygons (such as for FEM, a NWI wetland 
type).  The total wetland acreage calculated in this table does not include the Holland acreages. 
b CF-DPI/WSA = %; Percentage is the relative amount of impacted jurisdictional wetland/waters out of the total acreage in the wetland study area (WSA). CF-DPI refers to 
construction footprint (CF) (which is defined as direct permanent and direct temporary impacts), with the clarification that the number used in the table is only the direct permanent 
impact (DPI) values. 
c Condition is based on the watershed analysis, a Level 1 analysis; see also WER Tables 6-2 and 6-3, as well as WER Appendix C. 
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6.2.3 Watershed Impact Profile – Watershed Evaluation of Impacts 
(PJD Data) 

6.2.3.1 Middle San Joaquin-Lower Chowchilla Watershed 

Within the Middle San Joaquin-Lower Chowchilla North watershed, the BNSF Alternative results in the 
greatest amount of direct permanent impacts on all waters of the U.S. and riparian wetland types, with 
the exception of the Palustrine Forested Wetlands type (Appendices C-7, C-8). The Vernal Pools wetland 
type has the largest numeric impact within this watershed, with the BNSF Alternative resulting in up to 
11.53 acres of direct permanent impact on Vernal Pools. In general, the UPRR/SR 99 Alternative and 
Hybrid Alternative result in very similar impacts across all waters of the U.S. wetland types within the 
Middle San Joaquin-Lower Chowchilla North watershed. The highest impacted wetland type related to the 
UPRR/SR 99 Alternative and Hybrid Alternative within this watershed is Constructed Watercourses, with 
up to 4.75 linear miles and 5.01 linear miles of direct permanent impact, respectively. Impacts on the 
Seasonal Wetlands and Freshwater Marsh wetland types are minimal within this watershed and occur 
only with the BNSF Alternative. 

6.2.3.2 Upper Chowchilla-Upper Fresno Watershed 

Within the Upper Chowchilla – Upper Fresno watershed, the Mixed Riparian wetland type has the largest 
numeric impact, with the UPRR/SR 99 Alternative resulting in up to 3.69 acres of direct permanent impact 
on Mixed Riparian. The highest impacted wetland type related to the BNSF Alternative within this 
watershed is Vernal Pools, with up to 3.67 acres of direct permanent impact, and the highest impacted 
wetland type related to the Hybrid Alternative within this watershed is Constructed Watercourses, with up 
to 3.47 linear miles of direct permanent impact.  

6.2.3.3 Middle San Joaquin-Lower Chowchilla South Watershed 

Within the Middle San Joaquin-Lower Chowchilla South watershed, the BNSF Alternative and Hybrid 
Alternative result in the same impacts across all waters of the U.S. and riparian wetland types. The 
highest impacted wetland type related to the BNSF Alternative and Hybrid Alternative within this 
watershed is Constructed Watercourses, with up to 1.34 linear miles of direct permanent impact. The 
UPRR/SR 99 Alternative is the only Alternative to result in impacts on the Palustrine Forested Wetlands 
wetland type within this watershed, with up to 0.27 acres of direct permanent impact. The highest 
impacted wetland type related to the UPRR/SR 99 Alternative within this watershed is Constructed 
Watercourses, with up to 1.32 linear miles of direct permanent impact. No impacts occur on the 
Freshwater Marsh or Other Riparian wetland types within this watershed. 

6.2.3.4 Upper Dry Watershed 

Within the Upper Dry watershed, all three alternatives result in the same amount of impacts across all 
waters of the U.S. and riparian wetland types. The highest impacted wetland type within this watershed 
is Constructed Watercourses, with up to 3.48 linear miles of direct permanent impact related to all three 
Alternatives. No impacts occur on the Vernal Pools, Seasonal Wetlands, Freshwater Marsh, Palustrine 
Forested Wetlands, Natural Watercourses, Mixed Riparian, or Other Riparian wetland types within this 
watershed. 

Results are summarized in Table 6-7.  
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Table 6-7 
Wetlands and Other Waters (PJD Data) Located within the Four Main Watersheds and Impacts from the Hybrid Alternative 

(Aquatic Resources within the Wetland Study Area and MF Construction Footprint, CF - Direct Permanent Impact, DPI, only; Hybrid Alternative) 
 

Watershed 

Middle San Joaquin-
Lower Chowchilla 

(North) 
Upper Chowchilla-Upper 

Fresno (Fresno River) 

Middle San Joaquin-
Lower Chowchilla 

(South) 
Tulare-Buena Vista 
Lakes/Upper Dry 

Wetlands (acres) 

Vernal Pool 60.88 
[CF-DPI/ 

WSA = %] 
a 

22.57  3.72  0.05  

CF-DPI Impact Acreage 0.83 1.36% 2.31 10.23% 0.98 26.34% 0 0% 

Condition Rating b Poor  Fair  ND  ND  

Seasonal Wetland 1.46  4.31  1.19  --  

CF-DPI Impact Acreage 0 0% 1.1 25.52% 0.35 29.41% 0 0% 

Condition Rating ND  Fair to Poor  ND  ND  

Freshwater Marsh 0.81  4.22  --  --  

CF-DPI Impact Acreage 0 0% 0.04 0.95% 0 0% 0 0% 

Condition Rating NA  NA  NA  NA  

Palustrine Forested 
Wetland 29.30  2.02  0.83  --  

CF-DPI Impact Acreage 3.64 12.42% 0.05 2.48% 0 0% 0 0% 

Condition Rating Fair  Fair  Good-Fair  ND  

Total Wetland (acres) 92.45  33.12  5.74  0.05  

Total CF Impact Acreage 4.47 4.84% 3.5 10.57% 1.33 23.17
% 0 0% 

Other Waters (acres) 

Natural Watercourse 48.26  66.72  10.70  --  

CF-DPI Impact Acreage 1.29 2.67% 3.13 4.69% 0.91 8.5% 0 0% 



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 6.0 WATERSHED LEVEL EVALUATION OF IMPACTS ON AQUATIC RESOURCES 

 Page 6-11 

 

Watershed 

Middle San Joaquin-
Lower Chowchilla 

(North) 
Upper Chowchilla-Upper 

Fresno (Fresno River) 

Middle San Joaquin-
Lower Chowchilla 

(South) 
Tulare-Buena Vista 
Lakes/Upper Dry 

Condition Rating ND  Fair  Good to Fair  ND  

Constructed Watercourse 48.61  59.12  8.15  2.87  

CF-DPI Impact Acreage 5.01 10.31% 3.47 5.87% 1.34 16.44% 0.81 28.22%

Condition Rating Poor  ND  Poor  Poor  

Constructed Basin 17.21  29.81  5.62  17.25  

CF-DPI Impact Acreage 0.28 1.63% 0.89 2.99% 0.1 1.78% 3.48 20.17%

Condition Rating Poor  ND  ND  ND  

Open Water 2.32  4.51  1.24  3.20  

CF-DPI Impact Acreage 0.33 14.22% 0.41 9.09% 0.43 34.68% 0.42 13.12%

Condition Rating NA  NA  NA  NA  

Total Other Waters 
(acres) 116.4  160.16  25.71  23.32  

Total CF Impact Acreage 6.91 5.94% 7.9 4.93% 2.78 10.81
% 4.71 20.20

% 

Waters of the U.S. 

Total Acres 208.85  193.28  31.45  23.37  

Source: AECOM and CH2M HILL (2012); January 2012 Construction Footprint. 

a CF-DPI/WSA = %; Percentage is the relative amount of impacted jurisdictional wetland/waters out of the total acreage in the wetland study area. CF-DPI refers to 
construction footprint (CF) (which is defined as direct permanent and direct temporary impacts), with the clarification that the number used in the table is only the direct 
permanent impact (DPI) values. 
b Condition is based on the CRAM evaluation, a Level 2 analysis (WER Appendix B – CRAM Report), which is utilized with the Preliminary Jurisdictional Determination (PJD) 
data. 
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6.2.4 Watershed Mitigation Profile – Preliminary Analysis of 
Mitigation Opportunities 

As part of the development of the Compensatory Mitigation Plan (CMP) and MSIP documents, five 
mitigation sites have passed through rigorous selection criteria to be recommended for consideration in 
the overall mitigation process for the project (Figure 6-9). The PWA contains numerous mitigation banks 
and conservation projects (see Appendix D-1), and there are many other designated conservation or 
open space reserves located in the PWA as well (see Appendix D-2). The five potential mitigation sites 
include: Dutchman Creek Conservation Project, Grasslands Conservation Project, La Paloma Conservation 
Project, Lazy K Conservation Project, and Roen Conservation Project. All but Lazy K are within the largest 
watershed, the Middle San Joaquin-Lower Chowchilla (North and South sections). Lazy K is located within 
the northern portion of the Upper Chowchilla-Upper Fresno watershed. The five sites have varying 
amounts of wetland resources (Appendix D-3). Appendices D-4 and D-5 provide a snapshot of the five 
sites using watershed data based on GAP (Appendix D-4) and DWR (Appendix D-5). In general, the 
wetland resources present within or adjacent to the five proposed mitigation properties are comparable 
to the wetland resources present within the alternative alignments.  

Results are summarized in Table 6-8.  

Table 6-8 
Watershed Level Data Applied to the Potential Mitigation Site Boundaries 

 

Resource 
La 

Paloma  Roen 
Dutchman 

Creek Grasslands Lazy K 
Total 

Mitigation Site Total Area 
(acres) 

2,949.51 1,924.13 504.14 289.67 598.72 6,266.17 

National Wetlands Inventory (NWI) Wetlands (acres)  

Vernal Pools (Holland) 2,949.51 1,924.13 388.19 0.02 356.38 5,618.23 

Freshwater Marsh (FRESHWATER 
EMERGENT WETLAND" per NWI) 0.02 7.33 10.98 0.05 3.56 21.94 

Palustrine Forested Wetlands 
("FRESHWATER 
FORESTED/SHRUB WETLAND" 
per NWI) 

NA NA NA NA NA NA 

Natural Watercourses 
(RIVERINE" per NWI) NA NA NA NA NA NA 

Constructed Basins 
("FRESHWATER POND" per NWI) 0.29 NA NA NA 0.82 1.11 

National Hydrography Dataset (NHD) Streams (miles)  

Natural Watercourses (“STREAM” 
per NHD) 17.14 4.17 NA NA NA 21.31 

Constructed Watercourses 
(“CANAL per NHD) NA NA 0.90 0.40 NA 1.3 

Essential Connectivity Areas (ECAs) (acres)  

Ash Slough - Merced National 
Wildlife Refuge NA NA NA NA NA NA 

Coyote Ridge - Owens Mountain NA NA NA NA NA NA 
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Resource 
La 

Paloma  Roen 
Dutchman 

Creek Grasslands Lazy K 
Total 

Eastman Lake NRA - Bear Creek NA NA 504.14 NA 598.72 1,102.86 

Flat Top Mountain - Hunter Valley 
Mountain NA NA NA NA NA NA 

Fresno River - Lone Willow NA NA NA NA NA NA 

Gravelly Ford Canal - Fresno 
River NA NA NA NA NA NA 

Gravelly Ford Canal - Lone Willow NA NA NA NA NA NA 

Lone Willow - Ash Slough NA NA NA NA NA NA 

Ortigalita Ridge/ San Luis 
Reservoir - Kesterson National 
Wildlife Refuge 

NA NA NA 286.93 NA 286.93 

San Luis Canal - Kesterson 
National Wildlife Refuge NA NA NA NA NA NA 

San Luis Canal - Ortigalita Ridge/ 
San Luis Reservoir NA NA NA NA NA NA 

San Luis Island - Bear Creek NA NA NA NA NA NA 

Table Top Mountain - Gopher 
Ridge NA NA NA NA NA NA 

Modeled Wildlife Corridors (MWCs)  

Coe_Ciervo NA NA NA NA NA NA 

Fresno_UpperSJ NA NA NA NA NA NA 

GEA_Ciervo NA NA NA NA NA NA 

GEA_Coe NA NA NA NA NA NA 

GEA_Madera NA NA NA NA NA NA 

GEA_Merced NA NA NA NA NA NA 

GEA_Vernal NA NA 14.39 NA NA 14.39 

Madera_UFresno_n NA NA NA NA 238.26 238.26 

Madera_UFresno_s NA NA NA NA NA NA 

Merced_Vernal_m NA NA NA NA NA NA 

Merced_Vernal_n NA NA NA NA NA NA 

Merced_Vernal_s NA NA NA NA NA NA 

Vernal_UpperFr NA 26.17 NA NA NA 26.17 

Source: AECOM and CH2M HILL(2012); MF Footprint, January 2012. 
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Table 6-1 
Assessment Areas (per Watershed) 

 

CRAM ID Number 

Assessment 
Area Size 
(acres) 

Existing Condition 
Score 

Track Vertical 
Position  

(At Grade, Retained 
Fill, Elevated) 

Alternative 
(Impact Type a Per Alternative) Heavy Maintenance Facility 

UPRR/SR 99 BNSF Hybrid 

Castle 
Commerce 

Center 
Harris 

DeJager Fagundes 
Gordon-

Shaw 
Kojima 

Development 

Middle San Joaquin-Lower (North) 

Nonriverine 

DEP-Constructed Basin-3603 1.18 29     IP     

SW-10756 0.1 33   IP       

Nonriverine Average  0.64 31          

Riverine 

RIV-CW-Ditch-9116 0.22 33  DP, DT  DP, DT      

RIV-CW-Ditch@Canal Creek-7667 0.51 40     IP     

RIV-CW-Ditch-9110 0.08 40  IP IP IP      

RIV-CW-Owens Creek-3845 0.84 45   IP, DT       

RIV-CW-Ditch-298 0.24 46 Elevated DP IP, DP, DT DP      

RIV-NW-Bear Creek-3735 0.64 50 Retained Fill    IP, DP, DT     

RIV-NW-Miles Creek-9115 0.71 58 At-grade  IP, DP       

RIV-NW-Mariposa Creek-10752 0.84 58   IP, DP       

Riverine Average  0.51 46.25          

Nonriverine/Riverine Combined 
Average 

0.54 43.20          

Upper Chowchilla – Upper Fresno River  

Nonriverine 

SW-8535 0.03 36  IP, DP, DT        

VP-8933 0.11 41   IP, DP IP, DP      

SW-7302 0.16 41    IP, DP      

SW-10705 0.1 42   IP IP      

VP-8932 0.29 44   IP IP, DP      

VP-9554 0.07 46   IP       

VP-8802 0.85 48  IP IP IP      

SW-7270 0.14 51   IP IP, DP      

VP-8806 0.16 53   IP IP      

VP-5516 0.04 54 BNSF: At-grade, Elevated; 
HYBRID: At-grade 

 DP DP      
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CRAM ID Number 

Assessment 
Area Size 
(acres) 

Existing Condition 
Score 

Track Vertical 
Position  

(At Grade, Retained 
Fill, Elevated) 

Alternative 
(Impact Type a Per Alternative) Heavy Maintenance Facility 

UPRR/SR 99 BNSF Hybrid 

Castle 
Commerce 

Center 
Harris 

DeJager Fagundes 
Gordon-

Shaw 
Kojima 

Development 

VP-8807 0.23 55   IP, DP, DT IP      

VP-8803 0.26 61   IP       

VP-5560 0.05 65         DP 

VP-10893 0.62 68 At-grade  IP, DP, DT DP, DT      

VP-5562 0.43 72 At-grade  IP, DP      DP, DT 

Nonriverine Average  0.24 51.8          

Riverine 

RIV-CW-Ditch-197 0.14 35  IP        

RIV-CW-Ditch-9258 0.47 43 Elevated IP, DP, DT      DP  

RIV-NW-Schmidt Creek-3674c 0.17 44   IP, DP, DT IP, DP, DT      

RIV-NW-Schmidt Creek-3674a 0.16 49   IP IP      

RIV-NW-Schmidt Creek-3674b 0.22 51   IP, DP, DT IP, DP, DT      

RIV-NW-Berenda Slough-3686 0.39 55  IP, DP IP IP      

RIV-NW-Berenda Slough-2358 0.62 56   IP, DP     IP, DP  

RIV-NW-Fresno River-7321 1.32 57 At-grade  IP, DP, DT IP, DP, DT      

RIV-NW-Dry Creek-9267 0.91 57 Elevated IP, DP, DT      IP,DP  

RIV-NW-Schmidt Creek-3674d 0.19 58   IP, DP IP, DP      

RIV-NW-Ash Slough-3693b 0.94 59 At-grade IP, DP, DT  IP, DP, DT      

RIV-NW-Dry Creek-8987 0.62 61 BNSF: Elevated; HYBRID: 
At-grade 

 IP, DP, DT IP, DP, DT      

RIV-NW-Berenda Slough-8950 2.05 63 Elevated IP, DP, DT  IP, DP, DT      

RIV-NW-Ash Slough-3693a 1.3 63 At-grade IP, DP, DT  IP, DP, DT      

RIV-NW-Berenda Creek-3685 0.57 66 At-grade  IP, DP, DT       

RIV-NW-Berenda Slough-3789 2.39 81         IP, DP 

Riverine Average  0.78 56.13          

Nonriverine/Riverine Combined 
Average 

0.52 54.03  
                       

Middle San Joaquin-Lower (South) 

Nonriverine 

NA NA NA           

Riverine 

RIV-CW-Ditch-10900 0.04 37  IP, DP, DT        
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CRAM ID Number 

Assessment 
Area Size 
(acres) 

Existing Condition 
Score 

Track Vertical 
Position  

(At Grade, Retained 
Fill, Elevated) 

Alternative 
(Impact Type a Per Alternative) Heavy Maintenance Facility 

UPRR/SR 99 BNSF Hybrid 

Castle 
Commerce 

Center 
Harris 

DeJager Fagundes 
Gordon-

Shaw 
Kojima 

Development 

RIV-CW-Canal-170 0.52 45 Elevated IP, DP, DT        

RIV-NW-Cottonwood Creek-8407 2.91 64  IP        

RIV-NW-San Joaquin River-3664 2.72 84 Elevated IP, DP, DT IP, DP, DT IP, DP, DT      

Riverine Average  1.55 57.50          

Nonriverine/Riverine Combined 
Average 

1.55 57.50          

Upper Dry 

Nonriverine 

NA NA NA          

Riverine 

RIV-CW-Canal-8214 0.15 44   IP IP IP      

Riverine Average  0.15 44           

Nonriverine/Riverine Combined 
Average 

0.15 44           

Combined Watershed Averages 

Nonriverine Average 0.28 49.35                  

Riverine Average 0.78 52.94                  

Nonriverine/Riverine Combined 
Average 

0.60 51.76                  

Source: MF CRAM Report (AECOM and CH2M HILL 2012); GIS Footprint Impact Analysis, January 2012. 
a  DP = Direct Permanent; DT = Direct Temporary; IP = Indirect Permanent.  Direct permanent and direct temporary are within the construction footprint, whereas indirect permanent is located outside of the construction footprint and within the wetland study area, or 250-foot buffer. 
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Figure 6-1 
CRAM Assessment Areas 

in the Merced Vicinity 
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Figure 6-2 
CRAM Assessment Areas 
in the Chowchilla Vicinity 
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Figure 6-3 
CRAM Assessment Areas 

in the Madera Vicinity 
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Figure 6-4 
CRAM Assessment Areas 

in the Fresno Vicinity 
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Table 6-2  
DWR Land Use Acreages by Watershed (Existing Conditions) 

 

Land Use 

Agricultural Lands 
High Intensity 

Agricultural Lands 
Low Intensity Developed Areas Open Space 

Total 
Acreage 

Acreage/ 
Linear 
Feeta Percentage

Acreage/
Linear 
Feeta Percentage

Acreage/ 
Linear 
Feeta Percentage

Acreage/
Linear 
Feeta Percentage

Middle San Joaquin-Lower Chowchilla North 

Holland Polygon 10,751.98 4.54% 5,248.98 2.22% 1,071.72 0.45% 219,571.42 92.79% 236,644.10 

Freshwater Emergent 
Wetland 

1,450.92 2.10% 3,659.08 5.29% 194.18 0.28% 63,895.66 92.33% 69,199.85 

Freshwater 
Forested/Shrub 
Wetland 

108.54 4.36% 41.83 1.68% 20.54 0.83% 2,315.71 93.13% 2,486.63 

Riverine 226.3 10.37% 79.23 3.63% 27.08 1.24% 1,848.73 84.75% 2,181.34 

Freshwater Pond 83.88 2.97% 179.08 6.35% 52.46 1.86% 2,506.15 88.82% 2,821.57 

Stream 184.63 9.96% 98.39 5.31% 14.62 0.79% 1,556.03 83.94% 1,853.69 

Canal 1,046.68 49.79% 538.94 25.64% 73.51 3.50% 442.94 21.07% 2,102.08 

Upper Chowchilla- Upper Fresno (aka Fresno River) 

Holland Polygon 7,336.37 25.99% 951.53 3.37% 1.5 0.01% 19,938.05 70.63% 28,227.45 

Freshwater Emergent 
Wetland 

166.51 7.42% 38.63 1.72% 14 0.62% 2,025.96 90.24% 2,245.10 

Freshwater 
Forested/Shrub 
Wetland 

7.02 1.91% 3.28 0.89% 2.53 0.69% 354.77 96.51% 367.61 

Riverine 8.01 1.03% 2.21 0.29% 2.59 0.33% 762.19 98.35% 775.00 

Freshwater Pond 28.59 9.34% 33.21 10.85% 29.65 9.69% 214.63 70.12% 306.09 

Stream 71.29 17.34% 2.6 0.63% 11.43 2.78% 325.77 79.25% 411.08 
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Land Use 

Agricultural Lands 
High Intensity 

Agricultural Lands 
Low Intensity Developed Areas Open Space 

Total 
Acreage 

Acreage/ 
Linear 
Feeta Percentage

Acreage/
Linear 
Feeta Percentage

Acreage/ 
Linear 
Feeta Percentage

Acreage/
Linear 
Feeta Percentage

Canal 193.33 52.22% 103.18 27.87% 8.76 2.37% 64.93 17.54% 370.21 

Middle San Joaquin- Lower Chowchilla South 

Holland Polygon 3,377.54 4.06% 2,071.40 2.49% 2,527.79 3.04% 75,118.07 90.40% 83,094.79 

Freshwater Emergent 
Wetland 

156.16 1.13% 106.17 0.77% 46.53 0.34% 13,474.16 97.76% 13,783.03 

Freshwater 
Forested/Shrub 
Wetland 

1,073.57 18.61% 1,204.49 20.88% 11.11 0.19% 3,479.49 60.32% 5,768.67 

Riverine 18.36 2.38% 2.82 0.37% 8.19 1.06% 742.99 96.20% 772.36 

Freshwater Pond 76.62 5.63% 19.67 1.44% 39.75 2.92% 1,225.29 90.01% 1,361.33 

Stream 107.74 15.77% 18.11 2.65% 29.48 4.32% 527.76 77.26% 683.07 

Canal 736.35 60.43% 203.14 16.67% 19.95 1.64% 259.11 21.26% 1,218.55 

Upper Dry 

Holland Polygon 142.17 2.53% 14.82 0.26% 182.16 3.24% 5,279.08 93.96% 5,618.22 

Freshwater Emergent 
Wetland 

33.54 8.88% 24.97 6.61% 58.78 15.56% 260.49 68.95% 377.78 

Freshwater 
Forested/Shrub 
Wetland 

184.43 82.05% 26.02 11.58% 0.42 0.19% 13.89 6.18% 224.77 

Riverine 3.73 4.30% -- -- 0.31 0.36% 82.72 95.34% 86.76 

Freshwater Pond 79.48 25.74% 47.06 15.24% 98.47 31.90% 83.72 27.12% 308.73 

Stream 5.06 8.23% 2.79 4.54% 18.15 29.52% 35.47 57.69% 61.48 

Canal 432.43 63.91% 58.58 8.66% 143.75 21.24% 41.88 6.19% 676.65 
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Table 6-3  
GAP-NLB Land Use Acreages by Watershed (Existing Condition) 

 

Land Use 

Agricultural Lands 
High Intensity 

Agricultural Lands 
Low Intensity Developed Areas Open Space 

Total 
Acreage 

Acreage/ 
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage

Middle San Joaquin-Lower Chowchilla North 

Holland 
Polygon 

14,923.44 6.31% -- -- 110.49 0.05% 221,506.07 93.64% 236,540.00 

Freshwater 
Emergent 
Wetland 

9,147.24 13.11% 66.15 0.09% 3.05 0.00% 60,533.86 86.79% 69,750.31 

Freshwater 
Forested/Shrub 
Wetland 

883.31 31.58% -- -- -- -- 1,914.12 68.42% 2,797.42 

Riverine 1,415.04 43.66% -- -- 13.3 0.41% 1,812.38 55.93% 3,240.72 

Freshwater 
Pond 

745.06 23.55% -- -- 4.39 0.14% 2,414.47 76.31% 3,163.92 

Stream 386.01 20.52% -- -- 6.49 0.34% 1,488.90 79.14% 1,881.39 

Canal 1,828.21 85.36% 4.98 0.23% 31.89 1.49% 276.57 12.91% 2,141.65 

Upper Chowchilla- Upper Fresno (aka Fresno River) 

Holland 
Polygon 

5,778.43 20.41% -- -- 1,383.64 4.89% 21,153.23 74.71% 28,315.31 

Freshwater 
Emergent 
Wetland 

1,599.26 69.67% -- -- 22.57 0.98% 673.74 29.35% 2,295.57 

Freshwater 
Forested/Shrub 
Wetland 

240.62 63.46% -- -- 8.36 2.20% 130.16 34.33% 379.14 

Riverine 679.25 70.12% -- -- 57.49 5.94% 231.92 23.94% 968.66 
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Land Use 

Agricultural Lands 
High Intensity 

Agricultural Lands 
Low Intensity Developed Areas Open Space 

Total 
Acreage 

Acreage/ 
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage

Freshwater 
Pond 

138.83 39.35% -- -- 11.9 3.37% 202.09 57.28% 352.83 

Stream 117.87 28.31% -- -- 13.69 3.29% 284.84 68.41% 416.40 

Canal 346.13 92.54% -- -- 4.7 1.26% 23.22 6.21% 374.05 

Middle San Joaquin- Lower Chowchilla South 

Holland 
Polygon 

6,234.76 7.49% -- -- 3,030.71 3.64% 73,929.92 88.86% 83,195.39 

Freshwater 
Emergent 
Wetland 

1,190.26 8.39% 0.4 0.00% 45.85 0.32% 12,945.49 91.28% 14,182.00 

Freshwater 
Forested/Shrub 
Wetland 

4,477.62 68.40% 10.21 0.16% 134.89 2.06% 1,923.67 29.39% 6,546.39 

Riverine 1,674.50 81.94% 40.6 1.99% 194.47 9.52% 133.93 6.55% 2,043.50 

Freshwater 
Pond 

495.46 28.60% 22.78 1.31% 20.14 1.16% 1,194.07 68.92% 1,732.45 

Stream 193.67 27.41% 0.06 0.01% 24.94 3.53% 487.98 69.06% 706.65 

Canal 1,131.10 86.78% -- -- 6.19 0.47% 166.13 12.75% 1,303.42 

Upper Dry 

Holland 
Polygon 

5,335.33 93.29% -- -- 108.05 1.89% 275.95 4.82% 5,719.33 

Freshwater 
Emergent 
Wetland 

417.23 93.34% -- -- 24.04 5.38% 5.72 1.28% 446.99 
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Land Use 

Agricultural Lands 
High Intensity 

Agricultural Lands 
Low Intensity Developed Areas Open Space 

Total 
Acreage 

Acreage/ 
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage 

Acreage/
Linear 
Feeta Percentage

Freshwater 
Forested/Shrub 
Wetland 

244.77 100.00% -- -- -- -- -- -- 244.77 

Riverine 130.36 100.00% -- -- -- -- -- -- 130.36 

Freshwater 
Pond 

603.32 82.47% -- -- 123.69 16.91% 4.51 0.62% 731.52 

Stream 45.51 67.51% -- -- 11.16 16.56% 10.73 15.92% 67.41 

Canal 604.64 87.06% 0.77 0.11% 88.42 12.73% 0.68 0.10% 694.52 
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Figure 6-5 
Watershed Subbasins and Land Cover Types 

in the Regional Area of the Merced to Fresno Section 
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Figure 6-6 
Watershed Subbasins and Watercourses 

in the Regional Area of the Merced to Fresno Section 
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Figure 6-7 
Watershed Subbasins and Land Uses 

in the Regional Area of the Merced 
to Fresno Section – DWR Data 
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Figure 6-8 
Watershed Subbasins and Land Uses 

in the Regional Area of the Merced 
to Fresno Section – GAP-NLB Data 
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Figure 6-9 
Watershed Subbasins and Mitigation Sites 

in the Project Watershed Area of the Merced 
to Fresno Section 
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7.0 Summary and Recommendations 
The Watershed Evaluation Report (WER) is designed to provide an analysis to the USACE of the extent 
and quality of wetlands and other jurisdictional features present within the watershed sub-basins in which 
the Merced to Fresno Section of the High-Speed Train (HST) Project occurs. The purpose of this 
evaluation is to provide the USACE information in regards to the extent and quality of jurisdictional 
wetland features present in the study area and the extent to which current functions and services would 
be affected by construction and operation of the Merced to Fresno Section. The effect to existing 
functions and services is broken down by watershed and by project alternative and design option so that 
the USACE can use this data in their determination of the LEDPA (Least Environmentally Damaging 
Practicable Alternative). 

The differences in acreage of jurisdictional waters that would be directly and permanently lost between 
the UPRR/SR 99 and Hybrid Alternatives are relatively small and are not substantial enough to override 
other considerations for identifying the preferred alternative, such as impacts to other sensitive 
environmental resources, physical and operational characteristics, and construction costs. While the 
differences in indirect impact acreage are more substantial between the UPRR/SR 99 and Hybrid 
Alternatives than direct impacts, these differences are still relatively small in comparison to the overall 
length of the proposed project and represent a small proportion of the overall acreage of waters within 
the affected watersheds.  

The current functions and services of the wetlands and other jurisdictional features that would potentially 
be affected by the Merced to Fresno Section are relatively low as shown by the CRAM scores in the CRAM 
evaluation (WER Appendix B). The BNSF alternative would result in greater effects to jurisdictional 
features both in terms of extent of the impacts and the quality of the features. The Hybrid and 
UPRR/SR99 Alternatives are generally comparable to one another in terms of the extent of the effects 
that would occur and the quality of the wetlands that would be affected.  

As described in the WER, the project footprint traverses three 8-HUC watersheds: Middle San Joaquin-
Lower Chowchilla (North, South portions), Upper Chowchilla-Upper Fresno, and Upper Dry.  The WER 
provides data to show the relative proportions of NWI wetland types, as well as observed (PJD) wetland 
types, within each watershed.  In addition, impacts of the Merced to Fresno alternatives were evaluated 
in a watershed context.  An additional good-fair-poor rating system was developed for the watershed 
level information.  
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1.0 Background 

The NEPA/404/408 Memorandum of Understanding between the Federal Railroad Administration (FRA), 

California High-Speed Rail Authority (Authority), U.S. Environmental Protection Agency (USEPA), and U.S. 
Army Corps of Engineers (USACE), dated November 2010 (referred to as the MOU), Checkpoint C: LEDPA 
Determination, requires a “detailed (rapid assessment or better) assessment of the functions and services 
of special aquatic sites and other waters of the U.S.” to assist in the analysis of impacts.  

Wetland rapid assessment methods (RAMs) provide standardized and easy to apply measures of overall 

aquatic resource condition (or health) and are gaining acceptance for use in ambient monitoring and 

regulatory programs. In California, the State and Federal agencies that comprise the California 
Wetlands Monitoring Workgroup (CWMW) are promoting the use of RAMs as one of the core tools 

for project evaluation to inform regulatory decisions (such as Section 401 and 404 permits). The CWMW 
is a subcommittee of the California Water Quality Monitoring Council (WQMC 2010).  

The California Rapid Assessment Method (CRAM) is a tool for performing wetland condition 

assessments. Using CRAM across all California High-Speed Train (HST) sections provides a uniform 
approach to assessing wetland health and watershed needs and is consistent with the USACE and EPA 

Mitigation Rule (Federal Register 2008). CRAM is considered a Level 2 approach, one of three levels of 

the USEPA’s Level 1‐2‐3 Framework (hereafter, Framework) for monitoring and assessment of wetland 

resources (Stein et al. 2007)(Figures 1 and 2). The fundamental elements of this framework are as 

follows: 

 Level 1: consists of wetland and riparian inventories and answers questions about wetland extent 

and distribution (e.g., Wetland Portal Habitats 2011). 

 Level 2: consists of rapid assessment, which uses cost‐effective field‐based diagnostic tools to 

assess the condition of wetland and riparian areas. Level 2 assessments answer questions about 

general wetland health or condition(e.g., CRAM). 

 Level 3: consists of intensive assessment to provide data to validate rapid methods, characterize 

reference condition, and diagnose the causes of wetland condition observed in Levels 1 and 2. 
Level 3 assessments can be used to test hypothesis and provide insight into functions and 

processes. 
 

Over the last decade, progress was made in developing tools and partnerships to implement the 

Framework. Most notably the California Rapid Assessment Method for wetlands (CRAM), a Level 2 
method, was developed, tested, and validated. Regional wetland monitoring and assessment methods 

were developed based on this framework. In 2006, the Resources Agency was awarded a USEPA 
Wetlands Demonstration Pilot (WDP) grant to begin a phased implementation of a statewide wetlands 

monitoring program, modeled after the USEPA Framework (USEPA 2006, Sutula et al. 2008). This 
program built on regional efforts and demonstrated implementation of the wetland and riparian 

assessment toolkit in various state agency (regulatory and non‐regulatory) programs in the coastal 

regions of California (Stein et al. 2007).  

See Attachment 1 for an in-depth summary of the regulatory context for implementing the Framework 
in California.  
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Source: EOA and SFEI (2011a,b). 

 

 
Figure 1. Overview of the Level 1-2-3 Approach for Monitoring and  

Assessment of Wetland and Riparian Areas. 
 

 

 
 

 
 

 

 
 

 
 

 
 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EIR/EIS CHECKPOINT C, LEDPA DETERMINATION 
MERCED TO FRESNO and FRESNO TO BAKERSFIELD SECTIONS  APPLICATION OF THE LEVEL 1-2-3 FRAMEWORK 
 

 Page 3 

 

 

 
 

 
 

 

 
 

 
 Source: USEPA (2006).  
 
 

 

Figure 2. Overview of the Level 1-2-3 Approach for Monitoring and  
Assessment of Wetland and Riparian Areas. 
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2.0 Application of the Framework to the HST Project 

The Framework provides an overall conceptual approach to organize environmental data and prioritize 

decision making. By looking at all three levels, it provides a more holistic assessment of ambient extent 
and condition of aquatic resources. Because the HST Project does not represent a water quality or 

wetland monitoring program, not all aspects of the Framework will directly apply to the HST Project. 
However, the HST Project does relate to the Framework in that it uses Level 1 and 2 data, and 

implements rapid assessments in the context of project-level analysis.  

 
Level 1 data is gathered as part of the development and evaluation of alternatives and preparation of the 

Draft Environmental Impact Report/Environmental Impact Statement (Draft EIR/EIS).   Such data may be 
used to identify potential causes of low habitat quality, or provide information about landscape position 

and buffer areas around wetland and riparian areas.  

In addition, the Authority is in the process of implementing the use of CRAM (a Level 2 approach) on 
selected wetland and riparian areas mapped during the Level 1 process. Biological studies to date have 

not included Level 3-type activities, which may be appropriate for  permitting to comply with 

requirements and performance monitoring per habitat mitigation and monitoring plans (HMMPs). The 
discussion below primarily focuses on Levels 1 and 2, as these are the most applicable to the HST 

Project’s LEDPA determination, but Level 3 is discussed for completeness.  

2.1  Level 1 – Watershed Data 

The wetland delineation reports for the MF and FB Sections provide Level 1 data (Authority and FRA 
2011a, 2011b). The delineation reports provide wetland and watercourse mapping, and present the 

information as acreage values per wetland/watercourse feature within the wetland study area and the 
permanent impact footprint. The acreage data is also provided in the context of alternatives in support of 

the Draft EIR/EIS. In addition, extensive habitat and land use mapping was completed in support of the 

Draft EIR/EIS. Mapping included vegetation mapping using aerial photo interpretation along with ground-
truthing. The Level 1 data included wetland and non-wetland habitat areas and provided necessary 

habitat mapping and descriptions in order to make conclusions about potential impacts to sensitive 
species that have the potential to occur across the alternatives.  

 
The results of the CRAM evaluation (Level 2) can be organized by watershed unit (e.g., HUC-8, 10, 12), 

which  facilitates an understanding of relative differences in wetland condition, within and among 

watersheds and can assist in identifying potential mitigation sites.. For example, the analysis may provide 
the location of low quality wetlands contiguous to open space areas and the location of the impacts by 

watershed to ensure equitable and appropriate mitigation planning.    
 

The Technical Work Plan for CRAM details the location of assessment areas, which will be spread 

throughout watershed units. With the assessment information a “watershed profile” can be developed 
that shows the overall range of scores per watershed and among watersheds. This profile can be 

compared with modeled CRAM estimations of impact or avoidance scenarios. The pre-project CRAM 
analysis can then be re-run as part of post-project mitigation monitoring in order to detect any changes 

resulting from the HST Project. Also, as more watershed data is developed by all watershed stakeholders 
(not just the Authority), the profile developed by the HST Project CRAM evaluation may be compared 

with such future data sets.  In addition, maximizing mitigation efforts may be possible by modeling an 

increase in CRAM scores for particular wetland/riparian areas.  
 

2.2 Level 2 – California Rapid Assessment Method  

Data collected during office and field assessment portions of the CRAM procedure include metric, 
attribute, and total CRAM scores for all assessment areas. Depending on the specific HST Section, several 

CRAM modules may be utilized, though the Riverine Module and Vernal Pool Module will be the most 
frequently used. The CRAM data will be used by the agencies to conduct an alternatives analysis for 

determining the Least Environmentally Damaging Practicable Alternative (LEDPA). The CRAM total scores, 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EIR/EIS CHECKPOINT C, LEDPA DETERMINATION 
MERCED TO FRESNO and FRESNO TO BAKERSFIELD SECTIONS  APPLICATION OF THE LEVEL 1-2-3 FRAMEWORK 
 

 Page 5 

 

attribute and metric scores will be used to compare the CRAM scores among the alternative alignments. 

The specifics of the CRAM approaches proposed for both MF and FB Sections are contained in the 
respective CRAM Technical Work Plan Documents (AECOM/CH2MHill 2011, URS/HMM/Arup Joint Venture 

2011).   

After the LEDPA is chosen, the same CRAM data can be utilized for determining which assessment areas 
could benefit from restoration or enhancement. The CRAM data will also be key in determining the 

appropriate amounts of compensatory mitigation that are provided to replace or compensate for the loss 
of wetlands or natural habitat areas, e.g., an impact to a wetland feature with a  high CRAM score would 

require a higher mitigation ratio to compensate for unavoidable impacts to the wetland feature. 

Furthermore, CRAM maybe used to inform the mitigation planning decisions including site selection; the 
ecological lift, or benefits, of mitigation; and mitigation ratios. 

2.3 Level 3 – Intensive Site Assessment  

A Level 3 analysis is intended to be used when a verification of Levels 1 & 2 is desired. It may also be 

used to refine the rapid assessment methodology or to determine the cause of wetland degradation. A 
Level 3 assessment may require qualitative or quantitative measurements of macro-invertebrate, water 

quality, toxicity, geomorphic or hydrologic, or plant and wildlife surveys. The data collected in an 
intensive Level 3 assessment could be used for the comparison of an assessment area against a wetland 

reference site. 

Mitigation decisions regarding site selection and appropriate mitigation ratios would be determined 
through a Level 2 rapid assessment. At this time, a Level 3 intensive site assessment is not proposed or 

anticipated. However, after the mitigation sites have been identified and the proposed creation, 

restoration, enhancement, or preservation activities have been planned, site-specific performance criteria, 
maintenance, and monitoring activities will be identified in an agency-approved mitigation plan. Data 

collected during the monitoring of permittee responsible mitigation sites will be shared with the 
regulatory agencies. 

Level 3 data is not anticipated to be required for documents related to the Checkpoint C process. The 

Level 3 data may be applicable to the HST MF and FB regulatory processes after the Record of Decision 
(ROD) is approved. As stated above, such Level 3 data may be in the form of performance monitoring 

requirements associated with required mitigation plan documents. These requirements which may be 

required in the context of permit conditions associated with the Section 404 Standard Individual Permit 
(SIP), Section 401 Water Quality Certification, and Section 1600 Streambed Alternation Agreement. 

Collection of Level 3 data could include sensitive species surveys, water quality monitoring during and 
after construction (as required by a Stormwater Pollution Prevention Plan (SWPPP), and vegetation 

transects in the context of monitoring mitigation sites. It is anticipated that CRAM (Level 2) will be utilized 

in monitoring of mitigation performance standards, and that Level 3 data may be required only in the 
context of monitoring per established HMMPs or other requirements that are required by regulatory 

permits. 
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Attachment 1. History and Regulatory Context of the Level 1-2-3 Approach 

1.0 Background 

Millions of dollars are spent annually in California by Federal, State, and local agencies to restore and 

protect wetlands and riparian resources through longstanding public policies and programs, yet it is 
difficult to account for the effects of this investment. The State cannot report on the health of wetlands 

and riparian areas because ambient conditions are not routinely or systematically assessed, projects are 
monitored in disparate ways, there is little assurance of data quality, and the few existing data are not 

readily available.  

The ability to track changes in wetland extent, distribution, and condition over time is fundamental to all 
wetland monitoring and assessment programs in the State. It provides the basic ability to report on 

status and trends and allows for the evaluation of the effectiveness of regulatory and management 
programs, including the Porter‐Cologne Water Quality Control Act (Porter‐Cologne), California Coastal Act, 

California Environmental Quality Act §15386 and §15381, McAteer‐Petris Act, Public Resources Code 

§6000, Fish and Game Code §1600, US Clean Water Act §401 and 404, the California Wetlands 
Conservation Policy, and the Wetland and Riparian Area Protection Policy that is being developed by the 

State Water Resources Control Board (SWRCB)(SWRCB 2008a,b; SWRCB 2010). It also provides a 

foundation for monitoring the effects of climate change and other natural disturbances (e.g. fires and 
floods).  

Development of a coordinated wetland and riparian monitoring and assessment program is a key 
recommendation in the Natural Resource Agency’s 2009 State of the State’s Wetlands Report (Resources 

Agency 2010) and is crucial for accurately assessing the Governor’s “no net loss” policy (EO 1993), and is 
consistent with the central mandate of Senate Bill 1070 (Kehoe 2006). The ability to meet these goals 

and mandates will require both technical and administrative changes to the way wetland data are 

collected and managed. 
 

1.1 California Water Quality Monitoring Council (CA Senate Bill 1070) 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/  

In November 2007, a Memorandum of Understanding (MOU) was signed by the Secretaries of the 
California Environmental Protection Agency (Cal/EPA) and the California Natural Resources Agency to 

establish the California Water Quality Monitoring Council (Monitoring Council; WQMC 2010). The MOU 
was mandated by CA Senate Bill 1070 (Kehoe 2006) and requires the boards, departments and offices 

within the California Environmental Protection Agency (Cal/EPA) and the California Natural Resources 

Agency to integrate and coordinate their water quality and related ecosystem monitoring, assessment, 
and reporting. 

 
CA Senate Bill 1070 (Water Code Sections 13167 and 13181) and the MOU require that the Monitoring 

Council develop specific recommendations to improve the coordination and cost-effectiveness of water 

quality and ecosystem monitoring and assessment, enhance the integration of monitoring data across 
departments and agencies, and increase public accessibility to monitoring data and assessment 

information. While the Monitoring Council may recommend new monitoring or management initiatives, it 
will build on existing effort to the greatest extent possible. The Monitoring Council published its initial 

recommendations in December 2008, and its recommendations for A Comprehensive Monitoring Program 
Strategy for California in December 2010 (WQMC 2010). 

 

The membership of the Monitoring Council is intended to represent a variety of water quality related 
interests (WQMC 2010). Monitoring Council members are selected by the Secretaries of the California 

Environmental Protection Agency (Cal/EPA) and the Natural Resources Agency. The Monitoring Council 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/
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has allowed each Member to designate and Alternate who would participate on those occasions when the 

Member is unable to participate in person. 
 

1.2  California Wetland Monitoring Workgroup (CWMW) 
 

(One of Eight Workgroups under the Council) 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/ 
 

The California Water Quality Monitoring Council is forming workgroups to address California’s need for 

timely and transparent information about water quality and associated ecosystem conditions. These 
guidelines explain the path to becoming a successful partner in the effort to accurately portray the best 

available information on water quality and the health of our aquatic ecosystems. 
 

The California Wetland Monitoring Workgroup's mission is to improve the monitoring and assessment of 

wetland and riparian resources by developing a comprehensive wetland monitoring plan for California and 
increasing coordination and cooperation among local, state, and federal agencies, tribes, and non-

governmental organizations (CWMW 2009, 2010). The workgroup will review technical and policy aspects 
of wetland monitoring tool development, implementation and use of data to improve wetland 

management in California. 
 

Products Produced by the Wetlands Workgroup: 

1. Five-Year Coordinated Work Plan for Wetlands Conservation Program Development (CWMW 
2010). 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/cdf
g_swrcb_wrkpln.pdf 

 

2. Tenets of a State Wetland and Riparian Area Monitoring Program (CWMW 2010). 
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/20

10/tenetsprogram.pdf 
 

3. Technical Bulletin: Using CRAM (California Rapid Assessment Method) to Assess Wetland Projects 
as an Element of Regulatory and Management Programs (CWMW 2010). 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/tec

hbulletin_cram.pdf 
 

4. Technical Bulletin: California’s Wetland Demonstration Program Pilot - A Final Draft Project 
Report for Review by the California Resources Agency (Sutula et al. 2008). 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/scc

wrp_techrpt.pdf 
 

In 2008, the California Wetland Monitoring Workgroup (CWMW) was endorsed as a subcommittee of the 
California Water Quality Monitoring Council. The CWMW evolved from a steering committee and includes 

both Federal and State agencies with responsibility for wetland management. The intent of the CWMW is 

to effectively function as the forum for statewide coordination of wetland and riparian monitoring and 
assessment. It provides the mechanism for cooperation among state and federal agencies, research 

institutions, and data center management organizations involved in tool development and 
implementation. The products of the CWMW are designed to implement the Water Quality Monitoring 

Council’s vision for a coordinated methods and data management approach to water quality monitoring. 
Ongoing coordination of activities occurs through the various subcommittees of the CWMW operating 

under the Monitoring Council’s overall guidance and approval. The CWMW will also coordinate with the 

State Water Boards’ Surface Water Ambient Monitoring Program (SWAMP), as well as other related 
efforts. 
 

http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/cdfg_swrcb_wrkpln.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/cdfg_swrcb_wrkpln.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/2010/tenetsprogram.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/2010/tenetsprogram.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/techbulletin_cram.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/techbulletin_cram.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/sccwrp_techrpt.pdf
http://www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup/docs/sccwrp_techrpt.pdf
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The CWMW recommends that a Wetland and Riparian Area Monitoring Program (WRAMP) be developed 

to serve all State agencies and support the Wetland and Riparian Area Protection Policy (Policy)(CWMC 
2010; SWRCB 2008a,b). The objective of this Policy is to protect the beneficial uses of California’s 

wetlands and riparian areas. The WRAMP is based on the following tenets: 
 Focus on public answers to basic questions: where are the wetlands and riparian areas, what is 

their health status, and are the policies, programs, and projects to restore and protect wetlands 

and riparian areas working? 

 Minimize new program costs by leveraging existing programs and projects through their use of 

standardized core methodologies for mapping, assessment, quality assurance, data management, 
and reporting. 

 Use the peer‐review process of the SWRCB to help assure the scientific credibility of core 

methodologies used in ambient assessment and project assessment. 

 Implement WRAMP through regional programs served by the Regional Data Centers of the 

SWRCB and delimited by the boundaries of its Regional Water Boards. 
 Allow regions to augment the core methodologies to meet special local and regional information 

needs. 

 Remain coordinated statewide through the CWMW on an ongoing basis. 

 
The WRAMP consists of coordinated, comparable regional and statewide efforts that use standardized 

methods to monitor the effects of natural processes, climate change, and government policies, programs, 
and projects on the distribution, abundance, and condition of wetlands and riparian areas. The 

standardized methods will include: 

 definitions for wetlands and riparian areas 

 a statewide classification system 

 mapping and delineation protocols 

 condition assessment protocols 

 data transfer protocols and data quality control procedures 

 analytical and reporting methods 

 
The WRAMP will make wetland and riparian data available to the public through public information 

management systems. The WRAMP will be used to assess the individual and cumulative effects of local 
management actions, such as wetland and riparian mitigation, enhancement, restoration, and creation, 

on ambient conditions for a variety of spatial scales, such as watersheds, regions, and statewide. The 

primary strategy for achieving this vision is to apply the standard methods through existing State 
programs and projects, rather than develop a new stand‐alone program. The Wetland and Riparian Area 

Protection Policy therefore directs the Regional Water Boards to collaborate with other State agencies and 

regional and local interests to develop the standardized practices and methods of the WRAMP. 
 

1.3 Wetland and Riparian Protection Policy (In Development) 
 

http://www.swrcb.ca.gov/water_issues/programs/cwa401/wrapp.shtml  

 
As directed by the State Water Board in Resolution No. 2008-0026 (SWRCB 2008a,b), the Wetland and 

Riparian Area Protection Policy is being implemented in three phases which will allow for necessary 
infrastructure and program development. Phase 1 of a statewide policy to protect waters of the state, 

including wetlands, from dredge and fill activities, as described in State Water Board Resolution No. 
2008-0026. Specifically, the Resolution directed the statewide Wetland and Riparian Area Protection 

Policy to be developed in three phases.  

 
Phase 1 will include: 

 A statewide definition of “wetland” that would reliably define the diverse array of California 

wetlands. The State Water Board intends to base its definition on the U.S. Army Corps of 
Engineers’ wetland delineation methods to the extent feasible (e.g., without limiting the definition 

to federal “waters of the United States”); 

http://www.swrcb.ca.gov/water_issues/programs/cwa401/wrapp.shtml
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 A mechanism for regulating wetlands, and activities in and around wetlands, based on Clean 

Water Act Section 404 (b)(1) Guidelines (40 C.F.R., parts 230-233), which includes a watershed 

focus; and 
 Guidance on the use of assessment methods for collecting wetland data, monitoring progress 

toward wetland protection, and evaluating program development. 

 
In implementing a proposed project, the Water Boards would consider potential direct, secondary 

(indirect), and cumulative adverse impacts of the proposed alternative on the physical, chemical, and 

biological characteristics of the aquatic ecosystem using a watershed approach. 
 

The current Phase 1 effort is now called the “Wetland Area Protection Policy and Dredge and Fill 
Regulations.” The purpose of Phase 1 is to protect all waters of the State, including wetlands, from 

dredge and fill discharges. It includes a wetland definition and associated delineation methods, an 
assessment framework for collecting and reporting aquatic resource information, and requirements 

applicable to discharges of dredged or fill material. Current efforts on Phase 1 are focused on developing 

a Draft Program Environmental Impact Report and accompanying draft policy and draft regulation text.  
 

A Technical Advisory Team (TAT) was formed under a USEPA grant to assist in scientific analysis of 
specific policy topics.  

 

1. Technical Memorandum 1: Technical Advisory Team Formation and Purpose 
2. Technical Memorandum 2: Wetland Definition (TAT 2009) 

3. Technical Memorandum 3: Landscape Framework (TAT 2010) 
4. Technical Memorandum 4: Wetland Delineation (TAT 2011) 

 
1.4  California Wetlands Conservation Policy 

 

Executive Order W-59-93 (EO 1993), signed by Governor Pete Wilson on August 23, 1993, established 
state policy guidelines for wetlands conservation. The primary goal of this policy is to ensure no overall 

net loss and to achieve a long-term net gain in the quantity, quality, and permanence of wetland acreage 
in California. The federal wetlands policy, representing a significant advance in wetlands protection, was 

unveiled by nine federal agencies on August 24, 1993.  

 
http://www.swrcb.ca.gov/water_issues/programs/cwa401/docs/wrapp2008/california_wetlands_c

onservation_policy.pdf  

1.5  California Aquatic Health and Assessment Framework 
 

The science-based Framework is called the “1-2-3 California Aquatic Health and Assessment Framework,” 
referred to as the Framework (Sutula et al. 2008). The Framework facilitates the planning, organization, 

and implementation of ecological monitoring and assessment. The Framework is a toolkit that focuses on 

assessing wetland and riparian resources and is intended to help resource managers answer questions 
about the performance of projects, programs, and policies by identifying: 

1) the kinds of ecological data needed; 
2) how these ecological data relate to each other; 

3) how ecological data can be managed to aid their translation into practical answers to clearly 

defined management questions; and, 
4) how the answers to management questions and supporting data can be managed to help 

address additional questions in the future (Stein et al. 2007). 
 

One feature of the Framework is its ability to cost-effectively guide this translation process using its 
mechanistic structure (EOA and SFEI 2011a,b). As implied by its name, the Framework embodies three 

levels that characterize monitoring data according to its development cost, with Level 1 being 

characterized by less expensive data, and Level 3 by the most expensive data. The Framework is used to 
determine the extent to which less expensive data collected through the higher levels of the hierarchy 

http://www.swrcb.ca.gov/water_issues/programs/cwa401/docs/wrapp2008/california_wetlands_conservation_policy.pdf
http://www.swrcb.ca.gov/water_issues/programs/cwa401/docs/wrapp2008/california_wetlands_conservation_policy.pdf
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(Levels 1 and 2) can be used to answer management questions, and the extent to which more detailed 

and expensive Level 3 data collection is necessary to answer management questions. In summary, the 
framework allows for practical adaptive management of ecological resources in the context of 

management goals and objectives. 
 

The Framework embodies a cost-effective approach for identifying and providing data needed to address 

District watershed management needs, and is a fully vetted framework within the scientific community. 
The Framework was developed by a consortium of federal and state agencies to increase the capacity of 

California to assess the status and trends of wetlands, streams, and riparian areas, and to assess the 
performance of related state policies, programs, and projects. Additionally, implementation of the 

Framework has regulatory benefits in that it already incorporates procedures that will be required by 
future policy development by the SWRCB. The Framework is linked to the draft California WRAPP which is 

currently under development by the SWRCB. The SWRCB is writing the WRAPP into the California Water 

Code to recognize and utilize the Framework approach in the administration of the State’s 401 
Certification program and Waste Discharge Requirements. 

 
1.6 Adaptive Management in the 3-Level Context 

 

General management questions have been identified to support decision-making regarding wetlands and 
riparian areas (EOA and SFEI 2011a,b): 

 
1) What is the extent and distribution of stream ecosystem resources? 

2) What are the conditions of stream ecosystem resources? 
3) What are the likely sources of risk to stream ecosystem resources? 

 

Risk is assessed at each of the three Framework levels in order to leverage the different scale and 
resolution of Level 1-3 data, and maximize the cost-effectiveness inherent in the higher Levels of data. 

Therefore, risk assessment sets the stage for identifying and prioritizing management actions that may be 
considered in order to maintain and/or improve stream ecosystem conditions. Risk is defined as the 

probability of stressors negatively affecting stream ecosystem conditions (EOA and SFEI 2011a,b).  

 
Level 1 risk assessment involves analyzing the base map to identify locations of potential stressors in 

relation to District authorized areas and understand which are beyond direct District management control 
and present risks to ecological conditions in District authorized areas. Specifically, this method involves 

translating a visual understanding of the base map into a monitoring strategy that prioritizes monitoring 

of ecological resources within District authorized areas, and identifies and prioritizes the area(s) outside 
District authorization that should be evaluated to address Level 2 risk management questions.  

 
Level 2 risk assessment involves identifying stressors that have historically impacted the stream 

ecosystem resources and interpreting CRAM survey data to identify stressors that currently impact stream 
ecosystem resources as well as sites that may be at risk from stressors. Stressors are also characterized 

as either originating outside of or within a project’s right-of-way (ROW). Stressors originating outside of 

the ROW represent opportunities for cooperative stewardship with other organizations and land. 
Stressors that originate in areas within the ROW may inform decisions about future monitoring and 

management actions that may maintain and/or improve stream ecosystem conditions. 
 

Level 3 risk assessment involves identifying stressors at a finer scale than Level 1 or 2 data allow, and 

using such data to help interpret risk indicated by Level 2 data. Level 3 data may be used to generate 
testable hypotheses to explain causes for low CRAM scores or other low Level 3 indicator scores. Level 3 

risk assessment can also involve comparing measures of performance indicators specified in permits with 
CRAM results for the same project area. Such comparisons may help determine whether the permit 

performance indicators are providing meaningful measures of ecological condition and mitigation 
performance, and thus evaluate risk in a different sense than described above, e.g., this comparison 

could assess whether a permit required condition is an appropriate performance measure and thus 

identify the potential risk associated with a permit requirement. Ultimately such comparisons could lead 
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to improved permit requirements, and greater certainty associated with permit requirements and 

compliance.  
 

1.7  Using Level 2 Data in a Level 1 Context 
 

The Ecosystem Services Index (ESI) has received draft endorsement from the CRAM steering 

committee as a watershed-based or landscape level summary statistic for overall condition of aquatic 
resources assessed using CRAM (EOA and SFEI 2011a,b). The ESI is a statistic derived from a cumulative 

distribution frequency (CDF) plot that represents the area weighted (or linear length weighted) average 
of all CRAM scores in a sample population. The ESI is calculated as the percent of stream miles multiplied 

by the stream ecosystem condition (CRAM Index scores), e.g,: ESI = Sum(CRAM Index score x 
Proportion of total stream length represented by score)(EOA and SFEI 2011a,b). The ESI is a tool that 

may be used to track stream ecosystem condition over time. The first year that ambient surveys are 

conducted in any watershed can establish baseline ESIs that can be adopted as points of comparison for 
future ambient survey data. ESIs can be recalculated from future ambient survey data and compared to 

baseline ESIs to understand how condition may have changed over time. 
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1.0 Executive Summary 
As part of Checkpoint C of the National Environmental Policy Act (NEPA) 404/408 Memorandum of 
Understanding (MOU) process, the U.S. Army Corps of Engineers (USACE) and U.S. Environmental 
Protection Agency (EPA) required an analysis of the functions and values associated with wetlands and 
waters present within the Merced to Fresno Section of the California High-Speed Train (HST) Project. The 
California Rapid Assessment Method (CRAM) data provide the foundation for evaluating the condition of 
wetlands within the watershed. Extrapolation of the data allows the current and future conditions of the 
watershed subbasins to be summarized. The watershed focus of the USACE and EPA 2008 Mitigation Rule 
and the Level 1-2-3 framework for wetland monitoring and assessment were discussed during Technical 
Working Group (TWG) meetings, which resulted in the need to develop a watershed-level analysis of 
aquatic resources for the Merced to Fresno Section. The purpose of the Watershed Evaluation Report 
(WER) is to use geographic information system (GIS) software to perform the following desktop analyses: 
(a) develop a data layer of land use types that represent disturbance categories; (b) inventory the 
aquatic resources within the Hydrologic Unit Code (HUC)-8 watershed units (per land use type); 
(c) determine the type, amount, and relative condition of aquatic resources within the watershed units 
and within the construction footprints of the Merced to Fresno Section alternatives; and (d) evaluate the 
relative impact on aquatic resources of the Merced to Fresno Section alternatives within the watershed 
context. The CRAM Report is Appendix B to the WER; the WER is Appendix C to the Checkpoint C 
Information Packet. 

The CRAM is the current wetland assessment method being implemented in the state of California 
(http://www.cramwetlands.org). As discussed in Section 2.0 of this report, technical guidance for the 
overall CRAM study was provided in the TWG meetings. In September 2011, AECOM and CH2M HILL staff 
members implemented a CRAM survey on approximately 70 parcels in the Merced to Fresno Section 
corridor for which access was obtained. CRAM assessments and data were used to provide the following 
information: 

(1) Baseline wetland conditions of accessible wetland and water features within the 250-foot buffer 
of the wetland study area (WSA). 

(2) Potential indirect impacts following construction activities on wetlands outside of the construction 
footprint.  

(3) Extrapolation of collected CRAM data to applicable wetland and water features within the WSA’s 
250-foot buffer. 

One aspect of the CRAM Report was to provide baseline impacts on wetland conditions for specific 
“assessment areas” (i.e., the unit of analysis for CRAM) located within a wetland. Lower scoring wetland 
and water features are typically highly disturbed systems influenced by high-intensity agricultural 
management, a high percentage of invasive or nonnative species, low habitat structure or diversity, and 
substantially disturbed hydrologic regimes. Higher scoring wetland and water features indicate higher 
quality waters of the U.S. and wetlands. For nonriverine wetlands, the CRAM total scores ranged from 
approximately 30 to 70, with a mean score of 49; for riverine wetlands, the CRAM total scores ranged 
from approximately 30 to 80, with a mean score of 53. The high proportion of relatively low scores 
resulted from the predominance of agricultural land uses and the high amount of constructed 
watercourses associated with water transfer facilities (canals) and agricultural drainage features 
(constructed ditches).  

Based on an evaluation of the condition of waters of the U.S., including wetlands (as it relates to 
functions and values), the highest CRAM score was at the San Joaquin River crossing, common to all 
alternatives. The second highest score was a natural watercourse (Berenda Slough) intersected by the 
BNSF Alternative. These natural watercourses received elevated scores because of their undisturbed 
nature and the dominance of native species, lack of invasive species, and relatively undisturbed or natural 
hydrology. Most of the other natural watercourse values were in the medium scoring range for the 
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UPRR/SR 99 and Hybrid alternatives. These features have moderate function based on the CRAM 
assessment. The lowest scoring areas for both wetlands and waters were most frequently found in the 
UPRR/SR 99 Alternative, followed by the Hybrid and BNSF alternatives. The low scores would equate to 
less overall impact (because these are disturbed aquatic features), and thus may require lower mitigation 
ratios. Overall, the CRAM evaluation identified that agricultural activities reduce the condition of almost all 
nonriverine wetlands (i.e., vernal pools) within the WSA, depending on the intensity of agriculture. In 
some areas along the BNSF corridor, vernal pools score between average and above average with respect 
to condition. This may be a result of the intensity or type of management in this area. Taken as a whole, 
there would be less overall reduction in the condition of vernal pools with the UPRR/SR 99 and Hybrid 
alternatives, mainly because of the lower condition scores for these vernal pools.  

A second aspect of the CRAM study was to conduct an indirect impact evaluation for assessment areas 
located within the WSA (250-foot buffer) that would not be affected by the permanent impact footprint. 
CRAM scores were adjusted in consideration of the future, postconstruction context.  

A third aspect of the CRAM study, referred to as extrapolating the data, involved applying such 
assessment area data to all other wetland and watercourse polygon features located within the WSA. 
(See Section 6 of this report.) CRAM total score bins were assigned to the data, then a score was 
assigned to each feature (good, fair, or poor) based on the wetland/water type and landscape position of 
a given feature. The results of this aspect of the data analysis will be used as one element for 
implementing the watershed-level framework for compensatory mitigation.  
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2.0 Introduction 
The California High-Speed Train (HST) System is planned to provide intercity, high-speed service on more 
than 800 miles of tracks throughout California, connecting the major population centers of Sacramento, 
the San Francisco Bay Area, the Central Valley, Los Angeles, the Inland Empire, Orange County, and San 
Diego (Figure 2.0-1). The HST System is envisioned as a state-of-the-art, electrically powered, high-
speed, steel-wheel-on-steel-rail technology that will include contemporary safety, signaling, and 
automated train-control systems. The trains will be capable of operating at speeds of up to 220 miles per 
hour (mph) over a fully grade-separated, dedicated track alignment. 

Two phases of the California HST System are planned. Phase 1 will connect San Francisco to Los Angeles 
via the Pacheco Pass and the Central Valley. The express trip time between San Francisco and Los 
Angeles is mandated to be 2 hours, 40 minutes or less. Phase 2 will connect the Central Valley to the 
state capital, Sacramento, and will extend the system from Los Angeles to San Diego. 

The California HST System will be planned, designed, constructed, and 
operated under the direction of the California High-Speed Rail 
Authority (Authority), a state governing board formed in 1996. The 
Authority’s statutory mandate is to develop a high-speed rail system 
coordinated with the state’s existing transportation network, which 
includes intercity rail and bus lines, regional commuter rail lines, urban 
rail and bus transit lines, highways, and airports. 

The Merced to Fresno HST Section is a critical Phase 1 link connecting the Bay Area HST sections to the 
Fresno to Bakersfield, Bakersfield to Palmdale, and Palmdale to Los Angeles HST sections. The Merced to 
Fresno Section alternatives originated in two program environmental impact report/environmental impact 
statement (EIR/EIS) documents prepared by the Authority and the Federal Railroad Administration (FRA): 
the 2005 Final Program EIR/EIS for the Proposed California High-Speed Train System EIR/EIS (Statewide 
Program EIR/EIS) and the 2008 Bay Area to Central Valley HST Final Program EIR/EIS (Bay Area to 
Central Valley Program EIR/EIS). These two documents evaluated the ability of an HST system to meet 
existing and future-capacity demands on California’s intercity transportation system and to identify a 
preferred alignment for the San Francisco Bay Area (Bay Area) to Central Valley Section of the HST 
System, respectively. 

The Merced to Fresno Section HST Project EIR/EIS (August 2011) identified and evaluated reasonable 
and feasible site-specific alignment alternatives and the potential impacts of construction, operation, and 
maintenance of the HST system (including track, stations, and ancillary facilities) along the alternative 
alignments. The 2011 EIR/EIS will help the Authority and the FRA to assess the site characteristics, size, 
nature, and timing of the proposed project-specific components, and determine whether the impacts are 
potentially significant and whether the impacts can be avoided or mitigated. 

Permitting for the Merced to Fresno Section requires the development of study areas to evaluate existing 
conditions and potential impacts on wetlands and other waters of the U.S. These study areas are defined 
with the following basic parameters: 

 The potential area of disturbance or construction footprint, encompassing the required right-of-way, 
as described in Section 2, and areas required for construction, including staging areas and temporary 
construction easements. 

 A buffer for evaluation of indirect impacts. 

  

Definition of HST System 
The system that includes the HST 
tracks, structures, stations, traction-
powered substations, and 
maintenance facilities and train 
vehicles able to travel 220 mph. 
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Figure 2.0-1 
California HST System 
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2.1 Rapid Assessment of Wetlands  

The CRAM is a standardized, cost-effective tool for assessing the health of wetlands and riparian habitats. 
CRAM is applicable to all wetland types. It is designed for assessing ambient conditions within specific 
watersheds and regions, and throughout the state. The information presented in this report is based on 
the best available background information and field surveys. During September 2011, AECOM and CH2M 
HILL staff implemented a CRAM survey on approximately 70 parcels between Merced and Fresno after 
obtaining approval from landowners for access.  

The CRAM method assesses conditions rather than functions. Condition relates to the health of a wetland 
in reference to all other wetlands in the state (of the same wetland type). Functions relate to the services 
that wetlands provide. Values include uniqueness and heritage, recreational uses, and other benefits to 
which society prescribes a particular value because of the inherent beauty of wetlands, their scientific 
value for understanding ecology, or their support of numerous avian species of interest to birdwatchers.  

The attributes and metrics of CRAM infer a conceptual relationship between CRAM metrics and wetland 
functions and values. The following is an example of three functions and values and the CRAM metrics 
that would relate to maintaining those functions and values: 

Functions and Values CRAM Metrics 

Groundwater Recharge Water Source, Hydrologic Connectivity, Topographic Complexity 

Uniqueness/Heritage Landscape Connectivity, Structural Patch Richness, Plant Community 

Recreational Opportunities Hydrologic Connectivity, Plant Community, Vertical Biotic Structure 

 

Condition assessments are tools that can be used to determine the loss of wetlands with particular 
condition scores (e.g., wetlands with high condition scores), which represent a decrease in a 
corresponding suite of functions and values. In addition to acreage values, impacts may also be 
represented by a decrease in condition. Mitigation plans, on the other hand, would include data on the 
potential gain in wetland condition (and corresponding functions and values). In addition to mitigation 
ratios, impacts may be mitigated with a “lift” in wetland condition (and corresponding functions and 
values).  

2.2 Project Location 

The Merced to Fresno Section of the HST system is located in the Great Valley Ecological Subregion of 
California, and further in the Granitic Alluvial Fans and Terraces Ecological Subsection, which includes the 
alluvial fans and terraces on the east side of San Joaquin Valley (Miles and Goudey 1998). The fans and 
terraces in this area were derived predominantly from granitic alluvium originating in the Sierra Nevada. 
The topography is generally flat with slopes ranging between 0 and 2% and elevations ranging from 160 
to 300 feet above mean sea level. The regional drainage is generally to the west and southwest. The 
following sections provide a general overview of the land use and terrestrial vegetation communities, 
climate, hydrology, and soils in the project vicinity.  

This section provides general information about the location of the project, including names of water 
bodies, approximate street addresses of its endpoints, and directions to the site. 

2.3 Names of Water Bodies 

Within the study area, common wetland and watercourse resources include vernal pools and other 
seasonal wetlands, freshwater emergent marshes, forested wetlands, constructed basins, natural 
watercourses, and constructed watercourses. These wetland and water resources are grouped into two 
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categories: (1) palustrine wetlands (vernal pools and other seasonal wetlands, freshwater emergent 
marsh, forested wetlands, and constructed basins) and (2) nonvegetated riverine wetlands (constructed 
and natural watercourses). The palustrine system is a broad class of nontidal wetlands that includes 
vegetated wetlands traditionally called by names such as marsh, swamp, bog, fen, and prairie. The 
palustrine system also includes small ponds and constructed basins. Riverine wetlands (natural and 
constructed watercourses) include unvegetated open water habitats contained within a channel. For the 
purposes of this document, palustrine wetlands are synonymous with wetlands and riverine wetlands are 
synonymous with other waters of the U.S.  

In the wetland study area, over 15 natural named and unnamed watercourses have been mapped. 
Natural waters with perennial flow include the San Joaquin River and Bear Creek. The majority of the 
natural waters in the study area have an intermittent or ephemeral flow regime either because of their 
small watershed size or because they have been impounded or diverted upstream for agricultural 
purposes.  
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3.0 Project Description  
The purpose of the Merced to Fresno Section of the HST Project is to implement the California HST 
System between Merced and Fresno, providing the public with electric-powered high-speed rail service 
that provides predictable and consistent travel times between major urban centers and connectivity to 
airports, mass transit systems, and the highway network in the south San Joaquin Valley, and to connect 
the northern and southern portions of the HST System. The approximately 65-mile-long corridor between 
Merced and Fresno is an essential part of the statewide HST System. The Merced to Fresno Section is the 
location where the HST would intersect and connect with the Bay Area and Sacramento branches of the 
HST System; it would provide a potential location for the heavy maintenance facility where the HSTs 
would be assembled and maintained, as well as a test track for the trains; it would also provide Merced 
and Fresno access to a new transportation mode and would contribute to increased mobility throughout 
California. 

Additional information regarding the project description is located within the WER. 
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4.0 Methods 
This section describes the methods used to conduct CRAM for wetland evaluations for the Merced to 
Fresno Section of the California HST. The methodology used to assess the condition of the aquatic 
resources was based on guidance provided in the California Rapid Assessment Method for Wetlands, 
Version 5.0.2 (Collins et al. 2008), or as determined by the CRAM coordinator, CRAM Technical Memo 
(California Wetlands Monitoring Workgroup [CWMW] 2009), and the data needs required to support 
Checkpoint C (404/401/408 MOU 2010).  

The purpose of the surveys was to provide a detailed rapid assessment to characterize existing conditions 
and functions and services of special aquatic sites and other waters of the U.S. This detailed rapid 
assessment would assist in the analysis of impacts within the limits of disturbance of the affected parcels 
associated with the Merced to Fresno HST Alignment and Alternatives (CRAM study area). The condition 
assessment was based on a subset of the aquatic features on parcels where property access was 
available.  

4.1 Study Area 

Sampling of the Merced to Fresno Section was largely limited by the permission to enter granted by the 
various public and private landowners. Sampling was focused on areas and resources that could assist in 
providing information to facilitate the determination of a least environmentally damaging practicable 
alternative (LEDPA), as described in the Technical Workplan for CRAM (Authority and FRA 2011a). Of the 
parcels where property access was available, 72 parcels were deemed to have wetlands potentially 
suitable for CRAM assessment. On these parcels, a total of 29 riverine sites and 17 nonriverine (i.e., 
individual vernal pool features) were assessed. The study area was established for evaluating aquatic 
features as construction footprint plus a 100-foot-radius buffer around project elements. 

4.2 Procedures for Using CRAM 

Condition assessment of aquatic features utilized CRAM according to the California Rapid Assessment 
Method (CRAM) for Wetlands, Version 5.0.2 (Collins et al. 2008), available from 
http://www.cramwetlands.org. The steps below represent the steps described in the CRAM manual. 

Step 1: Classify the Wetland and Riparian Areas.  

Step 2: Verify the Appropriate Assessment Window. 

Step 3: Establish the Assessment Area (AA). 

Step 4: Conduct an Initial Office Assessment of Condition Metrics and Stressors. 

Step 5: Conduct a Field Assessment of Condition Metrics and Stressors. 

Step 6: Complete CRAM Scores and QA/QC Procedures. 

Step 7: Upload Assessment Data (or Other Procedure per Agency Coordination). 

4.2.1 Classify the Wetland and Riparian Areas 

In the case of the wetland delineation report submitted for the Merced to Fresno Section (Authority and 
FRA 2011b), wetland types were discussed in similar but slightly different terms. Slightly different 
terminology is used than the standard CRAM and California Wetlands Portal Habitat descriptions. Thus, a 
“crosswalk” was developed to show how plant communities are described in standard classification 
systems and in CRAM (Table 4.2-1).  
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Table 4.2-1 
Approximate Relationships of Vegetation Classification Systems 

and CRAM Wetland Types and Wetlands Portal Habitats 
 

Plant 
Communities 

Preliminary 
Descriptions of the 
Terrestrial Natural 

Communities of 
California a 

Classification 
of Wetlands 

and 
Deepwater 
Habitats of 

the U.S.b 

Manual of 
California 

Vegetation c 

CRAM Wetland 
Types and 

Wetlands Portal 
Habitats d 

Great Valley mixed 
riparian forest 

Great Valley mixed 
riparian forest (61420) 

Palustrine forested 
wetland (in part) 

Populus fremontii 
Forest Alliance 

Riverine; potentially 
depressional if isolated 
wetland e 

Other riparian Central Coast arroyo 
willow riparian forest 
(61230); Great Valley 
willow scrub (63000); 
Great Valley valley oak 
riparian forest (61430) 

Palustrine forested 
wetland (in part) 

Salix lasiolepis 
Shrubland Alliance; 
Rubus armeniacus 
seminatural 
shrubland stands; 
Quercus lobata 
Woodland alliance 

Riverine; potentially 
depressional if isolated 
wetland e 

Vernal pool (and 
other seasonal 
wetlands) 

Vernal pool (4000) Palustrine 
emergent wetland 

Layia fremontii-
Achyrachaena 
mollis  

Herbaceous 
Alliance 

Vernal pools; vernal 
pool system; 
potentially 
depressional if 
seasonal wetland 

Fremont 
cottonwood 
forested wetland 

Great Valley cottonwood 
riparian forest 

Palustrine forested 
wetland (in part) 

Populus fremontii 
Forest Alliance 

Riverine; potentially 
depressional if isolated 
wetland e 

Coastal and valley 
freshwater marsh 

Coastal and Valley 
freshwater marsh 
(52410) 

Palustrine 
emergent wetland 

Schoenoplectus 
californicus 
Herbaceous 
Alliance 

Riverine; potentially 
depressional if isolated 
wetland e 

Natural 
watercourses  

No corresponding 
vegetation type provided. 

Riverine No corresponding 
vegetation type 
provided. 

Riverine 

Constructed 
watercourses 
(including 
constructed 
basins) 

No corresponding 
vegetation type provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

Riverine (channels); 
depressional (basins) 

a Holland 1986.  
b Cowardin et al. 1979.  
c Sawyer et al. 2009.  
d Collins et al. 2008; Wetlands Portal Habitats (http://www.californiawetlands.net/tracker/habitats).  
e For the Merced to Fresno Section, all palustrine emergent marshes and palustrine forested wetlands are associated with riparian 
areas along perennial, intermittent, and ephemeral streams. Thus, the CRAM Riverine Module would be applicable for the Merced to 
Fresno Section. 
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4.2.2 Verify the Appropriate Assessment Window 

The assessment window, the period of time each year when assessments of wetland condition based on 
CRAM should be conducted, varies depending on the wetland type, latitude, and altitude. For wetlands 
that are not subject to snowfall and are nontidal (e.g., riverine wetlands, some depressional wetlands), 
the main growing season usually extends from March through September. For wetlands that are 
inundated seasonally (e.g., vernal pools, seasonal wetlands, some depressional wetlands), the growing 
season is generally March through July (California Wetlands Monitoring Workgroup [CWMW] 2009). 

Because of project schedule constraints, the condition assessment of vernal pools and depressional 
wetlands for the Merced to Fresno Section (as well as Fresno to Bakersfield Section) was conducted in 
September 2011, using GIS and field data. Information on the attributes, metrics, and submetrics was 
collected in the field, where feasible and applicable. September is still within the assessment window for 
the Riverine Module, but is not ideal for the Individual Vernal Pool, Vernal Pool Systems, or Depressional 
Wetlands modules. Therefore, CRAM practitioners used their best professional judgment when assessing 
the conditions of features in these wetlands. Senescent vegetation was present and plant species were 
identified accurately. Features that were masked because of the timing of the assessment were omitted 
from scoring and identified as such. Because these limitations were consistent across all features of the 
same type, they are not expected to influence the CRAM output.  

4.2.3 Establish the Assessment Area  

The CRAM AA is a defined area within the often larger area of wetland being assessed. An AA can include 
a small wetland in its entirety, but in most cases, the wetland will be larger than the AA. For riverine 
wetlands, the preferred AA length is 10 times the average bankfull channel width, with a maximum 
length of 200 meters and minimum length of 100 meters. For consistency across sites, all AAs were 
established at 150 meters, or as long as possible if the site did not allow for the full linear distance. The 
AA should extend laterally (landward) to encompass all the vegetation that probably provides woody 
debris, leaves, insects, and other allochthanous inputs directly to the channel and its floodplain; the 
minimum width is 2 meters. For depressional wetlands, the preferred AA size varies based on the type of 
wetland, as follows: for individual vernal pools there are no size limitations. For vernal pool systems, the 
preferred AA size is <10 hectare (about 300 meters x 300 meters, and shape can vary) and there is no 
minimum size as long as there are at least 3 replicate large and 3 replicate small component pools. For 
other depressional wetlands, the maximum AA size is 1.0 hectare (approximately 100 meters x 100 
meters, but the shape can vary), and there is no minimum size. In most cases, the AA boundaries are 
established in the office before the field assessment begins. Because of time constraints and uncertainty 
associated with whether all potential wetlands would be “CRAMmable,” the AA was instead established 
during the first step of the field assessment. 

4.2.4 Conduct an Initial Office Assessment of Condition Metrics and 
Stressors 

Typically, the office assessment of condition metrics and stressors is conducted before the field 
assessment begins, but because of time constraints and uncertainty associated with whether all potential 
wetlands would be “CRAMmable,” the office assessment was conducted after field assessments had taken 
place. The metrics and submetrics typically assessed in the office include: 

 Landscape Connectivity metric 
 Percent of AA with Buffer submetric 
 Average Buffer Width submetric 
 Water Source metric 
 Hydrologic Connectivity metric 
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Where feasible, these metrics were preliminarily assessed in the field and verified in the office using 
aerial photography in GIS and other background information. Stressors were also assessed initially in the 
field and verified in the office. 

4.2.5 Conduct a Field Assessment of Condition Metrics and Stressors 

CRAM field assessments were conducted September 12–23, 2011. AECOM biologists, overseen by at least 
one CRAM certified staff, conducted the assessments. Field books and worksheets were completed for 
each wetland feature (available from http://www.cramwetlands.org). Assessments were conducted 
according to the methods described in California Rapid Assessment Method (CRAM) for Wetlands, Version 
5.0.2 (Collins et al. 2008). Table 4.2-2 shows CRAM attributes and metrics used in the assessments. 

Table 4.2-2 
CRAM Attributes and Metrics 

 

Attributes Metrics/Submetrics 

Buffer and Landscape Context 

Landscape Connectivity 

Buffer Submetrics: 

 Percent of AA with Buffer 
 Average Buffer Width 
 Buffer Condition 

Hydrology 

Water Source 

Hydroperiod or Channel Stability 

Hydrologic Connectivity 

Physical Structure 
Structural Patch Richness 

Topographic Complexity 

Biotic Structure 

Plant Community Submetrics: 

 Number of Plant Layers Present  
 Number of Codominant Species 
Percent Invasion 

Horizontal Interspersion and Zonation 

 Vertical Biotic Structure 

Source: Adapted from Collins et al. 2008. 

 
4.2.5.1 Buffer and Landscape Context Attribute 

For the purposes of CRAM, a buffer is a zone of transition between the immediate margins of a wetland 
and its surrounding environment that is likely to protect the wetland from anthropogenic stress (e.g., 
pollutants, disruptive incursions by people and pets, nonnative predators, invasive plants and animals). 
The metrics and submetrics included in the Buffer and Landscape Context attribute are designed to 
measure the ability of the surrounding landscape to buffer the wetland from these stresses. These 
include the Landscape Connectivity metric and the Percent AA with Buffer, Average Buffer Width, and 
Buffer Condition submetrics. Landscape Connectivity assesses the association between the AA and other 
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aquatic resources (e.g., lakes, other wetlands, streams) that surround it within 500 meters. The 3 buffer 
submetrics are assessed within a 250-meter buffer around the AA and are associated with the percentage 
of uninterrupted natural or seminatural cover (developed land and some adjoining open water are 
excluded), the average width of the area extending outward from the AAs, and the buffer condition, 
which is based on vegetation, soil, and human visitation.  

4.2.5.2 Hydrology Attribute 

The Hydrology attribute assesses the sources, quantities, and movements of water, plus the quantities, 
transport, and fate of waterborne materials, particularly sediment as bedload and suspended load. The 
physical structure of wetlands is largely determined by the magnitude, duration, and intensity of water 
movement. Hydrology also affects many physical processes and contributes to the creation of a dynamic 
habitat. The three metrics included in the Hydrology attribute are Water Source, Hydroperiod or Channel 
Stability, and Hydrologic Connectivity. Water Source is scored based on four alternative states of water 
sources present during dry-season conditions. Hydroperiod or Channel Stability assesses the frequency 
and duration of flooding, and Hydrologic Connectivity is scored based on the ability of floodwaters to 
move into adjacent areas around the AA and wetland. 

4.2.5.3 Physical Structure Attribute 

The Physical Structure attribute is defined as the spatial organization of living and nonliving surfaces that 
provide habitat for biota. Metrics within this attribute focus on physical conditions that indicate the 
capacity of a wetland to support characteristic flora and fauna and the diversity and complexity of 
physical structure in a wetland. The two metrics for this attribute are Structural Patch Richness and 
Topographic Complexity. Structural Patch Richness is scored on a worksheet that lists structural patch 
features potentially found in each wetland type. Examples of such features include secondary channels on 
the floodplain or along shorelines, pannes or pools along the floodplain, and plant hummocks or sediment 
mounds. The features observed in the AA are tallied and the final number is used to score the metric. 
Topographic Complexity is scored based on the variety or lack of micro- and macro-topographic features, 
such as slope breaks, channels, islands, pannes, hummocks, cracks, and buried debris. 

4.2.5.4 Biotic Structure Attribute 

The biotic structure of a wetland includes all of the organic matter that contributes to its material 
structure and organization. Plants strongly influence the spatial distribution, quality, and quantity of water 
and sediment within a wetland, and provide habitat for fish and wildlife. The Biotic Structure attribute is 
composed of three plant community submetrics (Number of Plant Layers, Number of Codominant 
Species, and Percent Invasion) that measure the number of plant layers (based on height), the number 
of codominant species (based on cover), and the percentage of nonnative plants; one metric for 
Horizontal Interspersion and Zonation of distinct plant zones; and one for Vertical Biotic Structure of 
vegetation across the vegetated plain of the wetland.  

4.2.5.5 Stressors 

After each AA is assessed, a stressor checklist is also completed. The stressor checklist provides a list of 
structures, materials, and activities that, if present, could be responsible for low CRAM scores. Example 
stressors include discharges, diversions, dams, grading, excessive mowing, grazing, residential 
development, feedlots, and pesticide use.  

4.2.6 Complete CRAM Scores and QA/QC Procedures 

CRAM is intended to be implemented by qualified biologists or other scientists who are able to conduct 
jurisdictional wetland delineations. Oversight must be conducted by a CRAM-certified practitioner (“CRAM 
Coordinator”). Erik Larsen, D.Env., a CRAM instructor (for CRAM Estuarine Module) for the South Coast 
Region and member of the South Coast Regional Team, served as the CRAM Coordinator. Dr. Larsen 
oversaw the implementation of the condition assessment from office assessment to field assessment to 
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data analysis to report preparation. Dr. Larsen evaluated all data sheets and verified that proper 
procedures were being followed, including proper definition of assessment areas, consistency in scoring, 
proper photo documentation, and proper data analysis and archiving. Additionally, 2 additional CRAM 
certified staff, Ellen Pimentel and Charles Battaglia, oversaw all fieldwork during weeks 1 and 2, 
respectively. At any given time, at least one CRAM certified staff member was present during fieldwork 
(Table 4.2-3). 

Table 4.2-3 
CRAM Certified Staff for Merced to Fresno Section 

 

Name Education CRAM Certification Dates Project Role 

Erik Larsen 

AECOM 

D.Env., Environmental Science and 
Engineering, UCLA, 2007 

M.S., Biology, CSU Long Beach, 1995 

B.S., Biology, Westmont College, 
1992 

Riverine  

South Coast—April 20–22, 2009 

Estuarine  

South Coast—October 22–23, 2009 

Vernal Pool  

Central Valley—March 2–4, 2010 

CRAM Coordinator; 
CRAM Certified 
Staff—Weeks 1 
and 2 

Ellen Pimentel 

AECOM 

M.A., Biology (Ecology), Humboldt 
State University, 2010 

B.S., Environmental Science 
(Landscape Ecosystems), Humboldt 
State University, 2003 

Riverine  

North Coast—April 15–17, 2008 

CRAM Certified 
Staff—Week 1 

Charles Battaglia 

AECOM 

M.S., Rangeland Ecology and Mgmt, 
UC Berkeley, 2005 

B.S., Environ Biology and Mgt, UC 
Davis, 2000 

Riverine and Estuarine  

Central Coast—May 2–6, 2011 

CRAM Certified 
Staff—Week 2 

 

4.3 Prefield Investigation Methods 

4.3.1 Regional Area 

The regional area is a broad, approximately 2,688-square-mile (69,618,880-acre) area of the San Joaquin 
Valley, centered on the proposed HST alternatives, where the potential presence, connection, and 
movement of biological resources within and among suitable habitats were considered. The size of the 
regional area used for the CRAM Report is different from the size used in the watershed evaluation 
report. Starting the analysis with this regional focus allowed for a conservative approach to distinguish 
between those habitats, species, and resources that have potential to be affected by the proposed 
activities and those that do not. The results of prefield evaluations of the regional area were considered 
in determining which resources to evaluate through field studies for potential to be affected by the 
project.  

In this report, the regional area refers primarily to an area described by 45 U.S. Geological Survey 7.5-
minute quadrangles (quads). This area includes the 15 quads that overlap with the HST alternatives and 
the 30 adjacent quads. U.S. Fish and Wildlife Service, California Natural Diversity Database (CNDDB), and 
California Native Plant Society database queries for prefield investigations included the following 45 
quads: Arena, Atwater, Berenda, Biola, Bliss Ranch, Bonita Ranch, Caruthers, Chowchilla, Clovis, Conjeo, 
Cressey, Daulton, El Nido, Firebaugh NE, Fresno North, Fresno South, Friant, Gravelly Ford, Gregg, 
Haystack Mountain, Herndon, Illinois Hill, Indian Gulch, Kearney Park, Kerman, Kismet, Lanes Bridge, 
Le Grand, Little Table Mountain, Madera, Malaga, Merced, Owens Reservoir, Oxalis, Plainsburg, Planada, 
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Poso Farm, Raisin, Raymond, Raynor Creek, Sandy Mush, Santa Rita Bridge, Turner Ranch, Winton, and 
Yosemite Lake. 

To generate a regular polygon for querying certain spatial databases, such as the CNDDB RareFind 3 GIS 
data, the area within 10 miles of the alignment centerline was used instead of the 45-quad area. Small 
areas of the Turlock Lake, Turlock, Stevinson, and Delta Ranch quads are within this 10-mile area but are 
beyond the 45-quad area described above; therefore, these four quads were not included in quad-based 
database queries. The regional area is illustrated in Figure 4.3-1.  

4.3.2 Field Protocols 

4.3.2.1 Survey Area  

The CRAM survey area included 72 parcels where permissions from landowners had been granted for the 
purpose of conducting field surveys. These parcels were numbered with their respective Fresno, Madera, 
or Merced County assessor’s parcel numbers and depicted for the surveyors on 1:200-scale aerial 
photographs that were used in the field for orientation and navigation.  

4.3.2.2 Documentation 

Species were identified and recorded according to nomenclature found in the Jepson Manual of Higher 
Plants of California (Hickman 1993) or on Jepson eFlora, which is an online resource that parallels the 
descriptions and keys from The Jepson Manual: Vascular Plants of California, Second Edition (Jepson 
Flora Project 2012). Species that could not be readily identified in the field were collected and maintained 
for identification in the office.  

In addition to maintaining a list of observed plants, survey data collected included location, date, 
weather, approximate time of day, a general habitat classification, and team member names. Other data 
include at least one photograph of the area surveyed and a global positioning system (GPS) coordinate. 

Data collected from surveys were recorded using Trimble Juno GPS units and a Pro XH receiver for 
submeter accuracy. The datum used in the GPS units was the NAD 1983 State Plane California Zone III. 
GPS units were equipped with 3-megapixel digital cameras for photo documentation, data files for 
navigation, and data dictionaries for data collection. Project-specific data files included parcel boundary 
with assessor’s parcel number and alternative alignments and project features. Project-specific data 
dictionaries were developed and used in the field to increase the efficiency of data recording and to 
increase data quality. All photographs and other data collected with GPS units were downloaded and 
backed up nightly onto laptop computers. GPS data files were transmitted to GIS staff at the completion 
of plant surveys. Following collection and transfer, GPS data were postprocessed by the GIS analysts and 
downloaded into a project GIS database. 

Total rainfall between October 1, 2010, and February 28, 2011, was at or near average, with 11.5 inches 
for Fresno (151% of average), 9.8 inches for Merced (132% of average), and 9.8 inches (105% of 
average) for Madera (California Data Exchange Center [CDEC] 2010). 
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Figure 4.3-1 
CRAM Regional Area Map 
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5.0 Results: Environmental Setting 
This section includes the physical and biological conditions identified during prefield investigations, 
reconnaissance-level surveys, and field surveys in the study area. 

The Merced to Fresno Section of the HST System is located in the Great Valley ecological subregion of 
California and further in the granitic alluvial fans and terraces ecological subsection, which includes the 
alluvial fans and terraces on the east side of the San Joaquin Valley (Miles and Goudey 1998). The fans 
and terraces in this area were derived predominantly from granitic alluvium originating in the Sierra 
Nevada. The topography is generally flat with slopes ranging between 0% and 2% and elevations 
ranging from 160 to 300 feet above mean sea level. The regional drainage is generally to the west and 
southwest. The following sections provide a general overview of the land use and terrestrial vegetation 
communities, climate, hydrology, and soils. 

5.1 Existing Physical and Biological Conditions 

The existing physical and biological conditions pertinent to the biological resources and jurisdictional 
waters analysis include geology, ecoregion, climate, terrestrial and aquatic habitats, wetlands and waters, 
and plants and wildlife observed during the field surveys. 

This section includes the physical and biological conditions identified during prefield investigations, 
reconnaissance-level surveys, and field surveys, including habitats of concern. 

5.1.1 Physical Conditions 

The proposed Merced to Fresno Section of the HST Project is located within the Great Valley Geomorphic 
Province and ecological subregion. Portions of the project within the Great Valley ecological subregion 
occur in three ecological subsections: Manteca-Merced alluvium, hardpan terraces, and the granitic 
alluvial fans and terraces (Miles and Goudey 1998). 

The Manteca-Merced alluvium ecological subsection occurs on the alluvial fans of streams that travel from 
the Sierra Nevada to the San Joaquin River. The alluvium deposits are predominantly derived from the 
erosion of granitic rock from the southern Sierra Nevada region (Miles and Goudey 1998). 

The hardpan terraces ecological subsection is characterized by very gently sloping terraces that are 
interspersed with alluvial fans along streams that transport sediments from the Sierra Nevada region to 
the Sacramento and San Joaquin rivers. This subsection contains mostly Pleistocene alluvium derived 
from volcanic, granitic, sedimentary, and metamorphic rock sources (Miles and Goudey 1998). 

The granitic alluvial fans and terraces ecological subsection includes the alluvial fans and terraces on the 
east side of the San Joaquin Valley. The fans and terraces in this area were derived predominantly from 
granitic alluvium originating in the southern Sierra Nevada (Miles and Goudey 1998). 

5.1.2 Climate and Hydrology 

California has a Mediterranean-type climate with cool, wet winters and hot, dry summers. Along the 
Merced to Fresno Section, mean annual temperatures range from a low of 36 degrees Fahrenheit (°F) in 
December to a high of 98°F in July (Western Regional Climate Center [WRCC] 2010). The growing 
season (defined as a 50% probability of temperatures at or above 32°F) ranges from 261 days (March 3 
to November 19) to 300 days (February 5 to December 1) for Merced and Fresno, respectively (Natural 
Resources Conservation Service [NRCS] 2002). Average annual precipitation is approximately 12 inches in 
Merced and approximately 11 inches in Fresno (WRCC 2010). The majority of the annual rainfall (over 
80%) occurs between October and March.  

The San Joaquin River Basin extends from the Sacramento–San Joaquin Delta in the north to the 
northerly boundary of the Tulare Lake Basin in the south, and from the crest of the Sierra Nevada in the 
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east to the crest of the Coast Ranges in the west. The river basin encompasses about 13,500 square 
miles. The San Joaquin River Basin includes large areas of high elevation along the western slope of the 
Sierra Nevada. As a result, this river experiences substantial snowmelt runoff during the late spring and 
early summer. Flood flows typically occur between April and June. 

The Merced to Fresno Section is located in three watershed subbasins: the Middle San Joaquin–Lower 
Chowchilla, Fresno River, and Upper Dry. Most of the survey area is located in the Middle San Joaquin–
Lower Chowchilla Watershed (HUC 18040001) (Figure 5.1-1). The survey area south of the San Joaquin 
River is located in the Tulare–Buena Vista Lakes Watershed (HUC 18030012). Prominent water features 
in the study area include Bear Creek, Miles Creek, Owens Creek, Duck Slough, Deadman Creek, 
Dutchman Creek, the Chowchilla River, Ash Slough, Berenda Slough, Berenda Creek, Dry Creek, the 
Fresno River, Cottonwood Creek, and the San Joaquin River. The natural hydrology of the region has 
been substantially altered by construction of dams, storage reservoirs, diversion dams, canals, and 
groundwater pumping associated primarily with agricultural irrigation. 

5.1.3 Soils 

NRCS soil surveys were used to gather information about soils within the proposed alternatives and 
heavy maintenance facilities. Soil survey information is typically published by county or geographic area; 
the soil surveys used for this project were of the Eastern Fresno area (NRCS 1971), Madera area (NRCS 
1962a), and Merced area (NRCS 1962b). NRCS soil surveys contain soils information by soil associations 
and map units. Soil and map units differ in terms of the scale of the survey area. Because of the large 
area of investigation, soil landform groups are used to describe study area soils. 

Soils associated with the Merced to Fresno Section exhibit a range of characteristics determined in part 
by parent material and landscape position. Coarse-textured soils generally are found on recent alluvial 
fans and floodplains, while medium-textured soils with duripans occur on older alluvial terraces. Fine-
textured soils with duripans and salt and alkali accumulation occur in basin areas. In general, soil textures 
trend finer to coarser north to south along the Merced to Fresno Section. Soils in Merced County are 
typically fine-textured clays and loamy sands. Soil textures in Madera and Fresno counties are 
predominantly loams and sands. Drainage and permeability are variable. In general, fine textured soils 
such as clays and silty clay loam soils are poorly to somewhat poorly drained, with very slow to 
moderately slow permeability. More coarsely textured soils, including sandy loams and sand, are typically 
well drained with moderately rapid permeability.  

Figure 5.1-2 shows the soil associations for the Merced to Fresno Section of the HST. Table 5.1-1 
identifies the soil associations for the four landform groups identified by NRCS (recent alluvial fans and 
floodplains; older, low alluvial terraces; basin areas, including saline-alkali basins; and high terraces) and 
the counties in which they are located. The landform groups and their associated soil characteristics are 
described below. These landform soil descriptions provide soil grouping characteristics and representative 
landscape position for soils with common characteristics.  

5.1.4 Recent Alluvial Fans and Floodplains Landform Group 

Soils classified in the Recent Alluvial Fans and Floodplains group developed in the nearly level and gently 
sloping areas along drainage ways, on alluvial fans, and on floodplains. Characteristics often vary greatly 
within short distances because these soils formed from stratified stream deposits. In the affected area, 
these soils are medium- to coarse-textured (low amount of clay) and are generally well to somewhat 
excessively drained (that is, they transmit water well and do not pond). Most of these soils are very deep 
but some areas may have compacted silt or sand or an iron-silica hardpan at a depth of 2–4 feet. Some 
areas are slightly to moderately saline and alkaline at depth.  
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Figure 5.1-1 
Watershed Subbasin Map 
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Figure 5.1-2 
Soil Associations in the Regional Study Area 
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Table 5.1-1 
Summary of Soil Associations within the Regional Study Area 

 

Soil Association 
Counties of 
Occurrence 

Landform 
Groupsa 

Pachappa-Grangeville  Merced, Madera 

Recent alluvial fans 
and floodplains 

Hanford-Tujunga  Madera, Fresno 

Hanford-Grangeville  Merced 

Wyman-Yokohl-Marguerite  Merced 

Hanford-Hesperia  Fresno 

Hanford-Delhi-Hesperia  Fresno 

Greenfield-Atwater  Fresno 

Delhi-Atwater  Merced 

San Joaquin-Madera  Merced, Madera 
Older, low alluvial 
terraces San Joaquin-Exeter-Ramona  Fresno 

Cometa-Whitney  Madera 

Fresno-Traver  Merced 

Basin areas 
(including saline-
alkali basins) 

Lewis-Landlow-Burchell  Merced 

Fresno-El Peco  Madera 

Traver-Chino  Madera 

Rossi-Waukena  Merced 

Whitney-Rocklin-Montpellier  Merced 
High terraces 

Redding-Pentz-Peters  Merced 

a As mapped by NRCS, not necessarily observed in the study area. 

Sources: NRCS (1962a, 1962b, 1971) modified from Authority and FRA (2011c). 

5.1.5 Older, Low Alluvial Terraces Landform Group 

Soils classified in the Older, Low Alluvial Terraces group tend to have a greater degree of soil 
development than soils on recent alluvial fans. Low alluvial terraces typically have undulating to rolling 
topography and may have relatively steep slopes in some areas. The soils are medium-textured and 
typically have a strongly cemented or indurated hardpan in the subsoil (from 12 to 48 inches below the 
ground surface). The hardpan can be composed of cemented silica or clay; either type creates a layer 
that is restrictive to roots and water and can create a perched water table.  

5.1.6 Basin Areas (including Saline-Alkali Basins) Landform Group 

Soils classified in the Basin Areas group developed from fine-textured, water-transported sediments and 
water-soluble lime and salts. The topography of these areas is nearly level to gently undulating. Soils are 
finer textured (have more clay) than the alluvial and high terrace soils, and nearly all have accumulations 
of salts and alkali as a result of poor drainage. Most of these soils have cemented lime-silica hardpans in 
the subsoil and are shallow to moderately deep. 
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5.1.7 High Terraces Landform Group 

Soils classified in the High Terraces group are older than the soils of the other associations and tend to 
be strongly weathered. Much of the study area is dissected into low hills, resulting in an undulating 
landscape dominated by mound relief. High terrace soils are coarser than alluvial terrace and basin soils, 
with textures ranging from fine sandy loam to gravelly loam. Some of the high terrace soils are underlain 
by an iron-silica hardpan or claypan, both of which may restrict drainage. 

5.1.8 Biological Conditions 

Historically, the Central Valley was characterized by California prairie, marshlands, valley oak (Quercus 
lobata) savanna, and extensive riparian woodlands (Hickman 1993). Today, more than 80% of the land is 
covered by farms and ranches (NRCS 2006). Urban areas within or near the habitat study area include 
the communities of Atwater, Merced, Le Grand, Chowchilla, Madera, and Fresno.  

Sections 5.1.8.1 and 5.1.8.2 describe commonly referenced vegetation classifications used in California. 
These sections also include descriptions of vegetation communities mapped as part of the Merced to 
Fresno Section EIR/EIS process. The WER narrows these communities into a set of uniform aquatic and 
riparian (terrestrial) vegetation community types that area discussed within the Checkpoint C Process of 
the Merced to Fresno Section.  

5.1.8.1 Terrestrial Habitats and Land Uses 

This section discusses the eight types of agricultural lands, five types of developed lands, and five types 
of natural and seminatural terrestrial habitats mapped in the study area.  

The following descriptions of agricultural lands and developed areas are based on A Guide to Wildlife 
Habitats of California (Mayer and Laudenslayer 1988). Table 5.1-2 provides equivalent descriptions of 
natural and semi-natural habitat types from other classification systems, including the Manual of 
California Vegetation (Sawyer et al. 2009), Preliminary Descriptions of the Terrestrial Natural 
Communities of California (Holland 1986), and Classification of Wetlands and Deepwater Habitats of the 
United States (Cowardin et al. 1979).  

Agricultural Lands 

Agricultural lands account for approximately 65% of the land use in the study area. Orchards, vineyards, 
fallow fields, row crops, and field crops constitute 56%, while dairies, pastures, and inactive agriculture 
constitute the remaining 9%. Constructed watercourses and basins associated with agriculture such as 
canals, drains, and tailwater ponds are discussed in Section 5.1.8.2, Aquatic Habitats. Agricultural lands 
provide limited plant and wildlife habitat value relative to natural and seminatural habitats as a result of 
lower species diversity and uniform vegetation structure. Additionally, wildlife species are often regarded 
as pests, and many farmers will actively haze birds and poison animals to reduce crop damage and loss. 
Vegetation other than the managed crop generally comprises weedy species adapted to high levels of 
disturbance and is often actively managed with herbicides, mowing, and/or tilling. Sparse annual grasses 
and weedy forbs may be present within hay fields and along the crop edges; however, because these 
weeds decrease crop value, these undesirable plants are often eradicated. 

The following sections describe the agricultural types identified in the study area. 

Orchards 

Almond trees (Prunus dulcis) are the most common orchard crop in the study area. Other deciduous 
orchard crops include pistachios (Pistacia vera), walnuts (Juglans regia), figs (Ficus sp.), and 
pomegranates (Punica spp.). Evergreen orchards such as oranges and lemons (Citrus spp.) are also 
present. Orchards consist of monocultures of evenly spaced, generally low, bushy trees that are similar in 
canopy size and tree height. Canopy cover ranges from open to dense depending on the age of the trees, 
with saplings and young trees having relatively open canopies and older trees providing more closed  
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Table 5.1-2 
Approximate Relationships of Vegetation Classification Systems  

 

Terminology 
for Plant 

Community 
Used in this 

Report 

Preliminary 
Descriptions of 
the Terrestrial 

Natural 
Communities of 

California 
(Holland 1986) 

Classification 
of Wetlands 

and 
Deepwater 
Habitats of 
the United 

States 
(Cowardin et 

al. 1979) 

Manual of 
California 

Vegetation 
(Sawyer et al. 

2009) 

Guide to Wildlife 
Habitats of 
California 

(Mayer and 
Laudenslayer 

1988) 

California 
annual 
grassland 

Nonnative grassland 
(42200) 

No corresponding 
vegetation type 
provided. 

Amsinckia (menziesii, 
tessellata) Alliance 

Annual grassland 

Coastal and 
valley 
freshwater 
marsh 

Coastal and valley 
freshwater marsh 
(52410) 

Palustrine 
emergent wetland 

Schoenoplectus 
californicus 
Herbaceous Alliance 

Fresh emergent 
wetland (FEW) 

Eucalyptus 
woodlands 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

Eucalyptus (Globulus, 
camaldulensis) 
Seminatural woodland 
stands 

Eucalyptus (EUC) 

Fremont 
cottonwood 
forested 
wetland 

Great Valley 
cottonwood riparian 
forest 

Palustrine forested 
wetland (in part) 

Populus fremontii 
Forest Alliance 

No corresponding 
vegetation type 
provided. 

Great Valley 
mixed riparian 
forest 

Great Valley mixed 
riparian forest (61420) 

Palustrine forested 
wetland (in part) 

Populus fremontii 
Forest Alliance 

Valley foothill riparian  

Constructed 
watercourses 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

Natural 
watercourses  

No corresponding 
vegetation type 
provided. 

Riverine No corresponding 
vegetation type 
provided. 

Riverine (RIV) 

Other riparian Central Coast arroyo 
willow riparian forest 
(61230); Great Valley 
willow scrub (63000); 
Great Valley valley oak 
riparian forest (61430) 

Palustrine forested 
wetland (in part) 

Salix lasiolepis 
Shrubland Alliance; 
Rubus armeniacus 
Seminatural 
shrubland stands; 
Quercus lobata 
Woodland Alliance 

Fresh emergent 
wetland; valley foothill 
riparian; valley oak 
woodland 

Ruderal 
vegetation 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 

No corresponding 
vegetation type 
provided. 
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canopy cover. Depending on management levels, the understory is either devoid of vegetation or 
comprised of various weedy annual grasses and forbs. Where herbaceous vegetation is present, it is 
often mowed, sprayed, or tilled to facilitate harvest and conserve water. Most of the orchards in the 
study area are flood-irrigated. 

Vineyards 

Vineyards include cultivated wine, table, and raisin grapes (Vitis spp.) grown in evenly spaced rows that 
are variable in canopy cover depending on the age and growth of the vines. The understory vegetation is 
variable depending on management practices. In some vineyards, herbaceous vegetation is nearly 
absent, and in other areas weedy annual grasses and forbs are common. Where herbaceous vegetation is 
present, it is often managed with herbicides, mowing, and/or tilling. Flood and drip methods are most 
commonly used to irrigate the vineyards in the study area. 

Field Crops 

Field crops consist of monocultures that are intensely managed and frequently harvested and replanted, 
often on a seasonal rotational basis. Field crops include dry-land grain crops and irrigated hay crops. Dry-
land grain crops include nonirrigated annual grass crops such as wheat (Triticum spp.), barley (Hordium 
spp.), and rye (Secale cereale). Other annual grasses and herbaceous weeds are frequently interspersed 
along the margins of dry crop fields. Common irrigated hay crops include species such as timothy 
(Phleum pratense), oats (Avena spp.), orchard grass (Dactylis glomerata), millet (Panicum miliaceum), 
red clover (Trifolium pratense), and alfalfa (Medicago sativa). Within the study area, these crops are 
planted as monocultures in large, predominantly flood-irrigated fields. Irrigated hay crops are common 
throughout the study area and are often associated with dairy farms, as they are grown as silage. 

Row Crops 

Irrigated row crops in the San Joaquin Valley include sweet potatoes (Ipomoea batatas), cotton 
(Gossypium herbaceum), tomatoes (Solanum lycopersicum), lettuce (Lactuca spp.), beans (Phaseolus 
vulgaris), and garlic (Allium sativum). Most field and row crops in the study area are flood-irrigated, 
although sprinkler irrigation is used in some areas.  

Irrigated grain crops include corn (Zea mays), safflower (Carthamus tinctorius), and milo (Sorghum spp.) 
grown as silage for dairy cows. Nonnative annual grasses and herbaceous weeds are uncommon as a 
result of active cultivation, herbicide application, and shading from the mature corn stalks. 

Fallow Fields 

Fallow fields, as used in this report, are defined as (1) generally bare dirt agricultural fields that have 
been tilled but have no evidence of a currently planted crop; (2) old orchards and vineyards where the 
vines or trees had been cut and removed and the soil had recently been tilled; or (3) irrigated hay, grain, 
or field crops that had been recently harvested but had no evidence of actively growing crops. Fallow 
fields are generally devoid of vegetation due to recent tilling and cultivation. Abandoned fields or recently 
disked fields that showed no evidence of recent cultivation and that were characterized by nonnative 
annual grasses and other ruderal species were not considered fallow fields, but were mapped as either 
inactive agriculture or ruderal habitat as described below. 

Dairies 

Dairy farms within the study area are large industrial-scale farming operations that include barns and 
other farm buildings, feed lots, silage storage areas, and manure settling basins. These areas are 
generally devoid of herbaceous vegetation but may include trees. 
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Pastures 

Pastures are generally enclosed within fences and composed of a mixture of annual and perennial 
grasses and forbs that provide forage for domestic livestock. Most of the pastureland in the study area is 
associated with rural residential areas. While some pastures may be enhanced through the seeding of 
desirable forage plants such as tall fescue (Schedonorus phoenix), ryegrass (Lolium multiflorum), and 
various clovers (Trifolium spp.), they are less intensively managed than other types of agricultural lands 
and have a relatively low native diversity but often support some (usually minor) component of native 
California annual grassland species. Irrigation is variable, with some pasture areas flood- or sprinkler-
irrigated while others are managed as dry-land pasture only. This habitat type is distinguished from 
extensive areas of California annual grassland that may be used as rangeland. 

Inactive Agriculture 

Inactive agriculture includes fields that have evidence of past cultivation (including surrounding 
landscape, evidence of tillage, leveled fields and/or irrigation checks and furrows) but are not currently 
used for crop production. These areas may have been recently disked but show no evidence of recent 
cultivation, resulting in dense growth of nonnative annual grasses such as ripgut brome (Bromus 
diandrus), soft chess, (Bromus hordeaceus), oats, Italian ryegrass (Lolium spp.), barley, and weedy forbs 
such as bur clover (Medicago polymorpha), prickly lettuce (Lactuca serriola), filaree (Erodium botyrs), 
and yellow star-thistle (Centaurea solstitialis). While species composition is similar to that of California 
annual grassland and ruderal areas, inactive farmland areas generally support a very low diversity and 
abundance of native plant species and are distinguished by a high degree of disturbance as a result of 
past cultivation. 

Developed Areas 

Developed areas constitute approximately 21% of the study area and include various types of urban and 
rural developed land use. Developed areas include urban areas, commercial and industrial buildings, 
transportation corridors, and barren areas where vegetation has been removed or is absent. 

Barren 

Barren areas are open plots of rock, gravel, or soil that are either completely devoid of vegetation or 
contain only sparse (less than 2%), widely scattered, predominantly weedy herbaceous plants. Within the 
study area, barren areas are associated with equipment yards adjacent to agricultural fields and various 
water storage or delivery features. 

Urban 

Urban habitat includes relatively higher density residential areas and parks that may include landscaped 
areas, yards, gardens, and various buildings. Many urban areas include large landscape and shade trees 
such as ash (Franxinus spp.), cedar (Cedrus spp.), eucalyptus (Eucalyptus spp.), London plane (Platanus 
spp.), maple (Acer spp.), redwood (Sequoia sempervirens), and pine (Pinus spp.). Because of a 
significant agricultural component, rural residential habitat is described above as an agricultural habitat 
type. Parkland includes developed and maintained open, grassy areas, picnic facilities, and children’s 
playgrounds. Larger parks, such as Roeding Park in Fresno, may include a pond or small lake. 

Commercial and Industrial 

Commercial and industrial areas include urban shops, businesses, warehouses, industrial plants, factories, 
junkyards, equipment storage yards, airports, and various municipal facilities as well as associated 
parking lots. Rural commercial areas include landfills, farm equipment yards, and agricultural processing 
and storage facilities; dairy farms are not considered to be a commercial and industrial habitat type but 
are instead described separately as an agricultural habitat type. Urban commercial and industrial areas 
often have associated landscaped vegetation. 
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Transportation Corridors 

Transportation corridors in the study area include roads and railways, including portions of SR 99, 
SR 152, and SR 145; numerous paved urban and county roads; and the UPRR and BNSF railways. For the 
purpose of habitat characterization, narrow strips of landscaped and/or ruderal vegetation associated 
with these corridors were not separately mapped and quantified; instead, these areas were mapped 
together with their associated corridor. Dirt farm roads associated with agricultural fields also were not 
distinguished separately from the adjacent agricultural land use. 

Natural and Seminatural Habitats 

Natural and seminatural habitats are distinguished from the land uses and vegetation types described in 
the previous sections by the degree of current human influence on the vegetation composition and 
structure. While the natural and seminatural vegetation types have been altered to some extent by past 
and present human activities, the composition and structure of these communities is generally not 
actively managed or controlled. A distinction is also made between those habitats that are largely 
characterized by native vegetation and those in which the dominant vegetation comprises introduced 
species. Natural and seminatural habitats associated with aquatic features such as vernal pools and 
riparian corridors are discussed in Section 5.1.8.2, Aquatic Habitats. Natural and seminatural terrestrial 
habitats, including California annual grassland, Great Valley mixed riparian forest, other riparian, 
eucalyptus woodland, and ruderal vegetation habitats are described below. 

California Annual Grassland 

California annual grassland habitat within the study area is best classified as part of the Amsinckia 
(menziesii, tessellata) alliances defined by Sawyer et al. (2009) and the nonnative grassland type 
described by Holland (1986) (Table 5.1-2). This community is characterized by an open to dense cover of 
grasses and herbaceous species less than 3 feet high. Scattered trees and shrubs may be present but 
provide minimal cover.  

California annual grassland in the study area is characterized by large expanses of open grassland 
comprised of nonnative annual grasses such as ripgut brome, soft chess, foxtail barley, medusa-head 
(Taeniatherum caput-medusae), and wild oat. Common nonnative herbaceous species include yellow 
star-thistle, Italian thistle (Carduus pycnocephalus), prickly lettuce, mustards (Brassica spp.), and wild 
radish (Raphanus sativa). Many native annual and perennial herbaceous species may also be present 
within this grassland community. California annual grasslands may be used for cattle or sheep grazing, 
but these areas are not actively managed as pasture. Areas of California annual grassland are on soils 
suitable for vernal pools. 

Great Valley Mixed Riparian Forest 

Great Valley mixed riparian forest communities include sensitive riparian communities as identified in the 
Vegetation Classification and Mapping Program: List of California Terrestrial Natural Communities 
Recognized by the CNDDB (CDFG 2003). Great Valley mixed riparian forest (a sensitive biological 
community) is equivalent to the valley foothill riparian community as defined by the California Wildlife 
Habitat Relationships (CWHR) System. 

The cottonwood-willow riparian community is part of the Populus fremontii Forest Alliance, Fremont 
cottonwood forest as described by Sawyer et al. (2009), and most closely resembles the Great Valley 
cottonwood riparian forest described by Holland (1986). Mixed riparian forest and woodland most closely 
resembles the Populus fremontii Forest Alliance described by Sawyer et al. (2009), while Holland (1986) 
describes this community as Great Valley mixed riparian forest. 

Other Riparian 

Several types of nonsensitive riparian communities were identified within the study area. Willow riparian 
forest in the study area may be classified as part of the Salix lasiolepis Shrubland Alliance (arroyo willow 
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thickets) as defined by Sawyer et al. (2009) and most closely resembles the central coast arroyo willow 
riparian forest described by Holland (1986). Himalayan blackberry brambles and giant reed (Arundo 
donax) (Sawyer et al. 2009) are also present in riparian communities. 

Riparian communities are located on the banks of natural waterways including streams, sloughs, and 
rivers and, in some cases, constructed waterway features. Riparian areas occur along the banks of rivers 
and streams and are generally characterized by a prevalence of hydrophytic vegetation but do not meet 
other criteria for wetlands. Riparian communities may consist of overstory species that are facultative 
wetland; however, soils, hydrology, and/or understory vegetation are not representative of wetland 
communities. 

Riparian communities can be found throughout the regional area. Riparian areas form transition zones 
between terrestrial and aquatic ecosystems, providing essential habitat for a large variety of terrestrial as 
well as aquatic wildlife species. 

Eucalyptus Woodlands 

Eucalyptus woodlands are classified by Sawyer et al. (2009) as eucalyptus (E. globulus, E. camaldulensis) 
seminatural woodland stands or eucalyptus groves. There is no corresponding natural community type in 
Holland (1986). These areas are characterized by relatively dense stands of eucalyptus trees. Within the 
study area, the understory vegetation typically comprises introduced annual grasses such as ripgut brome 
and Bermuda grass (Cynodon dactylon) with goose grass (Galium aprine) and dovefoot geranium 
(Geranium molle). In some areas, giant reed is also a common associated understory species.  

Ruderal Vegetation 

Ruderal vegetation types occur in areas where the natural vegetation has been removed or significantly 
degraded by past or current human activity. Ruderal vegetation is often associated with vacant lots, 
roadsides, and other highly disturbed areas. Vegetation in these areas is highly variable but often 
includes a mix of nonnative annual grasses such as ripgut brome, soft chess, wild oat, Italian ryegrass, 
foxtail barley, and weedy forbs such as bur clover, filaree, yellow star-thistle, Italian thistle, milk thistle 
(Silybum marinum), Russian thistle (Salsola tragus), and many others. Because of the highly variable 
nature of ruderal habitats, this type was not classified according to Sawyer et al. (2009) or Holland 
(1986). Ruderal areas may be similar to California annual grassland but are characterized by a greater 
level of disturbance. Ruderal areas are also similar to inactive farmland but do not occur in areas with 
evidence of active farming in the recent past. 

5.1.8.2 Aquatic Habitats 

This section describes the wetland and other water features that were mapped in the study area. 
Jurisdictional waters are further evaluated in detail in the Wetlands Delineation Report (Authority and FRA 
2011b). Jurisdictional water types have been broadly classified following A Hydrogeomorphic Wetland 
Classification System (USACE 1993) and the Classification of Wetlands and Deepwater Habitats of the 
United States (Cowardin et al. 1979). 

Depressional/Palustrine Wetlands 

Depressional wetlands are a hydrogeomorphic class of wetlands that occur in topographic depressions 
where the dominant water sources are precipitation, groundwater discharge, and both inflow and 
overland flow from the adjacent uplands (USACE 1993). The palustrine system is a broad class of 
nontidal wetlands that was developed to include vegetated wetlands traditionally called by names such as 
marsh, swamp, bog, fen, and prairie. The palustrine system also includes small, shallow permanent or 
intermittent water bodies such as ponds. Palustrine wetlands may be situated shoreward of lakes, river 
channels, or estuaries; on river floodplains; in isolated catchments; or on slopes. They may also occur as 
islands in lakes or rivers (Cowardin et al. 1979). Palustrine wetlands identified within the study area 
include vernal pools, coastal and valley freshwater marsh, Fremont cottonwood forested wetlands, 
retention basins, and agricultural tailwater ponds. 
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Fremont Cottonwood Forested Wetland 

Fremont cottonwood forested wetlands occur on soils intermittently or seasonally flooded or saturated by 
freshwater systems. Frequently, these community types are found along riparian corridors, floodplains 
subject to high-intensity flooding, or on low-gradient depositions along rivers and streams. These 
communities are described as typically containing an overstory dominated by Fremont cottonwood or 
mixed with other tree species including box elder (Acer negundo), Oregon ash (Fraxinus latifolia), 
California walnut (Juglans californica), or California sycamore (Platanus racemosa). The shrub layer within 
this community type is typically dominated by willow species (Salix spp.) and California wild grape (Vitis 
californica). The understory of Fremont cottonwood forested wetlands may support emergent perennial 
vegetation such as cattails, sedges, and rushes. Freshwater forested wetlands are nontidal, flooded, 
depressional wetlands and are categorized as Cowardin class: palustrine forested wetland (PFO). The 
Populus fremontii Forest Alliance, Fremont cottonwood forested wetland, is described by Sawyer et al. 
(2009) and is similar to the Great Valley cottonwood riparian forest described by Holland (1986). 

Vernal Pools and Other Seasonal Wetlands  

Vernal pools are a type of seasonal wetland characterized by a low, amphibious, herbaceous community 
dominated by annual herbs and grasses. Vernal pools are insular, astatic ecosystems that respond 
markedly to winter precipitation and summer desiccation. Vernal pools are associated with certain types 
of soil formations. Hardpan soil layers frequently form in the horizons of clay soils, leading to the 
formation of vernal pools with clay soils. California annual grassland can occur on similar types of soil 
formations but is not exclusively found associated with vernal pools. Once formed, these vernal pools 
have a specific flora and fauna associated with seasonal hydrology.  

Common plant species observed in vernal pools include woolly marbles (Psilocarphus brevissimus), 
popcorn flower (Plagiobothrys spp.), water pygmy-stonecrop (Crassula aquatica), annual hairgrass 
(Deschampsia danthonioides), purslane speedwell (Veronica peregrina), and toad rush (Juncus bufonius). 
Shallow vernal pools are often characterized by an abundance of nonnative grasses and forbs such as 
Mediterranean barley (Hordeum marinum) and hyssop-loosestrife (Lythrum hyssopifolium), but these 
areas also typically contain relatively high cover of native vernal pool plants such as coyote thistle 
(Eryngium spp.). Deeper parts of vernal pools are often characterized by creeping spikerush (Eleocharis 
macrostachya). The quality of vernal pools identified within the study area ranges from low quality where 
they occur in areas of inactive farmland to moderate quality where they occur in grazed California annual 
grassland. No high quality undisturbed vernal pools were identified within the wetland resource/habitat 
study areas. 

Coastal and Valley Freshwater Marsh 

Coastal and valley freshwater marsh includes sensitive wetland communities as identified on the List of 
California Terrestrial Natural Communities Recognized by the CNDDB (CDFG 2003). As discussed in Table 
5.1-2, this biological community is equivalent to the Schoenoplectus californicus Herbaceous alliance 
(Sawyer et al. 2009) and freshwater emergent wetland (Mayer and Laudenslayer 1988). 

Freshwater marsh habitats are semipermanently flooded areas that typically support perennial emergent 
vegetation such as cattails (Typha spp.), sedges (Carex spp.; Schoenoplectus spp.) and rushes (Juncus 
spp.). Freshwater marshes are found on floodplains, backwater areas, and within the channels of rivers 
and sloughs. Freshwater marshes are nontidal, flooded, depressional wetlands and are designated as 
palustrine emergent semipermanently flooded wetlands (PEMF) in Cowardin et al. (1979). 

Open Water 

This habitat type is characterized by shallow depressions such as incidental scrapes, tire ruts, and 
artificial hardpans that have an ephemeral hydroperiod. The features are typically bare or sparsely 
vegetated; opportunistic native and nonnative species are associated with both vernal and upland 
habitats. Inundation is not of a sufficient duration to produce hydric soils and/or defined wetland 
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vegetation under normal hydrological cycles. Therefore, these features are not identified as wetlands, but 
as other waters of the U.S.  

Constructed Basins 

Constructed basins are included within the palustrine wetland class. These constructed basins are highly 
disturbed and may be routinely managed through vegetation removal and dredging. Depending on 
substrate and management regimes, vegetation type and presence varies. Hydrology is variable based on 
precipitation events, irrigation inputs/removal, and other management objectives. These landscape or 
management features make up the constructed basin wetland types described below. 

Stormwater retention basins are generally excavated earthen basins that have been constructed to hold 
urban stormwater runoff. Most of the stormwater retention basins in the study area are associated with 
urban communities as well as commercial and industrial areas. Most of these basins are devoid of 
vegetation or support ruderal species that become established when the water levels are low or the 
basins are dry.  

Reservoirs include variously sized basins that have been constructed to hold water for urban, industrial, 
or agricultural use. Water is generally either diverted or pumped into these areas and is held for use at a 
later time. Reservoirs are often lined to prevent or reduce water loss as a result of seepage into the soil 
and are generally devoid of vegetation.  

Agricultural tail water ponds are generally small, relatively shallow basins that are excavated in the low 
corners or along the side of an agricultural field or orchard for the purpose of capturing excess irrigation 
water. Excess water is then either allowed to gradually seep into the soil or is pumped into a nearby 
canal feature. Vegetation within these basins is often comprised of ruderal wetland plant species such as 
Bermuda grass, tall flat sedge (Cyperus eragrostis), sprangletop (Leptochloa spp.), and fireweed 
(Epilobium spp.). 

Other Waters 

Nonwetland waters investigated in the study area include natural and constructed watercourses located 
within the Merced, Chowchilla, Madera, and Fresno watersheds. All natural and constructed watercourses 
are considered potentially jurisdictional under the Preliminary Jurisdictional Delineation (JD) format 
(USACE 2008). Natural drainage and constructed water features are discussed below with additional 
information located in the Merced to Fresno Section Hydraulics and Floodplains Technical Report 
(Authority and FRA 2011c) and in the Merced to Fresno Section Wetland Delineation Report (Authority 
and FRA 2011b).  

Natural Watercourses 

Historically, natural watercourses included riverine areas of the study area, including the perennial San 
Joaquin River, Bear Creek, and several intermittent to ephemeral sloughs and creeks. Most historically 
natural watercourses have ephemeral hydrology either because of their small watershed size or because 
they have been impounded or diverted upstream into other watercourses for agricultural purposes. All 
are low-gradient systems with emergent vegetation along margins of pool-run habitat units with bottom 
substrates dominated by fine sediments (i.e., sand, silt, or clay). Riffle and other fast-water habitats are 
uncommon.  

Historically, natural watercourses have been influenced by the anthropogenic stressors affecting streams 
elsewhere in the San Joaquin Valley, such as agricultural land conversions of floodplains and associated 
water diversions combined with more than a century of exotic fish and invertebrate introductions (McBain 
and Trush 2002).  
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Constructed Watercourses 

Constructed watercourses include linear water features such as canals and drains that have been 
constructed primarily for the conveyance of agricultural irrigation water. Canals range in size from small, 
shallow ditches (10 feet wide and 3 feet deep) to broad channels as much as 50 feet wide and 10 feet 
deep. Emergent vegetation as well as ruderal wetland species may occur in some areas, but many of the 
canals are routinely cleared of vegetation or treated with herbicide. A number of the canals convey water 
diverted from and discharge water into the natural drainage features described in the natural 
watercourse section above. Constructed waterways within the study area are considered potentially 
jurisdictional under the Preliminary JD format (USACE 2008). 

5.1.8.3 Special-Status Plant Communities 

Special-status plant communities in the Vegetation Classification and Mapping Program: List of California 
Terrestrial Natural Communities Recognized by the CNDDB (CDFG 2009) and identified as potentially 
occurring in the regional area based on CNDDB (CDFG 2003) search results include Great Valley mixed 
riparian forest, northern claypan vernal pool, valley sacaton grassland, and sycamore alluvial woodland. 
In addition, two natural communities tracked by the CNDDB were included in the database search for the 
regional area, including coastal and valley freshwater marsh and valley sink scrub. These CWHR habitat 
types identified as sensitive or as having a high inventory priority and determined to occur in the regional 
area are listed in Table 5.1-3. For purposes of this discussion, the term “sensitive” reflects terrestrial and 
aquatic plant communities that have been recognized as significant, represent a rare vegetation type, 
have limited distribution, and/or are recognized as such by CDFG. These communities are also recognized 
as applicable to California Environmental Quality Act (CEQA) significance criteria so that if affected, a 
significant impact would occur. 

Three of these communities were identified during reconnaissance-level habitat mapping surveys and are 
described above under the corresponding CWHR habitat classification descriptions (i.e., Great Valley 
mixed riparian forest is equivalent to both cottonwood-willow riparian and mixed riparian forest and 
woodland; vernal pool is described under California annual grassland; and coastal and valley freshwater 
marsh is equivalent to freshwater emergent wetland). The three remaining sensitive biological 
communities identified in the regional area but not in the study area (i.e., valley sacaton grassland, valley 
sink scrub, and sycamore alluvial woodland) are described in the following sections. 

Valley Sacaton Grassland 

Valley sacaton grassland is characterized by midheight tussock-forming grassland dominated by alkali 
sacaton (Sporobolus airoides). This natural community was formerly extensive in the Tulare Lake Basin 
and along the San Joaquin Valley north to Stanislaus and Contra Costa counties; however, its distribution 
is currently much reduced. Site factors include fine-textured, poorly drained, usually alkaline soils. Most 
sites have seasonally high water tables or are inundated during winter flooding.  

Valley Sink Scrub 

The valley sink scrub community formerly surrounded the large San Joaquin Valley lakes (Kern, Buena 
Vista, Tulare, and Goose) and ran north along the trough of the San Joaquin Valley through Merced 
County to the grasslands of the Sacramento Valley (Solano to Glenn County, west of the Sacramento 
River); however, this community is now essentially extirpated due to flood control, agricultural 
developments, and groundwater pumping. It is characterized by low, open to dense succulent shrublands 
dominated by alkali-tolerant plants in the Chenopodiacea family, especially iodinebush (Allenrolfea 
occidentalis) or several seepweed (Sueda) species. Understory vegetation in this community is usually 
lacking, although sparse herbaceous cover dominated by foxtail chess (Bromus madritensis ssp. rubens) 
occasionally develops. Site factors include heavy saline and/or alkaline clays of lakebeds or playas. High 
groundwater provides capillary water for the perennials in this community. Soil surfaces often have a 
brilliant, white, salty crust over dark, sticky clay.  
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Table 5.1-3 
Sensitive Biological Communities Occurring in the Special-Status Plant Species Study Area 

 

CDFG WHR 
(1988) Sawyer et al. (2009) Holland (1986) 

Identified as High Inventory 
Priority by CDFG 

Notea Noteb 

Freshwater 
emergent 
wetlandc 

Schoenoplectus acutus 
Alliance 

Coastal and valley 
freshwater marsh 

No No 

Hardstem bulrush marsh (Rank G5/S4) 

Schoenoplectus californicus 
Alliance 

Coastal and valley 
freshwater marsh 

Yes No 

California bulrush marsh (Rank G5/S4?) 

Typha (agustifolia, 
domingensis, latifolia) 
Alliance 

Coastal and valley 
freshwater marsh 

No No 

Cattail marshes (Rank G5/S5) 

Annual 
grassland 

N/A; to be classified during 
spring field surveys 

Northern claypan 
vernal pool and 
northern hardpan 
vernal pool 

Yes N/A 

Global and state rankings to 
be determined after spring 
surveys and classifications 
completed. 

Cottonwood-
willow riparianc 

Populus fremontii Forest 
Alliance 

Great Valley 
cottonwood riparian 
forest 

Yes Yes 

(Rank G4/S3) 

Willow riparian 
forest and 
woodlandc 

Salix lasiolepis Shrubland 
Alliance 

Central Coast arroyo 
willow riparian 

Yes No 

(Rank G4/S4) 

Mixed riparian 
forest and 
woodlandc 

Jugland hindsii; hybrids 
special; and seminatural 
woodland stands 

Great Valley mixed 
riparian forest 

Yes Yes 

(Rank G1/S1) 

Valley oak 
riparian forest 
and woodlandc 

Valley Oak Woodland 
Alliance 

Great Valley – Valley 
Oak riparian forest 

Yes Yes 

(Rank G2/S2) 

a Community identified in the Vegetation Classification and Mapping Program: List of California Terrestrial Natural Communities 
Recognized by the California Natural Diversity Database (CDFG 2003) as a special vegetation type either known or believed to be 
high priority for inventory in the CNDDB. 
b Community identified on the Vegetation Classification and Mapping Program: List of California Vegetation Alliances (CDFG 2009) 
as a high priority for inventory. The conservation status is designated as 1 to 5, preceded by a letter reflecting the appropriate 
geographic scale of the assessment (G = Global, N = National, and S = Subnational). The numbers have the following meaning: 

1 = critically imperiled; 2 = imperiled; 3 = vulnerable; 4 = apparently secure; 5 = secure.  
c Vegetation community may also be subject to federal and/or state regulations protecting wetland and riparian areas. 

 

Sycamore Alluvial Woodland 

Sycamore alluvial woodland is open to moderately closed, winter-deciduous, broad-leafed riparian 
woodland overwhelmingly dominated by well-spaced California sycamore. Species in the subcanopy 
include widely spaced buckeye (Aesculus californica) and elderberry (Sambucus mexicana). The 
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understory usually consists of grasses. This woodland community is generally found adjacent to 
intermittent streams that rely on rainfall rather than snowmelt. It is found in the South Coast Ranges 
from Alameda to Santa Barbara counties. 

5.1.8.4 Designated Critical Habitat 

Designated critical habitats are geographic areas currently occupied and providing essential habitat for 
one or more federally-listed threatened or endangered species. Under the federal Endangered Species 
Act (ESA), conservation is defined as “any and all methods and procedures used to bring a species to 
recovery; the point at which the protections of the federal ESA are no longer needed” (3(3), 16 USC 
Section 1532(2)). 

Critical habitat is designated for 10 species within the regional area. Critical habitat for the following two 
species is present within the study area along the BNSF alignment near the community of Le Grand in 
Merced County: succulent owl’s clover (Castilleja campestris ssp. succulenta) and San Joaquin Valley 
Orcutt grass (Orcuttia inaequalis). Critical habitat for Hoover’s spurge (Chamaesyce hooveri) and hairy 
Orcutt grass (Orcuttia pilosa) has been designated in the regional area but does not occur within the 
study area. 
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6.0 Results: CRAM Evaluation 
6.1 Stressors and Patch Types of the CRAM Assessment 

Areas  

This section provides the results from the CRAM Evaluation of AAs within riverine and nonriverine 
systems across the study area. In total, 46 riverine and nonriverine sites were assessed. Figures 6.1-1a 
through 6.1-1d show the location of the CRAM AAs across the HST alignments in the Merced, Chowchilla, 
Madera, and Fresno vicinities, respectively.  

CRAM Score distributions are shown in Figures 6.1-2, 6.1-3, 6.1-4, 6.1-5, and 6.1-6.  

This section presents data that illustrate CRAM results with a focus on Stressors, as addressed in Tables 
6.1-1, 6.1-3, and 6.1-5; and Patch Types, as addressed in Tables 6.1-2 and 6.1-4 and Figures 6.1-7 and 
6.1-12. 

Although there are four overall attributes and about a dozen metrics, the stressors and patch types were 
chosen for discussion in this analysis because the data reveals important CRAM field observations 
indicating what kind of disturbances were causing the poor and fair scores found at the CRAM AAs. Patch 
types provide insight into the physical structure of a particular AA, which varies according to disturbance.  

Because stressors and patch types only explain a portion of the basis for assigning a CRAM score, they do 
provide the necessary context for understanding the generally low scores found in association with the 
HST alternatives.  

6.1.1 Stressors 

As shown in Table 6.1-1, the most common stressors found under the hydrology attribute for all riverine 
sites, were nonpoint source discharges, flow diversions or unnatural inflows, and actively managed 
hydrology, which occurred at 70%, 52%, and 44% of the sites, respectively. The most common stressors 
found under the hydrology attribute for all nonriverine sites were nonpoint source discharges, which were 
found at 44% of the sites, and flow diversions or unnatural flows, flow obstructions, dikes/levees, and 
ditches, all of which were found at 13% of the sites. 

Under the physical structure attribute, the most common riverine site stressors were plowing/disking and 
vegetation management, which occurred at 56% and 41% of the sites, respectively, and pesticides or 
trace organics impairment and trash or refuse, both of which occurred at 37% of the sites. The most 
common stressors found under the physical structure attribute for all nonriverine sites were 
plowing/disking, which occurred at 69% of the sites, and pesticides or trace organics impairment and 
trash or refuse, both of which occurred at 25% of the sites.  

Under the biotic structure attribute, the most common riverine site stressors were excessive human 
visitation, lack of treatment of invasive plants, and pesticide application or vector control, which occurred 
at 67%, 59%, and 41% of the sites, respectively. The most common stressors found under the biotic 
structure attribute for all nonriverine sites were mowing/grazing/excessive herbivory, which occurred at 
44% of the sites, and excessive human visitation and treatment of nonnative and nuisance plant species, 
both of which occurred at 25% of the sites.  

Under the buffer and landscape context attribute, the most common riverine site stressors were 
transportation corridor, intensive row-crop agriculture, and orchards/nurseries, which occurred at 78%, 
41% and 33% of the sites, respectively. The nonriverine sites had the same most common stressors 
under the buffer and landscape context attribute; however, the transportation corridor occurred at 69% 
of the sites, orchards/nurseries occurred at 56% of the sites, and intensive row-crop agriculture occurred 
at 44% of the sites. 
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Figure 6.1-1a 
CRAM Assessment Areas, 

Merced Vicinity 
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Figure 6.1-1b 
CRAM Assessment Areas, 

Chowchilla Vicinity 
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Figure 6.1-1c 
CRAM Assessment Areas, 

Madera Vicinity 
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Figure 6.1-1d 
CRAM Assessment Areas, 

Fresno Vicinity 
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Figure 6.1-3 
CRAM Total Score Distribution for 

Riverine Assessment Areas 
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Figure 6.1-4 
CRAM Maximum, Minimum, and Mean 

Results for Assessment Areas 
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Figure 6.1-5 
Distribution of CRAM Attribute Scores for Nonriverine Wetlands, 

Ranked from Lowest to Highest Score 
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Figure 6.1-6 
Distribution of CRAM Attribute Scores for Riverine Wetlands, 

Ranked from Lowest to Highest Score 
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Table 6.1-4 
CRAM Riverine Patch Types 

 

Structural Patch Type 

Presence of Riverine Patch 
Types 

 P
re

se
nc

e 
 

(w
it

hi
n 

19
 

si
te

s)
 

 P
er

ce
nt

 o
f 

Si
te

s 

Secondary channels on floodplains or along shorelines -- -- 

Swales on floodplain or along shoreline 0 0% 

Pannes or pools on floodplain 1 6% 

Vegetated islands (mostly above high water) 1 6% 

Pools or depressions in channels (wet or dry channels) -- -- 

Riffles or rapids (wet channel) or planar bed (dry 
channel) 

-- -- 

Nonvegetated flats or bare ground (e.g., sandflats, 
mudflats, gravel flats) 

6 38% 

Point bars and in-channel bars -- -- 

Debris jams -- -- 

Abundant wrackline or organic debris in channel, on 
floodplain, or across depressional wetland plain 

0 0% 

Plant hummocks and/or sediment mounds 0 0% 

Bank slumps or undercut banks in channels or along 
shoreline 

0 0% 

Variegated, convoluted, or crenulated foreshore (instead 
of broadly arcuate or mostly straight) 

0 0% 

Animal mounds and burrows 5 31% 

Standing snags (at least 3 meters tall) 0 0% 

Filamentous macroalgae or algal mats 0 0% 

Shellfish beds -- -- 

Concentric or parallel high-water marks 4 25% 

Soil cracks 6 38% 

Cobble and/or boulders 1 6% 

Submerged vegetation -- -- 

Notes: “—“ Patch type is not applicable to wetland type. 
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6.1.2 Riverine Patch Types 

Of the riverine sites assessed, the majority were categorized as nonconfined, with the others being 
categorized as confined systems. As shown in Table 6.1-2, the structural patch types with the greatest 
occurrence at nonconfined riverine sites were swales, which occurred at 37% of the sites, and secondary 
channels, pools or depressions in the channels, point bars and in-channel bars, and bank slumps or 
undercut banks, all of which occurred at 26% of the sites. The structural patch types with the greatest 
occurrence at confined riverine sites were bank slumps or undercut banks, which occurred at 50% of the 
sites, and pools or depressions in the channels, point bars and in-channel bars, and plant hummocks, all 
of which occurred at 25% of the sites. 

As shown in Figure 6.1-10, the patch type with the greatest occurrence at riverine sites is bank slumps, 
which includes undercut banks in channels or along shorelines. A third of the riverine sites (33%) were 
identified as having bank slumps. Twenty-six percent (26%) of the riverine sites were identified as having 
swales on the floodplain or shoreline, pools or depressions in the channels, and point bars and in-channel 
bars. Nineteen percent (19%) of the riverine sites were identified as having secondary channels on the 
floodplain or shoreline, debris jams, and filamentous macroalgae or algal mats. 

Of the 27 riverine sites, 18 were categorized as natural and 9 were categorized as constructed 
watercourses. As shown in Table 6.1-3, CRAM Riverine Stressors, the most common stressors found 
under the hydrology attribute for the natural watercourse sites were nonpoint source discharges, which 
occurred at 72% of the sites, and flow diversions or unnatural inflows, flow obstructions, and 
dikes/levees, all of which occurred at 39% of the sites. The most common stressors found under the 
hydrology attribute for the constructed watercourse sites were actively managed hydrology, flow 
diversions or unnatural flows, and nonpoint source discharges, which were found at 89%, 78%, and 67% 
of the sites, respectively.  

Under the physical structure attribute, the most common natural watercourse site stressors were 
plowing/disking and trash or refuse, which occurred at 50% and 44% of the sites, respectively, and 
grading/compaction and pesticides or trace organics impairment, both of which occurred 33% of the 
sites. The most common stressors found under the physical structure attribute for the constructed 
watercourse sites were vegetation management, plowing/disking, and pesticides or trace organics 
impairment, which occurred at 78%, 67%, and 44% of the sites, respectively.  

Under the biotic structure attribute, the most common natural watercourse site stressors were lack of 
treatment of invasive plants, excessive human visitation, and lack of vegetation management to conserve 
natural resources, which occurred at 78%, 72%, and 44% of the sites, respectively. The most common 
stressors found under the biotic structure attribute for the constructed watercourse sites were excessive 
human visitation and pesticide application or vector control, both of which occurred at 56% of the sites, 
and treatment of nonnative and nuisance plant species, which occurred at 44% of the sites.  

Under the buffer and landscape context attribute, the most common natural watercourse site stressors 
were transportation corridor, which occurred at 78% of the sites, and intensive row-crop agriculture and 
orchards/nurseries, both of which occurred at 39% of the sites. The most common stressors found under 
the buffer and landscape context attribute for the constructed watercourse sites were transportation 
corridor, which occurred at 78% of the sites, and urban residential, industrial/commercial, and intensive 
row-crop agriculture, all of which occurred at 44% of the sites. 

6.1.3 Nonriverine Patch Types 

As shown in Table 6.1-4 and Figure 6.1-15, the structural patch types with the greatest occurrence at 
vernal pool, seasonal wetland, and depressional sites were nonvegetated flats or bare ground and soil 
cracks, both of which occurred at 38% of the sites, and animal mounds and burrows and concentric or 
parallel high water marks, which occurred at 31% and 25% of the sites, respectively. 
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For the nonriverine sites, a total of eight vernal pool sites, seven seasonal wetland sites, and one 
depressional site were assessed. As shown in Table 6.1-5, the most common stressors found under the 
hydrology attribute for the vernal pool sites were flow obstructions and dikes/levees, both of which 
occurred at 13% of the sites. The most common stressors found under the hydrology attribute for the 
seasonal wetland sites were nonpoint source discharges, and ditches, which occurred at 86% and 29% of 
the sites, respectively.  

Under the physical structure attribute, the most common vernal pool site stressors were plowing/disking 
and grading/compaction, which occurred at 75% and 25% of the sites, respectively. The most common 
stressors found under the physical structure attribute for the seasonal wetland sites were 
plowing/disking, which occurred at 57% of the sites, and pesticides/trace organics impairment and 
trash/refuse, both of which occurred at 43% of the sites. Filling or dumping, vegetation management, 
and nutrient impairment each occurred at 29% of the sites.  

Under the biotic structure attribute, the most common vernal pool site stressors were 
mowing/grazing/excessive herbivory and treatment of nonnative and nuisance plant species, which 
occurred at 50% and 38% of the sites, respectively. The most common stressors found under the biotic 
structure attribute for the seasonal wetland sites were mowing/grazing/excessive herbivory, which 
occurred at 43% of the sites, and excessive human visitation, pesticide application or vector control, lack 
of vegetation management to conserve natural resources, and lack of treatment of invasive plants, all of 
which occurred at 29% of the sites.  

Under the buffer and landscape context attribute, the most common vernal pool site stressors were 
orchards/nurseries and transportation corridor, which occurred at 75% and 63% of the sites, 
respectively, and dryland farming and active recreation, both of which occurred at 50% of the sites. The 
most common stressors found under the buffer and landscape context attribute for the seasonal wetland 
sites were transportation corridor and urban residential, which occurred at 86% and 71% of the sites, 
respectively, and intensive row-crop agriculture and orchards/nurseries, both of which occurred at 43% 
of the sites 

Figures 6.1-8 through 6.1-11 and 6.1-13 through 6.1-16 include site photographs for many of the AAs. 
Additional data are provided in the appendices to this report. Additional analysis of CRAM data is provided 
within the overall WER, to which this CRAM Report is an appendix. 
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Figure 6.1-7 
       Occurrence of Riverine Patch Types 
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Figure 6.1-8 
Dry Creek, Upstream of SR 99 

 
Dry Creek at this location is typical of many natural watercourses that were evaluated with the CRAM 
Riverine Module. In this case, the perennial drainage has a fringe of emergent freshwater marsh, with a 
willow-dominated adjacent riparian zone.  
 
RIV-NW-Dry Creek-9267, CRAM Total Score = 57  
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Figure 6.1-9 
San Joaquin River, Upstream of SR 99 

 
This was the largest of the natural watercourses that were evaluated with the CRAM Riverine Module.  
 
RIV-NW-San Joaquin River-3664, CRAM Total Score = 84 
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Figure 6.1-10 
Owens Creek, Upstream of SR 99 

 
The Assessment Area was to the left in this photograph. Although this riparian area does support trees 
and has standing water, this site scored well below (45/100) the average for perennial streams in the 
state (approximately 75/100). 
 
RIV-NW-Owens Creek-3845, CRAM Total Score = 45 
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Figure 6.1-11 
Unnamed Constructed Watercourse (Canal) within the City of Fresno  

 
RIV-CW-Canal-8214, CRAM Total Score = 45. 
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Figure 6.1-12 
Occurrence of Nonriverine Patch Types 

 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EVALUATION OF WETLAND CONDITION USING THE CRAM
MERCED TO FRESNO SECTION 6.0 RESULTS: CRAM EVALUATION 

 Page 6-35 
 

 

 

 

Figure 6.1-13 
Vernal Pool Landscape near the Site of the Kojima Heavy Maintenance Facility, Just South of the BNSF 

Alignment across Berenda Slough 
 
This vernal pool was among the highest scoring Assessment Areas that were evaluated with the CRAM 
Individual Vernal Pool Module.  
 
VP-5562, CRAM Total Score = 72 
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Figure 6.1-14 
Detail View of Vernal Pool Landscape near the Site of the Kojima Heavy Maintenance Facility  

 
This is the same vernal pool as the previous figure (near the site of the Kojima Heavy Maintenance 
Facility), showing detail with respect to the zonation within the pool itself and the relatively good 
condition of the buffer surrounding the Assessment Area.  
 
VP-5562, CRAM Total Score = 72 
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Figure 6.1-15 
Example of a Vernal Pool in an Agricultural Land Use Context 

 

Such vernal pools have been affected by periodic agricultural activities that reduce the condition of such 
vernal pools. This particular vernal pool was not evaluated, but typifies the existing condition of many 
vernal pools located in agricultural settings.  
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Figure 6.1-16 
Example of a Vernal Pool Located on the Same Property as the First Two Vernal Pool Photographs 

(VP-5562) 
 

In this case, although the vernal pool is in relatively good condition, it would score lower due to the 
proximity of the intensive agricultural type of land use (orchard) within the pool’s landscape context and 
buffer. 
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6.2 Wetland Condition—General Trends 

Because of the limitations of the CRAM data (e.g., limited permission to enter properties), a method of 
extrapolating the data to the entire wetland study area was investigated. Appendix G provides specifics of 
the results and methodology, while the text below summarizes the process. 

Initially, through TWG meetings, the idea that CRAM scores could be related to the stressor checklist data 
was seen as a probable method for use with the Merced to Fresno Section. An analysis of the data did 
not support this assertion, however, because no patterns were observed. 

The next option was to develop scoring “bins” (i.e., similar groups of scores) to assign values to broad 
groups, similar to what was done for the WER: good, fair, and poor. Thus, a percent rank analysis was 
conducted on AA data in Excel, and various combinations of score bins were evaluated. The CRAM scores 
for nonriverine features were grouped into the score bins of poor, fair, and good quality where 29–42 is 
poor quality, 44–53 is fair quality, and 54–72 is good quality. For riverine wetlands, 33–45 is poor quality, 
46–58 is fair quality, and 59–84 is good quality. These three groups can be applied across the wetland 
study area, theoretically, to all wetland delineation polygons with knowledge of the type of wetland 
features and the landscape context of the wetland features. The scores are based on data from CRAM 
assessment areas located throughout the MF alternative corridors (Figures 6.1-2a through 6.1-2d). 

6.2.1 Higher-Scoring Wetland and Water Features (Good Quality 
Rating) 

 The highest CRAM score (84) was at the San Joaquin River crossing (common to all alternatives) (See 
Table 6.2-1). 

 The second highest score (81) was a natural watercourse (Berenda Slough) intersected by the BNSF 
Alternative. These natural watercourses received elevated scores because of their undisturbed nature 
and the dominance of native species, lack of invasive species, and relatively undisturbed or natural 
hydrology.  

6.2.2 Lower-Scoring Wetland and Water Features (Fair to Poor 
Quality Ratings) 

 The lowest scoring areas (poor quality) for both wetlands and waters were most frequently found in 
the UPRR/SR 99 and Hybrid Alternatives, followed by the BNSF alternative.  

Appendix G shows the CRAM total score groupings that were utilized for extrapolating other wetlands in 
the wetland study area into three groups: poor, fair, and good quality condition groups. The other bars in 
the graph (percent of assessment areas) show the distribution of assessment areas within these groups; 
as expected, most scores are collected around average condition (fair), while fewer are either poor or 
good. Table 6.2-1 shows the results of the CRAM analysis for each of the wetland areas identified. The 
table shows the acreage and CRAM score associated with each wetland area. Tables 6.2-2 and 6.2-3 
relate to the Hybrid alternative, and Tables 6.2-4a, 6.2-4b, 6.2-5a, 6.2-5b, and 6.2-5c relate to all 
alternatives. In general, the Hybrid alternative, in particular, affects a small amount of wetland resources 
(as compared to the WSA) and those resources are generally in fair to poor condition.  

In addition, the relative types of wetlands affected by the alternative are important. There are examples 
along the BNSF Alternative corridor where vernal pools score average to above average with respect to 
condition. Taken as a whole, there would be less of an overall reduction of the condition of vernal pools 
with the UPRR/SR 99 and Hybrid alternatives, mainly because of lower condition scores for these vernal 
pools. Overall, the BNSF Alternative would affect more higher-quality wetlands, including vernal pools, 
than either the UPRR/SR 99 or the Hybrid alternatives.  
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Pertaining to mitigation requirements for disturbed aquatic resources, the low scores would equate to 
less impact overall and thus may require lower mitigation ratios. Overall, the CRAM evaluation identified 
that agricultural activities reduce the condition of almost all nonriverine wetlands (i.e., vernal pools) 
within the wetland study area depending on the intensity of agriculture. 
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Table 6.2-3 
MF Impacts on PJD Wetland Types Per Watershed—per Alternative 

(Acreages refer to North-South Alignments, Direct Permanent Impacts only; Hybrid Alternative) 
 

  

No. 
AAs 

AAs per 
Alternative

(H/U/B) 

Rating Hybrid UPRR BNSF 

MSJ-LC (North) 

Vernal Pools 0 1 0/0/0 3 ND (Poor) 0.83 4 0.83 11.53 

Seasonal Wetlands  1 0/0/1 Poor 0 0 0.1 

Freshwater Marsh -- -- NA 0 0 0.04 

Palustrine Forested Wetlands  3 2 0/0/2 Fair 3.64 3.55 1.68 

Natural Watercourses  3 2 0/0/2 Fair 1.29 1.24 2.35 

Constructed Watercourses  5 3/2/3 Poor 5.01 4.75 5.21 

Constructed Basins  1 2 0/0/0 Poor 0.28 0.28 0.54 

Open Water  -- -- NA 0.33 0.33 0.7 

Mixed Riparian  3 2 0/0/2 Fair 1.98 1.91 3.42 

Other Riparian  3 2 0/0/2 Fair 0.81 0.73 2.02 

UC-UF 

Vernal Pools 11 7/1/10 Fair/Poor 2.31 0.19 3.67 

Seasonal Wetlands  4 3/1/2 Fair/Poor 1.1 1.08 1.18 

Freshwater Marsh -- -- NA 0.04 0 0.24 

Palustrine Forested Wetlands  14 10/5/9 Fair/Poor 0.05 0.2 0.1 

Natural Watercourses  14 10/5/9 Fair/Poor 3.13 3.25 2.64 

Constructed Watercourses  2 0/2/0 Poor 3.47 1.92 0.87 

Constructed Basins  0 0/0/0 ND 0.89 2.06 1.67 

Open Water  -- -- NA 0.41 0.22 0.87 

Mixed Riparian  14 10/5/9 Fair/Poor 1.89 3.69 0.64 

Other Riparian  14 10/5/9 Fair/Poor 0.66 0.94 0.27 

MSJ-LC (South) 

Vernal Pools 0 0/0/0 ND 0.98 0 0.98 

Seasonal Wetlands  0 0/0/0 ND 0.35 0 0.35 

Freshwater Marsh -- -- NA 0 0 0 

Palustrine Forested Wetlands  2 1/2/1 Good/Fair 0 0.27 0 

Natural Watercourses  2 1/2/1 Good/Fair 0.91 0.63 0.91 

Constructed Watercourses  2 0/2/0 Poor 1.34 1.32 1.34 
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No. 
AAs 

AAs per 
Alternative

(H/U/B) 

Rating Hybrid UPRR BNSF 

Constructed Basins  0 0/0/0 ND 0.1 0.36 0.1 

Open Water  -- -- NA 0.43 0.52 0.43 

Mixed Riparian  2 1/2/1 Good/Fair 1.1 1.29 1.1 

Other Riparian  2 1/2/1 Good/Fair 0 0 0 

UD 

Vernal Pools 0 0/0/0 ND 0 0 0 

Seasonal Wetlands  0 0/0/0 ND 0 0 0 

Freshwater Marsh -- 0/0/0 NA 0 0 0 

Palustrine Forested Wetlands  0 0/0/0 ND 0 0 0 

Natural Watercourses  0 0/0/0 ND 0 0 0 

Constructed Watercourses  1 1/1/1 Poor 0.81 0.81 0.81 

Constructed Basins  0 0/0/0 ND 3.48 3.48 3.48 

Open Water  -- 0/0/0 Poor 0.42 0.42 0.42 

Mixed Riparian  0 0/0/0 ND 0 0 0 

Other Riparian  0 0/0/0 ND 0 0 0 

Source: AECOM and CH2MHILL (2012); January 1012 Construction Footprint. 

Note: “NA” refers to not applicable; in general, the CRAM evaluation did not include freshwater marsh, constructed  

basins and open water aquatic resource types.  

“ND” refers to no data available in a particular watershed.  

1 Seasonal wetland data was used to estimate condition for vernal pools. 

2 One or more AAs are located in HMFs and not within one or more of the alternatives.  

3 Number of AAs located within each alignment; i.e., Hybrid/UPRR-SR99/BNSF. 

4 Shaded cells refer to alternatives without sampled CRAM AAs; non-shaded cells related to alternatives with sampled CRAM AAs. 

 

Table 6.2-4a 
Nonriverine Assessment Areas (Vernal Pools, Seasonal Wetlands) 

 

 UPRR/SR 99 BNSF Hybrid 

Good 
-- 
-- 

-- 
-- 

-- 
-- 

Fair 
-- 
-- 

n=7 
Mean = 59 

n=5 
Mean = 56 

Poor 
n=2 

Mean = 42 
n=6 

Mean = 42 
n=5 

Mean = 43 

Total CRAM 
Score  Mean = 42 (Poor) Mean = 51 (Fair) Mean = 50 (Fair) 
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Table 6.2-4b 
Riverine Assessment Areas (Natural Watercourses, Palustrine Forested Wetlands) 

 

 UPRR/SR 99 BNSF Hybrid 

Good 
n=1  

Score = 84 
n=1  

Score = 84  
n = 1 

Score = 84 

Fair 
n=6 

Mean = 60 
n=9 

Mean = 58 
n=8 

Mean = 58 

Poor 
n=8 

Mean = 40 
n=6 

Mean = 45 
n=6 

Mean = 43 

Total CRAM 
Score Mean = 51 (Fair) Mean = 55 (Fair) Mean = 54 (Fair) 

 

Table 6.2-5a 
Total CRAM Assessment Areas Intersecting One or More Alternatives (Excludes HMFs) 

 

 UPRR/SR 99 BNSF Hybrid 

 #AA/Alt % of Alt 
Total #AA/Alt % of Alt 

Total #AA/Alt % of Alt 
Total 

Good 1 6% 1 5% 1 4% 

Fair 6 35% 13 65% 13 52% 

Poor 10 59% 6 30% 11 44% 

Total 
Number of 
AAs 

17  20  25  

 

Table 6.2-5b 
Riverine Assessment Areas (Natural Watercourses, Palustrine Forested Wetlands) 

 

 UPRR/SR 99 BNSF Hybrid 

 #AA/Alt % of Alt 
Total #AA/Alt % of Alt 

Total #AA/Alt % of Alt 
Total 

Good 1 7% 1 6% 1 7% 

Fair 6 40% 9 56% 8 53% 

Poor 8 53% 6 38% 6 40% 

Total 
Number of 
AAs 

15  16  15  
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Table 6.2-5c 
Nonriverine Assessment Areas (Vernal Pools, Seasonal Wetlands) 

 

 UPRR/SR 99 BNSF Hybrid 

 #AA/Alt % of Alt 
Total #AA/Alt % of Alt 

Total #AA/Alt % of Alt 
Total 

Good 0 -- 0 -- 0 -- 

Fair 0 -- 7 54% 4 50% 

Poor 2 100% 6 46% 4 50% 

Total 
Number of 
AAs 

2  13  8  

 

6.3 Postproject Analysis of Wetland Condition  

Appendix G shows the overall analysis of direct and indirect impacts given the AAs only; in other words, 
this analysis used the CRAM data and represented a step before extrapolation. This analysis allowed an 
examination of how CRAM scores would change with implementation of each of the project alternatives. 
In general, the greatest reduction of CRAM total scores would result from implementing the BNSF 
Alternative, followed by the Hybrid Alternative, and then the UPRR/SR 99 Alternative. 

The CRAM extrapolation focused on riverine assessment areas. Tables in Appendix G provide information 
on each of the riverine aquatic resources in the WSA, including current condition scores for assessment 
areas and for extrapolation areas, and show which alternatives would affect each drainage or reach. It 
should be noted that essentially all palustrine forested wetlands and freshwater emergent marshes were 
found within the riparian areas and along natural watercourses. Thus, the riparian corridor, the general 
unit that is the subject of a CRAM evaluation, is seen as a whole. The CRAM AAs would include the entire 
riparian corridor. Scores associated with a particular natural watercourse are also assumed to apply to the 
other riparian polygon types. Within the wetland study area (the 250-foot buffer around the construction 
footprint), all polygons associated with a particular CRAM AA are seen as belonging to the same reach. 
Thus, riverine data were divided into reaches, and the relative number of reaches crossed by a given 
alternative provides insight into the overall impact per drainage from a particular alternative in the 
Merced to Fresno Section. 

It is important to note that this analysis is only for the AAs, and does not provide a complete picture of all 
the aquatic resources (i.e., the condition of all other wetland/water polygons) within a given alternative’s 
footprint. In addition, the area of the assessment areas was not utilized; only the CRAM score was 
utilized, which allows for the determination of a “score reduction” after impacts are considered. For 
example, some assessment methods would multiply the area of the assessment unit by the score (called 
“functional units”); for this report, we discussed the changes in terms of “score reduction” (what would 
the score drop to after a temporary impact, for example). For direct permanent (total loss) effects on 
assessment areas, the resulting score would be zero. For direct temporary and indirect permanent 
impact, the score would be reduced according to the CRAM “bins” discussed earlier.  

The result of the assessment area analysis shows that implementing the BNSF Alternative would result in 
the greatest score reduction. With the BNSF Alternative showing the greatest CRAM total score reduction, 
higher mitigation ratios would likely be required to offset the loss of wetland condition (i.e., loss in 
functions and values). The Hybrid Alternative, while avoiding the cities of Chowchilla (depending on 
option chosen) and Madera, would affect fair- to low-quality wetlands. Generally, however, the quality of 
jurisdictional waters is comparable between the UPRR/SR 99 and Hybrid alternatives, with each having 
fair- to poor-quality waters on average. 
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Appendix A
Index Map – 3
Wetland and Water Evaluated 
in the CRAM Assessment Areas -
September 2011
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Appendix A
Index Map – 4
Wetland and Water Evaluated 
in the CRAM Assessment Areas -
September 2011
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Table C-1 
Surveyed Parcels with CRAM Assessment Areas a 
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Yellow SG07 - 
31 

3686   002-240-
002 - 

Madera 

CB/PA 22-Sep NW Riverine 54, 55 

Green SG02 - 
55, 56 

   002-280-
003 - 

Madera 

EL/CB/
PA 

20-Sep na na na 

Yellow SG02 - 
55, 57 

   002-280-
025 - 

Madera 

EL/CB/
PA 

20-Sep na na na 

Yellow SG01 - 
007 

3603   005-090-
023 - 

Merced 

HH/EP 14-Sep CB Depressio
nal 

na 

Green SG01 - 
006 

7667   005-100-
012 - 

Merced 

HH/EP 14-Sep CW Riverine 99, 
100 

 SG03 – 
16 

10900   007-182-
004 - 

Madera 

HH/EP 16-Sep CW Riverine 136-
139 

Green SG08 - 
18 

 255  025-070-
009 - 

Madera 

CB/PA 22-Sep na na na 

Yellow SG08 - 
19 

3693a   025-080-
004 - 

Madera 

CB/PA 22-Sep NW Riverine 165 

Yellow SG08 - 
19 

3693b   025-080-
012 - 

Madera 

CB/PA 22-Sep NW Riverine 59-61 

Green SG02 - 
58 

8950   026-260-
012 - 

Madera 

EL/CB/
PA 

20-Sep NW Riverine 79-81 

Yellow SG07 - 
32 

   026-280-
045 - 

Madera 

 22-Sep na na na 

Green SG07 - 
47 

 8536 8535 027-054-
005 - 

Madera 

EL/CB/
PA 

21-Sep na na na 
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Yellow SG07 - 
47 

8535  8536 027-054-
049 - 

Madera; 
027-054-

005 - 
Madera 

EL/CB/
PA 

21-Sep SW Individual 
Vernal 
Pool 

75-77 

Green SG09 - 
48 

 214  027-091-
018 - 

Madera 

VD/HH 22-Sep na na na 

Green SG09 - 
60 

197   027-222-
006 - 

Madera 

VD/HH 22-Sep CW Riverine 38, 39 

Green SG10 - 
59, 60 

9554  3685, 
7257 

029-060-
009 - 

Madera 

VD/HH 21-Sep SW Individual 
Vernal 
Pool 

na 

Green SG10 - 
59, 60 

3685  7257, 
9554 

029-060-
009 - 

Madera 

VD/HH 21-Sep NW Riverine na 

Yellow SG10 - 
65 

  5177, 
9556, 
9555 

029-060-
012 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG10 - 
70 

   029-060-
014 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG09 - 
85 

   029-110-
014 - 

Madera 

VD/HH 22-Sep na na na 

Green SG10 - 
74 

8802  8803, 
8805, 
8806, 
8807, 
8810, 
8342, 
8340, 
8344, 
9854, 
8339, 
9853 

029-120-
006 - 

Madera 

VD/HH 22-Sep VP; 
plow
ed 

Individual 
Vernal 
Pool 

18-21 

 SG10 - 
67 

8803  8802, 
8805, 
8806, 
8807, 
8810, 
8342 

029-120-
006 - 

Madera 

VD/HH 22-Sep VP Individual 
Vernal 
Pool 

14-17 
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 SG10 - 
67 

8806  8802, 
8803, 
8805, 
8807, 
8810, 
8342 

029-120-
006 - 

Madera 

VD/HH 22-Sep VP Individual 
Vernal 
Pool 

6-8 

 SG10 - 
67, 74 

8807  8802, 
8803, 
8805, 
8806, 
8810, 
8342 

029-120-
006 - 

Madera 

VD/HH 22-Sep VP Individual 
Vernal 
Pool 

9-12 

Yellow SG10 - 
82 

8932  8933, 
8934, 
8935 

029-130-
012 - 

Madera 

VD/HH 22-Sep SW Individual 
Vernal 
Pool 

32-35 

Yellow SG10 - 
82 

8933  8932, 
8934, 
8935 

029-130-
012 - 

Madera 

VD/HH 22-Sep SW Individual 
Vernal 
Pool 

32-35 

Yellow SG10 - 
70 

10893  10894 029-130-
030 - 

Madera 

VD/HH 21-Sep VP Individual 
Vernal 
Pool 

1-4 

Yellow SG10 - 
77 

 5535 10898 029-140-
002 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG10 - 
77 

 5535  029-140-
003 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG10 - 
78 

 5536  029-140-
004 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG10 - 
78 - no 
features 
on map 

   029-140-
005 - 

Madera 

VD/HH 21-Sep na na na 

Yellow SG10 - 
71 

 9565 5174 029-140-
007 - 

Madera 

VD/HH 21-Sep na na na 

 SG10 – 
78 

 10875  029-140-
040 – 

Madera 

VD/HH 22-Sep na na na 

Yellow SG10 - 
79 

 10714 10712 029-150-
043 - 

Madera 

VD/HH 22-Sep na na na 
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Green SG03 - 
01 

9258   029-190-
007 - 

Madera 

HH/EP 15-Sep CW Riverine 150, 
151 

Green SG09 - 
85 

2358   029-190-
021 - 

Madera 

VD/HH 23-Sep NW Riverine 44-47 

Green SG10 - 
87, 89 

8987   029-220-
020 - 

Madera 

VD/CP 14-Sep NW Riverine 86-87 

 SG10 – 
90 

7270   029-230-
006 – 

Madera 

VD/HH 19-Sep SW Individual 
Vernal 
Pool 

132-
135 

Green SG03 - 
05 

9267   029-280-
031 - 

Madera 

VD/HH
/CP/EP

/EL 

13-Sep NW Riverine 104-
106, 
174-
177 

Green SG10 - 
01 

3789   030-062-
015 - 

Madera 

VD/CP 15-Sep NW Riverine 94-98 

 SG10 - 
04 

5560  5562 030-112-
010 - 

Madera 

VD/HH 20-Sep VP Individual 
Vernal 
Pool 

127-
131 

 SG10 - 
04 

5562  5560 030-112-
010 - 

Madera 

VD/HH 20-Sep VP Individual 
Vernal 
Pool 

122-
126 

 SG06 - 
11 

 9948  031-282-
009 - 

Madera 

VD/HH 20-Sep na na na 

Yellow SG01 - 
020 

3735   031-370-
013 - 

Merced 

HH/EP 14-Sep NW Riverine 102, 
103 

 SG10 - 
94 

3674d   032-020-
003 - 

Madera 

VD/HH 22-Sep CW Riverine 25-29 

Yellow SG06 - 
11-13 

7321   035-030-
015 - 

Madera 

VD/HH 20-Sep NW Riverine 118-
121 

Yellow SG06 - 
15 

   035-102-
037 - 

Madera 

VD/CP 15-Sep na na na 

Yellow SG06 - 
01 

   036-010-
012 - 

Madera 

HH/EP 15-Sep na na na 
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 SG10 – 
94 

3674a   036-065-
009 – 

Madera 

VD/HH 22-Sep NW Riverine 40-43 

Green SG06 - 
01, 02 

5516   036-140-
028 - 

Madera 

VD/HH 20-Sep VP Individual 
Vernal 
Pool 

108-
117 

 SG10 - 
94 

3674b   036-240-
011 - 

Madera 

VD/HH 22-Sep NW Riverine 30-31 

Yellow SG10 - 
94 

3674c   036-240-
015 - 

Madera 

VD/CP 15-Sep NW Riverine 89-92 

Yellow SG10 - 
94 

 10710  036-240-
020 - 

Madera 

VD/CP 15-Sep na na na 

Yellow SG06 - 
01 

10705   036-272-
008 - 

Madera 

HH/EP 16-Sep SW Individual 
Vernal 
Pool 

140-
143 

 SG06 - 
01 

7302   036-280-
010 - 

Madera 
(originally 
mapped as 
this - but 

not on this 
APN. 

Actual: 
036-280-
008, 036-
280-009. 

CB/PA 22-Sep SW Individual 
Vernal 
Pool 

48-49 

Green SG06 - 
05 

   037-010-
018 - 

Madera 

VD/HH 20-Sep na na na 

Yellow SG03 - 
23 

170   047-050-
046 - 

Madera 

HH/EP 15-Sep CW Riverine 159-
162 

Green SG03 - 
23 

8407   047-060-
027 - 

Madera 

HH/EP 15-Sep NW Riverine 154-
158 

Green SG03 - 
28, 29 

 9292  047-230-
003 - 

Madera 

HH/EP 15-Sep na na na 
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 SG04 – 
03 

   048-270-
008 – 

Madera 

EL 22-Sep na na na 

 SG04 – 
03 

   048-270-
009 – 

Madera 

EL 22-Sep na na na 

Yellow SG01 - 
016 

   057-390-
008 - 

Merced 

HH/EP 14-Sep na na na 

 SG05 – 
001 

9110  9102, 
9109 

066-031-
008 – 

Merced 

EL/CB/
PA 

21-Sep CW Riverine 70 

Yellow SG05 - 
003, 
005 

(access)
, 006 

298   066-032-
003 - 

Merced 

VD/CP 14-Sep CW Riverine 171-
173 

 SG05 – 
003 

10756   066-050-
011 – 

Merced 

EL/CB/
PA 

21-Sep SW Individual 
Vernal 
Pool 

71-74 

Green SG02 - 
01, 02 

9116   066-110-
030 – 

Merced 
(originally 
thought to 
be: 066-
110-027 - 
Merced) 

EL/CB/
PA 

20-Sep CW Riverine 82 

 SG02-
01 

  9116 066-110-
030 – 

Merced 

EL/CB/
PA 

22-Sep na na na 

Green SG02 -
06, 08 

   066-130-
021 - 

Merced 

 22-Sep na na na 

Green SG05 - 
004, 
006, 
007 

9115   066-272-
001 - 

Merced 

VD/CP 14-Sep NW Riverine 71-
74, 
166-
170 

Yellow SG05 - 
007 

   066-272-
007 - 

Merced 

EL/CB/
PA 

21-Sep na na na 

Green SG05 - 
007 

3845   066-272-
010 - 

Merced 

EL/CB/
PA 

21-Sep NW Riverine na 
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 SG05-
073, 
074 

10752  10168 068-230-
042 – 

Merced 

HH/EP 15-Sep NW Riverine 145-
149 

Yellow SG04 - 
41 

8214   458-25-009 
- Fresno 

EL 21-Sep CW Riverine na 

Yellow SG04 - 
41 

   458-25-010 
- Fresno 

EL 21-Sep na na na 

Green SG04 - 
04, 05 

  8779 - 
does not 

exist 

504-13-008 
- Fresno 

EL 21-Sep na na na 

Yellow SG04 - 
04, 05 

3664   504-13-022 
- Fresno 

EL 21-Sep NW Riverine na 

 SG04 - 
04 

   504-13-23 - 
Fresno 

EL 21-Sep na na na 

a Rows highlighted in grey represent CRAM Assessment Areas. 
b Color Classification: 

Yellow = Property access granted with restrictions/notifications. 

Green = Full property access granted. 
c CRAM Feature Type: 

CW = Constructed Watercourse. 

NW = Natural Watercourse. 

VP = Vernal Pool. 

SW = Seasonal Wetland. 

CB = Constructed Basin. 
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Table D -1 
CRAM Total and Attribute Scores 

 

 CRAM Assessment Area Number:   3686 3603 7667 10900 3693a 3693b 8950 8535 197 9554 3685 8802 8803 8806 8807 8932 8933 10893 9258 

 CRAM Modulea:  Riv Dep Riv Riv Riv Riv Riv IVP Riv IVP Riv IVP IVP IVP IVP IVP IVP IVP Riv 

Final Attribute 

Buffer and 
Landscape 
Connectivity 42 25 42 25 71 68 85 32 38 25 75 45 48 48 45 50 50 38 30 

Raw Attribute 
Buffer and Landscape 
Connectivity 10 6 10 6 17 16 20 8 9 6 18 11 11 11 11 12 12 9 7 

metric Landscape Connectivity 3 3 3 3 12 12 12 3 6 3 12 3 3 3 3 6 6 3 3 

metric Buffer Metric 7 3 7 3 5 4 8 5 3 3 6 8 8 8 8 6 6 6 4 

sub-metric % of AA with Buffer 12 3 12 3 12 12 12 9 3 3 12 12 12 12 12 12 12 12 12 

sub-metric Average Buffer Width 6 3 6 3 6 3 12 6 3 3 12 9 12 12 9 3 3 3 3 

sub-metric Buffer Condition 6 3 6 3 3 3 6 3 3 3 3 6 6 6 6 6 6 6 3 

Final Attribute Hydrology 75 33 58 50 67 67 58 50 42 100 75 83 83 83 83 50 50 75 67 

Raw Attribute Hydrology 27 12 21 18 24 24 21 18 15 36 27 30 30 30 30 18 18 27 24 

metric Water Source 6 6 6 6 6 6 6 6 6 12 12 9 9 9 9 6 6 9 6 

metric Hydroperiod 9 3 12 9 6 6 9 6 3 12 6 9 9 9 9 6 6 9 12 

metric Hydrologic Connectivity 12 3 3 3 12 12 6 6 6 12 9 12 12 12 12 6 6 9 6 

Final Attribute Physical Structure 50 25 25 38 50 50 38 25 25 25 75 25 38 25 25 38 38 63 38 

Raw Attribute Physical Structure 12 6 6 9 12 12 9 6 6 6 18 6 9 6 6 9 9 15 9 

metric 
Structural Patch 
Richness 6 3 3 3 6 6 3 3 3 3 9 3 3 3 3 3 3 6 3 

metric 
Topographic 
Complexity 6 3 3 6 6 6 6 3 3 3 9 3 6 3 3 6 6 9 6 

Final Attribute Biotic Structure 53 33 33 36 64 53 69 38 36 33 39 38 75 54 67 38 25 96 36 

Raw Attribute Biotic Structure 19 12 12 13 23 19 25 9 13 8 14 9 18 13 16 9 6 23 13 

sub-metric 
PC: No. of plant layers 
(RIV)/ Endemic species 
richness (IVP) 12 3 3 6 12 12 12 6 6 6 9 6 9 6 6 3 3 12 6 

sub-metric 
PC: No. of co 
dominants 3 3 3 3 6 3 9 6 3 6 3 9 12 12 12 3 3 12 3 

sub-metric PC: Percent Invasion 6 12 12 3 6 6 9 6 12 3 3 3 6 3 3 3 3 9 12 

metric 
Plant Community 
Metric 7 6 6 4 8 7 10 6 7 5 5 6 9 7 7 3 3 11 7 

metric Interspersion 6 3 3 6 9 6 9 3 3 3 3 3 9 6 9 6 3 12 3 
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 CRAM Assessment Area Number:   3686 3603 7667 10900 3693a 3693b 8950 8535 197 9554 3685 8802 8803 8806 8807 8932 8933 10893 9258 

 CRAM Modulea:  Riv Dep Riv Riv Riv Riv Riv IVP Riv IVP Riv IVP IVP IVP IVP IVP IVP IVP Riv 

metric 
Vertical Biotic Structure 
(Riv Only) 6 3 3 3 6 6 6   3   6               3 

  Overall AA Score 55 29 40 37 63 59 63 36 35 46 66 48 61 53 55 44 41 68 43 

a CRAM Module: 

Riv = Riverine 

Dep = Depressional 

IVP = Individual Vernal Pool 
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Table D -2 
CRAM Total and Attribute Scores 

 

 CRAM Assessment Area Number:   2358 8987 7270 9267 3789 5560 5562 3735 3674d 7321 3674a 5516 3674b 3674c 10705 7302 170 8407 9110 

 CRAM Modulea:  Riv Riv IVP Riv Riv IVP IVP Riv Riv Riv Riv IVP Riv Riv IVP IVP Riv Riv Riv 

Final Attribute 

Buffer and 
Landscape 
Connectivity 68 68 45 67 85 56 49 73 73 58 55 42 63 61 25 34 55 68 55 

Raw Attribute 
Buffer and Landscape 
Connectivity 16 16 11 16 20 13 12 18 18 14 13 10 15 15 6 8 13 16 13 

metric Landscape Connectivity 12 12 3 9 12 3 3 12 12 6 9 3 9 9 3 3 6 9 6 

metric Buffer Metric 4 4 8 7 8 10 9 6 6 8 4 7 6 6 3 5 7 7 7 

sub-metric % of AA with Buffer 12 12 12 12 12 12 12 9 9 12 3 12 12 9 3 12 12 12 12 

sub-metric Average Buffer Width 3 3 9 6 12 12 6 3 3 9 3 6 3 3 3 6 6 3 6 

sub-metric Buffer Condition 3 3 6 6 6 9 9 6 6 6 6 6 6 6 3 3 6 9 6 

Final Attribute Hydrology 58 83 67 67 92 100 100 58 83 50 75 75 67 50 50 67 67 83 50 

Raw Attribute Hydrology 21 30 24 24 33 36 36 21 30 18 27 27 24 18 18 24 24 30 18 

metric Water Source 6 12 12 9 12 12 12 6 6 6 6 6 6 6 6 6 6 9 6 

metric Hydroperiod 9 12 3 12 9 12 12 12 12 6 9 9 12 12 6 9 12 12 6 

metric Hydrologic Connectivity 6 6 9 3 12 12 12 3 12 6 12 12 6 6 6 9 6 9 6 

Final Attribute Physical Structure 38 50 38 38 50 38 50 25 38 63 38 38 38 38 38 25 25 50 25 

Raw Attribute Physical Structure 9 12 9 9 12 9 12 6 9 15 9 9 9 9 9 6 6 12 6 

metric 
Structural Patch 
Richness 3 6 3 3 3 3 3 3 3 6 3 3 3 3 3 3 3 6 3 

metric Topographic Complexity 6 6 6 6 9 6 9 3 6 9 6 6 6 6 6 3 3 6 3 

Final Attribute Biotic Structure 61 44 54 58 97 67 88 44 39 58 25 63 36 28 54 38 33 53 31 

Raw Attribute Biotic Structure 22 16 13 21 35 16 21 16 14 21 9 15 13 10 13 9 12 19 11 

sub-metric 
PC: No. of plant layers 
(RIV)/ Endemic species 
richness (IVP) 3 9 9 12 12 6 9 9 6 12 6 6 6 6 6 9 6 9 6 

sub-metric PC: No. of codominants 6 6 9 6 9 12 12 3 3 9 3 6 3 3 3 6 3 6 3 

sub-metric PC: Percent Invasion 12 6 3 9 12 3 6 9 6 6 3 6 3 3 3 3 9 6 6 

metric 
Plant Community 
Metric 7 7 7 9 11 7 9 7 5 9 4 6 4 4 4 6 6 7 5 

metric Interspersion 9 6 6 9 12 9 12 6 6 6 3 9 6 3 9 3 3 9 3 

metric 
Vertical Biotic Structure 
(Riv Only) 6 3   3 12     3 3 6 2   3 3     3 3 3 
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 CRAM Assessment Area Number:   2358 8987 7270 9267 3789 5560 5562 3735 3674d 7321 3674a 5516 3674b 3674c 10705 7302 170 8407 9110 

 CRAM Modulea:  Riv Riv IVP Riv Riv IVP IVP Riv Riv Riv Riv IVP Riv Riv IVP IVP Riv Riv Riv 

  Overall AA Score 56 61 51 57 81 65 72 50 58 57 48 54 51 44 42 41 45 64 40 

a CRAM Module: 

Riv = Riverine 

Dep = Depressional 

IVP = Individual Vernal Pool 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EIR/EIS EVALUATION OF WETLAND CONDITION USING THE CRAM  
MERCED TO FRESNO SECTION  APPENDIX D 

 Page D-5 

 

Table D -3 
CRAM Total and Attribute Scores 

 CRAM Assessment Area Number:   298 10756 9116 9115 3845 10752 8214 3664 

CRAM Modulea:  Riv IVP Riv Riv Riv Riv Riv Riv 

Final Attribute Buffer and Landscape Connectivity 57 25 34 70 67 73 25 90 

Raw Attribute Buffer and Landscape Connectivity 14 6 8 17 16 18 6 22 

metric Landscape Connectivity 9 3 3 9 9 12 3 12 

metric Buffer Metric 5 3 5 8 7 6 3 10 

sub-metric % of AA with Buffer 9 3 12 12 12 9 3 12 

sub-metric Average Buffer Width 6 3 6 9 6 3 3 9 

sub-metric Buffer Condition 3 3 3 6 6 6 3 9 

Final Attribute Hydrology 67 33 33 83 50 58 50 92 

Raw Attribute Hydrology 24 12 12 30 18 21 18 33 

metric Water Source 6 6 3 12 6 6 6 9 

metric Hydroperiod 12 3 3 12 6 9 6 12 

metric Hydrologic Connectivity 6 3 6 6 6 6 6 12 

Final Attribute Physical Structure 25 25 25 38 25 38 50 75 

Raw Attribute Physical Structure 6 6 6 9 6 9 12 18 

metric Structural Patch Richness 3 3 3 3 3 3 6 9 

metric Topographic Complexity 3 3 3 6 3 6 6 9 

Final Attribute Biotic Structure 36 50 39 39 39 64 50 81 

Raw Attribute Biotic Structure 13 12 14 14 14 23 18 29 

sub-metric 
PC: No. of plant layers (RIV)/ Endemic 
species richness (IVP) 6 6 6 9 12 12 6 12 

sub-metric PC: No. of codominants 3 9 6 3 6 3 6 12 

sub-metric PC: Percent Invasion 3 3 12 3 6 9 6 9 

metric Plant Community Metric 4 6 8 5 8 8 6 11 

metric Interspersion 6 6 3 6 3 6 6 9 

metric Vertical Biotic Structure (Riv Only) 3   3 3 3 9 6 9 

  Overall AA Score 46 33 33 58 45 58 44 84 

a CRAM Module: 

Riv = Riverine 
Dep = Depressional 
IVP = Individual Vernal Pool 
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Table E-1 
CRAM Metric Scores 
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3686 
002-240-
002 - 
Madera 

Riv 104.22 0.39 37.09
8442 

120.2
63772 55 42 3 7 12 6 6 75 6 9 12 50 6 6 53 12 3 6 7 6 6 

3603 
005-090-
023 - 
Merced 

Dep 
 

1.18 37.35
3799 

120.5
53650 29 25 3 3 3 3 3 33 6 3 3 25 3 3 33 3 3 12 6 3 3 

7667 
005-100-
012 - 
Merced 

Riv 124.69 0.51 
37.35
0354 

120.5
57625 40 42 3 7 12 6 6 58 6 12 3 25 3 3 33 3 3 12 6 3 3 

10900 
007-182-
004 - 
Madera 

Riv 24.87 0.04 36.95
8774 

120.0
56484 37 25 3 3 3 3 3 50 6 9 3 38 3 6 36 6 3 3 4 6 3 

3693a 
025-080-
004 - 
Madera 

Riv 93.95 1.30 37.11
2830 

120.3
28477 63 71 12 5 12 6 3 67 6 6 12 50 6 6 64 12 6 6 8 9 6 

3693b 
025-080-
012 - 
Madera 

Riv 122.17 0.94 37.11
2925 

120.3
20694 59 68 12 4 12 3 3 67 6 6 12 50 6 6 53 12 3 6 7 6 6 

8950 
026-260-
012 - 
Madera 

Riv 153.34 2.05 37.10
8494 

120.2
30029 63 85 12 8 12 12 6 58 6 9 6 38 3 6 69 12 9 9 10 9 6 

8535 
027-054-
049 - 
Madera 

IVP 
 

0.03 
37.09
3553 

120.2
17207 36 32 3 5 9 6 3 50 6 6 6 25 3 3 38 6 6 6 6 3 

 

197 
027-222-
006 - 
Madera 

Riv 143.19 0.14 37.05
0794 

120.1
93190 35 38 6 3 3 3 3 42 6 3 6 25 3 3 36 6 3 12 7 3 3 

9554 
029-060-
009 - 
Madera 

IVP 
 

0.07 
37.06
6560 

120.1
09506 46 25 3 3 3 3 3 100 12 12 12 25 3 3 33 6 6 3 5 3 

 

3685 
029-060-
009 - 
Madera 

Riv 149.38 0.57 37.06
4655 

120.1
07558 66 75 12 6 12 12 3 75 12 6 9 75 9 9 39 9 3 3 5 3 6 

8802 
029-120-
006 - 
Madera 

IVP 
 

0.85 37.05
1900 

120.1
46152 48 45 3 8 12 9 6 83 9 9 12 25 3 3 38 6 9 3 6 3 
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8803 
029-120-
006 - 
Madera 

IVP 
 

0.26 37.05
3418 

120.1
40985 61 48 3 8 12 12 6 83 9 9 12 38 3 6 75 9 12 6 9 9 

 

8806 
029-120-
006 - 
Madera 

IVP 
 

0.16 37.05
3822 

120.1
43706 53 48 3 8 12 12 6 83 9 9 12 25 3 3 54 6 12 3 7 6 

 

8807 
029-120-
006 - 
Madera 

IVP 
 

0.23 37.05
3917 

120.1
41623 55 45 3 8 12 9 6 83 9 9 12 25 3 3 67 6 12 3 7 9 

 

8932 
029-130-
012 - 
Madera 

IVP 
 

0.29 
37.04
6101 

120.1
17305 44 50 6 6 12 3 6 50 6 6 6 38 3 6 38 3 3 3 3 6 

 

8933 
029-130-
012 - 
Madera 

IVP 
 

0.11 37.04
7066 

120.1
17259 41 50 6 6 12 3 6 50 6 6 6 38 3 6 25 3 3 3 3 3 

 

10893 
029-130-
030 - 
Madera 

IVP 
 

0.62 37.05
3065 

120.1
12581 68 38 3 6 12 3 6 75 9 9 9 63 6 9 96 12 12 9 11 12 

 

9258 
029-190-
007 - 
Madera 

Riv 293.63 0.47 37.02
5536 

120.1
33242 43 30 3 4 12 3 3 67 6 12 6 38 3 6 36 6 6 12 7 3 3 

2358 
029-190-
021 - 
Madera 

Riv 161.75 0.62 37.03
6359 

120.1
44044 56 68 12 4 12 3 3 58 6 9 6 38 3 6 61 3 6 12 7 9 6 

8987 
029-220-
020 - 
Madera 

Riv 145.61 0.62 
37.03
3787 

120.0
88598 61 68 12 4 12 3 3 83 12 12 6 50 6 6 44 9 6 6 7 6 3 

7270 
029-230-
006 – 
Madera 

IVP 
 

0.14 37.02
6046 

120.0
74059 51 45 3 8 12 9 6 67 12 3 9 38 3 6 54 9 9 3 7 6 

 

9267 
029-280-
031 - 
Madera 

Riv 125.55 0.91 
37.01
6939 

120.1
24347 57 67 9 7 12 6 6 67 9 12 3 38 3 6 58 12 6 9 9 9 3 

3789 
030-062-
015 - 
Madera 

Riv 156.55 2.39 37.14
0884 

120.1
65346 81 85 12 8 12 12 6 92 12 9 12 50 3 9 97 12 9 12 11 12 12 

5560 
030-112-
010 - 
Madera 

IVP 
 

0.05 37.14
0779 

120.1
65339 65 56 3 10 12 12 9 100 12 12 12 38 3 6 67 6 12 3 7 9 
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5562 
030-112-
010 - 
Madera 

IVP 
 

0.43 37.13
9643 

120.1
61198 72 49 3 9 12 6 9 100 12 12 12 50 3 9 88 9 12 6 9 12 

 

3735 
031-370-
013 - 
Merced 

Riv 147.08 0.64 37.30
7151 

120.5
05958 50 73 12 6 9 3 6 58 6 12 3 25 3 3 44 9 3 9 7 6 3 

3674d 
032-020-
003 - 
Madera 

Riv 95.26 0.19 37.01
7936 

120.0
74793 58 73 12 6 9 3 6 83 6 12 12 38 3 6 39 6 3 6 5 6 3 

7321 
035-030-
015 - 
Madera 

Riv 134.93 1.32 
36.98
3670 

120.0
28497 57 58 6 8 12 9 6 50 6 6 6 63 6 9 58 12 9 6 9 6 6 

3674a 
036-065-
009 – 
Madera 

Riv 102.82 0.16 37.02
0647 

120.0
72640 48 55 9 4 3 3 6 75 6 9 12 38 3 6 25 6 3 3 4 3 2 

5516 
036-140-
028 - 
Madera 

IVP 
 

0.04 37.00
8245 

120.0
58348 54 42 3 7 12 6 6 75 6 9 12 38 3 6 63 6 6 6 6 9 

 

3674b 
036-240-
011 - 
Madera 

Riv 102.12 0.22 37.02
0338 

120.0
73013 51 63 9 6 12 3 6 67 6 12 6 38 3 6 36 6 3 3 4 6 3 

3674c 
036-240-
015 - 
Madera 

Riv 107.18 0.17 37.01
8491 

120.0
74199 44 61 9 6 9 3 6 50 6 12 6 38 3 6 28 6 3 3 4 3 3 

10705 
036-272-
008 - 
Madera 

IVP 
 

0.10 
37.01
0743 

120.0
60722 42 25 3 3 3 3 3 50 6 6 6 38 3 6 54 6 3 3 4 9 

 

7302 

036-280-
008, 
036-280-
009. 

IVP 
 

0.16 37.00
9957 

120.0
56589 41 34 3 5 12 6 3 67 6 9 9 25 3 3 38 9 6 3 6 3 

 

170 
047-050-
046 - 
Madera 

Riv 148.51 0.52 36.92
4315 

120.0
20472 45 55 6 7 12 6 6 67 6 12 6 25 3 3 33 6 3 9 6 3 3 

8407 
047-060-
027 - 
Madera 

Riv 153.38 2.91 36.92
3750 

120.0
19337 64 68 9 7 12 3 9 83 9 12 9 50 6 6 53 9 6 6 7 9 3 

9110 
066-031-
008 – 
Merced 

Riv 102.37 0.08 37.26
5702 

120.4
39918 40 55 6 7 12 6 6 50 6 6 6 25 3 3 31 6 3 6 5 3 3 
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298 
066-032-
003 - 
Merced 

Riv 108.60 0.24 37.27
0191 

120.4
24547 46 57 9 5 9 6 3 67 6 12 6 25 3 3 36 6 3 3 4 6 3 

10756 
066-050-
011 – 
Merced 

IVP 
 

0.10 37.26
5428 

120.4
27570 33 25 3 3 3 3 3 33 6 3 3 25 3 3 50 6 9 3 6 6 

 

9116 
066-110-
027 - 
Merced 

Riv 228.19 0.22 37.25
4963 

120.4
17420 33 34 3 5 12 6 3 33 3 3 6 25 3 3 39 6 6 12 8 3 3 

9115 
066-272-
001 - 
Merced 

Riv 166.21 0.71 
37.26
5144 

120.4
26377 58 70 9 8 12 9 6 83 12 12 6 38 3 6 39 9 3 3 5 6 3 

3845 
066-272-
010 - 
Merced 

Riv 139.41 0.84 37.26
2566 

120.4
22611 45 67 9 7 12 6 6 50 6 6 6 25 3 3 39 12 6 6 8 3 3 

10752 
068-230-
042 – 
Merced 

Riv 159.12 0.84 37.23
9122 

120.2
53862 58 73 12 6 9 3 6 58 6 9 6 38 3 6 64 12 3 9 8 6 9 

8214 
458-25-
009 - 
Fresno 

Riv 52.86 0.15 36.74
5892 

119.8
07943 43 25 3 3 3 3 3 50 6 6 6 50 6 6 50 6 6 6 6 6 6 

3664 
504-13-
022 - 
Fresno 

Riv 186.87 2.72 36.84
4284 

119.9
31569 84 90 12 10 12 9 9 92 9 12 12 75 9 9 81 12 12 9 11 9 9 

a CRAM Module: 

Riv = Riverine 

Dep = Depressional 

IVP = Individual Vernal Pool 

b AA Size (linear length - meters):  Lengths were measured for Riverine features only. 
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STRESSOR 18 9 8 7 1 43

HYDROLOGY ATTRIBUTE NATURAL WATERCOURSE CONSTRUCTED WATERCOURSE VERNAL POOL SEASONAL WETLAND DEPRESSIONAL GRAND TOTAL
(WITHIN 50 M OF AA) lkly % Sig % tot % lkly % Sig % tot % lkly % Sig % tot % lkly % Sig % tot % lkly % Sig % tot % lkly % Sig % tot %

Point source (PS) discharges (POTW, other non-
stormwater discharge) 1 6% 1 6% 2 11% 0 0% 1 11% 1 11% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 1 2% 3 7% 4 9%
Non-point Source (Non-PS) discharges (urban 
runoff, farm drainage) 7 39% 6 33% 13 72% 3 33% 3 33% 6 67% 0 0% 0 0% 0 0% 6 86% 0 0% 6 86% 0 0% 1 100% 1 100% 16 37% 10 23% 26 60%
Flow diversions or unnatural inflows 5 28% 2 11% 7 39% 3 33% 4 44% 7 78% 0 0% 0 0% 0 0% 1 14% 0 0% 1 14% 0 0% 1 100% 1 100% 9 21% 7 16% 16 37%

Dams (reservoirs, detention basins, recharge 
basins) 0 0% 0 0% 0 0% 1 11% 1 11% 2 22% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 1 2% 2 5% 3 7%
Flow obstructions (culverts, paved stream 
crossings) 4 22% 3 17% 7 39% 2 22% 2 22% 4 44% 1 13% 0 0% 1 13% 1 14% 0 0% 1 14% 0 0% 0 0% 0 0% 8 19% 5 12% 13 30%
Weir/drop structure, tide gates 0 0% 1 6% 1 6% 1 11% 2 22% 3 33% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 3 7% 4 9%

Dredged inlet/channel 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 0 0% 1 2% 1 2%

Engineered channel (riprap, armored channel 
bank, bed) 2 11% 1 6% 3 17% 0 0% 4 44% 4 44% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 2 5% 5 12% 7 16%

Dike/levees 5 28% 2 11% 7 39% 0 0% 0 0% 0 0% 1 13% 0 0% 1 13% 0 0% 1 14% 1 14% 0 0% 0 0% 0 0% 6 14% 3 7% 9 21%
Groundwater extraction 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

Ditches (borrow, agricultural drainage, mosquito 
control, etc.) 4 22% 1 6% 5 28% 2 22% 2 22% 4 44% 0 0% 0 0% 0 0% 2 29% 0 0% 2 29% 0 0% 0 0% 0 0% 8 19% 3 7% 11 26%
Actively managed hydrology 1 6% 3 17% 4 22% 2 22% 6 67% 8 89% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 3 7% 10 23% 13 30%

PHYSICAL STRUCTURE ATTRIBUTE

(WITHIN 50 M OF AA)

Filling or dumping of sediment or soils (N/A 
for restoration areas) 1 6% 0 0% 1 6% 0 0% 1 11% 1 11% 1 13% 0 0% 1 13% 1 14% 1 14% 2 29% 0 0% 0 0% 0 0% 3 7% 2 5% 5 12%
Grading/compaction (N/A for restoration areas)

5 28% 1 6% 6 33% 0 0% 3 33% 3 33% 1 13% 1 13% 2 25% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 6 14% 6 14% 12 28%
Plowing/Discing (N/A for restoration areas) 8 44% 1 6% 9 50% 3 33% 3 33% 6 67% 1 13% 5 63% 6 75% 2 29% 2 29% 4 57% 0 0% 1 100% 1 100% 14 33% 12 28% 26 60%
Resource extraction (sediment, gravel, oil and/or 
gas) 0 0% 1 6% 1 6% 0 0% 1 11% 1 11% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 0 0% 3 7% 3 7%
Vegetation management 3 17% 1 6% 4 22% 1 11% 6 67% 7 78% 0 0% 0 0% 0 0% 1 14% 1 14% 2 29% 0 0% 1 100% 1 100% 5 12% 9 21% 14 33%

Excessive sediment or organic debris from 
watershed 2 11% 1 6% 3 17% 1 11% 1 11% 2 22% 0 0% 0 0% 0 0% 0 0% 1 14% 1 14% 0 0% 0 0% 0 0% 3 7% 3 7% 6 14%
Excessive runoff from watershed 2 11% 0 0% 2 11% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 14% 0 0% 1 14% 0 0% 0 0% 0 0% 3 7% 0 0% 3 7%

Nutrient impaired (PS or Non-PS pollution) 1 6% 4 22% 5 28% 3 33% 0 0% 3 33% 0 0% 0 0% 0 0% 2 29% 0 0% 2 29% 0 0% 1 100% 1 100% 6 14% 5 12% 11 26%
Heavy metal impaired (PS or Non-PS pollution)

0 0% 1 6% 1 6% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 1 2%
Pesticides or trace organics impaired (PS or Non-
PS pollution) 2 11% 4 22% 6 33% 4 44% 0 0% 4 44% 0 0% 0 0% 0 0% 3 43% 0 0% 3 43% 0 0% 1 100% 1 100% 9 21% 5 12% 14 33%

Bacteria and pathogens impaired (PS or Non-PS 
pollution) 0 0% 1 6% 1 6% 1 11% 0 0% 1 11% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 1 2% 2 5%

Trash or refuse 2 11% 6 33% 8 44% 1 11% 1 11% 2 22% 1 13% 0 0% 1 13% 2 29% 1 14% 3 43% 0 0% 0 0% 0 0% 6 14% 8 19% 14 33%

BIOTIC STRUCTURE ATTRIBUTE

(WITHIN 50 M OF AA)

Mowing, grazing, excessive herbivory (within 
AA) 3 17% 0 0% 3 17% 1 11% 0 0% 1 11% 1 13% 3 38% 4 50% 1 14% 2 29% 3 43% 0 0% 0 0% 0 0% 6 14% 5 12% 11 26%
Excessive human visitation 9 50% 4 22% 13 72% 3 33% 2 22% 5 56% 0 0% 1 13% 1 13% 2 29% 0 0% 2 29% 0 0% 1 100% 1 100% 14 33% 8 19% 22 51%

Predation and habitat destruction by non-native 
vertebrates (e.g., Virginia opossum  and domestic 
predators, such as feral pets) 0 0% 0 0% 0 0% 0 0% 1 11% 1 11% 0 0% 0 0% 0 0% 1 14% 0 0% 1 14% 0 0% 0 0% 0 0% 1 2% 1 2% 2 5%
Tree cutting/spading removal 2 11% 0 0% 2 11% 0 0% 1 11% 1 11% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 2 5% 1 2% 3 7%
Removal of woody debris 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

Treatment of non-native and nuisance plant 
species 0 0% 1 6% 1 6% 0 0% 4 44% 4 44% 3 38% 0 0% 3 38% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 3 7% 6 14% 9 21%

Pesticide application or vector control 4 22% 2 11% 6 33% 2 22% 3 33% 5 56% 1 13% 0 0% 1 13% 2 29% 0 0% 2 29% 0 0% 0 0% 0 0% 9 21% 5 12% 14 33%
Biological resource extraction or stocking 
(fisheries, aquaculture) 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

Excessive organic debris in matrix (for vernal 
pools) 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

Lack of vegetation management to conserve 
natural resources 4 22% 4 22% 8 44% 0 0% 0 0% 0 0% 0 0% 1 13% 1 13% 2 29% 0 0% 2 29% 0 0% 0 0% 0 0% 6 14% 5 12% 11 26%
Lack of Treatment of invasive plant adjacent to 
AA or buffer 7 39% 7 39% 14 78% 1 11% 1 11% 2 22% 0 0% 1 13% 1 13% 1 14% 1 14% 2 29% 0 0% 0 0% 0 0% 9 21% 10 23% 19 44%

BUFFER AND LANDSCAPE CONTEXT 
ATTRIBUTE

(WITHIN 50 M OF AA)

Urban residential 3 17% 4 22% 7 39% 0 0% 1 11% 1 11% 1 13% 0 0% 1 13% 2 29% 3 43% 5 71% 0 0% 0 0% 0 0% 6 14% 8 19% 14 33%
Industrial/commercial 2 11% 1 6% 3 17% 1 11% 3 33% 4 44% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 3 7% 4 9% 7 16%

Military training/Air traffic 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Dams (or other major flow regulation or 
disruption) 0 0% 1 6% 1 6% 0 0% 2 22% 2 22% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 0 0% 4 9% 4 9%

Dryland farming 2 11% 1 6% 3 17% 1 11% 1 11% 2 22% 0 0% 4 50% 4 50% 1 14% 1 14% 2 29% 0 0% 0 0% 0 0% 4 9% 7 16% 11 26%
Intensive row-crop agriculture 3 17% 4 22% 7 39% 3 33% 1 11% 4 44% 3 38% 0 0% 3 38% 1 14% 2 29% 3 43% 0 0% 1 100% 1 100% 10 23% 8 19% 18 42%

Orchards/nurseries 1 6% 6 33% 7 39% 0 0% 2 22% 2 22% 6 75% 0 0% 6 75% 2 29% 1 14% 3 43% 0 0% 0 0% 0 0% 9 21% 9 21% 18 42%
Commercial feedlots 1 6% 0 0% 1 6% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 0 0% 1 2%

Dairies 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 100% 1 100% 0 0% 1 2% 1 2%
Ranching (enclosed livestock grazing or horse 
paddock or feedlot) 0 0% 1 6% 1 6% 1 11% 1 11% 2 22% 1 13% 0 0% 1 13% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 2 5% 2 5% 4 9%

Transportation corridor 5 28% 9 50% 14 78% 1 11% 6 67% 7 78% 4 50% 1 13% 5 63% 3 43% 3 43% 6 86% 0 0% 0 0% 0 0% 13 30% 19 44% 32 74%
Rangeland (livestock rangeland also managed for 
native vegetation) 1 6% 0 0% 1 6% 0 0% 0 0% 0 0% 2 25% 0 0% 2 25% 1 14% 0 0% 1 14% 0 0% 0 0% 0 0% 4 9% 0 0% 4 9%
Sports fields and urban parklands (golf courses, 
soccer fields, etc.) 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 14% 1 14% 0 0% 0 0% 0 0% 0 0% 1 2% 1 2%

Passive recreation (bird-watching, hiking, etc.) 3 17% 0 0% 3 17% 1 11% 1 11% 2 22% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 4 9% 1 2% 5 12%
Active recreation (off-road vehicles, mountain 
biking, hunting, fishing) 2 11% 3 17% 5 28% 0 0% 0 0% 0 0% 4 50% 0 0% 4 50% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 6 14% 3 7% 9 21%
Physical resource extraction (rock, sediment, 
oil/gas) 0 0% 1 6% 1 6% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 1 2%

Biological resource extraction (aquaculture, 
commercial fisheries) 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
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GRAND TOTAL Structural Patch Types

N = 19 N = 8 N = 15 N = 1 N = 43

Non‐confined Riverine Confined Riverine Individual Vernal Pool Depressional GRAND TOTAL

STRUCTURAL PATCH TYPE
Check for 
presence % of Sites

Check for 
presence % of Sites

Check for 
presence % of Sites

Check for 
presence % of Sites

Check for 
presence % of Sites

Secondary channels on floodplans or along shorelines 5 26% 5 12%
Swales on floodplain or along shoreline 7 37% 0 0% 0 0% 7 16%
Pannes or pools on floodplain 0 0% 1 7% 1 2%
Vegetaed islands (mostly above high-water) 4 21% 1 7% 0 0% 5 12%
Pools or depressions in channels (wet or dry channels) 5 26% 2 25% 7 16%
Riffles or rapids (wet channel) or planar bed (dry channel) 2 11% 0 0% 2 5%
Non-vegetated flats or bare ground (sandflats, mudflats, gravel flats, etc.) 6 40% 0 0% 6 14%
Point bars and in-channel bars 5 26% 2 25% 7 16%
Debris jams 4 21% 1 13% 5 12%
Abundant wrackline or organic debris in channel, on floodplain, or across 
depressional wetland plain 2 11% 1 13% 0 0% 3 7%

Plant hummocks and/or sediment mounds 1 5% 2 25% 0 0% 0 0% 3 7%
Bank slumps or undercut banks in channels or along shoreline 5 26% 4 50% 0 0% 9 21%
Variegated, convoluted, or crenulated foreshore (instead of broadly arcuate 
or mostly straight) 2 11% 0 0% 0 0% 2 5%

Animal mounds and burrows 5 33% 0 0% 5 12%
Standing snags (at least 3 m tall) 3 16% 1 13% 0 0% 4 9%
Filamentous macroalgae or algal mats 4 21% 1 13% 0 0% 0 0% 5 12%
Shellfish beds
Concentric or parallel high water marks 4 27% 0 0% 4 9%
Soil cracks 6 40% 0 0% 6 14%
Cobble and/or Boulders 1 5% 0 0% 1 7% 0 0% 2 5%
Submerged vegetation 1 5% 0 1 2%

Total Possible (varies per wetland type) 304 88 150 13 555

Number of Observed Patch Types 51 17% 14 16% 24 16% 0 0% 89 16%
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This section summarizes the AECOM and CH2M HILL employees and provides a summary of their 
qualifications, roles, and responsibilities in the preparation of this report.  

Paul Andreano – AECOM 

Paul Andreano is an accomplished field biologist with an emphasis on endangered and threatened 
wildlife. Mr. Andreano’s combined work experience and education provide a wide range of expertise in 
ecology and biological resource assessment. He has over nine years of experience working in the fields of 
wildlife management, botany, ecosystem inventory, biological assessment, and biological monitoring. Mr. 
Andreano has served as the field team lead for biological surveys on several large scale projects 
throughout the United States and also conducted field work on the Channel and Farallon Islands of 
California, Central Mexico, and Mongolia. Mr. Andreano has conducted special-status plant surveys and 
plant community mapping throughout Southern and Central California. His involvement in surveying for 
special-status plant species was extensive in the Angeles, Los Padres and San Bernardino National 
Forests, Mojave Desert, Sierra Nevada foothills, and the Northern Channel Islands for National Park 
Service and Nature Conservancy projects on private and federal land. Mr. Andreano is well versed in 
utilizing ArcGIS and ArcPad for field mapping and navigation. 

Charles Battaglia – AECOM  

Charles Battaglia has over 8 years of experience and a diverse background in wetland and riparian 
ecology, riverine forms and processes, streambank stabilization, and riparian assessment, restoration 
design, and management. Mr. Battaglia conducts wetland delineations and botanical surveys, special-
status wildlife surveys, and has participated in fisheries projects where he conducted electrofishing and 
handled special-status and other common fish species. Mr Battaglia has worked as a project manager and 
is an accomplished writer. He has prepared numerous biological CEQA/NEPA sections, biological 
assessments, mitigation monitoring plans, grazing management plans, and other associated technical 
reports. 

Michael Benner - AECOM 

Michael Benner has 34 years of experience preparing environmental documentation and conducting 
natural resources planning. This experience includes overseeing the preparation of biological resource 
studies compliant with requirements of NEPA and CEQA and supporting regulatory compliance activities. 
Mr. Benner earned his Bachelor of Arts in Biological Sciences in 1976 and his Masters in Science in 
Environmental Studies in 1979 from California State University at Fullerton. He currently serves as a Vice 
President in AECOM’s Orange Office. 

Tammie Beyerl - AECOM 

Tammie Beyerl has 9 years of field experience in plant ecology and taxonomy in the Sacramento and San 
Joaquin Valleys, the Sierra Nevada, the Central and Southern Coast Ranges, the Great Basin, and the 
Mojave and Sonora Deserts. She is experienced in leading and coordinating, as well as conducting 
biological resources investigations including special-status plant surveys, noxious weed risk assessments, 
wetland delineations, California Rapid Assessment Method for wetlands; and plant community mapping 
and classification. Ms. Beyerl has designed and conducted ecological studies of invasive plant species, 
old-field succession, and wetland restoration, participated in assessment of riparian communities along 
flow augmented and bypass stream reaches in the Sierra Nevada, and developed detailed mitigation and 
monitoring plans for federally listed plant species.  

Michael Clary – CH2M HILL 

Michael Clary provides botanical, wildlife, and natural resource regulatory expertise for the natural 
resources planning and management group in CH2M HILL’s Sacramento Office. Mr. Clary earned his 
Bachelor of Science degree in Ecology and Zoology from California State University at Humboldt in 1993 
and has 16 years of professional experience conducting ecological studies throughout California and the 
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desert southwest. He specializes in conducting studies in support of federal and state regulatory and 
permitting requirements including NEPA, CEQA, federal ESA and CWA. 

Nathan Counts - AECOM 

Nathan Counts has five years of environmental consulting experience and three years of Geographical 
Information Systems (GIS) spatial analysis, map creation, cartographic design, and data management 
experience. Mr. Counts, specializes in the preparation of environmental documentation in compliance with 
the California Environmental Quality Act (CEQA), and the National Environmental Protection Act (NEPA). 
These documents include the preparation of Initial Studies (IS), Mitigated Negative Declarations (MND), 
Proponent’s Environmental Assessments (PEA), Environmental Impact Reports (EIR), Environmental 
Impact Statements (EIS), and Mitigation Monitoring Programs for both public and private programs. As 
an environmental analyst, he routinely writes and reviews the various environmental sections of 
environmental documents and provides both primary and secondary research to do so. Mr. Counts also 
has experience conducting storm water quality monitoring and general construction monitoring. 

Virginia Dains  

Virginia Dains is a veteran botanist who conducts special-status plant surveys, wetland delineations, 
impacts analyses and vernal pool assessments for State, Federal and private projects in California and 
western Nevada. Ms. Dains has conducted riparian vegetation mapping, quantitative sampling and 
interpretations related to stream flow dynamics in the Sierra Nevada Range and has served as an expert 
witness before California State Water Resources Control Board staff on riparian vegetation of the Lower 
American River. Ms. Dains is a Wetland Plant Identification Instructor for EPA, US Fish and Wildlife 
Service, and California Native Plant Society. Further experience includes wetland mitigation design and 
implementation and monitoring of seasonal wetlands, vernal pools, riparian, and salt marsh habitats. Ms. 
Dains is experienced with ARCView GIS/GPS mapping and interpretation, mitigation measures, and 
conservation guidelines. 

Fawn Elhadidi – CH2M HILL 

Fawn Elhadidi has over 20 years experience in technical support and support management. Specific 
experience includes GIS map development and figure production for the EIR/EIS and all supporting 
technical reports. She oversees a staff of GIS analysts that develop and implement complex GIS spatial 
models to determine impacts to various biological and cultural resource areas. 

Gretchen Herron – CH2M HILL 

A wetland ecologist with CH2M Hill, Gretchen has over 10 years of experience in wetland ecology and 
environmental resources management. She was the primary author of the MF Wetland Delineation 
Report. Gretchen has a M.S., Disturbed Land Restoration, Montana State University, and a B.S., 
Environmental Science, Allegheny College. 

Holly Hill – AECOM 

Holly Hill has extensive management and survey experience on environmental projects throughout 
Southern and Central California, including the San Joaquin and Antelope Valleys, Mojave Desert, and 
Sierra Nevada foothills. Ms. Hill’s experience includes agency consultation and project planning, biological 
resource assessment, permitting, and regulatory compliance at local, State and federal levels. Ms. Hill has 
also conducted numerous biological surveys, including protocol-level rare plant surveys at Elk Hills Naval 
Petroleum Reserves 1 and 2, Tejon Ranch, Newhall Ranch, the City of Malibu and the Angeles, San 
Bernardino, Sequoia Kings and Los Padres National Forests. Additional experiences include AOCE wetland 
delineation certification, stream corridor restoration training, GIS/GPS data collection and mapping 
applications and familiarity with San Joaquin Valley Threatened and Endangered species and regulatory 
framework. 
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Thomas Juhasz - AECOM 

Thomas Juhasz is a field biologist who has experience with endangered species in California, Hawaii, and 
the Caribbean. As a vernal pool specialist, Mr. Juhasz has USFWS protocol-level experience with California 
red legged frog, vernal pool branchiopods (fairy shrimp), and special-status vernal pool plants. His 
regulatory experience includes the implementation and coordination of federal and state compliance 
requirements such as Habitat Conservation Planning documents, general biological assessments, and 
focus species reports. Mr. Juhasz has experience planning and implementing rare plant salvage programs, 
propagation protocol and sourcing, and comprehensive restoration plans. Mr. Juhasz is experienced in 
writing and coordinating environmental regulatory documents for NEPA and CEQA compliance for special-
status plant and animal species as well as wetland resources. Mr. Juhasz earned his Bachelor of Science 
in Biology at the University of Southern California and his Master of Environmental Sciences at the 
University of Manchester. 

Erik Larsen – AECOM (CRAM Coordinator; Primary Author for MF CRAM Report and MF WER) 

Dr. Larsen has 13 years of professional experience in regulatory issues related to water resources and 
environmental planning projects, with expertise in wetland delineation and functional assessment, 
wetland ecology, restoration, permitting (per Clean Water Act, Rivers and Harbors Act, California Fish and 
Game Code, Porter Cologne, Coastal Act), water quality issues, and watershed management. He has 
completed numerous permit application processes, ranging from Nationwide Permits to long-term, 
programmatic Standard Individual Permits. Dr. Larsen has extensive experience managing and preparing 
such environmental documentation as project-level and programmatic NEPA EIS and CEQA EIR 
documents; Environmental Assessments (EA) (NEPA EAs as well as Proponent’s EAs); compliance with 
the Section 404(b)(1) Guidelines; and innovative, programmatic permitting solutions. Dr. Larsen is also 
one of the few regulatory specialists in California with extensive experience with Special Area 
Management Plans. Mr. Larsen earned his Bachelor of Science in Biology at Westmont College, his Master 
of Science in Biology at California State University at Long Beach, and his Doctorate of Environmental 
Science and Engineering at the University of California at Los Angeles. 

Karen Mino – CH2M HILL/Critigen 

Karen Mino is an associate developer/analyst with 16 years of experience. In-depth knowledge of digital 
mapping and GIS development in support of engineering design and construction projects, energy 
developments, and water resources management projects. Ms. Mino earned her Bachelor of Arts in 
Geography from Humboldt State University. 

Ellen Pimentel - AECOM 

Ellen Tatum Pimentel is a restoration ecologist and botanist with 8 years of professional experience. Ms. 
Pimentel plans, implements, and monitors restoration and mitigation projects in coastal dune, salt marsh, 
riparian, wetland, grassland, and forested habitats. She has experience leading and conducting vernal 
pool biological surveys, invasive plant removal programs, vegetation and wetland monitoring and 
ecological assessments, and botanical survey projects in California. Additionally, she has community 
outreach experience, including organizing volunteer restoration projects and presenting at professional 
meetings. 

Chris Powers – AECOM 

Chris Powers, Project Manager with AECOM, has over eight years experience in the environmental 
sciences and consulting fields. Mr. Powers’ experience includes management of biological constraints 
analyses, biological resource surveys, habitat assessments and land use planning studies throughout 
California. Mr. Powers is trained in GIS data collection, management and analysis, Trimble GPS mapping 
techniques/applications and has instructed field crews in the use of such applications for large-scale 
survey efforts. Mr. Powers also has extensive experience conducting habitat assessments and protocol-
level field surveys for listed vernal pool branchiopods (fairy/tadpole shrimp) throughout California. 



CALIFORNIA HIGH-SPEED TRAIN PROJECT EVALUATION OF WETLAND CONDITION USING THE CRAM  
MERCED TO FRESNO SECTION APPENDIX I – STAFF QUALIFICATIONS 

 Page I-4 
 

 

Chuck Skaggs – AECOM  

Chuck Skaggs is a senior GIS Practice Group leader with AECOM. Mr. Skaggs has 23 years of experience 
with ESRI’s GIS products. His skills include assessment of client needs to implement the systems 
development life-cycle for planning, analysis, design, development, implementation, and maintenance of 
GIS systems. He has numerous other software package experience including LIDAR post-processing, 
ArcPad application development, Image Analyst, Spatial Analysts, EVS, AutoCAD, EQuIS, Rockworks, 
Oracle, and SQL. Mr. Skaggs earned his Bachelor of Science in Environmental Geography from University 
of Louisville and his Masters in IT Management from Western Governors University. 

Andrea Stassi – AECOM 

Andrea Stassi has over four years of experience in the environmental sciences and consulting fields, most 
recently three years related to fishery biological services. Specific expertise includes document 
management, mitigation and monitoring database management, GIS map development for habitat 
projects, side-scan sonar and mobile GIS technology implementation in ecological field studies, and 
assessment of population dynamics at habitat restoration sites in biological field studies. 

Michael White – CH2M HILL/Critigen 

Mr. White has 14 years of experience as a GIS analyst and cartographer and specializes in GIS 
applications, including digital mapping, data capture and conversion, and database development and 
editing in ArcGIS and CADD applications. He is experienced in ArcGIS for all mapping products. His 
cartographic skills lead to excellent map products delivered to clients. Mr. White supervises, mentors, and 
trains junior GIS and database management staff and coordinates workloads and project staffing to 
ensure that all delivery deadlines are achieved. He provides senior review and quality control for work 
products under this supervision. He develops automated tools and work processes to enhance efficiency 
and save clients time and money. 
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Tab – WER_Riparian_PJD_MSJ_LCN 
 

North-South Alignment Isolated and with Wye Design 
Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Mixed Riparian 

Direct Permanent (acres) 

North-South Alignment 1.48 1.48 1.91 1.48 1.98 2.08 3.42 2.08 3.42 0.87 0.78 0.87 0.78 0.00 0.00 

With Ave 24 NA 0.24 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 1.48 1.72 1.91 1.48 1.98 2.08 3.42 2.08 3.42 0.87 0.78 0.87 0.78 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 2.25 2.25 1.43 2.25 1.36 0.61 0.81 0.61 0.81 0.10 0.23 0.10 0.23 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 2.25 2.25 1.43 2.25 1.36 0.61 0.81 0.61 0.81 0.10 0.23 0.10 0.23 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 7.20 7.22 10.44 7.20 10.44 12.81 12.68 12.81 12.68 4.34 4.69 4.34 4.69 0.00 0.00 

With Ave 24 NA 1.13 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 7.20 8.35 10.44 7.20 10.44 12.81 12.68 12.81 12.68 4.34 4.69 4.34 4.69 0.00 0.00 

Other Riparian                               

Direct Permanent (acres)                           

  North-South Alignment 0.73 0.73 0.56 0.81 0.57 1.81 1.81 2.02 2.02 1.37 1.37 1.65 1.65 0.00 0.00 

With Ave 24 NA 0.02 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.73 0.76 0.56 0.81 0.57 1.81 1.81 2.02 2.02 1.37 1.37 1.65 1.65 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.23 0.23 0.07 0.15 0.06 0.83 0.83 0.66 0.66 0.44 0.44 0.28 0.28 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with Wye Design 
Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Temporary (acres) 0.23 0.23 0.07 0.15 0.06 0.83 0.83 0.66 0.66 0.44 0.44 0.28 0.28 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.65 1.67 1.63 1.65 1.63 7.32 7.32 7.29 7.29 4.62 4.62 4.59 4.59 0.00 0.00 

With Ave 24 NA 0.12 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.65 1.79 1.63 1.65 1.63 7.32 7.32 7.29 7.29 4.62 4.62 4.59 4.59 0.00 0.00 

              

    

Total Riparian Direct Permanent (acres) 2.21 2.48 2.47 2.29 2.55 3.89 5.23 4.1 5.44 2.24 2.15 2.52 2.43 0 0 
Total Riparian Direct Temporary (acres) 2.48 2.48 1.5 2.4 1.42 1.44 1.64 1.27 1.47 0.54 0.67 0.38 0.51 0 0 
Total Riparian Indirect Permanent (acres) 8.85 10.14 12.07 8.85 12.07 20.13 20 20.1 19.97 8.96 9.31 8.93 9.28 0 0 

 
  



Tab – WER_Riparian_PJD_UC_UF 
 

North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Mixed Riparian  

Direct Permanent (acres) 

North-South Alignment 0.29 0.29 3.69 0.31 1.89 0.54 0.54 0.64 0.64 0.54 0.54 0.64 0.64 0.00 0.00 

With Ave 24 NA 2.42 1.79 NA 1.65 NA NA 2.39 2.39 NA NA 2.39 2.39 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.29 2.71 5.48 0.31 3.54 0.54 0.54 3.03 3.03 0.54 0.54 3.03 3.03 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.22 0.22 0.09 0.23 0.49 0.05 0.05 0.02 0.02 0.05 0.05 0.02 0.02 0.00 0.00 

With Ave 24 NA 0.27 0.19 NA 0.19 NA NA 0.47 0.47 NA NA 0.47 0.47 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.22 0.49 0.28 0.23 0.68 0.05 0.05 0.49 0.49 0.05 0.05 0.49 0.49 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.15 1.15 8.47 1.15 5.77 1.67 1.67 1.54 1.54 1.67 1.67 1.54 1.54 0.00 0.00 

With Ave 24 NA 8.31 6.23 NA 6.10 NA NA 7.91 7.91 NA NA 7.91 7.91 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.15 9.46 14.70 1.15 11.87 1.67 1.67 9.46 9.46 1.67 1.67 9.46 9.46 0.00 0.00 

Other Riparian                               

Direct Permanent (acres)                           

  North-South Alignment 0.34 0.34 0.94 0.18 0.66 0.24 0.24 0.27 0.27 0.24 0.24 0.27 0.27 0.00 0.00 

With Ave 24 NA 3.89 3.71 NA 3.51 NA NA 0.94 0.94 NA NA 0.94 0.94 NA NA 

With Ave 21 0.41 NA NA 0.41 NA 0.44 0.44 NA NA 0.44 0.44 NA NA NA NA 

Total Direct Permanent (acres) 0.75 4.23 4.65 0.59 4.17 0.68 0.68 1.22 1.22 0.68 0.68 1.22 1.22 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.19 0.18 0.22 0.07 0.02 0.04 0.04 0.01 0.01 0.04 0.04 0.01 0.01 0.00 0.00 

With Ave 24 NA 0.35 0.44 NA 0.44 NA NA 0.06 0.06 NA NA 0.06 0.06 NA NA 

With Ave 21 0.01 NA NA 0.01 NA 0.01 0.01 NA NA 0.01 0.01 NA NA NA NA 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Total Direct Temporary (acres) 0.20 0.53 0.65 0.08 0.46 0.05 0.05 0.07 0.07 0.05 0.05 0.07 0.07 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.68 1.52 4.53 1.32 4.46 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.00 0.00 

With Ave 24 NA 17.19 12.07 NA 12.28 NA NA 3.80 3.80 NA NA 3.80 3.80 NA NA 

With Ave 21 4.15 NA NA 3.92 NA 4.31 4.31 NA NA 4.31 4.31 NA NA NA NA 

Total Indirect Permanent (acres) 5.82 18.72 16.60 5.23 16.74 4.64 4.64 4.13 4.13 4.64 4.64 4.13 4.13 0.00 0.00 

              

    

Total Riparian Direct Permanent (acres) 1.04 6.94 10.13 0.9 7.71 1.22 1.22 4.25 4.25 1.22 1.22 4.25 4.25 0 0 

Total Riparian Direct Temporary (acres) 0.42 1.02 0.93 0.31 1.14 0.1 0.1 0.56 0.56 0.1 0.1 0.56 0.56 0 0 

Total Riparian Indirect Permanent (acres) 6.97 28.18 31.3 6.38 28.61 6.31 6.31 13.59 13.59 6.31 6.31 13.59 13.59 0 0 

 
  



Tab – WER_Riparian_PJD_MSJ_LCS 
 

North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Mixed Riparian 

Direct Permanent (acres)  

North-South Alignment 1.29 1.29 1.29 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 1.29 1.29 1.29 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 1.84 1.84 1.84 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 1.84 1.84 1.84 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 5.61 5.61 5.61 6.00 3.91 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 5.61 5.61 5.61 6.00 3.91 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 0.00 0.00 

Other Riparian                               

Direct Permanent (acres)                           

  North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.34 0.34 0.34 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.34 0.34 0.34 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 

              

    

Total Riparian Direct Permanent (acres) 1.29 1.29 1.29 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 0 0 

Total Riparian Direct Temporary (acres) 1.84 1.84 1.84 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 0 0 

Total Riparian Indirect Permanent (acres) 5.95 5.95 5.95 6.01 3.92 6.01 6.01 6.01 6.01 6.01 6.01 6.01 6.01 0 0 

 
 
  



Tab – WER_Riparian_PJD_UD 
 

North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

Mariposa 
Station 
Design 
Option 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Mixed Riparian 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Riparian                               

Direct Permanent (acres)                           

  North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

Mariposa 
Station 
Design 
Option 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

              

    

Total Riparian Direct Permanent (acres) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Riparian Direct Temporary (acres) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Riparian Indirect Permanent (acres) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 



WER NWI NHD IMPACTS (Page 2)

BNSF UPRR HYBRID
Vernal Pools (Holland) - High 146.28 46.61 54.78
Vernal Pools (Holland) - Low 137.36 45.68 54.25
Freshwater Emergent Wetlands (NWI) - High 2.34 0 0.44
Freshwater Emergent Wetlands (NWI) - Low 1.29 0 0
Freshwater Forested/Shrub Wetlands (NWI) - High 0.57 2.42 2.28
Freshwater Forested/Shrub Wetlands (NWI) - Low 0 2.42 2.28
Riverine (NWI) - High 2.73 2.74 2.61
Riverine (NWI) - Low 1.92 0.9 1.57

Natural Watercourse ("STREAM" per NHD) - High 0.91 0.45 0.62
Natural Watercourse ("STREAM" per NHD) - Low 0.86 0.21 0.34
Constructed Watercourses ("CANAL" per NHD) - High 2.55 4.84 5.05
Constructed Watercourses ("CANAL" per NHD) - Low 1.78 2.31 2.15

BNSF UPRR HYBRID
Vernal Pools (Holland) - High 146.28 46.61 54.78
Freshwater Emergent Wetlands (NWI) - High 2.34 0 0.44
Freshwater Forested/Shrub Wetlands (NWI) - High 0.57 2.42 2.28
Riverine (NWI) - High 2.73 2.74 2.61

Natural Watercourse ("STREAM" per NHD) - High 0.91 0.45 0.62
Constructed Watercourses ("CANAL" per NHD) - High 2.55 4.84 5.05

BNSF UPRR HYBRID
Vernal Pools (Holland) - Low 137.36 45.68 54.25

BNSF UPRR HYBRID
Freshwater Emergent Wetlands (NWI) - Low 1.29 0 0
Freshwater Forested/Shrub Wetlands (NWI) - Low 0 2.42 2.28
Riverine (NWI) - Low 1.92 0.9 1.57

Natural Watercourse ("STREAM" per NHD) - Low 0.86 0.21 0.34
Constructed Watercourses ("CANAL" per NHD) - Low 1.78 2.31 2.15
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WER PJD WOUS RIPARIAN IMPACTS

MSJ-LC (North)
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools - High 11.53 0.83 0.83
Vernal Pools - Low 7.02 0.83 0.83

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Seasonal Wetlands - High 0.1 0 0
Seasonal Wetlands - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Marsh - High 0.04 0 0
Freshwater Marsh - Low 0.02 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Palustrine Forested Wetlands - High 1.68 3.55 3.64
Palustrine Forested Wetlands - Low 0.27 3.47 3.53

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourses - High 2.35 1.24 1.29
Natural Watercourses - Low 1.33 1.18 1.2

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses - High 5.21 4.75 5.01
Constructed Watercourses - Low 1.32 2.55 2.55

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Basins - High 0.54 0.28 0.28
Constructed Basins - Low 0.08 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Open Water - High 0.7 0.33 0.33
Open Water - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Mixed Riparian - High 3.42 1.91 1.98
Mixed Riparian - Low 0.78 1.48 1.48

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Other Riparian - High 2.02 0.73 0.81
Other Riparian - Low 1.65 0.56 0.57

UC-UF 
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools - High 3.67 0.19 2.31
Vernal Pools - Low 3.56 0.04 1.98

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Seasonal Wetlands - High 1.18 1.08 1.1
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Freshwater Marsh - High 0.24 0 0.04
Freshwater Marsh - Low 0.22 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Palustrine Forested Wetlands - High 0.1 0.2 0.05
Palustrine Forested Wetlands - Low 0.1 0.08 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourses - High 2.64 3.25 3.13
Natural Watercourses - Low 2.34 0.98 1.75

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses - High 0.87 1.92 3.47
Constructed Watercourses - Low 0.76 0.3 1.66

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Basins - High 1.67 2.06 0.89
Constructed Basins - Low 1.67 0.4 0.13

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Open Water - High 0.87 0.22 0.41
Open Water - Low 0.84 0.08 0.36

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Mixed Riparian - High 0.64 3.69 1.89
Mixed Riparian - Low 0.54 0.29 0.31

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Other Riparian - High 0.27 0.94 0.66
Other Riparian - Low 0.24 0.34 0.18
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MSJ-LC (South)
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools - High 0.98 0 0.98
Vernal Pools - Low 0.98 0 0.98

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Seasonal Wetlands - High 0.35 0 0.35
Seasonal Wetlands - Low 0.35 0 0.35

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Marsh - High 0 0 0
Freshwater Marsh - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Palustrine Forested Wetlands - High 0 0.27 0
Palustrine Forested Wetlands - Low 0 0.27 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourses - High 0.91 0.63 0.91
Natural Watercourses - Low 0.91 0.63 0.91

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses - High 1.34 1.32 1.34
Constructed Watercourses - Low 1.34 1.32 1.34

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Basins - High 0.1 0.36 0.1
Constructed Basins - Low 0.1 0.36 0.1

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Open Water - High 0.43 0.52 0.43
Open Water - Low 0.43 0.52 0.43

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Mixed Riparian - High 1.1 1.29 1.1
Mixed Riparian - Low 1.1 1.29 1.1

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Other Riparian - High 0 0 0
Other Riparian - Low 0 0 0

UD
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools - High 0 0 0
Vernal Pools - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Seasonal Wetlands - High 0 0 0
Seasonal Wetlands - Low 0 0 0
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BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
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Palustrine Forested Wetlands - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourses - High 0 0 0
Natural Watercourses - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses - High 0.81 0.81 0.81
Constructed Watercourses - Low 0.81 0.81 0.81

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Basins - High 3.48 3.48 3.48
Constructed Basins - Low 3.48 3.48 3.48

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Open Water - High 0.42 0.42 0.42
Open Water - Low 0.42 0.42 0.42

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Mixed Riparian - High 0 0 0
Mixed Riparian - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Other Riparian - High 0 0 0
Other Riparian - Low 0 0 0
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WER_WOUS_NWI_MSJ_LCN 
Middle San Joaquin - Lower Chowchilla North (acres)      MSJ-LCS 
 
 

North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Vernal Pools (Holland)  

Direct Permanent (acres)  

North-South Alignment 45.68 46.29 46.61 45.68 46.21 112.97 111.96 112.97 111.96 108.43 104.21 108.43 104.21 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 45.68 46.29 46.61 45.68 46.21 112.97 111.96 112.97 111.96 108.43 104.21 108.43 104.21 0.00 0.00 

Indirect Permanent Effects (acres)                               

North-South Alignment 102.77 102.63 109.25 102.77 109.25 285.56 444.87 285.56 444.87 290.50 296.41 290.50 296.41 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 102.77 102.63 109.25 102.77 109.25 285.56 444.87 285.56 444.87 290.50 296.41 290.50 296.41 0.00 0.00 

Seasonal Wetlands ((N/A AT LEVEL 1 SCALE; Assumed to be the same as Holland Vernal Pools) 

Freshwater Marsh (FRESHWATER EMERGENT WETLAND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 1.73 0.81 1.73 0.81 1.79 1.82 1.79 1.82 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 1.73 0.81 1.73 0.81 1.79 1.82 1.79 1.82 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 2.02 0.81 2.02 2.27 2.02 2.05 2.02 2.05 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 2.02 0.81 2.02 2.27 2.02 2.05 2.02 2.05 0.00 0.00 

Indirect Permanent (acres) 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

North-South Alignment 1.97 1.97 1.97 1.97 1.97 8.56 8.79 8.56 8.79 9.45 9.76 9.45 9.76 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.97 1.97 1.97 1.97 1.97 8.56 8.79 8.56 8.79 9.45 9.76 9.45 9.76 0.00 0.00 

Palustrine Forested Wetlands ("FRESHWATER FORESTED/SHRUB WETLAND" per NWI) 

Direct Permanent (acres) 

North-South Alignment 2.28 2.28 2.28 2.28 2.28 0.57 0.57 0.57 0.57 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 2.28 2.28 2.28 2.28 2.28 0.57 0.57 0.57 0.57 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 1.14 1.14 1.14 1.14 1.14 0.96 0.57 0.96 0.96 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 1.14 1.14 1.14 1.14 1.14 0.96 0.57 0.96 0.96 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.70 1.69 2.23 1.70 2.23 7.25 7.25 7.25 7.25 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.51 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.70 2.19 2.23 1.70 2.23 7.25 7.25 7.25 7.25 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses (RIVERINE" per NWI)  

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.46 0.56 0.46 0.56 0.62 0.00 0.62 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.46 0.56 0.46 0.56 0.62 0.00 0.62 0.00 0.00 0.00 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.22 0.56 0.22 0.00 0.16 0.00 0.16 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.22 0.56 0.22 0.00 0.16 0.00 0.16 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 3.52 1.39 3.52 1.39 0.80 0.00 0.80 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 3.52 1.39 3.52 1.39 0.80 0.00 0.80 0.00 0.00 0.00 

Constructed Basins ("FRESHWATER POND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.81 0.81 1.01 0.81 1.11 0.00 0.55 0.00 0.55 0.15 0.00 0.15 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.06 NA 0.06 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.81 0.81 1.08 0.81 1.17 0.00 0.55 0.00 0.55 0.15 0.00 0.15 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.58 0.58 0.68 0.58 0.58 0.00 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.58 0.58 0.68 0.58 0.58 0.00 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 2.50 2.50 2.50 2.50 2.50 0.00 2.05 0.00 2.05 1.23 0.00 1.23 0.00 0.00 0.00 

With Ave 24 NA 0.01 0.61 NA 0.61 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 2.50 2.51 3.11 2.50 3.11 0.00 2.05 0.00 2.05 1.23 0.00 1.23 0.00 0.00 0.00 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Natural Watercourses ("STREAM" per NHD) 

Direct Permanent (linear feet)  

North-South Alignment 0.14 0.14 0.22 0.15 0.24 0.66 0.66 0.67 0.66 0.69 0.64 0.69 0.64 0.00 0.00 

With Ave 24 NA 0.08 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (linear feet) 0.14 0.22 0.22 0.15 0.24 0.66 0.66 0.67 0.66 0.69 0.64 0.69 0.64 0.00 0.00 

Direct Temporary (linear feet)  

North-South Alignment 0.18 0.18 0.17 0.17 0.15 0.17 0.66 0.17 0.17 0.02 0.18 0.02 0.18 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (linear feet) 0.18 0.18 0.17 0.17 0.15 0.17 0.66 0.17 0.17 0.02 0.18 0.02 0.18 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.60 0.60 1.01 0.60 1.01 2.63 3.56 2.63 3.56 1.43 1.78 1.43 1.78 0.00 0.00 

With Ave 24 NA 0.28 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (linear feet) 0.60 0.88 1.01 0.60 1.01 2.63 3.56 2.63 3.56 1.43 1.78 1.43 1.78 0.00 0.00 

Constructed Watercourses ( "CANAL" per NHD)  

Direct Permanent (linear feet)  

North-South Alignment 1.10 1.13 2.62 1.10 2.70 0.89 0.78 0.89 0.78 1.43 1.55 1.43 1.55 0.00 0.00 

With Ave 24 NA 2.06 0.06 NA 0.08 NA NA 0.02 0.02 NA NA 0.02 0.02 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (linear feet) 1.10 3.19 2.68 1.10 2.78 0.89 0.78 0.91 0.80 1.43 1.55 1.45 1.57 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 2.33 2.35 2.42 2.33 2.34 0.12 0.78 0.12 0.12 0.13 0.13 0.13 0.13 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Temporary (linear feet) 2.33 2.35 2.42 2.33 2.34 0.12 0.78 0.12 0.12 0.13 0.13 0.13 0.13 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 2.23 2.22 4.74 2.23 4.74 1.65 2.01 1.65 2.01 3.38 3.46 3.38 3.46 0.00 0.00 

With Ave 24 NA 0.68 0.34 NA 0.44 NA NA 0.02 0.02 NA NA 0.09 0.09 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (linear feet) 2.23 2.90 5.08 2.23 5.18 1.65 2.01 1.67 2.03 3.38 3.46 3.48 3.55 0.00 0.00 

 



WER_WOUS_NWI_UC_UF 
Upper Chowchilla - Upper Fresno (Fresno River) UC-UF 
 

North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 
East of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Vernal Pools (Holland) 

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 12.37 12.37 12.29 12.29 12.37 12.37 12.29 12.29 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 12.37 12.37 12.29 12.29 12.37 12.37 12.29 12.29 0.00 0.00 

Indirect Permanent Effects (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.00 0.00 

Seasonal Wetlands ((N/A AT LEVEL 1 SCALE; Assumed to be the same as Holland Vernal Pools) 

Freshwater Marsh (FRESHWATER EMERGENT WETLAND" per NWI) 

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.04 0.00 0.26 0.26 0.26 0.26 0.26 0.24 0.26 0.24 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.14 0.14 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.04 0.04 NA NA 0.04 0.04 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.04 0.00 0.30 0.30 0.39 0.39 0.30 0.28 0.40 0.38 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.03 0.26 0.04 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.01 0.01 NA NA 0.01 0.01 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.04 0.27 0.04 0.03 0.04 0.04 0.03 0.03 0.00 0.00 

Indirect Permanent (acres) 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 
East of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

North-South Alignment 0.00 0.00 0.00 0.22 0.00 1.40 1.40 1.39 1.39 1.90 1.38 1.89 1.37 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.13 0.13 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.15 0.15 NA NA 0.15 0.15 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.22 0.00 1.55 1.55 1.53 1.53 2.05 1.53 2.02 1.50 0.00 0.00 

Palustrine Forested Wetlands ("FRESHWATER FORESTED/SHRUB WETLAND" per NWI) 

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses (RIVERINE" per NWI)  

Direct Permanent (acres) 

North-South Alignment 0.58 0.58 2.42 0.65 1.69 1.00 1.00 1.19 1.19 1.00 1.00 1.19 1.19 0.00 0.00 

With Ave 24 NA 3.64 3.68 NA 3.46 NA NA 0.96 0.96 NA NA 0.96 0.96 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.58 4.22 6.10 0.65 5.15 1.00 1.00 2.14 2.14 1.00 1.00 2.14 2.14 0.00 0.00 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 
East of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Direct Temporary (acres) 

North-South Alignment 0.38 0.38 0.76 0.23 0.82 0.20 1.00 0.19 0.19 0.20 0.20 0.19 0.19 0.00 0.00 

With Ave 24 NA 0.13 0.26 NA 0.26 NA NA 0.32 0.32 NA NA 0.32 0.32 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.38 0.51 1.02 0.23 1.08 0.20 1.00 0.51 0.51 0.20 0.20 0.51 0.51 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 5.84 5.84 10.11 5.80 10.41 6.67 6.67 6.67 6.67 6.67 6.67 6.67 6.67 0.00 0.00 

With Ave 24 NA 17.38 12.82 NA 13.03 NA NA 0.96 0.96 NA NA 4.85 4.85 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 5.84 23.22 22.93 5.80 23.44 6.67 6.67 7.62 7.62 6.67 6.67 11.52 11.52 0.00 0.00 

Constructed Basins ("FRESHWATER POND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.28 0.28 1.06 0.87 0.28 0.24 0.24 0.09 0.09 0.24 0.24 0.09 0.09 0.00 0.00 

With Ave 24 NA 1.80 0.65 NA 0.65 NA NA 0.28 0.28 NA NA 0.28 0.28 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.28 2.08 1.71 0.87 0.92 0.24 0.24 0.36 0.36 0.24 0.24 0.36 0.36 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 0.01 0.01 0.01 0.22 0.00 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.00 0.00 

With Ave 24 NA 0.24 0.23 NA 0.23 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.01 0.26 0.25 0.22 0.23 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 1.33 1.33 5.88 1.57 2.77 1.58 1.58 1.48 1.48 1.58 1.58 1.48 1.48 0.00 0.00 

With Ave 24 NA 1.70 0.57 NA 0.57 NA NA 0.28 0.28 NA NA 3.18 3.18 NA NA 

With Ave 21 0.34 NA NA 0.34 NA 1.35 1.35 NA NA 1.35 1.35 NA NA NA NA 

Total Indirect Permanent (acres) 1.66 3.03 6.45 1.90 3.34 2.93 2.93 1.76 1.76 2.93 2.93 4.67 4.67 0.00 0.00 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 
East of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Natural Watercourses ("STREAM" per NHD)  

Direct Permanent (linear feet) 

North-South Alignment 0.06 0.06 0.22 0.17 0.36 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.00 0.00 

With Ave 24 NA 1.09 0.44 NA 0.42 NA NA 0.15 0.15 NA NA 0.15 0.15 NA NA 

With Ave 21 0.07 NA NA 0.06 NA 0.09 0.09 NA NA 0.09 0.09 NA NA NA NA 

Total Direct Permanent (linear feet) 0.13 1.15 0.66 0.23 0.79 0.29 0.29 0.35 0.35 0.29 0.29 0.35 0.35 0.00 0.00 

Direct Temporary (linear feet) 

North-South Alignment 0.04 0.04 0.07 0.11 0.13 0.10 0.20 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

With Ave 24 NA 0.01 0.02 NA 0.02 NA NA 0.02 0.02 NA NA 0.02 0.02 NA NA 

With Ave 21 0.01 NA NA 0.00 NA 0.01 0.01 NA NA 0.01 0.01 NA NA NA NA 

Total Direct Temporary (linear feet) 0.05 0.05 0.09 0.11 0.15 0.11 0.20 0.13 0.13 0.11 0.11 0.13 0.13 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.22 0.17 0.83 0.43 1.00 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.00 0.00 

With Ave 24 NA 1.69 1.38 NA 1.39 NA NA 0.15 0.15 NA NA 0.60 0.60 NA NA 

With Ave 21 0.52 NA NA 0.43 NA 0.65 0.65 NA NA 0.65 0.65 NA NA NA NA 

Total Indirect Permanent (linear feet) 0.74 1.86 2.21 0.86 2.39 1.05 1.05 0.55 0.55 1.05 1.05 0.99 0.99 0.00 0.00 

Constructed Watercourses ( "CANAL" per NHD)  

Direct Permanent (linear feet) 

North-South Alignment 0.08 0.05 1.06 0.11 1.41 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.00 

With Ave 24 NA 1.21 1.89 NA 2.08 NA NA 1.27 1.27 NA NA 1.27 1.27 NA NA 

With Ave 21 5.97 NA NA 5.35 NA 2.37 2.37 NA NA 2.37 2.37 NA NA NA NA 

Total Direct Permanent (linear feet) 6.06 1.27 2.95 5.46 3.49 2.43 2.43 1.33 1.33 2.43 2.43 1.33 1.33 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.03 0.02 0.02 0.06 0.07 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.05 0.05 NA 0.02 NA NA 0.19 0.19 NA NA 0.19 0.19 NA NA 

With Ave 21 0.19 NA NA 0.24 NA 0.06 0.06 NA NA 0.06 0.06 NA NA NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 
East of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Temporary (linear feet) 0.22 0.08 0.07 0.30 0.09 0.06 0.12 0.19 0.19 0.06 0.06 0.19 0.19 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.45 0.45 2.03 0.54 2.48 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.00 0.00 

With Ave 24 NA 1.54 0.60 NA 0.61 NA NA 1.27 1.27 NA NA 2.95 2.95 NA NA 

With Ave 21 6.03 NA NA 5.45 NA 4.89 4.89 NA NA 4.89 4.89 NA NA NA NA 

Total Indirect Permanent (linear feet) 6.48 1.99 2.63 5.99 3.09 5.13 5.13 1.50 1.50 5.13 5.13 3.18 3.18 0.00 0.00 

 
 
 



WER_WOUS_NWI_MSJ_LCS 
Middle San Joaquin Lower Chowchilla South (acres) 
 

North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Vernal Pools (Holland) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 8.57 0.00 0.00 

Indirect Permanent Effects (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Seasonal Wetlands ((N/A AT LEVEL 1 SCALE; Assumed to be the same as Holland Vernal Pools) 

Freshwater Marsh (FRESHWATER EMERGENT WETLAND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

North-South Alignment 0.00 0.00 0.00 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.00 0.00 

Palustrine Forested Wetlands ("FRESHWATER FORESTED/SHRUB WETLAND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.14 0.14 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.14 0.14 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.08 0.08 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.08 0.08 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 1.40 1.40 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.40 1.40 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses (RIVERINE" per NWI)  

Direct Permanent (acres) 

North-South Alignment 0.32 0.32 0.32 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.32 0.32 0.32 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.00 0.00 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Direct Temporary (acres) 

North-South Alignment 3.07 3.07 3.07 3.11 3.11 3.11 0.92 3.11 3.11 3.11 3.11 3.11 3.11 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 3.07 3.07 3.07 3.11 3.11 3.11 0.92 3.11 3.11 3.11 3.11 3.11 3.11 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 1.10 1.10 1.10 2.61 1.87 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.10 1.10 1.10 2.61 1.87 2.61 2.61 2.61 2.61 2.61 2.61 2.61 2.61 0.00 0.00 

Constructed Basins ("FRESHWATER POND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 0.00 0.00 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Natural Watercourses ("STREAM" per NHD)  

Direct Permanent (linear feet) 

North-South Alignment 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (linear feet) 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 

Direct Temporary (linear feet) 

North-South Alignment 0.02 0.02 0.02 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (linear feet) 0.02 0.02 0.02 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.08 0.08 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (linear feet) 0.08 0.08 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.00 

Constructed Watercourses ( "CANAL" per NHD) 

Direct Permanent (linear feet) 

North-South Alignment 0.83 0.83 0.83 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (linear feet) 0.83 0.83 0.83 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 0.53 0.53 0.53 0.03 0.03 0.03 0.61 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East 
of Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Temporary (linear feet) 0.53 0.53 0.53 0.03 0.03 0.03 0.61 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.74 0.74 0.74 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (linear feet) 0.74 0.74 0.74 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 0.00 0.00 

 



WER_WOUS_NWI_UD 
Upper Dry (acres) UD 
 

North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Vernal Pools (Holland)   

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 12.37 12.37 12.29 12.29 12.37 12.37 12.29 12.29 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 12.37 12.37 12.29 12.29 12.37 12.37 12.29 12.29 0.00 0.00 

Indirect Permanent Effects (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Seasonal Wetlands ((N/A AT LEVEL 1 SCALE; Assumed to be the same as Holland Vernal Pools) 

Freshwater Marsh (FRESHWATER EMERGENT WETLAND" per NWI)  

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.04 0.00 0.26 0.26 0.26 0.26 0.26 0.24 0.26 0.24 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.14 0.14 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.04 0.04 NA NA 0.04 0.04 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.04 0.00 0.30 0.30 0.39 0.39 0.30 0.28 0.40 0.38 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.03 0.26 0.04 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.01 0.01 NA NA 0.01 0.01 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.04 0.27 0.04 0.03 0.04 0.04 0.03 0.03 0.00 0.00 

Indirect Permanent (acres)  



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

North-South Alignment 0.00 0.00 0.00 0.22 0.00 1.40 1.40 1.39 1.39 1.90 1.38 1.89 1.37 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.13 0.13 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.15 0.15 NA NA 0.15 0.15 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.22 0.00 1.55 1.55 1.53 1.53 2.05 1.53 2.02 1.50 0.00 0.00 

Palustrine Forested Wetlands ("FRESHWATER FORESTED/SHRUB WETLAND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses (RIVERINE" per NWI)  

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



North-South Alignment Isolated and with Wye 
Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options 
Kern 

Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le 
Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 
Le 

Grand 

East of 
Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Constructed Basins ("FRESHWATER POND" per NWI) 

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 0.91 0.35 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 2.41 0.91 0.35 
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Wetlands and Waters Evaluated
in the CRAM Assessment Areas,
September 2011 – GAP-NLB Data
Merced to Fresno
California High-Speed Train Project

Source: Spencer, et al. (2010)
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Table A-X1  
DWR Land Use Acreages by Watershed (Existing Conditions) 

 

Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Middle San Joaquin-Lower Merced-Lower Stanislaus 

Holland 
Polygon 157.12 40.57% 229.88 59.36% -- -- 0.26 0.07% 387.26 

Freshwater 
Emergent 
Wetland 

13.89 17.66% 15.77 20.05% -- -- 48.97 62.29% 78.62 

Freshwater 
Forested/Shrub 
Wetland 

11.95 6.65% 5.85 3.26% -- -- 161.98 90.09% 179.79 

Riverine -- -- -- -- -- -- 31.13 100.00% 31.13 

Freshwater 
Pond 11.52 41.48% 14.13 50.89% -- -- 2.12 7.63% 27.77 

Stream 2.02 55.75% 0.91 25.04% -- -- 0.70 19.22% 3.62 

Canal 15.75 66.69% 7.27 30.79% -- -- 0.60 2.52% 23.62 

Upper Merced 

Holland 
Polygon -- -- 45.44 0.66% -- -- 6812.87 99.34% 6,858.31 
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Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Freshwater 
Emergent 
Wetland 

45.91 14.33% 32.90 10.27% 10.38 3.24% 231.16 72.16% 320.35 

Freshwater 
Forested/Shrub 
Wetland 

89.60 10.41% 42.67 4.96% 9.57 1.11% 719.06 83.52% 860.91 

Riverine 11.86 2.99% 4.28 1.08% 3.52 0.89% 376.68 95.04% 396.34 

Freshwater 
Pond 14.35 10.03% 21.99 15.38% 11.12 7.78% 95.53 66.81% 142.99 

Stream 13.67 13.56% 7.93 7.87% 0.02 0.02% 79.15 78.55% 100.77 

Canal 35.98 53.45% 19.88 29.53% 0.56 0.83% 10.90 16.19% 67.32 

Upper San Joaquin 

Holland 
Polygon -- -- -- -- -- -- -- -- -- 

Freshwater 
Emergent 
Wetland 

-- -- -- -- 2.27 48.59% 2.41 51.41% 4.68 

Freshwater 
Forested/Shrub 
Wetland 

-- -- -- -- 0.15 40.65% 0.21 59.35% 0.36 

Riverine -- -- -- -- -- -- -- -- -- 
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Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Freshwater 
Pond -- -- -- -- -- -- 0.48 100.00% 0.48 

Stream -- -- -- -- 0.04 0.82% 4.42 99.18% 4.45 

Canal -- -- -- -- -- -- -- -- -- 
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Table A-X2  
GAP-NLB Land Use Acreages by Watershed (Existing Condition) 

 

Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Middle San Joaquin-Lower Merced-Lower Stanislaus 

Holland 
Polygon 1130.64 100.00% -- -- -- -- -- -- 1,130.64 

Freshwater 
Emergent 
Wetland 

153.44 64.07% -- -- 2.99 1.25% 83.07 34.68% 239.50 

Freshwater 
Forested/Shrub 
Wetland 

88.21 35.05% -- -- 3.37 1.34% 160.08 63.61% 251.66 

Riverine 84.30 33.68% -- -- 13.51 5.40% 152.48 60.92% 250.30 

Freshwater 
Pond 38.35 60.86% -- -- 2.27 3.60% 22.39 35.54% 63.02 

Stream 12.23 63.21% -- -- 1.84 9.52% 5.27 27.27% 19.34 

Canal 49.30 99.06% -- -- -- -- 0.47 0.94% 49.76 

Upper Merced 

Holland 
Polygon 23.25 0.38% -- -- -- -- 6117.86 99.62% 6,141.11 

Freshwater 
Emergent 
Wetland 

239.06 67.09% -- -- -- -- 117.24 32.91% 356.30 
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Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Freshwater 
Forested/Shrub 
Wetland 

592.92 65.96% -- -- -- -- 306.02 34.04% 898.94 

Riverine 382.87 72.30% -- -- -- -- 146.71 27.70% 529.58 

Freshwater 
Pond 144.94 81.82% -- -- -- -- 32.21 18.18% 177.16 

Stream 43.94 43.16% -- -- -- -- 57.87 56.84% 101.81 

Canal 66.80 99.09% -- -- -- -- 0.61 0.91% 67.41 

Upper San Joaquin 

Holland 
Polygon -- -- -- -- -- -- -- -- -- 

Freshwater 
Emergent 
Wetland 

-- -- -- -- -- -- 4.68 100.00% 4.68 

Freshwater 
Forested/Shrub 
Wetland 

-- -- -- -- -- -- 0.36 100.00% 0.36 

Riverine -- -- -- -- -- -- -- -- -- 

Freshwater 
Pond -- -- -- -- -- -- 0.48 100.00% 0.48 

Stream -- -- -- -- -- -- 4.50 100.00% 4.50 



CALIFORNIA HIGH-SPEED TRAIN PROJECT WATERSHED EVALUATION REPORT 
MERCED TO FRESNO SECTION 6.0 WATERSHED LEVEL EVALUATION OF IMPACTS TO AQUATIC RESOURCES 

 Page 6 

 

Land Use 

Agricultural Lands 

High Intensity 

Agricultural Lands 

Low Intensity 
Developed Areas Open Space 

Total 
Acreage Acreage/ 

Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 
Acreage/ 
Linear 
Feeta 

Percentage 

Canal -- -- -- -- -- -- -- -- -- 
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MSJ-LC (North)
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Vernal Pools (Holland) - High 12.37 0 0
Vernal Pools (Holland) - Low 12.29 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Emergent Wetlands (NWI) - High 0.26 0 0.04
Freshwater Emergent Wetlands (NWI) - Low 0.24 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Forested/Shrub Wetlands (NWI) - High 0 0 0
Freshwater Forested/Shrub Wetlands (NWI) - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Riverine (NWI) - High 1.19 2.42 1.69
Riverine (NWI) - Low 1 0.58 0.65

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourse ("STREAM" per NHD) - High 0.2 0.22 0.36
Natural Watercourse ("STREAM" per NHD) - Low 0.2 0.06 0.17

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses ("CANAL" per NHD) - High 0.06 1.06 1.41
Constructed Watercourses ("CANAL" per NHD) - Low 0.06 0.05 0.11
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MSJ-LC (South)
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools (Holland) - High 8.57 0 8.57
Vernal Pools (Holland) - Low 8.57 0 8.57

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Emergent Wetlands (NWI) - High 0 0 0
Freshwater Emergent Wetlands (NWI) - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
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Wetlands (NWI) -
High

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Forested/Shrub Wetlands (NWI) - High 0 0.14 0
Freshwater Forested/Shrub Wetlands (NWI) - Low 0 0.14 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Riverine (NWI) - High 0.92 0.32 0.92
Riverine (NWI) - Low 0.92 0.32 0.92

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourse ("STREAM" per NHD) - High 0.02 0.01 0.02
Natural Watercourse ("STREAM" per NHD) - Low 0.02 0.01 0.02

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Constructed Watercourses ("CANAL" per NHD) - High 0.61 0.83 0.61
Constructed Watercourses ("CANAL" per NHD) - Low 0.61 0.83 0.61
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14 0.45 1UD
BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative

Vernal Pools (Holland) - High 12.37 0 0
Vernal Pools (Holland) - Low 12.29 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Emergent Wetlands (NWI) - High 0.26 0 0.4
Freshwater Emergent Wetlands (NWI) - Low 0.24 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Freshwater Forested/Shrub Wetlands (NWI) - High 0 0 0
Freshwater Forested/Shrub Wetlands (NWI) - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Riverine (NWI) - High 0 0 0
Riverine (NWI) - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
Natural Watercourse ("STREAM" per NHD) - High 0 0 0
Natural Watercourse ("STREAM" per NHD) - Low 0 0 0

BNSF Alternative UPRR/SR 99 Alternative Hybrid Alternative
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North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Vernal Pools  

Direct Permanent (acres)  

North-South Alignment 0.83 0.83 0.83 0.83 0.83 10.81 7.02 10.81 7.02 11.53 11.23 11.53 11.23 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.83 0.83 0.83 0.83 0.83 10.81 7.02 10.81 7.02 11.53 11.23 11.53 11.23 0.00 0.00 

Indirect Permanent Effects (acres) 

North-South Alignment 0.63 0.63 0.63 0.63 0.63 24.88 27.98 24.88 27.98 22.15 28.91 22.15 28.91 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.63 0.63 0.63 0.63 0.63 24.88 27.98 24.88 27.98 22.15 28.91 22.15 28.91 0.00 0.00 

Seasonal Wetlands  

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.10 0.00 0.10 0.08 0.10 0.08 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.10 0.00 0.10 0.08 0.10 0.08 0.00 0.00 

Indirect Permanent (acres)   

North-South Alignment 0.11 0.11 0.11 0.11 0.11 0.11 0.17 0.11 0.17 0.11 0.28 0.11 0.28 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.11 0.11 0.11 0.11 0.11 0.11 0.17 0.11 0.17 0.11 0.28 0.11 0.28 0.00 0.00 

Freshwater Marsh 

Direct Permanent (acres) 

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.04 0.04 0.03 0.00 0.04 0.02 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.04 0.04 0.03 0.00 0.04 0.02 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.20 0.20 0.71 0.19 0.70 0.17 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.20 0.20 0.71 0.19 0.70 0.17 0.00 0.00 

Palustrine Forested Wetlands  

Direct Permanent (acres)  

North-South Alignment 3.47 3.47 3.55 3.53 3.64 0.71 1.68 0.71 1.68 0.27 1.43 0.27 1.43 0.00 0.00 

With Ave 24 NA 0.17 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 3.47 3.64 3.55 3.53 3.64 0.71 1.68 0.71 1.68 0.27 1.43 0.27 1.43 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 1.66 1.66 1.59 1.60 1.50 0.28 1.68 0.28 0.32 0.06 0.27 0.06 0.27 0.00 0.00 

With Ave 24 NA 0.01 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 1.66 1.67 1.59 1.60 1.50 0.28 1.68 0.28 0.32 0.06 0.27 0.06 0.27 0.00 0.00 

Indirect Permanent (acres)  

North-South Alignment 2.78 2.78 3.02 2.78 3.02 8.67 9.19 8.67 9.19 2.05 3.10 2.05 3.10 0.00 0.00 

With Ave 24 NA 0.89 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Indirect Permanent (acres) 2.78 3.67 3.02 2.78 3.02 8.67 9.19 8.67 9.19 2.05 3.10 2.05 3.10 0.00 0.00 

Natural Watercourses  

Direct Permanent (acres) 

North-South Alignment 1.18 1.18 1.24 1.20 1.29 1.33 2.34 1.34 2.35 1.69 1.94 1.71 1.95 0.00 0.00 

With Ave 24 NA 0.30 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 1.18 1.48 1.24 1.20 1.29 1.33 2.34 1.34 2.35 1.69 1.94 1.71 1.95 0.00 0.00 

Direct Temporary (acres) 

North-South Alignment 1.42 1.42 0.88 1.39 0.83 0.64 2.34 0.64 0.87 0.21 0.23 0.21 0.23 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 1.42 1.42 0.88 1.39 0.83 0.64 2.34 0.64 0.87 0.21 0.23 0.21 0.23 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 4.75 4.75 5.29 4.75 5.29 11.17 10.64 11.16 10.63 5.10 5.50 5.09 5.49 0.00 0.00 

With Ave 24 NA 1.01 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 4.75 5.76 5.29 4.75 5.29 11.17 10.64 11.16 10.63 5.10 5.50 5.09 5.49 0.00 0.00 

Constructed Watercourses 

Direct Permanent (acres) 

North-South Alignment 2.55 2.63 4.75 2.55 5.01 1.53 1.32 1.53 1.32 4.76 5.21 4.76 5.21 0.00 0.00 

With Ave 24 NA 2.67 0.59 NA 0.62 NA NA 0.03 0.03 NA NA 0.03 0.03 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 2.55 5.30 5.34 2.55 5.63 1.53 1.32 1.56 1.35 4.76 5.21 4.79 5.24 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 2.94 2.91 2.52 2.94 2.28 0.47 1.32 0.47 0.48 0.71 0.87 0.71 0.87 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Temporary (acres) 2.94 2.91 2.52 2.94 2.28 0.47 1.32 0.47 0.48 0.71 0.87 0.71 0.87 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 4.28 4.47 9.10 4.28 9.04 3.67 5.37 3.67 5.37 5.41 7.00 5.41 7.00 0.00 0.00 

With Ave 24 NA 2.55 0.70 NA 0.93 NA NA 0.03 0.03 NA NA 0.23 0.23 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 4.28 7.02 9.80 4.28 9.97 3.67 5.37 3.70 5.40 5.41 7.00 5.64 7.23 0.00 0.00 

Constructed Basins  

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.28 0.00 0.28 0.08 0.54 0.08 0.54 0.40 0.34 0.40 0.34 0.00 0.00 

With Ave 24 NA 0.28 0.01 NA 0.01 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.28 0.29 0.00 0.29 0.08 0.54 0.08 0.54 0.40 0.34 0.40 0.34 0.00 0.00 

Direct Temporary (acres)  

North-South Alignment 0.41 0.41 0.41 0.41 0.41 0.03 0.54 0.03 0.00 0.13 0.13 0.13 0.13 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.41 0.41 0.41 0.41 0.41 0.03 0.54 0.03 0.00 0.13 0.13 0.13 0.13 0.00 0.00 

Indirect Permanent (acres) 

North-South Alignment 1.87 1.87 2.47 1.87 2.47 0.18 2.22 0.18 2.22 5.79 5.15 5.79 5.15 0.00 0.00 

With Ave 24 NA 0.62 0.09 NA 0.09 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.87 2.49 2.57 1.87 2.57 0.18 2.22 0.18 2.22 5.79 5.15 5.79 5.15 0.00 0.00 

Open Water 

Direct Permanent (acres)  

North-South Alignment 0.33 0.33 0.00 0.33 0.00 0.68 0.00 0.68 0.00 0.70 0.63 0.70 0.63 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 



North-South Alignment Isolated and with 
Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

 (Ave 21) 

Mariposa 
Station 
Design 
Option 

(Ave 24) 

Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand Le Grand 
East of Le 

Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24) 

Total Direct Permanent (acres) 0.33 0.33 0.00 0.33 0.00 0.68 0.00 0.68 0.00 0.70 0.63 0.70 0.63 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.45 0.45 0.12 0.45 0.12 0.01 0.00 0.01 0.00 0.11 0.09 0.11 0.09 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

 

0.45 0.45 0.12 0.45 0.12 0.01 0.00 0.01 0.00 0.11 0.09 0.11 0.09 0.00 0.00 

 
 
 
 
  



Tab - WER_WOUS_PJD_UC_UF 
 

North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

East 
Chowchill
a Design 
Option 

(Ave 24) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Vernal Pools  

Direct Permanent (acres) 

North-South Alignment 0.10 0.04 0.19 2.31 1.98 3.67 3.67 3.56 3.56 3.67 3.67 3.56 3.56 0.00 0.00 

Ave 24 Wye NA 0.00 0.03 NA 0.03 NA NA 0.39 0.39 NA NA 0.39 0.39 NA NA 

Ave 21 Wye 0.51 NA NA 0.04 NA 0.23 0.23 NA NA 0.23 0.23 NA NA NA NA 

Total Direct Permanent (acres) 0.61 0.04 0.22 2.35 2.01 3.91 3.91 3.95 3.95 3.91 3.91 3.95 3.95 0.00 0.00 

Indirect Permanent Effects (acres)                               

North-South Alignment 1.69 0.70 0.49 7.86 3.51 8.08 8.08 7.98 7.98 8.08 8.08 7.98 7.98 0.00 0.00 

Ave 24 Wye NA 0.23 0.00 NA 0.00 NA NA 0.83 0.83 NA NA 0.83 0.83 NA NA 

Ave 21 Wye 0.25 NA NA 0.35 NA 2.53 2.53 NA NA 2.53 2.53 NA NA NA NA 

Total Indirect Permanent (acres) 1.95 0.92 0.49 8.21 3.51 10.61 10.61 8.81 8.81 10.61 10.61 8.81 8.81 0.00 0.00 

Seasonal Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 1.08 1.08 1.08 1.10 1.10 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 1.08 1.08 1.08 1.10 1.10 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.18 0.14 0.14 0.56 0.56 0.91 0.91 0.77 0.77 0.91 0.91 0.77 0.77 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.47 0.47 NA NA 0.47 0.47 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.47 0.47 NA NA 0.47 0.47 NA NA NA NA 

Total Indirect Permanent (acres) 0.18 0.14 0.14 0.56 0.56 1.38 1.38 1.24 1.24 1.38 1.38 1.24 1.24 0.00 0.00 

Freshwater Marsh 

               Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.04 0.00 0.24 0.24 0.22 0.22 0.24 0.24 0.22 0.22 0.00 0.00 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

East 
Chowchill
a Design 
Option 

(Ave 24) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.14 0.14 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.04 0.04 NA NA 0.04 0.04 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.04 0.00 0.28 0.28 0.36 0.36 0.28 0.28 0.36 0.36 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.01 0.01 NA NA 0.01 0.01 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.01 0.24 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.22 0.00 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.14 0.14 NA NA 0.13 0.13 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.15 0.15 NA NA 0.15 0.15 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.22 0.00 1.34 1.34 1.33 1.33 1.34 1.34 1.32 1.32 0.00 0.00 

Palustrine Forested Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 0.20 0.20 0.08 0.05 0.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.20 0.20 0.08 0.05 0.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.10 0.10 0.13 0.04 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.02 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.12 0.10 0.13 0.04 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.39 0.39 0.44 0.30 0.35 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.00 0.00 

With Ave 24 NA 0.31 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

East 
Chowchill
a Design 
Option 

(Ave 24) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.29 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.69 0.70 0.44 0.30 0.35 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.00 0.00 

Natural Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 0.98 0.98 3.25 1.75 3.13 2.34 2.34 2.64 2.64 2.34 2.34 2.64 2.64 0.00 0.00 

With Ave 24 NA 3.00 2.65 NA 2.41 NA NA 1.88 1.88 NA NA 1.88 1.88 NA NA 

With Ave 21 0.97 NA NA 0.93 NA 1.09 1.09 NA NA 1.09 1.09 NA NA NA NA 

Total Direct Permanent (acres) 1.95 3.97 5.89 2.68 5.55 3.43 3.43 4.51 4.51 3.43 3.43 4.51 4.51 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.60 0.60 0.84 0.53 0.92 0.61 2.34 0.56 0.56 0.61 0.61 0.56 0.56 0.00 0.00 

With Ave 24 NA 0.23 0.18 NA 0.18 NA NA 0.36 0.36 NA NA 0.36 0.36 NA NA 

With Ave 21 0.08 NA NA 0.04 NA 0.05 0.05 NA NA 0.05 0.05 NA NA NA NA 

Total Direct Temporary (acres) 0.68 0.83 1.02 0.57 1.11 0.66 2.39 0.92 0.92 0.66 0.66 0.92 0.92 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 7.64 7.48 13.95 7.48 11.81 7.26 7.26 7.19 7.19 7.26 7.26 7.19 7.19 0.00 0.00 

With Ave 24 NA 12.85 8.28 NA 8.51 NA NA 1.88 1.88 NA NA 7.81 7.81 NA NA 

With Ave 21 7.00 NA NA 6.65 NA 7.92 7.92 NA NA 7.92 7.92 NA NA NA NA 

Total Indirect Permanent (acres) 14.65 20.34 22.23 14.13 20.32 15.18 15.18 9.07 9.07 15.18 15.18 15.01 15.01 0.00 0.00 

Constructed Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 0.31 0.30 1.92 1.66 3.47 0.76 0.76 0.87 0.87 0.76 0.76 0.87 0.87 0.00 0.00 

With Ave 24 NA 4.29 5.16 NA 5.39 NA NA 6.52 6.52 NA NA 6.52 6.52 NA NA 

With Ave 21 13.35 NA NA 12.75 NA 6.12 6.12 NA NA 6.12 6.12 NA NA NA NA 

Total Direct Permanent (acres) 13.67 4.59 7.08 14.41 8.87 6.87 6.87 7.40 7.40 6.87 6.87 7.40 7.40 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.23 0.23 0.13 0.25 0.16 0.00 0.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.23 0.09 NA 0.04 NA NA 0.95 0.95 NA NA 0.95 0.95 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

East 
Chowchill
a Design 
Option 

(Ave 24) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.38 NA NA 0.34 NA 0.12 0.12 NA NA 0.12 0.12 NA NA NA NA 

Total Direct Temporary (acres) 0.61 0.46 0.21 0.59 0.20 0.12 0.88 0.95 0.95 0.12 0.12 0.95 0.95 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.42 1.38 4.76 1.98 7.28 1.00 1.00 0.96 0.96 1.00 1.00 0.96 0.96 0.00 0.00 

With Ave 24 NA 4.69 3.81 NA 3.83 NA NA 6.52 6.52 NA NA 8.51 8.51 NA NA 

With Ave 21 10.24 NA NA 8.84 NA 11.25 11.25 NA NA 11.25 11.25 NA NA NA NA 

Total Indirect Permanent (acres) 11.65 6.06 8.57 10.82 11.11 12.25 12.25 7.49 7.49 12.25 12.25 9.47 9.47 0.00 0.00 

Constructed Basins                               

Direct Permanent (acres)                               

North-South Alignment 0.40 0.40 2.06 0.13 0.89 1.67 1.67 1.67 1.67 1.67 1.67 1.67 1.67 0.00 0.00 

With Ave 24 NA 2.19 1.64 NA 1.82 NA NA 1.36 1.36 NA NA 1.36 1.36 NA NA 

With Ave 21 0.56 NA NA 0.36 NA 1.21 1.21 NA NA 1.21 1.21 NA NA NA NA 

Total Direct Permanent (acres) 0.97 2.59 3.69 0.50 2.70 2.88 2.88 3.03 3.03 2.88 2.88 3.03 3.03 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.26 0.26 0.28 0.00 0.44 0.10 1.67 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

With Ave 24 NA 0.71 0.25 NA 0.36 NA NA 0.54 0.54 NA NA 0.54 0.54 NA NA 

With Ave 21 0.19 NA NA 0.04 NA 0.04 0.04 NA NA 0.04 0.04 NA NA NA NA 

Total Direct Temporary (acres) 0.45 0.97 0.52 0.04 0.80 0.14 1.72 0.64 0.64 0.14 0.14 0.64 0.64 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.97 1.01 6.65 1.68 4.49 2.25 2.25 1.41 1.41 2.25 2.25 1.41 1.41 0.00 0.00 

With Ave 24 NA 3.10 1.86 NA 1.66 NA NA 1.36 1.36 NA NA 5.55 5.55 NA NA 

With Ave 21 6.30 NA NA 2.36 NA 2.40 2.40 NA NA 2.40 2.40 NA NA NA NA 

Total Indirect Permanent (acres) 7.27 4.11 8.51 4.03 6.15 4.65 4.65 2.77 2.77 4.65 4.65 6.97 6.97 0.00 0.00 

Open Water                               

Direct Permanent (acres)                               

North-South Alignment 0.22 0.22 0.08 0.41 0.36 0.84 0.84 0.87 0.87 0.84 0.84 0.87 0.87 0.00 0.00 

With Ave 24 NA 0.14 0.28 NA 0.38 NA NA 0.34 0.34 NA NA 0.34 0.34 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

East 
Chowchill
a Design 
Option 

(Ave 24) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

East 
Chowchill
a Design 
Option 

 (Ave 21) 

West 
Chowchill
a Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.16 NA NA 0.16 NA 0.16 0.16 NA NA 0.16 0.16 NA NA NA NA 

Total Direct Permanent (acres) 0.38 0.37 0.36 0.57 0.74 1.01 1.01 1.21 1.21 1.01 1.01 1.21 1.21 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.12 0.12 0.23 0.31 0.33 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.00 0.00 

With Ave 24 NA 0.07 0.02 NA 0.04 NA NA 0.13 0.13 NA NA 0.13 0.13 NA NA 

With Ave 21 0.21 NA NA 0.18 NA 0.07 0.07 NA NA 0.07 0.07 NA NA NA NA 

 

0.33 0.20 0.25 0.50 0.37 0.36 0.36 0.42 0.42 0.36 0.36 0.42 0.42 0.00 0.00 

 
  



Tab - WER_WOUS_PJD_MSJ_LCS 
 

North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Vernal Pools  

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.00 0.00 

Indirect Permanent Effects (acres)                               

North-South Alignment 0.01 0.01 0.01 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.01 0.01 0.01 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 2.73 0.00 0.00 

Seasonal Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.05 0.05 0.05 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.05 0.05 0.05 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.00 0.00 

Freshwater Marsh 

               Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Palustrine Forested Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 0.27 0.27 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.27 0.27 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.28 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.28 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.28 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.28 0.28 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 0.63 0.63 0.63 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.63 0.63 0.63 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 4.10 4.10 4.10 4.06 4.06 4.06 0.91 4.06 4.06 4.06 4.06 4.06 4.06 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 4.10 4.10 4.10 4.06 4.06 4.06 0.91 4.06 4.06 4.06 4.06 4.06 4.06 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 5.00 5.00 5.00 5.22 2.17 5.22 5.22 5.22 5.22 5.22 5.22 5.22 5.22 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 5.00 5.00 5.00 5.22 2.17 5.22 5.22 5.22 5.22 5.22 5.22 5.22 5.22 0.00 0.00 

Constructed Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 1.32 1.32 1.32 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 1.32 1.32 1.32 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 1.34 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.14 0.14 0.14 0.16 0.16 0.16 1.34 0.16 0.16 0.16 0.16 0.16 0.16 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.14 0.14 0.14 0.16 0.16 0.16 1.34 0.16 0.16 0.16 0.16 0.16 0.16 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 2.24 2.24 2.24 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 2.24 2.24 2.24 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 0.00 0.00 

Constructed Basins                               

Direct Permanent (acres)                               

North-South Alignment 0.36 0.36 0.36 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.36 0.36 0.36 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.24 0.24 0.24 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.24 0.24 0.24 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 2.62 2.62 2.62 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 2.62 2.62 2.62 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 0.00 0.00 

Open Water                               

Direct Permanent (acres)                               

North-South Alignment 0.52 0.52 0.52 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.52 0.52 0.52 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.33 0.33 0.33 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

 

0.33 0.33 0.33 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.00 0.00 

 
  



Tab - WER_WOUS_PJD_UD 
 

North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

Vernal Pools  

Direct Permanent (acres)  

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent Effects (acres)                               

North-South Alignment 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.00 0.00 

Ave 24 Wye NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

Ave 21 Wye 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.00 0.00 

Seasonal Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Freshwater Marsh 

               Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Palustrine Forested Wetlands                               

Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Natural Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Constructed Watercourses                               

Direct Permanent (acres)                               

North-South Alignment 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.17 0.17 0.17 0.17 0.17 0.17 0.81 0.17 0.17 0.17 0.17 0.17 0.17 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.17 0.17 0.17 0.17 0.17 0.17 0.81 0.17 0.17 0.17 0.17 0.17 0.17 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 0.00 0.00 

Constructed Basins                               

Direct Permanent (acres)                               

North-South Alignment 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 0.00 0.00 

Direct Temporary (acres)                               

North-South Alignment 0.02 0.02 0.02 0.02 0.02 0.02 3.48 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Temporary (acres) 0.02 0.02 0.02 0.02 0.02 0.02 3.48 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Indirect Permanent (acres) 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 13.76 0.00 0.00 

Open Water                               

Direct Permanent (acres)                               

North-South Alignment 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 



North-South Alignment Isolated and 
with Wye Design Option 

HST Alternatives and Design Options 

Station Alternative UPRR/SR 99 Alternative Hybrid Alternative BNSF Alternative 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

East 
Chowchilla 

Design 
Option 

(Ave 24) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

East 
Chowchilla 

Design 
Option 

 (Ave 21) 

West 
Chowchilla 

Design 
Option 

(Ave 24) 

Mariposa Way Design Options Mission Ave Design Options Kern 
Street 
Design 
Option 

Mariposa 
Station 
Design 
Option Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand Le Grand 

East of 
Le Grand 

(Ave 21) (Ave 24) (Ave 21) (Ave 24)  (Ave 21) (Ave 24) 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

Total Direct Permanent (acres) 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.00 0.00 

Indirect Permanent (acres)                               

North-South Alignment 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 0.00 0.00 

With Ave 24 NA 0.00 0.00 NA 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 

With Ave 21 0.00 NA NA 0.00 NA 0.00 0.00 NA NA 0.00 0.00 NA NA NA NA 

 

2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 0.00 0.00 
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CALIFORNIA HIGH-SPEED TRAIN PROJECT EIR/EIS   
MERCED TO FRESNO SECTION WETLANDS/WATERS WITHIN THE MITIGATION SITES 

 Page 1 
 

 

Resource 
La 

Paloma  Roen 
Dutchman 

Creek Grasslands Lazy K  

National Wetland Inventory (NWI) Wetlands (arcres) 

Vernal Pools (Holland) NA NA NA NA NA 

Freshwater Marsh (FRESHWATER 
EMERGENT WETLAND" per NWI) 0.02 7.33 10.98 0.05 3.56 

Palustrine Forested Wetlands 
("FRESHWATER FORESTED/SHRUB 
WETLAND" per NWI) NA NA NA NA NA 

Natural Watercourses (RIVERINE" per 
NWI) NA NA NA NA NA 

Constructed Basins ("FRESHWATER 
POND" per NWI) 0.29 NA NA NA 0.82 

National Hydrography Dataset (NHD) Streams (miles) 

Natural Watercourses (“STREAM” per 
NHD) 17.14 4.17 NA NA NA 

Constructed Watercourses (“CANAL per 
NHD) NA NA 0.90 0.40 NA 

Essential Connectivity Areas (ECAs) (acres) 

Ash Slough - Merced National Wildlife 
Refuge NA NA NA NA NA 

Coyote Ridge - Owens Mountain NA NA NA NA NA 

Eastman Lake NRA - Bear Creek NA NA 504.14 NA 598.72 

Flat Top Mountain - Hunter Valley 
Mountain NA NA NA NA NA 

Fresno River - Lone Willow NA NA NA NA NA 

Gravelly Ford Canal - Fresno River NA NA NA NA NA 

Gravelly Ford Canal - Lone Willow NA NA NA NA NA 

Lone Willow - Ash Slough NA NA NA NA NA 

Ortigalita Ridge/ San Luis Reservoir - 
Kesterson National Wildlife Refuge NA NA NA 286.93 NA 

San Luis Canal - Kesterson National 
Wildlife Refuge NA NA NA NA NA 

San Luis Canal - Ortigalita Ridge/ San Luis 
Reservoir NA NA NA NA NA 

San Luis Island - Bear Creek NA NA NA NA NA 

Table Top Mountain - Gopher Ridge NA NA NA NA NA 

Modeled Wildlife Corridors (MWCs) 

Coe_Ciervo NA NA NA NA NA 

Fresno_UpperSJ NA NA NA NA NA 



 

 

Resource 
La 

Paloma  Roen 
Dutchman 

Creek Grasslands Lazy K  

GEA_Ciervo NA NA NA NA NA 

GEA_Coe NA NA NA NA NA 

GEA_Madera NA NA NA NA NA 

GEA_Merced NA NA NA NA NA 

GEA_Vernal NA NA 14.39 NA NA 

Madera_UFresno_n NA NA NA NA 238.26 

Madera_UFresno_s NA NA NA NA NA 

Merced_Vernal_m NA NA NA NA NA 

Merced_Vernal_n NA NA NA NA NA 

Merced_Vernal_s NA NA NA NA NA 

Vernal_UpperFr NA 26.17 NA NA NA 
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Project Description 
The purpose of the Merced to Fresno Section of the HST project is to implement the California HST 
System between Merced and Fresno, providing the public with electric-powered high-speed rail service 
that provides predictable and consistent travel times between major urban centers and connectivity to 
airports, mass transit systems, and the highway network in the south San Joaquin Valley, and to connect 
the northern and southern portions of the HST System. The approximately 65-mile-long corridor between 
Merced and Fresno is an essential part of the statewide HST System. The Merced to Fresno Section is the 
location where the HST would intersect and connect with the Bay Area and Sacramento branches of the 
HST System; it would provide a potential location for the heavy maintenance facility (HMF) where the 
HSTs would be assembled and maintained, as well as a test track for the trains; it would also provide 
Merced and Fresno access to a new transportation mode and would contribute to increased mobility 
throughout California. 

No Project Alternative 

The No Project Alternative refers to the projected growth planned for the region through the 2035 time 
horizon without the HST project and serves as a basis of comparison for environmental analysis of the 
HST build alternatives. The No Project Alternative includes planned improvements to the highway, 
aviation, conventional passenger rail, and freight rail systems in the Merced to Fresno project area. There 
are many environmental impacts that would result under the No Project Alternative.  

High-Speed Train Alternatives 

As shown in Figure 1, there are three HST alignment alternatives proposed for the Merced to Fresno 
Section of the HST System: the UPRR/SR 99 Alternative, which would primarily parallel the UPRR railway; 
the BNSF Alternative, which would parallel the BNSF railway for a portion of the distance between Merced 
and Fresno; and the Hybrid Alternative, which combines features of the UPRR/SR 99 and BNSF 
alternatives. In addition, there is an HST station proposed for both the City of Merced and the City of 
Fresno, there is a wye connection (see text box on page 2-3) west to the Bay Area, and there are five 
potential sites for a proposed HMF.  

The Authority and FRA have identified the Hybrid Alternative as the Preferred Alternative for the north-
south alignment between Merced and Fresno. The Hybrid Alternative would connect to San Jose to the 
west along one of three wye design options. The San Jose to Merced Section Project EIR/EIS will fully 
evaluate the east-west alignment alternatives and wye configurations, including the Ave 24 Wye, the 
Ave 21 Wye, and another wye design option, the SR 152 Wye, which has not been reviewed in this 
document. A decision regarding the preferred east-west alignment, including the preferred wye design 
option, will take place after circulation of the San Jose to Merced Section Project EIR/EIS; that decision 
will finalize the alignment and profile of the Hybrid Alternative. In addition, the Authority and FRA have 
identified the Mariposa Street Station Alternative as the Preferred Alternative for an HST station in 
Downtown Fresno. 

UPRR/SR 99 Alternative 

This section describes the UPRR/SR 99 Alternative, including the Chowchilla design options, wyes, and 
HST stations. 

North-South Alignment 

The north-south alignment of the UPRR/SR 99 Alternative would begin at the HST station in Downtown 
Merced, located on the west side of the UPRR right-of-way. South of the station and leaving Downtown 
Merced, the alternative would be at-grade and cross under SR 99. Approaching the City of Chowchilla, 
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the UPRR/SR 99 Alternative has two design options: the East Chowchilla design option, which would pass 
Chowchilla on the east side of town, and the West Chowchilla design option, which would pass Chowchilla 
3 to 4 miles west of the city before turning back to rejoin the UPRR/SR 99 transportation corridor. These 
design options would take the following routes: 

 East Chowchilla design option: This design option would transition from the west side of the 
UPRR/SR 99 corridor to an elevated structure as it crosses the UPRR railway and N Chowchilla 
Boulevard just north of Avenue 27, continuing on an elevated structure away from the UPRR corridor 
along the west side of and parallel to SR 99 to cross Berenda Slough. Toward the south side of 
Chowchilla, this design option would cross over SR 99 north of the SR 99/SR 152 interchange near 
Avenue 23½ south of Chowchilla. Continuing south on the east side of SR 99 and the UPRR corridor, 
this design option would remain elevated for 7.1 miles through the communities of Fairmead and 
Berenda until reaching the Dry Creek Crossing. The East Chowchilla design option connects to the 
HST sections to the west via either the Ave 24 or Ave 21 wyes (described below). 

 West Chowchilla design option: This design option would travel due south from Sandy Mush 
Road north of Chowchilla, following the west side of Road 11¾. The alignment would turn southeast 
toward the UPRR/SR 99 corridor south of Chowchilla. The West Chowchilla design option would cross 
over the UPRR and SR 99 east of the Fairmead city limits to again parallel the UPRR/SR 99 corridor. 
The West Chowchilla design option would result in a net decrease of approximately 13 miles of track 
for the HST System compared to the East Chowchilla design option and would remain outside the 
limits of the City of Chowchilla. The West Chowchilla design option connects to the HST sections to 
the west via the Ave 24 Wye, but not the Ave 21 Wye. 

The UPRR/SR 99 Alternative would continue toward Madera along the east side of the UPRR south of Dry 
Creek and remain on an elevated profile for 8.9 miles through Madera. After crossing over Cottonwood 
Creek and Avenue 12, the HST alignment would transition to an at-grade profile and continue to be at-
grade until north of the San Joaquin River. After the San Joaquin 
River crossing, the HST alignment would require realignment (a 
mostly westward shift) of Golden State Boulevard and of a 
portion of SR 99 to create right-of-way adjacent to the UPRR 
railroad that would not preclude future expansion of these 
roadways. After crossing the San Joaquin River, the alternative 
would rise over the UPRR railway on an elevated guideway, 
supported by straddle bents, before crossing over the existing 
Herndon Avenue and again descending into an at-grade profile 
and continuing west of and parallel to the UPRR right-of-way. 
After elevating to cross the UPRR railway on the southern bank of 
the San Joaquin River, south of Herndon Avenue, the alternative 
would transition from an elevated to an at-grade profile. 
Traveling south from Golden State Boulevard at-grade, the 
alternative would cross under the reconstructed Ashlan Avenue 
and Clinton Avenue overhead structures. Advancing south from 
Clinton Avenue between Clinton Avenue and Belmont Avenue, the 
HST guideway would run at-grade adjacent to the western 
boundary of the UPRR right-of-way and then enter the HST 
station in Downtown Fresno. The HST guideway would descend 
in a retained-cut to pass under the San Joaquin Valley Railroad 
spur line and SR 180, transition back to at-grade before 
Stanislaus Street, and continue to be at-grade into the station. As 
part of a station design option, Tulare Street would become 
either an overpass or undercrossing at the station.  

 

  

What is a “Wye”? 
The word “wye” refers to the “Y”-like 
formation that is created where train tracks 
branch off the mainline to continue in 
different directions. The transition to a wye 
requires splitting two tracks into four tracks 
that cross over one another before the wye 
“legs” can diverge in opposite directions to 
allow bidirectional travel. For the Merced to 
Fresno Section of the HST System, the two 
tracks traveling east-west from the San 
Jose to Merced Section must become four 
tracks—a set of two tracks branching to the 
north and a set of two tracks branching to 
the south.  
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Wye Design Options 

The following text describes the wye connection from the San Jose to Merced Section to the Merced to 
Fresno Section. There are two variations of the Ave 24 Wye for the UPRR/SR 99 Alternative because of 
the West Chowchilla design option. The Ave 21 Wye does 
not connect to the West Chowchilla design option and 
therefore does not have a variation.  

Ave 24 Wye  

The Ave 24 Wye design option would travel along the 
south side of eastbound Avenue 24 toward the 
UPRR/SR 99 Alternative and would begin diverging onto 
two sets of tracks west of Road 11 and west of the City of 
Chowchilla. Under the East Chowchilla design option, the 
northbound set of tracks would travel northeast across 
Road 12, joining the UPRR/SR 99 north-south alignment 
on the west side of the UPRR right-of-way just north of 
Sandy Mush Road. Under the West Chowchilla design 
option, the northbound set of tracks would travel 
northeast across Road 12 and would join the UPRR/SR 99 
north-south alignment just south of Avenue 26. The 
southbound HST guideway would continue east along 
Avenue 24, turning south near SR 233 southeast of 
Chowchilla, crossing SR 99 and the UPRR railway to 
connect to the UPRR/SR 99 Alternative north-south 
alignment on the east side of the UPRR near Avenue 21½. 
Under the West Chowchilla design option, the southbound 
tracks would turn south near Road 16 south of Chowchilla, 
crossing SR 99 and the UPRR to connect to the UPRR/SR 
99 north-south alignment on the east side of the UPRR 
adjacent to the city limits of Fairmead. 

Figure 2a shows the wye alignment for the East 
Chowchilla design option and Figure 2b shows the 
alignment for the West Chowchilla design option. 
Together, the figures illustrate the difference in the wye 
triangle formation for each design option connection. The 
north-south alignment of the West Chowchilla design option between Merced and Fresno diverges along 
Avenue 24 onto Road 12, on the north branch of the wye, allowing the HST alternative to avoid traveling 
through Chowchilla and to avoid constraining the city within the wye triangle. 

Ave 21 Wye 

The Ave 21 Wye would travel along the north side of Avenue 21. Just west of Road 16, the HST tracks 
would diverge north and south to connect to the UPRR/SR 99 Alternative, with the north leg of the wye 
joining the north-south alignment at Avenue 23½ and the south leg at Avenue 19½.  

HST Stations 

The Downtown Merced and Downtown Fresno station areas would each occupy several blocks, to include 
station plazas, drop-offs, a multimodal transit center, and parking structures. The areas would include the 
station platform and associated building and access structure, as well as lengths of platform tracks to 
accommodate local and express service at the stations. As currently proposed, both the Downtown 
Merced and Downtown Fresno stations would be at-grade, including all trackway and platforms, 
passenger services and concessions, and back-of-house functions.  

Figure 2a and b 
Ave 24 Wye and Chowchilla Design 

Options 
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Downtown Merced Station 

The Downtown Merced Station would be between Martin Luther King Jr. Way to the northwest and 
G Street to the southeast. The station would be accessible from both sides of the UPRR, but the primary 
station house would front 16th Street. The major access points from SR 99 include V Street, R Street, 
Martin Luther King Jr. Way, and G Street. Primary access to the parking facility would be from West 15th 
Street and West 14th Street, just one block east of SR 99. The closest access to the parking facility from 
the SR 99 freeway would be R Street, which has a full interchange with the freeway. The site proposal 
includes a parking structure that would have the potential for up to 6 levels with a capacity of 
approximately 2,250 cars and an approximate height of 50 feet.  

Downtown Fresno Station Alternatives 

There are two station alternatives under consideration in Fresno: the Mariposa Street Station Alternative 
and the Kern Street Station Alternative.  

Mariposa Street Station Alternative (Preferred Alternative) 
The Mariposa Street Station Alternative is located in Downtown Fresno, less than 0.5 mile east of SR 99. 
The station would be centered on Mariposa Street and bordered by Fresno Street on the north, Tulare 
Street on the south, H Street on the east, and G Street on the west. The station building would be 
approximately 75,000 square feet, with a maximum height of approximately 60 feet. The two-level 
station would be at-grade, with passenger access provided both east and west of the HST guideway and 
the UPRR tracks, which would run parallel with one another adjacent to the station. Entrances would be 
located at both G and H Streets. The eastern entrance would be at the intersection of H Street and 
Mariposa Street, with platform access provided via the pedestrian overcrossing. The main western 
entrance would be located at G Street and Mariposa Street. 

The majority of station facilities would be located east of the UPRR tracks. The station and associated 
facilities would occupy approximately 18.5 acres, including 13 acres dedicated to the station, bus transit 
center, surface parking lots, and kiss-and-ride accommodations. A new intermodal facility would be 
included in the station footprint on the parcel bordered by Fresno Street to the north, Mariposa Street to 
the south, Broadway Street to the east, and H Street to the west. The site proposal includes the potential 
for up to 3 parking structures occupying a total of 5.5 acres. Two of the three potential parking structures 
would each sit on 2 acres, and each would have a capacity of approximately 1,500 cars. The third parking 
structure would have a slightly smaller footprint (1.5 acres), with 5 levels and a capacity of approximately 
1,100 cars. Surface parking lots would provide approximately 300 additional parking spaces.  

Kern Street Station Alternative  
The Kern Street Station Alternative for the HST station would also be in Downtown Fresno and would be 
centered on Kern Street between Tulare Street and Inyo Street. This station would include the same 
components and acreage as the Mariposa Street Station Alternative, but the station would not encroach 
on the historic Southern Pacific Railroad depot just north of Tulare Street and would not require 
relocation of existing Greyhound facilities. Two of the 3 potential parking structures would each sit on 2 
acres and each would have a capacity of approximately 1,500 cars. The third structure would have a 
slightly smaller footprint (1.5 acres) and a capacity of approximately 1,100 cars. Like the Mariposa Street 
Station Alternative, the majority of station facilities under the Kern Street Station Alternative would be 
east of the HST tracks. 

BNSF Alternative 

This section describes the BNSF Alternative, including the Le Grand design options and wyes. It does not 
include a discussion of the HST stations, because the station descriptions are identical for each of the 
three HST alignment alternatives. 
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North-South Alignment 

The north-south alignment of the BNSF Alternative would begin at the proposed Downtown Merced 
Station. This alternative would remain at-grade through Merced and would cross under SR 99 at the 
south end of the city. Just south of the interchange at SR 99 and E Childs Avenue, the BNSF Alternative 
would cross over SR 99 and UPRR as it begins to curve to the east, crossing over the E Mission Avenue 
interchange. It would then travel east to the vicinity of Le Grand, where it would turn south and travel 
adjacent to the BNSF tracks.  

To minimize impacts on the natural environment and the community of Le Grand, the project design 
includes four design options: 

 Mission Ave design option: This design option would turn east to travel along the north side of 
Mission Avenue at Le Grand and then would elevate through Le Grand adjacent to and along the 
west side of the BNSF corridor.  

 Mission Ave East of Le Grand design option: This design option would vary from the Mission 
Ave design option by traveling approximately 1 mile farther east before turning southeast to cross 
Santa Fe Avenue and the BNSF tracks south of Mission Avenue. The HST alignment would parallel the 
BNSF for a half-mile to the east, avoiding the urban limits of Le Grand. This design option would 
cross Santa Fe Avenue and the BNSF railroad again approximately one-half mile north of Marguerite 
Road and would continue adjacent to the west side of the BNSF corridor. 

 Mariposa Way design option: This design option would travel 1 mile farther than the Mission Ave 
design option before crossing SR 99 near Vassar Road and turning east toward Le Grand along the 
south side of Mariposa Way. East of Simonson Road, the HST alignment would turn to the southeast. 
Just prior to Savana Road in Le Grand, the HST alignment would transition from at-grade to elevated 
to pass through Le Grand on a 1.7-mile-long guideway adjacent to and along the west side of the 
BNSF corridor.  

 Mariposa Way East of Le Grand design option: This design option would vary from the Mariposa 
Way design option by traveling approximately 1 mile farther east before turning southeast to cross 
Santa Fe Avenue and the BNSF tracks less than one-half mile south of Mariposa Way. The HST 
alignment would parallel the BNSF to the east of the railway for a half-mile, avoiding the urban limits 
of Le Grand. This design option would cross Santa Fe Avenue and the BNSF again approximately a 
half-mile north of Marguerite Road and would continue adjacent to the west side of the BNSF 
corridor.  

Continuing southeast along the west side of BNSF, the BNSF Alternative would begin to curve just before 
Plainsburg Road through a predominantly rural and agricultural area. One mile south of Le Grand, the 
HST alignment would cross Deadman and Dutchman creeks. The alignment would deviate from the BNSF 
corridor just southeast of S White Rock Road, where it would remain at-grade for another 7 miles, except 
at the bridge crossings, and would continue on the west side of the BNSF corridor through the 
community of Sharon. The HST alignment would continue at-grade through the community of Kismet 
until crossing at Dry Creek. The BNSF Alternative would then continue at-grade through agricultural areas 
along the west side of the BNSF corridor through the community of Madera Acres north of the City of 
Madera; in the vicinity of Madera Acres, the HST Project would provide a grade separation of Road 26 
and Road 28, which would cross over both the existing BNSF tracks and the new HST guideway. South of 
Avenue 15 east of Madera, the alignment would transition toward the UPRR corridor, following the east 
side of the UPRR corridor near Avenue 9 south of Madera, then continuing along nearly the same route 
as the UPRR/SR 99 Alternative over the San Joaquin River to enter the community of Herndon. After 
crossing the San Joaquin River, the alignment would be the same as for the UPRR/SR 99 Alternative 

Wye Design Options 

The Ave 24 Wye and the Ave 21 Wye would be the same as described for the UPRR/SR 99 Alternative 
(East Chowchilla design option), except as noted below. 
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Ave 24 Wye 

As with the UPRR/SR 99 Alternative, the Ave 24 Wye would follow along the south side of Avenue 24 and 
would begin diverging into two sets of tracks (i.e., four tracks) beginning west of Road 17. Two tracks 
would travel north near Road 20½, where they would join the north-south alignment of the BNSF 
Alternative on the west side of the BNSF corridor near Avenue 26½. The two southbound tracks would 
join the BNSF Alternative on the west side of the BNSF corridor south of Avenue 21.  

Ave 21 Wye 

As with the UPRR/SR 99 Alternative, the Ave 21 Wye would travel along the north side of Avenue 21. 
Two tracks would diverge, turning north and south to connect to the north-south alignment of the BNSF 
Alternative just west of Road 21. The north leg of the wye would join the north-south alignment just 
south of Avenue 24 and the south leg would join the north-south alignment just east of Frontage 
Road/Road 26 north of the community of Madera Acres.  

Hybrid Alternative (Preferred Alternative) 

This section describes the Hybrid Alternative, which generally follows the alignment of the UPRR/SR 99 
Alternative in the north and the BNSF Alternative in the south. It does not include a discussion of the HST 
stations because the station descriptions are identical for each of the three HST alternatives.  

North-South Alignment 

From north to south, generally, the Hybrid Alternative would follow the UPRR/SR 99 alignment with either 
the West Chowchilla design option with the Ave 24 Wye or the East Chowchilla design option with the 
Ave 21 Wye. Approaching the Chowchilla city limits, the Hybrid Alternative would follow one of two 
options:  

 In conjunction with the Ave 24 Wye, the HST alignment would veer due south from Sandy Mush 
Road along a curve and would continue at-grade for 4 miles parallel to and on the west side of 
Road 11¾. The Hybrid Alternative would then curve to a corridor on the south side of Avenue 24 and 
would travel parallel for the next 4.3 miles. Along this curve, the southbound HST track would 
become an elevated structure for approximately 9,000 feet to cross over the Ave 24 Wye connection 
tracks and Ash Slough, while the northbound HST track would remain at-grade. Continuing east on 
the south side of Avenue 24, the HST alignment would become identical to the Ave 24 Wye 
connection for the BNSF Alternative and would follow the alignment of the BNSF Alternative until 
Madera. 

 In conjunction with the Ave 21 Wye connection, the HST alignment would transition from the west 
side of UPRR and SR 99 to an elevated structure as it crosses the UPRR and N Chowchilla Boulevard 
just north of Avenue 27, continuing on an elevated structure along the west side of and parallel to 
SR 99 away from the UPRR corridor while it crosses Berenda Slough. Toward the south side of 
Chowchilla, the alignment (with the Ave 21 Wye) would cross over SR 99 north of the SR 99/SR 152 
interchange near Avenue 23½ south of Chowchilla. It would continue to follow along the east side of 
SR 99 until reaching Avenue 21, where it would curve east and run parallel to Avenue 21, briefly. The 
alignment would then follow a path similar to the Ave 21 Wye connection for the BNSF Alternative, 
but with a tighter 220 mph curve. The alternative would then follow the BNSF Alternative alignment 
until Madera. 

Through Madera and until reaching the San Joaquin River, the Hybrid Alternative is the same as the BNSF 
Alternative. Once crossing the San Joaquin River, the alignment of the Hybrid Alternative becomes the 
same as for the UPRR/SR 99 Alternative, including the westward realignments of Golden State Boulevard 
and SR 99.  
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Wye Design Options 

The wye connections for the Hybrid Alternative follow Avenue 24 and Avenue 21, similar to those of the 
UPRR/SR 99 and BNSF alternatives. 

Ave 24 Wye 

The Ave 24 Wye is the same as the combination of the UPRR/SR 99 Alternative with the West Chowchilla 
design option, and the Ave 24 Wye for the BNSF Alternative.  

Ave 21 Wye 

The Ave 21 Wye is similar to the combination of the UPRR/SR 99 Alternative with the Ave 21 Wye on the 
northbound leg and the BNSF Alternative with the Ave 21 Wye on the southbound leg. However, the 
south leg under the Hybrid Alternative would follow a tighter, 220 mph curve than the BNSF Alternative, 
which follows a 250 mph curve.  

Heavy Maintenance Facility Alternatives 

The Authority is studying five HMF sites (see Figure 1) within the Merced to Fresno Section, one of which 
may be selected. (The sponsor of the Harris-DeJager site withdrew its proposal from the Authority’s 
consideration of potential HMF sites [Kopshever 2011]. However, to remain consistent with previous 
analysis and provide a basis of comparison among the HMFs, evaluation of the site continues in this 
document.) 

 Castle Commerce Center HMF site – A 370-acre site located 6 miles northwest of Merced, at the 
former Castle Air Force Base in northern unincorporated Merced County. It is adjacent to and on the 
east side of the BNSF mainline, 1.75 miles south of the UPRR mainline, off of Santa Fe Drive and 
Shuttle Road, 2.75 miles from the existing SR 99 interchange. The Castle Commerce Center HMF 
would be accessible by all HST alternatives. 

 Harris-DeJager HMF site (withdrawn from consideration) – A 401-acre site located north of 
Chowchilla adjacent to and on the west side of the UPRR corridor, along S Vista Road and near the 
SR 99 interchange under construction. The Harris-DeJager HMF would be accessible by the UPRR/SR 
99 and Hybrid alternatives if coming from the Ave 21 Wye and the UPRR/SR 99 Alternative with the 
East Chowchilla design option and the Ave 24 Wye.  

 Fagundes HMF site – A 231-acre site, located 3 miles southwest of Chowchilla on the north side of 
SR 152, between Road 11 and Road 12. This HMF would be accessible by all HST alternatives with 
the Ave 24 Wye. 

 Gordon-Shaw HMF site – A 364-acre site adjacent to and on the east side of the UPRR corridor, 
extending from north of Berenda Boulevard to Avenue 19. The Gordon-Shaw HMF would be 
accessible from the UPRR/SR 99 Alternative. 

 Kojima Development HMF site – A 392-acre site on the west side of the BNSF corridor east of 
Chowchilla, located along Santa Fe Drive and Robertson Boulevard (Avenue 26). The Kojima 
Development HMF would be accessible by the BNSF Alternative with the Ave 21 Wye. 

References 
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