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Supplemental Responses to CEC Data Requests Nos. A49, A51 and A52 Biological Resources

Technical Area: Biological Resources
Author: Amy Golden

FEDERAL WATERS OF THE U.S.
BACKGROUND

On page 5.2-6 of the Amended AFC, the applicant identifies dates that delineation surveys were
performed and that the California Aqueduct, Kern River Flood Control Channel, all drainage
ditches that connect to these features, and two areas of seasonally ponded claypan
depressions are potentially jurisdictional waters of the U.S. and that the West Side Canal, East
Side Canal, all interconnected drainages, and several retention basins are non-jurisdictional
features; however, staff believes the delineation has not been verified by the U.S. Army Corps
of Engineers (Corps) to date. Staff has reviewed Appendix F-2, Waters of the U.S. in the
‘Railroad and Natural Gas Linears’ confidential submittal provided by the applicant.

DATA REQUEST

A49. Please provide an update on the jurisdictional determination for the HECA project
including the date the formal wetland delineation was submitted to the Corps for
verification and any correspondence with the Corps office.

SUPPLEMENTAL RESPONSE

The preliminary Jurisdictional Delineation Report was submitted to the U.S. Army Corps of
Engineers (USACE) for verification on March 6, 2013. A copy of the report is provided in
Attachment A49-1.

In addition, a Nationwide Pre-Construction Notification has been submitted to USACE. See
Attachment A49-2.
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URS

March 6, 2013

Paul Maniccia

Chief, California South Branch
Regulatory Branch

U.S. Army Corps of Engineers
1325 J Street

Sacramento, CA 95814

Re: Preconstruction Notification and Jurisdictional Delineation for the
Hydrogen Energy California Project

Dear Mr. Maniccia:

Hydrogen Energy California, LLC (HECA) proposes to construct an integrated gasification combined-cycle
polygeneration project in western Kern County, California. The enclosed Preconstruction Notification and
Jurisdictional Delineation Report are submitted for your review on behalf of HECA. HECA is requesting
confirmation from the USACE that the proposed action and the related Occidental of Elk Hills, Inc. (OEHI)
Project, also described in the enclosed materials, are authorized under Nationwide Permit 33 for temporary
construction, access, and dewatering. A detailed description of the proposed action and the area that would
be affected by the proposed action are provided in the enclosed documents.

The Department of Energy is the federal lead agency for NEPA and has initiated consultation with the
USFWS under Section 7(a)(2) of the ESA for this action.

We look forward to working with you towards the successful completion of this process. Please contact Steve
Leach, at (510) 874-3205 or Jan Novak at (510) 874-1733 regarding the enclosed documents.

Sincerely,

URS Corporation

CQo Sd .

Dale Shileikis
Project Manager
URS Corporation

URS Corporation

Post Montgomery Center

One Montgomery Street Suite 900
San Francisco, CA 94104

Tel: 415.896.5858

Fax: 415.882.9261



Enclosures:
HECA Preconstruction Notification
HECA Jurisdictional Delineation Report

cc: Marisa Mascaro, HECA
Bob Worl, CEC
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Executive Summary

EXECUTIVE SUMMARY

Hydrogen Energy California (HECA) LLC is proposing an Integrated Gasification Combined-
Cycle polygeneration project (hereafter referred to as the HECA Project). HECA LLC is owned
by SCS Energy California LLC. The HECA Project will gasify a 75 percent coal and 25 percent
petroleum coke fuel blend to produce synthesis gas (syngas). Syngas produced via gasification
will be purified to hydrogen-rich fuel, which will be used to generate low-carbon baseload
electricity in a Combined-Cycle Power Block; low-carbon nitrogen-based fertilizer in an
integrated Manufacturing Complex; and carbon dioxide (CO;) for use in enhanced oil recovery
(EOR).

The fertilizer and power produced by the HECA Project have a low-carbon footprint, because
more than 90 percent of the CO, in the syngas is captured and approximately 3 million tons per
year of CO is transported via pipeline for use in EOR, which results in simultaneous
sequestration (storage) of the CO, in a secure geologic formation (HECA, 2012). CO, will be
transported for use in EOR in the adjacent EIk Hills Qil Field, which is owned and operated by
Occidental of Elk Hills, Inc. (OEHI) (hereafter referred to as the OEHI Project).

This report summarizes the findings of a preliminary jurisdictional delineation to determine
whether the Project requires authorization from the United States Army Corps of Engineers
under Section 404 of the federal Clean Water Act (CWA), pursuant to 33 United States Code

8§ 1344. The Study Area, in reference to linear features in this report, includes the construction
area plus a 250-foot buffer on either side. The study area limits were selected so that the route of
the linear features could be adjusted, if necessary, to avoid wetlands and other waters. The area
that would be affected during construction is substantially smaller than the area included within
the study area.

The Study Area includes 187.91 acres (8,185,221 square feet) of surveyed features. Of this total,
95.39 acres (4,155,229 square feet) are nonjurisdictional waters of the United States (NJ),
exempt from CWA regulations; 0.01 acre (303 square feet) is wetlands, and 92.51 acres
(4,029,689 square feet) are potentially jurisdictional waters of the United States. The majority of
NJ features are irrigation ditches and retention/detention basins.

R:\13 HECAUD\HECA JD_Rpt.docx ES-1 'URS



1.0 Introduction

1.0 INTRODUCTION

Hydrogen Energy California LLC (HECA) is proposing an Integrated Gasification Combined
Cycle polygeneration project (hereafter referred to as HECA or the Project). The Project will
gasify a 75 percent coal and 25 percent petroleum coke (a.k.a. petcoke) fuel blend to produce
synthesis gas (syngas). Syngas produced via gasification will be purified to hydrogen-rich gas
and used to generate approximately 300 megawatts output of low-carbon baseload electricity in a
Combined-Cycle Power Block, and to produce low-carbon nitrogen-based fertilizer in an
integrated Manufacturing Complex. Carbon dioxide (CO,) from the HECA facility will be
captured and transported to the adjacent Elk Hills Oil Field (EHOF) for use in enhanced oil
recovery (EOR), which results in permanent sequestration (storage) of the CO,. Occidental of
Elk Hills Incorporated (OEHI) will use the CO, for EOR at the EHOF.

1.1  HECAFACILITY PROJECT SITE
The following terms are used throughout the delineation, and are defined below.

e HECA Project (or “Project”) — Referring to the Hydrogen Energy California Project as a
whole.

e HECA Main Project Site (or “Project Site”) — The physical location or site where the
power-generating facility and associated structures or components would be built.

e Controlled Areas — Areas owned by HECA that are located immediately adjacent to the
Main Project Site. The purpose of the Controlled Areas is to act as a buffer between the
Main Project Site and nearby properties or features.

e Project Linears — Any or all of the linear utility components (such as rail lines or
pipelines) that would be built offsite (i.e., not on the Main Project Site) as part of the
Project.

e Study Area — Project Site plus Project Linears. For the delineation, a 250-foot buffer was
applied to all Project Linears, to encompass the general nature of the areas surrounding
them.

The Project Site consists of approximately 453 acres in Kern County, California (Figure 1). The
Project Site is located approximately 2 miles northwest of the unincorporated community of
Tupman, and is located in Section 10 of Township 30 South, Range 24 East, in Kern County.
The Project Site, Controlled Area, and Construction Staging Area are shown on Figure 2.

The Project Site is predominantly used for agricultural purposes, including cultivation of cotton,
alfalfa, and onions. Land use in the vicinity of the Project Site is primarily agricultural.

Adjacent land uses include Adohr Road and agricultural uses to the north; Tupman Road and
agricultural uses to the east; agricultural uses and an irrigation canal to the south; and Dairy Road
right-of-way and agricultural uses to the west. The West Side Canal/Outlet Canal, the Kern
River Flood Control Channel (KRFCC), and the California Aqueduct (State Water Project) are
approximately 500, 700, and 1,900 feet south of the Project Site, respectively.

R:\13 HECAUD\HECA JD_Rpt.docx 1-1 'URS
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1.2 PROJECT LINEARS

In addition to the Project Site, the Project requires the construction and installation of several
offsite linear utility components (Figure 3). The Project Linears include the following:

e Electrical transmission line. An approximately 2-mile electrical transmission line will
interconnect the Project to the future Pacific Gas and Electric Company (PG&E)
switching station, east of the Project Site.

e Natural gas supply pipeline. An approximately 13-mile natural gas interconnection will
be made with an existing PG&E natural gas pipeline north of the Project Site.

o Water supply pipelines. The Project will use brackish groundwater supplied from the
Buena Vista Water Storage District (BVWSD), located to the northwest, for process
water. The raw water supply pipeline will be approximately 15 miles in length, and will
connect to five new groundwater wells. Potable water for drinking and sanitary use will
be supplied by West Kern Water District to the east. The potable water supply pipeline
will be approximately 1 mile in length.

e CO; pipeline. An approximately 3-mile CO, pipeline will transfer the CO, captured
from the Project Site south to the OEHI CO, processing facility.

e Industrial railroad spur. An approximately 5-mile new railroad spur would connect the
Project Site to the existing San Joaquin Valley Railroad Buttonwillow railroad line, north
of the Project Site. The railroad spur will deliver Coal Unit Trains, as well as export
products during operations. If available, the railroad spur will also be used to deliver
plant equipment during construction. Public and private at-grade crossings will be
required.

The Project Linears begin at the Project Site, and are generally aligned along existing rights-of-
way such as roads, railroads, or canals until their termini at various locations up to 15 miles away
from the Project Site. The Project Linears include several crossings of canals and other drainage
features, including the East Side Canal, the West Side Canal, the KRFCC, and the California
Aqueduct. Portions of the CO, pipeline will be constructed using horizontal directional drilling
(HDD) to avoid environmentally sensitive areas associated with the KRFCC and the California
Aqueduct. Other crossings of canals and drainage features will be constructed by open cuts.

This report summarizes the findings of a preliminary jurisdictional delineation to determine
whether the Project requires authorization from the United States Army Corps of Engineers
(USACE) under Section 404 of the federal Clean Water Act (CWA), pursuant to 33 United
States Code (USC) § 1344.

The findings presented in this report reflect the best effort at estimating the boundaries of
potentially jurisdictional features, based on current regulations, written policies, and guidance
from the USACE. The boundaries of wetlands, other waters of the United States, and special
aquatic sites were delineated in accordance with the USACE Wetlands Delineation Manual
(Environmental Laboratory, 1987), the Regional Supplement to the Corps of Engineers Wetland

URS 1-2 R:\13 HECAUD\HECA_JD_Rpt.docx
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1.0 Introduction

Delineation Manual: Arid West Region (Version 2.0) (USACE, 2008a), A Field Guide to the
Identification of the Ordinary High Water Mark (OHWM) in the Arid West Region of the
Western United States (USACE, 2008b), and Regional Guidance Letter 08-02 (USACE, 2008c).

Chapter 1 summarizes wetland delineation regulations and existing conditions (climate and
topography, hydrology, soils, and vegetation) in the Study Area, which encompasses the
proposed HECA Project Site, the construction staging areas, the Controlled Areas surrounding
the Project Site and staging areas, and the area within a 250-foot buffer along all Project Linears.
All Project features are described in more detail below. Chapter 2 describes the methodology for
conducting pre-survey investigations and field surveys. Chapter 3 presents the findings of
desktop studies and field surveys, including significant nexus determinations for waters of the
United States. Chapter 4 describes areas that may qualify as jurisdictional exemptions.

Chapter 5 lists the staff who conducted the field delineation, prepared the report, and/or
performed internal technical review. Chapter 6 lists references cited throughout this report.

1.3 REGULATORY SETTING

The regulatory setting is framed by enabling legislation and case law. Under Section 404 of the
CWA, the USACE regulates the discharge of dredged and fill materials into “Waters of the
United States.” Jurisdictional waters of the United States include intrastate lakes, rivers, streams
(including intermittent streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet
meadows, playa lakes, natural ponds, and wetlands adjacent to any water of the United States
(33 Code of Federal Regulations [CFR] § 328). Certain waters of the United States are
considered “special aquatic sites” because they are generally recognized as having particular
ecological value. Such sites include sanctuaries and refuges, mudflats, wetlands, vegetated
shallows, and riffle and pool complexes. Special aquatic sites are defined by the

U.S. Environmental Protection Agency (U.S. EPA), and may be afforded additional
consideration in a project’s permit process.

The USACE also regulates navigable waters under Section 10 of the Rivers and Harbors Act as
“... those waters of the United States that... are presently used, or have been used in the past, or
may be susceptible to use to transport interstate or foreign commerce” (33 CFR § 322.2).

Projects that place fill in jurisdictional wetlands and nonwetland waters of the United States
require either an individual or a nationwide permit from the USACE. Nationwide permits are
issued by the USACE for specific types of activities that have minimal individual or cumulative
adverse environmental impacts. Individual permits are required for large and complex projects,
or projects that exceed the impact threshold for nationwide permits.

Recent U.S. Supreme Court decisions, summarized below, have modified how the USACE
defines certain waters of the United States.

1.3.1 Solid Waste Agency of Northern Cook County v. United States Army Corps of
Engineers

On January 9, 2001, the U.S. Supreme Court issued a decision in Solid Waste Agency of
Northern Cook County v. United States Army Corps of Engineers. The case involved the filling
of hydrologically isolated waters that had formed from remnant excavation ditches on a 533-acre

R:\13 HECAUD\HECA JD_Rpt.docx 1-9 URS
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parcel. In the decision, the Court denied the USACE jurisdiction over isolated water bodies,
which the USACE had previously regulated using the “Migratory Bird Rule” established in
1986. The Court defined isolated waters as any body of water that is nonnavigable, intrastate,
and lacking any significant nexus to navigable bodies of water (Pooley, 2002).

Isolated seasonal wetlands (i.e., wetlands that are not hydrologically connected with other
jurisdictional wetlands or nonwetland waters of the United States) are generally considered
nonjurisdictional.

1.3.2 Rapanos v. United States and Carabell v. Army Corps of Engineers

Two U.S. Supreme Court cases, Rapanos v. United States (No. 04 1034) and Carabell v. Army
Corps of Engineers (No. 04-1384), challenged the USACE’s interpretation of waters of the
United States (USACE and U.S. EPA, 2007). The USACE had interpreted the CWA 33 USC
1362(7) to regulate wetland areas that are separated from a tributary of a navigable water by a
narrow, constructed berm, where evidence of an occasional hydrologic connection existed
between the wetland and the tributary. Also, the case questioned Congress’ authority under the
Commerce Clause to apply the CWA to the wetlands at issue.

On June 19, 2006, the Court ruled in favor of tightening the definition of “waters of the United
States.” According to the opinion, a water or wetland constitutes “navigable waters” under the
CWA if it possesses a “significant nexus” to waters that are currently navigable or could feasibly
be made navigable.

The USACE and the U.S. EPA issued a joint memorandum on June 5, 2007, with guidelines for
establishing whether wetlands or other waters of the United States fall within USACE
jurisdiction (USACE and U.S. EPA, 2007). The USACE and U.S. EPA assert jurisdiction over
traditional navigable waters (TNW), wetlands adjacent to TNWSs, nonnavigable tributaries to
TNWs that are relatively permanent waters (RPWSs), and wetlands that abut RPWSs. The agencies
may take jurisdiction over nonnavigable tributaries that are not RPWs, wetlands that are adjacent
to non-RPWs, and wetlands that are adjacent to but not directly abutting a relatively permanent
nonnavigable tributary. The agencies will generally not assert jurisdiction over swales; erosional
features; or ditches excavated wholly in uplands, draining only uplands, and not carrying a
relatively permanent flow of water.

1.3.3 Exemptions

A number of exemptions from CWA regulations exist for areas that would otherwise qualify as
waters of the United States. These exemptions are classified as either discretionary or
nondiscretionary exemptions.

Discretionary Exemptions

Certain areas that meet the technical definition of wetlands are generally not considered waters
of the United States (33 CFR § 328.3[a]). However, the USACE and U.S. EPA reserve the right

URS 1-10 R:\13 HECAUD\HECA_JD_Rpt.docx



1.0 Introduction

to determine that a particular water body within the categories listed below is a water of the
United States (WUS®) on a case-by-case basis. Such areas are:

e Nontidal drainage and irrigation ditches excavated on dry land;
e Artificially irrigated areas that would revert to upland if the irrigation ceased,

o Artificial lakes or ponds created by excavating and/or diking dry land to collect and retain
water, and that are used exclusively for purposes such as stock watering, irrigation,
settling basins, and rice growing;

e Artificial reflecting or swimming pools or other small ornamental bodies of water created
by excavating and/or diking dry land to retain water for primarily aesthetic reasons; and

o Water-filled depressions created in dry land incidental to construction activity, and pits
excavated in dry land for the purpose of obtaining fill, sand, or gravel unless and until the
construction or excavation operation is abandoned and the resulting body of water meets
the definition of waters of the United States.

Nondiscretionary Exemptions

USACE regulations contain a nondiscretionary exemption for waste treatment systems designed
to meet the requirements of the CWA (33 CFR § 328.3[a][7]). Such areas, which include
treatment ponds and lagoons, are not considered waters of the United States.

1.4  STUDY AREASETTING

The Project Site is located in the San Joaquin Central Valley, approximately 5.5 miles southeast
of the town of Buttonwillow, near the junction of Interstate 5 (I-5) and State Route (SR) 58 in
Kern County. The Project Site and associated linears are located within the Tupman, East Elk
Hills, West Elk Hills, Lokern, Buttonwillow, and Rio Bravo United States Geological Survey
(USGS) 7.5-minute topographic quadrangle.

Prior to field investigations, a desktop analysis of the Project Site was performed using
appropriate reference materials and maps. The remainder of this section provides details on
these analytical methods and information related to climate, topography, hydrology, soils, and
vegetation in the Study Area.

1.4.1 Climate and Topography

The Study Area has a Mediterranean climate with hot, dry summers. Most precipitation occurs
in the cooler winter months. Average winter temperatures range from 35 degrees Fahrenheit (°F)
to 56 °F; average summer temperatures typically range from 65 °F to 98 °F (data for
Buttonwillow, California from 1940 through 2012; WRCC, 2012). Average annual precipitation

1 In this report the acronym WUS is defined as nonwetland waters, even though wetlands are technically a subset
of WUS.
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in Buttonwillow is 5.66 inches per year, with approximately 88 percent of this precipitation
occurring between the months of November and April (WRCC, 2012).

Elevations in the Study Area vary slightly from the high point elevation of 288 feet above mean
sea level within the 453-acre HECA Project site (HECA, 2012). The Study Area is in the
southwestern portion of the San Joaquin Valley, which includes several historic lakebeds, such
as Buena Vista Lake and Tulare Lake. The greater San Joaquin Valley is a flat, historic
floodplain, with elevations ranging from sea level to 1,000 feet (Gronberg et al., 1998).
Elevations in the Elk Hills range from approximately 300 to 1,500 feet. Farther west of the Elk
Hills lie the southern Coast Ranges, which separate the San Joaquin Valley from the Pacific
Ocean.

1.4.2 Hydrology

The Study Area is located in the Tulare Lake Bed watershed (as defined by the USGS
Hydrologic Unit Code 18030012), which drains a 3,787-square-mile (2,423,624-acre) watershed
in the southern portion of the San Joaquin Valley (Figure 4). To the south and west of the
Project Site are three constructed canals and channels: the California Aqueduct, the KRFCC,
and the West Side Canal. The Kern River connects with the Outlet Canal and the California
Aqueduct southeast of the Project Site. The California Aqueduct continues south from the
junction with the Kern River. The Outlet Canal conveys water from the Kern River to the former
Buena Vista Lakebed (now known as Lake Evans and the Buena Vista Aquatic Recreational
Area), and discharges water into the KRFCC, the West Side Canal, and the East Side canal. This
discharge point is located south of the Tule EIk Reserve State Park. The KRFCC continues north
towards the Tulare Lake basin. The East Side Canal is located east of the Project Site, and is
crossed by four of the Project Linears: the railroad spur line, the natural gas pipeline, the
electrical transmission line, and the potable water pipeline. The East Side and West Side canals
are used to irrigate agricultural land, and are not known to discharge into any named features.
Seasonal drainages from the Elk Hills that pass over the California Aqueduct drain into the
KRFCC (Figure 5). Close to the Study Area is a series of levees and drainage and/or irrigation
ditches around agricultural fields. Most drainage features in this area of the San Joaquin Valley
ultimately drain into irrigation ditches or water canals for agricultural or municipal use.

Growing Season and Precipitation Analysis

Precipitation and growing season analyses are necessary components in establishing baseline
hydrology conditions for the Study Area. They are also important in determining the validity or
interpretation of hydrology field indicators during years with above- or below-normal rainfall.
Therefore, establishing whether conditions during the delineation field survey were within a
normal precipitation range is an important criterion.

To meet this criterion, current conditions are compared with long-term data maintained by the
U.S. Department of Agriculture National Water and Climate Center. The Center publishes the
ranges of weather data for more than 8,000 National Weather Service weather stations (NRCS,
2012). The data pertinent to wetland hydrology, called WETS, are standardized tables that
provide a monthly summary and probability analysis of temperature and precipitation,
specifically for wetland determinations (Table 1-1 and Table 1-2, below; Appendix A). The
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1.0 Introduction

Table 1-1
Growing Season Analysis
Average Rainfall
Annual November
Station and Period of | Relative Location | Elevation| Rainfall through | >28°F Growing | Number
Record to Project (Feet) (Inches) April Season of Days
Buttonwillow 5.5 miles northwest 270 6.41 87% January 14 — 321
(1971-2000) November 30
Bakersfield (1971-2000) |20 miles east 490 6.51 86% January 1 - 365
December 31
Wasco (1971-2000) 18 miles north 350 7.40 87% January 9 - 338
December 13
Note:
°F = degrees Fahrenheit
Table 1-2
NRCS Method for Precipitation Analysis for the Bakersfield WETS Station
Observed
30th 70th Rainfall Month
Percentile | Average | Percentile 2011-2012 |Observed | Condition | Weighing
Month (Inches) | (Inches) | (Inches) (Inches) Condition| Value Factor |Product®
February 0.49 1.21 1.46 0.19 Dry 1 3 3
January 1.18 0.50 1.46 0.44 Dry 1 2 2
December 0.37 0.76 0.96 0.00 Dry 1 1 1
Sum 6
Notes:
1 A'sum of 6 to 9 is drier than normal; 10 to 14 is normal; 15 to 18 is wetter than normal.
NRCS = Natural Resources Conservation Service
WETS = Wetlands Determination
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objective of the WETS tables (in Appendix A) is to define the normal ranges for growing
seasons and for monthly precipitation, so that the climatic characteristics for a geographic area
may be assessed over a representative time period.

Growing Season Analysis

The growing season is defined as the period when soil temperatures 12 inches below ground
surface are greater than 41 °F. Lacking field data, the growing season dates may be
approximated by the median dates (50 percent probability of occurrence) of 28 °F air
temperatures in spring and fall, as described in the WETS tables (USACE, 2005).

Table 1-1 provides a growing season analysis for three stations near the Study Area:
Buttonwillow (located 5.5 miles northwest), Bakersfield (20 miles east), and Wasco (18 miles
north) (NRCS, 2012). To meet USACE criteria for positive wetland hydrology, the required
minimum number of days during the growing season of continuous surface saturation and/or
inundation to the surface is 16 days (5 percent of the growing season, which is 321 days at the
Buttonwillow WETS station). Observations of inundation and/or surface saturation during the
early spring would be a strong positive indicator that the wetland hydrology criteria have been
met, assuming that climate conditions were normal.

Precipitation Analysis

Indicators of hydrology may not be reliable during years with above- or below-normal rainfall.
Using a method for assessing antecedent precipitation conditions at a site developed by the
Natural Resource Conservation Service (NRCS), and defined by Sprecher and Warne as “the
NRCS Method,” current annual rainfall for the Study Area was analyzed to determine whether
conditions were normal, drier than normal, or wetter than normal during the field inspections
(NRCS, 1997; Sprecher and Warne, 2000). Normality is defined as the range of rainfall within
the 30th to 70th percentiles.

Table 1-2 compares the WETS normal precipitation ranges with the actual observed rainfall for
the 3 months prior to the field investigations for the Bakersfield station (the closest station to
provide recent data). Using weighted averages and thresholds developed in the NRCS Method,
the data show that rainfall conditions were drier than normal at the time of the 2012 field
surveys.

It is likely that inundation and surface saturation observed during the field inspections are not
representative of normal conditions. Low rainfall can limit the visibility and appearance of
wetland and water features, making them harder to identify in the field. However, the timing of
the survey did coincide well with precipitation events, allowing for visual observation of
saturation and ponding; this is discussed further in Sections 3.2.3 and 3.2.4.

1.4.3 Soils

The NRCS soil survey identified the following six soil map units within the Project (the soils
analysis included a 250-foot buffer around the Project Linears) (NRCS, 2009):

e Lokern-Buttonwillow complex;
URS 1-18 R:\13 HECAUD\HECA_JD_Rpt.docx




1.0 Introduction

Mercey-Kettleman-Elkhills-Delgado-Cantua-Bitterwater complex;
Milham soils;

Panoche-Garces complex;

Wasco-Kimberlina complex; and
Westhaven-Lerdo-Excelsior-Cajon complex.

Hydric soil components are defined by the National Technical Committee for Hydric Soils as
having formed under conditions of saturation, flooding, or ponding during the growing season
that persisted long enough that anaerobic conditions could develop in the upper portion of the
soil (Federal Register, 1994). Hydric soils constitute one of the three parameters required for a
location to qualify as a wetland under USACE jurisdiction (see Section 3). No other soil map
unit contained hydric components.

Each of the soils map units is described in more detail below. Figure 6 displays the results of the
NRCS soil surveys within the Study Area and along the Project Linears.

Lokern-Buttonwillow Complex

This complex consists of a mixture of Lokern and Buttonwillow soils. Lokern soils are deep,
poorly drained, clayey soils formed from mixed granitic alluvium. Buttonwillow soils are deep,
somewhat poorly drained soils formed in granitic alluvium. Both soils occur in basins with
slopes of 0 to 2 percent. Texture ranges from fine to clayey over loamy. Annual precipitation
averages 5 inches. This soil complex is found in the San Joaquin Valley and is used in
agriculture for growing irrigated crops. The Lokern and Buttonwillow soils series are listed as
hydric soils on the Kern County Soil Survey Mercey-Kettleman-Elkhills-Delgado-Cantua-
Bitterwater complex.

Mercey-Kettleman-Elkhills-Delgado-Cantua-Bitterwater Complex

This complex consists of a mixture of Mercey, Kettleman, Elkhills, Delgado, Cantua, and
Bitterwater soil series. These soils range from shallow to deep, and are generally well drained.
They are formed from weathered sandstone or shale—with the exception of Elkhills soils, which
formed in granitic alluvium. The soils in this complex occur on hills and uplands, with slopes
ranging from 5 to 75 percent. Texture ranges from fine-silty to coarse-loamy. These features
occur in the foothills of the California Central Valley. Typical land use includes grazing and oil
extraction.

Milham Soils

Milham soils in this map unit consist of 85 percent Milham soils, 5 percent Garces soils,

5 percent Panoche soils, and 5 percent Kimberlina soils. These soils are very deep and well
drained. They occur on alluvial fans and plains, with slopes of 0 to 2 percent. Their texture
ranges from sandy to clay loam. Milham soils are located on terraces and alluvial fans derived
from igneous and sedimentary rock. These soils occur mainly in the southern San Joaquin
Valley, and are used in agriculture for grazing or growing irrigated crops.
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Panoche-Garces Complex

This complex consists of a mixture of Panoche and Garces soil series. Both of these soils consist
of very deep, well-drained soils found on alluvial fans, terraces, and floodplains. Garces soils
are fine-loamy, saline-sodic soils formed in granitic alluvium, and are found on slopes of 0 to

2 percent. Saline soils are soils that contain at least 2,600 parts per million soluble salts in
solution, enough to reduce production of salt-sensitive crops. Sodic soils, or alkali soils, are soils
with enough sodium to cause 15 percent of the cation exchange sites (negatively-charged
interfaces found on clay particles) to be occupied by sodium. Sodium in the soil prevents clay
particles (and other very small, colloidal sized particles such as humus) from coming together
and forming large soil aggregates, a process also known as soil dispersal. Also, vegetation may
fail to grow in areas where salt and alkalinity levels are highest, such as depressions. These
areas are called slickspots in alkaline soils and salt scalds in saline soils.

Saline-sodic soils are known as problem soils because they do not respond to normal
management practices, and may alter chemical and biological processes in the soil (Johnson and
Zhang, 2012). Hydric soils which are alkaline are listed as a problematic in the Arid West
Regional Supplement, because the formation of redox concentrations and depletions may not be
readily visible (USACE, 2008a).

Panoche soils formed in a loamy calcareous alluvium derived from sedimentary rock, and occur
on slopes of 0 to 15 percent. Soil texture for these series is fine-loamy. These soils occur in the
San Joaquin Valley, and are used in agriculture for growing irrigated crops.

Wasco-Kimberlina Complex

This complex consists of a mixture of Wasco and Kimberlina soil series. Both of these soils
consist of very deep, well-drained soils on floodplains and recent alluvial fans. They formed in
mixed alluvium derived mainly from igneous and sedimentary rock. Slopes for these soils range
from 0 to 9 percent. Soil texture is coarse-loamy. These soils occur in the southern San Joaquin
Valley and, to a lesser extent, in the Mojave Desert. They are used in agriculture for growing
field, forage, and row crops.

Westhaven-Lerdo-Excelsior-Cajon Complex

This complex consists of a mixture of Westhaven, Lerdo, Excelsior, and Cajon soil series. These
soils are deep to very deep, and poorly to well drained. These soils formed in a mixed alluvium
derived from igneous and/or sedimentary rocks. These soils are found on alluvial fans and
floodplains. Slopes range from 0 to 5 percent. Soil texture is mixed and ranges from fine-silty to
coarse-loamy. These soils are found in the San Joaquin Valley, and are used in agriculture for
growing irrigated crops. This map unit is listed as containing 3 percent hydric soils.

1.4.4 Vegetation Communities

Vegetation communities are assemblages of plant species defined by species composition and
relative abundance, which occur together in the same area. The natural communities presented in
this report are based on the classification presented in A Manual of California Vegetation (Sawyer
et al., 2009). Botanical nomenclature follows The Jepson Manual (Baldwin et al., 2012).
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1.0 Introduction

One natural community, valley saltbush scrub, was identified in the Study Area. The remainder
of the Study Area did not contain natural plant communities, and was either under agricultural
uses or barren.

Upland Vegetation Communities
Allscale Scrub

This community, also known as Valley Saltbush Scrub, is characterized by the dominant
presence of one or more saltbush (Atriplex) species with a 10 to 40 percent shrub cover over a
low, herbaceous, annual understory (Holland, 1986). It occurs on sandy to loamy soils without
surface alkalinity within rolling, dissected alluvial fans with low relief. It is distributed within
the southern and southwestern San Joaquin Valley and Carrizo Plains of San Luis Obispo County
(Holland, 1986). The climate consists of long, hot, dry summers and short, damp winters often
shrouded in Tule fog for weeks at a time. Typical dominant shrub species include alkali saltbush
(Atriplex polycarpa), spinescale saltbush (A. spinifera), and boxthorn (Lycium spp.). Typical
understory species include nonnative invasive grasses and forbs, including common brome
(Bromus madritensis), ripgut brome (B. diandrus), yellow-star thistle (Centaurea solstitialis),
and redstem filaree (Erodium cicutarium).

Cropland

Cropland in the Study Area includes alfalfa (Medicago sativa) fields and other agricultural crops.
Except for the 2 to 6 months after plowing and replanting, vegetation is dense, with nearly

100 percent cover. Plowing may occur annually, but is usually less often. This cover type is
very disturbed and is characterized by little to no native vegetation.

Barren

Barren areas in the Study Area are defined by the absence of vegetation. Barren areas include
areas of bare earth resulting from industrial activities such as mining or oil extraction. Such
areas are also present along unpaved roads, turnouts, and empty lots or gravel yards.
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20 METHODS

Prior to field investigations, a desktop analysis of the Project Site was performed, using
appropriate reference materials and maps. The remainder of this section provides details on
these analytical methods.

2.1 REFERENCE MATERIALS

Reference materials were assembled to inform the methods and data interpretation used in the
delineation. The primary reference materials include:

e Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al.,
1979)

e USACE Wetlands Delineation Manual, online edition Regional Supplement to the
USACE Wetland Delineation Manual: Arid West Supplement The Jepson Manual
(Baldwin et al., 2012)

¢ National Wetlands Inventory (USFWS, 2009)

e A Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the
Arid West Region of the Western United States (Lichvar and McColley, 2008)

e Updated Datasheet for the Identification of the Ordinary High Water Mark (OHWM) in
the Arid West Region of the Western United States (Curtis and Lichvar, 2010).

e National List of Vascular Plant Species that Occur in Wetlands (USFWS, 1996)

Satellite and street-view images of the Study Area were examined to identify potential wetland
or water features to investigate during field surveys. Imagery was from Microsoft Bing, and
dated March 2011.

2.2 FIELD SURVEYS

URS staff conducted multiple surveys for wetlands (WL) and WUS in the Study Area
(Table 2-2).

Three field investigations were performed: one reconnaissance visit in late 2010; primary field
investigations of the Study Area in 2011; and a 2012 follow-up visit. The initial field review of
potential jurisdictional waters was conducted in the Study Area during a site assessment survey
on December 7, 2010. Protocol-level jurisdictional delineations were conducted March 15
through 17, 2011; and March 27 through 30, 2012.

The delineation Study Area consisted of the Project Site and all areas within 250 feet of all
Project Linears. The March 2011 and March 2012 surveys included the entire Study Area. The
study area for the CO, Project Linear south of the California Aqueduct has been studied by
OEHI and summarized in the 2012 OEHI Modified CO, Supply
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Table 2-2

Field Surveys for Potentially Jurisdictional Wetlands

Resource

Field Surveys Completed

Conducted by URS Biologists(s)

Field Reconnaissance for
Wetlands and Other Waters

December 7, 2010
Field review of the natural gas linear
alignment and project site.

David Kisner, Jan Novak

Wetland delineation survey

March 15, 16, and 17, 2011
The survey was conducted along the
natural gas linear alignment

David Kisner, Kelly Kephart,
Johanna Kisner, Chris Julian, and
Jamie Deutsch

Rare Plant Survey, Wetland
Delineation and Habitat
Assessment

March 27 through 30, 2012

The surveys evaluated the entire Action
Avrea, including the Project Site and all
Project Linears, including the industrial
rail spur alignment

Kelly Kephart, Jan Novak, and
Jane Donaldson

Line Alignment Data Gap Analysis (Stantec, 2012). The survey for potential jurisdictional
waters within the Study Area was performed in accordance with the methods described in the
USACE Wetlands Delineation Manual (Environmental Laboratory, 1987) and the Regional
Supplement to the USACE of Engineers Wetland Delineation Manual: Arid West Supplement
(USACE, 2008a). The delineation of potential jurisdictional nonwetland waters in the Study
Area followed the methods described in A Field Guide to the Identification of the Ordinary High
Water Mark (OHWM) in the Arid West Region of the Western United States (USACE, 2008b).

As previously noted in the introduction, existing landforms, vegetation, hydrology, and soil
conditions were evaluated to identify potential wetlands; these parameters in addition to OHWM
indicators (e.g., water marks and drift debris) were used to identify potential other waters of the
United States within the Study Area. Photographs, provided in Appendix B, were taken to
document important observations. Plants identified during the investigation were recorded.
Plant species observed within the Study Area are reported in Appendix C with their wetland
indicator status (Lichvar and Kartesz, 2009), which is defined using the following terms:?

e Upland (UPL) — greater than 99 percent of a species’ occurrences are in nonwetlands;
e Facultative-upland (FACU) — 67 to 99 percent of a species’ occurrences are in

nonwetlands;

e Facultative (FAC) — 33 to 67 percent of a species’ occurrences are in wetlands;
e Facultative Wetland (FACW) — 67 to 99 percent of a species’ occurrences are in

wetlands;

e Obligate (OBL) — greater than 99 percent of a species’ occurrences are in wetlands; and
e Not Listed (NL) — treated as upland because not on wetland plant list.

2 No Indicator (NI) is used if there was not enough information to reach a conclusion on a plants’ status. It is
discounted in the dominance test calculations.

URS

2-2
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3.0 FINDINGS

3.1 WETLANDS AND WATERS OF THE UNITED STATES
3.1.1 Summary of Results

The Study Area includes 187.91 acres (8,185,221 square feet) of surveyed features. Of this total,
95.39 acres (4,155,229 square feet) are nonjurisdictional waters of the United States (NJ),
exempt from CWA regulations; 0.01 acre (303 square feet) is WL, and 92.51 acres

(4,029,689 square feet) are potentially jurisdictional WUS (Appendix E). The majority of NJ
features are irrigation ditches and retention/detention basins. Figures 7-1 through 7-8 display the
features mapped in the Study Area.

3.2  WETLANDS AND OTHER WATERS POTENTIALLY EXEMPT FROM USACE
JURISDICTION

A number of exemptions from CWA regulations exist for areas that would otherwise qualify as
waters of the United States (Section 1.1.3). These exemptions are classified as either
discretionary or nondiscretionary exemptions.

3.2.1 Discretionary Exemptions — Determination of Exemption

NJ features in the Study Area include the West Side Canal, East Side Canal, drainage ditches that
connect to these features, and several retention/detention basins. Table 3-1 summarizes the
nonjurisdictional waters of the United States in the Study Area.

Table 3-1
Nonjurisdictional Waters of the United States in the Study Area
Number of
Feature Features Square Feet Acres
West Side Canal 1 2,308,599 53.00
East Side Canal 1 478,939 10.99
Drainage Ditches 58 1,256,912 28.86
Retention/Detention Basins 11 110,779 2.54
Total 71 4,155,229 95.39

The West Side and East Side canals are irrigation canals; they were constructed in uplands by
Henry Miller and Charles Lux in the 1870s and 1880s. Both canals receive water from TNWSs
(the Kern River, as well as two lakes in the Buena Vista Aquatic Recreation Area: Lake Evans
and Lake Webb) (GoFISHn.com, 2012). However, the West Side and East Side canals are
nonjurisdictional waters because they are “closed” conveyance systems that do not discharge
water into jurisdictional features (Bartel, 2012). Therefore, they lack a significant nexus to a
TNW and appear to be ditches excavated on dry land. In addition, tributaries (drainage ditches)
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that run into the West Side and East Side canals lack a significant nexus and are therefore
nonjurisdictional (Figure 8).

A total of 11 retention/detention basins occur within the Study Area. These basins store
agricultural runoff and exhibit an OHWM. These features are NJ because artificial lakes or
ponds excavated in uplands to collect and retain agricultural runoff for the purpose of irrigation
are typically excluded from jurisdiction, as defined by the federal CWA (USACE, 1986).

3.2.2 Nondiscretionary Exemptions — Determination of Exemption
No mapped features in the Study Area meet the criteria for this nondiscretionary exemption.
3.2.3 Wetlands

Surveys identified and delineated the presence and boundaries of one potentially jurisdictional
WL feature within the Study Area (Figure 9). That feature is listed in Table 3-2, and described
below. One set of paired soil test pits was mapped and labeled with the suffix “a” for the
wetland soil pit and “b” for upland soil pit (Appendix D).

Table 3-2
Area of Potentially Jurisdictional Wetlands in the Study Area
Feature Number of Features Square Feet Acres
WL1 1 303 0.01

Wetland 1

WL 1 is in the Study Area for the proposed natural gas linear route adjacent to SR 58 and west of
I-5. This area has numerous depressions that were ponded or saturated with water during the
March 2012 surveys. WL 1 meets the USACE three-parameter WL definition.

WL 1 contained hydrophytic wetland vegetation along the fringe of the depression. Species
present were herbaceous and included long leaf plantain (Plantago elongata), alkali pepperweed
(Lepidium dictyotum), leaf cover saltweed (Atriplex covillei [=phyllostegia]), rabbitsfoot grass
(Polypogon monspeliensis), Kern tarweed (Deinandra pallida), salt sandspurry (Spergularia
marina), redstem filaree, spiny sow thistle (Sonchus asper), and annual hairgrass (Deschampsia
danthonioides). The two dominant species, leaf plantain and alkali pepperweed, accounted for
64 percent of the total cover; they have wetland indicator statuses of FACW and OBL,
respectively.

Two soil test pits, one WL and one upland, were evaluated for WL 1. The wetland soils had a
sandy loam texture. Soil colors were 2.5 Y 5/3 from 0 to 2 inches; 2.5 Y 4/2 from 2 to 7 inches;
and 2.5Y 4/4 from 7 to 12 inches (Munsell, 1994). The wetland soils were very moist and had
no redoximorphic features. Upland soils had a color of 2.5 Y 4/2 with a sandy clay loam texture
in the 0 to 2 inches horizon; and a sandy clay texture in the 2 to 3 inches horizon, with a color of
2.5Y 3/3. Shovel refusal in upland soils occurred at 3 inches in depth.
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3.0 Findings

WL 1 is adjacent to several WUS depressional features that featured aquatic invertebrates (as
discussed further in Section 3.2.4). The presence of aquatic invertebrates qualifies as a positive
hydrology indicator in the Arid West Manual (Indicator B13: Aquatic Invertebrates). Additional
positive hydrologic indicators were observed in the form of soil cracking and sediment deposits.

3.2.4 \Waters of the United States

The areas of WUS features identified in the Study Area are presented in Table 3-3 and
Appendix E. These features are discussed below, grouped by location and type.

Table 3-3
Area of Potentially Jurisdictional Other Waters in the Study Area

Feature Number of Features Square Feet Acres
Seasonally Ponded Depressions (SR 58) 50 127,284 2.92
Seasonally Ponded Depressions (WUS 62-64) 3 356 0.01
California Aqueduct 1 74,104 1.70
Kern River Flood Control Channel 1 3,827,945 87.88
Total 55 4,029,689 92,51

Notes:

SR = State Route
WUS = Other/nonwetland Water of the United States

SR 58 Natural Gas Linear

The area included along the proposed natural gas line along SR 58 was added to the Project after
the 2011 surveys had been completed. Therefore, it was not surveyed in 2011. During the
March 2012 surveys, this area had numerous depressions that were ponded or saturated. The
elliptical depressions lie in an east-to-west fashion along the toe of the Union Pacific Railroad
berm. This area is mostly unvegetated, and is used as an access road for the railroad adjacent to
SR 58. As a result of frequent vehicle use, soils in this area have been compacted, resulting in
shallow depressions with poor drainage and permeability. During times of increased rainfall,
these depressions become inundated, forming shallow pools of water that persist for at least

10 to12 days during the growing season. The best evidence for the length of ponding in the
shallow depressions was the presence of Mature Lindahl’s fairy shrimp (Branchinecta lindahli),
observed during the March 2012 surveys. This species of fairy shrimp is regionally common in
seasonally ponded wetlands, and typically require 10 to 14 days of ponding to reach maturity;
this would satisfy the hydrology indicator for the minimum duration of ponding in the
depressions the 2012 field surveys (Eriksen and Belk, 1999).

None of these depressions were vegetated. Therefore, they were mapped as WUS based on the
presence of ponding for greater than 5 percent of the growing season. Because these areas could
not qualify as three-parameter wetlands, soil test pits were not taken for these areas.
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WUS 62, 63, 64

Three features were identified in the undeveloped parcel east of the intersection of 7th Standard
Road and Magnolia Avenue during the 2012 surveys. These features were characterized as
ponded depressions containing compacted soils as a result of tire tracks from heavy vehicle use.
These features contained positive hydrologic indicators in the form of ponding, but lacked
vegetation. Therefore, they would not classify as WL. These were mapped as WUS 62, 63,
and 64.

California Aqueduct

The California Aqueduct (WUS 53) conveys water from northern California to southern
California for drinking water and irrigation. The California Aqueduct is a significant component
of the California Department of Water Resources’ State Water Project. The concrete-lined
channel has a typical cross-section of approximately 40 feet at the base, and an average depth of
approximately 30 feet. The CO; pipeline component of the Project will be installed beneath the
aqueduct, using HDD so that it will not affect the bed or banks of the canal. The jurisdictional
status of the aqueduct has not been confirmed by the USACE; however, this assessment assumes
that the California Aqueduct is a potential jurisdictional WUS because it conveys water diverted
from the San Joaquin and Sacramento Rivers to other jurisdictional streams in southern
California.

Kern River Flood Control Channel

The KRFCC (WUS 54) is an overflow channel of the Kern River, approximately 700 feet to the
south of the Project Site (Figure 9). The USACE has previously determined that a portion of the
Kern River is navigable (Case ID: SPK-2008-00968) (USACE, 2012), making it a TNW under
33 CFR 328.3(a)(3)(i). Water from the Kern River and the former Buena Vista Lake are
conveyed to the KRFCC via the Outlet Canal, which is maintained by the BVWSD. The
KRFCC would likely fall under the jurisdiction of the USACE as a WUS, because it is
hydrologically connected to the Kern River, a TNW; and the bed and bank of the channel are
clearly defined by levees within the Study Area. Drainage canals and ditches, which have a
significant hydrologic nexus with this channel, are also likely to be potentially jurisdictional
WUSs.

3.2.5 Discussion of Other Habitat Surveyed

An undeveloped parcel at the intersection of 7th Standard Road and Magnolia Avenue was
surveyed for wetlands or other jurisdictional waters in both 2011 and 2012. Except for WUS 62,
63, and 64, described above, this portion of the study area does not include any features that meet
the USACE criteria for jurisdictional waters.

Alkaline Soil Depressions

Field surveys in 2011 found several potentially jurisdictional depressions on the undeveloped
parcel surrounding WUS 62-64 (Figure 7-6). These features included hydrophytic vegetation
(dominants were Lepidium dictyotum [OBL] and Plantago elongata [FACW)]) as well as
hydrology indicator B6 Surface Soil Cracks (Appendix D). Evidence of alkaline soils was
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present in the Project vicinity, as determined through high levels of effervescence when soil was
combined with hydrochloric acid; moderately to very strongly alkaline soils are considered
potentially problematic hydric soils by USACE (USACE, 2008a). The shallow depressional
areas did not always form distinct topographic depressions, but the hydric vegetation, B6
hydrology indicator, and problematic soils were judged, at the time, to be positive indicators of
wetlands. Therefore, these features were surveyed along transects to determine the percentage of
the depressions that qualified as wetland versus upland habitat.

The March 28, 2012, site visit, timed approximately 10 days after a series of significant
precipitation events (0.85 inch of precipitation on March 17, 0.11 inch on March 18, and

0.09 inch on March 25, as recorded in Bakersfield), confirmed that most of the potentially
jurisdictional areas lacked continuous ponding or saturation of the soil surface for more than

5 percent of the growing season (Weather Underground, 2011). A representative soil test pit in
one of the depressions consisted of clay and clay loam soils, with no visible redoximorphic
features. No hydrophytic vegetation was observed during the 2012 survey, although this may be
due to the season’s low total precipitation. Except for small areas of saturation or ponding
observed within the compacted soils of a dirt roadway, all of the depressions in this portion of
the Study Area failed to meet USACE criteria for WL or WUS, based on the absence of wetland
hydrology.

Judging by the vegetation, soil, and hydrology characteristics observed in this area, these
depressions are more aptly defined as alkaline soil depressions. These features have saline/sodic
soils that disperse the clay particles within the topsoil, eliminating macropores necessary for
drainage, and causing temporary surficial ponding. These areas share many of the characteristics
of alkaline rain pools, described previously by Dr. Robert E. Preston (Preston, 2009), albeit
without sufficient depth or total annual precipitation to be three-parameter USACE WL. The
precipitation was likely sufficient, however, to lead to the soil cracking that was witnessed in
some of the unvegetated alkaline soil depressions.

Based on the limited ponding that has been observed during two seasons of field surveys, it is
unlikely that most of this area would meet the 5 percent minimum continuous saturation level
necessary to meet USACE criteria for wetland hydrology. Therefore, the alkaline soil
depressions found in the Study Area would receive sufficient moisture for soil cracking and
potentially sufficient moisture for saturation and/or temporary ponding, but the duration of
saturation and ponding is insufficient to meet USACE wetland hydrology or hydric soil criteria.
Therefore, these areas are not jurisdictional three-parameter wetlands.
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WETS Station : BAKERSFIELD WSO ARPT, CAQ0442 Creation Date: 08/29/2002

Latitude: 3525 Longitude: 11903 Elevation: 00490
State FIPS/County (FIPS): 06029 County Name: Kern
Start yr. - 1971 End yr. - 2000
_________________________________________________________________________ |
| Temperature | Precipitation |
| (Degrees F.) | (Inches) |
| == | = |
| | | | | 30% chance lavg | |
| | | | | will have |# of| avg |
[—===—== | === | ======= | | === ldays| totall
Month | avg | avg | avg | avg | less | more lw/.1l| snow |
| daily | daily | | | than | than | or| fall |
| max | min | | | | |more | |
_________________________________________________________________________ |
January | 57.3 | 39.3 | 48.3 | 1.18 | 0.50 | 1.46 | 3 | 0.0 |
February | 64.2 | 43.0 | 53.6 | 1.21 | 0.49 | 1.46 | 3 | 0.0 |
March | 68.9 | 46.2 | 57.6 | 1.41 | 0.75 | 1.74 | 3 | 0.1 |
April | 76.2 | 49.6 | 62.9 | 0.45 | 0.13 | 0.60 | 1 | 0.0 |
May | 84.4 | 56.8 | 70.6 | 0.24 | 0.00 | 0.24 ] 0 | 0.0 |
June | 92.3 | 63.7 | 78.0 | 0.11 | 0.00 | 0.06 | O | 0.0 |
July | 97.9 | 69.2 | 83.5 | 0.00 | 0.00 | 0.00 | O | 0.0 |
August | 96.5 | 68.4 | 82.4 | 0.08 | 0.00 | 0.00 | O] 0.0 |
September | 90.7 | 63.9 | 77.3 | 0.15 | 0.00 | 0.14 | O | 0.0 |
October | 80.9 | 54.9 | 67.9 | 0.30 | 0.06 | 0.38] 0 | 0.0 |
November | 66.5 | 44.1 | 55.3 | 0.61 | 0.22 | 0.77 | 1 | 0.0 |
December | 57.4 | 38.2 | 47.8 | 0.76 | 0.37 | 0.96 | 2 | 0.0 |
—————————— R Bl e e e e A RS
—————————— i B I ] L B I LS
Annual | ----- | ————- | —=—==- | —————= | 5.15 | 7.45 | —= | —=——= |
—————————— I B B ] e i Al IS
Average | 77.8 | 53.1 | 65.4 | —-—-=-——- | —————- | —————- | —— | =-=—= |
—————————— I Bl e e e il A RSt
Total | ————= | ————- | ————- | 6.51 | —=—=———- | —————= | 13 | 0.1 |
—————————— R et B e e I B R
_________________________________________________________________________ |
GROWING SEASON DATES
| Temperature
_____________________ I S
Probability | 24 F or higher | 28 F or higher | 32 F or higher
————————————————————— e
| Beginning and Ending Dates
| Growing Season Length
|
50 percent * | | 12/31 to 12/31 | 1/26 to 12/ 8
| > 365 days | > 365 days | 318 days
| | |
70 percent * | | 12/31 to 12/31 | 1/17 to 12/17
| > 365 days | > 365 days | 335 days
| | |
* Percent chance of the growing season occurring between the Beginning



and Ending dates.

, BAKERSFIELD WSO ARPT

oo
S

total 1938-2002
Station CAQ442
——————— Unit =
yr jan feb
380.92 1.89 4
39 1.12 1.00 2
40 1.81 2.58 0
41 1.54 M2.28 2
42 0.47 0.19 O
43 2.87 1.55 0
44 0.71 1.18 O
45 0.82 2.91 1
46 0.46 0.82 1
47 0.24 0.12 1
48 0.01 0.49 M1.
49 0.47 1.10 1
50M1.13 M0.70
51 1.61 0.55 MO
52 2.47 0.27 2
53 0.62 0.26 1
54 1.86 0.25 1
55 1.51 0.85 0.
56 0.90 0.65 O
57 0.82 0.70 0.
58 0.93 1.55 2.
59 0.32 0.88 O.
60 1.42 1.56 O
61 0.39 0.12 O
62M0.59 4.42 O
63 0.12 1.54 1
64 0.27 0.41 O
65 0.74 0.17 1
66 0.70 1.14 O
67 0.96 0.03 O
68 0.49 0.56 1
69 2.12 2.83 0
70 0.57 1.56 0.
71 0.53 0.35 0.
72 0.00 0.27 O
73 2.07 0.49 2.
74 1.16 0.13 1.
75 0.06 1.60 O
76 0.05 1.64 0
77 0.58 0.07 1
78 1.21 4.68 2
79 1.80 1.41 1
80 2.60 1.04 1
81 0.93 0.78 2.
82 0.77 0.60 2.
83 2.21 1.49 2.
0 0 0.
0 0 0.

[ee]
(@)

prcp
inches
mar apr
.61 1.40
.37 0.31
.75 1.20
.39 2.13
.60 1.03
.80 2.39
.76 0.63
.15 0.04
.01 0.02
.02 0.54
26 M0.90
.12 0.07
.51 0.47
.36 0.87
.39 1.29
.22 0.54
.24 0.06
25 0.80
.00 0.94
16 0.96
05 2.23
02 0.23
.16 0.77
.38 0.04
.31 0.02
.25 0.85
.57 0.56
.17 1.65
.29 0.00
.52 2.65
.01 0.66
.29 1.10
48 0.16
42 0.56
.00 0.08
49 0.18
53 0.70
.60 0.93
.44 0.76
.28 0.00
.00 0.88
.97 0.00
.32 0.66
15 0.56
13 1.07
62 0.57
69 0.50
48 0.00
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86 1.12 0.80 1.95 0.24 0.02 0.00 0.00 0.00 0.03 0.00 O0.56 0.97
87 1.1 0.89 1.07 0.10 0.04 0.31 0.00 0.07 0.01 0.18 1.40 0.83
88 0.81 0.37 0.41 1.31 0.12 0.04 0.00 0.00 0.00 0.00 O0.064 0.82
89 0.16¢ 0.81 0.86 0.00 0.45 0.00 0.00 0.00 0.49 0.04 0.07 ©0.00
90 0.85 0.93 0.45 0.18 0.29 0.00 0.00 0.00 O0.05 0.03 0.47 0.206
91 0.62 0.13 4.33 0.06 0.00 0.00 0.00 0.00 0.01 0.30 0.01 1.04
92 1.56 2.14 1.86 0.00 0.08 0.00 0.03 0.00 0.00 0.92 0.00 1.81
93 2.33 2.02 1.76 0.00 0.00 0.48 0.00 0.00 0.00 0.17 0.79 0.62
94 0.57 1.34 0.97 1.06 0.27 0.00 0.00 0.01 0.09 0.08 0.98 1.32
95 2.29 0.87 3.39 0.79 0.35 0.12 0.00 0.00 0.00 ©0.0O0 2.03
9¢ 1.08 2.54 0.78 0.12 0.02 0.00 0.00 0.00 0.00 0.94 0.84 1.73
97 1.88 0.80 0.21 0.00 0.00 0.00 0.00 0.00 0.05 0.25 1.70 0.97
98 1.32 5.36 2.51 0.87 1.33 0.37 0.00 0.00 0.31 0.24 0.46 0.551
99 3.90 0.46 0.21 0.83 0.00 0.00 0.00 0.00 0.08 0.00 0.36 0.14
0 0.949 1.62 1.30 0.57 0.08 0.06 0.00 0.00 0.00 0.39 0.00 ©0.00
11.81 2.03 0.73 0.81 0.00 0.00 0.05 0.00 0.00 0.21 1.08 ©0.066
2
WETS Station BUTTONWILLOW, CAl244 Creation Date: 08/29/2002
Latitude: 3524 Longitude: 11928 Elevation: 00270
State FIPS/County(FIPS): 06029 County Name: Kern
Start yr. - 1971 End yr. - 2000
_________________________________________________________________________ |
| Temperature | Precipitation |
| (Degrees F.) | (Inches) |
| === it |
| | | | | 30% chance lavg | |
| | | | | will have |# of| avg |
| —====—= | —==—=—= | —==—=== | | === |days| total]
Month | avg | avg | avg | avg | less | more lw/.1l| snow |
| daily | daily | | | than | than | or| fall |
| max | min | | | | |more | |
_________________________________________________________________________ |
January | 56.0 | 36.1 | 46.1 | 1.23 | 0.62 | 1.55 | 3 | 0.0 |
February | 63.7 | 40.0 | 51.9 | 1.23 | 0.38 | 1.48 | 3 | 0.0 |
March | 68.9 | 44.0 | 56.5 | 1.39 | 0.54 | 1.7 | 3 | 0.0 |
April | 76.2 | 47.0 | 61.6 | 0.49 | 0.12 | 0.61 | 1 | 0.0 |
May | 84.8 | 53.9 | 69.3 | 0.23 | 0.00 | 0.19 | 0 | 0.0 |
June | 92.2 | 60.2 | 76.2 | 0.07 | 0.00 | 0.03 | 0 | 0.0 |
July | 96.9 | 65.0 | 81.0 | 0.01 | 0.00 | 0.00 | 0 | 0.0 |
August | 95.7 | 63.4 | 79.5 | 0.04 | 0.00 | 0.00 | 0 | 0.0 |
September | 90.7 | 58.3 | 74.5 | 0.20 | 0.00 | 0.14 | 0 | 0.0 |
October | 81.7 | 49.1 | 65.4 | 0.28 | 0.07 | 0.39 | 0 | 0.0 |
November | 66.9 | 39.4 | 53.1 | 0.55 | 0.12 | 0.68 | 1 | 0.0 |
December | 56.8 | 33.8 | 45.3 | 0.69 | 0.28 | 0.85 | 1 | 0.0 |
—————————— e B I ] e i I RS
—————————— et B e Bt I B EEE
Annual | ----- | —=——=- | —==—- | ———=—- | 4.70 | 7.36 | -—— | ———=— |
—————————— R I R e R e
Average | 77.5 | 49.2 | 63.4 | -—-—--—- | —————- | —————- | —— | ——= |
—————————— e B e ] e i I LS
Total | —=———= | ———=- | —=—=—- | 6.41 | -————- | —————- | 12 | 0.0 |
|

GROWING SEASON DAT