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1.0 Introduction and Background Information

1.0 INTRODUCTION AND BACKGROUND INFORMATION

1.1 Program Authority — Action Being Requested of Indian Health Service

This Environmental Assessment (EA) has been prepared for the U.S. Department of Health and Human Services
(DHHS), Indian Health Service (IHS) to document the environmental review of proposed improvements to the
existing wastewater system of the San Pasqual Band of Mission Indians (Band). IHS proposes to fund the Proposed
Action under the Sanitation Facilities Construction (SFC) program. IHS, as Lead Agency, will use this EA to determine
if improvements to the Tribe’s wastewater system would result in significant effects on the quality of the human
environment.

1.2 Goal To Be Accomplished

The Band is proposing the construction of new wastewater and recycled water facilities. These new facilities include
sewer gravity pipelines, lift stations, force mains and a wastewater treatment plant (WWTP) as well as a recycled
water conveyance system (Proposed Project). These facilities would replace the existing individual septic system
infrastructure throughout 5,450 acres of three districts (Districts A, B, and C) of the Band’s Reservation area, inclusive
of a 325-acre portion of land northwest of District B for expected future development. See Figure 1.1: Regional
Vicinity and Figure 1.2: District Map.

Sewer infrastructure within the Band Reservation Area districts and trust and fee area would be constructed
throughout 5,450 acres of the Band’s Reservation area (See Figure 1.3: Plan Overview). Each district would include
the following improvements:

District A: District C:
e  Wastewater Treatment Plant e  Gravity pipelines
e  Gravity pipelines e Lift stations
e Lift stations e Force mains

e Force mains Trust and Fee Land:

District B: e  Gravity pipelines
e  Gravity pipelines e Lift stations
e Lift stations e Force mains

e Force mains

A portion of the Proposed Action area also exists within a Special Flood Hazard Area (SFHA) as designated by the
Federal Emergency Management Agency (FEMA).

This EA has been prepared pursuant to the requirements of Section 102(2)(c) of the National Environmental Policy
Act of 1969 (NEPA), as amended, including the most recent amendments in 2025. The IHS is the lead federal agency
to ensure compliance with NEPA for the Proposed Project. This EA follows the guidelines recommended in Indian
Health Service Environmental Review Manual and other laws, regulations, and Executive Orders.

The EA includes a discussion of any potential environmental effects which could be generated by the Proposed
Project and determines whether or not an Environmental Impact Statement would be required. The EA includes
mitigation measures to reduce any potential significant impacts to less than significant.

Environmental Assessment Kimley-Horn and Associates, Inc.
1-1 February 2026
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1.3 Report Objectives of the Proposed Project and IHS’s Subsequent Federal
Action of Providing Federal Assistance

The National Environmental Policy Act (NEPA) requires federal agencies to assess the environmental effects of their
proposed actions prior to making decisions. This environmental documentation discloses to decision-makers and the
interested public a clear, accurate description of potential environmental effects resulting from proposed federal
actions, and reasonable alternatives to those actions. Through NEPA, the U.S. Congress directed federal agencies to
integrate environmental factors in their planning and decision-making processes and encourage and facilitate public
involvement in decisions that affect the quality of the human environment. Federal agencies are required to consider
the environmental effects of a Proposed Project; alternatives to the Proposed Project; and a No Action Alternative
(assessing the potential environmental effects of not undertaking the Proposed Project).

This report evaluates the Proposed Project’s potential impacts to environmental resources from the standpoint of
NEPA and other applicable laws. As such, the objectives of the Proposed Project are to:

1. Improve the overall health conditions of residents of the Band Reservation Area, by modernizing and
centralizing the sewer infrastructure to provide for a safe, reliable means of disposal of the wastewater
generated as well as minimizing potential environmental impacts due to the end of the effective lifespan of
the existing individual septic-based sewage treatment systems.

2.  Accommodate a growing population on the Band Reservation Area by providing a community sewer system
to convey and treat wastewater through a new WWTP. This sewer infrastructure would provide for
increased wastewater treatment capacity, reducing health risks, nuisance odors associated with poorly
treated wastewater, and increase the availability of recycled water throughout the Band Reservation Area,
further increasing water efficiency during drought conditions experienced in the State. The updated sewer
system would accommodate the needs of current and future population growth within the Band
Reservation Area.

Proposed Federal Action

The proposed action is the approval of federal funding for the construction of the Tribe’s proposed project to
construct and use the community wastewater system and WWTP for the Band as well as the abandonment of
existing underground wastewater facilities. This EA constitutes adequate environmental analysis by the IHS in
support of the Tribe’s proposed project, allowing for the IHS’s provision of Federal assistance (proposed action).

Environmental Assessment Kimley-Horn and Associates, Inc.
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2.0 PURPOSE AND NEED

An Environmental Assessment (EA) must include a description of the purpose of the Proposed Action(s) under federal
review and why it is needed. Identification of the purpose and need for the Proposed Action(s) provides the rationale
for the Proposed Action(s) and forms the foundation for identification of reasonable alternatives that meet the
purpose of the action, and therefore address the need or problem. In other words, this section identifies the problem
being addressed and describes the purposes to be achieved by the Proposed Action and the Band’s proposed Project.

2.1 Purposes of the Proposed Action

In conjunction with the IHS, the Band has proposed the use of the Sanitation Facilities Construction Program (SFC)
to fund sewer improvements within three districts of the Band Reservation area. This funding would allow for the
Band’s proposed Project to be implemented throughout a greater area of the Band Reservation Area and within a
shortened timetable compared to traditional fundraising.

The main purpose for the Proposed Action is to provide funding to support the modernization and centralization of
sewage conveyance and treatment infrastructure within the Band Reservation Area to provide a reliable, consistent
means to treat sewage generation within the Band Reservation Area. A secondary purpose of the Proposed Action
would be to reduce the hazards associated with the continued use of underground septic tanks, such as failing septic
systems due to their reaching the end of effective lifespan, and instead provide more modern, cleaner wastewater
treatment.

2.2 Need for the Proposed Action

The proposed Project addresses the need to modernize the infrastructure within the Band Reservation area. Septic
systems require periodic maintenance and are susceptible to issues related to overfilling, clogging, and accidental
hazardous release. Additionally, the use of septic tanks limits population growth because septic systems require
sufficient and suitable land for their disposal areas. Increased flows to septic systems have the potential to overload
the disposal area, resulting in surfacing effluent and increasing health risks due to exposure to contaminated water.
The Reservation has limited suitable land and a growing population. Converting to a community sewer system will
allow for increased housing density. Additionally, septic systems offer limited treatment potential compared to
modern wastewater treatment plants. High densities of septic systems have been linked to increased levels of
nitrates in groundwater. Finally, septic tanks do not provide the potential for the reuse of treated wastewater and
the existing septic treatment systems on the Band Reservation area are reaching the end of their effective lifespans.

The Proposed Action would support the proposed Project in growing population of the Band Reservation area and
the increased generation of wastewater. The proposed Project would provide improved wastewater treatment
capacity for the Band, reducing health risks and nuisance odors associated with poorly treated wastewater.
Additionally, the WWTP would increase the availability of recycled water within the Band Reservation area, further
increasing water efficiency during drought conditions experienced in the State.

Environmental Assessment Kimley-Horn and Associates, Inc.
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3.0 ALTERNATIVES INCLUDING THE PROPOSED PROJECT

This chapter of the Environmental Assessment (EA) includes a discussion of alternatives considered in preparation
of the EA. This chapter compares the effects of the Proposed Project(s) and alternatives considered, including the
No Project Alternative. In this case, the Proposed Project(s) involves improvements to the San Pasqual Band of
Mission Indians (Band) Reservation’s sewer infrastructure.

3.1 Description of Proposed Project and No-Project Alternatives

Two alternatives are considered for this project: No Project Alternative (Alternative 1), Proposed Project
(Alternative 2). The Proposed Project was chosen as the preferred alternative from an economic, environmental,
and functional standpoint and has been found to not result in any significant unavoidable impacts that would
warrant an alternative design. The alternatives are compared, as follows, in terms of their potential environmental
impact and their ability to achieve the purpose of and need for the Project. In addition to the alternative analysis
provided in this section, an analysis of alternatives specifically related to the 8-Step Process and impacts to
floodplains is included as Appendix D of this EA.

3.1.1 No Project

Under the No Project Alternative (Alternative 1), the Band and residents on the Reservation would continue to utilize
existing onsite individual septic-based wastewater systems (septic systems). The continued use of the septic-based
sewage treatment systems would require continual maintenance and be susceptible to issues related to overfilling,
clogging, and accidental hazardous release. In addition to these, the existing septic systems are nearing the end of
their remaining useful lifespan, which would require the Band to plan for the ongoing abandonment and
replacement of these systems. This replacement poses a concern if additional land on properties is limited, as the
existing systems would be abandoned in place. The use of septic systems limits population growth as the systems
do not easily scale to increased development or allow for high density residential construction. The continued use
also eliminates the potential for use of recycled water. Land use is limited with septic systems, as developments
cannot be constructed where existing septic systems are located. Septic systems offer limited treatment potential
compared to modern wastewater treatment plants. According to the characteristics described above for this
alternative, Alternative 1 is not the recommended alternative.

3.1.2 Proposed Project (Preferred Alternative)

The Band is proposing the abandonment of the existing decentralized septic-based sewage treatment systems on
individual properties and the construction of a community sewer system with a new WWTP. The WWTP is proposed
to be a Membrane Bioreactor (MBR) Package type plant. The Proposed Project would include the construction of
sewer gravity pipelines, sewer lift stations, and sewer force mains, as well as the construction of the infrastructure
to convey and store recycled water. Table 3.1: Sewer Facility Improvement Summary summarizes the lengths of
pipeline to be installed by the Proposed Project.

Table 3.1: Sewer Facility Improvement Summary

Infrastructure Type Measurement Size
Sewer Force Mains Linear Feet 12,840
Gravity Sewer Line Linear Feet 64,000
Recycled Water Distribution Lines Linear Feet 5,500
Wastewater Treatment Plant? Acres 8.5
Notes:

1. Area for the entire WWTP site not exclusive to the proposed structure floor area.

Environmental Assessment Kimley-Horn and Associates, Inc.
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The proposed WWTP site would occupy an approximately 8.5-acre portion of land immediately west of District A.
The WWTP site would include the following facilities:

e  An administrative building; e Aninfluent pump station;

e Asludge processing facility; e A 50,000-gallon recycled water storage tank;
e An MBR wastewater treatment facility; e Arecycled water pump station;

e Three percolation ponds; e An electrical pad, meter and transformer; and
e An emergency storage pond; e A backup generator.

e AUV treatment facility;

New recycled water lines would also be constructed to connect from the WWTP area to the existing recycled water
infrastructure which connects to the western portion of District A. Additionally, a new private roadway would be
constructed around the perimeter of proposed WWTP structures. The roadway would be secured with gated entry
at the eastern and western entrances. See Figure 3.1: Wastewater Treatment Plant Site Layout for an overview of
proposed structures within the WWTP.

3.1.3 Construction

Construction of the Proposed Project is expected to occur in five phases. See Figure 3.2: Phasing Plan for an overview
of the proposed phase of development for each district.

During construction, actual ground disturbance will be limited to the installation of the access roads, equipment skid
pads, the underground sewer, recycled water and electrical facilities, and WWTP structures. Construction would also
include the repaving of roadways above sewer facilities installed in existing paved streets. Table 3.2: Construction
Estimates summarizes the estimated earthwork to be completed during construction of the Proposed Project.

Table 3.2: Construction Estimates

-~ Earthwork (CY
Phase # Facility W Fill Net Cut
Initial WWTP 0 0 0
Gravity Pipe 8825 9273 -448
1 Sewer Lift Stations 0 0 0
Sewer Force Mains 617 617 0
Recycled Water Pipe 2965 2965 0
Gravity Pipe 3637 3774 -137
2 Sewer Lift Stations 0 0 0
Sewer Force Mains 724 724 0
WWTP Expansion 0 0 0
3 Gravity Pipe 6752 7052 -300
Sewer Lift Stations 0 0 0
Sewer Force Mains 731 731 0
Gravity Pipe 5420 5616 -196
4 Sewer Lift Stations 0 0 0
Sewer Force Mains 1753 1753 0
Gravity Pipe 1951 2037 -86
5 Sewer Lift Stations 0 0 0
Sewer Force Mains 1560 1560 0
Total | 34935 36102 -1167

Construction activities would require the transportation of workers and materials. The Proposed Project and is
expected to generate approximately 20 worker trips during site preparation activities which would include minor
grading/clearing and scraping of the surface to enable the construction of the proposed project. This also would

Environmental Assessment Kimley-Horn and Associates, Inc.
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include 70 trips during construction needed for the installation of fencing and foundations, as well as approximately
40, 130-mile round trip haul trips within the air basin.

3.1.4 Operations

A staff of knowledgeable, trained and certified operators and supervisors are required to maintain successful
operation of the proposed WWTP. Operations for package Wastewater Treatment Plants can be straightforward for
Wastewater Treatment Plant operators, as the manufacturer can provide maintenance and support remotely.

The membrane bioreactor wastewater treatment plant is considered a Class |ll Wastewater Treatment Plant
classification, according to the California Title 23 Division 3 Chapter 26 (Article 2, § 3675). Due to this classification,
it is expected that the maintenance staff will be comprised of no less than one (1) Chief Plant Operator with Grade Il
Certificate, two (2) Shift Supervisors with Grade Il Certificate, and two (2) operators with Grade | Certificate or
Operator in Training Certificate, operating in shifts.

The Proposed Project (Alternative 2), as described in the EA, includes the construction of new community
wastewater treatment system, abandonment of the existing individual septic-based sewage treatment systems.
These new wastewater facilities would be constructed throughout 5,450 acres of three districts (Districts A, B, and C)
of the Band’s Reservation area, inclusive of a 325-acre portion of land northwest of District B (refer to Figure 1.1:
Regional Vicinity and Figure 1.2: District Map).

The project construction is proposed to be completed in five phases, dependent on funding availability. While
construction can be completed concurrently, as a conservative approach, the construction of the Proposed Project
was estimated to occur over a period of approximately 9.5 years, with each phase of construction consecutively
following the previous phase. Phase 1 would occur over approximately 2.5 years. Phase 2 would occur over
approximately 1.5 years. Phase 3 would occur over approximately 2 years. Phase 4 would occur over 2 years. Phase 5
would occur over approximately 1.5 years.

Alternative 2 would address the growing population of the Band Reservation Area, along with the resulting increased
generation of wastewater, and would provide improved wastewater treatment capacity for the Band, reducing
health risks and nuisance odors associated with poorly treated wastewater. Additionally, the WWTP would increase
the availability of recycled water within the Band Reservation area, further increasing water efficiency during
drought conditions experienced in the State.

3.2 Alternatives Considered but Eliminated from Further Analysis

The following alternatives were considered in the Sewer Feasibility Study prepared by Kimley-Horn dated
September 18, 2023, but ultimately were removed from further analysis following the recommendation of the
proposed Project.

3.2.1 Alternative 3: Conventional Activated Sludge Wastewater Treatment Plant

This alternative would include the development of a conventional activated sludge Wastewater Treatment Plant
process that includes screening, grit removal, primary sedimentation, secondary treatment and disinfection
treatment processes. The activated sludge process is a biological treatment process that involves the conversion of
organic matter and other constituents in the wastewater to gases and cell tissue by a large mass of aerobic
microorganisms maintained in suspension by mixing and aeration. The microorganisms form flocculent particles that
are separated from the process effluent in a sedimentation tank and are returned subsequently to the aeration
process or wasted. This alternative was eliminated from subsequent analysis since this type of wastewater treatment
plant would require a greater amount of maintenance and oversight, higher operational and construction costs, and
would be sensitive to variances in volume and effluent composition. Additionally, when compared to MBR systems,

Environmental Assessment Kimley-Horn and Associates, Inc.
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effluent created by Alternative 3 would be treated to an inferior quality compared to the proposed Project. As such,
potential impacts to groundwater would be greater under this alternative and effluent would require more extensive
treatment prior to use as a non-potable water source. Also, compared to the smaller footprint required for MBR
systems, this alternative would require greater ground moving activities during construction, increasing the amount
of disturbed earth, and increasing the potential to encounter buried resources.

3.2.2 Alternative 4: Sequencing Batch Reactor Wastewater Treatment Plant

This alternative would involve the development of a sequencing batch reactor. This type of reactor would complete
all steps of the activated sludge process (including effluent fill, biological reaction, and settling) within the same
reactor. This alternative was removed from consideration due to its decreased ability to remove nitrogen and
phosphorus from the wastewater and its increased maintenance cost and effort. As with Alternative 3, this
alternative would pose greater potential impacts to groundwater quality and recycled water use due to the inferior
effluent quality.
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San Pasqual Community Sewer
4.0 Affected Environment

4.0 AFFECTED ENVIRONMENT

4.1 General Description

The affected environment encompasses those areas that could be directly affected if the San Pasqual Community
Sewer Proposed Project (Proposed Project) is implemented. This chapter details the existing conditions in the
General Study Area (GSA), Detailed Study Area (DSA), and Area of Potential Effect (APE). The environmental resource
categories are organized to identify any relevant potential environmental impacts. The potential environmental
impacts of the No Action and Proposed Project alternatives are discussed in Chapter 5.0, Environmental
Consequences, of this Environmental Assessment (EA).

4.1.1 Overview of Proposed Project Area and Environs

The Proposed Project area consists of mostly residential uses and smaller, neighborhood-scale commercial and light
industrial uses. A full description of the Proposed Project is included in Chapter 1 of this EA. The proposed
improvements would occur throughout the entirety of the Reservation, with some areas within the existing footprint
of the roadway infrastructure and others in undeveloped locations. The Proposed Project area, being multiple district
areas (Districts A, B, and portions of C) of the San Pasqual Band of Mission Indians (Band) Reservation Area, include
varied terrain and elevations. Representative photos of the Proposed Project area are shown in Figure 4.1: Site
Photos.

Surrounding land use designations to the west and south are for mixed-use and land use designations to the north
and east are for medium residential. The existing land uses to the west and south consist of vacant land with sparse
commercial retail developments, and to the north and east, land uses consist of existing residential developments.

District A of the Band Reservation area is largely undeveloped and vacant with the majority of development placed
along the northern and western portions of the district. Most developments within District A consist of residential
units along with scattered, smaller commercial uses. Development within District A is located along Canal Road which
forms the western border of the district.

District B of the Reservation area is largely developed with residential uses and commercial uses. District B also
includes light industrial uses such as storage yards as well as farms and other agricultural uses. District C within the
Proposed Project areas is largely undeveloped with residential structures occupying the northeast corner of the
district.

4.1.2 Location Maps

The San Pasqual Band Reservation area is located within the County of San Diego (County) in the State of California
(State). The Proposed Project area is southeast, of the Valley Center Census Designated Place and west of Hellhole
Canyon County Preserve. The Proposed Project area is approximately 1.5 miles south of the Rincon Band of Luiseno
Indians Reservation.

Locally, the site is approximately 8.5 miles north of State Route 78 (SR-78), 9.6 miles east of Interstate 15 (I-15) and
0.75 miles south of San Diego County Route S6 (S6).

The Proposed Project area would comprise three districts of the Band Reservation Area and an additional parcel of
land within the northwestern portion of the County of San Diego in the State of California. The Proposed Project
would occupy 13 parcels with Assessor Parcel Numbers as follows: 18906025; 18918114; 77189170; 18917105;
19003109; 19017101; 19017202; 19004002; 18918051; 18919109; 18918115; 18908027; and 18906024.
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4.1.3 Resource Areas Not Affected by the Proposed Project
Wild and Scenic Rivers

According to the National Wild and Scenic Rivers System, the Proposed Project area is not located adjacent to, or
near, any categorized wild and scenic rivers. Further, no wild and scenic rivers are located in the County of San
Diego.! As such, this resource would not be affected by the Proposed Project.

4.1.4 Existing Condition Imagery

See Figure 4.1: Site Photos.

4.2 Topography, Geology, and Soils
4.2.1 Regulatory Setting

No soil or geologic regulations are applicable to the Proposed Project.

4.2.2 Affected Environment

The Proposed Project area contains varied terrain and steep slopes. The steepest slopes occur in District C, with
District A containing steep slopes away from the developed area, and moderate slopes throughout District B. The
proposed Wastewater Treatment Plant would occupy an area which does contain light slopes with moderate slopes
appearing at the western border of District A.2

The United States Department of Agriculture Natural Resource Conservation Service (NRCS) custom soil report
(Appendix A) generated for this Proposed Project shows that the Proposed Project area contains multiple soil types.
Table 4.1: Soil Composition below summarizes the soil types present within the Proposed Project area. Figure 4.2:
Soil Composition and Figure 4.3: Soil Key shows the soil composition of the general Proposed Project Area.

Table 4.1: Soil Composition

Soil Symbol Soil Description
AcG Acid igneous rock
CmrG Cieneba-Rock outcrop complex, 30 to 75 percent slopes, very stony
CnE2 Cieneba-Fallbrook rocky sandy loams, 9 to 30 percent slopes, eroded
CnG2 Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent slopes, eroded
FaC2 Fallbrook sandy loam, 5 to 9 percent slopes, eroded
FaD2 Fallbrook sandy loam, 9 to 15 percent slopes, eroded
FaE2 Fallbrook sandy loam, 15 to 30 percent slopes, eroded
FvD Fallbrook-Vista sandy loams, 9 to 15 percent slopes
FVE Fallbrook-Vista sandy loams, 15 to 30 percent slopes
PeC Placentia sandy loam, 2 to 9 percent slopes, warm MAAT, MLRA 19
VaB Visalia sandy loam, 2 to 5 percent slopes
VsD Vista coarse sandy loam, 9 to 15 percent slopes, MLRA 20
VsE2 Vista coarse sandy loam, 15 to 30 percent slopes, eroded
VvD Vista rocky coarse sandy loam, 5 to 15 percent slopes
Source: Natural Resource Conservation Service (NRCS). 2024. Custom Soil Resource Report for San Diego County Area,
California San Pasqual Community Sewer Conversion. Page 11. Retrieved from:
https://websoilsurvey.sc.egov.usda.gov/WssProduct/tifrwcdzxind02 qlkdiSugpp/GN 00002/20240302 21592709476 6
3 Soil Report.pdf (Accessed March 2, 2024).

1 National Wild and Scenic Rivers System. 2024. National Wild and Scenic Rivers System California. Retrieved from:
https://www.rivers.gov/california (Accessed June 13, 2024).

2 United States Geological Survey (USGS). 2024. National Map. 3DEP Elevation — Slope Map Layer. Retrieved from:
https://apps.nationalmap.gov/viewer/ (Accessed March 2, 2024).
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The Proposed Project area does not exist along a known fault line.® The Proposed Project area does not exist within
a region which is known to have expansive clays or landslide susceptibility.* Additionally, the Proposed Project area
does not contain known minerals of value.®

4.3 Water Resources

4.3.1 Regulatory Setting
Section 404 United States Army Corps of Engineers

Section 404 of the Clean Water Act is administered and enforced by the U.S. Army Corps of Engineers (USACE) and
the U.S. Environmental Protection Agency (EPA). Section 404 establishes a program to regulate the discharge of
dredged and fill material into Waters of the United States, including wetlands and coastal areas below the mean
high tide. USACE administers the day-to-day program, and reviews and considers individual permit decisions and
jurisdictional determinations. USACE also develops policy and guidance and enforces Section 404 provisions.

Clean Water Act

Pursuant to Section 404 of the Clean Water Act (33 U.S. Code [USC] Section 1251 et seq.; CWA), the USACE is
authorized to regulate any activity that would result in the discharge of dredged or fill material into waters of the
U.S. (including wetlands), which include those waters listed in 33 Code of Federal Regulations (CFR) 328.3
(as amended at 88 Federal Register (FR) 61964, September 8, 2023).

The Regional Water Quality Control Board (RWQCB), a division of the State Water Resources Control Board (SWRCB),
is required to provide “certification that there is reasonable assurance that an activity that may result in the
discharge to waters of the U.S. will not violate water quality standards.” Water Quality Certification must be based
on the finding that proposed discharge will comply with applicable water quality standards.

The National Pollutant Discharge Elimination System (NPDES) is the permitting program for discharge of pollutants
into surface waters of the U.S. under CWA § 402.

Clean Water Rule

On September 12, 2019, the EPA and Department of the Army signed a final rule to repeal the 2015 Clean Water
Rule (2015 Rule) and re-codify the regulatory text defining “waters of the United States” that existed prior to the
2015 Rule. The new regulations went into effect on December 23, 2019. One of the proposed changes includes
ephemeral features that contain water only during or in response to rainfall would no longer be considered “waters
of the United States’ under the jurisdiction of the USACE.

The EPA and USACE are in receipt of the U.S District Court for the District of Arizona’s August 30, 2021, order vacating
and remanding the Navigable Waters Protection Rule in the case of Pascua Yaqui Tribe v. U.S. Environmental
Protection Agency. On October 22, 2019, the EPA and USACE published a final rule to repeal the 2015 Clean Water
Rule: Definition of “waters of the United States” (2015 Rule), which amended portions of the CFR, and to restore the
regulatory text that existed prior to the 2015 Rule.

The final “Revised Definition of ‘Waters of the United States’ rule (the 2023 Rule) became effective on
March 20, 2023. On August 29, 2023, the U.S. EPA and USACE issued a final rule to amend the 2023 Rule to conform
with the U.S. Supreme Court’s May 25, 2023, decision in the case of Sackett v Environmental Project Agency (parts of

3 United States Geological Survey (2024). United States Quaternary Faults. Retrieved from:
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=5a6038b3a1684561a9b0aadf88412fcf (accessed March 2, 2024).

4 County of San Diego. 2021. San Diego County General Plan. Safety Element. Pages 7-22 through 7-23. Retrieved from:
https://www.sandiegocounty.gov/content/dam/sdc/pds/docs/GP/GENERAL%20PLAN April2022 PRINT.pdf (accessed March 2, 2024).

5 Ibid. Page 5-22.
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the January 2023 Rule are invalid under the Supreme Court’s interpretation of the Clean Water Act in the
Sackett decision). Therefore, the jurisdictional delineation prepared for this Project is consistent with the 2023 Rule
and August 29 amendment and includes measurement of the Ordinary High Water Mark (OHWM) to determine
Waters of the United States (WoUS).

National Pollutant Discharge Elimination System

Under the NPDES program (under § 402 of the CWA), all facilities that discharge pollutants from any point source
into Waters of the United States must have a NPDES permit. The term “pollutant” broadly applies to any type of
industrial, commercial, residential, municipal, and agricultural waste discharged into water. Point sources can be
publicly owned treatment works (POTWs), industrial facilities, and urban runoff. Direct sources discharge directly to
receiving waters, and indirect sources discharge to POTWs, which in turn discharge to receiving waters. Under the
national program, NPDES permits are issued only for direct point-source discharges. NPDES issues two basic permit
types: individual and general.

All construction sites one acre or more in size, must file for and obtain an NPDES construction general permit.

Section 303(d) Total Maximum Daily Loads

Section 303(d) requires that states assess the quality of their waters every two years and publish a list of those
waters not meeting the water quality standards established for them. Such waters are then identified as being an
“impaired water body.” Water quality standards are found in the Water Quality Control Plan for the San Diego Basin
(Basin Plan) (RWQCB 2011), and include beneficial uses, water quality objectives necessary to protect these uses,
and the antidegradation policy. For water bodies placed on the 303(d) List of Water Quality Limited Segments, states
are required to develop total maximum daily loads for the pollutants that are causing impairment of the water
quality standards. Once a water body is placed on the 303(d) List of Water Quality Limited Segments, it remains on
the list until a total maximum daily load is adopted and the water quality standards are attained, or there is sufficient
data to demonstrate that water quality standards have been met and delisting from the 303(d) list should take place.

The State Water Resources Control Board (SWRCB) and Regional Water Quality Control Boards (RWQCBs) produce
bi-annual qualitative assessments of statewide and regional water quality conditions. These assessments are focused
on CWA Section 303(d) impaired water listings and scheduling for assignment of Total Maximum Daily Load (TMDL)
requirements. States are required to identify and document any and all polluted surface water bodies, with the
resulting documentation referred to as the Clean Water Act Section 303(d) List of Water Quality Limited Segments,
or more commonly the 303(d) list. This list of water bodies identifies the associated pollutants and TMDLs, along
with pollutant sources and projected TMDL implementation schedules/status. A TMDL establishes the maximum
amount of an impairing substance or stressor that a water body can assimilate and still meet water quality standards.
Additionally, TMDLs allocate that load among pollution contributors. TMDLs are quantitative tools for implementing
state water quality standards, based on the relationship between pollution sources and water quality conditions.

Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) (42 USC Section 300f et seq.) is intended to protect public health by regulating
the nation’s public drinking water supply. The Federal SDWA authorizes the U.S. EPA to set national standards for
drinking water to protect against both naturally occurring and man-made contaminants.

National Flood Insurance Act

The National Flood Insurance Act (1968) established the National Flood Insurance Program (NFIP), which is based on
the minimal requirements for floodplain management and is designed to minimize flood damage within Special
Flood Hazard Areas (SFHAs). FEMA administrates the NFIP. SFHAs are defined as areas that have a one percent
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chance of flooding within a given year. This is also referred to as the 100-year flood. Flood Insurance Rate Maps
(FIRMs) were developed to identify areas of flood hazards within a community.

Executive Order 11988 (Floodplain Management)

Executive Order 11988 (EO 11988) requires that developments avoid impacts to flood plains, to the extent possible.
This requires that each federal agency determine whether a project is located within a floodplain and consider
alternatives to a project’s location within a floodplain, if possible. If the project must reside within a floodplain, the
agency must minimize any potential impacts.

Executive Order 11990 (Protection of Wetlands)

Executive Order 11990 (EO 11990) requires an examination of impacts to wetlands and the maintenance of wetland
areas on federal properties. Per the CWA, wetlands are defined as those areas “that are inundated or saturated by
surface or groundwater at a frequency and duration sufficient to support and that under normal circumstances do
support a prevalence of vegetation typically adapted for life in saturated soil conditions” (CFR Title 33,
Section 328.2[b]). EO 11990 does not prevent the issuance of federal agency permits on non-federal properties.
However, EO 11990 does take effect for proposed actions requiring federal financing. This EO requires that projects
which would effect wetland resources be analyzed under NEPA in order to minimize potential impacts to wetland
resources.

Four federal agencies are directly responsible for the identification of wetlands as part of the implementation of a
variety of federal laws and policies. These agencies are the U.S. Army USACE, EPA, U.S. Fish and Wildlife Service
(USFWS), and NRCS. The EPA also has authority over wetlands and may override a USACE permit.

When a project may create impacts for wetlands, the project generally requires a permit. Substantial impacts to
wetlands may require an Individual Permit. Projects that only minimally affect wetlands may meet the conditions of
one of the existing Nationwide Permits.

4.3.2 Affected Environment
Surface Water and Groundwater

The Escondido Canal, now an underground stormwater pipeline, crosses District A of the Proposed Project area
immediately east of Canal Road in a north/south direction. The Proposed Project area does not contain other
standing bodies of water. The Band Reservation area is not directly above a known groundwater basin. The nearest
groundwater basin to the Proposed Project area is the Upper San Luis Rey Valley approximately 0.8 miles north of
District A and District B. ©

Floodplain

The Proposed Project area includes a portion of the Moosa Canyon Subwatershed within the larger Lower San Luis
Rey River Watershed. The Federal Emergency Management Agency’s (FEMA’s) Flood Insurance Rate Map (FIRM),
which was developed in partnership with the County of San Diego shows that Special Flood Hazard Areas (SFHAs)
delineated within or near the project site include:

1) Zone AE - floodplain limits resulting from the 1% annual chance event (aka 100-year storm). Zone AE
floodplains are computationally derived and result in the determination of specific Base Flood Elevations
(BFEs).

6 San Diego County Water Authority. 2020. 2020 Urban Water Management Plan. Page 5-8. Retrieved from: https://www.sdcwa.org/wp-
content/uploads/2021/03/Draft-2020-UWMP.pdf (accessed March 3, 2024).
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2) Zone AO - area of shallow, or unconfined flows and generally considered to be less than 3' depth.

3) Zone X (shaded) - area of moderate potential flood risk, or the floodplain limits associated with the 0.2%
annual chance event (aka 500-year storm).

4) Regulatory Floodway - the regulatory floodway is the portion of Zone AE that is restricted from
development due to increased risk. It is characterized with deep and swiftly flowing water. Floodways are
computationally derived through an encroachment analysis and are the primary tool used by most member
communities to apply flood risk to the land planning process.

Figure 4.4: Existing Hydraulic Conditions, shows the FEMA flood zone categories which appear on the Proposed
Project area, as well as the flood areas identified during the floodplain modeling conducted for the Band’s Proposed
Project. The Proposed Project area is within the Federal Emergency Management Agency (FEMA) Zone A(E), Area of
High Risk Flood Hazard.

Wetlands

The Proposed Project area is located in three sub-watersheds, all within the San Luis Rey-Escondido Watershed. The
northeast portion of the Proposed Project area is located within the Paradise Creek — San Luis Rey River Sub-
watershed (Hydrological Unit code 12 [HUC12] 180703030201), the northwest corner of the Proposed Project area
is located within the Keys Creek Sub-watershed (HUC12 180703030204), and the southern area of the Proposed
Project area is located within the Moosa Canyon Sub-watershed (HUC 180703030301). The Survey Area is within the
foothills west of Paradise Mountain, a part of the Peninsular Mountain Ranges. Waters initially flow in different
directions based on the topography of the three sub-watersheds encompassing the Survey Area, before all
discharging into the San Luis Rey River which flows parallel to State Route (SR) 76 before eventually emptying into
the Pacific Ocean, between Oceanside and Marine Corps Base Camp Pendleton.

Non-wetland waters include drainages that have connectivity to the San Luis Rey River by following the path of flow
via Paradise Creek, Keys Creek, and Moosa Canyon Stream, of which 1.45 acres are potential USACE jurisdictional
waters. Additionally, a total of 6.53 acres of wetland vegetation is present within the Proposed Project area, including
a 100-ft area surrounding the Proposed Project area, that are potentially under the jurisdiction of the USACE. Per
EO 11990, USACE is one of the federal agencies which are responsible for identifying wetland resources.

4.4 Biological Resources

4.4.1 Regulatory Framework
Federal Endangered Species Act

The federal Endangered Species Act of 1973 (ESA; 16 U.S.C Section 1531 et seq.), as amended, provides for the listing
of endangered and threatened species of plants and animals and the designation of critical habitat for listed species.
The ESA regulates the “taking” of any endangered fish or wildlife species, per Section 9 of the ESA. As development
is proposed, the responsible agency or individual landowner is required to consult with the USFWS to assess
potential effects to listed species (including plants) or its critical habitat, pursuant to Section 7 and 10 of the ESA.
During Section 7 consultation with USFWS, IHS as the lead agency shall make a Finding of Effect and shall obtain
USFWS concurrence with said Finding of Effect. If it is determined that potential effects to a species would likely
occur, measures to avoid or reduce such effects must be identified. USFWS may issue an incidental take statement,
following consultation and the issuance of a Biological Opinion. This allows for take of the species that is incidental
to another authorized activity, provided that the action will not adversely affect the existence of the species. Section
7 of the ESA provides for the provision of an incidental take statement for projects where interagency cooperation
is necessary to ensure that a federal action/decision does not jeopardize the existence of a listed species.
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Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 USC 703-711), provides legal protection for almost
all bird species occurring in, migrating through, or spending a portion of their life cycle in North America by restricting
killing, taking, collecting, and selling or purchasing of native bird species or their parts, nests, or eggs. USFWS
determined it was illegal under the MBTA to directly kill or destroy an active nest (nest with eggs or nestlings) of,
nearly any bird species (with the exception of non-native species through the MBTA Reform Act of 2004). Certain
game bird species are allowed to be hunted for specific periods determined by federal and state governments. The
intent of the MBTA is to eliminate any commercial market for migratory birds, feathers, or bird parts, especially for
eagles and other birds of prey. As authorized by the MBTA, the USFWS issues permits to qualified applicants for the
following types of activities:

e  Falconry

Raptor propagation

Scientific collecting

Special purposes, such as rehabilitation, education, migratory game bird propagation, and salvage

Take of depredating birds, taxidermy, and waterfowl sale and disposal

The regulations governing migratory bird permits can be found in Title 50, Part 13 (General Permit Procedures) and
Part 21 (Migratory Bird Permits) of the CFR.

4.4.2 Affected Environment

A Biological Survey Report for the Proposed Project was prepared by Chambers Group, Inc. in May 2024 (Appendix E)
to determine potential effects to biological resources and jurisdictional waters with the Proposed Project. The
methodology for determining the effects to biological resources as a result of the Proposed Project included a
literature review, jurisdictional delineation, a biological field reconnaissance survey, and a records search through
appropriate databases to determine historical occurrences of plant and wildlife species within the Proposed Project
Area. The Proposed Action area encompasses approximately 173 acres of the San Pasqual Band of Mission Indians
(SPBMI) Reservation. The Survey Area analyzed in the Biological Survey Report included a 100-foot (ft) buffer around
the Proposed Action Area to account for potential staging areas, covering a total of 389 acres.

Additionally, IHS has completed informal consultation with USFWS as mandated by Section 7 of the ESA. Upon
completion of consultation, USFWS proposed that IHS complete focused species surveys for coastal California
gnatcatcher and least Bell’s vireo. The results of the focused surveys determined that coastal California gnatcatcher
and least Bell’s vireo were absent from the Project site. The survey results were delivered to USFWS and IHS
subsequently revised the determination of the effects to be “No Effect.”

Threatened and Endangered Species

Vegetation Communities and Special Status Plant Species

Seventeen native vegetation communities and five other land cover types were identified within the Survey Area.
Within the vegetation communities and land cover types, 98 plant species were observed and recorded. No special
status species were observed during the survey effort. However, the Potential For Occurrence (PFO) of special status
plant species to occur within the Survey Area (the Proposed Action area plus a 100-foot buffer) was determined by
analyzing the quality of habitat, elevation, soil type, historical occurrences, and results of the field survey.

Through searches of historical records of occurrence through the appropriate databases (CDFW 2024; CNPS 2024),
nine special status plant species are known to occur within the vicinity of the Proposed Survey Area. Of these nine
plant species, four are considered absent, one has a low potential, and four have a moderate PFO within the Survey
Area. The spreading navarretia is a federally listed threatened species has a low potential to occur within the Survey

Environmental Assessment Kimley-Horn and Associates, Inc.
4-7 February 2026



San Pasqual Community Sewer
4.0 Affected Environment

Area because the habitat needed to support the species is limited and of poor quality. The four plant species that
have a moderate potential to occur within the Survey Area include the San Diego thorn-mint and the thread-leaved
brodiaea, which are both federally listed threatened species, as well as the San Diego ambrosia and Nevin’s barberry,
which are both federally listed endangered species.

All four plant species were determined to have a moderate PFO based on either of the following two criteria: if
marginal habitat is present within the Survey Area and historical records of the species exist within the immediate
vicinity of the Survey Area (approximately 3 miles); or if the habitat requirements or environmental conditions
associated with the species occur within the Survey Area, but no historical records exist within 5 miles of the Survey
Area.

General Wildlife and Special Status Wildlife Species

A total of 54 wildlife species were detected during the survey. Wildlife species detected during the survey were
characteristic of the existing Survey Area conditions. No special status species were observed during the survey
effort. Habitat for nesting birds and raptors was present through the Survey Area. Additionally, the quality of habitat,
elevation, soil type, historical occurrences, and results of the field survey were used to determine the PFO of special
status wildlife species.

A database search (CDFW 2024I, USFWS 2024b and 2024d) identified 10 special status wildlife species that may
potentially occur within the Survey Area, all of which include federally listed endangered species, federally listed
threatened species, proposed listed endangered species, proposed listed threatened species, and Birds of
Conservation Concern (BCC). Of the 10 identified special status wildlife species, six special status wildlife species
were considered absent from the Survey Area, three species have a low PFO, and one species has a moderate PFO.

The three wildlife species that have low PFO within the Survey Area include the federally listed endangered
southwestern willow flycatcher, the federally listed threatened Stephens’ kangaroo rat, and the federally proposed
threatened western spadefoot. These three wildlife species have a low potential to occur within the Survey Area
since habitat is of poor quality and/or historical records of these species do not exist within 5 miles of the Survey
Area.

The one wildlife species that has moderate PFO within the Survey Area is the federally listed endangered arroyo
toad. This special status wildlife species has a moderate potential to occur within the Survey Area based on either of
the following two criteria: if marginal habitat is present within the Survey Area and historical records of the species
exist within the immediate vicinity of the Survey Area (approximately 3 miles); or if the habitat requirements or
environmental conditions associated with the species occur within the Survey Area, but no historical records exist
within 5 miles of the Survey Area.

United States Fish and Wildlife Service Critical Habitat

USFWS Critical Habitat is defined as areas of land, water, and air space containing the physical and biological features
essential for the survival and recovery of endangered and threatened species. Designated Critical Habitat includes
sites for breeding and rearing, movement or migration, feeding, roosting, cover, and shelter. Designated Critical
Habitat delineates all suitable habitat, occupied or not, that is essential to the survival and recovery of the species.

According to the USFWS Critical Habitat WebGIS map, the Survey Area does not occur within designated Critical
Habitat (USFWS 2024b). The closest Critical Habitat is located approximately 2.2 miles southwest of the Survey Area
(for coastal California gnatcatcher), 2.2 miles southeast of the Survey Area (arroyo toad), and 3.6 miles northeast of
the Survey Area (southwestern willow flycatcher).
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Wildlife Corridors and Migratory Birds

Wildlife corridors are areas that connect fragmented habitats. They serve as wildlife linkages between otherwise
fragmented patches of habitat caused by changes in vegetation communities, rugged terrain, and human
disturbances. The Proposed Project area is in a marginal wildlife corridor for mammals and local birds that travel
through the mountain range and use the many waterways within the Survey Area. However, much of the
surrounding area contains agricultural and low-density residential development, making much of the Proposed
Project area suboptimal for wildlife movement. Furthermore, there is ample open space to the south and west of
the Survey Area to allow for species movement. There are ephemeral and intermittent drainages that cross through
the Survey Area which offer movement corridors for wildlife including migratory and riparian birds. The Escondido
Canal previously meandered through the Survey Area and acted as a corridor for fish, toad, and riparian bird species
with connectivity to Lake Wohlford. As part of the San Pasqual Undergrounding Project to remove, relocate, and
replace approximately 2.5 miles of the Escondido Canal that crosses through the San Pasqual Indian Reservation, the
Escondido Canal was largely rerouted outside of the Survey Area and undergrounded along North Wohlford Road in
2022. The original canal right-of-way (ROW) remains undeveloped and still acts as a corridor for wildlife but lacks an
open water source for wildlife to drink from or aquatic movement.

4.5 Air Quality
4.5.1 Regulatory Setting
Federal Clean Air Act

Air Quality is federally protected by the Federal Clean Air Act (CAA) and its amendments. Under the CAA, the United
States Environmental Protection Agency (U.S EPA) developed the primary and secondary National Ambient Air
Quality Standards (NAAQS) for the pollutants including: ozone (Os), carbon monoxide (CO), nitrogen dioxide (NO,),
sulfur dioxide (SO,), particulate matter less than or equal to 10 microns in diameter (coarse particulates or PMyg),
particulate matter less than or equal to 2.5 microns in diameter (fine particulates or PM,s), and lead. The primary
standards were established at levels sufficient to protect public health, with a satisfactory margin of safety. The
secondary standards were established to protect public welfare from other adverse effects of air pollution.

The CAA requires that states identify those areas where the NAAQS are not met for criteria air pollutants. The U.S.
EPA has designated such areas as nonattainment areas. A state with a nonattainment area must prepare a State
Implementation Plan (SIP) that details the programs and requirements the state will use to meet the NAAQS by the
deadlines specified in the CAA.

4.5.2 Affected Environment

This air quality impact analysis considers construction and operational impacts associated with the Proposed Project.
Where criteria air pollutant quantification was required, emissions were modeled using the California Emissions
Estimator Model (CalEEMod). CalEEMod is a statewide land use emissions computer model designed to quantify
potential criteria pollutant emissions associated with both construction and operations from a variety of land use
projects. Air quality impacts were assessed according to methodologies recommended by the California Air
Resources Board (CARB) and the San Diego County Air Pollution Control District (SDAPCD).

Attainment Status

The Proposed Project site is located within the San Diego Air Basin (SDAB). Table 4.2: San Diego County Attainment
Status shows the attainment status of each criteria pollutant within the SDAB. Areas that meet NAAQS are classified
as attainment areas, while areas that do not meet these standards are classified as nonattainment areas. Areas for
which there is insufficient data available are designated unclassified. The Proposed Project will be below de minimis
levels.

Environmental Assessment Kimley-Horn and Associates, Inc.
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Table 4.2: San Diego County Attainment Status

Criteria Pollutant Federal Designation
Ozone (8-Hour) Nonattainment
Ozone (1-Hour) Attainment !
Carbon Monoxide Attainment
PM1o Unclassifiable 2
PM; s Attainment
Nitrogen Dioxide Attainment
Sulfur Dioxide Attainment
Lead Attainment
Sulfates No Federal Standard
Hydrogen Sulfide No Federal Standard
Visibility No Federal Standard
Notes:
1. The federal 1-hour standard of 12 ppm was in effect from 1979 through June 15, 2005. The revoked standard is

referenced here because it was employed for such a long period and because this benchmark is addressed in State
Implementation Plans.

At the time of designation, if the available data does not support a designation of attainment or nonattainment, the
area is designated as unclassifiable.

The California Air Resources Board (CARB) has not reclassified the region to attainment yet due to (1) incomplete data,
and (2) the use of non-California Approved Samplers (CAS). While data collected does meet the requirements for
designation of attainment with federal PM2.5 standards, the data completeness requirements for state PM2.5
standards substantially exceed federal requirements and mandates and have historically not been feasible for most air
districts to adhere to given local resources. APCD has begun replacing most regional filter-based PM2.5 monitors as
they reach the end of their useful life with continuous PM2.5 air monitors to ensure collected data meets stringent
completeness requirements in the future. APCD anticipates these new monitors will be approved as "CAS" monitors
once CARB review the list of approved monitors, which has not been updated since 2013.

Source: San Diego County Air Pollution Control District,

Attainment Status,

https://www.sdapcd.org/content/sdapcd/planning/attainment-status.html, accessed April 2024.

The San Diego County Air Pollution Control District (SDAPCD) is responsible for ensuring that NAAQS are met in San
Diego County. The SDAPCD monitors ambient air pollutant levels throughout the region and implements strategies

to ensure the region attains the NAAQS.

Ambient Air Quality Conditions

The SDAPCD operates a network of ambient air monitoring stations throughout San Diego County. The monitoring
stations continuously measure ambient concentrations of air pollutants and determine whether the ambient air
quality meets the NAAQS and the CAAQS. These measurements are used to help forecast daily air pollution levels.
Table 4.3: Ambient Air Quality Data summarizes the published monitoring data since 2020 for each year monitoring
data is available. The two closest monitoring stations to the Proposed Project site include the Pala Airpad Monitoring
Station and San Diego Rancho Carmel Drive Monitoring Station, located approximately 16 miles northwest and

20 miles southwest of the Proposed Project site, respectively.

Table 4.3: Ambient Air Quality Data

Criteria Pollutant | 2020 2021 2022
Ozone (03)?

1-hour Maximum Concentration (ppm) 0.057 0.064 0.087

8-hour Maximum Concentration (ppm) 0.052 0.059 0.080
Number of Days Standard Exceeded

CAAQS 1-hour (>0.09 ppm) 0 0 0

NAAQS 8-hour (>0.070 ppm) 0 0 2
Carbon Monoxide (CO) 2

1-hour Maximum Concentration (ppm) 3.3 3.0 2.2
Number of Days Standard Exceeded

NAAQS 1-hour (>35 ppm) 0 0 0

CAAQS 1-hour (>20 ppm) 0 0 0

Environmental Assessment
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Criteria Pollutant | 2020 | 2021 | 2022
Nitrogen Dioxide (NO;)2

1-hour Maximum Concentration (ppm) | 0.054 | 0.054 | 0.056
Number of Days Standard Exceeded

NAAQS 1-hour (>.100 ppm) 0 0 0

CAAQS 1-hour (>0.18 ppm) 0 0 0

Particulate Matter Less Than 10 Microns (PM,)

National 24-hour Maximum Concentration (ug/m3) — — —

State 24-hour Maximum Concentration (pug/m3) — — —

State Annual Average Concentration (CAAQS=20 pg/m3) — — —

Number of Days Standard Exceeded

NAAQS 24-hour (>150 pg/m3) — - —

CAAQS 24-hour (>50 pg/m3) — - —

Particulate Matter Less Than 2.5 Microns (PM; s) 2

National 24-hour Maximum Concentration (ug/m3) 40.2 23.5 14.9
State 24-hour Maximum Concentration (ug/m?3) * * *
Number of Days Standard Exceeded
NAAQS 24-hour (>35 pg/m3) | 3 0 0
NAAQS = National Ambient Air Quality Standards; CAAQS = California Ambient Air Quality Standards; ppm = parts per million;
pg/m3 = micrograms per cubic meter; — = not measured; * = insufficient data to determine the value
Notes:

1. Measurements taken at the Pala Airpad Monitoring Station at 10848 Hwy 76, Pala, CA 92059.
2. Measurements taken at the San Diego Rancho Carmel Drive Monitoring Station at 11403 Rancho Carmel Drive, San Diego, CA 92128.

Source: All pollutant measurements are from the CARB Aerometric Data Analysis and Management System database
(https://www.arb.ca.gov/adam) except for CO, which were retrieved from the CARB Air Quality and Meteorological Information System
(https://www.arb.ca.gov/agmis2/aqdselect.php).

State Implementation Plan

The CAA requires each state to prepare an air quality control plan referred to as the SIP. The SIP is a living document
that is periodically modified to reflect the latest emissions inventories, plans, and rules and regulations of air basins
as reported by the agencies with jurisdiction over them. Additionally, the SIP includes strategies and control
measures to attain the NAAQS by deadlines established by the CAA. The SDAPCD is responsible for preparing and
implementing the portion of the SIP applicable to the SDAB. The U.S. EPA has the responsibility to review all SIPs to
determine whether they conform to the requirements of the CAA.

The most recent version of the SIP for San Diego County is the Eight-Hour Ozone Attainment Plan (Attainment Plan),
adopted in October 2020, which incorporates plans for attaining and maintaining the 8-hour 75 parts per billion
(ppb) and 70 ppb O3 NAAQS by 2026 and 2032, respectively. To attain NAAQS the Attainment Plan accommodates
emissions from all sources, including natural sources, through implementation of control measures on stationary
sources. The Attainment Plan also considers emissions and reduction strategies related to mobile sources as
regulated by U.S. EPA and CARB.

The SDAPCD relies on the Regional Air Quality Strategy (RAQS) to demonstrate how the region will comply with the
O3 NAAQS. The RAQS details how the region will manage and reduce Os precursors (NOx and volatile organic
compounds [VOC]) by identifying measures and regulations intended to reduce these pollutants.

4.6 Greenhouse Gases
4.6.1 Regulatory Setting

To date, no national standards have been established for nationwide GHG reduction targets, nor have any
regulations or legislation been enacted specifically to address GHG emissions reduction at the project level.

Environmental Assessment Kimley-Horn and Associates, Inc.
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4.6.2 Affected Environment

Greenhouse gas (GHG) emissions from human activities nearly doubled between 1970 and 2010 from approximately
27 gigatonnes (Gt) of CO, per year to nearly 49 GtCO, per year. California is a significant emitter of CO, equivalents
(CO2e) in the world and produced 381.3 million metric tons (MMT) of CO,e in 2021.7

GHGs are global pollutants, unlike criteria air pollutants and TACs, which are pollutants of regional and local concern.
Whereas pollutants with localized air quality effects have relatively short atmospheric lifetimes (about 1 day), GHGs
have much longer atmospheric lifetimes of 1 year to several thousand years that allow them to be dispersed around
the globe.

4.7 Noise
4.7.1 Regulatory Setting

No federal noise regulations are applicable to the Proposed Project.

San Diego County Code Noise Ordinance

The County of San Diego Noise Ordinance (Title 3, Division 6, Chapter 4 of the County Code of Regulatory Ordinances;
amended by Ordinance No. 9962) regulates construction-related noise within unincorporated areas of the County
to protect public health and prevent disturbing, excessive, or offensive noise. The ordinance defines construction
equipment broadly, as machinery or tools used in construction activities. Under County guidance, construction
equipment operation is prohibited before 7:00 a.m., after 7:00 p.m., and on Sundays and County-recognized
holidays. The ordinance establishes a maximum 75 dBA Leq (8-hour) limit for general construction equipment noise
measured at the property line or at an occupied receiving property.

4.7.2 Affected Environment

Sound is technically described in terms of amplitude (loudness) and frequency (pitch). The standard unit of sound
amplitude measurement is the decibel (dB). The A-weighted decibel scale (dBA) provides this compensation by
discriminating against frequencies in a manner approximating the sensitivity of the human ear. All noise levels
reported in this document are in terms of dBA, but are expressed as dB, unless otherwise noted.

Sound spreads (propagates uniformly outward in a spherical pattern, and the sound level decreases (attenuates) at
a rate of approximately 6 dB for each doubling of distance from a stationary or point source. No excess attenuation
is assumed for hard surfaces like a parking lot or a body of water. Soft surfaces, such as soft dirt or grass, can absorb
sound, so an excess ground-attenuation value of 1.5 dB per doubling of distance is normally assumed. Sound from a
line source, such as a highway, propagates outward in a cylindrical pattern. Sound levels attenuate at a rate of
approximately 3 dB for each doubling of distance from aline source, such as a roadway, depending on ground surface
characteristics.®

Several rating scales have been developed to analyze the adverse effect of community noise on people. Since
environmental noise fluctuates over time, these scales consider that the effect of noise on people is largely
dependent on the total acoustical energy content of the noise as well as the time of day when the noise occurs. For
example, the equivalent continuous sound level (Leg) is the average acoustic energy content of noise for a stated
period of time; thus, the Leq of a time-varying noise and that of a steady noise are the same if they deliver the same
acoustic energy to the ear during exposure. The Day-Night Sound level (Lqn) is @ 24-hour average Leq with a 10 dBA
“weighting” added to noise during the hours of 10:00 p.m. to 7:00 a.m. to account for noise sensitivity in the

7 California Air Resources Board, Current California GHG Emissions Inventory Data, 2000-2021 GHG inventory (2023 Edition),
https://ww?2.arb.ca.gov/ghg-inventory-data (accessed April 2024).
8 California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, Page 2-29, September 2013.
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nighttime. The Community Noise Equivalent Level (CNEL) is a 24-hour average Leq with a 10-dBA weighting added to
noise during the hours of 10:00 p.m. to 7:00 a.m. and an additional 5 dBA weighting during the hours of 7:00 p.m.
to 10:00 p.m. to account for noise sensitivity in the evening and nighttime. Noise environments and consequences
of human activities are usually well represented by median noise levels during the day or night or over a 24-hour
period.

Environmental noise levels are generally considered low when the CNEL is below 60 dBA, moderate in the 60 to 70
dBA range, and high above 70 dBA. Examples of low daytime levels are isolated, natural settings with noise levels as
low as 20 dBA and quiet, suburban, residential streets with noise levels around 40 dBA.° Noise levels above 45 dBA
at night can disrupt sleep. Examples of moderate-level noise environments are urban residential or semi-commercial
areas (typically 55 to 60 dBA) and commercial locations (typically 60 dBA). People may consider louder environments
adverse, but most will accept the higher levels associated with noisier urban residential or residential-commercial
areas (60 to 75 dBA) or dense urban or industrial areas (65 to 80 dBA). Regarding increases in dBA, the following
relationships should be noted:°

o Exceptin carefully controlled laboratory experiments, a 1-dBA change cannot be perceived by humans.
e Qutside of the laboratory, a 3-dBA change is considered a just-perceivable difference.

e A minimum 5-dBA change is required before any noticeable change in community response would be
expected. A 5-dBA increase is typically considered substantial.

e A 10-dBA change is subjectively heard as an approximate doubling in loudness and would almost certainly
cause an adverse change in community response.

Existing Noise Sources

Mobile traffic noise is the primary source of noise in the Proposed Project area. Other sources that contribute to the
existing noise environment include those typical of rural residential areas (e.g., people talking, dogs barking,
landscaping equipment, etc.).

To quantify existing ambient noise levels in the Proposed Project area, Kimley-Horn conducted five short-term
(10-minute) measurements on March 7, 2024; see measurement results and locations in Appendix G. The noise
measurement sites were representative of typical existing noise exposure within and immediately adjacent to the
Proposed Project site. The 10-minute measurements were taken between 10:20 a.m. and 11:52 a.m. Measurements
of Leqare considered representative of the noise levels throughout the day. The average noise levels and sources of
noise measured at each location are listed in Table 4.4: Existing Noise Measurements.

Table 4.4: Existing Noise Measurements

Site Location Date Time Duration Leq (dBA) 1

ST-1 Corner of Kewaak Wy and Lucky Ln 3/7/24 10:38-10:48 AM 10 Minutes 45.9

ST-2 Corner of Kunyaaw Path and Hatepaa Rd 3/7/24 10:20-10:30 AM 10 Minutes 63.9

ST-3 Corner of E Canal Rd and Vasquez Wy 3/7/24 11:32-11:42 AM 10 Minutes 50.0

ST-4 Corner of E Canal Rd and Eshash Rd 3/7/24 11:15-11:25 AM 10 Minutes 57.9

ST-5 Corner of Paradise Mountain Rd and Canal Rd 3/7/24 11:00-11:10 AM 10 Minutes 57.5
Source: Noise measurements taken by Kimley-Horn and Associates, March 7, 2024.

Sensitive Receptors

Residences, hospitals, schools, guest lodging, libraries, and churches are considered as the most sensitive to noise
intrusion and therefore have more stringent noise exposure targets than do other uses that are not subject to
impacts such as sleep disturbance. The nearest noise-sensitive land uses include single-family residences located
within approximately 50 feet of the Proposed Project site.

9 Compiled from James P. Cowan, Handbook of Environmental Acoustics, 1994 and Cyril M. Harris, Handbook of Noise Control, 1979.
10 Compiled from California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, September 2013,
and FHWA, Noise Fundamentals, 2017.
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4.8 Land Use
4.8.1 Regulatory Setting

No regulations relating to Land Use are applicable to the Proposed Project.

4.8.2 Affected Environment

The Band Reservation is federally regulated and therefore is not required to comply with local, regional, and most
State land use regulations. Uses within the Proposed Project Area include residential, commercial, and light industrial
uses. Some agricultural uses are also present. A playground and recreational field exist approximately 400 feet
northwest of the site of the proposed WWTP.

4.9 Historic Properties and Archaeological and Cultural Resources
4.9.1 Regulatory Framework
National Historic Preservation Act

The National Historic Preservation Act (NHPA) establishes the federal government policy on historic preservation
and the programs through which this policy is implemented. Historic property includes any prehistoric or historic
district, site, building, structure, or object and those included in, or determined eligible for inclusion in, the
National Register of Historic Places (NRHP) are identified as Historic Properties. Historic Properties also include
resources determined to be National Historic Landmarks (NHLs). NHLs are nationally significant historic places
designated by the Secretary of the Interior (SOI) because they possess exceptional value or quality in illustrating or
interpreting United States heritage. A property is considered historically significant if it meets one or more of the
NRHP criteria and retains sufficient historic integrity to be able to convey its significance. This act also established
the Advisory Council on Historic Preservation (ACHP), and independent federal agency that administers NHPA
Section 106 by developing procedures to protect historic properties included in, or eligible for inclusion in, the NRHP
(36 CFR Part 800.2(c)2(B(ii)).

Section 106 of the NHPA (36 CFR Part 800.2(c)2(B(ii)) requires that effects on historic properties be taken into
consideration in any federal undertaking. The process has four steps: (1) initiating the Section 106 process,
(2) identifying Historic Properties, (3) assessing adverse effects to historic properties, and (4) resolving adverse
effects. Section 106 affords the ACHP and the State Historic Preservation Officer (SHPO), Tribal Historic Preservation
Officer (THPO) as well as other consulting parties, a reasonable opportunity to comment on any undertaking that
would adversely affect historic properties. SHPOs administer the national historic preservation program at the state
level, review NRHP nominations, maintain data on historic properties that have been identified but not yet
nominated, and consult with federal agencies during Section 106 review. For lands held in Trust for use by a federally-
recognized Tribe, the duties of the SHPO may instead be carried out by a THPO recognized by the National THPO
Program administered by U.S. National Park Service. Such authority has been granted to the San Pasqual Band of
Mission Indians and, therefore, NHPA actions and responsibilities outlined in this section reside with the San Pasqual
THPO.

Eligibility for the NRHP rests on two factors: significance and integrity. In order to be eligible for inclusion in the
National Register, a property must meet one or more of the criteria listed below (36 CFR § 60.4) and retain integrity:

e Criterion A: Association with “events that have made a significant contribution to the broad patterns of
our history.”

e Criterion B: Association with “the lives of persons significant in our past.”
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e Criterion C: Resources “that embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic values, or that represent
a significant and distinguishable entity whose components may lack individual distinction.”

e Criterion D: Resources “that have yielded, or may be likely to yield, information important to history or
prehistory.”

The National Register bulletin entitled How to Apply the National Register Criteria for Evaluation states that in order
for a property to qualify for listing in the National Register, it must meet at least one of the National Register criteria
by: (1) being associated with an important historic context, and (2) retaining historic integrity of those features
necessary to convey its significance (National Park Service 1997). The historic context of a resource will define the
theme(s), geographical limits, and period of significance by which to evaluate a resource’s significance (National Park
Service 1997:7). Generally, historic properties must be 50 years of age or more to be eligible for listing in the National
Register. According to the National Park Service (1997:2), “properties that have achieved significance within the past
50 years shall not be considered eligible” unless such properties are “of exceptional importance.” In addition to
being significant under one or more of these criteria, NRHP eligibility requires that a resource retain sufficient
integrity to convey its significance. Integrity is evaluated through consideration of characteristics that existed during
a property’s period of significance. Integrity is evaluated with regard to the retention of seven elements:

e Location: The place where the historic property was constructed

o Design: The combination of elements that create the form, plans, space, structure, and style of resource
property

e Setting: The physical environment of the historic property, including the landscape and spatial
relationship of the buildings

e Materials: The physical elements that were combined or deposited during a particular period of time and
in a particular pattern of configuration to form the historic property

e Workmanship: The physical evidence of the crafts of a particular culture or people during any given period
of history or prehistory

o Feeling: The property’s expression of the aesthetic or historic sense of a particular period of time

e Association: The direct link between an important historic event or person and a historic property

The NHPA allows properties of traditional religious and cultural importance to a Native American tribe to be eligible
for NRHP inclusion (Section 101(d)(6)(A)). Additionally, a broader range of Traditional Cultural Properties (TCPs) are
also considered and may be eligible for or listed in the NRHP. TCPs are places associated with the cultural practices
or beliefs of a living community that are rooted in that community’s history and that may be eligible because of their
association with cultural practices or beliefs of living communities that are rooted in that community’s history and
are important in maintaining the continuing the community’s traditional beliefs and practices.

Section 106 of the National Historic Preservation Act of 1966 requires tribal consultation in all steps of the process
when a federal agency project or effort may affect historic properties that are either located on tribal lands, or when
any Native American tribe or Native Hawaiian organization attaches religious or cultural significance to the historic
property, regardless of the property’s location (36 CFR Part 800.2(c)2(B(ii)).

4.9.2 Affected Environment

A Historic Property Inventory (HPI) was prepared by Kimley-Horn in January 2024 (included in this document at
Appendix H). The purpose of the HPI is to ensure the inventory and consideration of historic properties that may be
adversely affected as a result of the Proposed Project. The HPI was prepared pursuant to requirements set forth
under Section 106 of the NHPA (36 CFR Part 800.2(c)2(B(ii)) and NEPA, as well as the Indian Health Service’s
Environmental Review Manual. The IHS is the lead Federal agency responsible for compliance with Section 106 and
its implementing regulations found at 36 CFR Part 800.
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The Area of Potential Effects (APE) in the HPI for the Proposed Project is defined as 173 acres of land, which includes
various linear segments for proposed sewer lines plus a 50-ft buffer on each side, as well as the location for
a proposed Wastewater Treatment Plant (WWTP). It consists mostly of existing roadway, though does contain
intact native soil outside of the roads and within the proposed location of the WWTP. A Sacred Lands File (SLF) search
was conducted by the Native American Heritage Commission (NAHC) for the APE and adjacent areas on
December 15, 2023 and produced negative results. A cultural resources records search was conducted through the
South Coastal Information Center (SCIC) for the APE plus a 1-mile buffer on January 3, 2024 and produced positive
results. Specifically, the records search results noted that 116 resource studies have taken place within 1-mile of the
APE, 38 of which included a portion the APE. Additionally, the results noted 115 cultural resources were recorded
within 1-mile of the APE, 15 of which overlapped with the APE. Previously recorded resources within the APE include
14 prehistoric archaeological sites and one (1) historic built environment resource (Escondido Canal). An intensive-
level pedestrian field survey was conducted within the entirety of the APE from January 16 through January 19, 2024.
During the field survey, all 15 previously recorded cultural resource site boundaries were relocated, though no
cultural resources were identified at nine (9) sites. Additionally, eight (8) new cultural resources were recorded,
which includes four (4) prehistoric isolates, two (2) prehistoric archaeological sites, one (1) multicomponent
archaeological site, and one (1) historic built environment resource. As such, a total of 23 cultural resources were
identified within the APE for the undertaking as a result of the records search and survey efforts, including four (4)
prehistoric isolates, 16 prehistoric archaeological sites, one (1) multicomponent archaeological site, and two (2)
historic built environment resources.

Of the 23 cultural resources identified within the APE, three (3) resources (CA-SDI-257, SDI-9916, and SDI-15666)
exhibit the qualities required for eligibility for listing in the National Register of Historic Places (NRHP) and are
recommended eligible Historic Properties under Section 106 of the NHPA ((36 CFR Part 800.2(c)2(B(ii)). The other
19 resources were not identified as eligible for listing in the National Register of Historic Places or as Historic
Properties under Section 106 of the NHPA (36 CFR Part 800.2(c)2(B(ii)). Various uses of the area (i.e., residential
development) and exposures to heavy rain/flooding have greatly impacted the physical integrity of cultural
resources recorded on site. Though, the entire APE maintains a high archaeological sensitivity of surface and buried
resources.

4.10 Public Services and Infrastructure

4.10.1 Regulatory Setting

No regulations relating to public services and infrastructure are applicable to the Proposed Project.

4.10.2 Affected Environment
Fire Protection

Fire protection services for the Band are provided by the San Pasqual Reservation Fire Department (SPRFD). The
SPRFD maintained a 20-person staff as of 2026. The fire fleet consists of three fire engines, two command vehicles,
and one aerial truck.!

Law Enforcement

Law enforcement services for the Band are provided by both the San Pasqual Tribal Police Department (SPTPD) and
the San Diego County Sheriff Department (SDCSD). The joint efforts of both the SPTPD and SDSD allows for the ability
for law enforcement officers to provide safety measures both within the Band Reservation area and outside, within
the County. The SPTPD also enforces violations of the Band’s Peace and Security Ordinance.*?

11 San Pasqual Band of Mission Indians. 2018. Fire Department. Retrieved from:
https://www.sanpasqualbandofmissionindians.org/departments/fire-department (accessed March 3, 2024).

12 San Pasqual Band of Mission Indians. 2018. San Pasqual Tribal Police Department. Retrieved from:
https://www.sanpasqualbandofmissionindians.org/departments/public-safety-federal-police-department (accessed March 3, 2024).
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4.11 Utilities
4.11.1 Regulatory Setting

Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) (42 USC Section 300f et seq.) is intended to protect public health by regulating
the nation’s public drinking water supply. The Federal SDWA authorizes the U.S. EPA to set national standards for
drinking water to protect against both naturally occurring and man-made contaminants.

4.11.2 Affected Environment
Water

The San Pasqual Domestic Water Authority (SPDWA) is the water provider for the Band and the Proposed Project
area.!® The SPDWA sources its domestic water supply via groundwater wells in District A and District C. A secondary
source of water for the tribe is sourced from Valley Center Municipal Water District.1* The SPDWA does not include
water usage in their 2021 Consumer Confidence Report (CCR), however, the SPDWA 2018 Water Quality Report
notes that the Band’s water usage in 2018 was approximately 4.05 million cubic feet of water, or approximately
30.3 million gallons of water (approximately 93.1 Acre Feet [AF]).*

The San Pasqual Domestic Water Authority owns and operates three public water systems that serve Districts A, B,
and C (San Pasqual Domestic Water Authority, 2019). The public water systems in Districts A and B include a 200,000-
gallon and a 100,000-gallon water storage tank (Flores, 2014). It is intended that water to District C will ultimately
be provided by Valley Center Municipal Water District (VCMWD) and a private well. The Valley View Casino complex
receives water from VCMWD. All homes and Tribal governmental buildings are metered.

The Valley View Casino produces Recycled Water that the Band is able to use. The Band has an existing recycled
water system for irrigation and fire-fighting suppression in both Districts A and B.

Wastewater

The Band currently utilizes individual septic systems to treat and dispose of wastewater. The Proposed Project area
contains approximately 393 existing septic systems.

Solid Waste

Solid waste disposal for the Band is managed by the San Pasqual Environmental Department (SPED). The SPED
operates a transfer station on the Band Reservation area which offers a variety of waste disposal services. However,
the Transfer Station does not accept household waste.'® Residential waste is managed by Waste Management of
San Diego (Waste Management).'’

1

@

San Pasqual Band of Mission Indians. 2024. San Pasqual Domestic Water Authority (SPDWA). Retrieved from:
https://www.sanpasqualbandofmissionindians.org/departments/san-pasqual-domestic-water-authority (accessed March 3, 2024).
14 San Pasqual Domestic Water Authority (SPDWA). 2019. San Pasqual Domestic Water Authority 2019 CCR. Page 3. Retrieved from:
https://cdn.corecanvas.com/sanpasqual-723a8d62/media/original/5ef0f5b99954d0 CCR.2019 SPDW.pdf (accessed March 3, 2024).
15 San Pasqual Domestic Water Authority (SPDWA). 2018. San Pasqual Domestic Water Authority 2018 Water Quality Report. Page 5. Retrieved
from: https://cdn.corecanvas.com/sanpasqual-723a8d62/media/original/5ef0f5b99954d0 CCR.2019 SPDW.pdf (accessed March 3, 2024).
16 San Pasqual Band of Mission Indians. 2019. San Pasqual Band of Mission Indians Tribal Building and Safety Policy. Page 17. Retrieved from:
https://cdn.corecanvas.com/sanpasqual-
723a8d62/media/original/5e4ee22fc4f0d1l 20190312 TRIBAL%20BUILDING%20AND%20SAFETY%20POLICY%20Rev%201.pdf (accessed
March 3, 2024).
17 San Diego County. 2021. County Of San Diego Waste Hauler Service Area. Page 11. Retrieved from:
https://www.sandiegocounty.gov/content/dam/sdc/dpw/SOLID WASTE PLANNING and RECYCLING/Files/Haulers-by-
Area%20Aug%202021v2.pdf (accessed March 3, 2024).
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Telecommunications

Cable and internet providers for the Band include those present in Valley Center, California. Cable providers include
Spectrum, Cox, DirecTV, Mediacom, and Dish. Internet providers include T-Mobile, Cox, Hughsnet, Mediacom, and
Viasat.!®

Gas and Electricity

Electricity services on the reservation are provided by San Diego Gas and Electric (SDG&E).'® Natural gas service is
not available; homes must utilize individual propane tanks.

4.12 Hazardous Materials

4.12.1 Regulatory Setting

Toxic Substances Control Act/Resource Conservation and Recovery Act/Hazardous and Solid Waste
Act

The Federal Toxic Substances Control Act of 1976 and Resource Conservation and Recovery Act (RCRA) established
a program administered by the U.S. EPA for the regulation of the generation, transportation, treatment, storage,
and disposal of hazardous waste. RCRA was amended in 1984 by the Hazardous and Solid Waste Act (HSWA), which
affirmed and extended the “cradle to grave” system of regulating hazardous wastes.

Comprehensive Environmental Response, Compensation, and Liability Act/Superfund Amendments
and Reauthorization Act

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), commonly known as
Superfund, was enacted by Congress on December 11, 1980. This law (U.S. Code Title 42, Chapter 103) provides
broad Federal authority to respond directly to releases or threatened releases of hazardous substances that may
endanger public health or the environment. CERCLA establishes requirements concerning closed and abandoned
hazardous waste sites; provides for liability of persons responsible for releases of hazardous waste at these sites;
and establishes a trust fund to provide for cleanup when no responsible party can be identified. CERCLA also enables
the revision of the National Contingency Plan (NCP). The NCP (Title 40, Code of Federal Regulation [CFR], Part 300)
provides the guidelines and procedures needed to respond to releases and threatened releases of hazardous
substances, pollutants, and/or contaminants. The NCP also established the National Priorities List. CERCLA was
amended by the Superfund Amendments and Reauthorization Act on October 17, 1986, and was most recently
amended again on July 8 2024, which designated PFOA and PFOS as hazardous substances.

GeoTracker is an online database that provides state-wide data of authorized or unauthorized discharges of waste
to land, or unauthorized releases of hazardous substances from underground storage tanks. This system consists of
a relational database, online compliance reporting features, a geographical information system (GIS) interface, and
other features that are utilized by the State Water Resources Control Board, regional boards, local agencies,
regulated industry, and the public to input, manage, or access compliance and regulatory tracking data. Additionally,
EnviroStor, managed by the Department of Toxic Substances Control (DTSC), is an online database for tracking
cleanup, permitting, enforcement, and investigation efforts at hazardous waste sites with known or suspected
contamination. Through CERCLA, also known as “Superfund,” the EPA oversees the cleanup of contaminated sites
that include manufacturing facilities, processing plants, landfills, and mining sites.

18 CableTv. 2024. Tv and Internet Providers in Valley Center, California. Retrieved from: https://www.cabletv.com/ca/valley-center (accessed
March 3, 2024).

19 San Pasqual Band of Mission Indians. 2018. Environmental Department. Retrieved from:
https://www.sanpasqualbandofmissionindians.org/departments/environmental-department (accessed March 3, 2024).
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Comprehensive Environmental Response, Compensation, and Liability Information System (CERCLIS)
and the National Priorities List

The U.S. EPA also maintains the Comprehensive Environmental Response Compensation (CERCLIS) and Liability
Information System list. This list contains sites that are either proposed to be or on the National Priorities List (NPL),
as well as sites that are in the screening and assessment phase for possible inclusion on the NPL. The NPL is a list of
the worst hazardous waste sites that have been identified by Superfund.

Emergency Planning and Community Right-to-Know Act

The Federal Emergency Planning and Community Right-To-Know Act (EPCRA) was enacted to inform communities
and residents of chemical hazards in their area. Businesses are required to report the locations and quantities of
chemicals stored on-site to both State and local agencies. EPCRA requires the U.S. EPA to maintain and publish a
digital database list of toxic chemical releases and other waste management activities reported by certain industry
groups and Federal facilities. This database, known as the Toxic Release Inventory, gives the community more power
to hold companies accountable for their chemical management.

Hazardous Materials Transportation Act

The U.S. Department of Transportation (DOT) receives authority to regulate the transportation of hazardous
materials from the Hazardous Materials Transportation Act, as amended and codified (49 U.S.C. 5101 et seq.). The
DOT is the primary regulatory authority for the interstate transport of hazardous materials and establishes
regulations for safe handling procedures (i.e., packaging, marking, labeling, and routing).

In California, §31303 of the California Vehicle Code states that any hazardous material being moved from one
location to another must use the route with the least travel time. This, in practice, means major roads and highways,
although secondary roads are permitted to be used for local delivery. These policies are enforced by both the
California Highway Patrol and the California Department of Transportation (Caltrans). Transportation of hazardous
materials in relation to the Proposed Project include chemicals and solvents associated with construction as well as
waste effluent and treatment chemicals associated with operation of the proposed WWTP.

Clean Water Act/SPCC Rule

The Clean Water Act (CWA) (33 U.S.C. §1251 et seq., formerly the Federal Water Pollution Control Act of 1972), was
enacted with the intent of restoring and maintaining the chemical, physical, and biological integrity of the waters of
the United States. The CWA requires states to set standards to protect, maintain, and restore water quality through
the regulation of point source and certain non-point source discharges to surface water. Those discharges are
regulated by the National Pollutant Discharge Elimination System (NPDES) permit process (CWA §402).

As part of the CWA, the U.S. EPA oversees and enforces the Qil Pollution Prevention regulation contained in Title 40
of the CFR, Part 112 (Title 40 CFR, Part 112), which is often referred to as the “SPCC rule” because the regulations
describe the requirements for facilities to prepare, amend, and implement Spill Prevention and Countermeasures
(SPCC) Plans. A facility is subject to SPCC regulations if a single oil (or gasoline, or diesel fuel) storage tank has a
capacity greater than 660 gallons, the total above ground oil storage capacity exceeds 1,320 gallons, or the
underground oil storage capacity exceeds 42,000 gallons, and if, due to its location, the facility could reasonably be
expected to discharge oil into or upon the “Navigable Waters” of the United States.

Occupational Safety and Health Administration (OSHA)

Congress passed the Occupational and Safety Health Act to ensure worker and workplace safety. Their goal was to
make sure employers provide their workers a place of employment free from recognized hazards to safety and
health, such as exposure to toxic chemicals, excessive noise levels, mechanical dangers, heat or cold stress, or
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unsanitary conditions. To establish standards for workplace health and safety, OSHA also created the National
Institute for Occupational Safety and Health as the research institution for OSHA. The Administration is a division of
the U.S. Department of Labor that oversees the administration of OSHA and enforces standards in all states. OSHA
standards are listed in Title 29 CFR Part 1910.

OSHA’s Hazardous Waste Operations and Emergency Response Standard apply to five groups of employers and their
employees. This includes any employees who are exposed or potentially exposed to hazardous substances
(including hazardous waste) and who are engaged in clean-up operations; corrective actions; voluntary clean-up
operations; operations involving hazardous wastes at treatment, storage, and disposal facilities; and emergency
response operations.

4.12.2 Affected Environment

Based on a review of the U.S EPA Underground Storage Tanks (UTS) Finder, no current or previous cleanup site is
within 1,000 feet of the Proposed Project Area. The nearest facility is the San Pasqual Fuel Station, approximately
2,600 feet northwest of District B of the Band Reservation Area.?’ The SWRCB Geotracker database shows the same
result.2! The EPA Superfund Site database also shows no sites within the vicinity of the Proposed Project area.??
Additionally, there are no NPL sites on the Proposed Project site.

The SWRCB prepared a 2024 Integrated Report for Paradise Creek and Moosa Creek. Paradise Creek was assessed
but was not listed on the 303(d) impaired waters list due to limited data. Additionally, the 2024 Integrated Report
for Moosa Canyon Creek was assessed for nitrogen, and was determined to maintain its place on the 303(d) impaired
waters list to be listed on the 303(d) list because 4 out of the 5 samples tested exceeded nitrogen thresholds.

4.13 Transportation
4.13.1 Regulatory Setting

No regulations relating to transportation are applicable to the Proposed Project.

4.13.2 Affected Environment

Based on aerial photography of the Band’s Reservation area, the Proposed Project area consists mostly of single and
two-lane low volume roadways. No high-volume roadways exist within the Proposed Project area. Additionally, no
freeways are present within the Proposed Project site. All areas delineated for sewer and WWTP improvements
contain existing low volume roadways. Within the WWTP site an existing unpaved roadway exists where a paved
service road would be constructed as part of the Proposed Project.

20 Environmental Protection Agency (EPA). 2024. Superfund National Priorities List (NPL) Where You Live Map. Retrieved from:
https://epa.maps.arcgis.com/apps/webappviewer/index.html?id=33cebcdfdd1b4c3a8b51d416956c41f1 (accessed March 3, 2024).

21 State Water Resources Control Board (SWRCB). 2024. Geotracker. Retrieved from:
https://geotracker.waterboards.ca.gov/map/?CMD=runreport&myaddress=Sacramento (accessed March 3, 2024).

22 Environmental Protection Agency (EPA). 2024. Superfund National Priorities List (NPL) Where You Live Map. Retrieved from:
https://epa.maps.arcgis.com/apps/webappviewer/index.html?id=33cebcdfdd1b4c3a8b51d416956c41f1 (accessed March 3, 2024).
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FIGURE 4.1: Site Photos .
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5.0 ENVIRONMENTAL CONSEQUENCES

5.1 Impact Analysis

This chapter provides an assessment of potential impacts to each environmental category identified in Chapter 4,
Affected Environment, to determine if potential direct impacts caused by the Proposed Project or the No Project
Alternative are considered significant under NEPA or other applicable environmental laws.

The analysis includes an overview of the No Action alternative and the IHS Proposed Action (providing federal
funding assistance) in support of the San Pasqual Community Sewer Proposed Project. The analysis considers direct
impacts, defined as reasonably foreseeable effects directly associated with the Proposed Project. Where necessary,
mitigation measures are discussed that would reduce or eliminate anticipated environmental impacts of the
Proposed Project to less than significant.

5.1.1 Topography, Geology, and Soils

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not involve alterations to physical land resources.

Proposed Project The Proposed Project would modify the existing landscape and include ground moving
activities which would generate unsubstantial environmental effects. Mitigation is
proposed to conduct a preconstruction conference including construction staff and
qualified geologists and retain an onsite geologist to oversee construction. The
preconstruction conference shall ensure the proper soil handling and grading
procedures are implemented to reduce impacts to topography, geology, and onsite
soils. During construction, the onsite geologist shall ensure that construction is
implemented according to the recommendations provided in the Geotechnical Report.

No Project Alternative

Under the No Project Alternative, ground disturbing activities would not occur and geological resources and soils
would remain undisturbed.

Proposed Project

Under the Proposed Project, the proposed wastewater force mains, gravity sewer lines, and recycled water
distribution lines would occur along previously disturbed alignments for the majority of the alignments. The
proposed WWTP would be constructed on a 8.5-acre portion of land between District A and District B. As shown in
the custom soil report generated for the Proposed Project, the soil composition for this area is Visalia sandy loam
occurring in 2 to 5 percent slope ranges. This area would include new structures and underground facilities which
would involve earthwork in undeveloped and previously disturbed portions of the Proposed Project Area. See
Figure 1.3: Wastewater Treatment Plant Site Layout for a diagram of the proposed WWTP area. New underground
facilities would include recycled water lines and sewer lines. Additionally, percolation ponds would require
earthwork to bury a portion of each structure below grade. Finally, a proposed service road is proposed which would
loop around most of the WWTP facility from the admin building to the recycled water storage tank and require
grading.
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The WWTP portion of the Proposed Project area is generally flat and would not require additional precautions to
prevent landslides or geologic hazards. The remaining Proposed Project area would not involve development which
would be affected by geologic conditions. A geotechnical investigation has been completed for the Proposed Project
(see Appendix B). Despite the low risk of potentially hazardous geologic impacts, mitigation is proposed to conduct
preconstruction conference including construction staff and qualified geologist and retain an onsite geologist to
oversee construction.

Mitigation Measures

MM GEO-1 Prior to commencing grading, a preconstruction conference should be held at the site with the
Band’s inspector, developer, grading and underground contractors, civil engineer, and
geotechnical engineer in attendance. Special soil handling and/or the grading plans can be
discussed at that time.

MM GEO-2 Prior to the commencement of grading, a geotechnical consultant shall be employed for the
purpose of observing earthwork procedures and testing the fills for substantial conformance with
the recommendations of the Geotechnical Report and these specifications. The Consultant should
provide adequate testing and observation services so that they may assess whether, in their
opinion, the work was performed in substantial conformance with these specifications.

5.1.2 Water Resources

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not involve alterations to water resources.

Proposed Project The Proposed Project would not involve construction of structures that would alter or
negatively impact wastewater, surface water, or groundwater resources. The Proposed
Project would have positive impacts on groundwater resources due to the higher level
of treatment it would provide to wastewater before disposal.

No Project Alternative

Under the No Project Alternative, residences and developments within the Proposed Project area would continue
to utilize individual septic tanks for disposal which could directly lead to negative environmental effects due to tank
leakage. Wastewater generated within the Proposed Project area would be partially treated before being released
to percolate into the ground. Additionally, no improvements would occur that would impact the existing floodplain
or surface water and groundwater, or resources. Therefore, no impact would occur to water resources.

Proposed Project

Surface Water and Groundwater

The Proposed Project would not modify nor alter any standing bodies of water or nearby rivers or canals. The
Proposed Project would introduce a use which would percolate wastewater down into groundwater aquifers.
However, the rate of percolation would be reduced compared to existing septic tank conditions. While the WWTP
would allow for the same amount of wastewater generation, and would have a higher capacity, the use would
remain consistent. As such, the addition of the recycled water facilities for landscape irrigation would reduce the
amount of wastewater percolating into the groundwater aquifer. The proposed WWTP would also treat the
wastewater such that the effluent constituents are of a higher quality than the existing septic systems’ effluents,
reducing the likelihood of negative impacts to groundwater resources. Impacts to surface and groundwater
resources would be less than significant with the implementation of mitigation.
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Floodplain

A floodplain analysis was conducted for the Proposed Project to assess the Proposed Project’s hydrologic risks within
a Special Flood Hazard Area (SFHA). The analysis concluded that floodplain conditions within the Proposed Project
WWTP site and District A allow for careful development of aboveground structures (see Appendix C). Therefore,
conditions would allow for development of the WWTP. With the implementation of mitigation, impacts would be
less than significant.

Additionally, due to the Proposed Project’s location within a known floodplain, the Project will complete an 8-Step
Decision Making Process, as required by Executive Order (EO) 11988: Floodplain Management. As described in the
8-Step San Pasqual Impact Analysis Summary (Appendix D), Steps 1 through 6 have been completed and are included
in this EA. IHS shall complete a final public notice of the EA (Step 7) and ensure post-implementation compliance
after the EA review period has been completed (Step 8).

Comments were also received from the County of San Diego Public Works Department noting that wastewater
infrastructure should be sited to avoid overlap with floodplains and floodways or be designed to prevent the mixture
of stormwater and wastewater flows or subject wastewater infrastructure to harmful erosive forces. Additionally,
County of San Diego Public Works Department required that plans be submitted to County of San Diego Public Works
for review for any work that would occur within the County of San Diego’s rights-of-way. This requirement is included
as MM WR-3of this EA. Comments from the County of San Diego Public Works are included in Appendix D.

The United States Department of Health and Human Services (HHS) provided a letter responding to a request
for the approval of construction of the San Pasqual sewer system and WWTP within a Federal Flood Risk
Management Standard (FFRMS) floodplain. The request was approved by an HHS Senior Real Property Officer on
December 9, 2024. This letter and approval is included in Appendix D.

Wetlands

Chambers Group biologists conducted a jurisdictional delineation of waters regulated by the USACE within the
Survey Area. Potential USACE jurisdictional areas identified during the literature search and aerial image analysis
were field checked for the presence of definable channels, soils, wetland vegetation, riparian habitat, and hydrology.
Potential wetlands were evaluated using the methodology set forth in the 1987 Corps of Engineers Wetlands
Delineation Manual (1987 Wetland Manual; USACE 1987) and the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Arid West Region (version 2.0) (2008 Arid West Supplement; USACE 2008).

Five wetlands mapped in the NHD and NWI databases were found to be present during the field survey
(See Figures 4 and 5 in Appendix E of this EA). These wetlands were found within several drainages. Wetlands
D2-W1, D2-W2, D12-W1, and D15-W1 were found within drainages D2, D12, and D15, which show connectivity to
the San Luis Rey River, a Traditionally Navigable Waters (TNW). Wetland D8-W1 was present within the downstream
terminus of Drainage D8, where the drainage appeared to lose downstream connectivity. In total, wetlands comprise
approximately 6.53 acres of the Proposed Project area. Wetland vegetation within the Survey Area was dominated
by California Sycamore - Coast Live Oak Riparian Woodland and Goodding’s Willow - Red Willow Riparian Woodland
(see Appendix E). However, due to the nature of the Project’s occupation of previously developed areas, it is
assumed that wetlands would be avoided to the extent feasible. As well, work areas would be chosen in developed
and bare ground areas away from waterways to avoid the potential for spills and runoff near water resources. Project
direct impacts would stem from unregulated infiltration of material to waterways or the substantial reduction of
wetland resources.

Additionally, mitigation will be implemented requiring the procurement of a Section 404 permit prior to Project
authorization to ensure that work areas, staging areas, and final structure placements are away from waterways and
avoid potential impacts to water resources. With the implementation of mitigation, impacts would be less than
significant.
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Mitigation Measures

MM WR-1 Development within Special Flood Hazard Areas outside of the floodway (i.e., District A or
elsewhere) is appropriate from the perspective of flood risk/flood impact provided that:

1. New structures are properly elevated above Base Flood Elevations, and
2. Project hydrology is mitigated to pre-project conditions.

MM WR-2 If avoidance of Waters of the United States is not feasible, a Section 404 permit will be required
for Project authorization. USACE will review and verify the jurisdictional delineation and determine
mitigation requirements for the Proposed Project, if applicable.

MM WR-3 Prior to construction activities which involve County-maintained roadways, plans would be
submitted to County of San Diego for review of any work within the county right of way, or any
work that could impact the county right of way or any county roadway drainage facilities.

5.1.3 Biological Resources

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not result in adverse impacts to biological resources or jurisdictional waters as
the Proposed Project area would remain in its current condition.

Proposed Project The Proposed Project would not involve construction of structures that would alter or
negatively impact biological resources or jurisdictional waters. The Proposed Project
would not impact special status species, wildlife corridors, or critical habitat.

Thresholds of Significance

Established significance thresholds from the USFWS or the National Marine Fisheries Service determine if the Project
would be likely to jeopardize the continued existence of a federally listed threatened or endangered species or if it
would result in the destruction or adverse modification of federally designated habitat. No significance threshold is
established for non-listed species.

No Project Alternative

Under the No Project Alternative, no WWTP would be developed, and no sewer infrastructure would be developed
within Districts A, B, or C. The existing on-site individual septic sewer systems within the Proposed Project area would
remain and no change would occur. The remaining septic tanks could directly lead to negative environmental effects
due to tank leakage.

Proposed Project
Threatened and Endangered Species, Wildlife Corridors, and Migratory Birds

Vegetation Communities

There are approximately 224.54 acres of native vegetation communities and 357.04 acres of other land cover types
within the Survey Area. A total of 13.86 acres of wetland vegetation are present within the Survey Area and are
potentially under the jurisdiction of the USACE; wetland vegetation is dominated by California Sycamore — Coast Live
Oak Riparian Woodland and Gooddings Willow — Red Will Riparian Woodland.

Construction activities as part of the Proposed Project are not anticipated to result in adverse impacts to vegetation
communities. However, mitigation measures have been identified to ensure that potential impacts that may occur
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are reduced. As such, the Proposed Project would have a less than significant impact on vegetation communities
with the implementation of mitigation measures.

Of the nine special status plant species identified in the literature review, it was determined that four special status
plant species were considered absent from the Survey Area, one species has a low Potential for Occurrence (PFO),
and four species have a moderate PFO. The four special status plant species with a moderate PFO include: Nevin’s
barberry, San Diego ambrosia, San Diego thorn-mint, and thread-leaved brodiaea. Although these special status
plant species have low to moderate PFO within the Proposed Project area, mitigation measures have been identified
to reduce potential impacts, such that these plant species are encountered during construction activities. As such,
the Proposed Project would have a less than a significant impact to special status plant species with the
implementation of mitigation measures.

Wildlife

Of the 10 special status wildlife species identified in the literature review, it was determined that six special status
wildlife species were considered absent from the Survey Area, three species have a low PFO, and one species have
a moderate PFO. Pre-construction surveys for special status species with a PFO within the Survey Area are
recommended prior to the initiation of construction. As such, the Proposed Project would have a less than significant
impacts to special status wildlife species with the implementation of mitigation measures.

To avoid impacts to nesting birds that are protected under the Migratory Bird Treaty Act (MBTA), construction should
be conducted outside of the nesting season (generally September 1 through January. If construction outside the
breeding season is not feasible, pre-construction nesting bird surveys should be conducted during the nesting season
(generally January 15 through August 31) at least 10 days prior to construction near suitable nesting habitat. As such,
with the implementation of pre-construction nesting bird surveys, the Proposed Project would have a less than
significant impact to migratory bird species.

The IHS completed informal consultation with the USFWS to discuss requirements under Section 7 of the ESA of
1973, as amended. The USFWS requested that focus surveys be conducted for coastal California gnatcatcher and
least Bell’s vireo, which Chambers Group completed during the 2025 breeding season and results were negative.
The IHS subsequently made a No Effect determination and notified the USFWS of their determination. IHS and
USFWS informal consultation correspondence is provided in Appendix E.

Mitigation Measures

MM BIO-1 The Proposed Project shall be designed to utilize existing developed areas including roads, bare
ground, and disturbed areas to the greatest extent possible to avoid impacts to native vegetation
communities. However, impact to native habitat could still occur. To minimize impacts to native
vegetation, biological monitoring is recommended around all active construction areas, inclusive
of the WWTP and any undeveloped work areas to ensure activities are limited to designated
temporary and permanent impact areas.

MM BIO-2 Prior to construction, exclusionary wildlife fencing shall be placed around all active construction
areas that contain sensitive habitat areas, inclusive of the WWTP and any undeveloped work areas
to avoid impacts. Daily pre-construction sweeps within the exclusionary fencing by a qualified
biologist would be implemented prior to the commencement of construction activities.

MM BIO-3 To avoid impacts to nesting birds that are protected by the Migratory Bird Treaty Act (MBTA),
construction would be conducted outside of nesting season (generally September 1 through
January 14). If construction outside the breeding season is not feasible, pre-construction nesting
bird surveys shall be conducted during the nesting season (generally January 15 through
August 31) at least 10 days prior to construction near suitable nesting habitat.

Environmental Assessment Kimley-Horn and Associates, Inc.
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MM BIO-4

MM BIO-5

Nesting bird surveys shall be conducted within 150 feet for non-listed passerines, 300 feet for
special status passerines, and 500 feet for raptors around all active construction areas, inclusive of
the WWTP and any undeveloped work areas. If an active nest is found of a non-special status
species, an appropriate no-work buffer shall be established around the nest by a qualified biologist
that takes into account the species, ambient disturbance, perceived tolerance to disturbance of
the nest, and planned construction activities including potential direct and indirect impacts
(e.g., noise and vibration from construction activities). Nest buffers shall be established with
stakes, flagging, and signage as appropriate to ensure construction personnel do not enter the
buffer. Drive-through-only or walk-through-only buffers may be established if a qualified biologist
determines that the nest would not be affected by such activities past an active nest.

For special status species that are not listed, a 300-foot buffer shall be established for special status
passerines and a 500-foot buffer shall be established for special status raptors around all active
construction areas, inclusive of the WWTP and any undeveloped work areas. If a listed avian
species establishes an active nest during construction, a 500-foot buffer would be established and
USFWS shall be notified. Buffer reductions for special status species may be possible on a case-by-
case basis if the nest shows a high tolerance to disturbance through coordination with USFWS.
Nest buffers shall be established with stakes, flagging, and signage as appropriate to ensure
construction personnel do not enter the buffer. Drive-through-only or walk-through-only buffers
may be established if a qualified biologist determines that the nest would not be affected by such
activities past an active nest.

5.1.4 Air Quality

Overview of Impacts

Alternative

Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and

would not alter existing conditions. The No Project Alternative would not change
emissions from existing levels.

Proposed Project The Proposed Project’s short-term construction and long-term operational criteria

pollutant emissions would not exceed the General Conformity de minimis threshold
levels or SDAPCD’s thresholds. The substantiation for the determination of below de
minimis thresholds emissions is detailed in Table 5.1: Operational Emissions and
Table 5.2: Construction-Related Emissions, below which show estimated Project
emissions for each criteria pollutant during both long term operations and short term
construction periods. Additionally, carcinogenic and non-carcinogenic hazards were
calculated to be within acceptable limits with implementation of MM AQ-1. Therefore,
the Proposed Project would not result in air quality impacts.

No Project Alternative

Under the No Project Alternative, no WWTP would be developed, and no sewer nor recycled water infrastructure
would be developed within Districts A, B, or C. The existing individual septic sewer systems within the Proposed
Project area would remain and no change would occur. As such, construction activities would not occur, and
associated emissions would not be generated.

Proposed Project

Section 176(c)(1) of 40 CFR Part 93, Subpart B of the CAA requires that the federal government not engage in,
support, or provide financial assistance for licensing, permitting, or approving any activity not conforming to an

Environmental Assessment Kimley-Horn and Associates, Inc.
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approved CAA implementation plan. The approved implementation plan could be a federal, state, or tribal
implementation plan. Compliance with the General Conformity Rule is based on a comparison of the changes in air
emissions (Proposed Project minus the No Project Alternative) with the de minimis thresholds. The de minimis
thresholds are based on the regional status/designation of San Diego County relative to the National Ambient Air
Quality Standards (NAAQS). Because the Proposed Project site is located within the SDAPCD and because the Band
does not have an approved Tribal Implementation Plan, to conform with the SIP, the Proposed Project must comply
with the SDAPCD’s Regional Air Quality Strategy (RAQS).

San Diego County is designated severe nonattainment for ozone (0O3), moderate maintenance for carbon monoxide
(CO), unclassifiable! for coarse particulate matter (PMyo), and attainment for all other criteria pollutants.? The
applicable de minimis threshold for PMj, designated as unclassifiable (assumed serious nonattainment as worst
case) is 70 tons per year and CO designated as moderate maintenance is 100 tons per year. Additionally, de minimis
thresholds for Os; severe nonattainment are 25 tons per year for volatile organic compounds (VOCs) and nitrogen
oxides (NOx) (the two primary precursors to Os; formation). The de minimis thresholds for all other pollutants
designated as Attainment/Maintenance is 100 tons per year.

Cancer risk with an incidence rate of 10 persons per million is the generally maximum acceptable incremental cancer
risk due to toxic air contaminant (TAC) exposure.? In addition to carcinogenic risk, noncarcinogenic risks are
quantified by calculating a "hazard index," (HI) expressed as the ratio between the ambient pollutant concentration
and its toxicity or Reference Exposure Level (REL). An REL is a concentration at, or below which health effects are
not likely to occur. A hazard index of less than 1.0 means that adverse health effects are not expected. Within this
analysis, non-carcinogenic exposures of less than 1.0 are considered less than significant.

The Proposed Project’s operational emissions would be associated with area sources, energy sources, mobile
sources, and backup generators. Long-term operational emissions attributable to the Proposed Project are
summarized in Table 5.1: Operational Emissions. The operational emissions sources are described below.

e Area Source Emissions. Area source emissions would be generated due to WTTP VOCs and architectural
coatings.

e Energy Source Emissions. Energy source emissions are typically generated from natural gas usage. However,
the Proposed Project would not consume natural gas. Although the Proposed Project would consume
electricity (i.e., lift stations, pumps, e-one grinder pumps, and WWTP operations), electricity emissions do
not emit criteria pollutants.

e Mobile Source Emissions. Mobile sources are emissions from motor vehicles, including tailpipe and
evaporative emissions. The Proposed Project is estimated to produce 2.8 tons per month of biosolids and
would require one truck hauling trip per month to the Arizona Soils Composting Facility, located
approximately 250 miles from the Proposed Project site. The WWTP would employ approximately five on-
site workers and therefore would generate 15 daily vehicle trips.

e FEmergency Backup Generators. The Proposed Project would include one WWTP backup generator
(750 horsepower [hp]) and six lift station backup generators (one at each lift station; 400 hp). Emergency
backup generators must meet SDAPCD's Best Available Control Technology (BACT) requirements and
comply applicable SDAPCD rules related to generators, which would minimize emissions.

The area is designated as unclassifiable if the available data does not support a designation of attainment or nonattainment. Therefore, this
analysis uses the lowest de minimis threshold (i.e., serious nonattainment) for PMio.

United States Environmental Protection Agency, Nonattainment Areas for Criteria Pollutants (Green Book), https://www.epa.gov/green-
book, accessed April 2024.

San Diego County Air Pollution Control District, Attainment Status, https://www.sdapcd.org/content/sdapcd/planning/attainment-
status.html, accessed April 2024.

San Diego County Air Pollution Control District, Supplemental Guidelines for Submission of Air Toxics “Hot Spots” Program Health Risk
Assessments (HRAs), July 2022.

Environmental Assessment Kimley-Horn and Associates, Inc.
5-7 February 2026



San Pasqual Community Sewer
5.0 Environmental Consequences

Table 5.1: Operational Emissions

Emission VOC | Nox [ co | sO, [PMy [PMys| voc | Noy | €O | SO, | PMi | PMs
Source (Ibs/day) (tons/year)
AreaSource | 4 53 | 000 | 045 | 000 | 000 | 000 | 018 | 000 | 004 | 000 | 000 | 0.00
Emissions
Energy

L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Emissions
Mobile

o3 0.05 0.05 0.55 0.00 0.17 0.04 0.01 0.01 0.09 0.00 0.03 0.01
Emissions
Backup

" 7.08 22.62 | 18.06 0.03 1.04 1.04 0.18 0.57 0.45 0.00 0.03 0.03

Generators
Total Proposed
Project 8.17 | 22.67 | 19.06 0.04 1.21 1.09 0.37 0.57 0.58 0.00 0.06 0.04
Emissions
SDAPCD
Regional 55 250 550 250 100 55 - - - - - -
Thresholds
Federal De
Minimis Level 5 - - - - - - 25 25 100 N/A 70 N/A
Threshold No | No | No No No | No No No No N/A No | N/A
Exceeded

VOCs = Volatile Organic Compounds; NOx = Nitrogen Oxides; CO = Carbon Monoxide; SO = Sulfur Dioxide; PM1o = Particulate Matter 10
microns in diameter or less; PM. s = Particulate Matter 2.5 microns in diameter or less; - = not applicable

Notes:

1. VOC emissions from the WWTP are estimated using Mojave Desert Air Quality Management District’s default emission factors for
membrane bioreactor (MBR) processes available at: http://www.mdagmd.ca.gov/home/showdocument?id=790

2. The WWTP is defined as a General Light Industry land use in CalEEMod. However, the WWTP is not expected to have any energy
emissions from natural gas. Therefore, the energy emission values in the CalEEMod outputs are not included in this table.

3. Mobile emissions from biosolid hauling truck trips assumed a roundtrip distance of 500 miles to the Arizona Soils Compositing Facility
once per month. As the WWTP would employ five on-site employees, mobile emissions include 15 daily trips from employees.

4. The Proposed Project would include one backup generator at the WWTP (assumed to be 750 horsepower [hp], operating 50 hours per
year) and six backup generators at the lift stations (one at each lift station; assumed to be 400 hp, operating 50 hours per year).

5. De minimis levels are established within Title 40 of the Code of Federal Regulations, Section 93.153 (40 CFR 93.153). The Proposed Project
is located within the San Diego County portion of the San Diego Air Basin, which is federally designated as severe nonattainment for Os,
moderate maintenance for CO, and unclassifiable for PMio.

Source: Refer to the CalEEMod outputs provided in Appendix F of this EA.

As indicated in Table 5.1, implementation of the Proposed Project would not exceed applicable federal general
conformity de minimis levels. Additionally, the Proposed Project would not exceed SDAPCD thresholds. Therefore,
the Proposed Project would conform with SDAPCD’s RAQS because the Proposed Project would not exceed SDAPCD
thresholds. A less than significant impact would occur.

Construction activities are expected to begin in 2026 and occur over approximately 9.5 years. Construction emissions
occur mostly as exhaust products from the operation of construction equipment and vehicles but can also occur as
fugitive dust emissions from land disturbance during earth-moving activities. Short-term construction would result
in increased Os-precursor (i.e., VOCs and NOy) and particulate matter (pm2.5s and pmi10) €missions.

As shown in Table 5.2: Construction-Related Emissions, all short-term construction criteria pollutant emissions
would remain below their respective thresholds. Therefore, construction activities associated with the Proposed
Project would not expose sensitive receptors to substantial pollutant concentrations.

Environmental Assessment Kimley-Horn and Associates, Inc.
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Table 5.2: Construction-Related Emissions
Construction | VOC | NOx | co | sO, | PMy | PMys | voc | Nox | co | sO, | PMy | PM,s

Year (Ibs/day) (tons/year)

2025 8.57 79.31 | 80.71 0.13 43.65 23.56 0.87 8.02 8.59 0.01 3.50 1.91
2026 6.01 54.34 | 61.29 0.11 22.70 12.35 0.38 3.42 4.03 0.01 1.05 0.58
2027 3.36 30.72 | 33.83 0.06 14.51 7.92 0.29 2.54 2.94 0.01 0.98 0.54
2028 3.29 29.82 | 33.86 0.06 14.44 7.86 0.30 2.68 2.98 0.01 1.41 0.76
2029 431 37.19 | 48.04 0.08 15.04 8.14 0.56 4.85 6.24 0.01 1.96 1.06
2030 4.20 36.21 | 47.96 0.08 14.98 8.09 0.28 2.28 2.99 0.01 0.98 0.53
2031 3.07 26.84 | 33.48 0.06 14.37 7.74 0.40 3.50 4.37 0.01 1.88 1.01
2032 2.93 25.18 | 31.97 0.06 14.27 7.65 0.19 1.65 2.08 0.00 0.94 0.50
2033 2.84 24.04 | 30.96 0.06 14.12 7.56 0.37 3.14 4.04 0.01 1.84 0.99
2034 2.78 23.46 | 30.74 0.06 14.07 7.52 0.07 0.56 0.67 0.00 0.45 0.24

Maximum 8.57 79.31 | 80.71 0.13 43.65 23.56 0.87 8.02 8.59 0.01 3.50 1.91
SDAPCD
Regional 137 250 550 250 100 55 - - - - - -

Thresholds

de minimis

Thresholds?

Threshold
Exceeded

VOC = Volatile Organic Compounds; NOx = Nitrogen Oxides; CO = Carbon Monoxide; SOz = Sulfur Dioxide; PM1o = Particulate Matter 10
microns in diameter or less; PM.s = Particulate Matter 2.5 microns in diameter or less

Notes:

1. De minimis levels are established within Title 40 of the Code of Federal Regulations, Section 93.153 (40 CFR 93.153). The Proposed Project
is located within the San Diego County portion of the San Diego Air Basin, which is federally designated as severe nonattainment for Os,
moderate maintenance for CO, and unclassifiable for PMo.

- - - - - - 25 25 100 N/A 70 N/A

No No No No No No No No No N/A No N/A

Source: Refer to the modeling assumptions and CalEEMod outputs provided in Appendix F of this EA.

Health Risk Assessment

A construction and operational HRA was prepared for the Proposed Project by Kimley-Horn. The Proposed Project
includes a WWTP, which would be a source of TACs such as benzene, chloroform, 1,4-dichlorobenzene,
formaldehyde, methylene chloride, perchloroethylene, trichloroethylene, Xylenes (m,o,p-isomers), ammonia, 1,1,1-
trichloroethane, and toluene. Additionally, diesel particulate matter (DPM) emissions would be emitted from
construction hauling trucks and equipment, as well as WWTP biosolid hauling trucks and backup generators during
operations.

Construction Sources

Construction is proposed to occur over approximately 9.5 years, beginning in June 2026. For construction activity,
DPM is the primary TAC of concern. Health-related risks associated with diesel-exhaust emissions are primarily linked
to long-term exposure and the associated risk of contracting cancer. The use of diesel-powered construction
equipment would be episodic and would occur throughout the Proposed Project site. Furthermore, even during the
most intense period of construction, DPM emissions would be generated from different locations on the Proposed
Project site rather than in a single location because different types of construction activities (e.g.,, WWTP
construction and gravity pipeline construction) would not occur at the same place at the same time.

Operational Sources

WWTP Toxic Air_Contaminants (TACs). WWTP process VOCs were assumed to include a variety of speciated
compounds associated with treatment of wastewater from residential and commercial uses. All VOCs were
conservatively assumed to speciate into TACs.

Environmental Assessment Kimley-Horn and Associates, Inc.
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Biosolids Hauling Truck Trips. The Proposed Project is estimated to produce 2.8 tons per month of biosolids and
would require one truck hauling trip per month to the Arizona Soils Composting Facility, located approximately 250
miles from the Proposed Project site, or 500 miles roundtrip.

Emergency Backup Generators. The Proposed Project would include one WWTP backup generator (750 hp) and six
lift station backup generators (one at each lift station; 400 hp).

Carcinogenic Risk Assessment

Table 5.3: Carcinogenic Risk Assessment shows the health risk for the following scenarios: construction, operation,
and combined construction and operation of the Proposed Project. As shown in Table 5.3, the maximum unmitigated
construction risk at residential, worker, and student receptors would be 19.90, 0.11, and 1.35 in one million,
respectively. Additionally, the maximum unmitigated operational cancer risk at residential, worker, and student
receptors would be 4.66, 0.28, and 1.73 in one million, respectively. Further, the unmitigated combined construction
and operational cancer risk at residential, worker, and student receptors would be 20.92, 0.60, and 3.08 in one
million, respectively. Therefore, the maximum unmitigated construction cancer risk and unmitigated combined
construction and operational cancer risk would exceed the SDAPCD threshold of 10 in one million. The Proposed
Project would implement MM AQ-1 to reduce cancer risk, which requires Tier 4 construction equipment.

Implementation of MM AQ-1 would reduce cancer risk from operations to below the SDAPCD’s 10 in one million
threshold; refer to Table 5.3. With MM AQ-1 incorporated, the maximum construction cancer risk would be reduced
to 5.63 in one million for residential receptors, 0.03 in one million for worker receptors, and 0.36 in one million for
student receptors. Further, the maximum combined construction and operational cancer risk would be reduced to
9.17 in one million for residential receptors, 0.56 in one million for worker receptors, and 2.09 in one million for
student receptors. Therefore, the Proposed Project’s cancer risk would not exceed the SDAPCD’s 10 in one million
threshold and impacts associated with carcinogenic risk would be less than significant.

Table 5.3: Carcinogenic Risk Assessment

Cancer Risk (per Million)*? Significance Mitigated
Exposure Scenario Without With Threshold Risk Exceeds
Mitigation Mitigation (per Million) Threshold?
Construction
Single-Family Residential
19. . 1 N
(Along Peart Road) 9.90 >-63 0 °
. . Single-Family Residential
Residential Receptors (Along Oos Place) 7.14 1.95 10 No
Single-Family Residential
(Along Eshash Road) 6.38 1.76 10 No
Two Paws Up Happy Camp 011 0.03 10 No
Worker Receptors for Dogs
Caspian Stables 0.08 0.02 10 No
Fluegge Egg Ranch 0.06 0.01 10 No
San Pasqual
. 0.36
Student Playground/Baseball Field 1.35 10 No
Operations
Single-Family Residential
(Along Peart Road) 4.66 4.66 10 No
. . Single-Family Residential
Residential Receptors (Along Oos Place) 1.65 1.65 10 No
Single-Family Residential
(Along Eshash Road) 0.73 0.73 10 No
Two Paws Up Happy Camp 0.03 0.03 10 No
Worker Receptors for Dogs
Caspian Stables 0.04 0.04 10 No
Fluegge Egg Ranch 0.28 0.28 10 No
Environmental Assessment Kimley-Horn and Associates, Inc.
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Cancer Risk (per Million) Significance Mitigated
Exposure Scenario Without With Threshold Risk Exceeds
Mitigation Mitigation (per Million) Threshold?
San Pasqual
Student . 1.73 1.73 10 No
u Playground/Baseball Field
Construction and Operations Combined
Single-Family Residential
20.92 9.17 10 N
(Along Peart Road) °
Residential Receptors | Single-Family Residential 746 319 10 No
(Along Oos Place)
Single-Family Residential
5.84 2.04 10 N
(Along Eshash Road) °
Two Paws Up Happy Camp 015 0.07 10 No
Worker Receptors for Dogs
Caspian Stables 0.14 0.08 10 No
Fluegge Egg Ranch 0.60 0.56 10 No
San Pasqual
Student 3.08 2.09 10 N
uden Playground/Baseball Field °
NA = Not Applicable
1. The reported annual pollutant concentrations are at the closest maximally exposed individual residents to the Proposed Project site.
2. The “With Mitigation” exposure scenario shows the risk with the incorporation of MM AQ-1 (Tier 4 construction equipment).
Source: Refer to the modeling assumptions and outputs provided in Appendix F of this EA.

Noncarcinogenic Risk Assessment

Unmitigated acute and chronic impacts were also evaluated and shown in Table 5.4: Noncarcinogenic Risk
Assessment. An acute or chronic hazard index of 1.0 is considered individually significant. The highest maximum
chronic and acute hazard index from the Proposed Project would be 0.04582 and 0.16177, respectively. Therefore,
carcinogenic and non-carcinogenic hazards are calculated to be within acceptable limits and a less than significant

impact would occur.

Table 5.4: Noncarcinogenic Risk Assessment

Exposure Scenario Chronic Hazard'? Acute Hazard!?
Construction
Single-Family Residential
(Along Peart Road) 0.00973 NA
Residential Single-Family Residential
Receptors (Along Oos Place) 0.00349 NA
Single-Family Residential
(Along Eshash Road) 0.00312 NA
Two Paws Up Happy Camp for Dogs 0.00092 NA
Worker Receptors | Caspian Stables 0.00068 NA
Fluegge Egg Ranch 0.00047 NA
Student San Pasqual Playground/Baseball Field 0.00191 NA
Operation
Single-Family Residential
(Along Peart Road) 0.02746 0.16177
Residential Single-Family Residential 0.00952 0.10708
Receptors (Along Oos Place)
Single-Family Residential
(Along Eshash Road) 0.00337 0.07682

Environmental Assessment
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Exposure Scenario Chronic Hazard? Acute Hazard'?
Two Paws Up Happy Camp for Dogs 0.00103 0.03562
Worker Receptors | Caspian Stables 0.00170 0.02638
Fluegge Egg Ranch 0.01630 0.03105
Student San Pasqual Playground/Baseball Field 0.04582 0.06348
SDAPCD Threshold 1.0 1.0
Threshold Exceeded? No No
1. The reported pollutant concentration used to calculate the chronic and acute hazard is at the closest receptor (maximally exposed
individual receptor). Pollutant concentrations can be found in Appendix F.
2.DPM is the primary TAC occurring during construction. There is no acute REL for DPM and acute health risk cannot be calculated. The Acute
hazard would occur from WWTP VOCs and is calculated using RELs from OEHHA.
Source: Refer to Appendix F.

Mitigation Measures

MM AQ-1: Prior to the issuance of grading permits, the Band Engineer shall confirm that the Grading Plan and
Building Plans and Specifications require all construction contractors to incorporate the following
measure to minimize construction emissions.

o All off-road diesel-powered construction equipment greater than 50 horsepower meets
California Air Resources Board Tier 4 Final off-road emissions standards or incorporate CARB
Level 3 Verified Diesel Emission Control Strategy (VDECS). Requirements for Tier 4 Final
equipment and the option for Level 3 VDECS shall be included in applicable bid documents
and successful contractor(s) must demonstrate the ability to supply such equipment. A copy
of each unit’s Best Available Control Technology (BACT) documentation (certified tier
specification or model year specification), and CARB or SDAPCD operating permit (if
applicable) shall be provided to the Band at the time of mobilization of each applicable unit of
equipment. This equipment shall be used when commercial models that meet the
construction needs of the proposed project are commercially available from local
suppliers/vendors. The determination of commercial availability of such equipment shall be
made by the Band, based on applicant-provided evidence from expert sources, such as
construction contractors in the region.

5.1.5 Greenhouse Gases

Overview of Impacts

Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not alter existing conditions. The No Project Alternative would not change
emissions from existing levels.

Proposed Project The Proposed Project’s short-term construction and long-term operational GHG
emissions would not result in any significant impacts or interfere with the State’s ability
to achieve GHG reduction targets. Therefore, there would be no adverse effect to GHG
resulting from the Proposed Project.

No Project Alternative

No construction activities would occur under the No Project Alternative; therefore, the No Project Alternative would
not change GHG emissions from existing levels.

Environmental Assessment Kimley-Horn and Associates, Inc.
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Under the No Project Alternative, the Proposed Project site would be maintained in its current condition with the
existing wastewater treatment facilities. The Proposed Project WWTP and associated facilities would not be
constructed. As a result, there would be no change to the existing environmental conditions and the No Project
Alternative would not change GHG emissions from existing levels.

Proposed Project

The Proposed Project’s operational GHG emissions would be generated by area sources, energy sources, mobile
sources, backup generators, and solid waste. These emissions categories are discussed above in Section 5.1.4, Air
Quality.

GHG emissions associated with the Proposed Project are summarized in Table 5.5: Proposed Project Operational
GHG Emissions. As shown in Table 5.5, operational GHG emissions would be approximately 206.44 MTCO,e annually
from operations.

Table 5.5: Proposed Project Operational GHG Emission

Emissions Source MTCO,e per Year
Area Source 0.15
Energy'? 92.27
Mobile Sources? 27.87
Backup Generators* 82.16
Waste 3.99
Total 206.44

MTCO.e = metric tons carbon dioxide equivalent

1. Energy source emissions would be generated from lift station pumps, E-One Grinder pumps, and WWTP
operations electricity consumption.

2. The WWTP is defined as a General Light Industry land use in CalEEMod. However, the WWTP is not expected to
have any energy emissions from natural gas. Additionally, any wastewater generated from employees at the
WWTP would be treated on-site. Therefore, electricity emissions associated with on-site wastewater generation
and natural gas shown in the CalEEMod outputs are not included in this table.

3. Mobile emissions from biosolid hauling truck trips assumed a roundtrip distance of 500 miles to the Arizona
Soils Compositing Facility once per month. As the WWTP would employ five on-site employees, mobile
emissions include 15 daily trips from employees.

4. The Proposed Project would include one backup generator at the WWTP (assumed to be 750 horsepower [hp],
operating 50 hours per year) and six backup generators at the lift stations (one at each lift station; assumed to
be 400 hp, operating 50 hours per year).

Source: CalEEMod version 2022.1 Refer to Appendix F for model outputs.

As shown in Table 5.5, the Proposed Project would generate nominal GHG emissions and would not result in any
significant impacts or interfere with the State’s ability to achieve GHG reduction targets. Therefore, there would be
no adverse effect to GHG resulting from the Proposed Project.

Construction activities are expected to begin in 2025 and occur over approximately 9.5 years. The approximate
quantity of annual GHG emissions generated by construction activities is shown in Table 5.6: Proposed Project
Construction GHG Emissions.
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Table 5.6: Proposed Project Construction GHG Emissions

Emissions Source MTCO.e per Year
2025 1,466.95
2026 724.64
2027 510.60
2028 523.02
2029 1,106.20
2030 538.85
2031 781.03
2032 392.91
2033 764.56
2034 130.64
MTCO:ze = metric tons carbon dioxide equivalent

Mitigation Measures

None required.

5.1.6 Noise

Overview of Impacts

Alternative

Impacts

No Project Alternative

The No Project Alternative would not include construction of the Proposed Project and
would not alter existing conditions. The No Project Alternative would not change noise
levels from existing ambient conditions.

Proposed Project

Short-term construction and long-term operational noise levels from the Proposed
Project would not result in a temporary or permanent substantial noise increase with
implementation of MM N-1. Therefore, the Proposed Project would result in less than
significant noise impacts.

Construction

A construction noise impact would occur if construction noise levels from the Proposed Project exceed 75 dBA
Leq(12-hour) at any off-site sensitive receptors.*

Operations

An operational noise impact would occur if operational noise levels from the Proposed Project would result in an
increase in ambient noise levels of 5 dBA or more at any sensitive receptors. On-site operational noise levels from
stationary sources were calculated based on a standard noise attenuation rate of 6 dB per doubling of distance.
Operational noise is evaluated based on the substantial increase criterion of 5 dBA compared to ambient conditions.

4 This analysis conservatively uses the County of San Diego’s construction noise threshold of 75 dBA Leg(12-hour) (7:00 a.m. to 7:00 p.m.) at off-site
receptors to evaluate construction noise impacts.
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Vibration

In accordance with the FTA guidelines and Caltrans Guidance Manual, vibration impacts would occur if the Proposed
Project would generate vibration levels exceeding 0.20 in/sec PPV for building damage and/or 0.4 in/sec PPV for
human annoyance.

No Project Alternative

No construction activities would occur under the No Project Alternative; therefore, the No Project Alternative would
not result in temporary construction noise impacts. Under the No Project Alternative, the site would be maintained
in its current condition with the existing wastewater treatment facilities. The proposed WWTP and associated
facilities would not be constructed. As a result, there would be no change to the existing environmental conditions
and the No Project Alternative would not create new sources of operational noise.

Proposed Project
Operational Impacts

The WWTP would include two blowers for the membrane bioreactor (MBR) located in the northeastern portion of
the WWTP site, directly south of the proposed WWTP structures. These blowers create noise levels up to
approximately 80 dBA at a distance of 5 feet.® In addition, the WWTP and each lift station in the Proposed Project
area would include a backup generator that generates noise levels up to approximately 68 dBA at 10 feet.® Using
these reference levels, stationary source noise levels were calculated at the nearest sensitive receptors based on
the inverse square law for sound propagation (a 6 dBA reduction for a doubling of distance) and were compared to

the measured ambient noise levels in the area; see Table 5.7: Stationary Source Noise Levels.

Table 5.7: Stationary Source Noise Levels

Reference | Reference |Distanceto| Noise Meas_ured Ambient +
. . Ambient Proposed
Source Noise Noise Nea.re.st Level at Noise Project Increase Exceeds
Level Level Sensitive | Receptor . 5 dBA?
(dBA) Distance | Receptor®| (dBA) (5] Wil
(dBA Leg)* (dBA)
Wastewater Treatment Plant
Blowers (2) 85! 5 430 46.3 57.9 58.2 0.3 No

Emergency Generator 682 10 355 37.0 57.9 57.9 0.0 No
Lift Stations
Emergency Generator (A1) 682 10 100 48.0 50.0 52.1 2.1 No
Emergency Generator (A2) 682 10 160 43.9 57.5 57.7 0.2 No
Emergency Generator (B1) 682 10 260 39.7 57.9 58.0 0.1 No
Emergency Generator (B2) 682 10 60 52.4 63.9 64.2 0.3 No
Emergency Generator (B3) 682 10 290 38.8 45.9 46.7 0.8 No
Emergency Generator (C1) 682 10 50 54.0 45.9 54.6 8.7 Yes
Notes:
1. Blower reference noise level provided by Cloacina on February 26, 2024.
2. Cummins Inc., Commercial Mobile Generator Specification Sheet, ONAN SD 10.0 60Hz/8.0 50hZ, 2021. Reference noise level assumes a minimum

noise reduction on 10 dBA from enclosure structure.

3. Distance measured from noise source to residential dwelling in Google Earth.
4. Measured noise levels are provided in Table 3-7.1.

As seen in Table 5.7, the Proposed Project’s stationary source noise levels would not exceed the measured ambient
noise level by 5 dBA at the nearest sensitive receptors, apart from emergency generator C1 which would result in a
noise level increase of 8.7 dBA. However, backup generators would only be used for testing and in emergency

E-mail correspondence with Cloacina on February 26, 2024.
&  Cummins Inc., Commercial Mobile Generator Specification Sheet, ONAN SD 10.0 60Hz/8.0 50hZ, 2021. Reference noise level assumes a
minimum noise reduction on 10 dBA from enclosure structure.

Environmental Assessment Kimley-Horn and Associates, Inc.
5-15 February 2026



San Pasqual Community Sewer
5.0 Environmental Consequences

situations and would generate noise that is short-term in nature and not for extended periods of time. As such,
emergency generator noise would not result in a long-term, permanent noise level increase of 5 dBA over ambient
conditions, and a less than significant impact would occur in this regard.

Itis also noted that the Proposed Project would include the operation of several E-One Grinder pumps and lift station
pumps throughout the Proposed Project site for water conveyance. However, the proposed pumps would produce
negligible noise and would not be perceptible at any nearby receptors.

Construction Impacts

Noise generated by construction equipment, including earth movers, material handlers, and portable generators,
can reach high levels at intermittent periods. During construction, exterior noise levels could affect sensitive
receptors surrounding the construction site.

Construction would occur in five phases: Phase 1 (WWTP and District A Northern Improvements), Phase 2 (District A
Southern Improvements), Phase 3 (WWTP Expansion and District B Northern Improvements), Phase 4 (District B
Southern Improvements), and Phase 5 (District C Improvements). Typical operating cycles for heavy construction
equipment may involve 1 or 2 minutes of full power operation followed by 3 to 4 minutes at lower power settings.
Other primary sources of acoustical disturbance would be random incidents, which would last less than one minute
(such as dropping large pieces of equipment or the hydraulic movement of machinery lifts). Typical noise levels
associated with individual construction equipment are listed in Table 5.8: Typical Construction Noise Levels. As
indicated in Table 5.8, sensitive receptors can be exposed to high noise levels when located near active construction
equipment. Noise-sensitive land uses are generally considered to include those uses where noise exposure could
result in health-related risks to individuals, as well as places where quiet is an essential element of their intended
purpose.

Figure 4-7-1a through 4-7.1e: Construction Noise Impact Zone by Phase in Appendix G of this EA shows the noise
impact zone for each phase that exceeds the 75 dBA Leg(12-hour) NOiSe threshold. As indicated in Figures 4-7-1a through
4-7.1e of Appendix G of this EA, several residential uses are located within the noise impact zone. Thus, a minor
adverse short-term noise impact would occur as a result of Proposed Project construction activities. Implementation
of MM N-1 (Construction Noise Control Plan) would minimize temporary construction noise impacts to the extent
feasible.

Vibration Impacts

Construction on the Proposed Project site would have the potential to result in varying degrees of temporary ground-
borne vibration, depending on the specific construction equipment used and the operations involved.

In general, the FTA architectural damage criterion for continuous vibrations (i.e., 0.2 in/sec) appears to be
conservative. The types of construction vibration impacts include human annoyance and building damage. The FTA
guidelines show that a vibration level of up to 0.20 in/sec is considered safe and would not result in any construction
vibration damage.

Table 5.8: Typical Construction Equipment Vibration Levels, lists vibration levels at 25 feet and 50 feet for typical
construction equipment. As indicated in Table 5.8, based on FTA data, vibration velocities from typical heavy
construction equipment operations that would be used during Proposed Project construction range from 0.003 to
0.210 in/sec PPV at 25 feet from the source of activity.

Environmental Assessment Kimley-Horn and Associates, Inc.
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Table 5.8: Typical Construction Equipment Vibration Levels

T Peak Particle Velocity Peak Particle Velocity
at 25 Feet (in/sec) at 50 Feet (in/sec)?
Vibratory Roller 0.210 0.032
Large Bulldozer/Caisson Drilling 0.089 0.032
Loaded Trucks 0.076 0.027
Jackhammer 0.035 0.012
Small Bulldozer/Tractors 0.003 0.001

Notes:

1. Calculated using the following formula: PPVequip = PPVrer X (25/D)%*, where: PPVequip = the peak particle velocity in in/sec of the equipment
adjusted for the distance; PPV s = the reference vibration level in in/sec from Table 7-4 of the Federal Transit Administration, Transit Noise
and Vibration Impact Assessment Manual, 2018; D = the distance from the equipment to the receiver.

Source: Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, 2018.

The nearest off-site structure (residential dwelling) is located approximately 50 feet from Proposed Project
construction activities. Table 5.8 shows that at 50 feet, the vibration velocities from construction equipment would
be a maximum of 0.032 in/sec PPV, which is below the FTA’s 0.20 in/sec PPV threshold for building damage and
below the 0.4 in/sec PPV annoyance threshold. Therefore, vibration impacts associated with Proposed Project
construction would be less than significant.

It is also noted the Proposed Project would not be a source of long-term operational vibration, and therefore,
operational vibration impacts would be less than significant.

Mitigation Measures

MM N-1 Construction Noise Control Plan. The Proposed Project shall prepare and implement a
Construction Noise Logistics Plan for all construction activities that includes, at a minimum, the
following measures:

e  Prohibit unnecessary idling of internal combustion engines. Post signs at gates and other
places where vehicles may congregate reminding operators of the State’s Airborne Toxic
Control Measure (ATCM) limiting idling to no more than 5 minutes.

e  Utilize “quiet” air compressors and other stationary noise sources where technology exists.

e Control noise from construction workers’ radios to a point where they are not audible at
existing residences bordering the Proposed Project site.

e Construction contracts specify that all construction equipment, fixed or mobile, shall be
equipped with properly operating and maintained mufflers and other State required noise
attenuation devices.

e Property owners and occupants located within the noise impact zones identified in
Figures 4-7.1a through 4-7.1e shall be sent a notice, at least 15 days prior to
commencement of construction activities, regarding the construction schedule of the
Proposed Project. A sign, legible at 50 feet shall also be posted at the Proposed Project
construction site indicating the dates and duration of construction activities, as well as
provide a contact name and a telephone number for the Noise Disturbance Coordinator
where residents can inquire about the construction process and register complaints.

e Prior to issuance of any grading or construction permit, the Contractor shall provide
evidence that at all times during construction activities and on-site construction staff
member will be designated as a Noise Disturbance Coordinator. The Noise Disturbance
Coordinator is responsible for responding to complaints about construction noise. When a
complaint is received, the Noise Disturbance Coordinator shall determine the cause (e.g.,
starting too early, bad muffler, etc.), implement reasonable measures to resolve the
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complaint, and document actions taken. All notices sent to residential units within the noise
impact zone and all signs posted at the construction site, shall include the telephone
number for the Coordinator, as well as a description of the Coordinators specified roles and
responsibilities at the construction site. Additionally, a log of noise complaints and
responses shall be maintained and made available upon request.

e Electrical power will be used to run air compressors and similar power tools and to power
any temporary structures, such as construction trailers or security staff facilities.

MM N-2 For all noise-generating construction activities, additional noise attenuation techniques would be
employed as necessary to reduce noise levels. Such techniques could include, but are not limited
to, the use of sound blankets, noise shrouds and temporary sound barriers between construction
areas and nearby sensitive receptors as specified in the noise control plan.

5.1.7 Land Use

Overview of Impacts
Alternative Impacts

No Project Alternative No land modifications would occur under the No Project Alternative and impacts to
land uses would not occur.

Proposed Project The Proposed Project would not generate significant impacts to land use as the
proposed development would remain generally consistent with existing uses except
for a single previously vacant property, where the WWTP site is proposed.

No Project Alternative

Under the No Project Alternative, no development would occur, and the current uses would remain as they are.

Proposed Project

Land uses would not be modified due to the sewer line or recycled water line construction for the Proposed Project.
Construction of the WWTP would necessitate the redevelopment of an abandoned residential site. The Proposed
Project would not reduce or remove residences. Impacts due to land use modifications would be less than significant.

Mitigation Measures

None required.

5.1.8 Historical, Architectural, Archeological, and Cultural Resources

Overview of Impacts

Alternative Impacts

No Project Alternative No impacts would occur as the Proposed Project site would continue in an unaltered
state.

Proposed Project Impacts to historic properties may occur during construction activities and should be

mitigated to reduce effects to less than significant levels and to avoid an adverse effect.

No Project Alternative

Under the No Project Alternative, the lands within the Proposed Project area would remain unaltered. As such, any
potential historical resources below the surface would remain untouched and in-situ.
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Proposed Project

The results of the research and fieldwork conducted for the Historic Property Inventory (HPI) indicate that the bulk
of the Area of Potential Effect (APE) is highly sensitive for buried and surface archaeological resources
(see Appendix H). As a result of the above research and field efforts, a total of 23 archaeological resources were
identified within the APE for the undertaking, including four (4) prehistoric isolates, 16 prehistoric archaeological
sites, one (1) multicomponent archaeological site, and two (2) historic built environment resources. Furthermore,
an additional 100 historic properties were identified within 1-mile of the APE, the majority of which are prehistoric
archaeological resources. While these resources are located outside of the APE and, as such, will not be impacted as
a result of the undertaking, their proximity to the APE indicates a broad archaeological sensitivity of the area beyond
just the APE and further underlines the archaeological sensitivity of the APE itself. Consultation with the Tribal
Historic Preservation Officer was completed on December 3, 2025. With the implementation of mitigation measures,
the undertaking would result in Historic Properties — No Adverse Effect.

Mitigation Measures

IHS shall implement the following measures during construction of the improvements proposed under the Proposed
Project:

MM HIS-1 Preservation in place is the preferred manner of treatment for archaeological resources. If
preservation is not feasible then a Historic Property Treatment Plan and data recovery plan, which
provides for adequately recovering scientifically consequential information from and about the
Historic Property, shall be prepared for identified historic properties and adopted prior to any
undertaking or project-related excavation.

MM HIS-2 Prior to Project implementation, a Secretary of the Interior qualified Archaeologist and San Pasqual
Tribal Monitor will conduct a historic property training for all on-site personnel related to historic
properties for the Project. The training will provide an overview of known historic properties, as
well as information related to historic properties that may be identified during project
implementation, how to identify them, and the process to follow in the case of discovery. All
personnel that access the site must undergo this training.

MM HIS-3 A qualified historic properties monitor and/or San Pasqual Tribal Monitor shall be present during
all ground-disturbing activities, including any grubbing or minor site preparation efforts that would
impact surface historic properties, throughout the duration of Project construction. The monitor
would coordinate with the Project Archaeologist, who will serve as the Principal Investigator for
the Project.

MM HIS-4 An appropriate avoidance, minimization, and mitigation plan shall be created, implemented and
complied with during construction of the project.

5.1.9 Public Services

Overview of Impacts
Alternative Impacts
No Project Alternative The No Project Alternative would not modify police or fire protection service needs.

Proposed Project The Proposed Project would not involve construction of structures that would require
additional police or fire presence and monitoring.
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No Project Alternative

Under the No Project Alternative there would be no impacts to fire protection and law enforcement services. No
alterations to the Proposed Project area would be made which require increased security measures or fire
prevention efforts.

Proposed Project

The Proposed Project would not generate significant impacts to fire protection and law enforcement services within
the Band Reservation area, or the Proposed Project area. Subterranean utility infrastructure would not require
additional fire or police protection services or monitoring. The Proposed Project would introduce additional
aboveground structures, though, in the form of the WWTP. Although this facility would not be manned at all times,
and would employ temporary maintenance workers, the facility includes the expansion of energy facilities through
the construction of a backup generator, an electrical pad, an electrical meter, and electrical transformer See
Figure 1.3: Wastewater Treatment Plant Site Layout. However, these structures are not inherently hazardous in a
manner that would require additional and specialized fire protection services beyond what is currently offered by
the Band. Additionally, the presence of the WWTP would not generate a need for additional police presence beyond
the Band’s current capability. The WWTP would also be fully fenced to further provide security measures for the
aboveground facility. Impacts would be less than significant.

Mitigation Measures

None required.

5.1.10 Utilities

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not require new or greater utility services.

Proposed Project The Proposed Project would not involve construction of structures that would
substantially expand the use of or demand for utility resources. The Proposed Project

would introduce an additional utility resource to the Band Reservation Area.

No Project Alternative

Under the No Project Alternative, the Proposed Project would not require additional utility improvements or
demand. Existing septic systems will continue to require maintenance and replacement, resulting in potentially
reduced effluent water quality. This would maintain a continued negative impact when compared to the Proposed
Project.

Proposed Project
Water

The Proposed Project would not generate additional water demand for the Proposed Project Area. Conversely, the
WWTP would include recycled water storage with a maximum capacity of 50,000 gallons. This would instead
generate a new non-potable water source for use within the Band Reservation Area for uses which do not require
potable water such as landscape irrigation and fire protection. The Proposed Project would provide a beneficial
impact. Impacts would be less than significant.
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Wastewater

Under the Proposed Project, approximately 393 septic tanks currently within the Proposed Project area would be
pumped, crushed and abandoned in place. The use of septic systems for wastewater treatment and disposal would
cease. Instead, wastewater generated within the Proposed Project area would be conveyed to the new WWTP with
a projected average daily flow rate of 116,465 gallons per day. Additionally, the proposed WWTP would allow for a
more advanced level of wastewater treatment and the generation of recycled water for the use of the Band. The
use of recycled water would further reduce the Band’s groundwater usage since recycled water could be utilized for
landscaping and other non-potable uses. Impacts to wastewater resources would be less than significant.

Solid Waste

The Proposed Project would generate solid waste during the construction period. However, this would be
accommodated by the San Pasqual Environmental Department (SPED) through partnership with the Band’s transfer
station as well as local landfills. The Proposed Project would not generate waste during operation. Wastewater
sludge produced during the treatment process would be treated on site and eventually removed. Although a waste
byproduct, the sludge can be composted or used for fertilizer. Overall, construction waste would be temporary and
would not create a new consistent source of waste. Additionally, waste generated by the Proposed Project would
be minimal. Impacts would be less than significant.

Telecommunications

The Proposed Project would not require or modify telecommunications facilities.

Gas and Electricity

Electricity for the Proposed Project would continue to be provided by San Diego Gas and Electric (SDG&E). No new
natural gas infrastructure is proposed for the Proposed Project. However, new electrical infrastructure is proposed.
Namely, backup generators for the WWTP and lift stations, an electrical pad, an electrical meter, and electrical
transformer; See Figure 1.3: Wastewater Treatment Plant Site Layout. Electrical requirements for the WWTP would
total approximately 96 kilowatts (kw) of electricity. This would not constitute a substantial use or increase of
electrical energy in the area. Despite unsubstantial energy demand, the Proposed Project would still generate an
increased energy demand compared to existing conditions. Despite this, impacts to utility services would be less
than significant.

Mitigation Measures

None required.

5.1.11 Hazardous Materials, Solid Waste, and Pollution Prevention

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not generate additional operational hazardous materials.

Proposed Project The Proposed Project would not involve construction of structures that would exceed
allowable levels or operations activities which would create harmful hazardous
materials.

Environmental Assessment Kimley-Horn and Associates, Inc.

5-21 February 2026



San Pasqual Community Sewer
5.0 Environmental Consequences

No Project Alternative

Under the No Project Alternative, no WWTP would be developed. The existing septic systems within the Proposed
Project area would remain and no change would occur. The existing septic system effluent would continue to
percolate through the soil to groundwater below.

Proposed Project

The Proposed Project construction would result in the transport, use, and disposal of hazardous materials such as
gasoline fuels, oils, lubricants, and greases in construction equipment and coatings. The use of these materials would
not be in such quantities or stored in such a manner as to pose a significant safety hazard. Additionally, use of these
materials would be temporary in nature and would cease upon completion of the Proposed Project’s construction
use. Operation of the Proposed Project would consist of cleaners, solvents, paints for custodial purposes and use of
pesticides, and herbicides for landscape maintenance. Furthermore, the use and storage of these materials would
be required to be consistent with multiple regulatory measures including The Federal Toxic Substances Control Act
of 1976 and Resource Conservation and Recovery Act (RCRA). Additionally, the Proposed Project would involve the
conveyance and treatment of wastewater. Effluent material from the WWTP would include treated wastewater,
recycled water, and sludge waste. The recycled water would be stored and used for non-potable uses. The
wastewater would be percolated down into the groundwater at a treatment level higher than the existing septic
system. Wastewater effluent from the proposed WWTP would undergo secondary treatment prior to use as recycled
water, cleaning liquid, and percolated back into the groundwater aquifer.

As previously stated, The Proposed Project area is not included on the list of hazardous waste sites. According to the
U.S EPA Underground Storage Tanks (UTS) Finder, no current or previous cleanup site is within 1,000 feet of the
Proposed Project Area.

Mitigation Measure

None required.

5.1.12 Transportation

Overview of Impacts
Alternative Impacts

No Project Alternative The No Project Alternative would not include construction of the Proposed Project and
would not alter existing transportation resources.

Proposed Project The Proposed Project would not involve construction of structures that would
substantially diminish transportation resources.

No Project Alternative

The No Project Alternative would have no effect on transportation in the Proposed Project area or vicinity as no
physical changes to existing conditions would occur. Traffic patterns and roadway conditions would remain
consistent with existing conditions.

Proposed Project

Construction of the Proposed Project would necessitate partial and temporary closure of adjacent roadways and
roadways which overlay planned sewer alignments. These improvements would be completed in sections and would
not require complete roadway closures. Furthermore, the construction period for the Proposed Project would be
temporary in nature and would not require permanent roadway modifications, closures, or removals. One new
service road is proposed for the WWTP rounding most of the facility and planned improvements. This would be a
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gated private road providi

ng access only to the WWTP from District A and District B via Canal Road and Lake

Wohlford Road. Operational conditions for both roadways would remain unaffected in the Proposed Project
operations. Therefore, impacts would be less than significant.

Mitigation Measures

None required.

5.2 Identified Mitigation Measures

Table 5.9: Summary of Mitigation Measures

Topic Area

Mitigation Measure

MM GEO-1: Prior to commencing grading, a preconstruction conference should be held at the site
with the inspector, developer, grading and underground contractors, civil engineer, and
geotechnical engineer in attendance. Special soil handling and/or the grading plans can be
discussed at that time.

Topography, Geology, and
Soils

MM GEO-2: Prior to the commencement of grading, a geotechnical consultant shall be employed
for the purpose of observing earthwork procedures and testing the fills for substantial
conformance with the recommendations of the Geotechnical Report and these specifications. The
Consultant should provide adequate testing and observation services so that they may assess
whether, in their opinion, the work was performed in substantial conformance with these
specifications.

MM WR-1: Development within Special Flood Hazard Areas outside of the floodway (i.e., District
A or elsewhere) is appropriate from the perspective of flood risk/flood impact provided that:

1. New structures are properly elevated above Base Flood Elevations, and

2. Project hydrology is mitigated to pre-project conditions.

Water Resources

MM WR-2: If avoidance of Waters of the United States is not feasible, a Section 404 permit will be
required for Project authorization. USACE will review and verify the jurisdictional delineation and
determine mitigation requirements for the Project, if applicable.

MM WR-3: Prior to construction activities which involve County maintained roadways, plans would
be submitted to County of San Diego Department of Public Works for review of any work within
the county right of way, or any work that could impact the county right of way or any county
roadway drainage facilities.

MM BIO-1: The Proposed Project shall be designed to utilize existing developed areas including
roads, bare ground, and disturbed areas to the greatest extent possible to avoid impacts to native
vegetation communities. However, impact to native habitat could still occur. To minimize impacts
to native vegetation, biological monitoring is recommended around all active construction areas,
inclusive of the WWTP and any undeveloped work areas to ensure activities are limited to
designated temporary and permanent impact areas.

Biological Resources

MM BIO-2: Prior to construction, exclusionary wildlife fencing shall be placed around all active
construction areas that contain sensitive habitat areas, inclusive of the WWTP and any
undeveloped work areas to avoid impacts. Daily pre-construction sweeps within the exclusionary
fencing by a qualified biologist would be implemented prior to the commencement of construction
activities.

MM BIO-3: To avoid impacts to nesting birds that are protected by the Migratory Bird Treaty Act
(MBTA), construction would be conducted outside of nesting season (generally September 1
through January 14). If construction outside the breeding season is not feasible, pre-construction
nesting bird surveys shall be conducted during the nesting season (generally January 15 through
August 31) at least 10 days prior to construction near suitable nesting habitat.

MM BIO-4: Nesting bird surveys shall be conducted within 150 feet for non-listed passerines, 300
feet for special status passerines, and 500 feet for raptors around all active construction areas,
inclusive of the WWTP and any undeveloped work areas. If an active nest is found of a non-special
status species, an appropriate no-work buffer shall be established around the nest by a qualified

Environmental Assessment

Kimley-Horn and Associates, Inc.
5-23 February 2026




San Pasqual Community Sewer
5.0 Environmental Consequences

Topic Area

Mitigation Measure

biologist that takes into account the species, ambient disturbance, perceived tolerance to
disturbance of the nest, and planned construction activities including potential direct and indirect
impacts (e.g., noise and vibration from construction activities). Nest buffers shall be established
with stakes, flagging, and signage as appropriate to ensure construction personnel do not enter
the buffer. Drive-through-only or walk-through-only buffers may be established if a qualified
biologist determines that the nest would not be affected by such activities past an active nest.

MM BIO-5: For special status species that are not listed, a 300-foot buffer shall be established for
special status passerines and a 500-foot buffer shall be established for special status raptors around
all active construction areas, inclusive of the WWTP and any undeveloped work areas. If a listed
avian species establishes an active nest during construction, a 500-foot buffer would be established
and USFWS shall be notified. Buffer reductions for special status species may be possible on a case-
by-case basis if the nest shows a high tolerance to disturbance through coordination with USFWS.
Nest buffers shall be established with stakes, flagging, and signage as appropriate to ensure
construction personnel do not enter the buffer. Drive-through-only or walk-through-only buffers
may be established if a qualified biologist determines that the nest would not be affected by such
activities past an active nest.

Air Quality

MM AQ-1: Prior to the issuance of grading permits, the Band Engineer shall confirm that the
Grading Plan and Building Plans and Specifications require all construction contractors to
incorporate the following measure to minimize construction emissions.

e All off-road diesel-powered construction equipment greater than 50 horsepower meets
California Air Resources Board Tier 4 Final off-road emissions standards or incorporate CARB
Level 3 Verified Diesel Emission Control Strategy (VDECS). Requirements for Tier 4 Final
equipment and the option for Level 3 VDECS shall be included in applicable bid documents
and successful contractor(s) must demonstrate the ability to supply such equipment. A copy
of each unit’s Best Available Control Technology (BACT) documentation (certified tier
specification or model year specification), and CARB or SDAPCD operating permit (if
applicable) shall be provided to the Band at the time of mobilization of each applicable unit
of equipment. This equipment shall be used when commercial models that meet the
construction needs of the proposed project are commercially available from local
suppliers/vendors. The determination of commercial availability of such equipment shall be
made by the Band, based on applicant-provided evidence from expert sources, such as
construction contractors in the region.

Noise

MM N-1: Construction Noise Control Plan. The Proposed Project shall prepare and implement a
Construction Noise Logistics Plan for all construction activities that includes, at a minimum, the
following measures:

e  Prohibit unnecessary idling of internal combustion engines. Post signs at gates and other
places where vehicles may congregate reminding operators of the State’s Airborne Toxic
Control Measure (ATCM) limiting idling to no more than 5 minutes.

e  Utilize “quiet” air compressors and other stationary noise sources where technology exists.

e  Control noise from construction workers’ radios to a point where they are not audible at
existing residences bordering the Proposed Project site.

e Construction contracts specify that all construction equipment, fixed or mobile, shall be
equipped with properly operating and maintained mufflers and other State required noise
attenuation devices.

e  Property owners and occupants located within the noise impact zones identified in Figures 4-
7.1a through 4-7.1e shall be sent a notice, at least 15 days prior to commencement of
construction activities, regarding the construction schedule of the Proposed Project. A sign,
legible at 50 feet shall also be posted at the Proposed Project construction site indicating the
dates and duration of construction activities, as well as provide a contact name and a
telephone number for the Noise Disturbance Coordinator where residents can inquire about
the construction process and register complaints.

e Priortoissuance of any grading or construction permit, the Contractor shall provide evidence
that at all times during construction activities and on-site construction staff member will be
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designated as a Noise Disturbance Coordinator. The Noise Disturbance Coordinator is
responsible for responding to complaints about construction noise. When a complaint is
received, the Noise Disturbance Coordinator shall determine the cause (e.g., starting too
early, bad muffler, etc.), implement reasonable measures to resolve the complaint, and
document actions taken. All notices sent to residential units within the noise impact zone and
all signs posted at the construction site, shall include the telephone number for the
Coordinator, as well as a description of the Coordinators specified roles and responsibilities
at the construction site. Additionally, a log of noise complaints and responses shall be
maintained and made available upon request.

e Electrical power will be used to run air compressors and similar power tools and to power any
temporary structures, such as construction trailers or security staff facilities.

MM N-2: For all noise-generating construction activities, additional noise attenuation techniques
would be employed as necessary to reduce noise levels. Such techniques could include, but are not
limited to, the use of sound blankets, noise shrouds and temporary sound barriers between
construction areas and nearby sensitive receptors as specified in the noise control plan.

MM HIS-1: Preservation in place is the preferred manner of treatment for archaeological
resources. If preservation is not feasible then a Historic Property Treatment Plan and data recovery
plan, which provides for adequately recovering scientifically consequential information from and
about the Historic Property, shall be prepared for identified historic properties and adopted prior
to any undertaking or project-related excavation.

Historical, Architectural,
Archeological, and
Cultural Resources

MM HIS-2: Prior to Project implementation, a Secretary of the Interior qualified Archaeologist and
San Pasqual Tribal Monitor will conduct a historic property training for all on-site personnel related
to historic properties for the Project. The training will provide an overview of known historic
properties, as well as information related to historic properties that may be identified during
project implementation, how to identify them, and the process to follow in the case of discovery.
All personnel that access the site must undergo this training.

MM HIS-3: A qualified historic properties monitor and/or San Pasqual Tribal Monitor shall be
present during all ground-disturbing activities, including any grubbing or minor site preparation
efforts that would impact surface historic properties, throughout the duration of Project
construction. The monitor would coordinate with the Project Archaeologist, who will serve as the
Principal Investigator for the Project.

MM HIS-4: An appropriate avoidance, minimization, and mitigation plan shall be created,
implemented and complied with during construction of the Proposed Project.
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6.0 The Relationship Between Short-Term Uses of the Manmade
Environment and Long-Term Productivity

The No Project Alternative would maintain the current state of the Band’s Reservation area in that the Band’s area
would continue to use individual septic systems and tanks for most residences. Short-term, no modification to the
environment would occur aside from the continued seepage of wastewater into the local groundwater. However, in
the long-term, this would mean that the existing septicinfrastructure would continue to degrade over time, requiring
costly maintenance and the eventual abandonment and construction of new septic systems.

The Proposed Action and Proposed Project during the short-term period (construction), would result in impacts to
the environment which were deemed less than significant with the implementation of mitigation measures.
However, impacts are further reduced in long term effects as most of the proposed project construction will be
underground and include the construction of an updated community wastewater system. Further, the Proposed
Project would present a long-term benefit to the area as the existing septic systems would be removed and improved
wastewater treatment would be introduced. The Proposed Project would present both a long-term environmental
and socioeconomic benefit to the Band. Additionally, the implementation of mitigation measures recommended in
Section 5 of this EA would continue to minimize any potential long-term effects of Project development to less than
significant levels.
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7.0 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

Irreversible commitments of resources are those that utilize or modify a resource in a manner that would not allow
for those resources to be utilized for future uses or by future generations. These generally refer to nonrenewable
resources such as fossil fuels, minerals, and substantial use of water resources. Irretrievable resources are those that
would be removed from availability through relatively short-range actions, regardless of the renewable nature of
the resource. However, irretrievable resources can be reversed based on a reversion of an area to hospitable
conditions. An example is the loss of forestry resources due to the redevelopment of forestry lands.

No irreversible or irretrievable commitments of resources would occur under either the No Action Alternative. The
construction and operational activities associated with the Project would create an irretrievable commitment of
nonrenewable energy and water through the use of diesel and other gas-powered machinery as well as water for
construction activities such as the adequate watering of loose soils during ground disturbing activities in keeping
with air quality standards and guidelines. No irretrievable commitment of resources would occur as a result of the
Project. The proposed sewer improvements would occupy existing developed areas without modifying the existing
land uses. The proposed WWTP would redevelop a previously disturbed portion of the Band Reservation Area,
however, this area is not occupied by a resource which would be considered irretrievable.
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8.1 Lead Agency

United States Department of Health and Human Services, Indian Health Service

LCDR Julia Majkrzak, USPHS, P.E., IHS Engineer Consultant
700 La Terraza Blvd, Suite 100
Escondido, CA 92025

Donna M. Meyer, CEM, HPS, Environmental Protection Specialist
650 Capitol Mall, Suite 7-100
Sacramento, CA 95814

8.2 Applicant

San Pasqual Band of Mission Indians

John Flores, Environmental Director & Domestic Water Manager
P.O. Box 365

16400 Kumeyaay Way

Valley Center, CA 92082

8.3 List of Preparers

Kimley-Horn and Associates, Inc.

Madeline Priest, P.E., Project Manager
401 B Street, Suite 600
San Diego, CA 92101

John Nsofor, AICP, CEP-IT, Environmental Planner
3801 University Avenue, Suite 300
Riverside, CA 92501

Sabrina Wallace, Environmental Planner
3801 University Avenue, Suite 300
Riverside, CA 92501

Sabrina Marquez, Environmental Planner
3801 University Avenue, Suite 300
Riverside, CA 92501
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9.0 LIST OF AGENCIES AND PERSONS CONSULTED

9.1 Agencies

County of San Diego Planning Department
5510 Overland Avenue, Suite 310
San Diego, CA 92123

County of San Diego Department of Public Works, Roads
5510 Overland Avenue, Suite 410
San Diego, CA 92123

Federal Emergency Management Administration
1111 Broadway, Suite 1200
Oakland, CA 94607

Bureau of Land Management California State Office
2800 Cottage Way, Suite W1623
Sacramento, CA 95825

9.2 Organizations

Fluegge Egg Ranch
27023 North Wohlford Road
Valley Center, CA 92082

9.3 Individuals

Not Applicable
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

San Diego County Area, California
Version 19, Aug 30, 2023

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 15, 2022—May

28, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AcG Acid igneous rock land 4.8 0.4%

CmrG Cieneba-Rock outcrop complex, 192.3 15.6%
30 to 75 percent slopes, very
stony

CnE2 Cieneba-Fallbrook rocky sandy 88.0 7.2%
loams, 9 to 30 percent
slopes, eroded

CnG2 Cieneba-Fallbrook rocky sandy 295.0 24.0%
loams, 30 to 65 percent
slopes, eroded

FaC2 Fallbrook sandy loam, 5 to 9 142.7 11.6%
percent slopes, eroded

FaD2 Fallbrook sandy loam, 9 to 15 37.8 3.1%
percent slopes, eroded

FaE2 Fallbrook sandy loam, 15 to 30 45.5 3.7%
percent slopes, eroded

FvD Fallbrook-Vista sandy loams, 9 30.9 2.5%
to 15 percent slopes

FvE Fallbrook-Vista sandy loams, 15 218.2 17.7%
to 30 percent slopes

PeC Placentia sandy loam, 2 to 9 134 1.1%
percent slopes, warm MAAT,
MLRA 19

VaB Visalia sandy loam, 2 to 5 139.1 11.3%
percent slopes

VsD Vista coarse sandy loam, 9 to 0.1 0.0%
15 percent slopes, MLRA 20

VsE2 Vista coarse sandy loam, 15 to 20.2 1.6%
30 percent slopes, eroded

VvD Vista rocky coarse sandy loam, 2.7 0.2%
5 to 15 percent slopes

Totals for Area of Interest 1,230.8 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the

11
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characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered

12
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practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

13
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San Diego County Area, California

AcG—Acid igneous rock land

Map Unit Setting
National map unit symbol: 2zwsj
Elevation: 1,130 to 4,380 feet
Mean annual precipitation: 6 to 24 inches
Mean annual air temperature: 55 to 67 degrees F
Frost-free period: 180 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Acid igneous rock land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Acid Igneous Rock Land

Setting
Landform: Mountains
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Acid igneous rock

Typical profile
R - 0 to 4 inches: bedrock

Properties and qualities
Slope: 7 to 75 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to low (0.00 to
0.01 in/hr)

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

CmrG—Cieneba-Rock outcrop complex, 30 to 75 percent slopes, very
stony

Map Unit Setting
National map unit symbol: 2zwsb
Elevation: 3,670 to 4,440 feet
Mean annual precipitation: 25 to 29 inches
Mean annual air temperature: 55 to 57 degrees F
Frost-free period: 185 to 215 days
Farmland classification: Not prime farmland

14
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Map Unit Composition
Cieneba and similar soils: 50 percent
Rock outcrop: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Nose slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Residuum weathered from quartz-diorite

Typical profile
A -0to 10 inches: coarse sandy loam
Cr- 10 to 20 inches: bedrock

Properties and qualities

Slope: 30 to 75 percent

Surface area covered with cobbles, stones or boulders: 0.1 percent

Depth to restrictive feature: 9 to 16 inches to paralithic bedrock

Drainage class: Somewhat excessively drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low
(0.01 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water supply, 0 to 60 inches: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: RO19XD924CA - LOAMY WEST
Hydric soil rating: No

Description of Rock Outcrop

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8e
Hydric soil rating: No

Minor Components

Vista
Percent of map unit: 5 percent
Landform: Mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave

15
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Across-slope shape: Linear
Hydric soil rating: No

Las posas
Percent of map unit: 5 percent
Landform: Mountains
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: RO19XD924CA - LOAMY WEST
Hydric soil rating: No

CnE2—Cieneba-Fallbrook rocky sandy loams, 9 to 30 percent slopes,
eroded

Map Unit Setting
National map unit symbol: hb9w
Elevation: 300 to 4,000 feet
Mean annual precipitation: 8 to 35 inches
Mean annual air temperature: 45 to 64 degrees F
Frost-free period: 110 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 45 percent
Fallbrook and similar soils: 35 percent
Rock outcrop: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granite and granodiorite

Typical profile
H1 -0 to 10 inches: coarse sandy loam
H2 - 10 to 20 inches: weathered bedrock

Properties and qualities
Slope: 9 to 30 percent
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Medium

16
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Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: RO19XD060CA - SHALLOW LOAMY
Hydric soil rating: No

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 24 inches: sandy clay loam
H3 - 24 to 28 inches: weathered bedrock

Properties and qualities

Slope: 9 to 30 percent

Depth to restrictive feature: 20 to 40 inches to paralithic bedrock

Drainage class: Well drained

Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
H1 -0 to 4 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No
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Minor Components

Vista
Percent of map unit: 5 percent
Hydric soil rating: No

CnG2—Cieneba-Fallbrook rocky sandy loams, 30 to 65 percent slopes,
eroded

Map Unit Setting
National map unit symbol: hb9x
Elevation: 300 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 40 percent
Fallbrook and similar soils: 35 percent
Rock outcrop: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granite and granodiorite

Typical profile
H1 - 0to 10 inches: coarse sandy loam
H2 - 10 to 14 inches: weathered bedrock

Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: RO19XD060CA - SHALLOW LOAMY
Hydric soil rating: No

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 24 inches: sandy clay loam
H3 - 24 to 28 inches: weathered bedrock

Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Description of Rock Outcrop

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Vista
Percent of map unit: 5 percent
Hydric soil rating: No
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FaC2—Fallbrook sandy loam, 5 to 9 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbbt
Elevation: 200 to 3,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 250 to 320 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Fallbrook and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 12 inches: loam
H3 - 12 to 28 inches: sandy clay loam
H4 - 28 to 47 inches: loam
H5 - 47 to 51 inches: weathered bedrock

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
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Hydrologic Soil Group: C
Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Vista
Percent of map unit: 10 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 2 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 2 percent
Hydric soil rating: No

Las posas
Percent of map unit: 1 percent
Hydric soil rating: No

FaD2—Fallbrook sandy loam, 9 to 15 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbbv
Elevation: 200 to 3,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 250 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Fallbrook and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 12 inches: loam
H3 - 12 to 28 inches: sandy clay loam
H4 - 28 to 47 inches: loam
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H5 - 47 to 51 inches: weathered bedrock

Properties and qualities

Slope: 9 to 15 percent

Depth to restrictive feature: 40 to 60 inches to paralithic bedrock

Drainage class: Well drained

Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.0 inches)

Interpretive groups

Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C

Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Vista

Percent of map unit: 10 percent
Hydric soil rating: No

Cieneba

Percent of map unit: 2 percent
Hydric soil rating: No

Bonsall

Percent of map unit: 2 percent
Hydric soil rating: No

Las posas

Percent of map unit: 1 percent
Hydric soil rating: No

FaE2—Fallbrook sandy loam, 15 to 30 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbbw
Elevation: 300 to 2,000 feet
Mean annual precipitation: 12 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Fallbrook and similar soils: 85 percent

Mi

nor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 -0 to 2 inches: sandy loam
H2 - 2 to 24 inches: sandy clay loam
H3 - 24 to 28 inches: sandy loam
H4 - 28 to 32 inches: weathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R0O19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Vista
Percent of map unit: 10 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 2 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 2 percent
Hydric soil rating: No

Las posas
Percent of map unit: 1 percent
Hydric soil rating: No
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FvD—Fallbrook-Vista sandy loams, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: hbc1
Elevation: 200 to 3,900 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Fallbrook and similar soils: 50 percent
Vista and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 12 inches: loam
H3 - 12 to 28 inches: sandy clay loam
H4 - 28 to 41 inches: loam
Hb5 - 41 to 44 inches: weathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, O to 60 inches: Moderate (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: FO19XG913CA - Loamy Hills <30"ppt
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Hydric soil rating: No

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Grus derived from granodiorite and/or grus derived from quartz-
diorite

Typical profile
H1 - 0to 19 inches: sandy loam
H2 - 19 to 35 inches: coarse sandy loam
H3 - 35 to 39 inches: weathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: FO19XG913CA - Loamy Hills <30"ppt
Hydric soil rating: No

Minor Components

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

Las posas
Percent of map unit: 5 percent
Hydric soil rating: No

FvE—Fallbrook-Vista sandy loams, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: hbc2
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Elevation: 200 to 3,900 feet

Mean annual precipitation: 10 to 18 inches

Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 320 days

Farmland classification: Not prime farmland

Map Unit Composition
Fallbrook and similar soils: 50 percent
Vista and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 12 inches: loam
H3 - 12 to 28 inches: sandy clay loam
H4 - 28 to 47 inches: loam
H5 - 47 to 51 inches: weathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: FO19XG913CA - Loamy Hills <30"ppt
Hydric soil rating: No

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
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Parent material: Grus derived from quartz-diorite and/or grus derived from
granodiorite

Typical profile
H1 - 0to 19 inches: sandy loam
H2 - 19 to 35 inches: coarse sandy loam
H3 - 35 to 39 inches: weathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: FO19XG913CA - Loamy Hills <30"ppt
Hydric soil rating: No

Minor Components

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

Las posas
Percent of map unit: 5 percent
Hydric soil rating: No

PeC—Placentia sandy loam, 2 to 9 percent slopes, warm MAAT, MLRA
19

Map Unit Setting
National map unit symbol: 2tyyn
Elevation: 150 to 2,950 feet
Mean annual precipitation: 13 to 18 inches
Mean annual air temperature: 62 to 64 degrees F
Frost-free period: 270 to 360 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Placentia and similar soils: 85 percent
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Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Placentia

Setting
Landform: Terraces, alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear, convex
Parent material: Alluvium derived from granitoid

Typical profile
A1 -0to4inches: sandy loam
A2 -4to 13 inches: sandy loam
Bt1 - 13 to 21 inches: sandy clay
Bt2 - 21 to 34 inches: sandy clay
BC - 34 to 53 inches: sandy clay loam
C - 53 to 63 inches: sandy clay loam

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Very slightly saline to moderately saline (2.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 25.0
Available water supply, 0 to 60 inches: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R019XD061CA - CLAYPAN
Hydric soil rating: No

Minor Components

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

Ramona
Percent of map unit: 4 percent
Hydric soil rating: No

Typic natrixeralfs, occasionally ponded
Percent of map unit: 1 percent
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Landform: Depressions
Hydric soil rating: Yes

VaB—Visalia sandy loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: hbh3
Elevation: 0 to 1,500 feet
Mean annual precipitation: 9 to 30 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 200 to 350 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Visalia and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Visalia

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Riser, flat
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from granite

Typical profile
H1 - 0to 12 inches: sandy loam
H2 - 12 to 40 inches: fine sandy loam
H3 - 40 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, O to 60 inches: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: RO19XG911CA - Loamy Fan
Hydric soil rating: No

29



Custom Soil Resource Report

Minor Components

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

Grangeville
Percent of map unit: 5 percent
Hydric soil rating: No

Placentia
Percent of map unit: 2 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Landform: Flood plains
Hydric soil rating: Yes

VsD—Vista coarse sandy loam, 9 to 15 percent slopes, MLRA 20

Map Unit Setting
National map unit symbol: 2xgtp
Elevation: 70 to 3,900 feet
Mean annual precipitation: 13 to 17 inches
Mean annual air temperature: 62 to 65 degrees F
Frost-free period: 320 to 360 days
Farmland classification: Not prime farmland

Map Unit Composition
Vista and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite and quartz-diorite

Typical profile
A - 0to 3inches: coarse sandy loam
Bw - 3 to 19 inches: coarse sandy loam
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C - 19 to 35 inches: coarse sandy loam
Cr- 35to 45 inches: weathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R0O19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Cieneba
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Rock outcrop
Percent of map unit: 3 percent
Hydric soil rating: No

Fallbrook
Percent of map unit: 3 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Bonsall
Percent of map unit: 3 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Capistrano
Percent of map unit: 2 percent
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Landform: Hills

Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

VsE2—Vista coarse sandy loam, 15 to 30 percent slopes, eroded

Map Unit Setting
National map unit symbol: hbhd
Elevation: 400 to 3,900 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 210 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Vista and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite and quartz-diorite

Typical profile
H1 - 0to 15 inches: coarse sandy loam
H2 - 15 to 30 inches: sandy loam
H3 - 30 to 34 inches: weathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 6e
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Ecological site: RO19XD029CA - LOAMY
Hydric soil rating: No

Minor Components

Fallbrook
Percent of map unit: 10 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

VvD—Vista rocky coarse sandy loam, 5 to 15 percent slopes

Map Unit Setting
National map unit symbol: hbhg
Elevation: 400 to 4,000 feet
Mean annual precipitation: 8 to 18 inches
Mean annual air temperature: 45 to 64 degrees F
Frost-free period: 110 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Vista and similar soils: 70 percent
Rock outcrop: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vista

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite and quartz-diorite

Typical profile
H1 - 0 to 13 inches: coarse sandy loam
H2 - 13 to 27 inches: sandy loam
H3 - 27 to 31 inches: weathered bedrock

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Low
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Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R0O19XD029CA - LOAMY
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex

Typical profile
H1 -0 to 4 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Fallbrook
Percent of map unit: 3 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 2 percent
Hydric soil rating: No
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Glossary

Many of the terms relating to landforms, geology, and geomorphology are defined in
more detail in the following National Soil Survey Handbook link: “National Soil
Survey Handbook.”

ABC soil

A soil having an A, a B, and a C horizon.

Ablation till

Loose, relatively permeable earthy material deposited during the downwasting
of nearly static glacial ice, either contained within or accumulated on the surface
of the glacier.

AC soil

A soil having only an A and a C horizon. Commonly, such soil formed in recent
alluvium or on steep, rocky slopes.

Aeration, soil

The exchange of air in soil with air from the atmosphere. The air in a well
aerated soil is similar to that in the atmosphere; the air in a poorly aerated soil is
considerably higher in carbon dioxide and lower in oxygen.

Aggregate, soil

Many fine particles held in a single mass or cluster. Natural soil aggregates,
such as granules, blocks, or prisms, are called peds. Clods are aggregates
produced by tillage or logging.

Alkali (sodic) soil

A soil having so high a degree of alkalinity (pH 8.5 or higher) or so high a
percentage of exchangeable sodium (15 percent or more of the total
exchangeable bases), or both, that plant growth is restricted.

Alluvial cone

A semiconical type of alluvial fan having very steep slopes. It is higher,
narrower, and steeper than a fan and is composed of coarser and thicker layers
of material deposited by a combination of alluvial episodes and (to a much
lesser degree) landslides (debris flow). The coarsest materials tend to be
concentrated at the apex of the cone.
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Alluvial fan

A low, outspread mass of loose materials and/or rock material, commonly with
gentle slopes. It is shaped like an open fan or a segment of a cone. The
material was deposited by a stream at the place where it issues from a narrow
mountain valley or upland valley or where a tributary stream is near or at its
junction with the main stream. The fan is steepest near its apex, which points
upstream, and slopes gently and convexly outward (downstream) with a gradual
decrease in gradient.

Alluvium
Unconsolidated material, such as gravel, sand, silt, clay, and various mixtures of
these, deposited on land by running water.

Alpha,alpha-dipyridyl
A compound that when dissolved in ammonium acetate is used to detect the
presence of reduced iron (Fe Il) in the soil. A positive reaction implies reducing
conditions and the likely presence of redoximorphic features.

Animal unit month (AUM)
The amount of forage required by one mature cow of approximately 1,000
pounds weight, with or without a calf, for 1 month.

Aquic conditions
Current soil wetness characterized by saturation, reduction, and redoximorphic
features.

Argillic horizon

A subsoil horizon characterized by an accumulation of illuvial clay.

Arroyo

The flat-floored channel of an ephemeral stream, commonly with very steep to
vertical banks cut in unconsolidated material. It is usually dry but can be
transformed into a temporary watercourse or short-lived torrent after heavy rain
within the watershed.

Aspect

The direction toward which a slope faces. Also called slope aspect.

Association, soil

A group of soils or miscellaneous areas geographically associated in a
characteristic repeating pattern and defined and delineated as a single map
unit.

Available water capacity (available moisture capacity)

The capacity of soils to hold water available for use by most plants. It is
commonly defined as the difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It is commonly expressed as
inches of water per inch of soil. The capacity, in inches, in a 60-inch profile or to
a limiting layer is expressed as:
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Very low: 0 to 3
Low:3to 6

Moderate: 6 to 9

High: 9 to 12

Very high: More than 12

Backslope

The position that forms the steepest and generally linear, middle portion of a
hillslope. In profile, backslopes are commonly bounded by a convex shoulder
above and a concave footslope below.

Backswamp

A flood-plain landform. Extensive, marshy or swampy, depressed areas of flood
plains between natural levees and valley sides or terraces.

Badland

A landscape that is intricately dissected and characterized by a very fine
drainage network with high drainage densities and short, steep slopes and
narrow interfluves. Badlands develop on surfaces that have little or no
vegetative cover overlying unconsolidated or poorly cemented materials (clays,
silts, or sandstones) with, in some cases, soluble minerals, such as gypsum or
halite.

Bajada

A broad, gently inclined alluvial piedmont slope extending from the base of a
mountain range out into a basin and formed by the lateral coalescence of a
series of alluvial fans. Typically, it has a broadly undulating transverse profile,
parallel to the mountain front, resulting from the convexities of component fans.
The term is generally restricted to constructional slopes of intermontane basins.

Basal area

The area of a cross section of a tree, generally referring to the section at breast
height and measured outside the bark. It is a measure of stand density,
commonly expressed in square feet.

Base saturation

The degree to which material having cation-exchange properties is saturated
with exchangeable bases (sum of Ca, Mg, Na, and K), expressed as a
percentage of the total cation-exchange capacity.

Base slope (geomorphology)

A geomorphic component of hills consisting of the concave to linear
(perpendicular to the contour) slope that, regardless of the lateral shape, forms
an apron or wedge at the bottom of a hillside dominated by colluvium and
slope-wash sediments (for example, slope alluvium).

Bedding plane

A planar or nearly planar bedding surface that visibly separates each
successive layer of stratified sediment or rock (of the same or different lithology)
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from the preceding or following layer; a plane of deposition. It commonly marks
a change in the circumstances of deposition and may show a parting, a color
difference, a change in particle size, or various combinations of these. The term
is commonly applied to any bedding surface, even one that is conspicuously
bent or deformed by folding.

Bedding system

A drainage system made by plowing, grading, or otherwise shaping the surface
of a flat field. It consists of a series of low ridges separated by shallow, parallel
dead furrows.

Bedrock
The solid rock that underlies the soil and other unconsolidated material or that
is exposed at the surface.

Bedrock-controlled topography
A landscape where the configuration and relief of the landforms are determined
or strongly influenced by the underlying bedrock.

Bench terrace

A raised, level or nearly level strip of earth constructed on or nearly on a
contour, supported by a barrier of rocks or similar material, and designed to
make the soil suitable for tillage and to prevent accelerated erosion.

Bisequum
Two sequences of soil horizons, each of which consists of an illuvial horizon
and the overlying eluvial horizons.

Blowout (map symbol)

A saucer-, cup-, or trough-shaped depression formed by wind erosion on a
preexisting dune or other sand deposit, especially in an area of shifting sand or
loose soil or where protective vegetation is disturbed or destroyed. The
adjoining accumulation of sand derived from the depression, where
recognizable, is commonly included. Blowouts are commonly small.

Borrow pit (map symbol)
An open excavation from which soil and underlying material have been
removed, usually for construction purposes.

Bottom land

An informal term loosely applied to various portions of a flood plain.

Boulders

Rock fragments larger than 2 feet (60 centimeters) in diameter.

Breaks

A landscape or tract of steep, rough or broken land dissected by ravines and
gullies and marking a sudden change in topography.
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Breast height

An average height of 4.5 feet above the ground surface; the point on a tree
where diameter measurements are ordinarily taken.

Brush management

Use of mechanical, chemical, or biological methods to make conditions
favorable for reseeding or to reduce or eliminate competition from woody
vegetation and thus allow understory grasses and forbs to recover. Brush
management increases forage production and thus reduces the hazard of
erosion. It can improve the habitat for some species of wildlife.

Butte

An isolated, generally flat-topped hill or mountain with relatively steep slopes
and talus or precipitous cliffs and characterized by summit width that is less
than the height of bounding escarpments; commonly topped by a caprock of
resistant material and representing an erosion remnant carved from flat-lying
rocks.

Cable yarding

A method of moving felled trees to a nearby central area for transport to a
processing facility. Most cable yarding systems involve use of a drum, a pole,
and wire cables in an arrangement similar to that of a rod and reel used for
fishing. To reduce friction and soil disturbance, felled trees generally are reeled
in while one end is lifted or the entire log is suspended.

Calcareous soil

A soil containing enough calcium carbonate (commonly combined with
magnesium carbonate) to effervesce visibly when treated with cold, dilute
hydrochloric acid.

Caliche

A general term for a prominent zone of secondary carbonate accumulation in
surficial materials in warm, subhumid to arid areas. Caliche is formed by both
geologic and pedologic processes. Finely crystalline calcium carbonate forms a
nearly continuous surface-coating and void-filling medium in geologic (parent)
materials. Cementation ranges from weak in nonindurated forms to very strong
in indurated forms. Other minerals (e.g., carbonates, silicate, and sulfate) may
occur as accessory cements. Most petrocalcic horizons and some calcic
horizons are caliche.

California bearing ratio (CBR)

The load-supporting capacity of a soil as compared to that of standard crushed
limestone, expressed as a ratio. First standardized in California. A soil having a
CBR of 16 supports 16 percent of the load that would be supported by standard
crushed limestone, per unit area, with the same degree of distortion.

Canopy

The leafy crown of trees or shrubs. (See Crown.)
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Canyon
A long, deep, narrow valley with high, precipitous walls in an area of high local
relief.

Capillary water
Water held as a film around soil particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds capillary water in the soil.

Catena
A sequence, or “chain,” of soils on a landscape that formed in similar kinds of
parent material and under similar climatic conditions but that have different
characteristics as a result of differences in relief and drainage.

Cation
An ion carrying a positive charge of electricity. The common soil cations are
calcium, potassium, magnesium, sodium, and hydrogen.

Cation-exchange capacity

The total amount of exchangeable cations that can be held by the soil,

expressed in terms of milliequivalents per 100 grams of soil at neutrality (pH

7.0) or at some other stated pH value. The term, as applied to soils, is

synonymous with base-exchange capacity but is more precise in meaning.
Catsteps

See Terracettes.

Cement rock

Shaly limestone used in the manufacture of cement.

Channery soil material

Soil material that has, by volume, 15 to 35 percent thin, flat fragments of

sandstone, shale, slate, limestone, or schist as much as 6 inches (15

centimeters) along the longest axis. A single piece is called a channer.
Chemical treatment

Control of unwanted vegetation through the use of chemicals.

Chiseling
Tillage with an implement having one or more soil-penetrating points that
shatter or loosen hard, compacted layers to a depth below normal plow depth.
Cirque

A steep-walled, semicircular or crescent-shaped, half-bowl-like recess or
hollow, commonly situated at the head of a glaciated mountain valley or high on
the side of a mountain. It was produced by the erosive activity of a mountain
glacier. It commonly contains a small round lake (tarn).
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Clay

As a soil separate, the mineral soil particles less than 0.002 millimeter in
diameter. As a soil textural class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent silt.

Clay depletions

See Redoximorphic features.

Clay film
A thin coating of oriented clay on the surface of a soil aggregate or lining pores
or root channels. Synonyms: clay coating, clay skin.

Clay spot (map symbol)
A spot where the surface texture is silty clay or clay in areas where the surface
layer of the soils in the surrounding map unit is sandy loam, loam, silt loam, or
coarser.

Claypan

A dense, compact subsoil layer that contains much more clay than the overlying
materials, from which it is separated by a sharply defined boundary. The layer
restricts the downward movement of water through the soil. A claypan is
commonly hard when dry and plastic and sticky when wet.
Climax plant community
The stabilized plant community on a particular site. The plant cover reproduces
itself and does not change so long as the environment remains the same.
Coarse textured soil

Sand or loamy sand.

Cobble (or cobblestone)
A rounded or partly rounded fragment of rock 3 to 10 inches (7.6 to 25
centimeters) in diameter.

Cobbly soil material

Material that has 15 to 35 percent, by volume, rounded or partially rounded rock
fragments 3 to 10 inches (7.6 to 25 centimeters) in diameter. Very cobbly soil
material has 35 to 60 percent of these rock fragments, and extremely cobbly
soil material has more than 60 percent.

COLE (coefficient of linear extensibility)

See Linear extensibility.

Colluvium

Unconsolidated, unsorted earth material being transported or deposited on side
slopes and/or at the base of slopes by mass movement (e.g., direct
gravitational action) and by local, unconcentrated runoff.
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Complex slope

Irregular or variable slope. Planning or establishing terraces, diversions, and
other water-control structures on a complex slope is difficult.

Complex, soil

A map unit of two or more kinds of soil or miscellaneous areas in such an
intricate pattern or so small in area that it is not practical to map them
separately at the selected scale of mapping. The pattern and proportion of the
soils or miscellaneous areas are somewhat similar in all areas.

Concretions

See Redoximorphic features.

Conglomerate

A coarse grained, clastic sedimentary rock composed of rounded or subangular
rock fragments more than 2 millimeters in diameter. It commonly has a matrix of
sand and finer textured material. Conglomerate is the consolidated equivalent
of gravel.

Conservation cropping system

Growing crops in combination with needed cultural and management practices.
In a good conservation cropping system, the soil-improving crops and practices
more than offset the effects of the soil-depleting crops and practices. Cropping
systems are needed on all tilled soils. Soil-improving practices in a conservation
cropping system include the use of rotations that contain grasses and legumes
and the return of crop residue to the soil. Other practices include the use of
green manure crops of grasses and legumes, proper tillage, adequate
fertilization, and weed and pest control.

Conservation tillage
A tillage system that does not invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil

Refers to the degree of cohesion and adhesion of soil material and its
resistance to deformation when ruptured. Consistence includes resistance of
soil material to rupture and to penetration; plasticity, toughness, and stickiness
of puddled soil material; and the manner in which the soil material behaves
when subject to compression. Terms describing consistence are defined in the
“Soil Survey Manual.”

Contour stripcropping
Growing crops in strips that follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops or summer fallow.

Control section

The part of the soil on which classification is based. The thickness varies
among different kinds of soil, but for many it is that part of the soil profile
between depths of 10 inches and 40 or 80 inches.
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Coprogenous earth (sedimentary peat)
A type of limnic layer composed predominantly of fecal material derived from
aquatic animals.

Corrosion (geomorphology)

A process of erosion whereby rocks and soil are removed or worn away by
natural chemical processes, especially by the solvent action of running water,
but also by other reactions, such as hydrolysis, hydration, carbonation, and
oxidation.

Corrosion (soil survey interpretations)
Soil-induced electrochemical or chemical action that dissolves or weakens
concrete or uncoated steel.

Cover crop

A close-growing crop grown primarily to improve and protect the soil between
periods of regular crop production, or a crop grown between trees and vines in
orchards and vineyards.

Crop residue management
Returning crop residue to the soil, which helps to maintain soil structure,
organic matter content, and fertility and helps to control erosion.

Cropping system
Growing crops according to a planned system of rotation and management
practices.

Cross-slope farming
Deliberately conducting farming operations on sloping farmland in such a way
that tillage is across the general slope.

Crown

The upper part of a tree or shrub, including the living branches and their foliage.

Cryoturbate

A mass of soil or other unconsolidated earthy material moved or disturbed by
frost action. It is typically coarser than the underlying material.

Cuesta

An asymmetric ridge capped by resistant rock layers of slight or moderate dip
(commonly less than 15 percent slopes); a type of homocline produced by
differential erosion of interbedded resistant and weak rocks. A cuesta has a
long, gentle slope on one side (dip slope) that roughly parallels the inclined
beds; on the other side, it has a relatively short and steep or clifflike slope
(scarp) that cuts through the tilted rocks.
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Culmination of the mean annual increment (CMAI)

The average annual increase per acre in the volume of a stand. Computed by

dividing the total volume of the stand by its age. As the stand increases in age,

the mean annual increment continues to increase until mortality begins to

reduce the rate of increase. The point where the stand reaches its maximum

annual rate of growth is called the culmination of the mean annual increment.
Cutbanks cave

The walls of excavations tend to cave in or slough.

Decreasers
The most heavily grazed climax range plants. Because they are the most
palatable, they are the first to be destroyed by overgrazing.

Deferred grazing

Postponing grazing or resting grazing land for a prescribed period.

Delta

A body of alluvium having a surface that is fan shaped and nearly flat;
deposited at or near the mouth of a river or stream where it enters a body of
relatively quiet water, generally a sea or lake.

Dense layer

A very firm, massive layer that has a bulk density of more than 1.8 grams per
cubic centimeter. Such a layer affects the ease of digging and can affect filling
and compacting.

Depression, closed (map symbol)
A shallow, saucer-shaped area that is slightly lower on the landscape than the
surrounding area and that does not have a natural outlet for surface drainage.
Depth, soil

Generally, the thickness of the soil over bedrock. Very deep soils are more than
60 inches deep over bedrock; deep soils, 40 to 60 inches; moderately deep, 20
to 40 inches; shallow, 10 to 20 inches; and very shallow, less than 10 inches.

Desert pavement

A natural, residual concentration or layer of wind-polished, closely packed
gravel, boulders, and other rock fragments mantling a desert surface. It forms
where wind action and sheetwash have removed all smaller particles or where
rock fragments have migrated upward through sediments to the surface. It
typically protects the finer grained underlying material from further erosion.

Diatomaceous earth

A geologic deposit of fine, grayish siliceous material composed chiefly or
entirely of the remains of diatoms.
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Dip slope

A slope of the land surface, roughly determined by and approximately
conforming to the dip of the underlying bedrock.

Diversion (or diversion terrace)

A ridge of earth, generally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Divided-slope farming

A form of field stripcropping in which crops are grown in a systematic
arrangement of two strips, or bands, across the slope to reduce the hazard of
water erosion. One strip is in a close-growing crop that provides protection from
erosion, and the other strip is in a crop that provides less protection from
erosion. This practice is used where slopes are not long enough to permit a full
stripcropping pattern to be used.

Drainage class (natural)

Refers to the frequency and duration of wet periods under conditions similar to
those under which the soil formed. Alterations of the water regime by human
activities, either through drainage or irrigation, are not a consideration unless
they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized—excessively drained, somewhat
excessively drained, well drained, moderately well drained, somewhat poorly
drained, poorly drained, and very poorly drained. These classes are defined in
the “Soil Survey Manual.”

Drainage, surface

Runoff, or surface flow of water, from an area.

Drainageway

A general term for a course or channel along which water moves in draining an
area. A term restricted to relatively small, linear depressions that at some time
move concentrated water and either do not have a defined channel or have only
a small defined channel.

Draw

A small stream valley that generally is shallower and more open than a ravine
or gulch and that has a broader bottom. The present stream channel may
appear inadequate to have cut the drainageway that it occupies.

Drift

A general term applied to all mineral material (clay, silt, sand, gravel, and
boulders) transported by a glacier and deposited directly by or from the ice or
transported by running water emanating from a glacier. Drift includes
unstratified material (till) that forms moraines and stratified deposits that form
outwash plains, eskers, kames, varves, and glaciofluvial sediments. The term is
generally applied to Pleistocene glacial deposits in areas that no longer contain
glaciers.
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Drumlin

A low, smooth, elongated oval hill, mound, or ridge of compact till that has a
core of bedrock or drift. It commonly has a blunt nose facing the direction from
which the ice approached and a gentler slope tapering in the other direction.
The longer axis is parallel to the general direction of glacier flow. Drumlins are
products of streamline (laminar) flow of glaciers, which molded the subglacial
floor through a combination of erosion and deposition.

Duff

A generally firm organic layer on the surface of mineral soils. It consists of fallen
plant material that is in the process of decomposition and includes everything
from the litter on the surface to underlying pure humus.

Dune

A low mound, ridge, bank, or hill of loose, windblown granular material

(generally sand), either barren and capable of movement from place to place or

covered and stabilized with vegetation but retaining its characteristic shape.
Earthy fill

See Mine spoil.

Ecological site

An area where climate, soil, and relief are sufficiently uniform to produce a
distinct natural plant community. An ecological site is the product of all the
environmental factors responsible for its development. It is typified by an
association of species that differ from those on other ecological sites in kind
and/or proportion of species or in total production.

Eluviation
The movement of material in true solution or colloidal suspension from one
place to another within the soil. Soil horizons that have lost material through
eluviation are eluvial; those that have received material are illuvial.
Endosaturation
A type of saturation of the soil in which all horizons between the upper
boundary of saturation and a depth of 2 meters are saturated.
Eolian deposit
Sand-, silt-, or clay-sized clastic material transported and deposited primarily by
wind, commonly in the form of a dune or a sheet of sand or loess.
Ephemeral stream

A stream, or reach of a stream, that flows only in direct response to
precipitation. It receives no long-continued supply from melting snow or other
source, and its channel is above the water table at all times.
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Episaturation

A type of saturation indicating a perched water table in a soil in which saturated
layers are underlain by one or more unsaturated layers within 2 meters of the
surface.

Erosion
The wearing away of the land surface by water, wind, ice, or other geologic
agents and by such processes as gravitational creep.

Erosion (accelerated)

Erosion much more rapid than geologic erosion, mainly as a result of human or
animal activities or of a catastrophe in nature, such as a fire, that exposes the
surface.

Erosion (geologic)

Erosion caused by geologic processes acting over long geologic periods and
resulting in the wearing away of mountains and the building up of such
landscape features as flood plains and coastal plains. Synonym: natural
erosion.

Erosion pavement

A surficial lag concentration or layer of gravel and other rock fragments that
remains on the soil surface after sheet or rill erosion or wind has removed the
finer soil particles and that tends to protect the underlying soil from further
erosion.

Erosion surface

A land surface shaped by the action of erosion, especially by running water.

Escarpment

A relatively continuous and steep slope or cliff breaking the general continuity of
more gently sloping land surfaces and resulting from erosion or faulting. Most
commonly applied to cliffs produced by differential erosion. Synonym: scarp.

Escarpment, bedrock (map symbol)

A relatively continuous and steep slope or cliff, produced by erosion or faulting,
that breaks the general continuity of more gently sloping land surfaces.
Exposed material is hard or soft bedrock.

Escarpment, nonbedrock (map symbol)

A relatively continuous and steep slope or cliff, generally produced by erosion
but in some places produced by faulting, that breaks the continuity of more
gently sloping land surfaces. Exposed earthy material is nonsoil or very shallow
soil.

Esker

A long, narrow, sinuous, steep-sided ridge of stratified sand and gravel
deposited as the bed of a stream flowing in an ice tunnel within or below the ice
(subglacial) or between ice walls on top of the ice of a wasting glacier and left
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behind as high ground when the ice melted. Eskers range in length from less
than a kilometer to more than 160 kilometers and in height from 3 to 30 meters.
Extrusive rock
Igneous rock derived from deep-seated molten matter (magma) deposited and
cooled on the earth’s surface.
Fallow

Cropland left idle in order to restore productivity through accumulation of
moisture. Summer fallow is common in regions of limited rainfall where cereal
grain is grown. The soil is tilled for at least one growing season for weed control
and decomposition of plant residue.

Fan remnant

A general term for landforms that are the remaining parts of older fan
landforms, such as alluvial fans, that have been either dissected or partially
buried.

Fertility, soil

The quality that enables a soil to provide plant nutrients, in adequate amounts
and in proper balance, for the growth of specified plants when light, moisture,
temperature, tilth, and other growth factors are favorable.

Fibric soil material (peat)

The least decomposed of all organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable according to botanical origin.
Peat has the lowest bulk density and the highest water content at saturation of
all organic soil material.

Field moisture capacity

The moisture content of a soil, expressed as a percentage of the ovendry
weight, after the gravitational, or free, water has drained away; the field
moisture content 2 or 3 days after a soaking rain; also called normal field
capacity, normal moisture capacity, or capillary capacity.

Fill slope
A sloping surface consisting of excavated soil material from a road cut. It
commonly is on the downhill side of the road.

Fine textured soil

Sandy clay, silty clay, or clay.

Firebreak

An area cleared of flammable material to stop or help control creeping or
running fires. It also serves as a line from which to work and to facilitate the
movement of firefighters and equipment. Designated roads also serve as
firebreaks.
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First bottom
An obsolete, informal term loosely applied to the lowest flood-plain steps that
are subject to regular flooding.

Flaggy soil material
Material that has, by volume, 15 to 35 percent flagstones. Very flaggy soil
material has 35 to 60 percent flagstones, and extremely flaggy soil material has
more than 60 percent flagstones.

Flagstone
A thin fragment of sandstone, limestone, slate, shale, or (rarely) schist 6 to 15
inches (15 to 38 centimeters) long.

Flood plain
The nearly level plain that borders a stream and is subject to flooding unless
protected artificially.

Flood-plain landforms

A variety of constructional and erosional features produced by stream channel
migration and flooding. Examples include backswamps, flood-plain splays,
meanders, meander belts, meander scrolls, oxbow lakes, and natural levees.
Flood-plain splay
A fan-shaped deposit or other outspread deposit formed where an overloaded
stream breaks through a levee (natural or artificial) and deposits its material
(commonly coarse grained) on the flood plain.
Flood-plain step

An essentially flat, terrace-like alluvial surface within a valley that is frequently
covered by floodwater from the present stream; any approximately horizontal
surface still actively modified by fluvial scour and/or deposition. May occur
individually or as a series of steps.

Fluvial

Of or pertaining to rivers or streams; produced by stream or river action.

Foothills

A region of steeply sloping hills that fringes a mountain range or high-plateau
escarpment. The hills have relief of as much as 1,000 feet (300 meters).

Footslope

The concave surface at the base of a hillslope. A footslope is a transition zone
between upslope sites of erosion and transport (shoulders and backslopes) and
downslope sites of deposition (toeslopes).

Forb

Any herbaceous plant not a grass or a sedge.
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Forest cover

All trees and other woody plants (underbrush) covering the ground in a forest.

Forest type

A stand of trees similar in composition and development because of given
physical and biological factors by which it may be differentiated from other
stands.

Fragipan

A loamy, brittle subsurface horizon low in porosity and content of organic matter
and low or moderate in clay but high in silt or very fine sand. A fragipan appears
cemented and restricts roots. When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above. When moist, it tends to rupture
suddenly under pressure rather than to deform slowly.

Genesis, soil

The mode of origin of the soil. Refers especially to the processes or soil-forming
factors responsible for the formation of the solum, or true soil, from the
unconsolidated parent material.

Gilgai
Commonly, a succession of microbasins and microknolls in nearly level areas or
of microvalleys and microridges parallel with the slope. Typically, the microrelief
of clayey soils that shrink and swell considerably with changes in moisture
content.

Glaciofluvial deposits

Material moved by glaciers and subsequently sorted and deposited by streams

flowing from the melting ice. The deposits are stratified and occur in the form of

outwash plains, valley trains, deltas, kames, eskers, and kame terraces.
Glaciolacustrine deposits

Material ranging from fine clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial meltwater. Many deposits are bedded or
laminated.

Gleyed soil
Soil that formed under poor drainage, resulting in the reduction of iron and other
elements in the profile and in gray colors.

Graded stripcropping

Growing crops in strips that grade toward a protected waterway.

Grassed waterway

A natural or constructed waterway, typically broad and shallow, seeded to grass
as protection against erosion. Conducts surface water away from cropland.
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Gravel
Rounded or angular fragments of rock as much as 3 inches (2 millimeters to 7.6
centimeters) in diameter. An individual piece is a pebble.

Gravel pit (map symbol)
An open excavation from which soil and underlying material have been
removed and used, without crushing, as a source of sand or gravel.

Gravelly soil material

Material that has 15 to 35 percent, by volume, rounded or angular rock
fragments, not prominently flattened, as much as 3 inches (7.6 centimeters) in
diameter.

Gravelly spot (map symbol)
A spot where the surface layer has more than 35 percent, by volume, rock
fragments that are mostly less than 3 inches in diameter in an area that has
less than 15 percent rock fragments.

Green manure crop (agronomy)
A soil-improving crop grown to be plowed under in an early stage of maturity or
soon after maturity.

Ground water

Water filling all the unblocked pores of the material below the water table.

Gully (map symbol)

A small, steep-sided channel caused by erosion and cut in unconsolidated
materials by concentrated but intermittent flow of water. The distinction between
a gully and arill is one of depth. A gully generally is an obstacle to farm
machinery and is too deep to be obliterated by ordinary tillage whereas a rill is
of lesser depth and can be smoothed over by ordinary tillage.

Hard bedrock
Bedrock that cannot be excavated except by blasting or by the use of special
equipment that is not commonly used in construction.

Hard to reclaim
Reclamation is difficult after the removal of soil for construction and other uses.
Revegetation and erosion control are extremely difficult.

Hardpan

A hardened or cemented soil horizon, or layer. The soil material is sandy, loamy,
or clayey and is cemented by iron oxide, silica, calcium carbonate, or other
substance.
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Head slope (geomorphology)

A geomorphic component of hills consisting of a laterally concave area of a
hillside, especially at the head of a drainageway. The overland waterflow is
converging.

Hemic soil material (mucky peat)

Organic soil material intermediate in degree of decomposition between the less
decomposed fibric material and the more decomposed sapric material.

High-residue crops

Such crops as small grain and corn used for grain. If properly managed, residue
from these crops can be used to control erosion until the next crop in the
rotation is established. These crops return large amounts of organic matter to

the soil.

Hill
A generic term for an elevated area of the land surface, rising as much as 1,000
feet above surrounding lowlands, commonly of limited summit area and having
a well defined outline. Slopes are generally more than 15 percent. The
distinction between a hill and a mountain is arbitrary and may depend on local
usage.

Hillslope
A generic term for the steeper part of a hill between its summit and the drainage
line, valley flat, or depression floor at the base of a hill.

Horizon, soil

A layer of soil, approximately parallel to the surface, having distinct
characteristics produced by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major horizons. Numbers or
lowercase letters that follow represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the “Soil Survey Manual.” The major
horizons of mineral soil are as follows:

54



Custom Soil Resource Report

O horizon: An organic layer of fresh and decaying plant residue.

L horizon: A layer of organic and mineral limnic materials, including
coprogenous earth (sedimentary peat), diatomaceous earth, and marl.

A horizon: The mineral horizon at or near the surface in which an accumulation
of humified organic matter is mixed with the mineral material. Also, a plowed
surface horizon, most of which was originally part of a B horizon.

E horizon: The mineral horizon in which the main feature is loss of silicate clay,
iron, aluminum, or some combination of these.

B horizon: The mineral horizon below an A horizon. The B horizon is in part a
layer of transition from the overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics, such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in the A horizon; or (4) a
combination of these.

C horizon: The mineral horizon or layer, excluding indurated bedrock, that is
little affected by soil-forming processes and does not have the properties typical
of the overlying soil material. The material of a C horizon may be either like or
unlike that in which the solum formed. If the material is known to differ from that
in the solum, an Arabic numeral, commonly a 2, precedes the letter C.

Cr horizon: Soft, consolidated bedrock beneath the soil.

R layer: Consolidated bedrock beneath the soil. The bedrock commonly
underlies a C horizon, but it can be directly below an A or a B horizon.

M layer: A root-limiting subsoil layer consisting of nearly continuous, horizontally
oriented, human-manufactured materials.

W layer: A layer of water within or beneath the soil.

Humus

The well decomposed, more or less stable part of the organic matter in mineral
soils.

Hydrologic soil groups

Refers to soils grouped according to their runoff potential. The soil properties
that influence this potential are those that affect the minimum rate of water
infiltration on a bare soil during periods after prolonged wetting when the soil is
not frozen. These properties include depth to a seasonal high water table, the
infiltration rate, and depth to a layer that significantly restricts the downward
movement of water. The slope and the kind of plant cover are not considered
but are separate factors in predicting runoff.

Igneous rock

Rock that was formed by cooling and solidification of magma and that has not
been changed appreciably by weathering since its formation. Major varieties
include plutonic and volcanic rock (e.g., andesite, basalt, and granite).

Illuviation

The movement of soil material from one horizon to another in the soil profile.
Generally, material is removed from an upper horizon and deposited in a lower
horizon.

55



Custom Soil Resource Report

Impervious soil

A soil through which water, air, or roots penetrate slowly or not at all. No soil is
absolutely impervious to air and water all the time.

Increasers

Species in the climax vegetation that increase in amount as the more desirable
plants are reduced by close grazing. Increasers commonly are the shorter
plants and the less palatable to livestock.

Infiltration

The downward entry of water into the immediate surface of soil or other
material, as contrasted with percolation, which is movement of water through
soil layers or material.

Infiltration capacity

The maximum rate at which water can infiltrate into a soil under a given set of
conditions.

Infiltration rate

The rate at which water penetrates the surface of the soil at any given instant,
usually expressed in inches per hour. The rate can be limited by the infiltration
capacity of the soil or the rate at which water is applied at the surface.

Intake rate

The average rate of water entering the soil under irrigation. Most soils have a
fast initial rate; the rate decreases with application time. Therefore, intake rate
for design purposes is not a constant but is a variable depending on the net
irrigation application. The rate of water intake, in inches per hour, is expressed
as follows:

Very low: Less than 0.2
Low:0.2t00.4

Moderately low: 0.4 to 0.75
Moderate: 0.75 to 1.25
Moderately high: 1.25 to 1.75
High: 1.75t0 2.5

Very high: More than 2.5

Interfluve

A landform composed of the relatively undissected upland or ridge between two
adjacent valleys containing streams flowing in the same general direction. An
elevated area between two drainageways that sheds water to those
drainageways.

Interfluve (geomorphology)

A geomorphic component of hills consisting of the uppermost, comparatively
level or gently sloping area of a hill; shoulders of backwearing hillslopes can
narrow the upland or can merge, resulting in a strongly convex shape.
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Intermittent stream

A stream, or reach of a stream, that does not flow year-round but that is
commonly dry for 3 or more months out of 12 and whose channel is generally
below the local water table. It flows only during wet periods or when it receives
ground-water discharge or long, continued contributions from melting snow or
other surface and shallow subsurface sources.

Invaders

On range, plants that encroach into an area and grow after the climax
vegetation has been reduced by grazing. Generally, plants invade following
disturbance of the surface.

Iron depletions

See Redoximorphic features.

Irrigation

Application of water to soils to assist in production of crops. Methods of
irrigation are:

Basin: Water is applied rapidly to nearly level plains surrounded by levees or
dikes.

Border: Water is applied at the upper end of a strip in which the lateral flow of
water is controlled by small earth ridges called border dikes, or borders.
Controlled flooding: Water is released at intervals from closely spaced field
ditches and distributed uniformly over the field.

Corrugation: Water is applied to small, closely spaced furrows or ditches in
fields of close-growing crops or in orchards so that it flows in only one direction.
Drip (or trickle): Water is applied slowly and under low pressure to the surface
of the soil or into the soil through such applicators as emitters, porous tubing, or
perforated pipe.

Furrow: Water is applied in small ditches made by cultivation implements.
Furrows are used for tree and row crops.

Sprinkler: Water is sprayed over the soil surface through pipes or nozzles from
a pressure system.

Subirrigation: Water is applied in open ditches or tile lines until the water table is
raised enough to wet the soil.

Wild flooding: Water, released at high points, is allowed to flow onto an area
without controlled distribution.

Kame

A low mound, knob, hummock, or short irregular ridge composed of stratified
sand and gravel deposited by a subglacial stream as a fan or delta at the
margin of a melting glacier; by a supraglacial stream in a low place or hole on
the surface of the glacier; or as a ponded deposit on the surface or at the
margin of stagnant ice.
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Karst (topography)
A kind of topography that formed in limestone, gypsum, or other soluble rocks
by dissolution and that is characterized by closed depressions, sinkholes,
caves, and underground drainage.

Knoll

A small, low, rounded hill rising above adjacent landforms.

Ksat

See Saturated hydraulic conductivity.

Lacustrine deposit
Material deposited in lake water and exposed when the water level is lowered
or the elevation of the land is raised.

Lake plain
A nearly level surface marking the floor of an extinct lake filled by well sorted,
generally fine textured, stratified deposits, commonly containing varves.

Lake terrace
A narrow shelf, partly cut and partly built, produced along a lakeshore in front of
a scarp line of low cliffs and later exposed when the water level falls.

Landfill (map symbol)
An area of accumulated waste products of human habitation, either above or
below natural ground level.

Landslide

A general, encompassing term for most types of mass movement landforms
and processes involving the downslope transport and outward deposition of soll
and rock materials caused by gravitational forces; the movement may or may
not involve saturated materials. The speed and distance of movement, as well
as the amount of soil and rock material, vary greatly.

Large stones
Rock fragments 3 inches (7.6 centimeters) or more across. Large stones
adversely affect the specified use of the soil.

Lava flow (map symbol)
A solidified, commonly lobate body of rock formed through lateral, surface
outpouring of molten lava from a vent or fissure.

Leaching

The removal of soluble material from soil or other material by percolating water.
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Levee (map symbol)
An embankment that confines or controls water, especially one built along the
banks of a river to prevent overflow onto lowlands.

Linear extensibility

Refers to the change in length of an unconfined clod as moisture content is
decreased from a moist to a dry state. Linear extensibility is used to determine
the shrink-swell potential of soils. It is an expression of the volume change

between the water content of the clod at 1/3- or 1/1()-bar tension (33kPa or
10kPa tension) and oven dryness. Volume change is influenced by the amount

and type of clay minerals in the soil. The volume change is the percent change
for the whole soil. If it is expressed as a fraction, the resulting value is COLE,
coefficient of linear extensibility.
Liquid limit
The moisture content at which the soil passes from a plastic to a liquid state.
Loam
Soil material that is 7 to 27 percent clay particles, 28 to 50 percent silt particles,
and less than 52 percent sand particles.
Loess
Material transported and deposited by wind and consisting dominantly of silt-
sized particles.
Low strength

The soil is not strong enough to support loads.

Low-residue crops

Such crops as corn used for silage, peas, beans, and potatoes. Residue from
these crops is not adequate to control erosion until the next crop in the rotation
is established. These crops return little organic matter to the soil.

Marl

An earthy, unconsolidated deposit consisting chiefly of calcium carbonate mixed
with clay in approximately equal proportions; formed primarily under freshwater
lacustrine conditions but also formed in more saline environments.

Marsh or swamp (map symbol)

A water-saturated, very poorly drained area that is intermittently or permanently
covered by water. Sedges, cattails, and rushes are the dominant vegetation in
marshes, and trees or shrubs are the dominant vegetation in swamps. Not used
in map units where the named soils are poorly drained or very poorly drained.

Mass movement

A generic term for the dislodgment and downslope transport of soil and rock
material as a unit under direct gravitational stress.
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Masses

See Redoximorphic features.

Meander belt

The zone within which migration of a meandering channel occurs; the flood-
plain area included between two imaginary lines drawn tangential to the outer
bends of active channel loops.

Meander scar

A crescent-shaped, concave or linear mark on the face of a bluff or valley wall,
produced by the lateral erosion of a meandering stream that impinged upon and
undercut the bluff.

Meander scroll

One of a series of long, parallel, close-fitting, crescent-shaped ridges and
troughs formed along the inner bank of a stream meander as the channel
migrated laterally down-valley and toward the outer bank.

Mechanical treatment
Use of mechanical equipment for seeding, brush management, and other
management practices.

Medium textured soil

Very fine sandy loam, loam, silt loam, or silt.

Mesa

A broad, nearly flat topped and commonly isolated landmass bounded by steep
slopes or precipitous cliffs and capped by layers of resistant, nearly horizontal
rocky material. The summit width is characteristically greater than the height of
the bounding escarpments.

Metamorphic rock

Rock of any origin altered in mineralogical composition, chemical composition,
or structure by heat, pressure, and movement at depth in the earth’s crust.
Nearly all such rocks are crystalline.

Mine or quarry (map symbol)
An open excavation from which soil and underlying material have been
removed and in which bedrock is exposed. Also denotes surface openings to
underground mines.

Mine spoil
An accumulation of displaced earthy material, rock, or other waste material
removed during mining or excavation. Also called earthy fill.

Mineral soil

Soil that is mainly mineral material and low in organic material. Its bulk density
is more than that of organic soil.
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Minimum tillage

Only the tillage essential to crop production and prevention of soil damage.

Miscellaneous area

A kind of map unit that has little or no natural soil and supports little or no
vegetation.

Miscellaneous water (map symbol)

Small, constructed bodies of water that are used for industrial, sanitary, or
mining applications and that contain water most of the year.

Moderately coarse textured soil

Coarse sandy loam, sandy loam, or fine sandy loam.

Moderately fine textured soil

Clay loam, sandy clay loam, or silty clay loam.

Mollic epipedon

A thick, dark, humus-rich surface horizon (or horizons) that has high base
saturation and pedogenic soil structure. It may include the upper part of the
subsail.

Moraine

In terms of glacial geology, a mound, ridge, or other topographically distinct
accumulation of unsorted, unstratified drift, predominantly till, deposited
primarily by the direct action of glacial ice in a variety of landforms. Also, a
general term for a landform composed mainly of till (except for kame moraines,
which are composed mainly of stratified outwash) that has been deposited by a
glacier. Some types of moraines are disintegration, end, ground, kame, lateral,
recessional, and terminal.

Morphology, soil

The physical makeup of the soil, including the texture, structure, porosity,
consistence, color, and other physical, mineral, and biological properties of the
various horizons, and the thickness and arrangement of those horizons in the
soil profile.

Mottling, soil

Irregular spots of different colors that vary in number and size. Descriptive
terms are as follows: abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the greatest dimension. Fine indicates
less than 5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters (about
0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 0.6 inch).

Mountain

A generic term for an elevated area of the land surface, rising more than 1,000
feet (300 meters) above surrounding lowlands, commonly of restricted summit
area (relative to a plateau) and generally having steep sides. A mountain can
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occur as a single, isolated mass or in a group forming a chain or range.
Mountains are formed primarily by tectonic activity and/or volcanic action but
can also be formed by differential erosion.

Muck
Dark, finely divided, well decomposed organic soil material. (See Sapric soil
material.)

Mucky peat

See Hemic soil material.

Mudstone

A blocky or massive, fine grained sedimentary rock in which the proportions of
clay and silt are approximately equal. Also, a general term for such material as
clay, silt, claystone, siltstone, shale, and argillite and that should be used only
when the amounts of clay and silt are not known or cannot be precisely
identified.

Munsell notation

A designation of color by degrees of three simple variables—hue, value, and
chroma. For example, a notation of 10YR 6/4 is a color with hue of 10YR, value
of 6, and chroma of 4.

Natric horizon
A special kind of argillic horizon that contains enough exchangeable sodium to
have an adverse effect on the physical condition of the subsoil.

Neutral soil

A soil having a pH value of 6.6 to 7.3. (See Reaction, soil.)

Nodules

See Redoximorphic features.

Nose slope (geomorphology)

A geomorphic component of hills consisting of the projecting end (laterally
convex area) of a hillside. The overland waterflow is predominantly divergent.
Nose slopes consist dominantly of colluvium and slope-wash sediments (for
example, slope alluvium).

Nutrient, plant

Any element taken in by a plant essential to its growth. Plant nutrients are
mainly nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and water.

Organic matter

Plant and animal residue in the soil in various stages of decomposition. The
content of organic matter in the surface layer is described as follows:
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Very low: Less than 0.5 percent
Low: 0.5 to 1.0 percent
Moderately low: 1.0 to 2.0 percent
Moderate: 2.0 to 4.0 percent
High: 4.0 to 8.0 percent

Very high: More than 8.0 percent

Outwash

Stratified and sorted sediments (chiefly sand and gravel) removed or “washed
out” from a glacier by meltwater streams and deposited in front of or beyond the
end moraine or the margin of a glacier. The coarser material is deposited nearer
to the ice.
Outwash plain
An extensive lowland area of coarse textured glaciofluvial material. An outwash
plain is commonly smooth; where pitted, it generally is low in relief.
Paleoterrace

An erosional remnant of a terrace that retains the surface form and alluvial
deposits of its origin but was not emplaced by, and commonly does not grade
to, a present-day stream or drainage network.

Pan

A compact, dense layer in a soil that impedes the movement of water and the
growth of roots. For example, hardpan, fragipan, claypan, plowpan, and traffic
pan.

Parent material

The unconsolidated organic and mineral material in which soil forms.

Peat
Unconsolidated material, largely undecomposed organic matter, that has
accumulated under excess moisture. (See Fibric soil material.)

Ped

An individual natural soil aggregate, such as a granule, a prism, or a block.

Pedisediment

A layer of sediment, eroded from the shoulder and backslope of an erosional
slope, that lies on and is being (or was) transported across a gently sloping
erosional surface at the foot of a receding hill or mountain slope.

Pedon

The smallest volume that can be called “a soil.” A pedon is three dimensional
and large enough to permit study of all horizons. Its area ranges from about 10
to 100 square feet (1 square meter to 10 square meters), depending on the
variability of the soil.
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Percolation

The movement of water through the soil.

Perennial water (map symbol)
Small, natural or constructed lakes, ponds, or pits that contain water most of the
year.

Permafrost
Ground, soil, or rock that remains at or below 0 degrees C for at least 2 years. It
is defined on the basis of temperature and is not necessarily frozen.

pH value

A numerical designation of acidity and alkalinity in soil. (See Reaction, soil.)

Phase, soil
A subdivision of a soil series based on features that affect its use and
management, such as slope, stoniness, and flooding.

Piping
Formation of subsurface tunnels or pipelike cavities by water moving through
the soil.

Pitting
Pits caused by melting around ice. They form on the soil after plant cover is
removed.

Plastic limit

The moisture content at which a soil changes from semisolid to plastic.

Plasticity index

The numerical difference between the liquid limit and the plastic limit; the range
of moisture content within which the soil remains plastic.

Plateau (geomorphology)

A comparatively flat area of great extent and elevation; specifically, an extensive
land region that is considerably elevated (more than 100 meters) above the
adjacent lower lying terrain, is commonly limited on at least one side by an
abrupt descent, and has a flat or nearly level surface. A comparatively large
part of a plateau surface is near summit level.

Playa

The generally dry and nearly level lake plain that occupies the lowest parts of
closed depressions, such as those on intermontane basin floors. Temporary
flooding occurs primarily in response to precipitation and runoff. Playa deposits
are fine grained and may or may not have a high water table and saline
conditions.
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Plinthite

The sesquioxide-rich, humus-poor, highly weathered mixture of clay with quartz
and other diluents. It commonly appears as red mottles, usually in platy,
polygonal, or reticulate patterns. Plinthite changes irreversibly to an ironstone
hardpan or to irregular aggregates on repeated wetting and drying, especially if
it is exposed also to heat from the sun. In a moist soil, plinthite can be cut with a
spade. It is a form of laterite.

Plowpan

A compacted layer formed in the soil directly below the plowed layer.

Ponding
Standing water on soils in closed depressions. Unless the soils are artificially
drained, the water can be removed only by percolation or evapotranspiration.
Poorly graded

Refers to a coarse grained soil or soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the particles,
density can be increased only slightly by compaction.

Pore linings

See Redoximorphic features.

Potential native plant community

See Climax plant community.

Potential rooting depth (effective rooting depth)

Depth to which roots could penetrate if the content of moisture in the soil were
adequate. The soil has no properties restricting the penetration of roots to this
depth.

Prescribed burning

Deliberately burning an area for specific management purposes, under the
appropriate conditions of weather and soil moisture and at the proper time of
day.

Productivity, soil
The capability of a soil for producing a specified plant or sequence of plants
under specific management.

Profile, soil
A vertical section of the soil extending through all its horizons and into the
parent material.

Proper grazing use

Grazing at an intensity that maintains enough cover to protect the soil and
maintain or improve the quantity and quality of the desirable vegetation. This
practice increases the vigor and reproduction capacity of the key plants and
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promotes the accumulation of litter and mulch necessary to conserve soil and
water.

Rangeland

Land on which the potential natural vegetation is predominantly grasses,
grasslike plants, forbs, or shrubs suitable for grazing or browsing. It includes
natural grasslands, savannas, many wetlands, some deserts, tundras, and
areas that support certain forb and shrub communities.

Reaction, soil

A measure of acidity or alkalinity of a soil, expressed as pH values. A soil that
tests to pH 7.0 is described as precisely neutral in reaction because it is neither
acid nor alkaline. The degrees of acidity or alkalinity, expressed as pH values,
are:

Ultra acid: Less than 3.5
Extremely acid: 3.5 to 4.4
Very strongly acid: 4.5 t0 5.0
Strongly acid: 5.1 to 5.5
Moderately acid: 5.6 to0 6.0
Slightly acid: 6.1 to 6.5
Neutral: 6.6 to 7.3

Slightly alkaline: 7.4 to 7.8
Moderately alkaline: 7.9 to 8.4
Strongly alkaline: 8.5 t0 9.0
Very strongly alkaline: 9.1 and higher

Red beds

Sedimentary strata that are mainly red and are made up largely of sandstone
and shale.

Redoximorphic concentrations

See Redoximorphic features.

Redoximorphic depletions

See Redoximorphic features.

Redoximorphic features

Redoximorphic features are associated with wetness and result from alternating
periods of reduction and oxidation of iron and manganese compounds in the
soil. Reduction occurs during saturation with water, and oxidation occurs when
the soil is not saturated. Characteristic color patterns are created by these
processes. The reduced iron and manganese ions may be removed from a soil
if vertical or lateral fluxes of water occur, in which case there is no iron or
manganese precipitation in that soil. Wherever the iron and manganese are
oxidized and precipitated, they form either soft masses or hard concretions or
nodules. Movement of iron and manganese as a result of redoximorphic
processes in a soil may result in redoximorphic features that are defined as
follows:
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1. Redoximorphic concentrations.—These are zones of apparent
accumulation of iron-manganese oxides, including:

A. Nodules and concretions, which are cemented bodies that can be
removed from the soil intact. Concretions are distinguished from
nodules on the basis of internal organization. A concretion typically
has concentric layers that are visible to the naked eye. Nodules do not
have visible organized internal structure; and

B. Masses, which are noncemented concentrations of substances within
the soil matrix; and

C. Pore linings, i.e., zones of accumulation along pores that may be
either coatings on pore surfaces or impregnations from the matrix
adjacent to the pores.

2. Redoximorphic depletions.—These are zones of low chroma (chromas less
than those in the matrix) where either iron-manganese oxides alone or both
iron-manganese oxides and clay have been stripped out, including:

A. Iron depletions, i.e., zones that contain low amounts of iron and
manganese oxides but have a clay content similar to that of the
adjacent matrix; and

B. Clay depletions, i.e., zones that contain low amounts of iron,
manganese, and clay (often referred to as silt coatings or skeletans).

3. Reduced matrix.—This is a soil matrix that has low chroma in situ but
undergoes a change in hue or chroma within 30 minutes after the soil
material has been exposed to air.

Reduced matrix

See Redoximorphic features.

Regolith

All unconsolidated earth materials above the solid bedrock. It includes material
weathered in place from all kinds of bedrock and alluvial, glacial, eolian,
lacustrine, and pyroclastic deposits.

Relief
The relative difference in elevation between the upland summits and the
lowlands or valleys of a given region.

Residuum (residual soil material)
Unconsolidated, weathered or partly weathered mineral material that
accumulated as bedrock disintegrated in place.

Rill

A very small, steep-sided channel resulting from erosion and cut in
unconsolidated materials by concentrated but intermittent flow of water. A rill
generally is not an obstacle to wheeled vehicles and is shallow enough to be
smoothed over by ordinary tillage.
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Riser
The vertical or steep side slope (e.g., escarpment) of terraces, flood-plain steps,
or other stepped landforms; commonly a recurring part of a series of natural,
steplike landforms, such as successive stream terraces.

Road cut
A sloping surface produced by mechanical means during road construction. It is
commonly on the uphill side of the road.

Rock fragments
Rock or mineral fragments having a diameter of 2 millimeters or more; for
example, pebbles, cobbles, stones, and boulders.

Rock outcrop (map symbol)

An exposure of bedrock at the surface of the earth. Not used where the named
soils of the surrounding map unit are shallow over bedrock or where “Rock
outcrop” is a named component of the map unit.

Root zone

The part of the soil that can be penetrated by plant roots.

Runoff

The precipitation discharged into stream channels from an area. The water that
flows off the surface of the land without sinking into the soil is called surface
runoff. Water that enters the soil before reaching surface streams is called
ground-water runoff or seepage flow from ground water.

Saline soil
A soil containing soluble salts in an amount that impairs growth of plants. A
saline soil does not contain excess exchangeable sodium.

Saline spot (map symbol)

An area where the surface layer has an electrical conductivity of 8 mmhos/cm
more than the surface layer of the named soils in the surrounding map unit. The
surface layer of the surrounding soils has an electrical conductivity of 2
mmbhos/cm or less.

Sand

As a soil separate, individual rock or mineral fragments from 0.05 millimeter to
2.0 millimeters in diameter. Most sand grains consist of quartz. As a soil textural
class, a soil that is 85 percent or more sand and not more than 10 percent clay.

Sandstone

Sedimentary rock containing dominantly sand-sized particles.
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Sandy spot (map symbol)

A spot where the surface layer is loamy fine sand or coarser in areas where the
surface layer of the named soils in the surrounding map unit is very fine sandy
loam or finer.

Sapric soil material (muck)

The most highly decomposed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and the lowest water content at
saturation of all organic soil material.

Saturated hydraulic conductivity (Ksat)

The ease with which pores of a saturated soil transmit water. Formally, the
proportionality coefficient that expresses the relationship of the rate of water
movement to hydraulic gradient in Darcy’s Law, a law that describes the rate of
water movement through porous media. Commonly abbreviated as “Ksat.”
Terms describing saturated hydraulic conductivity are:

Very high: 100 or more micrometers per second (14.17 or more inches per
hour)

High: 10 to 100 micrometers per second (1.417 to 14.17 inches per hour)
Moderately high: 1 to 10 micrometers per second (0.1417 inch to 1.417 inches
per hour)

Moderately low: 0.1 to 1 micrometer per second (0.01417 to 0.1417 inch per
hour)

Low: 0.01 to 0.1 micrometer per second (0.001417 to 0.01417 inch per hour)

Very low: Less than 0.01 micrometer per second (less than 0.001417 inch per
hour).

To convert inches per hour to micrometers per second, multiply inches per hour
by 7.0572. To convert micrometers per second to inches per hour, multiply
micrometers per second by 0.1417.

Saturation

Wetness characterized by zero or positive pressure of the soil water. Under
conditions of saturation, the water will flow from the soil matrix into an unlined
auger hole.

Scarification

The act of abrading, scratching, loosening, crushing, or modifying the surface to
increase water absorption or to provide a more tillable soil.

Sedimentary rock

A consolidated deposit of clastic particles, chemical precipitates, or organic
remains accumulated at or near the surface of the earth under normal low
temperature and pressure conditions. Sedimentary rocks include consolidated
equivalents of alluvium, colluvium, drift, and eolian, lacustrine, and marine
deposits. Examples are sandstone, siltstone, mudstone, claystone, shale,
conglomerate, limestone, dolomite, and coal.
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Sequum
A sequence consisting of an illuvial horizon and the overlying eluvial horizon.
(See Eluviation.)

Series, soil

A group of soils that have profiles that are almost alike, except for differences in
texture of the surface layer. All the soils of a series have horizons that are
similar in composition, thickness, and arrangement.

Severely eroded spot (map symbol)

An area where, on the average, 75 percent or more of the original surface layer
has been lost because of accelerated erosion. Not used in map units in which
“severely eroded,” “very severely eroded,” or “gullied” is part of the map unit
name.

Shale
Sedimentary rock that formed by the hardening of a deposit of clay, silty clay, or
silty clay loam and that has a tendency to split into thin layers.

Sheet erosion
The removal of a fairly uniform layer of soil material from the land surface by the
action of rainfall and surface runoff.

Short, steep slope (map symbol)
A narrow area of soil having slopes that are at least two slope classes steeper
than the slope class of the surrounding map unit.

Shoulder
The convex, erosional surface near the top of a hillslope. A shoulder is a
transition from summit to backslope.

Shrink-swell

The shrinking of soil when dry and the swelling when wet. Shrinking and
swelling can damage roads, dams, building foundations, and other structures. It
can also damage plant roots.

Shrub-coppice dune

A small, streamlined dune that forms around brush and clump vegetation.

Side slope (geomorphology)

A geomorphic component of hills consisting of a laterally planar area of a
hillside. The overland waterflow is predominantly parallel. Side slopes are
dominantly colluvium and slope-wash sediments.

Silica

A combination of silicon and oxygen. The mineral form is called quartz.
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Silica-sesquioxide ratio

The ratio of the number of molecules of silica to the number of molecules of
alumina and iron oxide. The more highly weathered soils or their clay fractions
in warm-temperate, humid regions, and especially those in the tropics, generally
have a low ratio.

Silt

As a soil separate, individual mineral particles that range in diameter from the
upper limit of clay (0.002 millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80 percent or more silt and less
than 12 percent clay.

Siltstone

An indurated silt having the texture and composition of shale but lacking its fine
lamination or fissility; a massive mudstone in which silt predominates over clay.

Similar soils

Soils that share limits of diagnostic criteria, behave and perform in a similar
manner, and have similar conservation needs or management requirements for
the major land uses in the survey area.

Sinkhole (map symbol)

A closed, circular or elliptical depression, commonly funnel shaped,
characterized by subsurface drainage and formed either by dissolution of the
surface of underlying bedrock (e.g., limestone, gypsum, or salt) or by collapse
of underlying caves within bedrock. Complexes of sinkholes in carbonate-rock
terrain are the main components of karst topography.

Site index

A designation of the quality of a forest site based on the height of the dominant
stand at an arbitrarily chosen age. For example, if the average height attained
by dominant and codominant trees in a fully stocked stand at the age of 50
years is 75 feet, the site index is 75.

Slickensides (pedogenic)

Grooved, striated, and/or glossy (shiny) slip faces on structural peds, such as
wedges; produced by shrink-swell processes, most commonly in soils that have
a high content of expansive clays.

Slide or slip (map symbol)

A prominent landform scar or ridge caused by fairly recent mass movement or
descent of earthy material resulting from failure of earth or rock under shear
stress along one or several surfaces.

Slope

The inclination of the land surface from the horizontal. Percentage of slope is
the vertical distance divided by horizontal distance, then multiplied by 100.
Thus, a slope of 20 percent is a drop of 20 feet in 100 feet of horizontal
distance.
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Slope alluvium

Sediment gradually transported down the slopes of mountains or hills primarily
by nonchannel alluvial processes (i.e., slope-wash processes) and
characterized by particle sorting. Lateral particle sorting is evident on long
slopes. In a profile sequence, sediments may be distinguished by differences in
size and/or specific gravity of rock fragments and may be separated by stone
lines. Burnished peds and sorting of rounded or subrounded pebbles or cobbles
distinguish these materials from unsorted colluvial deposits.

Slow refill

The slow filling of ponds, resulting from restricted water transmission in the soil.

Slow water movement

Restricted downward movement of water through the soil. See Saturated
hydraulic conductivity.

Sodic (alkali) soil

A soil having so high a degree of alkalinity (pH 8.5 or higher) or so high a
percentage of exchangeable sodium (15 percent or more of the total
exchangeable bases), or both, that plant growth is restricted.

Sodic spot (map symbol)

An area where the surface layer has a sodium adsorption ratio that is at least
10 more than that of the surface layer of the named soils in the surrounding
map unit. The surface layer of the surrounding soils has a sodium adsorption
ratio of 5 or less.

Sodicity
The degree to which a soil is affected by exchangeable sodium. Sodicity is
expressed as a sodium adsorption ratio (SAR) of a saturation extract, or the

ratio of Na* to Ca** + Mg**. The degrees of sodicity and their respective ratios
are:

Slight: Less than 13:1
Moderate: 13-30:1
Strong: More than 30:1

Sodium adsorption ratio (SAR)

A measure of the amount of sodium (Na) relative to calcium (Ca) and
magnesium (Mg) in the water extract from saturated soil paste. It is the ratio of
the Na concentration divided by the square root of one-half of the Ca + Mg
concentration.

Soft bedrock

Bedrock that can be excavated with trenching machines, backhoes, small
rippers, and other equipment commonly used in construction.
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Soil

A natural, three-dimensional body at the earth’s surface. It is capable of
supporting plants and has properties resulting from the integrated effect of
climate and living matter acting on earthy parent material, as conditioned by
relief and by the passage of time.

Soil separates

Mineral particles less than 2 millimeters in equivalent diameter and ranging
between specified size limits. The names and sizes, in millimeters, of separates
recognized in the United States are as follows:

Very coarse sand: 2.0 to 1.0
Coarse sand: 1.0t0 0.5
Medium sand: 0.5 to 0.25
Fine sand: 0.25 t0 0.10
Very fine sand: 0.10 to 0.05
Silt: 0.05 to 0.002

Clay: Less than 0.002

Solum

The upper part of a soil profile, above the C horizon, in which the processes of
soil formation are active. The solum in soil consists of the A, E, and B horizons.
Generally, the characteristics of the material in these horizons are unlike those
of the material below the solum. The living roots and plant and animal activities
are largely confined to the solum.

Spoil area (map symbol)
A pile of earthy materials, either smoothed or uneven, resulting from human
activity.

Stone line

In a vertical cross section, a line formed by scattered fragments or a discrete
layer of angular and subangular rock fragments (commonly a gravel- or cobble-
sized lag concentration) that formerly was draped across a topographic surface
and was later buried by additional sediments. A stone line generally caps
material that was subject to weathering, soil formation, and erosion before
burial. Many stone lines seem to be buried erosion pavements, originally
formed by sheet and rill erosion across the land surface.

Stones
Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter if rounded or
15 to 24 inches (38 to 60 centimeters) in length if flat.

Stony

Refers to a soil containing stones in numbers that interfere with or prevent
tillage.
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Stony spot (map symbol)
A spot where 0.01 to 0.1 percent of the soil surface is covered by rock
fragments that are more than 10 inches in diameter in areas where the
surrounding soil has no surface stones.

Strath terrace
A type of stream terrace; formed as an erosional surface cut on bedrock and
thinly mantled with stream deposits (alluvium).

Stream terrace

One of a series of platforms in a stream valley, flanking and more or less
parallel to the stream channel, originally formed near the level of the stream;
represents the remnants of an abandoned flood plain, stream bed, or valley
floor produced during a former state of fluvial erosion or deposition.

Stripcropping
Growing crops in a systematic arrangement of strips or bands that provide
vegetative barriers to wind erosion and water erosion.

Structure, soil

The arrangement of primary soil particles into compound particles or
aggregates. The principal forms of soil structure are:

Platy: Flat and laminated

Prismatic: Vertically elongated and having flat tops

Columnar: Vertically elongated and having rounded tops

Angular blocky: Having faces that intersect at sharp angles (planes)
Subangular blocky: Having subrounded and planar faces (no sharp angles)
Granular: Small structural units with curved or very irregular faces

Structureless soil horizons are defined as follows:

Single grained: Entirely noncoherent (each grain by itself), as in loose sand
Massive: Occurring as a coherent mass

Stubble muich

Stubble or other crop residue left on the soil or partly worked into the soil. It
protects the soil from wind erosion and water erosion after harvest, during
preparation of a seedbed for the next crop, and during the early growing period
of the new crop.

Subsoil

Technically, the B horizon; roughly, the part of the solum below plow depth.

Subsoiling

Tilling a soil below normal plow depth, ordinarily to shatter a hardpan or
claypan.
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Substratum

The part of the soil below the solum.

Subsurface layer

Any surface soil horizon (A, E, AB, or EB) below the surface layer.

Summer fallow

The tillage of uncropped land during the summer to control weeds and allow
storage of moisture in the soil for the growth of a later crop. A practice common
in semiarid regions, where annual precipitation is not enough to produce a crop
every year. Summer fallow is frequently practiced before planting winter grain.

Summit

The topographically highest position of a hillslope. It has a nearly level (planar
or only slightly convex) surface.

Surface layer

The soil ordinarily moved in tillage, or its equivalent in uncultivated soil, ranging
in depth from 4 to 10 inches (10 to 25 centimeters). Frequently designated as
the “plow layer,” or the “Ap horizon.”

Surface soil

The A, E, AB, and EB horizons, considered collectively. It includes all
subdivisions of these horizons.

Talus

Rock fragments of any size or shape (commonly coarse and angular) derived
from and lying at the base of a cliff or very steep rock slope. The accumulated
mass of such loose broken rock formed chiefly by falling, rolling, or sliding.

Taxadjuncts

Soils that cannot be classified in a series recognized in the classification
system. Such soils are named for a series they strongly resemble and are
designated as taxadjuncts to that series because they differ in ways too small to
be of consequence in interpreting their use and behavior. Soils are recognized
as taxadjuncts only when one or more of their characteristics are slightly
outside the range defined for the family of the series for which the soils are
named.

Terminal moraine

An end moraine that marks the farthest advance of a glacier. It typically has the
form of a massive arcuate or concentric ridge, or complex of ridges, and is
underlain by till and other types of drift.

Terrace (conservation)

An embankment, or ridge, constructed across sloping soils on the contour or at
a slight angle to the contour. The terrace intercepts surface runoff so that water
soaks into the soil or flows slowly to a prepared outlet. A terrace in a field
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generally is built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geomorphology)

A steplike surface, bordering a valley floor or shoreline, that represents the
former position of a flood plain, lake, or seashore. The term is usually applied
both to the relatively flat summit surface (tread) that was cut or built by stream
or wave action and to the steeper descending slope (scarp or riser) that has
graded to a lower base level of erosion.

Terracettes

Small, irregular steplike forms on steep hillslopes, especially in pasture, formed
by creep or erosion of surficial materials that may be induced or enhanced by
trampling of livestock, such as sheep or cattle.

Texture, soil

The relative proportions of sand, silt, and clay particles in a mass of soil. The
basic textural classes, in order of increasing proportion of fine particles, are
sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and
sandy loam classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer

Otherwise suitable soil material that is too thin for the specified use.

Till

Dominantly unsorted and nonstratified drift, generally unconsolidated and
deposited directly by a glacier without subsequent reworking by meltwater, and
consisting of a heterogeneous mixture of clay, silt, sand, gravel, stones, and
boulders; rock fragments of various lithologies are embedded within a finer
matrix that can range from clay to sandy loam.

Till plain
An extensive area of level to gently undulating soils underlain predominantly by
till and bounded at the distal end by subordinate recessional or end moraines.
Tilth, soil
The physical condition of the soil as related to tillage, seedbed preparation,
seedling emergence, and root penetration.
Toeslope

The gently inclined surface at the base of a hillslope. Toeslopes in profile are
commonly gentle and linear and are constructional surfaces forming the lower
part of a hillslope continuum that grades to valley or closed-depression floors.
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Topsoil
The upper part of the soil, which is the most favorable material for plant growth.
It is ordinarily rich in organic matter and is used to topdress roadbanks, lawns,
and land affected by mining.

Trace elements
Chemical elements, for example, zinc, cobalt, manganese, copper, and iron, in
soils in extremely small amounts. They are essential to plant growth.

Tread

The flat to gently sloping, topmost, laterally extensive slope of terraces, flood-
plain steps, or other stepped landforms; commonly a recurring part of a series
of natural steplike landforms, such as successive stream terraces.

Tuff
A generic term for any consolidated or cemented deposit that is 50 percent or
more volcanic ash.

Upland

An informal, general term for the higher ground of a region, in contrast with a
low-lying adjacent area, such as a valley or plain, or for land at a higher
elevation than the flood plain or low stream terrace; land above the footslope
zone of the hillslope continuum.

Valley fill
The unconsolidated sediment deposited by any agent (water, wind, ice, or mass
wasting) so as to fill or partly fill a valley.

Variegation
Refers to patterns of contrasting colors assumed to be inherited from the parent
material rather than to be the result of poor drainage.

Varve

A sedimentary layer or a lamina or sequence of laminae deposited in a body of
still water within a year. Specifically, a thin pair of graded glaciolacustrine layers
seasonally deposited, usually by meltwater streams, in a glacial lake or other
body of still water in front of a glacier.

Very stony spot (map symbol)

A spot where 0.1 to 3.0 percent of the soil surface is covered by rock fragments
that are more than 10 inches in diameter in areas where the surface of the
surrounding soil is covered by less than 0.01 percent stones.

Water bars

Smooth, shallow ditches or depressional areas that are excavated at an angle
across a sloping road. They are used to reduce the downward velocity of water
and divert it off and away from the road surface. Water bars can easily be
driven over if constructed properly.
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Weathering

All physical disintegration, chemical decomposition, and biologically induced
changes in rocks or other deposits at or near the earth’s surface by atmospheric
or biologic agents or by circulating surface waters but involving essentially no
transport of the altered material.

Well graded

Refers to soil material consisting of coarse grained particles that are well
distributed over a wide range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by compaction. Contrasts
with poorly graded soil.
Wet spot (map symbol)
A somewhat poorly drained to very poorly drained area that is at least two
drainage classes wetter than the named soils in the surrounding map unit.
Wilting point (or permanent wilting point)

The moisture content of soil, on an ovendry basis, at which a plant (specifically
a sunflower) wilts so much that it does not recover when placed in a humid,
dark chamber.

Windthrow

The uprooting and tipping over of trees by the wind.
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1. PURPOSE AND SCOPE

This report contains the results of our feasibility study and percolation testing for the proposed
wastewater treatment plant on the vacant lot located east of the intersection of Lake Wohlford Road and
Augustine Orosco Lane in the Valley Center area of San Diego, California (see Vicinity Map below).

Vicinity Map

The purposes of this study are to provide preliminary soil and geologic information for the property,
identify known geologic hazards that may adversely impact development, provide a summary of the
percolation testing data, and to provide general grading recommendations based on the information
collected during our field investigation.

The scope of our study included performing a site reconnaissance and preliminary geologic mapping,
reviewing readily available published geologic literature pertinent to the property, infiltration testing,
and reviewing the following plans:

1. Exhibit: Proposed Package Wastewater Treatment Site, San Pasqual Band Mission Indian
Reservation, Valley Center, California, prepared by Kimley-Horn, undated (Job No. 19592101).

2. San Pasqual Indian Reservation, Wastewater Feasibility Study, Figure 5-5, Collection,
Treatment, and Subsurface Disposal System with WWTP Located on 40-Acre Parcel, Valley
Center, California, prepared by Hydroscience, undated.
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Our field investigation consisted of drilling nine, small-diameter borings to evaluate the underlying
geologic conditions within the area of planned improvements, and performing four percolation tests to
provide information for the planned percolation ponds.

The locations of the small-diameter borings and percolation tests are shown the Geologic Map, Figure 1.
The base map used for Figure 1 is an AutoCAD version of Reference 2 prepared by Kimley-Horn &
Associates. Logs of the exploratory borings and a detailed discussion of the field investigation are
presented in Appendix A. Laboratory testing is provided in Appendix B.

2. SITE AND PROJECT DESCRIPTION

The project site consists of an approximately 227-square-foot vacant lot bounded by Canal Road to the
east, vacant land to the north, west and south, and baseball fields to the northwest. The site is sparsely
vegetated with grasses, brush, and trees. Several large rock outcrops are present throughout the planned
area of improvements. Review of historic aerial photographs indicates that the site was previously
occupied by two residences with ancillary structures that were demolished circa 2017. Historical
photographs also show that minor grading has occurred throughout the site. Topography across the site
ranges from flat to gently sloping with elevations between 1,645 feet and 1,677 feet mean sea level
(MSL). Surface drainage across the site flows to the northwest.

Based on the exhibit plan (Reference 1), the project will consist of constructing a wastewater treatment
plant, a pump station, a water storage tank, percolation ponds, and private driveways. Entrance to the
proposed wastewater treatment plant is planned along Canal Road.

3. SOIL AND GEOLOGIC CONDITIONS

The site is underlain by undocumented fill, topsoil, old alluvium, and granitic rock. The geologic units
observed at the site are described below. Geologic conditions are depicted on the Geologic Map, Figure
2. Exploratory trench and boring logs are presented in Appendix A.

3.1 Undocumented Fill (Unmapped)

We did not observe undocumented fill during our field investigation; however, we expect undocumented
fill associated with abandoned utility lines, building foundations, and in areas of previous minor grading
is present on the property. Undocumented fill is unsuitable for support of structural fill or other
improvements, and if encountered, will require removal and replacement with properly compacted fill.
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3.2 Topsoil (Unmapped)

Topsoil consisting of loose, moist, silty sand was encountered on the property, ranging in thickness from
1.5 feet to 4 feet. Topsoil could be thicker in unexplored areas of the site. Topsoil is unsuitable for
support of structural fill or other improvements and will require removal and replacement with properly
compacted fill.

3.3 Old Alluvium (Qoal)

We encountered old alluvium underlying the topsoil in borings B-1 through B-4, B-8, and B-9 to depths
ranging from 2 to 8 feet. The alluvium generally consists of medium dense, moist, clayey sand and sandy
clay. Based on the laboratory test results, the old alluvium possesses a “low” expansion potential
(expansion index of 50 or less). The old alluvium should be suitable to support the planned
improvements or structural fills.

3.4  Granitic Rock (Kgr)

Cretaceous-aged Granitic Rock is present as surface outcrops in some areas of the site, and underlies the
old alluvium across the remainder of the site. The granitic rock encountered in the test pits and borings
is characterized as weak, weathered, granitic rock, that excavates as a silty, fine to medium sand.
Excavations within the granitic rock can generate boulders and oversize materials (rocks greater than 12
inches in dimension) that will require special handling and placement and possible exporting. The
granitic rock is suitable to support the planned improvements.

4.  GROUNDWATER

We did not encounter groundwater during our site investigation. It is not uncommon for shallow seepage
conditions to develop where none previously existed when sites are irrigated, or infiltration is
implemented. Seepage is dependent on seasonal precipitation, irrigation, land use, among other factors,
and varies as a result. Proper surface drainage will be important to future performance of the project.

5. GEOLOGIC HAZARDS

5.1 Ground Rupture

No evidence of faulting was observed during our investigation. USGS (2016) and Rodgers (1965) show
that there are no Quaternary age faults crossing or trending toward the property. CGS (2021a) shows
that site is not within a State of California designated Earthquake Fault Zone. The risk associated with
ground rupture hazard is low.

Geocon Project No. G3081-42-01 -3- March 30, 2023



5.2 Seismicity

Considerations important in seismic design include frequency and duration of motion and soil conditions
underlying the site. Seismic design of structures should be evaluated in accordance with the California
Building Code (CBC) guidelines currently adopted by the local agency. The nearest known active fault
is the Elsinore Fault Zone, located approximately 8 miles northeast of the site (CGS, 2016). The risk
associated with strong ground motion due to earthquakes is high; however, the risk is no greater than
that for the region.

5.3 Liguefaction and Seismically Induced Settlement

The risk associated with liquefaction and seismically induced settlement is low due to the age and
density of the underlying sediments.

54 Landslides

No evidence of landsliding at the site was observed during our investigation. Rodgers (1965) show that
there are no landslides mapped at the site or at locations that could affect the site. The risk associated
with landslide hazard at the site is low.

55 Tsunamis and Seiches

The site is not located within a tsunami inundation zone as defined by CGS (2021b). There are no lakes
or reservoirs located near the site. The risk associated with inundation hazard due to tsunami or seiche
is low.

5.6 Flooding

A majority of the site is not mapped in a Special Flood Risk Hazard Zone (FEMA, 2012). However, the
west perimeter of the site is mapped in Zone AE. The risk associated with flooding is low with exception
to the west perimeter.

6. PERCOLATION TESTING

We performed a four percolation tests, P-1 through P-4, at the locations are shown on Figure 1. The tests
holes were approximately 8 inches in diameter and extended 3 feet and 4 feet below existing grade. The
sides and base of the holes were cleaned of loose soil and a 2-inch layer of gravel was placed at the
bottom of the hole. A 3-inch diameter pipe was inserted in the borehole and gravel packed to reduce the
potential for caving. The holes were then presoaked for a minimum of 4 hours and then tested in
accordance with the County of San Diego’s Local Agency Management Program (LAMP) for Onsite
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Wastewater Treatment System (February 24, 2015). For design, we applied a gravel-packed hole
correction factor in accordance with the LAMP manual. A summary of the percolation test results is
provided on the table below. The percolation rates were slow in tests P-1 through P-3. Test P-4 was
relatively fast. Tests P-1 through P-3 were in the old alluvium. P-5 was in the upper sandy weathered
portion of the granitic rock.

SUMMARY OF PERCOLATION TEST RESULTS

Depth of Test Stabilized Stabilized
Percolation Test No. P Percolation Rate Percolation Rate
(feet) 4 ]
(mpi) (mpi)
P-1 4 240 550
i 3 240 550
P-3 4 160 370
i 3 5 12

*Adjustment for Gravel Packed Percolation Test Hole = 2.3
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7. CONCLUSIONS AND RECOMMENDATIONS

No soil or geologic conditions were observed that would preclude the development of the
property as presently proposed provided that the recommendations of this report are followed.

The site is underlain by topsoil, old alluvium, and granitic rock. Topsoil ranges from
approximately one to four feet thick. We expect undocumented fill is present in areas of
abandoned utility trenches and old building foundations. We observed old alluvium
underlying the undocumented fill and topsoil to depths of approximately 2 feet to 8 feet below
existing grade. Undocumented fill (if encountered) and topsoil will require remedial grading.
The old alluvium and granitic rock is suitable to support the planned improvements.

Difficult excavation is expected in the granitic rock and may generate oversize rock
(> 6 inches) that will require special placement within fill areas and/or exportation from the
project.

We did not encounter groundwater during the field investigation. We do not expect
groundwater to be a constraint to project development. However, seepage could be
encountered during grading operations, especially during the rainy seasons.

Except for possible strong seismic shaking, no significant geologic hazards were observed or
are known to exist on the site that would adversely affect the site. No special seismic design
considerations, other than those recommended herein, are required.

The risk associated with geologic hazards due to fault-related ground rupture, landslides,
slope instability, tsunamis and seiches is low. The risk associated with flooding is low with
exception to the west perimeter.

The proposed building structures can be supported on a shallow foundation system founded
in properly compacted fill, old alluvium, and granitic.

Proper drainage should be maintained in order to preserve the engineering properties of the
fill in structural improvement areas. Recommendations for site drainage are provided herein.

Excavation and Soil Characteristics

Excavation of the on-site soils should be possible with moderate to heavy effort using
conventional heavy-duty equipment. Excavations in the granitic rock may require a very
heavy effort and localized rock breaking techniques near outcrops and less weathered areas.
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7.1.2

The soil encountered in the field investigation is considered to be both “non-expansive”
(expansion index [EI] of 20 and less) and “expansive” (El greater than 20) as defined by 2022
California Building Code (CBC) Section 1803.5.3. Table 7.1 presents soil classifications
based on expansion index. We expect a majority of the on-site soil possess a “very low” to

“low” expansion potential (EI of 50 or less).

TABLE 7.1

EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (El)

ASTM D 4829 Expansion
Classification

2022 CBC
Expansion Classification

0-20 Very Low Non-Expansive
21 -50 Low
51-90 Medium .
- Expansive
91-130 High
Greater Than 130 Very High

7.1.3 We performed laboratory tests on samples of the site soils to evaluate water-soluble sulfate
content. Appendix B presents results of the laboratory tests. The test results indicate the on-
site soils, at the locations tested, possess “S0” sulfate exposure to concrete structures as
defined by 2022 CBC Section 1904 and ACI 318-19 Chapter 19. We recommend ACI
guidelines be followed when determining the type of concrete used for the project. The
presence of water-soluble sulfates is not a visually discernible characteristic; therefore, other
soil samples from the site could yield different concentrations. Over time landscaping
activities (i.e., addition of fertilizers and other soil nutrients) may affect the concentration.

7.14 We tested samples for potential of hydrogen (pH) and resistivity and chloride to aid in
evaluating the corrosion potential. Appendix B presents the laboratory test results.

7.15 Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, further
evaluation by a corrosion engineer may be needed if improvements susceptible to corrosion
are planned.

7.2 Subdrains

7.2.1 With the exception of subdrains for retaining walls, no other subdrains will be required.
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7.3

7.3.1

7.3.2

7.3.3

734

7.35

7.3.6

7.3.7

7.3.8

Preliminary Grading Recommendations

Grading should be performed in accordance with the Recommended Grading Specifications
contained in Appendix C. Where the recommendations of Appendix C conflict with this
section of the report, the recommendations of this section take precedence.

Prior to commencing grading, a preconstruction conference should be held at the site with the
county inspector, developer, grading and underground contractors, civil engineer, and
geotechnical engineer in attendance. Special soil handling and/or the grading plans can be
discussed at that time.

Site preparation should begin with the removal of deleterious material, construction debris,
and vegetation. The depth of vegetation removal should be such that material exposed in cut
areas or soil to be used as fill is relatively free of organic matter. Material generated during
stripping and/or site demolition should be exported from the site. Asphalt and concrete should
not be mixed with the fill soil unless approved by the Geotechnical Engineer.

Abandoned foundations and buried utilities (if encountered) should be removed and the
resultant depressions and/or trenches should be backfilled with properly compacted material
as part of the remedial grading.

Within the areas of proposed structural improvements, undocumented fill and topsoil should
be completely removed and replaced with properly compacted fill. We expect removal depths
ranging from 2 feet to 4 feet below existing grades.

In areas where the grading will result in a cut-to-fill transition within building, tank pads, or
structures that are sensitive to differential settlement, the old alluvium and granitic rock
should be undercut to a depth of at least 3 feet below pad grade or 1 feet below the bottom of
the proposed footings (whichever results in a deeper excavation) and replaced with properly
compacted fill.

Remedial removals and undercuts should extend at least 5 feet beyond the limit of the
proposed structures and 3 feet beyond surface improvements. The actual extent of remedial
grading should be determined in the field by the soil engineer and/or engineering geologist
based on conditions observed during grading.

No remedial grading, other than undercutting due to a cut to fill transition, is required in areas
where granitic rock or old alluvium is exposed at subgrade elevation.
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7.3.9

7.3.10

7.4

74.1

Prior to placing fill, the exposed ground surface should be scarified, moisture conditioned as
necessary, and compacted to a depth of at least 12 inches. The site should then be brought to
final subgrade elevations with fill compacted in layers. In general, soil native to the site is
suitable for use from a geotechnical engineering standpoint as fill if relatively free from
vegetation, debris and other deleterious material. Layers of fill should be no thicker than will
allow for adequate bonding and compaction. Fill, including backfill and scarified ground
surfaces, should be compacted to a dry density of at least 90 percent of the laboratory
maximum dry density near to slightly above optimum moisture content in accordance with
ASTM Test Procedure D 1557. Fill materials placed below optimum moisture content may
require additional moisture conditioning prior to placing additional fill.

Imported fill (if necessary) should consist of the characteristics presented in Table 7.3.
Geocon Incorporated should be notified of the import soil source and should perform
laboratory testing of import soil prior to its arrival at the site to determine its suitability as fill
material.

TABLE 7.3
SUMMARY OF IMPORT FILL RECOMMENDATIONS

Soil Characteristic Values

Expansion Potential “Very Low” to “Low” (Expansion Index of 50 or less)

Maximum Dimension Less Than 3 Inches

Particle Size -
Generally Free of Debris

Seismic Design Criteria — 2022 California Building Code

Table 7.4.1 summarizes site-specific design criteria obtained from the 2022 California
Building Code (CBC; Based on the 2021 International Building Code [IBC] and ASCE 7-16),
Chapter 16 Structural Design, Section 1613 Earthquake Loads. We used SEAOC (2019) to
determine the seismic design parameters. The short spectral response uses a period of 0.2
second. We evaluated the Site Class based on the discussion in Section 1613.2.2 of the 2022
CBC and Table 20.3-1 of ASCE 7-16. The values presented herein are for the risk-targeted
maximum considered earthquake (MCEg). Sites designated as Site Class D, E and F may
require additional analyses if requested by the project structural engineer and client.
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TABLE 7.4.1
2022 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2022 CBC Reference

Site Class C Section 1613.2.2
MCERr Ground Motion Spectral Response

Acceleration — Class B (short), Ss 1.100g Figure 1613.2.1(1)
MCERr Ground Motion Spectral Response .

Acceleration — Class B (1 sec), S1 0.3949 Figure 1613.2.1(3)

Site Coefficient, Fa 1.2 Table 1613.2.3(1)

Site Coefficient, Fy 1.5 Table 1613.2.3(2)

Site Class Modified MCER Spectral Response
Acceleration (short), Sus

Site Class Modified MCER Spectral Response
Acceleration — (1 sec), Sm1

1.320g Section 1613.2.3 (Egn 16-20)

0.590g Section 1613.2.3 (Eqn 16-21)

5% Damped Design

Spectral Response Acceleration (short), Sps 0.880g Section 1613.2.4 (Eqn 16-22)

5% Damped Design

Spectral Response Acceleration (1 sec), Sp: 0.394g Section 1613.2.4 (Eqn 16-23)

7.4.2 Per Section 11.4.8 of ASCE/SEI 7-16, a ground motion hazard analysis should be performed
for projects for Site Class “E” sites with Ss greater than or equal to 1.0g and for Site Class
“D” and “E” sites with S1 greater than 0.2g. The values presented in Table 6.4.1 can be used
and the requirement for a ground motion hazard analysis can be waived provided the
exceptions in Section 11.4.8 and Supplement 3 are followed.

7.4.3 Table 7.4.2 presents the maximum considered earthquake geometric mean peak ground
acceleration (MCEg) design parameters for projects located in Seismic Design Categories of
D through F in accordance with ASCE 7-16.

TABLE 7.4.2
ASCE 7-16 PEAK GROUND ACCELERATION

Parameter ASCE 7-16 Reference
MCEg Peak Ground Acceleration, PGA 0.478g Figure 22-9
Site Coefficient, Fpca 1.2 Table 11.8-1

Site Class Modified MCEg Peak Ground

Acceleration, PGAy 0.574g Section 11.8.3 (Egn 11.8-1)

7.4.4 Conformance to the criteria in Tables 7.4.1 and 7.4.2 for seismic design does not constitute
any kind of guarantee or assurance that significant structural damage or ground failure will
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7.5

7.5.1

not occur in the event of a large earthquake. The primary goal of seismic design is to protect
life, not to avoid all damage, since such design may be economically prohibitive.

The project structural engineer and architect should evaluate the appropriate Risk Category
and Seismic Design Category for the planned structures. The values presented herein assume
a Risk Category of Il and resulting in a Seismic Design Category D. Table 7.4.3 presents a
summary of the risk categories in accordance with ASCE 7-16.

TABLE 7.4.3
ASCE 7-16 RISK CATEGORIES

Risk Category Building Use Examples

| Low risk to Human Life at Failure Barn, Storage Shelter

Nominal Risk to Human Life at

I Failure (Buildings Not Designated Residential, Commercial and Industrial

as|, Il or IV) Buildings
Theaters, Lecture Halls, Dining Halls,
m Substantial Risk to Human Life at Schools, Prisons, Small Healthcare
Failure Facilities, Infrastructure Plants, Storage

for Explosives/Toxins

Hazardous Material Facilities,
Hospitals, Fire and Rescue, Emergency
v Essential Facilities Shelters, Police Stations, Power
Stations, Aviation Control Facilities,

National Defense, Water Storage

Preliminary Foundation Recommendations

Provided the grading is performed as recommended, structures can be supported on shallow
foundation systems bearing on compacted fill or native old alluvium or granitic rock.
Table 7.5 provides preliminary recommendations. An update geotechnical report should be
prepared providing final foundation recommendations once structure type and locations are
known.
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7.6

7.6.1

7.6.2

7.6.3

7.6.4

TABLE 7.5
SUMMARY OF PRELIMINARY FOUNDATION RECOMMENDATIONS
FOR SHALLOW FOOTINGS

Parameter Value

Minimum Continuous Foundation Width, W¢ 12 inches
Minimum Isolated Foundation Width, W, 24 inches
Minimum Foundation Depth, D 18 Inches Below Lowest Adjacent Grade
Minimum Concrete Reinforcement 4 No. 5 Bars, 2 at the Top and 2 at the Bottom
Allowable Bearing Capacity 2,000 psf
. . 500 psf per Foot of Depth
Bearing Capacity Increase -
300 psf per Foot of Width
Maximum Allowable Bearing Capacity 4,000 psf
Estimated Total Static Settlement 1 Inch
Estimated Differential Static Settlement % Inch in 40 Feet
Footing Size Used for Settlement 6-Foot Square
Design Expansion Index 50 or less

Site Drainage and Moisture Protection

Adequate site drainage is critical to reduce the potential for differential soil movement,
erosion and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent to footings. The site should be graded and maintained such that surface drainage is
directed away from structures in accordance with 2022 CBC 1803.3 or other applicable
standards. In addition, surface drainage should be directed away from the top of slopes into
swales or other controlled drainage devices. Roof and pavement drainage should be directed
into conduits that carry runoff away from the proposed structure.

In the case of basement walls or building walls retaining landscaping areas, a water-proofing
system should be used on the wall and joints, and a Miradrain drainage panel (or similar)
should be placed over the waterproofing. The project architect or civil engineer should
provide detailed specifications on the plans for all waterproofing and drainage.

Underground utilities should be leak free. Utility and irrigation lines should be checked
periodically for leaks and detected leaks should be repaired promptly. Detrimental soil
movement could occur if water is allowed to infiltrate the soil for prolonged periods of time.

Landscaping planters adjacent to paved areas are not recommended due to the potential for
surface or irrigation water to infiltrate the pavement subgrade and base course. We
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recommend that subdrains to collect excess irrigation water and transmit it to drainage
structures, or impervious above-grade planter boxes be used. In addition, where landscaping
is planned adjacent to the pavement, we recommend construction of a cutoff wall along the
edge of the pavement that extends at least 6 inches below the bottom of the base material.

Geocon Project No. G3081-42-01 -13- March 30, 2023



LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The conclusions and recommendations presented in this report are based on a review of
available published information and performance of a site reconnaissance. In this regard, no
subsurface investigation was conducted. As a consequence, the Client should recognize that this
information is preliminary and our conclusions and recommendations could change
significantly once a subsurface investigation is performed and the actual site conditions are
identified.

2. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of improvements,
and excavation of foundations. If another geotechnical firm is selected to perform the testing
and observation services during construction operations, that firm should prepare a letter
indicating their intent to assume the responsibilities of project geotechnical engineer of record.
A copy of the letter should be provided to the regulatory agency for their records. In addition,
that firm should provide revised recommendations concerning the geotechnical aspects of the
proposed development, or a written acknowledgement of their concurrence with the
recommendations presented in our report. They should also perform additional analyses deemed
necessary to assume the role of Geotechnical Engineer of Record.

3. The recommendations of this report pertain only to the site investigated and are based upon the
assumption that the soil conditions do not deviate from those disclosed in the investigation. If
any variations or undesirable conditions are encountered during construction, or if the proposed
construction will differ from that anticipated herein, Geocon Incorporated should be notified so
that supplemental recommendations can be given. The evaluation or identification of the
potential presence of hazardous or corrosive materials was not part of the scope of services
provided by Geocon Incorporated.

4. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are brought
to the attention of the architect and engineer for the project and incorporated into the plans, and
the necessary steps are taken to see that the contractor and subcontractors carry out such
recommendations in the field.
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APPENDIX




APPENDIX A

FIELD INVESTIGATION

We performed the field investigation on March 8, 2023. The investigation consisted of drilling nine,
small-diameter borings and four, 8-inch-diameter, percolation test holes. The approximate locations of
the exploratory borings and percolation tests are shown on Figure 1.

The geotechnical borings were drilled to depths of approximately 10.5 feet to 15.5 feet below existing
grade using a truck-mounted, IR-300 drill rig equipped with hollow-stem augers. The percolation test
holes were drilled to depths of 3 feet and 4 feet.

The soil conditions encountered in the borings were visually examined, classified, and logged in general
accordance with American Society for Testing and Materials (ASTM) practice for Description and
Identification of Soils (Visual-Manual Procedure D 2488). Logs of the exploratory borings are presented
on Figures A-1 through A-9. The logs depict the soil and geologic conditions encountered and the depth
at which samples were obtained.
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IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. G3081-42-01

. |E BORING B 7 zZu~| = LE
DEPTH S 2l sow = E| @ = x -
IN SAMPLE 3 E CLASS £22| & %) E&
NO. % = ELEV. (MSL.) 1678' DATE COMPLETED 03/08/2023 = 9% oy Qe
FEET £ |5] wscs) —_— —_— Yol | == ez
S |9 GuUs| & =3
% EQUIPMENT IR A-300 BY: N. BORJA o
0 MATERIAL DESCRIPTION
B7-1 SM TOPSOIL
Loose to medium dense, moist, dark brown, Silty, fine to medium SAND
GRANITIC ROCK (Kgr)
- 2 Weak, weathered, damp, mottled reddish brown and black, GRANITIC B
~ ROCK; excavates as Silty, fine to coarse SAND; micaceous
B7-2 31
- 4 — |
B |1 B73 [ 59
- 6 — |
- 8 — . . B
-Becomes mottle light brown, yellowish brown, and black
- 10 7 B74 +++' 711"
— + ]
BORING TERMINATED AT 11 FEET
Groundwater not encountered
Backfilled on 03/08/2023
Figure A-7, G3081-42-01.GPJ
Log of Boring B 7, Page 1 of 1
SAMPLE SYMBOLS [ ... saMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST B .. oRIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE N .. cHunk samPLE Y .. WATERTABLE OR Y/ ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. G3081-42-01

i BORING B 8 2l & | o2
DEPTH S || sow EZ & i X
IN SAMPLE 3 E CLASS T g w o E&
NO. % = ELEV. (MSL.) 1671' DATE COMPLETED 03/08/2023 =0 oy Qe
FEET £ |5] wscs) _— —_— YnS| =& ez
=2 e8| & =8
% EQUIPMENT IR A-300 BY: N. BORJA o
0 MATERIAL DESCRIPTION
SM TOPSOIL
Medium dense, moist, dark brown, Silty, fine to medium SAND; some mica
- 2 — -
B8-1 25
- 4 —
SC OLD ALLUVIUM
Medium dense, moist, brown, Clayey, fine to coarse SAND
B | Bs-2 [ 29
+ + GRANITIC ROCK (Kgr)
- 8 i Weak, weathered, damp, mottled white, yellowish brown and black, B
+ + GRANITIC ROCK; excavates as Silty, fine to medium SAND
u _ o+ =
+ +
- + 4
- 10 1 B3 gt t ™ 504"
- + 4
L + + ;
- + .
+ +
- 12 o+ —
+ +
L] P a
+ +
- + .
- 14 + + —
B84 [ + -No recovery 501"
BORING TERMINATED AT 15.5 FEET
Groundwater not encountered
Backfilled on 03/08/2023
Figure A-8, G3081-42-01.GPJ
Log of Boring B 8, Page 1 of 1
[ ... saMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST B .. oRIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS ( ’
B ... DISTURBED OR BAG SAMPLE N .. cHunk samPLE Y .. WATERTABLE OR Y/ ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. G3081-42-01

g BORING B 9 zu | = |z
DEPTH S 2l sow = E| @ = x -
IN SAMPLE 3 E CLASS £22| & %) E&
NO. % = ELEV. (MSL.) 1674 DATE COMPLETED 03/08/2023 = @% oy D
FEET £ |5] wscs) —_— —_— Yol | == ez
=2 e8| & =8
% EQUIPMENT IR A-300 BY: N. BORJA o
0 MATERIAL DESCRIPTION
SM TOPSOIL
Loose, moist, dark brown, Silty, fine to medium SAND; organic debris
- 2 —
SC OLD ALLUVIUM
Medium dense, moist, brown, Clayey, fine to coarse SAND
- 4 — -
B 1 B12 [ 21
GRANITIC ROCK (Kgr)
- 6 Weak, completely weathered, moist, mottled reddish brown and black, B
GRANITIC ROCK; excavates to medium dense, Silty, fine to coarse SAND
- 8 — -
- 10 7 Bi3 ™ 503"
BORING TERMINATED AT 10.5 FEET
Groundwater not encountered
Backfilled on 03/08/2023
Figure A-9, G3081-42-01.GPJ
Log of Boring B 9, Page 1 of 1
SAMPLE SYMBOLS [ ... saMPLING UNSUCCESSFUL Il .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE N ... cHunk sampPLE Y .. WATERTABLE OR Y/ ... SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT

IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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APPENDIX B

LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the American
Society for Testing and Materials (ASTM) or other suggested procedures. Selected samples were tested for
gradation, expansion potential, and corrosion characteristics. The results of our laboratory tests are
presented on the following tables and figures.

SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829-03

Moisture Content

Dry Expansion Expansion
Before Test (%)  After Test (%) Density (pcf) Index Classification
B2-1 8.4 154 116.2 8 Very Low
B3-3 9.8 21.3 110.3 35 Low

SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS CALIFORNIA TEST

NO. 417
Sample No. Water-Soluble Sulfate (%0) Sulfate Exposure
B2-1 0.004 SO
B3-3 0.007 SO

SUMMARY OF LABORATORY WATER-SOLUBLE CHLORIDE ION CONTENT TEST RESULTS
AASHTO TEST NO. T 291

Sample No. Chloride lon Content ppm (%)
B2-1 71 (0.007)
B3-3 62 (0.006)

SUMMARY OF LABORATORY POTENTIAL OF HYDROGEN (PH) AND
RESISTIVITY TEST RESULTS
CALIFORNIA TEST METHOD 643

Sample No. Minimum Resistivity (ohm-centimeters)
B2-1 7.70 8,300
B3-3 7.44 4,000

Geocon Project No. G3081-42-01

March 30, 2023




SAMPLE NO.: B2-1 GEOLOGIC UNIT:  Topsoil
SAMPLE DEPTH (FT.): 0-5'
GRAVEL SAND SILT OR
COARSE | FINE COARSE MEDIUM FINE CLAY
U.S. STANDARD SIEVE SIZE
é 2 H 3 o © O O O OO 8 8
bt d AL & “o % 2% xS QIR 5 8
100 00O D O- 00900 ® 1t —— '|
| | \ | |
| | N | |
90
| | N | |
| | R |
80 | | | |
| | |
| | | |
70 1 1 1 1
| | | |
| | | |
60
2 | | | |
2 | | | |
£ 50 : | : :
z | | | !
O | | | |
o
@ 40 1 1 1 \I
| | | |
30 | | | |
| | | |
| | | |
20 } } } }
| | | |
| | | |
10 | | | |
| | | |
0 I I I I
1000 100 10 1 0.1 0.01
PARTICLE SIZE (mm)
TEST DATA
Do (mm) D3;(mm) D¢y (mm) SOIL DESCRIPTION
0.019 0.057 0.214 0.8 1.1 SM - Silty SAND

SIEVE ANALYSES - ASTM D 6913

SAN PASQUAL WWTP

PHONE 858 558-6900 - FAX 858 558-6159 PROJECT NO.: G3081-42-01

GEOCON (4))

INCORPORATED

GEOTECHNICAL CONSULTANTS
6960 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA 92121-2974




SAMPLE NO.: B3-3 GEOLOGIC UNIT: Kgr
SAMPLE DEPTH (FT.): 5-10'
GRAVEL SAND SILT OR
COARSE | FINE COARSE MEDIUM FINE CLAY
U.S. STANDARD SIEVE SIZE
é 2 = H o © O O O OO 8 8
bt d AL & “o % 2% xS QIR 5 8
100 000 909000009 il —— i
| | ‘\\ | |
| | | |
90
| | ‘\ | |
| | \'\ |
80 } } | |
| | | |
| | | |
70 1 1 1 1
| | | \ |
| | | |
60
2 | | | N|]!
2 | | | N (|
< 50 } } } \*
z | | |
0 | | | |
o
@ 40 I I I I
| | | |
30 | | | |
| | | |
| | | |
20 } } } }
| | | |
| | | |
10 | | | |
| | | |
0 | | | |
1000 100 10 1 0.1 0.01
PARTICLE SIZE (mm)
TEST DATA
Do (mm) D;3o(mm) Dg(mm) C, SOIL DESCRIPTION
0.015 0.045 0.138 1.0 9.1 SM - Silty SAND

SIEVE ANALYSES - ASTM D 6913

SAN PASQUAL WWTP

PHONE 858 558-6900 - FAX 858 558-6159 PROJECT NO.: G3081-42-01

GEOCON (4))

INCORPORATED

GEOTECHNICAL CONSULTANTS
6960 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA 92121-2974
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1.2

13

2.1

2.2

2.3

24

RECOMMENDED GRADING SPECIFICATIONS
1. GENERAL

These Recommended Grading Specifications shall be used in conjunction with the
Geotechnical Report for the project prepared by Geocon. The recommendations contained
in the text of the Geotechnical Report are a part of the earthwork and grading specifications
and shall supersede the provisions contained hereinafter in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purpose of observing earthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geotechnical Report and these
specifications. The Consultant should provide adequate testing and observation services so
that they may assess whether, in their opinion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that
personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor to provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, and/or adverse weather result in a quality of work not in
conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable
conditions are corrected.

2. DEFINITIONS

Owner shall refer to the owner of the property or the entity on whose behalf the grading
work is being performed and who has contracted with the Contractor to have grading
performed.

Contractor shall refer to the Contractor performing the site grading work.

Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer
or consulting firm responsible for preparation of the grading plans, surveying and verifying
as-graded topography.

Consultant shall refer to the soil engineering and engineering geology consulting firm
retained to provide geotechnical services for the project.

Gl rev. 07/2015



25

2.6

2.7

3.1

3.2

3.3

Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner,
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be
responsible for having qualified representatives on-site to observe and test the Contractor's
work for conformance with these specifications.

Engineering Geologist shall refer to a California licensed Engineering Geologist retained
by the Owner to provide geologic observations and recommendations during the site
grading.

Geotechnical Report shall refer to a soil report (including all addenda) which may include
a geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are
intended to apply.

3. MATERIALS

Materials for compacted fill shall consist of any soil excavated from the cut areas or
imported to the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as
defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than
12 inches in maximum dimension and containing at least 40 percent by weight of
material smaller than % inch in size.

3.1.2  Soil-rock fills are defined as fills containing no rocks or hard lumps larger than
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow
for proper compaction of soil fill around the rock fragments or hard lumps as
specified in Paragraph 6.2. Oversize rock is defined as material greater than
12 inches.

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet
in maximum dimension and containing little or no fines. Fines are defined as
material smaller than % inch in maximum dimension. The quantity of fines shall be
less than approximately 20 percent of the rock fill quantity.

Material of a perishable, spongy, or otherwise unsuitable nature as determined by the
Consultant shall not be used in fills.

Materials used for fill, either imported or on-site, shall not contain hazardous materials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
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3.4

3.5

3.6

4.1

4.2

and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant to suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affected area. Prior to resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the
suspected materials are not hazardous as defined by applicable laws and regulations.

The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This
procedure may be utilized provided it is acceptable to the governing agency, Owner and
Consultant.

Samples of soil materials to be used for fill should be tested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where
appropriate, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Geotechnical Report may be encountered by the Contractor. The Consultant shall be
notified immediately to evaluate the significance of the unanticipated condition.

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuitable material and shall be performed in areas to be graded. Roots and
other projections exceeding 1% inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to
provide suitable fill materials.

Asphalt pavement material removed during clearing operations should be properly
disposed at an approved off-site facility or in an acceptable area of the project evaluated by
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this
document.
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or
porous soils shall be removed to the depth recommended in the Geotechnical Report. The
depth of removal and compaction should be observed and approved by a representative of
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth
of 6 inches and until the surface is free from uneven features that would tend to prevent
uniform compaction by the equipment to be used.

44 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or
where recommended by the Consultant, the original ground should be benched in
accordance with the following illustration.

TYPICAL BENCHING DETAIL

Finish Grade Original Ground

Remove All
Unsuitable Material

As Recommended By
Consultant Slope To Be Such That

Sloughing Or Sliding

Does Not Occur Varies

See Note 1 See Note 2

No Scale

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit
complete coverage with the compaction equipment used. The base of the key should
be graded horizontal, or inclined slightly into the natural slope.

(2) The outside of the key should be below the topsoil or unsuitable surficial material
and at least 2 feet into dense formational material. Where hard rock is exposed in the
bottom of the key, the depth and configuration of the key may be modified as
approved by the Consultant.

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture
conditioned to achieve the proper moisture content, and compacted as recommended in
Section 6 of these specifications.
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5.1

5.2

6.1

5. COMPACTION EQUIPMENT

Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of
acceptable compaction equipment. Equipment shall be of such a design that it will be
capable of compacting the soil or soil-rock fill to the specified relative compaction at the
specified moisture content.

Compaction of rock fills shall be performed in accordance with Section 6.3.

6.

PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with
the following recommendations:

6.1.1

6.1.2

6.1.3

6.1.4

6.15

Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to obtain uniformity of material and moisture
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock
materials greater than 12 inches in maximum dimension shall be placed in
accordance with Section 6.2 or 6.3 of these specifications.

In general, the soil fill shall be compacted at a moisture content at or above the
optimum moisture content as determined by ASTM D 1557.

When the moisture content of soil fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range
specified.

When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by
the Contractor by blading/mixing, or other satisfactory methods until the moisture
content is within the range specified.

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance with ASTM D 1557. Compaction shall be continuous
over the entire area, and compaction equipment shall make sufficient passes so that
the specified minimum relative compaction has been achieved throughout the
entire fill.
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6.2

6.1.6

6.1.7

6.1.8

Where practical, soils having an Expansion Index greater than 50 should be placed
at least 3 feet below finish pad grade and should be compacted at a moisture
content generally 2 to 4 percent greater than the optimum moisture content for the
material.

Properly compacted soil fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. This procedure is considered
preferable to track-walking of slopes, as described in the following paragraph.

As an alternative to over-building of slopes, slope faces may be back-rolled with a
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces at least
twice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance
with the following recommendations:

6.2.1

6.2.2

6.2.3

6.2.4

Rocks larger than 12 inches but less than 4 feet in maximum dimension may be
incorporated into the compacted soil fill, but shall be limited to the area measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or
3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feet in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up to 10 feet in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and
shall be approved by the Consultant prior to placement.

For individual placement, sufficient space shall be provided between rocks to allow
for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavated in
properly compacted soil fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having a Sand Equivalent of 30 or greater and
should be compacted by flooding. Windrows may also be placed utilizing an
"open-face” method in lieu of the trench procedure, however, this method should
first be approved by the Consultant.
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6.3

6.2.5

6.2.6

Windrows should generally be parallel to each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.
The minimum horizontal spacing for windrows shall be 12 feet center-to-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of
a lower windrow to the bottom of the next higher windrow.

Rock placement, fill placement and flooding of approved granular soil in the
windrows should be continuously observed by the Consultant.

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with
the following recommendations:

6.3.1

6.3.2

6.3.3

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains during construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected
to controlled drainage facilities to control post-construction infiltration of water.

Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the
rock. The rock fill shall be watered heavily during placement. Watering shall
consist of water trucks traversing in front of the current rock lift face and spraying
water continuously during rock placement. Compaction equipment with
compactive energy comparable to or greater than that of a 20-ton steel vibratory
roller or other compaction equipment providing suitable energy to achieve the
required compaction or deflection as recommended in Paragraph 6.3.3 shall be
utilized. The number of passes to be made should be determined as described in
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional
rock fill lifts will be permitted over the soil fill.

Plate bearing tests, in accordance with ASTM D 1196, may be performed in both
the compacted soil fill and in the rock fill to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the properly
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing
tests shall then be performed on areas of rock fill having two passes, four passes
and six passes of the compaction equipment, respectively. The number of passes
required for the rock fill shall be determined by comparing the results of the plate
bearing tests for the soil fill and the rock fill and by evaluating the deflection
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7.1

6.3.4

6.3.5

6.3.6

6.3.7

variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal to or less than that determined for the properly compacted soil fill. In no case
will the required number of passes be less than two.

A representative of the Consultant should be present during rock fill operations to
observe that the minimum number of “passes” have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual
number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor so that the Consultant can state that,
in their opinion, sufficient water is present and that voids between large rocks are
properly filled with smaller rock material. In-place density testing will not be
required in the rock fills.

To reduce the potential for “piping” of fines into the rock fill from overlying soil
fill material, a 2-foot layer of graded filter material shall be placed above the
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filter material will be determined at the time the rock fill is
being excavated. Materials typical of the rock fill should be submitted to the
Consultant in a timely manner, to allow design of the graded filter prior to the
commencement of rock fill placement.

Rock fill placement should be continuously observed during placement by the
Consultant.

7. SUBDRAINS

The geologic units on the site may have permeability characteristics and/or fracture
systems that could be susceptible under certain conditions to seepage. The use of canyon
subdrains may be necessary to mitigate the potential for adverse impacts associated with
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500
feet in length should use 6-inch-diameter pipes.
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TYPICAL CANYON DRAIN DETAIL

Z
NATURAL GROUND T
\\ //

ALLUVIUM AND

BEDROCK

SEE DETAIL BELOW
NOTE: FINAL 20’ OF PIPE AT OUTLET
SHALL BE NON-PERFORATED.

6" DIA. PERFORATED
SUBDRAIN PIPE

9 CUBIC FEET / FOOT OF OPEN
GRADED GRAVEL SURROUNDED BY
MIRAFI 140NC (OR EQUIVALENT)
FILTER FABRIC

NOTES:

1......8-INCH DIAMETER, SCHEDULE 80 PVC PERFORATED PIPE FOR FILLS
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET.

2.....6-INCH DIAMETER, SCHEDULE 40 PVC PERFORATED PIPE FOR FILLS
LESS THAN 100-FEET IN DEPTH OR A PIPE LENGTH SHORTER THAN 500 FEET.

NO SCALE

7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.
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TYPICAL STABILITY FILL DETAIL

7.3

7.4

FORMATIONAL
MATERIAL

DETAIL

NOTES:

1.....EXCAVATE BACKCUT AT 1:1 INCLINATION (UNLESS OTHERWISE NOTED).
2.....BASE OF STABILITY FILL TO BE 3 FEET INTO FORMATIONAL MATERIAL, SLOPING A MINIMUM 5% INTO SLOPE.
3....STABILITY FILL TO BE COMPOSED OF PROPERLY COMPACTED GRANULAR SOIL.

4....CHIMNEY DRAINS TO BE APPROVED PREFABRICATED CHIMNEY DRAIN PANELS (MIRADRAIN G200N OR EQUIVALENT)
SPACED APPROXIMATELY 20 FEET CENTER TO CENTER AND 4 FEET WIDE. CLOSER SPACING MAY BE REQUIRED IF
SEEPAGE IS ENCOUNTERED.

5....FILTER MATERIAL TO BE 3/4-INCH, OPEN-GRADED CRUSHED ROCK ENCLOSED IN APPROVED FILTER FABRIC (MIRAFI 140NC).

6.....COLLECTOR PIPE TO BE 4-INCH MINIMUM DIAMETER, PERFORATED, THICK-WALLED PVC SCHEDULE 40 OR
EQUIVALENT, AND SLOPED TO DRAIN AT 1 PERCENT MINIMUM TO APPROVED OUTLET.

NO SCALE

The actual subdrain locations will be evaluated in the field during the remedial grading
operations. Additional drains may be necessary depending on the conditions observed and
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be
evaluated prior to finalizing 40-scale grading plans.

Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to
mitigate the potential for buildup of water from construction or landscape irrigation. The
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric.
Rock fill drains should be constructed using the same requirements as canyon subdrains.
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during
future development should consist of non-perforated drainpipe. At the non-perforated/
perforated interface, a seepage cutoff wall should be constructed on the downslope side of

the pipe.

TYPICAL CUT OFF WALL DETAIL

FRONT VIEW
NE%Y — NS
— 6"MIN.
SUBDRAIN %' -
PIPE B
CONCRETE __ - — 6"MIN.
CUT-OFF WALL
NO SCALE
SIDE VIEW
127
CONCRETE __ \~[T ] 4[
CUT-OFF WALL 2 6" MIN. (TYP)
b SOLID SUBDRAIN PIPE PERFORATED SUBDRAIN PIPE Q
TR, ] sy D
SN
NO SCALE
7.6 Subdrains that discharge into a natural drainage course or open space area should be

provided with a permanent headwall structure.
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TYPICAL HEADWALL DETAIL

7.7

FRONT VIEW
| e |
grore" [ %
SUBDRAIN
18"
L b o
NO SCALE
SIDE VIEW l—2
1
.

1z

NOTE: HEADWALL SHOULD QUTLET AT TOE OF FILL SLOPE NO SCALE

OR INTO CONTROLLED SURFACE DRAINAGE

The final grading plans should show the location of the proposed subdrains. After
completion of remedial excavations and subdrain installation, the project civil engineer
should survey the drain locations and prepare an “as-built” map showing the drain
locations. The final outlet and connection locations should be determined during grading
operations. Subdrains that will be extended on adjacent projects after grading can be placed
on formational material and a vertical riser should be placed at the end of the subdrain. The
grading contractor should consider videoing the subdrains shortly after burial to check
proper installation and functionality. The contractor is responsible for the performance of
the drains.
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8.1

8.2

8.3

8.4

8.5

8.6

8. OBSERVATION AND TESTING

The Consultant shall be the Owner’s representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in
vertical elevation of soil or soil-rock fill should be placed without at least one field density
test being performed within that interval. In addition, a minimum of one field density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and
compacted.

The Consultant should perform a sufficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof is below that specified, the particular layer or areas
represented by the test shall be reworked until the specified density has been achieved.

During placement of rock fill, the Consultant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture
has been applied to the material. When observations indicate that a layer of rock fill or any
portion thereof is below that specified, the affected layer or area shall be reworked until the
rock fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in areas of
rock fill placement. The specific design of the monitoring program shall be as
recommended in the Conclusions and Recommendations section of the project
Geotechnical Report or in the final report of testing and observation services performed
during grading.

We should observe the placement of subdrains, to check that the drainage devices have
been placed and constructed in substantial conformance with project specifications.

Testing procedures shall conform to the following Standards as appropriate:

8.6.1 Soil and Soil-Rock Fills:

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the
Sand-Cone Method.

Gl rev. 07/2015



9.1

9.2

10.1

10.2

8.6.1.2  Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound
Hammer and 18-Inch Drop.

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test.

9. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces to provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining properties or to finished work on the site. The
Contractor shall take remedial measures to prevent erosion of freshly graded areas until
such time as permanent drainage and erosion control features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the
Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultant, no further
excavation or filling shall be conducted except in conjunction with the services of the
Consultant.

10. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall furnish Owner a certification by the Civil
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot
horizontally of the positions shown on the grading plans. After installation of a section of
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan
of the subdrain location. The project Civil Engineer should verify the proper outlet for the
subdrains and the Contractor should ensure that the drain system is free of obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the appropriate governing or accepting agencies. The as-graded report
should be prepared and signed by a California licensed Civil Engineer experienced in
geotechnical engineering and by a California Certified Engineering Geologist, indicating
that the geotechnical aspects of the grading were performed in substantial conformance
with the Specifications or approved changes to the Specifications.
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1 EXECUTIVE SUMMARY

This report analyzes the Special Flood Hazard Area (SFHA) extents and water depth adjacent to the
planned Wastewater Treatment Plant (WWTP) within the Land Trust of the San Pasqual Band of Mission
Indians (hereinafter the Band). Executive Order 11988 requires Federal Agencies to implement processes
for floodplain management and Executive Order 13690 established a new standard, the Federal Flood Risk
Management Standard (FFRMS). Executive Order 13690 was revoked by Executive Order 13807 but
reinstated by Executive Order 14030 on May 20" of 2021. FFRMS implements current and future risks to
mitigate climate change related impacts and strengthen the country’s infrastructure. Executive Order 11988
requires new development in a floodplain determined by FFRMS to follow a guidance document called the
8-Step Process for Decision Making for Projects within Floodplains. The Indian Health Service (IHS) is a
Federal Health Program for American Indians and Alaska Natives under the U.S. Department of Health and
Himan Services. The IHS funds and approves projects that contribute to improving the health of tribal
communities. This study addresses Step #1 of the IHS 8-Step Process for Decision Making for Projects
within Floodplains and its analysis follows FEMA’s computational and flood mapping technical guidance
and the FFRMS. The first step of the 8-step process is to identify floodplains in the project area. More
information on the 8-Step process can be found in Section 5.

While a portion of the study area was previously studied by FEMA, the agency only creates and maintains
floodplain studies within member communities within the National Flood Insurance Program, and thus the
outcome of this report will not be used to revise the limits on FEMA'’s Flood Insurance Rate Map (FIRM),
which was developed in partnership with the County of San Diego. Additionally, this analysis expands the
analysis past the 100-year floodplain to include FFRMS. This modelling effort improves on FEMA’s previous
analysis in two ways: 1) it uses newer, more comprehensive survey data provided by the Band and 2)
implements a two-dimensional (2D) hydraulic analysis in-lieu of the one-dimensional (1D) model used by
FEMA. The US Army Corps of Engineers (USACE) recommends using 2D analyses for areas experiencing
shallow unconfined flooding (USACE, 2020). Such areas characterize a significant portion of the study area.

Special Flood Hazard Areas delineated within or near the project site include:

1) Zone AE - floodplain limits resulting from the 1% annual chance event (aka 100-year storm). Zone
AE floodplains are computationally derived and result in the determination of specific Base Flood
Elevations (BFES).

2) Zone AO - area of shallow, or unconfined flows and generally considered to be less than 3' depth.

3) Zone X (shaded) - area of potential flood risk, or the floodplain limits associated with the 0.2%
annual chance event (aka 500-year storm).

4) Regulatory Floodway - the regulatory floodway is the channel of a river or other watercourse and
the adjacent land areas that is restricted from development due to increased risk. These areas
must be reserved in order to discharge the 100-year Base Flood Elevation without cumulatively
increasing the water surface elevation by more than 1-foot. Floodways are computationally derived
through an encroachment analysis and are the primary tool used by most member communities to
apply flood risk to the land planning process.

Existing data files were used to support this report’s modelling efforts. USGS contours were used to develop
drainage areas as part of the hydrology analysis, while a composite of site-specific 1’ contour data provided
by the Band and SanGIS were used for the hydraulic analysis. In some areas, the topographic information
FEMA used to generate the effective FIRM conflicts with the elevations provided by the Band and SanGIS.
This discrepancy makes it infeasible to directly utilize Base Flood Elevation data (BFE) developed by FEMA
as the downstream boundary condition within this study. However, it is worth noting that the spatial limits
from the base flood resulting from our analysis correlate well with those of FEMA at the downstream limit
of work.
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The hydrologic analysis in this study determined the drainage areas which contribute to the study area’s
seven stream reaches, and calculated the flow rates contributing to each. The hydrologic model analyzes
both 100-year and 500-year storm conditions and includes a total of 10 drainage sub-areas. Hydrographs
indicating flowrate over the storm duration were generated for each drainage sub-area and subsequently
used as upstream boundary condition inflow within the hydraulic model. Results from this report’s hydrologic
model are found to be generally consistent with data provided in FEMA’s March 22, 2022 revision of their
Flood Insurance Study on a unitized basis.

The floodplain limits and Base Flood Elevations presented in this report suggest appropriate changes from
the effective floodplain limits previously defined by FEMA and extend the delineation of Special Flood
Hazard Areas (SFHAs) through and around District A. Differences can most likely be attributed to use of a
2D hydraulic model as well as application of newer and more accurate topographic data.

The proposed Wastewater Treatment Plant site is subject to fragmented and highly localized minor flooding
during the 100-year storm event under the existing condition. Flood depths within the boundaries of the
WWTP plant range from 0.00-0.65 feet. Maps showing the Special Flood Hazard Areas (SFHAS) resulting
from the 100-year and 500-year storm events are included on Sheet 2 in Appendix C (Existing Condition
Hydraulic Work Map). Sheet 3 in Appendix C (Existing Condition with Encroachments Hydraulic Work
Map) shows assumed encroachment limits used to computationally derive the resulting floodway.

The delineated floodway shown on Sheet 3 in Appendix C is intended to serve as a planning tool for the
Band and, if followed diligently, can be used to aid the IHS 8-step process during future development. No
development of any kind (i.e., placement of fill, buildings, structures, etc.) should occur within the floodway.
Development within all other Special Flood Hazard Areas has been computationally accounted for through
the floodway encroachment scenario within this analysis. Figure 1 below shows 100-year storm flooding
extents (blue) from the floodway encroachment scenario, with green shaded areas representing assumed
encroachment limits. Base flood elevations range from 1642’ to 1684’ in areas surrounding the WWTP site

(pink).

Figure 1: Base FIood EIevatlons Near the Proposed WWTP Site
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Development in Special Flood Hazard Areas outside of the floodway (i.e., District A or elsewhere) is
appropriate from the perspective of flood risk/flood impact provided that:

1) New structures are properly elevated (i.e., above Base Flood Elevations resulting from the
"encroachment" modeling scenario); and
2) Project hydrology remains unchanged or is mitigated to pre-project conditions.
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2 INTRODUCTION AND SCOPE

2.1 REPORT OBJECTIVES

The report objectives below are based on the client-approved scope of work for Task 4 of the San Pasqual
Band of Mission Indians Community Sewer System Task Order 2 dated August 25, 2023.

1. Review and discuss the digital processing of existing data files available from FEMA and the San
Pasqual Band of Mission Indians and their relevancy to this report’s analysis and results.

2. Conduct a hydrologic analysis to develop peak flow rates for the stream reaches studied in the
hydraulic model using the US Army Corps of Engineer's HEC-HMS software.

3. Perform hydraulic modeling in HEC-RAS to determine the spatial limits of Special Flood Hazard
Areas.

4. Incorporate an encroachment analysis into the hydraulic model and use the results to delineate a
regulatory floodway area.

5. Discuss model results and their relevancy to the IHS 8-Step Process for Decision Making for
Projects within Floodplains.

2.2 REPORT LIMITATIONS

This report is subject to the following limitations, as stated within the client-approved scope of work for Task
4 of the San Pasqual Band of Mission Indians Community Sewer System Task Order 2 dated August 25,
2023.

e Submittals and coordination with County of San Diego Department of Public Works (DPW), FEMA,
and all other public agencies are considered outside the scope of this work.

e This study is not a technical basis for FEMA MT-2 forms, Flood Insurance Rate Map (FIRM) Letter
of Map Revision, or Conditional Letter of Map Revision.
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2.3 PROJECT BACKGROUND

The San Pasqual Band of Mission Indians Reservation is located approximately three miles east of Valley
Center, 40 miles north of San Diego, 12 miles from Escondido, and is 25 miles inland from the Pacific
Ocean. The Reservation includes three separate, non-contiguous tracts identified as Districts A, B, and C.
Each of the districts are labeled in Figure 2 below.
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LAND TO BE
DEVELOPED IN THE
FUTURE

- =

I—DIETRICT 5 — DISTRICT
T J_‘ A
ISTRICT \
g F/J—_— :
o "'"f T j PROJECT SITE
) (LA e
]

Figure 2: Vicinity Map

The San Pasqual Band of Mission Indians (hereinafter “The Band”) intends to construct a Wastewater
Treatment Plant (WWTP) as well as a community sewer system consisting of gravity pipe, lift stations, and
force mains. The proposed action area is inclusive of the total areas of Districts A and B, as well as a portion
of District C. The proposed WWTP site lies in what is currently fee land between Districts A and B and can
be seen in the 2D Hydraulic Model Layout Map supplied on Sheet 1 in Appendix C.

This analysis focuses on riverine flood sources (Moosa Creek Upper Branch and associated unnamed
tributaries) within and near District A, a total hydrologic model study area of 1.59 square miles. The hydraulic
model area extends a distance of 2.5 miles from near Latigo Road (upstream) to just east of Bates Nut
Farm downstream. Runoff collected in the Moosa Creek Upper Branch and associated tributaries generally
travels from east to west across the study area.
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2.4 USE OF EXISTING DATA FILES

Kimley Horn utilized the following topographic data files as part of this analysis:

1. 6-Meter Vertical Contour Interval Topography, Available Online Through USGS: Used to develop
drainage subareas as part of the hydrology analysis.

2. 1-Foot Vertical Contour Interval Topography, Provided by The Band: Topography was generated
from an undated aerial survey performed by NV5 Consultants on the NAVD 88 vertical datum. The
data is on State Plane NAD ’'83 Coordinates California Zone 6 (ft). This information was used in the
floodplain analysis to develop accurate flow depth and velocity through the study area and is
considered the newest, most accurate information available to serve this purpose.

3. 2-Foot Vertical Contour Interval Topography, Available Online Through SanGIS Portal: This data
was collected in 2014 by the National Geospatial Intelligence Agency in coordination with the San
Diego Association of Governments and is used to supplement missing areas relevant to the study,
outside the limit of the Band-provided topography. This information is also on State Plane NAD ’83
Zone 6 and NAVD ’88 vertical datum.

Special Flood Hazard Areas delineated within or near the project site include:

1) Zone AE - floodplain limits resulting from the 1% annual chance event (aka 100-year storm). Zone
AE floodplains are computationally derived and result in the determination of specific Base Flood
Elevations (BFES).

2) Zone AO - area of shallow, or unconfined flows and generally considered to be less than 3' depth.

3) Zone X (shaded) - area of potential flood risk, or the floodplain limits associated with the 0.2%
annual chance event (aka 500-year storm).

4) Regulatory Floodway - the regulatory floodway is the channel of a river or other watercourse and
the adjacent land areas that is restricted from development due to increased risk. These areas
must be reserved in order to discharge the 100-year Base Flood Elevation without cumulatively
increasing the water surface elevation by more than 1-foot. Floodways are computationally derived
through an encroachment analysis and are the primary tool used by most member communities to
apply flood risk to the land planning process.

Mapped SFHA's can be seen in Flood Insurance Rate Map (FIRM) panels 06073C0828G and
06073C0829G, both published on May 16, 2012. A copy of these FIRM panels has been provided in
Appendix E.

Base Flood Elevation data on the FIRM panels was reviewed for general consistency with topographic data
provided by the Band as was from SanGIS. In many locations, elevations indicated in the site-specific
topography were found to be higher than FEMA Base Flood Elevations. This condition suggests fairly
widespread discrepancy between site specific topography versus the underlying topography in the FEMA
analysis (since the underlying topography must be lower than the published Base Flood Elevation). A
representative sample of this discrepancy is provided in Table 1. The significance of this condition is that
Base Flood Elevations published by FEMA are not suitable to use as the downstream hydraulic tie in for
floodplain computations (discussed in detail within Section 4).
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Table 1: Examples of Elevation Discrepancies Between FEMA FIRM BFE’s and Band/SanGIS

Surface

Approximate Location

Band/SanGIS
Surface
Elevation (ft.)

FEMA BFE
Contour
Reading (ft.)

Minimum
Difference
Between
Surfaces (ft.)

West of Canal Road on

Moosa Creek North Branch 1653.1 1650 3.2
East of Private Road on
Moosa Creek North Branch 1618 1610.5 75
West of Private Road on
Moosa Creek North Branch 1592.6 1586.5 6.1
Southwest of Kunyaaw
Path on Moosa Creek 1581.9 1579 2.9

North Branch

2-4
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3 HYDROLOGIC ANALYSIS

3.1 SITE VISIT

Kimley-Horn conducted a site visit of the hydrological study area on December 5, 2023. The purpose of the
visit was to generally observe channel roughness as well as identify the shape, material, and dimensions
of the Canal Road culvert. Field observations were used to determine the roughness values of the land
cover for the hydrologic modelling, and the geometry of the culvert was input into the floodplain model.
Photographs can be found in Appendix D.

3.2 MODEL INTRODUCTION

A hydrologic model was created using GeoHECHMS, a data wrapper to the US Army Corps of Engineer’s
Hydraulic Engineering Center Hydrologic Modeling System (HEC-HMS) v.4.5 to conform with FEMA’s
standards for numeric computational models and to ensure consistency with geospatial data files used in
the analysis. The model was used to generate hydrographs for the 100-year and 500-year storms. The
model includes a total of 10 subbasins which are shown in the Hydrologic Work Map in Appendix A. The
runoff hydrograph generated at each node within the hydrologic model was input as an upstream boundary
in the floodplain model. Additional information on this process is found in Sections 3.4 and 4.2.5.

3.3 HYDROLOGIC METHODOLOGY

This study’s hydrologic analysis was performed using methodology described in the TR-55 document and
the United States Department of Agriculture (USDA) NRCS National Engineering Handbook (NEH).
Hydrologic calculations were performed in accordance with FEMA numeric modeling standards for
hydrologic analysis.

3.3.1 RAINFALL

A rainfall distribution plot was generated within HEC-HMS using an NRCS Type 1 storm distribution, as
recommended for Southern California. The Type 1 distribution incorporates rainfall duration-depth and
depth-frequency rates from NOAA Atlas 14. The 24-hour rainfall totals for the 100 year and 500-year
statistical frequencies respectively used were 7.05 and 9.33 inches.

3.3.2 SUBBASIN DELINEATION

The study area consists of a portion of the Moosa Canyon Subwatershed within the larger Lower San Luis
Rey River Watershed. Drainage sub-areas were delineated based upon USGS Topographic contours and
aerial imagery. In total, the 10 subbasins included within the hydrologic model encompass approximately
1.59 square miles. A hydrologic work map of sub-area boundaries, study nodes, and aerial imagery can be
found in Appendix A.
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3.3.3 LOSS RATES

Infiltration losses for each of the subbasins were calculated using the NRCS Curve Number Method. Curve
Numbers were generated within HEC-HMS based on 2021 National Land Cover Database (NLCD) data
and soil group data from the NCRS Soil Survey Database. Since each subbasin consists of several soll
types and land uses, a composite Curve Number was calculated in HEC-HMS for each using a weighted
average approach based on an individual area’s relation to the total area of the subbasin. Curve Numbers
reflect an average Antecedent Moisture Condition of I, consistent with TR-55 methodology.

3.3.4 TIME OF CONCENTRATION AND LAG TIME

NRCS lag time and time of concentration are calculated within the HEC HMS model. Lag time parameters
such as channel roughness and slope were based upon USGS contours, review of aerial photos, and field
investigation. Sub-areas were generally characterized with maximum sheet flow distances of 100 FT and
shallow concentrated flow distances of 1000 FT. Both of these values are consistent with the conservative
portion of ranges provided within TR-55 technical guidance.

3.3.5 CHANNEL ROUTING

Sufficiently large channels within the study area possess the ability to attenuate flow. To account for this
effect, channel routing elements were incorporated into the model using the Muskingum Cunge method.
Channel routing parameters such as roughness cross section, and celerity index are based on professional
judgment and technical guidance from the US Army Corps of Engineers.

3.4 HYDROLOGIC RESULTS

The HEC-HMS 100-year and 500-year storm peak discharge outputs for each study node are shown in
Table 2. Appendix B contains a supplementary hydrology report detailing the HEC-HMS model inputs and
model results. The unsteady state hydrographs generated by the hydrologic model are used to introduce
flow at hydraulic model upstream boundary conditions. The corresponding boundary condition for each
study node is shown in the second column of the table below. Boundary condition locations can be seen in
the 2D Hydraulic Model Layout Map on Sheet 1 in Appendix C.
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Table 2: HEC-HMS Study Node Peak Flow Rates

HEC-HMS gg&n?ﬁrﬁ 100-Year Storm Max 500-Year Storm Max Outflow
Study Node Condition Outflow (cfs) (cfs)
Sub-1-EX BC-09 198.56 328.04
Sub-2-EX BC-13 122.99 216.57
Sub-3-EX BC-12 457.13 718.54
Sub-4-EX BC-10 245.98 3845
Sub-5-EX BC-11 391.62 612.25
Sub-6-EX BC-14 11.7 20.43
Sub-7-EX BC-03 10.94 30.72
Sub-8-EX BC-08 66.72 111
Sub-9-EX BC-07 196.43 303.04
Sub-10-EX BC-04 111.64 179.69

3.5 COMPARISON TO FIS FLOW DATA

Moosa Canyon Creek was previously studied by FEMA within the March 22, 2022 revision of the Flood
Insurance Study (FIS). The FIS provides peak discharge rates at four different locations along Moosa
Canyon Creek, though none of the four possess a contributing drainage area identical to the 1.59 square
miles used within this report's HEC-HMS model. The most similar location, “Moosa Canyon Creek at
Unnamed Road”, has a drainage area of 1920 acres and a peak discharge of 3,120 CFS under 100-year
storm conditions, roughly 1.63 cfs per acre. Conversely, this report’'s HEC-HMS model has a total drainage
area of 1020 acres and a peak discharge of 1585 cfs during the 100-year storm, roughly 1.55 CFS per acre.
The significance of this comparison indicates that flow rates derived for this study are generally consistent
with that of FEMA and suitably conservative for use in establish flood risk and floodplain delineation. FIS
flow data referenced above can be seen in Appendix A.
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3.6 MAP DISCUSSION

Maps included in Appendix A are described below and show the spatial extent of the model and their
inputs. Detailed results from the hydrologic model can be found in Appendix B.

Hydrologic Work Map

The Hydrologic Work Map presents the subbasins, routing reaches, and study nodes implemented within
the HEC-HMS model. Runoff generally travels from east to west across the study area and converges on
the westerly edge of the study area, just north of Woods Valley Road. Further detail on project hydrology
can be found within Appendix B.

Watershed Land Use Map

The Watershed Land Use Map indicates the variety of land uses across the study area as defined by the
National Land Cover Database (NLCD). The majority of land within the area can be categorized as
cultivated agriculture, with smaller regions of medium and high density developed land interspersed across
the study area. Land use and ground cover characterization within the NLCD was cross checked against
current aerial imagery and found to be well representative.

Watershed Impervious Land Cover Map

The Watershed Impervious Land Cover Map presents impervious cover share across the study area. Most
land area studied has relatively low impervious cover share (< 2%).

Watershed Soil Type Map (NRCS Survey)

The Watershed Soil Type Map shows the NRCS soil types across the study area. The study area is
predominantly composed of USDA HSG Group D soils with a smaller concentration of USDA HSG Group
A soils.

3.7 HEC-HMS MODEL FILES

Digital HEC-HMS Model files are included as part of this report. Table 3 summarizes the file organization
of the HEC-HMS Model.

Table 3: HEC-HMS Model Files

Digital File Names
Plan Name
Project File Terrain Data
Existing Condition (100-Year)
San Pasqual_TO2.hms USGS Unclipped.tif
Existing Condition (500-Year)
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4 FLOODPLAIN AND FLOODWAY ENCROACHMENT ANALYSIS

4.1 INTRODUCTION

To more accurately assess shallow unconfined flooding areas, merged flood sources, and other similar
effects, an unsteady two-dimensional model was developed using a HEC-RAS 2D (v.6.3.1) model within
the GeoHECRAS 2D data wrapper. This software is a 2D hydrodynamic routing model that performs
hydraulic routing using the Implicit Finite Volume solution to the 2D unsteady flow Saint-Venant equations.

This type of model is generally used to estimate flooding limits and velocity distributions for both confined
and unconfined flow. The hydraulic analysis incorporates 100-year and 500-year flow rates from the HEC-
HMS analysis. GeoHECRAS 2D was selected for its universal computational acceptability by FEMA and
for consistency with geospatial data files used in the analysis.

The HEC-RAS 2D User’s Manual, published by the US Army Corps of Engineers, states that 2D hydraulic
models are better suited for studying shallow unconfined flooding compared to 1D models, such as the 1D
model used by FEMA to generate the FIRM. By calculating velocity, depth, and water surface elevation in
multiple directions, 2D models can more accurately represent flooding extents.

4.2 HEC-RAS METHODOLOGY

This section details the rationale and methodology used when determining each input parameter used in
the 2D hydraulic models. Model results are discussed in Sections 4.3 and 4.4. Hydraulic modelling
methodology follows FEMA’s Two-Dimensional Guidance for Flood Risk Analysis and Mapping (2020)
utilizing the 0.2-percent-annual-chance floodplain boundaries.

4.2.1 FEDERAL FLOOD RISK MANAGEMENT STANDARD

The FFRMS was established for Federal Agencies to manage current and future flood risks. The FFRMS
requires agencies to select one of three approaches for establishing the flood elevation and corresponding
flood hazard area. For this analysis, the 500-year floodplain, or the area subject to flooding by the 0.2%-
annual-chance flood was utilized. The 0.2-annual-chance floodplain method satisfies the FFRMS from
Executive Order 11988.

4.2.2 MODEL SCENARIOS

As required by the scope of work dated August 25, 2023, four scenarios were considered in the HEC-
RAS model, all based upon the existing condition:

e Existing Condition (100-Year Storm)

e Existing Condition (500-Year Storm — 0.2% annual chance)

e Existing Condition with Floodway Encroachments (100-Year Storm)

e Existing Condition with Floodway Encroachments (500-Year Storm — 0.2% annual chance)

Modelling scenarios were each run over a 24-hour simulation window using a computational time step of
one second.

4-1 San Pasqual Task Order #2| Floodplain Analysis
October 2024



4.2.3 TERRAIN DEVELOPMENT

The terrain associated with the existing condition in the model was created by merging the CAD topography
file provided by The Band with SanGIS topography. Though the CAD topography covers most of the study
area, it was necessary to supplement with SanGIS data to fully encompass the spatial extents of the study
area. The CAD data was given precedence between the two elevation files at boundary locations and
engineering best judgement was used to manage consequences from elevation differences on the
surrounding topography.

The merged terrain is a newer and more accurate representation of current topography compared to that
used to generate FEMA’s SFHA mapping of the project site.

To model the existing condition with floodway encroachments, a copy of the merged terrain was modified
to include encroachment areas. Encroachment areas are used to assess flow displacement effects and
additional head loss created from the use of fill within future development areas. Encroachment areas were
iteratively refined such that surcharge effects were limited to a maximum of 1' at all locations.

4.2.4 COMPUTATIONAL 2D MESH

The 2D computational mesh uses cell spacing of 50 feet based on professional judgement. Where
appropriate, break lines are established within channel flowlines, on roadways, etc. and provide higher
resolution results by using cell spacing of 5 feet. Adaptation of the mesh size at break line locations allows
the model to produce higher resolution results and maintaining acceptable continuity and run time. Break
line locations can be seen within the 2D Hydraulic Model Layout Map on Sheet 1 in Appendix C.

‘ 4.2.5 2D CELL ROUGHNESS

Land use was determined using a combination of data obtained from the National Land Cover Dataset
(NLCD, 2021), GIS processing, and aerial photography. Each land-use type was associated with a

Manning’s “n” roughness coefficient per guidance from the Army Corps of Engineers. The Manning’s “n
roughness coefficients were applied to the grid to account for energy losses to water flow due to friction.

‘ 4.2.6 BOUNDARY CONDITIONS

As mentioned previously, flow hydrograph output files were used as the inflow boundary conditions in the
HEC-RAS hydraulic model. Since direct application of FEMA Base Flood Elevation is infeasible, the
downstream boundary control is based upon the assumption of normal depth under uniform flow conditions.
Refer to Section 2.4. Locations at which boundary conditions were enforced can be seen within the 2D
Hydraulic Model Layout ap on Sheet 1 in Appendix C.

4.2.7 FLOW OBSTRUCTIONS AND MODEL STRUCTURES

Flow obstructions caused by buildings, houses, etc. have been added to the 2D model by importing GIS
building outlines from OpenStreetMap and verifying them against aerial photos and the survey data. One
structure (Canal Road Culvert) has been added to the model, geometry measured during the field visit, and
can be seen in the 2D Model Layout Map on Sheet 1 in Appendix C.

4.3 HYDRAULIC RESULTS
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Hydraulic work maps for the existing condition and existing condition with floodway encroachments can be
found on Sheets 2 and 3, respectively, in Appendix C. The hydraulic work maps present revised SFHA
zones within the study area and were created using flood depth maps generated by the 2D hydraulic model
discussed above. Since the scope of work required that the 500-year storm be modelled, SFHA Zone X
(shaded) was mapped in addition to Zones AE, AO, and the regulatory floodway. Zone X (shaded)
represents an area that will experience flooding during the 500-year storm (0.2% annual chance flood).

In addition to hydraulic work maps, base flood elevation (BFE) contour maps (Sheets 5 and 6 in Appendix
C) were created for both the existing and existing condition with floodway encroachments scenarios. The
BFE contour maps show the range of water surface elevations expected under 100-year storm conditions
across the study area. Additionally, inundation maps were generated for each of the four scenarios
considered and are included on Sheets 7-10 in Appendix C. The inundation maps show the range of flood
depths expected across the study area.

4.4 MAP DISCUSSION

The maps included in Appendix C show the results from the various modelling scenarios described in
Section 4.2.1 as well as show the spatial extent of the models and their inputs.

1. 2D Hydraulic Model Layout

The 2D Hydraulic Model Layout map presents HEC-RAS modelling elements including breaklines,
boundary conditions, road crossings, culverts, and encroachments in a geospatial fashion. The map also
includes the 2D model study area boundaries, trust land boundaries, fee land boundaries, and the proposed
WWTP site.

2. Existing Condition Hydraulic Work Map

The Existing Condition Hydraulic Work Map includes SFHA’s and regulatory floodway delineated by Kimley-
Horn using existing condition model outputs. The regulatory floodway shown was defined based on the
natural condition flood extents and encroachment shapes included in the model. SFHA’s and regulatory
floodway boundaries delineated by FEMA have been mapped for reference using dashed lines.

East of Canal Road, flooding is generally limited to two channelized areas which converge just east of the
Canal Road culvert. West of Canal Road, flooding extents expand considerably to both the north and south.
Moving further west across the study area, flooding generally converges just north of Woods Valley Road.
500-year condition flood extents (Zone X (shaded)) generally extend just beyond the 100-year flood extents
(Zones AE and AO).

3. Existing Condition with Encroachments Hydraulic Work Map

Similar to the previous map, the Existing Condition with Encroachments Hydraulic Work Map includes both
Kimley-Horn and FEMA SFHA’s and regulatory floodway for the encroached condition. The regulatory
floodway delineated by Kimley-Horn was defined based on the encroached condition flood extents and
encroachment shapes included in the model.

Flooding boundaries generally resemble those seen in the previous map with minor differences due to the
water displaced by the encroachment shapes.

4. FEMA FIRM Panel Map

The FEMA FIRM Panel Map displays effective SFHA's and regulatory floodway delineated by FEMA using
the same visual styling as other maps provided in Appendix C. Information provided matches what is
shown on FIRM Panels 06073C0828G and 06073C0829G.
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5. Existing Condition Base Flood Elevation Contour Map

The Existing Condition Base Flood Elevation Contour Map shows water surface elevation contours across
the entire study area under the existing condition resulting from the 100-year storm condition. BFE contours
near the proposed WWTP site are shown to range from 1642’ to 1662’

6. Existing Condition with Encroachments Base Flood Elevation Contour Map

Similarly, the Existing Condition with Encroachments Base Flood Elevation Contour Map displays 100-year
storm water surface elevation contours across the study area under the encroached condition. In this
scenario, BFE contours near the WWTP site are shown to range from 1642’ to 1684’.

7. 100-Year Existing Condition Inundation Map

The 100-Year Existing Condition Inundation Map shows the max flood depth across the study area for the
100-year storm under natural conditions. Flood depth is shown to be greatest within the channelized areas
east of Canal Road, the channelized area south of Kevaak Way, and a low point just south of Armstrong
Ranch Road.

Areas of very shallow flooding can be seen to the north of Woods Valley Road. Such areas were either
delineated as a Zone AO SFHA or modeled as an encroachment area within the encroachment scenario.

8. 100-Year Existing Condition with Encroachments Inundation Map

Map 5 presents max flood depth across the study area for the 100-year storm under encroached conditions.
General flood behavior emulates that shown within Map 4 with slight differences due to the inclusion of
water volumes displaced by encroachments. Comparing Maps 4 and 5, modeled encroachments are shown
to generally increase flood depths within non-encroached areas.

9. 500-Year Existing Condition Inundation Map

The 500-Year Existing Condition Inundation Map presents results similar to those seen in Map 4 though
the extents and depth of flooding are slightly larger than that shown in the 100-year case. The 500-year
floodplain extents (Zone X (shaded)) are typically used to plan the development of structures deemed

“critical” facilities such as police, fire, and hospitals.

10. 500-Year Existing Condition with Encroachments Inundation Map

The 500-Year Existing Condition with Encroachments Inundation Map presents results similar to those seen
in Map 5 though the extents and depth of flooding are slightly larger than that shown in the 100-year case.

4.5 HEC-RAS MODEL FILES

Digital HEC-RAS Model files are included as part of this report. Table 4 summarizes the file organization
of the HEC-RAS Models.
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Table 4. HEC-RAS Model Files

Digital File Names

Plan Name
Project File Terrain Data Unsteady Flow Data

Scenario_1 (100-Year Storm, Merged_DEM 14Dec.tif

Existing Condition) San Pasqual
Scenario_2 (100-Year Storm, TO2 100 Salnog ?(Sgetjralljgf 2
Existing Condition with Year.prj Encroached_Terrain_Jan82024.tif ’

Floodway Encroachments)

Scenario_1 (500-Year Storm, Merged_DEM 14Dec.tif

Existing Condition) San Pasqual
Scenario_2 (500-Year Storm, | TO2 500 S%”O(F; ?fg;ralzgf 2
Existing Condition with Year.prj Encroached_Terrain_Jan82024.tif '

Floodway Encroachments)
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5 APPLICABILITY TO THE 8-STEP PROCESS

The San Pasqual Band of Mission Indians is seeking Federal funding assistance for developing
infrastructure on the Reservation, and as result the proposed projects must adhere to federal policy
directives. To comply with these policy directives, IHS implements a systematic decision-making process
referred to as the 8-Step Process. The 8-Step Process combines floodplain and environmental
considerations to assess the impacts of proposed development, notify and involve the public, assess
alternatives if the proposed development has the potential to negatively impact the community and
environment, and provides guidance on implementing this action.

This report discusses floodplains as they pertain to Step #1 of the 8-Step Process. The first step in the 8-
step process is to identify floodplains in project area using one of the three approved methods. This report
utilized the 0.2-Percent-Annual-Chance Flood Approach, which is in accordance with the FFRMS. A
comprehensive review of the 8-step process, including its broader context, public notification, and analysis
of Step #2 through Step #8, which involve notifying the public and identifying alternatives, is covered by a
separate Impact and Alternatives Analysis Summary Report.

As SPBMI considers future development projects this report can serve as a high-level planning tool, but
each proposed development project will need to re-evaluate the design as it relates to floodplains and if
warranted, determine the most feasible methods to remove proposed actions from the floodplain. Section
6 of this report describes some possible methods for locating facilities outside of the floodplain. As shown
in Sheet 2 (Existing Condition Hydraulic Work Map) in Appendix C, the proposed Wastewater Treatment
Plant site is currently subject to highly localized minor flooding during the 100-year storm event under the
existing condition. Flood depth within the boundaries of the WWTP plant range from 0.00-0.65 feet. Flooded
areas within the WWTP boundary have been characterized as Zones AE and X (shaded) and Base Flood
Elevations (BFE’s) range from 1642’ to 1684’ surrounding the proposed site.

5-1 San Pasqual Task Order #2| Floodplain Analysis
October 2024



6 CONCLUSION

The results of the hydrologic and hydraulic models discussed are sufficient to meet the objectives defined
for this report in Section 2.1 and discussed below.

Objective 1: Review and discuss the digital processing of existing data files available from FEMA and the
San Pasqual Band of Mission Indians and their relevancy to this report’s analysis and results.

Conclusion: Elevations indicated in the site-specific topography were found to be higher than FEMA Base
Flood Elevations, suggesting a fairly widespread discrepancy between the site-specific topography and the
underlying topography in the FEMA analysis. Base Flood Elevations published by FEMA are not suitable
to use as the downstream hydraulic tie-in for floodplain computations.

Objective 2: Conduct a hydrologic analysis to develop peak flow rates for the stream reaches studied in
the hydraulic model using the US Army Corps of Engineer’s HEC-HMS software.

Conclusion: Peak flow rates and supplementary information generated by this report’s hydrologic
analysis can be found in Appendix B.

Objective 3: Perform hydraulic modeling in HEC-RAS to determine the spatial limits of Special Flood
Hazard Areas.

Conclusion: Hydraulic work maps shown on Sheets 2 and 3 in Appendix C display Special Flood Hazard
Area extents generated by this report’s 2D hydraulic analysis.

Objective 4: Incorporate an encroachment analysis into the hydraulic model and use the results to
delineate a regulatory floodway area.

Conclusion: Sheet 3 in Appendix C (Existing Condition with Encroachments Hydraulic Work Map)
presents the encroachments modeled and resulting regulatory floodway produced by this report.

Objective 5: Discuss model results and their relevancy to the IHS 8-Step Process for Decision Making for
Projects within Floodplains.

Conclusion: The delineated floodway shown on Sheet 3 in Appendix C is intended to serve as a planning
tool for the Band and, if followed diligently, can be used to aid the IHS-8 step process during future
development. No development of any kind (i.e., placement of fill, buildings, structures, etc.) should occur
within the floodway. Development within all other Special Flood Hazard Areas has been computationally
accounted for through the floodway encroachment scenario within this analysis. Development within
Special Flood Hazard Areas outside of the floodway (i.e., District A or elsewhere) is appropriate from the
perspective of flood risk/flood impact provided that:

1) New structures are properly elevated (i.e., above Base Flood Elevations resulting from the
"encroachment" modeling scenario), and
2) Project hydrology remains unchanged or is mitigated to pre-project conditions.
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APPENDIX A - HYDROLOGY MAPS

HYDROLOGIC WORK MAP
WATERSHED LAND USE MAP
WATERSHED IMPERVIOUS LAND COVER MAP

WATERSHED SOIL TYPE MAP (NRCS SOIL SURVEY)
FIS FLOW DATA TABLE
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Appendix A.1 - Hydrologic Work Map
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Appendix A.4 - Watershed Soll Type
(NRCS Soil Survey)

NRCS Soil Survey
Hydrologic Soil Group A
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Table 9: Summary of Discharges, continued

Peak Discharge (cfs)

Drainag
e Area
(Square 10% Annual 4% Annual 2% Annual 1% Annual 0.2% Annual
Flooding Source Location Miles) Chance Chance Chance Chance Chance
. At U.S. Highway 94,
Mexican Canyon | g 500 Feet Upstream of 2.0 160 . 700 1,060 1,470
Creek
Confluence
Near Junction of Moosa
Moosa Canyon | pad and U.S. 34.7 2,600 . 9,000* 13,000 29,000"
Creek )
Highway 395
At U.S. Highway 395,
Moosa Canyon | Near River at Elevation 29.2 2,200" . 7,500 11,550" 26,000"
400 Feet
Upstream of
Moosa Canyon Confluence with South 214 1,400" * 5 100" 7.800" 17,000"
Creek Fork Moosa Canyon
Creek
yioosa Canyon | at old Castle Ranch 15.0 800" . 3,300" 5,100" 11,000
Moosa Canyon | i ynnamed Road 3.0 * * * 3,120 *
Creek
Murphy Canyon Upstream of Friars 121 1,500 . 2.700 3.500 5,500
Creek Road
Murphy Canyon Do_wnstream of Aero 10.1 1,100 * 2.400 3,000 3,8002
Creek Drive
?:":Jergli‘y Canyon | ypstream at Aero Drive | 10.1 1,100 . 2,400 3,000 5,000
Murohy Canvon Downstream of
phy L-any Confluence with 9.2 850 * 2,000 2,400 4,200
Creek
Shepard Canyon
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APPENDIX B — HEC-HMS RESULTS

SUPPLEMENTAL HYDROLOGY REPORT
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Project Description

The project is located in Valley Center, Caalifornia. The site is 1,020.767 acres in size.
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The following scenarios were analyzed in this hydrology study:
Ex Condition 100 Year
This scenario contains:

e 10 delineated subbasin areas and corresponding lag time flow paths.
e 7routing reaches.
e 8 connecting junctions.

Ex Condition 500 Year

This scenario contains:

e 10 delineated subbasin areas and corresponding lag time flow paths.
e 7routing reaches.
e 8 connecting junctions.
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Ex Condition 100 Year

Watershed Routing Diagram
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Design Storm
Precipitation type: SCS Storm
SCS storm distribution: Type |
Rainfall depth: 7.05 in

Cumulative Rainfall (in)

T T T T T T T T T T T T T T T T

0 5 10 15 20

Time (Hours)
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Watershed Summary

Subbasin Drainage Initial Curve | Impervious Lag Peak
ID Area | Abstraction | Number Surface Time | Discharge

(acres) (in) (%) | (minutes) (cfs)
Sub-1-EX 104.817 N/A 65.27 0.89 10.12 198.56
Sub-2-EX 78.204 N/A 58.95 3.51 8.59 122.99
Sub-3-EX 221.228 N/A 69.91 2.42 12.83 457.13
Sub-4-EX 109.433 N/A 70.73 1.76 11.12 245.98
Sub-5-EX 256.583 N/A 70.73 3.27 24.32 391.62
Sub-6-EX 7.259 N/A 60.44 1.82 9.02 11.70
Sub-7-EX 25.897 N/A 42.85 3.70 8.58 10.94
Sub-8-EX 42.109 N/A 49.10 25.00 8.65 66.72
Sub-9-EX 116.229 N/A 62.77 25.00 18.91 196.43
Sub-10-EX 59.007 N/A 54.51 25.00 8.74 111.64
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Subbasins

Subbasin ID: Sub-1-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 198.56 cfs Time of peak: 16 Nov 2023, 10:04
Drainage area: 104.817 acres Total rainfall: 7.05in 61.58880 ac-ft
Initial abstraction: N/A Losses: 3.85in 33.60368 ac-ft
Curve Number: 65.27 Precip excess: 3.20in 27.98512 ac-ft
Impervious surface: 0.89% Direct runoff: 3.19in 27.84522 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 10.12 minutes Total runoff: 3.19in 27.84522 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.338 0.32 90.43
Undefined Agricultural, Cultivated Crops 0.848 0.81 67.00
Undefined Agricultural, Pasture/Hay 2.225 2.12 39.00
Undefined Developed, Low Density 1.170 1.12 84.69
Undefined Developed, Open Space 11.236 10.72 74.54
Undefined Undeveloped, Grassland 16.859 16.08 40.98
Undefined Undeveloped, Shrub/Scrub 72.142 68.83 69.85
Weighted 104.817 100.00 65.27
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
11.29 100.00 0.11848 1.2787 Sheet Flow
1.46 500.00 0.12471 11.6615 Shallow Concentrated Flow
412 1,973.86 0.05804 7.9557 Channel Flow
16.87 2,573.86 Total Lag Time =10.13 minutes
200
B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (198.56 cfs)
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02:00 04:00 06:00 0800 10:00 12:00 14:00 16:00 1800 20:00 22:00
11/16/2023 11/17/2023

Time
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Subbasin ID: Sub-2-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 122.99 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 78.204 acres Total rainfall: 7.05in 45.94720 ac-ft
Initial abstraction: N/A Losses: 4.36in 28.38734 ac-ft
Curve Number: 58.95 Precip excess: 2.69in 17.55986 ac-ft
Impervious surface: 3.51% Direct runoff: 2.68in 17.47991 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.59 minutes Total runoff: 2.68in 17.47991 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.964 1.23 84.47
Undefined Developed, Low Density 1.848 2.36 62.18
Undefined Developed, High Density 0.000 0.00 89.00
Undefined Developed, Open Space 12.763 16.32 72.41
Undefined Undeveloped, Barren Land 0.000 0.00 77.00
Undefined Undeveloped, Grassland 23.749 30.37 31.29
Undefined Undeveloped, Shrub/Scrub 38.880 49.72 70.65
Weighted 78.204 100.00 58.95
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
6.37 100.00 0.49617 2.6168 Sheet Flow
0.96 500.00 0.28890 17.7493  Shallow Concentrated Flow
6.99 3,279.23 0.05582 7.8019 Channel Flow
14.32 3,879.23 Total Lag Time = 8.60 minutes
150
B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (122.99 cfs)
100 L
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11/16/2023 11/17/2023

Time
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Subbasin ID: Sub-3-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 457.13 cfs Time of peak: 16 Nov 2023, 10:06
Drainage area: 221.228 acres Total rainfall: 7.05in 129.98319 ac-ft
Initial abstraction: N/A Losses: 3.32in 61.16057 ac-ft
Curve Number: 69.91 Precip excess: 3.73in 68.82263 ac-ft
Impervious surface: 2.42% Direct runoff: 3.71in 68.41991 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 12.83 minutes Total runoff: 3.71in 68.41991 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 2.642 1.19 78.02
Undefined Developed, Low Density 3.110 1.41 73.33
Undefined Developed, High Density 0.774 0.35 89.00
Undefined Developed, Open Space 25.613 11.58 73.70
Undefined Undeveloped, Barren Land 4,692 2.12 77.00
Undefined Undeveloped, Grassland 13.872 6.27 44.29
Undefined Undeveloped, Shrub/Scrub 170.526 77.08 70.95
Weighted 221.228 100.00 69.91
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
10.25 100.00 0.15099 1.4435 Sheet Flow
1.25 500.00 0.16977 13.6062 Shallow Concentrated Flow
9.88 5,292.53 0.07267 8.9020 Channel Flow
21.38 5,892.53 Total Lag Time = 12.83 minutes
500
B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (457.13 cfs)
400
_ 300 L 005 £
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Subbasin ID: Sub-4-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 245.98 cfs Time of peak: 16 Nov 2023, 10:04
Drainage area: 109.433 acres Total rainfall: 7.05in 64.29600 ac-ft
Initial abstraction: N/A Losses: 3.25in 29.68282 ac-ft
Curve Number: 70.73 Precip excess: 3.80in 34.61318 ac-ft
Impervious surface: 1.76% Direct runoff: 3.78in 34.43959 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 11.12 minutes Total runoff: 3.78in 34.43959 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.149 0.14 85.00
Undefined Undeveloped, Evergreen Forest 0.434 0.40 37.15
Undefined Developed, Low Density 1.157 1.06 74.97
Undefined Developed, Open Space 6.174 5.64 75.28
Undefined Undeveloped, Grassland 2.188 2.00 62.33
Undefined Undeveloped, Shrub/Scrub 99.331 90.77 70.71
Weighted 109.433 100.00 70.73
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
9.61 100.00 0.17735 1.5645 Sheet Flow
1.83 500.00 0.07945 9.3077 Shallow Concentrated Flow
7.09 4,346.86 0.09511 10.1840 Channel Flow
18.53 4,946.86 Total Lag Time = 11.12 minutes
250 -
B Precipitation - Total Precipitation (7.05in) | |
= Runoff - Max Discharge (245.98 cfs)
200
z ] 005 £
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11/16/2023 11/17/2023

Time
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Subbasin ID: Sub-5-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 391.62 cfs Time of peak: 16 Nov 2023, 10:18
Drainage area: 256.583 acres Total rainfall: 7.05in 150.73839 ac-ft
Initial abstraction: N/A Losses: 3.20in 68.52010 ac-ft
Curve Number: 70.73 Precip excess: 3.85in 82.21830 ac-ft
Impervious surface: 3.27% Direct runoff: 3.80in 81.30408 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 24.32 minutes Total runoff: 3.80in 81.30408 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Wetlands, Forested 1.146 0.45 100.00
Undefined Developed, Medium Density 3.229 1.26 89.55
Undefined Undeveloped, Evergreen Forest 1.530 0.60 65.18
Undefined Developed, Low Density 9.854 3.84 83.32
Undefined Developed, Open Space 24.543 9.57 81.02
Undefined Undeveloped, Grassland 13.325 5.19 72.66
Undefined Undeveloped, Shrub/Scrub 202.958 79.10 68.33
Weighted 256.583 100.00 70.73
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
19.55 100.00 0.00001 0.0117 SheetFlow
5.97 1,000.00 0.00001 0.1044 Shallow Concentrated Flow
15.01 6,306.87 0.04475 6.9858 Channel Flow
40.53 7,406.87 Total Lag Time = 24.32 minutes
400
] B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (391.62 cfs)
300 -
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Time
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Subbasin ID: Sub-6-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 11.70 cfs Time of peak: 16 Nov 2023, 10:03
Drainage area: 7.259 acres Total rainfall: 7.05in 4.24880 ac-ft
Initial abstraction: N/A Losses: 4.29in 2.58422 ac-ft
Curve Number: 60.44 Precip excess: 2.76in 1.66458 ac-ft
Impervious surface: 1.82% Direct runoff: 2.75in 1.65664 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 9.02 minutes Total runoff: 2.75in 1.65664 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Wetlands, Forested 0.060 0.83 100.00
Undefined Undeveloped, Evergreen Forest 0.297 4.09 30.00
Undefined Developed, Open Space 2.424 33.40 73.28
Undefined Undeveloped, Grassland 1.568 21.60 50.55
Undefined Undeveloped, Shrub/Scrub 2.909 40.08 57.35
Weighted 7.259 100.00 60.44
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
6.42 100.00 0.48484 2.5868 Sheet Flow
0.85 300.00 0.13295 12.0407 Shallow Concentrated Flow
1.24 511.49 0.04337 6.8770 Channel Flow
8.51 911.49 Total Lag Time =5.11 minutes
15
B Precipitation - Total Precipitation (7.05 in)
= Runoff - Max Discharge (11.70 cfs)
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Subbasin ID: Sub-7-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 10.94 cfs Time of peak: 16 Nov 2023, 10:04
Drainage area: 25.897 acres Total rainfall: 7.05in 15.22800 ac-ft
Initial abstraction: N/A Losses: 5.75in 12.40993 ac-ft
Curve Number: 42.85 Precip excess: 1.30in 2.81807 ac-ft
Impervious surface: 3.70% Direct runoff: 1.30in 2.80108 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.58 minutes Total runoff: 1.30in 2.80108 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Undeveloped, Shrub/Scrub 3.397 13.12 53.02
Undefined Developed, Low Density 0.710 2.74 61.00
Undefined Developed, Open Space 2.166 8.36 64.81
Undefined Undeveloped, Grassland 19.623 75.78 38.01
Weighted 25.897 100.00 42.85
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
8.87 100.00 0.21656 1.7288 Sheet Flow
1.74 500.00 0.08837 9.8165 Shallow Concentrated Flow
3.69 857.85 0.01372 3.8680 Channel Flow
14.30 1,457.85 Total Lag Time = 8.58 minutes
15
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Subbasin ID: Sub-8-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 66.72 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 42.109 acres Total rainfall: 7.05in 24.74080 ac-ft
Initial abstraction: N/A Losses: 4.08in 14.30699 ac-ft
Curve Number: 49.10 Precip excess: 2.97in 10.43381 ac-ft
Impervious surface: 25.00% Direct runoff: 2.96in 10.39344 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.65 minutes Total runoff: 2.96in 10.39344 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Undeveloped, Shrub/Scrub 9.960 23.65 71.53
Undefined Agricultural, Pasture/Hay 0.201 0.48 39.00
Undefined Developed, Low Density 0.497 1.18 61.00
Undefined Developed, Open Space 4.762 11.31 64.30
Undefined Undeveloped, Grassland 26.689 63.38 37.87
Weighted 42.109 100.00 49.10
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
9.73 100.00 0.17179 1.5398 Sheet Flow
0.98 500.00 0.27511 17.3206 Shallow Concentrated Flow
3.71 1,514.07 0.04213 6.7780 Channel Flow
14.42 2,114.07 Total Lag Time = 8.66 minutes
80
B Precipitation - Total Precipitation (7.05 in)
= Runoff - Max Discharge (66.72 cfs)
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Subbasin ID: Sub-9-EX
Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 196.43 cfs Time of peak: 16 Nov 2023, 10:12
Drainage area: 116.229 acres Total rainfall: 7.05in 68.28160 ac-ft
Initial abstraction: N/A Losses: 3.10in 30.03573 ac-ft
Curve Number: 62.77 Precip excess: 3.95in 38.24587 ac-ft
Impervious surface: 25.00% Direct runoff: 3.92in 37.94024 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 18.91 minutes Total runoff: 3.92in 37.94024 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 3.730 3.21 90.54
Undefined Developed, Low Density 8.340 7.18 80.36
Undefined Developed, High Density 0.590 0.51 89.00
Undefined Developed, Open Space 30.395 26.15 71.48
Undefined Undeveloped, Barren Land 1.262 1.09 77.00
Undefined Undeveloped, Grassland 31.574 27.17 38.55
Undefined Undeveloped, Shrub/Scrub 40.338 34.71 68.14
Weighted 116.229 100.00 62.77
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
18.67 100.00 0.03368 0.6818 Sheet Flow
1.61 500.00 0.10360 10.6288 Shallow Concentrated Flow
11.23 3,997.52 0.03209 5.9154 Channel Flow
3151 4,597.52 Total Lag Time = 18.91 minutes
200
] B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (196.43 cfs)
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Subbasin ID: Sub-10-EX

Scenario: Ex Condition 100 Year Depth Volume
Peak discharge: 111.64 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 59.007 acres Total rainfall: 7.05in 34.66720 ac-ft
Initial abstraction: N/A Losses: 3.71in 18.22079 ac-ft
Curve Number: 54.51 Precip excess: 3.34in 16.44641 ac-ft
Impervious surface: 25.00% Direct runoff: 3.33in 16.38366 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.74 minutes Total runoff: 3.33in 16.38366 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.001 0.00 77.00
Undefined Developed, Low Density 1.315 2.23 65.48
Undefined Developed, High Density 0.471 0.80 92.29
Undefined Developed, Open Space 7.581 12.85 68.05
Undefined Undeveloped, Barren Land 6.318 10.71 81.42
Undefined Undeveloped, Grassland 19.476 33.01 34.57
Undefined Undeveloped, Shrub/Scrub 23.844 40.41 58.01
Weighted 59.007 100.00 54.51
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
8.29 100.00 0.25662 1.8819 Sheet Flow
1.39 500.00 0.13809 12.2714  Shallow Concentrated Flow
4.88 1,693.14 0.03050 5.7674 Channel Flow
14.56 2,293.14 Total Lag Time = 8.74 minutes
150
B Precipitation - Total Precipitation (7.05 in) | |
= Runoff - Max Discharge (111.64 cfs)
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Nodes

Element Element Peak Peak Peak

ID Type Inflow Outflow Diverted

(cfs) (cfs) Flow

(cfs)
Jun-1 Junction 763.00 763.00
Jun-1-EX Junction 551.76 551.76
Jun-2 Junction 559.34 559.34
Jun-3 Junction 1558.56 1558.56
Jun-4 Junction 794.67 794.67
Jun-4-EX Junction 559.07 559.07
Jun-6 Junction 671.74 671.74
Jun-7 Junction 1557.95 1557.95
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Routing Reaches

Reach Peak Peak Attenuated
ID Inflow Outflow Flow

(cfs) (cfs) (cfs)
Reach-1-EX 559.34 559.05 0.29
Reach-2-EX 551.76 551.29 0.47
Reach-3-EX 794.67 794.81 -0.14
Reach-4-EX 763.00 762.39 0.61
Reach-5-EX 671.74 670.66 1.08
Reach-6-EX 559.07 558.67 0.40
Reach-7-EX 1558.56 1557.95 0.61
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Ex Condition 500 Year
Watershed Routing Diagram
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Design Storm
Precipitation type: SCS Storm
SCS storm distribution: Type |
Rainfall depth: 9.33 in

10

Cumulative Rainfall (in)
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Time (Hours)
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Watershed Summary

Subbasin Drainage Initial Curve | Impervious Lag Peak
ID Area | Abstraction | Number Surface Time | Discharge

(acres) (in) (%) | (minutes) (cfs)
Sub-1-EX 104.817 N/A 65.27 0.89 10.12 328.04
Sub-2-EX 78.204 N/A 58.95 3.51 8.59 216.57
Sub-3-EX 221.228 N/A 69.91 2.42 12.83 718.54
Sub-4-EX 109.433 N/A 70.73 1.76 11.12 384.50
Sub-5-EX 256.583 N/A 70.73 3.27 24.32 612.25
Sub-6-EX 7.259 N/A 60.44 1.82 9.02 20.43
Sub-7-EX 25.897 N/A 42.85 3.70 8.58 30.72
Sub-8-EX 42.109 N/A 49.10 25.00 8.65 111.00
Sub-9-EX 116.229 N/A 62.77 25.00 18.91 303.04
Sub-10-EX 59.007 N/A 54.51 25.00 8.74 179.69
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Subbasins

Subbasin ID: Sub-1-EX

Scenario: Ex Condition 500 Year Depth Volume

Peak discharge: 328.04 cfs Time of peak: 16 Nov 2023, 10:03

Drainage area: 104.817 acres Total rainfall: 9.33in 81.49543 ac-ft
Initial abstraction: N/A Losses: 4.26in 37.23669 ac-ft
Curve Number: 65.27 Precip excess: 5.07in 44.25874 ac-ft
Impervious surface: 0.89% Direct runoff: 5.04in 44.05777 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 10.12 minutes Total runoff: 5.04in 44.05777 ac-ft

Weighted Curve Number Calculations

Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.338 0.32 90.43
Undefined Agricultural, Cultivated Crops 0.848 0.81 67.00
Undefined Agricultural, Pasture/Hay 2.225 2.12 39.00
Undefined Developed, Low Density 1.170 1.12 84.69
Undefined Developed, Open Space 11.236 10.72 74.54
Undefined Undeveloped, Grassland 16.859 16.08 40.98
Undefined Undeveloped, Shrub/Scrub 72.142 68.83 69.85
Weighted 104.817 100.00 65.27
Average

Time of Concentration (TOC) / Lag time Calculations

TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
11.29 100.00 0.11848 1.2787 Sheet Flow
1.46 500.00 0.12471 11.6615 Shallow Concentrated Flow
412 1,973.86 0.05804 7.9557 Channel Flow
16.87 2,573.86 Total Lag Time =10.13 minutes
400
B Precipitation - Total Precipitation (9.33 in)
= Runoff - Max Discharge (328.04 cfs) -
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Subbasin ID: Sub-2-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 216.57 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 78.204 acres Total rainfall: 9.33in 60.80373 ac-ft
Initial abstraction: N/A Losses: 4.92in 32.08275 ac-ft
Curve Number: 58.95 Precip excess: 4.41in 28.72098 ac-ft
Impervious surface: 3.51% Direct runoff: 4.39in 28.60286 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.59 minutes Total runoff: 4.39in 28.60286 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.964 1.23 84.47
Undefined Developed, Low Density 1.848 2.36 62.18
Undefined Developed, High Density 0.000 0.00 89.00
Undefined Developed, Open Space 12.763 16.32 72.41
Undefined Undeveloped, Barren Land 0.000 0.00 77.00
Undefined Undeveloped, Grassland 23.749 30.37 31.29
Undefined Undeveloped, Shrub/Scrub 38.880 49.72 70.65
Weighted 78.204 100.00 58.95
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
6.37 100.00 0.49617 2.6168 Sheet Flow
0.96 500.00 0.28890 17.7493  Shallow Concentrated Flow
6.99 3,279.23 0.05582 7.8019 Channel Flow
14.32 3,879.23 Total Lag Time = 8.60 minutes
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Subbasin ID: Sub-3-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 718.54 cfs Time of peak: 16 Nov 2023, 10:06
Drainage area: 221.228 acres Total rainfall: 9.33in 172.00489 ac-ft
Initial abstraction: N/A Losses: 3.62in 66.82408 ac-ft
Curve Number: 69.91 Precip excess: 5.71in 105.18081 ac-ft
Impervious surface: 2.42% Direct runoff: 5.67in 104.61375 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 12.83 minutes Total runoff: 5.67in 104.61375 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 2.642 1.19 78.02
Undefined Developed, Low Density 3.110 1.41 73.33
Undefined Developed, High Density 0.774 0.35 89.00
Undefined Developed, Open Space 25.613 11.58 73.70
Undefined Undeveloped, Barren Land 4,692 2.12 77.00
Undefined Undeveloped, Grassland 13.872 6.27 44.29
Undefined Undeveloped, Shrub/Scrub 170.526 77.08 70.95
Weighted 221.228 100.00 69.91
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
10.25 100.00 0.15099 1.4435 Sheet Flow
1.25 500.00 0.16977 13.6062 Shallow Concentrated Flow
9.88 5,292.53 0.07267 8.9020 Channel Flow
21.38 5,892.53 Total Lag Time = 12.83 minutes
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Subbasin ID: Sub-4-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 384.50 cfs Time of peak: 16 Nov 2023, 10:04
Drainage area: 109.433 acres Total rainfall: 9.33in 85.08412 ac-ft
Initial abstraction: N/A Losses: 3.55in 32.35191 ac-ft
Curve Number: 70.73 Precip excess: 5.78in 52.73221 ac-ft
Impervious surface: 1.76% Direct runoff: 5.76 in 52.48844 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 11.12 minutes Total runoff: 5.76in 52.48844 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.149 0.14 85.00
Undefined Undeveloped, Evergreen Forest 0.434 0.40 37.15
Undefined Developed, Low Density 1.157 1.06 74.97
Undefined Developed, Open Space 6.174 5.64 75.28
Undefined Undeveloped, Grassland 2.188 2.00 62.33
Undefined Undeveloped, Shrub/Scrub 99.331 90.77 70.71
Weighted 109.433 100.00 70.73
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
9.61 100.00 0.17735 1.5645 Sheet Flow
1.83 500.00 0.07945 9.3077 Shallow Concentrated Flow
7.09 4,346.86 0.09511 10.1840 Channel Flow
18.53 4,946.86 Total Lag Time = 11.12 minutes
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Subbasin ID: Sub-5-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 612.25 cfs Time of peak: 16 Nov 2023, 10:17
Drainage area: 256.583 acres Total rainfall: 9.33in 199.49331 ac-ft
Initial abstraction: N/A Losses: 3.49in 74.68831 ac-ft
Curve Number: 70.73 Precip excess: 5.84in 124.80500 ac-ft
Impervious surface: 3.27% Direct runoff: 5.78in 123.52215 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 24.32 minutes Total runoff: 5.78in 123.52215 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Wetlands, Forested 1.146 0.45 100.00
Undefined Developed, Medium Density 3.229 1.26 89.55
Undefined Undeveloped, Evergreen Forest 1.530 0.60 65.18
Undefined Developed, Low Density 9.854 3.84 83.32
Undefined Developed, Open Space 24.543 9.57 81.02
Undefined Undeveloped, Grassland 13.325 5.19 72.66
Undefined Undeveloped, Shrub/Scrub 202.958 79.10 68.33
Weighted 256.583 100.00 70.73
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
19.55 100.00 0.00001 0.0117 SheetFlow
5.97 1,000.00 0.00001 0.1044 Shallow Concentrated Flow
15.01 6,306.87 0.04475 6.9858 Channel Flow
40.53 7,406.87 Total Lag Time = 24.32 minutes
800
B Precipitation - Total Precipitation (9.33 in)
=~ Runoff - Max Discharge (612.25 cfs) B
600 :
- 0.05
[ £
g [ §
5“7 F 3
2 %
-01 &
200 - [
0 -0.15
02:00 04:00 06:00 08:00 10:00 1200 14:00 16:00 18:00 20:00 22:00
11/16/2023 11/17/2023

Time

Page 26




Subbasin ID: Sub-6-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 20.43 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 7.259 acres Total rainfall: 9.33in 5.64378 ac-ft
Initial abstraction: N/A Losses: 4.82in 2.91797 ac-ft
Curve Number: 60.44 Precip excess: 451in 2.72581 ac-ft
Impervious surface: 1.82% Direct runoff: 4.49in 2.71410 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 9.02 minutes Total runoff: 4.49in 2.71410 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Wetlands, Forested 0.060 0.83 100.00
Undefined Undeveloped, Evergreen Forest 0.297 4.09 30.00
Undefined Developed, Open Space 2.424 33.40 73.28
Undefined Undeveloped, Grassland 1.568 21.60 50.55
Undefined Undeveloped, Shrub/Scrub 2.909 40.08 57.35
Weighted 7.259 100.00 60.44
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
6.42 100.00 0.48484 2.5868 Sheet Flow
0.85 300.00 0.13295 12.0407 Shallow Concentrated Flow
1.24 511.49 0.04337 6.8770 Channel Flow
8.51 911.49 Total Lag Time =5.11 minutes
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Subbasin ID: Sub-7-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 30.72 cfs Time of peak: 16 Nov 2023, 10:03
Drainage area: 25.897 acres Total rainfall: 9.33in 20.13489 ac-ft
Initial abstraction: N/A Losses: 6.851in 14.77725 ac-ft
Curve Number: 42.85 Precip excess: 2.48in 5.35764 ac-ft
Impervious surface: 3.70% Direct runoff: 2.47in 5.32935 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.58 minutes Total runoff: 2.47in 5.32935 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Undeveloped, Shrub/Scrub 3.397 13.12 53.02
Undefined Developed, Low Density 0.710 2.74 61.00
Undefined Developed, Open Space 2.166 8.36 64.81
Undefined Undeveloped, Grassland 19.623 75.78 38.01
Weighted 25.897 100.00 42.85
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
8.87 100.00 0.21656 1.7288 Sheet Flow
1.74 500.00 0.08837 9.8165 Shallow Concentrated Flow
3.69 857.85 0.01372 3.8680 Channel Flow
14.30 1,457.85 Total Lag Time = 8.58 minutes
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Subbasin ID: Sub-8-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 111.00 cfs Time of peak: 16 Nov 2023, 10:02
Drainage area: 42.109 acres Total rainfall: 9.33in 32.73959 ac-ft
Initial abstraction: N/A Losses: 4.76in 16.69072 ac-ft
Curve Number: 49.10 Precip excess: 4.57in 16.04887 ac-ft
Impervious surface: 25.00% Direct runoff: 4.56 in 15.98878 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.65 minutes Total runoff: 4.56 in 15.98878 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Undeveloped, Shrub/Scrub 9.960 23.65 71.53
Undefined Agricultural, Pasture/Hay 0.201 0.48 39.00
Undefined Developed, Low Density 0.497 1.18 61.00
Undefined Developed, Open Space 4.762 11.31 64.30
Undefined Undeveloped, Grassland 26.689 63.38 37.87
Weighted 42.109 100.00 49.10
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
9.73 100.00 0.17179 1.5398 Sheet Flow
0.98 500.00 0.27511 17.3206 Shallow Concentrated Flow
3.71 1,514.07 0.04213 6.7780 Channel Flow
14.42 2,114.07 Total Lag Time = 8.66 minutes
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Subbasin ID: Sub-9-EX
Scenario: Ex Condition 500 Year Depth Volume
Peak discharge: 303.04 cfs Time of peak: 16 Nov 2023, 10:12
Drainage area: 116.229 acres Total rainfall: 9.33in 90.36814 ac-ft
Initial abstraction: N/A Losses: 3.46in 33.54674 ac-ft
Curve Number: 62.77 Precip excess: 5.87in 56.82139 ac-ft
Impervious surface: 25.00% Direct runoff: 5.82in 56.38860 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 18.91 minutes Total runoff: 5.82in 56.38860 ac-ft
Weighted Curve Number Calculations
Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 3.730 3.21 90.54
Undefined Developed, Low Density 8.340 7.18 80.36
Undefined Developed, High Density 0.590 0.51 89.00
Undefined Developed, Open Space 30.395 26.15 71.48
Undefined Undeveloped, Barren Land 1.262 1.09 77.00
Undefined Undeveloped, Grassland 31.574 27.17 38.55
Undefined Undeveloped, Shrub/Scrub 40.338 34.71 68.14
Weighted 116.229 100.00 62.77
Average
Time of Concentration (TOC) / Lag time Calculations
TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
18.67 100.00 0.03368 0.6818 Sheet Flow
1.61 500.00 0.10360 10.6288 Shallow Concentrated Flow
11.23 3,997.52 0.03209 5.9154 Channel Flow
3151 4,597.52 Total Lag Time = 18.91 minutes
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Subbasin ID: Sub-10-EX

Scenario: Ex Condition 500 Year Depth Volume

Peak discharge: 179.69 cfs Time of peak: 16 Nov 2023, 10:02

Drainage area: 59.007 acres Total rainfall: 9.33in 45.87772 ac-ft
Initial abstraction: N/A Losses: 4.25in 20.88576 ac-ft
Curve Number: 54.51 Precip excess: 5.08in 24.99197 ac-ft
Impervious surface: 25.00% Direct runoff: 5.06 in 24.90047 ac-ft
Peaking factor: 484 Baseflow: 0.00in 0.00000 ac-ft
Lag time: 8.74 minutes Total runoff: 5.06 in 24.90047 ac-ft

Weighted Curve Number Calculations

Soil Group Land Use Description Area (acres) Area (%) Composite CN
Undefined Developed, Medium Density 0.001 0.00 77.00
Undefined Developed, Low Density 1.315 2.23 65.48
Undefined Developed, High Density 0.471 0.80 92.29
Undefined Developed, Open Space 7.581 12.85 68.05
Undefined Undeveloped, Barren Land 6.318 10.71 81.42
Undefined Undeveloped, Grassland 19.476 33.01 34.57
Undefined Undeveloped, Shrub/Scrub 23.844 40.41 58.01
Weighted 59.007 100.00 54.51
Average

Time of Concentration (TOC) / Lag time Calculations

TOC (min)  Length (ft) Slope (ft/ft) Velocity (ft/s) Description
8.29 100.00 0.25662 1.8819 Sheet Flow
1.39 500.00 0.13809 12.2714  Shallow Concentrated Flow
4.88 1,693.14 0.03050 5.7674 Channel Flow
14.56 2,293.14 Total Lag Time = 8.74 minutes
200
] B Precipitation - Total Precipitation (9.33 in)
= Runoff - Max Discha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>