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1.0 INTRODUCTION

This work plan describes the proposed desktop and field activities for mapping faults within the Santa
Susana Field Laboratory (SSFL). The SSFL is located in southeastern Ventura County, between the
Simi and San Fernando valleys in the Simi Hills. Separated into four administrative areas, Areas |
through IV, the focus of this study is bedrock faults mapped in Area IV as shown on Figure 1.

Several bedrock structures including the mapped Burro Flats and North faults have been previously
confirmed to be faults with direct field evidence, based on geological offsets, fault planes with
slickensides, and gouge between fault planes. The Burro Flats fault strikes west-northwest to east-
southeast in the southern part of Area IV along the southern boundary of the SSFL (Figure 1 in
CDM Smith, 2019).The Burro Flats fault zone appears to act as both a partial hydraulic barrier and
a zone of enhanced hydraulic connectivity based on previous studies.

The North fault bounds the northwestern portion of Area IV and is associated with several fault
strands forming a zone up to several hundred feet wide. The associated shear zone(s) along the
fault are well expressed geomorphically and appear to coincide with low permeability resulting from
offset and sheared shale units (Cilona and others, 2015). The fault therefore appears to form a
hydraulic barrier that has resulted in cross-fault head differences ranging up to 400 feet during
periods of heavy groundwater pumping west of the fault (MWH, 2016). Our fault mapping approach
will be to review and incorporate the westernmost mapping of the North fault by MWH (2016) in Area
[1Il'in order to confirm the location of the fault and extend the fault west into Area IV, as supported by
our desktop review of compiled datasets and field observations.

Field mapping will also be conducted to confirm the location of the DTSC-1 lineament mapped across
the Sodium Reactor Experiment (SRE) and Radioactive Materials Handling Facility (RMHF). This
lineament has been identified as the contact between the top of the Upper Burro Flats member and
the bottom of the Shale 3 unit in this area. Defining the location and character of the DTSC-1
lineament may provide insight into the presence of the North fault in this area.
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Figure 1. Generalized map showing main faults and structures in Area IV study area (purple
polygons), including the Burro Flats and North faults
Note: North fault shown in western extent is inferred based on available published maps.

Areas of proposed investigation are highlighted in yellow.
1.1. Workplan Objective

The purpose of the project is to conduct mapping to better characterize the locations of the Burro
Flats and North faults, along with related structures, to support the assessment by CDM Smith of the
influence of the faults on groundwater flow in Area IV of SSFL and to better understand the transport
of contaminants of concern in groundwater across the site. The study areas along faults identified
for detailed mapping as part of this study are highlighted in yellow in Figure 1.

The scope of work consists of mapping and characterization of the faults including the following main
tasks:

o Compilation of available geologic and fault-related information;

o Desktop fault mapping including interpretation of aerial imagery and light detection and
ranging (LIDAR) datasets;

o Development of a project Geographic Information System (GIS) database;
¢ Field mapping of the faults including staking of fault centerline locations;

e Terrestrial scanning and uncrewed aerial vehicle (UAV) image capture;

InfraTerra 2 DRAFT
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e Fault trenching, if needed;
e Data analyses and preparation of final fault maps; and,

e Preparation of a comprehensive report with digital deliverables.

1.2. Key Personnel

Christopher Hitchcock, PG, CEG, Principal Engineering Geologist with InfraTerra is the Principal-in-
Charge and overall technical lead for this project. He will supervise and sign off on all work
conducted. He also will conduct the geologic mapping with Joshua Goodman, InfraTerra Senior
Engineering Geologist. Previously, in cooperation with the California Geological Survey (CGS),
Mr. Hitchcock performed geologic mapping of the San Fernando Valley and Simi Valley following the
1994 Northridge earthquake (Hitchcock and Wills, 2000; Hitchcock, Loyd, and Haydon, 1999). Mr.
Hitchcock also mapped the Simi-Santa Rosa fault along the north margin of Simi Valley and
performed trenching across the fault with CGS for the Southern California Earthquake Center and
US Geological Survey National Earthquake Hazard Reduction Program. He was the technical lead
for fault mapping as part of the WMI Simi Landfill expansion project.

Joshua Goodman, PG, CEG, Senior Engineering Geologist, has fifteen years of experience.
Mr. Goodman will be the lead geologist for the project, responsible for completing the fault mapping
and reporting tasks. Mr. Goodman has extensive experience mapping faults and earthquake-related
geomorphology for major infrastructure projects. If trenching is required, Mr. Goodman will be the
lead for trenching activities. He recently led fault trenching of the main trace of the Rodgers Creek
fault in northern California for mitigation of a major gas pipeline. Mr. Goodman will be assisted by
Lindsay Podjasek, InfraTerra Staff Geologist. Ms. Podjasek has recent experience mapping and
trenching active faults.

Rune Storesund, PhD., P.E. is the UAV/Terrestrial Scanning lead for this project. Dr. Storesund has
over 20 years of technical experience with field survey data collection (Total Station surveys; real-
time kinematic (RTK) global positioning system (GPS) surveys; Ground Based LiDAR surveys; etc.),
post-processing, and generating final deliverables in a variety of data formats. Dr. Storesund is an
FAA licensed drone pilot with 5 years of drone flying experience. He has worked closely with
Mr. Hitchcock on multiple projects to supplement LIDAR datasets with drone and terrestrial scanning.

1.3. Organizations and Responsibilities
The organizations and their respective responsibilities for this work are summarized in Table 1-1.
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Table 1-1. Organizations and Responsibilities

Organization Responsibility

US Department of Energy (DOE) SSFL responsible party

California Department of Toxic Substances Control | Regulatory oversight

(DTSC)

North Wind Portage, Inc. DOE contractor

CDM Smith Subcontractor to North Wind providing oversight of
InfraTerra during the implementation of this work
plan

InfraTerra, Inc. Subcontractor to CDM Smith performing the work
presented in this work plan

B.L. Hall, Inc. Subcontractor to CDM Smith that will conduct
trenching if performed

Leidos Subcontractor to CDM Smith that will conduct pre-
project biological and cultural resource clearance
surveys and provide biological monitoring during
field work, as needed

Santa Ynez Band of Chumash Indians Will provide Native American monitor for pre-
project cultural resource clearance survey and will
monitor soil disturbance activities

1.4. Health and Safety

InfraTerra’s team will perform the onsite work in a minimum of Level D personal protection under
CDM Smith’s site-specific Health and Safety Plan (HASP). During all field work onsite, InfraTerra will
follow the buddy system meaning that two personnel will stay in visual contact with each other at all
times and use 2-way radios to communicate (cell coverage is not good in some areas of the site).
We understand that sitewide safety protocols require that snake gaiters be worn by all field personnel
onsite due to the presence of rattlesnakes at SSFL. InfraTerra will supply all personnel on our team
with snake gaiters and 2-way radios.

All InfraTerra and subconsultant personnel working on the site will meet the requirements of 29 CFR
1910.120 including 40-hour HAZWOPER (or 24-hour training) and annual 8-hour refresher training.
InfraTerra will certify to the Contractor that each of its onsite employees meet training requirements
prior to assignment of each employee to the site.

We understand that CDM Smith will conduct air monitoring for VOCs and that all excavations will be
in areas outside of radionuclide contamination. InfraTerra will complete Activity Hazard Analysis
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(AHA) for all field specific operations and submit to CDM Smith for review and approval. InfraTerra
will provide all equipment necessary to comply with the Health and Safety requirements. This
equipment will be readily available at the site to InfraTerra’s employees at all times and will be in
conformance with the site HASP. All safety equipment will meet the requirements of the National
Institute for Occupational Safety and Health (NIOSH) and Occupational and Health Administration
(OSHA).

InfraTerra staff and others entering excavations will adhere to the requirements of OSHA’s Part 1926
— Safety and Health Regulations for Construction, Subpart P — Excavations. Excavation procedures,
safety proctors, and requirements will be included in Subcontractors Health and Safety Plan and
AHA. All InfraTerra staff, including Mr. Hitchcock. Mr. Goodman, and Ms. Podjasek, are trained as
OSHA Competent Person and have completed OSHA’s construction safety training.

1.5. Quality Assurance/Quality Control

Quality Assurance (QA) and Quality Control (QC) will be key elements in the overall project
execution. InfraTerra will establish and maintain a quality control program to ensure that the
requirements of the Subcontract are completed as specified. As Project Manager for InfraTerra, Mr.
Hitchcock will incorporate QA/QC and risk management plans in the overall project Work Plan.
Internal quality control will be conducted for all work products prior to submittal to CDM Smith.
Elements of the QA/QC will include a quality review for each deliverable; independent checks for all
work products, with documentation that the reviews were conducted, and comments were properly
addressed.

InfraTerra will maintain copies of all field notes. Field notes will be kept in bound field logbooks
dedicated exclusively to this project. Scans of the field notes will be submitted weekly to CDM Smith
and included as an attachment to the report. GPS-enabled tablets will also be used to collect field
data. Electronic copies of photographs and waypoints with field observations will be uploaded and
shared weekly with CDM Smith. InfraTerra will check equipment for function, precision, and accuracy
in accordance with the manufacturer's recommendations and maintain records of such checks.
InfraTerra will maintain and calibrate all equipment according to the manufacturer’s
recommendations and maintain records of calibration and maintenance. Records of these checks
will be available to CDM Smith on request. Any equipment which does not function properly or cannot
be calibrated will not be used at the site. InfraTerra will promptly notify CDM Smith of the replacement
of any equipment due to function or calibration problems.
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2.0 WORK APPROACH

This section describes the overall technical approach and schedule required to complete the work.
The work entails compilation and interpretation of existing available published and unpublished
information to develop a georeferenced database of existing geologic and fault mapping. We also
plan to develop high-resolution base maps from aerial photography and LiDAR to be used for the
initial field mapping. During development of the base maps, areas with low-quality elevation data
will be noted for augmentation during the field mapping phase of the project based on terrestrial
scanning of areas with poor surface (ground) terrain definition supplemented by UAV aerial imagery
as needed.

2.1. Review of Existing Data

Existing data will be compiled and reviewed by our geologists. CDM Smith has provided digital
copies of available reports and datasets. We 5
also have identified and obtained historical = .
aerial images (aerial photographs) and
satellite imagery from various sources
including University of California Santa

Sandstone and
d of Thin-Bedded
andstone, Siltstone and Shale

Shal

Barbara, National Aeronautics and Space 8 %m
Administration (NASA), National § =—
Oceanographic and Atmospheric ’ e M s

Administration (NOAA), and the United
States  Geologic ~ Survey  (USGS)
(Earthexplorer).

The three goals of the review of published

and unpublished maps, reports, university
dissertations, and journal research articles
are to: 1) develop a composite geologic and
fault map based on previous studies;
2) develop an understanding of stratigraphic
relations including a detailed stratigraphic
column for the study area; and 3) compile all
available collected structural information for
desktop analyses. We propose to compile
available geologic and fault mapping to create
a composite map with as much detail as
possible.  Part of this effort will require
interpreting the mapping and nomenclature of
stratigraphic units within previously published
and unpublished maps to develop a uniform
stratigraphic column (e.g., Figure 2).

Sage Member
A

Sandstone 1
N\

Interim Deliverables:

Figure 2. Stratigraphic column for Chatsworth
e Reference list of compiled Formation (from NASA, 2020)

documents and maps.
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e Composite stratigraphic column

2.2. Development of Project GIS

Existing geologic and fault mapping will be compiled, georegistered, and entered into a project GIS
for use on the project. Data from the CDM Smith Leapfrog model including borehole and geophysical
data along with existing fault locations and geologic sections will be integrated within the project GIS.
Final interpretative data from the GIS developed for this study, namely refined fault mapping, will be
converted and imported back into the CDM Smith Leapfrog model.

As part of this desktop effort, selected structural data will be digitized into the project GIS including
relevant bedrock bedding orientations along and across the mapped faults, joint orientations, and
any fault-related data including shear zones.

Deliverables:

o Compiled and digitized map linework (stratigraphic and fault contacts)
e Structural measurements (bedding orientations, joints, etc.)
e Fault locations with uncertainty (this study)

2.3. Desktop Fault Mapping

Desktop geologic mapping will first be conducted to establish the distribution of alluvial and colluvial
deposits overlying bedrock (‘overburden’). Rock outcrops will be identified for field examination
based on interpretation of existing, available detailed aerial imagery and LiDAR data. We have
downloaded and processed available LIDAR point cloud data collected in 2018 (USGS, 2019).
These datasets will allow us to develop three-dimensional terrain models and base maps for field
data collection.

A pre-development Digital Elevation Model (DEM) will be developed using Agisoft Metashape
Professional software with ground control points established using GPS. Extraction of three-
dimensional terrain data from historic aerial imagery, using readily available software, specific image
preprocessing techniques and in-field measurement observations to extract historical digital
elevation models (hDEMs) for use in the fault mapping.

Specifically, information from the aerial imagery will be used to reconstruct bedrock relations and
potential fault-related features in areas modified by construction of the SSFL facilities. By March of
1968, key portions of the project area have been covered (Figure 3).
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Figure 3. Comparison of historic aerial imagery for: (A) October 1945 versus (B) March 1968 for the
Area IV study area
Note: The portions of the site outlined in yellow in (B) show extent of land modification for

development of Santa Susana Laboratories by 1968.

Aerial imagery taken in October of 1945 (Flight ID: C-9800) and July 1956 (Flight ID: C-22555) have
sufficiently high resolution and stereographic overlap for development of DEM datasets and were in
fact used to develop some of the early topographic maps of the area. In addition to use in developing
a detailed pre-development DEM, these 1:14,400-scale historic aerial photographs will be interpreted
by InfraTerra geologists using a high-powered stereoscope to map stratigraphic contracts and fault-
related features.

Environmental Services of Lockheed Martin Services (2010) performed a comprehensive aerial
photographic analysis of the SSFL that provides valuable information on placement of fill and
disturbed ground across the study area. Thirty-eight sets of historical photographs covering the
period from 1939 through 2005 were analyzed to produce the report and accompanying maps. This
report will be used to calibrate our interpretation of development-related terrain changes as we
develop detailed terrain base maps for fault evaluation based on reconstruction of the original
landscape from historic and modern aerial photography and LiDAR.

The processed DEM that combines recent LIDAR datasets with pre-development terrain extracted
from pre-development aerial imagery will allow us to develop three-dimensional terrain models and
extract approximate bedding dips based on identification of structural planes from the bedrock ‘flat
iron’ surfaces. Figure 4 shows a preliminary image of slope aspect derived from available 2018
LIDAR data. Slope aspect captures the orientation (strike) and slope (dip) of bedding and eroded
surfaces within the project area. Detailed desktop analyses of the three-dimensional terrain data, in
parallel with geologic mapping, can be used to extract both bedding orientations and linear
discontinuities and stratigraphic contacts potentially related to bedrock faulting.

Inira'{l'erra 8 DRAFT
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Figure 4. LiDAR-derived image of slope aspect showing changes in slope direction and dip from the

bare earth digital elevation model, measured in degrees

2.4. Biological and Cultural Resources

To ensure that the proposed activities are protective of biological and cultural resources, biological
and cultural pre-project clearance surveys will be performed prior to the start of work, as outlined in
the subsections below.

2.4.1.Biological Resources

As prepared by the U.S. Fish and Wildlife Service (USFWS), the Biological Opinion for Cleanup of
Area IV of SSFL (Biological Opinion) (USFWS 2018) includes 17 conservation measures that DOE
will implement to avoid, minimize, and/or compensate for adverse effects to federally listed species
and designated critical habitat. A copy of these conservation measures is provided in Appendix A of
this work plan. Conservation measures that apply to the planning and implementation of the
Investigation of the Burro Flats Fault and North Fault Work Plan include:

Conservation Measure 1. Biological Monitoring during Project Construction and Pre-Project
Clearance Surveys

Conservation Measure 2. Site Access Restrictions to Minimize Impacts to Sensitive Biological
Resources

InfraTerra 9 DRAFT
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= Conservation Measure 3. Environmental Education Program

= Conservation Measure 4. Vehicle and Operation Restrictions to Prevent Unintentional Fire

= Conservation Measure 5. Conduct Vegetation Removal or Heavy Equipment Operation
Adjacent to Vegetated Habitat Outside of Nesting Season for Those Species Protected by the
Migratory Bird Treaty Act

= Conservation Measure 6. Minimize the Potential for Establishment of Invasive Plant Species

= Conservation Measure 8. Avoid and Minimize Disturbance to Sensitive Upland Vegetation

= Conservation Measure 9. Develop a Revegetation and Habitat Restoration Plan

= Conservation Measure 11. Soil Stabilization

= Conservation Measure 12. Avoidance and Minimization of Impacts to Braunton’s milkvetch,
Santa Susana tar plant, other Sensitive Plant Species and Associated Critical Habitat

= Conservation Measure 13. Avoidance of Vernal Pools and Vernal Rock Pools Potentially
Occupied by Listed Vernal Pool Species including Riverside Fairy Shrimp and/or Vernal Pool
Fairy Shrimp

= Conservation Measure 14. Avoidance of California Red-legged Frog and associated Critical
Habitat

= Conservation Measure 15. Avoidance of Least Bell’s Vireo

= Conservation Measure 16. Avoidance of Coastal California Gnatcatcher

= Conservation Measure 17. Environmental Mitigation Requirements and Monitoring Program

As discussed below, depending on impacts to the vegetation during the fault investigation, additional
USFWS conservation measures may apply. A pre-project biological clearance survey will be
performed of the fault investigation area shown on Figure 1 prior to any field work. The survey will
be conducted by Dr. Tara Schoenwetter, a USFWS approved Project Biologist from Leidos Inc., a
subcontractor of CDM Smith.

In accordance with Conservation Measure 1, prior to the start of on-site activities for the fault
investigation, an additional biological pre-work survey will be conducted by an approved Project
Biologist to determine if any fault investigation activities require adjustment to minimize impacts to
vegetation and sensitive habitat. Vegetation and sensitive habitat will be flagged and avoided and
impacts to native shrubs will be minimized to the maximum extent practical.

Per Conservation Measure 2, if access to fault investigation areas is needed, the Project Biologist
will be consulted to determine the least damaging locations. Any cutting of vegetation required to
enable safe access to fault investigation area will be directed by an approved Project Biologist.

Per Conservation Measure 3, field crew personnel and project team members will participate in an
Environmental Education Program to be administered by the Project Biologist. The Education
Program will be conducted during all project phases for any new crew personnel brought to the site.

Per Conservation Measure 4, all vehicles will carry water and shovels or fire extinguishers in the
field. No vehicles will be parked in grass or other dry vegetation areas where catalytic converters can
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ignite the underlying fuel. No smoking or disposal of cigarette butts or other smoking materials will
take place at SSFL.

In accordance with Conservation Measure 5, any grubbing, mowing, removal of surface vegetation,
excavation, or other activity involving heavy equipment in or adjacent to vegetated areas will not be
scheduled during the nesting season for songbirds, between February 15 and August 31 to avoid
potential impacts on nesting birds, whenever feasible. Any fault investigation activities performed
during the songbird nesting season will require additional surveys in compliance with the Migratory
Bird Treaty Act and the Biological Opinion.

Per Conservation Measure 6, the potential for invasive plant species to become established in
disturbed areas and spread into restoration areas or natural areas will be minimized. Equipment
and/or vehicles used for remediation activities in off-road locations will utilize dry-truck cleaning
measures (e.g., rumble strips, brushing) upon entering SSFL and/or the project site. The site will be
monitored following work activity and if required methods to remove non-native invasive plant
species will be implemented per the direction of the project biologist.

Due to the potential suitable coastal California gnatcatcher habitat at SSFL, Conservation Measure
16, also applies to the fault investigation. An approved Project Biologist will need to conduct coastal
California gnatcatchers presence/absence surveys and will be based on conditions existing at the
time of the survey. If surveys are conducted during the ideal survey window (March 15 to June 30)
with a negative finding, they will be valid for a period of 1 year.

2.4.2.Cultural Resources

The fault investigation work will be performed in accordance with Stipulation VI and the standard
protection measures in Attachment 8 of the Programmatic Agreement (PA) between DOE and the
State Historic Preservation Officer (SHPO, 2019) under the National Historic Preservation Act. The
standard protection measures are listed in Appendix B. Pursuant to the PA, all fault investigation
activities are designed to avoid identified archaeological sites.

Dr. Karen Foster (Leidos), an archaeologist who meets the PA’s qualification standards, will review
the fault investigation area and provide guidance on areas where all ground disturbance (e.g.,
staking, trenching) or other disturbances (e.g., marking outcrops) should be avoided.

Prior to the start of trenching activities, Dr. Karen Foster and a Native American representative will
review proposed trenching locations in the field to ensure trenching activities are located at least 50
feet away from a recorded archaeological resource and associated buffer zone. Trenching locations
will be adjusted, as needed, to ensure all archaeological resources are avoided. DOE will also have
a Native American monitor present during soil disturbance activities (i.e., trenching) following the
procedures outlined in DOE’s Monitoring and Inadvertent Discovery Plan (DOE, 2020). If needed,
nearby archaeological sites and associated buffer zones will be flagged to ensure no activity occurs
within those zones. Any inadvertent discovery during the fault investigation work will follow the
procedures in the Monitoring and Inadvertent Discovery Plan (DOE, 2020).

InfraTerra 11 DRAFT

&




Work Plan — Burro Flats Fault and North Fault Investigation
Santa Susana Field Laboratory, Area IV, Ventura County, California August 28, 2024

All project personnel who will be involved with ground disturbing activities are required to take cultural
resources training. As such, the DOE Contractor will provide a training program, either through a
self-directed training module or through an in-person training course, as directed by DOE and in
coordination with tribal representatives.

2.5. Field Mapping of Faults

Based on results of the desktop mapping, our team will carry out systematic ground traverses to
establish ground control, using handheld GPS tablets to be later refined by GPS measurements, and
map the distribution of bedrock types, mineralization, and structures. Field mapping teams will
consist of two experienced geologists for safety and efficiency. Teams will consist of Mr. Hitchcock
and Mr. Goodman initially with Mr. Goodman and Ms. Podjasek subsequently collecting structural
information along transects orthogonal to the faults. Field structural measurements will be recorded
in bound field books and geolocated and recorded using GPS tablets. Running ESRI's ArcGIS
Fieldmap software, the tablets will be loaded with the detailed topographic base maps developed as
part of the desktop effort.

Contacts between soil and rock will be confirmed in the field and, where safely accessible, bedrock
outcrops will be examined by our geologic field team. Measurements collected using hand-held
transit compasses will include bedding, fractures, and any joint sets in the rock. Fault features such
as shear zones, offset bedding or abrupt contacts, and slickensides will also be recorded. Contacts
between different rock types will be mapped and examined for evidence of faulting. Any weak rock
including shear zones and/or clay gouge will be delineated with width of shearing and orientations
mapped out in the field. Multiple field measurements will be collected for enhanced resolution.

Locations of geologic contacts, fault features, and fault zone boundaries will be documented in the
field using a portable GPS unit with real time correction. We will use a Trimble R8 RTK survey
instrument (with Starlink internet to establish a base station connection). Fault location data will be
collected with the GPS unit with the trace of the fault to be delineated with stakes marked with a
reference number and flagging tape frequently (generally every 100 feet where terrain allows). The
stakes will allow CDM Smith to locate the fault in the field.

The final fault locations captured by GPS (within +/-0.5 ft horizontal accuracy) will be entered into
the project GIS and delivered to CDM Smith along with the updated 3D terrain and fault model in
multiple database formats (geodatabase, CAD DWG, etc.), including direct import in CDM Smith’s
Leapfrog model.

2.6. UAV/Terrestrial LIDAR Scanning

Our proposed approach to collecting supplemental terrain data and aerial imagery entails utilization
of existing available information to first generate high-resolution base maps to be used for the field
mapping. During development of the base maps, areas with low-quality elevation data will be noted
for augmentation during the field mapping phase of the project. In addition, key outcrops and/or fault
exposures identified in the field will be selected for detailed documentation. Existing aerial LIDAR
may not capture vertical exposures or stream cuts, especially in vegetated canyons.

All  aerial-based  survey techniques (conventional aerial  LiDAR; drone-based
photogrammetry/LiDAR) are hampered by the presence of vegetation and obstructions. Available
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LiDAR, collected in 2018 by the US Geological Survey, consists of roughly 6 points per square meter
(USGS, 2019). Of these points, only a few are considered ground returns in vegetated areas, based
on automated processing algorithms. The processing for development of a ‘bare earth’ or ground
DEM also can have errors as shown in Figure 5 where rock outcrops are misinterpreted as buildings.
However, the need for supplemental ground-based scanning is greatest in the canyons and other
heavily vegetated areas with sparse ground return data points.

B R e n TR T

Vegetated area Sparse ground pomts‘-

0 50 100 200 300 400

Figure 5. Depiction of raw LiDAR point cloud data available for the northern Area IV study area
Note: LiDAR returns classified as ‘ground’ are shown as red dots. Areas classified as ‘non-
ground’ including existing buildings (SNAP8) are shown in white.

The most effective way to fill data gaps in the existing terrain models is with ground-based
techniques. We propose to use a Faro Ground-Based LiDAR unit to survey more complex features
and augment significant data gaps in the available aerial LIDAR data. These techniques have a
vertical accuracy in the sub-centimeter range. If collection of aerial imagery is required for resolution
of the fault mapping, we propose to use a drone to supplement available USGS high-resolution
datasets. All drone flight plans will be coordinated with the project biologist to ensure compliance
with the Biological Opinion (USFWS 2018).

2.7. Fault Trenching

If necessary, fault trenching can be performed to further refine bedrock fault locations in the shallow
subsurface, including exposing bedrock bedding and fault contacts. Based on the results of the
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desktop and field fault mapping, InfraTerra will recommend the location, depth, and number of
excavations. Excavations would be only completed in areas of shallow bedrock where outcrops
suggest that significant stratigraphic contacts and/or changes in bedding are covered by soil.
Photographs of the area will be taken by CDM Smith prior to the start of excavation activities to
document existing conditions.

All areas recommended for trenching will first be cleared for biological and cultural resources. The
need for consultation with the USFWS and Tribal representatives will be determined by DOE and the
approved Project Biologist and Archeologist. Trenching will not be performed in areas of known
cultural resources or areas with biological resources that cannot be restored. Additional biological
and or cultural monitoring during intrusive work will also be required. All areas will be assessed and
cleared as described in Section 2.4. Restoration of trench excavation areas will be completed as
described in Section 2.8.

Fault trenches, if necessary, will consist of benched open trenches dug by an excavator. The
trenches would extend to the depth of bedrock. Prior to entry, the soils would need to be examined
along with air testing to ensure no contamination is present. Results of the prior desktop mapping
will be reviewed to ensure that trenches are not excavated in areas previously disturbed by
development associated with the SSFL.

InfraTerra will be responsible for health and safety planning, execution, and oversight of the
excavation work. We understand that the excavations will be performed by a separate Subcontractor
working for CDM Smith. At least two weeks prior to starting excavation work InfraTerra will contact
811 to initiate a utility locate for any planned fault excavation locations. CDM Smith will assist
InfraTerra in contacting the property owner to locate underground utilities. Trenching would be
documented by Mr. Goodman, assisted by Ms. Podjasek.

2.8. Site Restoration

All efforts will be made to minimize impacts to biological and cultural resources. The CDM Smith
excavation subcontractor will be responsible for preserving, protecting, and preventing damage to
the site. Any damage to the site resulting directly or indirectly from any of the subcontractor’s
operations will be immediately communicated to CDM Smith. CDM Smith will notify the Project
Biologist who will evaluate the impacts and the steps needed to restore the site to a condition similar
or equal to that which existed before the damage. The restoration will be performed in a manner
acceptable to the Project Biologist. A Revegetation and Habitat Restoration Plan will be developed
by the Project Biologist per Conservation Measure 9.

2.9. Data Analyses and Map Preparation

Refinement of the field mapping including interpretation of collected structural data will be conducted
to produce detailed bedrock geologic maps, including plotting data and interpreting geologic contacts
(both stratigraphic and structural). Stereonet analyses will be used to help define different bedrock
packages or structural domains that can be used to help refine the location of bounding faults.

Existing geologic sections developed by CDM Smith and others will be reviewed in context of the
revised surface fault mapping. As needed, revised structural cross sections will be constructed along
the existing sections and balanced across the faults to estimate fault geometry and infer fault dip
based on surface bedding and fault orientations.
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The final fault maps will include the surface extent of mapped stratigraphic units with outcrops clearly
delineated. Structural measurements (strike/dip/plunge) for bedding planes, fault surfaces, and
joints will be shown on the maps. Faults will be delineated with fault zone width shown where
measured and all fault features, such as shear planes and clay gouge, documented in the field
highlighted on the maps. Uncertainty in identification of faults will be delineated as fault line type
(solid, dashed, dotted) using conventional fault mapping procedures and supplemented as
necessary with fault ‘buffers’ on the map clearly showing the inferred ‘preferred’ fault location and
zone of uncertainty. In addition, fault uncertainty will be recorded in the project GIS.

2.10. Report Preparation

Upon completion of the work, InfraTerra will deliver a comprehensive report detailing the results of
the fault mapping. The final report submittal will be electronic, including a compiled and bookmarked
PDF file and a Word file of the primary text. As required, the report will include, at a minimum:

+  Personnel performing the work

+ Dates of investigation

+ Descriptions of investigation methods (excavations, UAV-based remote sensing, etc.)

+ Discussion of the locations of the faults and lines of evidence to support those locations
+  Descriptions of dimensions of the faults (orientation, zone width, attributes, etc.)

* A description of the datums, coordinate systems, and units used

+  Weather and temperature

+ Notes, remarks, or comments

Site maps and sections will be included to clearly indicate the location of the faults. A waypoint file
of GPS coordinates suitable for navigating to and along the faults also will be provided. The
accompanying fault and 3D terrain models, along with fault locations captured by GPS will be
delivered to CDM Smith in multiple database formats (geodatabase, CAD DWG, etc.), and also as
direct import in CDM Smith’s Leapfrog model.

3.0 SCHEDULE AND DELIVERABLES
3.1. Schedule

The proposed schedule for the project, provided in Figure 6, includes the following milestones:
e Fieldwork will be completed within 4 months of DTSC approval of the final work plan.

e The draft report and fault map deliverables will be submitted to CDM Smith within 20
business days of completion of all field work.

e The draft final report will be completed within 10 business days of receipt of comments from
CDM Smith and DOE on the draft submittal. Seven business days are assumed for CDM
Smith review and seven business days for DOE review.
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e The final report will be submitted within 15 business days of receipt of comments from DTSC
on the draft final submittal approved by CDM Smith. Ten business days are assumed for
DTSC review.

At the start of the project, before field work, existing data will be compiled and reviewed and with
fault locations and other significant stratigraphic and structural features digitized and incorporated
into the project GIS. Fieldwork will be scheduled once the work plan has been finalized and
approved. During the first field visit, stratigraphic mapping of key contacts and fault features will be
conducted. Confirmatory field mapping, including transects to collect structural measurements
including bedding orientations, will be completed during the following weeks with all field mapping
completed about one month after the start of mapping. Site work will be performed Monday through
Friday. No work will be completed on weekends.

After geologic mapping work is completed, field surveys including terrestrial scanning and drone
imagery collection, will be conducted over about a two week period. Field survey data processing
will be completed by the following week after which fault locations will be staked.

If fault trenching is recommended based on the field mapping, InfraTerra will mark the proposed
trench excavations in the field and, at least two weeks prior to starting excavation work, will contact
811 to initiate a utility locate. All work will be coordinated with CDM Smith's biological and cultural
resource subcontractors.

3.2. Deliverables

The final report submittal will be electronic, including a compiled and bookmarked PDF file and a
Word file of the primary text. Deliverables for the fault mapping include:

e GPS-surveyed fault locations delineated with stakes marked with a reference number and
flagging tape frequently (approximately every 100 feet where terrain allows). Coordinates
for the surveyed fault locations will be included in the report as a table that includes the fault
name, width of apparent faulting, and width of fault location uncertainty along with
summarized field notes for selected key locations.

e Faultand 3D terrain models, along with mapped fault surface locations captured by GPS will
be delivered to CDM Smith and imported directly into CDM’s Leapfrog model.

4.0 SUMMARY

This work plan describes desktop and field activities designed to characterize bedrock faulting within
Area |V of the SSFL including the Burro Flats and North faults. The fault mapping is in support of
hydrogeologic investigation of the transport of contaminants of concern in groundwater across
Area IV by CDM Smith. Results of the mapping will include refined locations of the faults along with
detailed delineation of stratigraphic and structural relations along and across the faults.

The scope of work includes compilation of existing data, interpretation of aerial imagery and LiDAR,
field mapping, terrestrial scanning and surveys of mapped fault locations, and preparation of a
comprehensive report. Existing geologic and fault maps will be incorporated along with published
and unpublished geologic data including reports, articles, and maps.
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The fieldwork is projected to take about five weeks to complete and will involve an iterative,
collaborative approach between InfraTerra and CDM Smith. The field data to be collected during
this investigation includes stratigraphic and structural measurements including bedding,
joint/fracture, and fault orientations. Mapped fault contacts based on field mapping and targeted
terrestrial scanning will be the primary data used to validate final fault maps to be developed for this
project. Fault locations will be delineated in the field with stakes marked with a reference number
and flagging tape frequently (about every 100 feet). Coordinates for the surveyed fault locations will
be provided along with the fault name, width of apparent faulting, and width of fault location
uncertainty for use by CDM Smith. Fault and 3D terrain models, along with mapped fault locations
captured by GPS will be imported directly into CDM Smith’s Leapfrog model for use in ongoing and
future hydrogeologic studies. Results of the refined fault mapping can also be used to evaluate if
impacted groundwater is located near the faults and if it would be feasible to install additional
monitoring wells across the major faults to better evaluate the presence or absence of fault-controlled
groundwater transport.
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2 |+ Field Mapping of Faults [» T -| Field Mapping of Faults
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Figure 6. Project Schedule
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USFWS Biological Opinion Conservation Measures
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Appendix A. USFWS Biological Opinion Conservation Measures

The Biological Assessment (DOE 2018) incorporates a number of general and species-specific
measures that DOE would implement to avoid, minimize, and/or compensate for adverse effects
to federally listed species and designated critical habitat. The full text of these measures is
presented in this appendix.

General Conservation Measures

Conservation Measure 1. Biological Monitoring during Project Construction and Pre-Project
Clearance Surveys.

One or more qualified Project Biologist(s), approved by the Service, CDFW, and Corps would
be retained by Boeing and DOE for the duration of construction activities. The Project Biologist
will have experience with sensitive species that occur or have the potential to occur on the
project site. The Project Biologist will be on site as needed during building demolition, and
clearing and grubbing of vegetation in habitats that have the potential to support sensitive
species, including federally or state-listed species. Given the scope of the project, level of
potential impacts, and number of sensitive resources potentially affected by project activities, it
1s expected that a monitoring team may be required to adequately cover simultaneously-
occurring project activities and provide the expertise needed to ensure protection of all
environmental resources at the SSFL. The monitoring team will include a Project Biologist and
staff members qualified to perform particular tasks under the direction of the Project Biologist.

a) The Project Biologist will identify work areas, monitor work activity, and provide
“tailgate” sessions/education program (see Measure 3) for construction contractor personnel,
and will oversee and execute the conservation protection measures pertaining to biological
resources.

b) Prior to the ground disturbance associated with the initial phases of building demolition,
soil remediation, and ground-disturbing aspects of ground water activities, the Project
Biologist will conduct pre-project clearance surveys to ascertain the buildings are not being
used by bats and native bird species, including owls and raptors. Vegetated areas will be
surveyed for active bird nests (see Measure 5) and sensitive plant (see Measure 12) and
wildlife species (see Measures 5, 13, 14, 15 and 16). Humane methods will be used to haze
owls, raptors, native songbirds, and bats out of the structures prior to initial phases of
construction. Effective methods of deterrence 611 may include the use of exclusionary
netting, reflective flagging and/or flight diverters, sonic bird control devices, or a falconry
service program. Building demolition will be conducted outside the breeding seasons of birds
protected by the Migratory Bird Treaty Act (MBTA) and bats unless the buildings can be
completely confirmed for the absence of nesting birds or roosting bats.

Wildlife will be protected during work activities. Direct impacts to general wildlife species, such
as snakes, other reptiles, and small mammals will be minimized during remediation.
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a) Prior to clearing and grubbing in a remediation area, the Project Biologist will walk
through the area and attempt to locate and capture or otherwise humanely move out of
harm’s way sedentary species such as reptiles and amphibians, with special attention paid to
species of conservation concern such as silvery legless lizards (Anniella pulchra pulchra) and
coast horned lizards (Phrynosoma blainvillii).

b) A Project Biologist will be on-site to monitor work zones for presence of wildlife
periodically during work activities (such as vegetation removal or earth moving). Should an
endangered, threatened, or sensitive animal species be observed in harm’s way, the
contractor will stop work until the Project Biologist can move the animal to a safe location,
when work can resume.

Conservation Measure 2. Site Access Restrictions to Minimize Impacts to Sensitive Biological
Resources.

a) The project work areas will be accessed using existing roads to the extent possible.
Parking, driving, lay-down, stockpiling, and vehicle and equipment storage will be limited to
previously compacted and developed areas, or non-sensitive habitat areas (see Measure 8),
and the designated staging areas as much as feasible.

b) The demolition, remediation, and restoration contractors will stage equipment in areas that
will create the greatest distance practical between demolition- and remediation-related noise
sources and noise-sensitive receptors (e.g. sensitive habitat areas for endangered species or
species of special concern) during all project demolition and remediation activities.

c) Where access must be through native habitats, such as within the 2010 AOC (DTSC
2010a) proposed biological exemption areas (discussed in Section 4.2.2 and 4.2.3 below), the
Project Biologist will be consulted to determine the least environmentally damaging and safe
access route to the site. This access route will be clearly marked and will be considered part
of the construction zone/action area.

d) Limits of the action area will be clearly marked and delineated in the field by the biologist.
No unauthorized personnel or equipment (including off-road vehicle access) will be allowed
in native habitats outside the construction limits or designated access routes.

e) Disturbance in the 2010 AOC proposed biological exemption areas, or similar areas
identified in Boeing areas of responsibility, would be kept to a minimum, including
consideration of using special methods such as the use of balloon-tired, all-terrain-vehicles to
access sites and remove affected soil.

f) Biologically sensitive areas (discussed in Section 4.2.2, below) will be clearly marked on
plans and on site and avoided by personnel and equipment.
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g) Before project initiation, the project boundary, including temporary features such as
staging areas, will be clearly marked with flagging, fencing, or signposts. All project-related
activities will occur within the designated construction boundary.

h) Boeing and DOE will cease all construction activities (e.g. confirmation sampling,
vegetation removal, mapping, surveying, sample analysis, excavation and stockpiling) from
sunset and to sunrise. If night work is required, the Responsible Party will implement the
following minimization measures:

1. Exterior lighting will be of the lowest illumination allowed for human safety,
selectively placed, shielded, and directed away from native habitat to the maximum
extent practicable. The number of sites subject to night work at any given time and the
total work area affected will be minimized to the maximum extent possible.

2. Project vehicle traffic will proceed at minimum speed to avoid impacts on nocturnal
wildlife.

3. The on-site Project Biologist will inspect the surrounding area to ensure that
illumination is limited to within 250 feet of the work area.

i) All trash will be disposed of properly. All food-related trash will be placed in sealed bins
or removed from the site regularly. Following initial project construction, all equipment,
waste, and construction debris will be removed from the site, and the soil will be re-
contoured prior to habitat restoration.

Conservation Measure 3. Environmental Education Program.

All members of action related crews will participate in an Environmental Education Program to
be administered by the Project Biologist. The Education Program will be conducted during all
project phases for any new crew personnel brought to the site and will cover the potential
presence of listed species; the requirements and boundaries of the project; the importance of
complying with avoidance, minimization, and compensation measures; and problem reporting
and resolution methods. Species-specific training will be administered to crews who will be
performing activities within areas occupied, or presumed to be occupied, by listed species.

Conservation Measure 4. Vehicle and Operation Restrictions to Prevent Unintentional Fire.

To ensure fire does not commence due to project activities, trucks will carry water and shovels or
fire extinguishers in the field. Shields, protective mats, or other fire prevention equipment will be
used during grinding and welding, and wildfires will be prevented by exercising care when
driving and by not parking vehicles in grass or other dry vegetation where catalytic converters
can ignite it. Procedures for changing or halting operations when the fire hazard reaches a critical
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level will be developed by the remediation contractor. No smoking or disposal of cigarette butts
or other smoking materials will take place within vegetated areas.

Conservation Measure 5. Conduct Vegetation Removal or Heavy Equipment Operation
Adjacent to Vegetated Habitat Outside of Nesting Season for Those Species Protected by the
Migratory Bird Treaty Act.

a) Due to the presence of habitat for MBTA species within and adjacent to the project site
and access routes, any grubbing, mowing, removal of surface vegetation, excavation, or other
activity involving heavy equipment in or adjacent to vegetated areas will not be scheduled
during the nesting season for song birds, between February 15 and August 31 to avoid
potential impacts on nesting birds, whenever feasible. Nesting season for owls, hawks, and
eagles may begin earlier than songbirds, as early as October. Areas within the project site
where these birds roost or nest, including dead trees with snags and natural cavities, will be
surveyed by qualified biologist prior to vegetation removal. If nesting birds are identified that
may be affected by the proposed activities, then an appropriate work buffer will be
established or work will be delayed until nesting activity has been completed to ensure that
the nesting bird activity is not adversely impacted.

b) A qualified biologist, hired by the Responsible Party will perform a nesting bird survey
and confirm that active nests would not be affected. The results of the survey would be
submitted to the CDFW and the Service, as appropriate. See Conservation 700 Measures 15
and 16 for further measures to avoid effects on least Bell’s vireo and coastal California
gnatcatcher.

Habitat Protection and Restoration Measures
Conservation Measure 6. Minimize the Potential for Establishment of Invasive Plant Species.

Project activities will minimize the potential for invasive plant species (i.e. weeds) or soil
pathogens to become established in disturbed areas and spread into restoration areas or natural
areas. Weeds generally include those species listed by the California Invasive Plant Council and
any species that can invade natural or restoration areas, and replace or preclude the establishment
of native or other more desirable species. Equipment and/or vehicles used for remediation
activities in off-road locations will utilize dry-truck cleaning measures (e.g. rumble strips,
brushing) upon entering SSFL and/or the project site.

Conservation Measure 7. Avoid, Minimize, and Mitigate for Disturbance to Corps
Jurisdictional Wetlands and Waters of the U.S. and wetlands and waters under CDFW
Jjurisdiction.

This measure is included because proper functioning of drainages and wetland features is
necessary to support overall ecosystem functioning, including the ability to support endangered,
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threatened, and sensitive species onsite. Additionally, some of these features may have potential
to provide habitat for threatened and endangered species.

a) No dumping or fill will be placed in any Clean Water Act (CWA) Section 404 Waters of
the U.S. except as authorized by a permit from the Corps in support of the CWA (33) United
States Code (U.S.C.) 1251 - 1387 Section 404, 33 CFR 328.3, 40 CFR 122.2, the Soil and
Water Conservation Act (16) U.S.C. 2001 - 2009, and MCO P5090.2A, 11201.3.

b) Implement erosion BMPs for erosion and sediment control during soil remediation,
building demolition, and any other ground disturbance activities in order to stop excess
sediment flow into drainages, Waters of the U.S., and wetland features.

¢) When soil disturbance occurs during the rainy season (November 1 to May 1), erosion and
sedimentation BMPs will be installed and maintained immediately downslope of work areas
until work is completed and disturbed areas have been re-contoured and physically stabilized.

d) Natural ephemeral drainages that are within the soil disturbance areas will be
reconstructed as soon as possible to restore drainage patterns.

e) Man-made drainage features that are impacted by project activities may not need to be
restored to pre-disturbance condition, but may need to be replaced to restore the drainage
patterns from the site. If drainage needs to be restored, it will be done in a manner that
mimics the natural drainage on the site.

f) In accordance with the Corps requirements, mitigation measures include a sequence of (1)
seeking to avoid impacts, (2) minimizing impacts in space and/or time, and (3) providing
compensation for impacts that are unavoidable. A SWPPP will be prepared and will
incorporate BMPs, such as silt fences, silt basins, and gravel bags, or other measures to
control erosion and prevent the release of sediment and contaminants that have the potential
to move downstream or could be harmful to aquatic resources, such as vernal pools that may
support listed species.

Conservation Measure 8. Avoid and Minimize Disturbance to Sensitive Upland Vegetation.

Disturbance to Venturan coastal sage scrub, dipslope grassland, sandstone outcrops (including
vegetated sandstone outcrops), chaparral, southern California walnut woodland, coast live oak
woodland, southern willow scrub, mulefat scrub, and coast live oak riparian woodland, will be
avoided and minimized to the extent practicable. Avoiding or minimizing adverse impacts to
these relatively undisturbed native habitats is emphasized because of the difficulty and time
involved in restoring their function, once the soil has been removed. Although restoration has
been done on some interim remediation sites within SSFL, these sites were restored using topsoil
obtained from elsewhere on SSFL. Boeing has identified onsite borrow areas suitable for
providing backfill for their remediation activities and the effects of using the onsite borrow areas
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are addressed in this BA. For remediation to be performed pursuant to the AOC, DOE is required
to use suitable backfill soil; however, offsite sources of soils to be used as backfill and in
restoration by DOE have not been identified. Proper functioning of these habitats is necessary to
support overall ecosystem functioning on SSFL including the site’s ability to support
endangered, threatened, and sensitive species and designated critical habitat.

a) Design the final project to avoid or minimize impacts to sensitive native habitats by
reducing disturbance footprints to the maximum extent practicable. Staging areas, laydown
areas, and/or other temporary construction-related requirements will be located within
already disturbed areas or non-sensitive habitat types.

b) Restore sensitive habitats that are temporarily disturbed as a result of project
implementation to pre-project conditions as soon as possible to prevent net loss of habitat.
Areas that cannot be restored within a short period of time (long-term impact) or are
permanently impacted by project activities may require additional measures to compensate
for temporary or permanent loss of sensitive habitats. :

c¢) Topsoil below allowable chemical and radionuclide levels, if available, will be salvaged if
practicable for eventual use in onsite habitat restoration.

Conservation Measure 9. Develop a Revegetation and Habitat Restoration Plan.

A qualified biologist will prepare a site-specific Revegetation and Habitat Restoration Plan
(RHRP), in consultation with the Service and CDFW that includes a description of existing
conditions in the action area, areas of impact, site preparation and revegetation methods,
maintenance and monitoring criteria, performance standards, and adaptive management
practices. Cover standards will be developed for each plant community target, and cover values
will be established for each layer (i.e. herb, shrub, and/or tree layers).

The RHRP will be developed and approved by appropriate agencies prior to the initiation of
ground disturbance or construction activities. The RHRP will address all revegetation efforts
associated with the soil disturbances. It will include specific erosion control measures, irrigation
requirements, species composition, seed-mix origins and ratios for that particular habitat, weed
control, water regimes, maintenance activities, success criteria, and monitoring requirements.
The RHRP will, at a minimum, include the following:

a) Specification of revegetation methods, including seeding and/or planting of container
stock, salvaged plants, cuttings, or other propagules collected or propagated from onsite
sources, including any sensitive plant species that would be impacted during soil disturbance
or other construction activities.

b) Establishment of an onsite nursery and use of onsite sources for growing medium (i.e.
clean, weed-free soil) and propagules to avoid risk of introducing foreign pathogens, such as
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water mold (Phytophthora spp.), and unwanted pests, such as Argentine ants (Linepithema
humile), into restoration areas that may subsequently disperse and establish in undisturbed
natural areas adjacent to restoration areas.

c) A schedule for seed and propagule collection for use in revegetation, as well as a schedule
for construction and operation of the onsite propagation and growing facility. Propagule
collection and propagation of plants in the growing facility will need to be initiated
sufficiently in advance of remediation activities (a minimum of two growing seasons prior to
the initial need for post-remediation revegetation) in order to generate adequate seed stock
and container stock for use in revegetation.

d) Seed mixes will include only species native to the site and will be collected from onsite or
nearby sources. The species mix to be used will contain species capable of providing self-
sustaining native vegetation; for example, a suggested seed mix for Venturan coastal sage
scrub could include the following species: California sagebrush, California buckwheat,
coyote brush (Baccharis pilularis), black sage, purple sage (S. leucophylla), and deerweed
(Acmispon glaber).

e) Topsoil below allowable chemical and radionuclide levels, if available, will be salvaged if
practicable using two lifts: the first to salvage the seed bank and the second to salvage the
soil biota in the root zone. The topsoil will be saved in two separate covered stockpiles close
to the project site and replaced accordingly after final reconfiguration of disturbed areas.

f) Salvage uncontaminated and pest- or disease-free organic debris, including trees and
shrubs downed during site clearing, for use as fill, mulch, compost, or habitat creation.

g) After completion of topsoil replacement and related grading and prior to initiation of
restoration, graded areas will be inspected by a Project Biologist (or revegetation specialist)
to determine whether any remedial measures are required prior to initiation of revegetation.
Remedial measures may include re-grading, installation of erosion control methods, weed
control, and installation of irrigation, if needed.

h) Revegetation of disturbed areas will be initiated the first fall after completion of final
grading activities and before the winter rainfall season if feasible to minimize the need for
watering and encourage early establishment of plants to reduce the potential for erosion
associated with rain events. Supplemental watering may be required if reseeding/replanting
must be conducted after the start of the rainy season.

1) Incorporate monitoring procedures, including periodic qualitative and quantitative
assessments and minimum performance criteria, for revegetation and erosion control. The
performance criteria and remedial actions need to consider the uncertainties of revegetation
and restoration of sensitive habitats and sensitive plant species.
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j) Appropriate remedial measures will be identified if the restoration is not progressing as
expected. At a minimum, remedial measures may include invasive species control (e.g. hand
removal, mechanical and herbicide control), reseeding/replanting, supplemental irrigation,
and erosion control. The use of pesticides will be minimized through the use of green
alternatives (for example, non-chemical solarizing technique) and an integrated pest
management plan.

k) The monitoring and maintenance program duration and frequency will be specified to
ensure the restoration sites are successful. RHRP Progress Reports will be submitted
annually to all approval agencies. The progress reports will include an introduction, methods,
results, and a summary of activities, findings, trends, and recommendations. There will be a
period of monitoring, with no maintenance (including irrigation and weed control) to ensure
the project site is self-sustaining and will not fail without maintenance (including
supplemental water) or will not decline due to the presence of aggressive weedy species.

1) Minimize removal of existing vegetation during remediation.
Conservation Measure 10. Develop a Tree Management and Preservation Plan.

A Tree Management and Preservation Plan will be developed using a certified arborist. The goal
of the plan is to offset tree impacts through a sustainable, customized plan that is suitable for the
site’s unique opportunities for tree preservation, enhancement, and establishment. The plan will
identify trees protected by Ventura County, including coast live oak, sycamore, historical and
heritage trees (protected trees), or special-status trees (e.g. southern California black walnut) that
could be impacted within or adjacent to remediation areas, as well as those located outside of the
project footprint that would be preserved. The plan will define direct and indirect impacts and
include protection measures and options (such as tree relocation or replacement) within and
outside of cleanup areas and the locations of mitigation areas within the project area boundary.
Some flexibility will be required in applying protection measures to allow necessary
contamination removal, and it is recognized that it is preferable to retain a tree rather than
removing it even when contamination needs to be removed within its protective zone. The
following protection measures may be used:

a) Fencing of oak and other protected trees adjacent to demolition and remediation activities
areas.

b) Placement of fill, storage of equipment, and grading prohibited within the protective zone
(minimum of 5 feet from the drip line or 15 feet from the trunk of the tree, whichever

distance is greater) of a tree proposed for preservation.

c) Limit grade changes near the protective zones of trees.
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d) Temporary retaining walls may be built to protect trees proposed for preservation from
surrounding cut and fill. Retaining walls may be placed outside of the protective zone of the
tree to be preserved.

For trees impacted by project activities, where mitigation is required, the Tree Management and
Preservation Plan, which may be separate from or incorporated into the RHRP (see Conservation
Measure 9), will specify performance measures, maintenance and monitoring requirements,
adaptive management, and regulatory authorities.

Conservation Measure 11. Soil Stabilization.

In conjunction with reseeding and when topsoil is unavailable, soil stabilization BMPs will be
used, including soil binders, erosion mats, gabion walls (outside of stream channels), and erosion
control check dams, where applicable. An updated SWPPP will guide erosion control measures
for all activities (e.g. demolition and remediation activities). Dust control measures would be
developed and implemented to minimize fugitive dust and limit soil losses due to wind. The
SWPPP will require all structural and non-structural BMPs to be installed and implemented in
accordance with approved plans and specifications prior to the beginning of demolition and
remediation activities. The project plans specified above will incorporate the following specific
measures when and if applicable:

a) Use geotextile bags or nets to contain excavated sediment, facilitate sediment drying, and
increased ease of sediment placement or transport, when appropriate.

b) Utilize erosion control products such as silt fences, sand bags, straw wattles, basins, and
fiber rolls to aid in capturing sediment runoff, particularly along the bases of slopes, runoff
pathways, and drainage ditches.

c¢) Provide contaminant control by using de-watering, runoff controls, tire washes,
containment for chemical storage areas, demolition and remediation equipment
decontamination, stockpile management, spill prevention and control measures, and
protective sheeting or tarps on steep slopes prior to rain events.

d) Restore and maintain surface water banks that mirror natural conditions.

e) Install and maintain basins to capture sediment runoff along sloped areas and use
excavated areas to serve as temporary retention basins; develop rain water retention basins or
a collection system with barrels or cisterns to capture precipitation for potential onsite use.
Retention basins should be designed in a way and appropriately treated to avoid creating
mosquito breeding grounds.

f) Install earthen berms that utilize onsite/local materials to manage run-on and/or runoff
stormwater.
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g) Use gravel roads, porous pavement, and separated pervious surfaces rather than
impermeable materials to maximize infiltration.

h) Cover filled excavations with an appropriate erosion control fabric (preferably
biodegradable) or mulch to stabilize soil (prevent erosion) and serve as a substrate for
ecosystems.

i) Use soil stabilization BMPs to help in reseeding success, including soil binders, erosion
mats, and erosion control check dams.

j) Use captured rainwater, uncontaminated wastewater, or treated water for building
demolition and soil and groundwater remediation activities or site restoration activities when
possible (e.g. for wash water, irrigation, dust control, constructed wetlands, or other uses).

k) Establish protocols for proper storage and use of hazardous materials during the building
demolition and soil and groundwater remediation phase.

1) Establish spill response procedures.
m) Use dust control measures to prevent soil erosion during the remediation phases.

n) Provide for erosion control through planting and maintenance of native vegetation within
the disturbed areas.

Include design features that replicate the natural site drainage patterns to the extent possible, with
minimal constructed features to allow for long-term erosion control and successful revegetation.

Special Conservation Measures for Listed and Sensitive Plant and Wildlife
Species

Conservation Measure 12. Avoidance and Minimization of Impacts to Braunton’s milkvetch,
Santa Susana tarplant, other Sensitive Plant Species and Associated Critical Habitat.

a) Prior to access, excavation, demolition, remediation, installation of equipment, or any
other activity associated with the proposed project, the Project Biologist will survey all
proposed remediation, staging, and access areas, plus a buffer of 100 feet, for presence of
federally and state-listed threatened or endangered plants, including Braunton’s milkvetch
and Santa Susana tarplant, and other sensitive plant species such as Malibu baccharis,
Catalina mariposa lily (Calochortus catalinae), slender mariposa lily (Calochortus clavatus
var. gracilis, Plummer’s mariposa lily (Calochortus plummerae), or other mariposa lily
(Calochortus spp.), California screw moss (Tortula californica), and any Dudleya species
(other than chalk dudleya [Dudleya pulverulenta] or lance-leaved dudleya [D. lanceolata)).
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Plants will be mapped and clearly marked, and numbers of individuals and their condition
will be determined and recorded.

b) Remediation access routes will be adjusted as needed to maximize avoidance of impacts to
individuals or populations of Braunton’s milkvetch or any other sensitive plant species and
associated critical habitat. The Project Biologist will be responsible for overseeing
demolition and remediation to ensure compliance with the conservation measures for
preventing unanticipated impacts to Braunton’s milkvetch and any other sensitive plant
species. The Project Biologist will be on site during access, vegetation removal, and any
other remediation activities with the potential to impact sensitive plant species.

c¢) Dust migration in or adjacent to areas that support sensitive species will be minimized by
lightly spraying areas of exposed soil with water during excavation activities when weather
conditions require the use of dust control measures.

d) If any sensitive plants occur within 100 feet of a proposed demolition or remediation area,
the Project Biologist will flag their locations and work with the project team to avoid or
minimize impacts to the species.

e) Where impacts to Braunton’s milkvetch or other sensitive plant species are unavoidable, a
salvage, propagation, and replanting program will be developed and implemented as part of
the RHRP. That plan will include the following aspects:

* Utilize both seed and salvaged (excavated) plants, constituting an ample and
representative sample of each colony of the species that would be impacted. The program
should consider perpetuating the genetic lines represented on the impacted sites by
obtaining an adequate sample prior to construction, propagating them, and using them in
the restoration of that site. The program should also consider that the salvage and
transplant of listed species is experimental and often has low success.

» Incorporate provisions for recreating suitable habitat and measures for re-establishing
self-sustaining colonies of Braunton’s milkvetch and other sensitive plant species on the
site.

* Include provisions for monitoring and performance assessment, including standards that
will allow annual assessment of progress and provide for remedial action should the
species fail to re-establish successfully.

* The program would require approval from the Service and CDFW prior to its
implementation, and activities involving handling of sensitive plant species will require
appropriate permits from CDFW.
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Conservation Measure 13. Avoidance of Vernal Pools and Vernal Rock Pools Potentially
" Occupied by Listed Vernal Pool Species including Riverside Fairy Shrimp and/or Vernal Pool
Fairy Shrimp.

a) Prior to any work within 250 feet of vernal pools or vernal rock pools, and depressional
features that support a hydroperiod sufficient to complete the fairy shrimp lifecycle, surveys
should be conducted during the appropriate season(s) to determine the presence of federally
listed Riverside and vernal pool fairy shrimp. Surveys must be conducted by a Service
permitted fairy shrimp biologist. If listed fairy shrimp are identified, the Service would be
notified by the permitted biologist within 10 working days of the discovery and work within
250 feet of occupied habitat (other than protective measures identified below) will not
proceed until Responsible Party consultation with the Service on how to proceed has
concluded.

b) To avoid impacts to federally listed fairy shrimp, occupied vernal pools and vernal rock
pools, and depressional features that support a hydroperiod sufficient to complete the fairy
shrimp lifecycle, within 250 feet of the project boundary will be identified on project
construction plans. Occupied fairy shrimp habitat (vernal pools and vernal rock pools) within
250 feet of the project footprint will be clearly identified in the field with flagging or
exclusion fencing. Pools occupied by fairy shrimp and vernal pool features in the proposed
AOC biological exemption areas, or similar locations identified in Boeing’s areas of
responsibility, will be monitored by the Project Biologist during construction; the Project
Biologist will be responsible for ensuring compliance with conservation measures and
preventing unanticipated impacts to vernal pools, rock pools and vernal pool species.

c¢) Any demolition or remediation that could indirectly affect vernal pools or potential
suitable habitat for federally listed fairy shrimp associated with vernal pools, rock pools, and
vernal pool watersheds will occur outside of the rainy season (about November 1 to June 1)
and in dry conditions only. Following the initial clearing of features, ongoing demolition and
remediation activities can occur in the wet season by incorporating specific measures to
protect surface water quality in vernal pools (e.g. use of jute netting into the SWPPP,
geotextiles, wattling, and other materials), as determined by the Project Biologist, to avoid an
increase or decrease of water quantity, sediment transport, and change in water quality runoff
to pool basins. Sedimentation into basins will be prevented and soil-disturbing activities
during the rainy season or when ground is wet (about November 1 to June 1) will be
minimized.

d) Fueling of equipment and vehicle washing will be allowed only in designated areas and
will not occur within 100 feet of any vernal pool or vernal rock pool or other aquatic habitat,
including intermittent drainages.
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e) Stockpiled soils will be placed on top of heavy-duty plastic sheeting on areas with an
impervious surface. All stockpiles will be covered with material adequate to prevent soil
transport by wind or rainwater. Covers will be maintained in good condition.

Conservation Measure 14. Avoidance of California Red-legged Frog and associated Critical
Habitat.

To ensure that the unlikely event of the California red-legged frog migrating into the proposed
work areas does not result in an impact to the species, a qualified biologist will conduct pre-
demolition and pre-remediation surveys within work areas containing suitable habitat, as well as
biological monitoring during demolition and remediation activities. the Service’s (2005)
guidance on habitat assessment and field surveys will be followed to determine presence/absence
of the species and suitable habitat. If the California red-legged frog is discovered in work zones
before or during demolition and remediation activities, the species will be avoided; demolition
and remediation activities will be immediately halted; and consultation will be initiated with the
Service to determine an appropriate response before demolition and remediation activities can
begin/restart.

Conservation Measure 15. Avoidance of Least Bell’s Vireo.

Any required clearing of woody riparian vegetation will take place outside of the breeding
season for the least Bell’s vireo (March 15 to August 31). When avoidance is not practicable, the
following measures will be implemented:

a) If activities cannot occur outside of the breeding season, then pre-activity surveys will be
conducted by a qualified biologist for all individual active nests of listed species in all
suitable habitats within 300 feet of the proposed activities.

b) If an active nest occurs within 300 feet of the proposed activity, then project activities
other than the use of existing roads will be delayed until after young fledge from the nest.

¢) A qualified biologist will monitor nest progress and activities in and adjacent to riparian
habitats to ensure compliance.

Pre-project surveys, when applicable, will adhere to the Service’s (2001) least Bell’s vireo
survey guidelines as a recognized method to determine presence or absence of the species and its
habitat and be conducted during the April 10 to July 31 ideal survey window within one year in
advance of construction activity.

Conservation Measure 16. Avoidance of Coastal California Gnatcatcher.

Prior to any clearing of vegetation or soil removal in Venturan coastal sage scrub or other
suitable habitat for the coastal California gnatcatcher, the Service’s presence/absence survey
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protocol (Service 1997a) will be implemented. Suitable habitat for coastal California gnatcatcher
includes sage scrub communities dominated by species of sagebrush (Artemisia spp.), sage
(Salvia spp.), buckwheat (Eriogonum spp.), and bush sunflower as described in Section 4.2.1.1,
of the final BA. Because surveys could be required years from now, the identification of suitable
habitat to be surveyed will be made by individuals permitted to conduct coastal California
gnatcatchers presence/absence surveys and will be based on conditions existing at the time of the
survey. If surveys are conducted during the ideal survey window (March 15 to June 30) with a
negative finding, they will be valid for a period of 1 year.

a) Pre-activity surveys in all suitable coastal California gnatcatcher habitats will be
conducted by a qualified biologist. If an active nest occurs within 300 feet of the proposed
activity, the biologist will immediately notify the Responsible Party, and the project activities
in the vicinity of the nest other than the use of existing roads will be delayed until after young
fledge from the nest. If active nests are observed, the biologist, in coordination with the
Service, will determine adequate set-backs from nests to prevent nest disturbance.

b) A qualified biologist will monitor nest progress and activities in and adjacent to coastal
California gnatcatcher habitat to ensure compliance. '

Conservation Measure 17. Environmental Mitigation Requirements and Monitoring Program.

DOE and Boeing will be in consultation with oversight agencies including the Service, CDFW,
Corps, CDTSC, and County of Ventura, as appropriate, and will be responsible for coordinating
and implementing the conservation and protection measures and permit requirements. Each
respective Responsible Party will consult with their project biologist and other qualified staff as
appropriate.
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DOE Section 106 Programmatic Agreement
Groundwater Investigation Standard Protection Measures from Attachment 8
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Standard Protection Measures

Archaeological and Native American review of proposed investigation well locations,
including identifying the boundaries of nearby archaeological resources to ensure
avoidance.

Modification of the location of investigation wells if they are located within 50 feet of
any archaeological resource.

Archaeological and Native American monitoring of all ground disturbance, including
vegetation removal, digging and moving soil, driving vehicles off-road, and staging
activities on previously undisturbed areas.

Flag archaeological site boundaries/buffer areas located within 30 feet of any
activity associated with new well installation, equipment staging, and/or off-road
use, and avoid all activity within the flagged areas.

Above-ground elements will be designed to minimize visibility on the landscape.

InfraTerra DRAFT
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