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SECTION 1
INTRODUCTION

A. PURPOSE

This document is a [_] policy-level, [X] project level Initial Study for evaluation of potential environmental impacts
resulting with the proposed Conditional Use Permit #18-0020 (Refer to Exhibit “A” & “B"). For purposes of this
document, the Conditional Use Permit will be called the “proposed project”.

B. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) REQUIREMENTS AND THE IMPERIAL COUNTY’S
GUIDELINES FOR IMPLEMENTING CEQA

As defined by Section 15063 of the State California Environmental Quality Act (CEQA) Guidelines and Section 7
of the County's “CEQA Regulations Guidelines for the Implementation of CEQA, as amended’, an Initial Study is
prepared primarily to provide the Lead Agency with information to use as the basis for determining whether an
Environmental Impact Report (EIR), Negative Declaration, or Mitigated Negative Declaration would be appropriate
for providing the necessary environmental documentation and clearance for any proposed project.

[ According to Section 15065, an EIR is deemed appropriate for a particular proposal if the following conditions
occur;

e The proposal has the potential to substantially degrade quality of the environment.

e The proposal has the potential to achieve short-term environmental goals to the disadvantage of long-term
environmental goals.

e The proposal has possible environmental effects that are individually limited but cumulatively considerable.
* The proposal could cause direct or indirect adverse effects on human beings.

[ According to Section 15070(a), a Negative Declaration is deemed appropriate if the proposal would not result
in any significant effect on the environment.

[] According to Section 15070(b), a Mitigated Negative Declaration is deemed appropriate if it is determined
that though a proposal could result in a significant effect, mitigation measures are available to reduce these
significant effects to insignificant levels.

This Initial Study has determined that the proposed applications will not result in any potentially significant
environmental impacts and therefore, a Negative Declaration is deemed as the appropriate document to provide
necessary environmental evaluations and clearance as identified hereinafter.

This Initial Study and Mitigated Negative Declaration are prepared in conformance with the California Environmen-
tal Quality Act of 1970, as amended (Public Resources Code, Section 21000 et. seq.); Section 15070 of the State
& County of Imperial's Guidelines for Implementation of the California Environmental Quality Act of 1970, as
amended (California Code of Regulations, Title 14, Chapter 3, Section 15000, et. seq.); applicable requirements
of the County of Imperial; and the regulations, requirements, and procedures of any other responsible public
agency or an agency with jurisdiction by law.

Pursuant to the County of Imperial Guidelines for Implementing CEQA, depending on the project scope, the County
of Imperial Board of Supervisors, Planning Commission and/or Planning Director is designated the Lead Agency,
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in accordance with Section 15050 of the CEQA Guidelines. The Lead Agency is the public agency which has the
principal responsibility for approving the necessary environmental clearances and analyses for any project in the
County.

C. INTENDED USES OF INITIAL STUDY AND NEGATIVE DECLARATION

This Initial Study and Mitigated Negative Declaration are informational documents which are intended to inform
County of Imperial decision makers, other responsible or interested agencies, and the general public of potential
environmental effects of the proposed applications. The environmental review process has been established to
enable public agencies to evaluate environmental consequences and to examine and implement methods of
eliminating or reducing any potentially adverse impacts. While CEQA requires that consideration be given to
avoiding environmental damage, the Lead Agency and other responsible public agencies must balance adverse
environmental effects against other public objectives, including economic and social goals.

The Initial Study and Mitigated Negative Declaration, prepared for the project will be circulated for a period of 20
days (30-days if submitted to the State Clearinghouse for a project of area-wide significance) for public and agency
review and comments. At the conclusion, if comments are received, the County Planning & Development Services
Department will prepare a document entitled “Responses to Comments” which will be forwarded to any
commenting entity and be made part of the record within 10-days of any project consideration.

D. CONTENTS OF INITIAL STUDY & NEGATIVE DECLARATION

This Initial Study is organized to facilitate a basic understanding of the existing setting and environmental
implications of the proposed applications.

SECTION 1

I. INTRODUCTION presents an introduction to the entire report. This section discusses the environmental
process, scope of environmental review, and incorporation by reference documents.

SECTION 2

Il. ENVIRONMENTAL CHECKLIST FORM contains the County’s Environmental Checklist Form. The checklist
form presents results of the environmental evaluation for the proposed applications and those issue areas that
would have either a significant impact, potentially significant impact, or no impact.

PROJECT SUMMARY, LOCATION AND EVIRONMENTAL SETTINGS describes the proposed project
entitiements and required applications. A description of discretionary approvals and permits required for project
implementation is also included. It also identifies the location of the project and a general description of the
surrounding environmental settings.

ENVIRONMENTAL ANALYSIS evaluates each response provided in the environmental checklist form. Each
response checked in the checklist form is discussed and supported with sufficient data and analysis as necessary.
As appropriate, each response discussion describes and identifies specific impacts anticipated with project
implementation.

SECTION 3

Il. MANDATORY FINDINGS presents Mandatory Findings of Significance in accordance with Section 15065 of
the CEQA Guidelines.

IV. PERSONS AND ORGANIZATIONS CONSULTED identifies those persons consulted and involved in
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preparation of this Initial Study and Negative Declaration.
V. REFERENCES lists bibliographical materials used in preparation of this document.
VI. NEGATIVE DECLARATION - COUNTY OF IMPERIAL
VIl. FINDINGS
SECTION 4
VIIl. RESPONSE TO COMMENTS (IF ANY)
IX. MITIGATION MONITORING & REPORTING PROGRAM (MMRP) (IF ANY)
E. SCOPE OF ENVIRONMENTAL ANALYSIS
For evaluation of environmental impacts, each question from the Environmental Checklist Form is summarized
and responses are provided according to the analysis undertaken as part of the Initial Study. Impacts and effects

will be evaluated and quantified, when appropriate. To each question, there are four possible responses, including:

1. No Impact: A "No Impact’ response is adequately supported if the impact simply does not apply to the
proposed applications.

2. Less Than Significant Impact: The proposed applications will have the potential to impact the environment.
These impacts, however, will be less than significant; no additional analysis is required.

3. Less Than Significant With Mitigation Incorporated: This applies where incorporation of mitigation
measures has reduced an effect from “Potentially Significant Impact’ to a “Less Than Significant Impact".

4. Potentially Significant Impact: The proposed applications could have impacts that are considered
significant. Additional analyses and possibly an EIR could be required to identify mitigation measures that
could reduce these impacts to less than significant levels.

F. POLICY-LEVEL or PROJECT LEVEL ENVIRONMENTAL ANALYSIS

This Initial Study and Mitigated Negative Declaration will be conducted under a [] policy-level, [ project level
analysis. Regarding mitigation measures, it is not the intent of this document to “overlap” or restate conditions of
approval that are commonly established for future known projects or the proposed applications. Additionally, those
other standard requirements and regulations that any development must comply with, that are outside the County's
jurisdiction, are also not considered mitigation measures and therefore, will not be identified in this document.

G. TIERED DOCUMENTS AND INCORPORATION BY REFERENCE

Information, findings, and conclusions contained in this document are based on incorporation by reference of tiered
documentation, which are discussed in the following section.

1. Tiered Documents

As permitted in Section 15152(a) of the CEQA Guidelines, information and discussions from other documents
can be included into this document. Tiering is defined as follows:

“Tiering refers to using the analysis of general matters contained in a broader EIR (such as the one prepared
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for a general plan or policy statement) with later EIRs and negative declarations on narrower projects;
incorporating by reference the general discussions from the broader EIR; and concentrating the later EIR or
negative declaration solely on the issues specific to the later project.”

Tiering also allows this document to comply with Section 15152(b) of the CEQA Guidelines, which discourages
redundant analyses, as follows:

‘Agencies are encouraged to tier the environmental analyses which they prepare for separate but related
projects including the general plans, zoning changes, and development projects. This approach can eliminate
repetitive discussion of the same issues and focus the later EIR or negative declaration on the actual issues
ripe for decision at each level of environmental review. Tiering is appropriate when the sequence of analysis
is from an EIR prepared for a general plan, policy or program to an EIR or negative declaration for another
plan, policy, or program of lesser scope, or to a site-specific EIR or negative declaration.”

Further, Section 15152(d) of the CEQA Guidelines states:

“Where an EIR has been prepared and certified for a program, plan, policy, or ordinance consistent with the
requirements of this section, any lead agency for a later project pursuant to or consistent with the program,
plan, policy, or ordinance should limit the EIR or negative declaration on the later project to effects which:

(1) Were not examined as significant effects on the environment in the prior EIR; or

(2) Are susceptible to substantial reduction or avoidance by the choice of specific revisions in the project, by
the imposition of conditions, or other means.”

2. Incorporation By Reference

Incorporation by reference is a procedure for reducing the size of EIRs/MND and is most appropriate for
including long, descriptive, or technical materials that provide general background information, but do not
contribute directly to the specific analysis of the project itself. This procedure is particularly useful when an
EIR or Negative Declaration relies on a broadly-drafted EIR for its evaluation of cumulative impacts of related
projects (Las Virgenes Homeowners Federation v. County of Los Angeles [1986, 177 Ca.3d 300]). Ifan EIR
or Negative Declaration relies on information from a supporting study that is available to the public, the EIR
or Negative Declaration cannot be deemed unsupported by evidence or analysis (San Francisco Ecology
Center v. City and County of San Francisco [1975, 48 Ca.3d 584, 595]). This document incorporates by
reference appropriate information from the “Final Environmental Impact Report and Environmental
Assessment for the “County of Imperial General Plan EIR" prepared by Brian F. Mooney Associates in 1993
and updates.

When an EIR or Negative Declaration incorporates a document by reference, the incorporation must comply
with Section 15150 of the CEQA Guidelines as follows:

e The incorporated document must be available to the public or be a matter of public record (CEQA
Guidelines Section 15150[a]). The General Plan EIR and updates are available, along with this
document, at the County of Imperial Planning & Development Services Department, 801 Main Street, El
Centro, CA 92243 Ph. (442) 265-1736.

e This document must be available for inspection by the public at an office of the lead agency (CEQA
Guidelines Section 15150[b]). These documents are available at the County of Imperial Planning &
Development Services Department, 801 Main Street, El Centro, CA 92243 Ph. (442) 265-1736.

* These documents must summarize the portion of the document being incorporated by reference or briefly
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describe information that cannot be summarized. Furthermore, these documents must describe the
relationship between the incorporated information and the analysis in the tiered documents (CEQA
Guidelines Section 15150[c]). As discussed above, the tiered EIRs address the entire project site and
provide background and inventory information and data which apply to the project site. Incorporated
information and/or data will be cited in the appropriate sections.

e These documents must include the State identification number of the incorporated documents (CEQA
Guidelines Section 15150[d]). The State Clearinghouse Number for the County of Imperial General Plan
EIR is SCH #93011023.

e The material to be incorporated in this document will include general background information (CEQA
Guidelines Section 15150[f]). This has been previously discussed in this document.

Imperial County Planning & Development Services Department Initial Study, Environmental Checklist Form & Negative Declaration for JR Simplot Company; CUP18-0020
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1. Environmental Checklist

1. Project Title: Conditional Use Permit #18-0020; J.R. Simplot Company

2. Lead Agency: Imperial County Planning & Development Services Department

3. Contact person and phone number: Joe Hernandez, Planner IV, (442) 265-1736, ext. 1748
4. Address: 801 Main Street, El Centro CA, 92243

5. E-mail: joehernandez@co.imperial.ca.us

6. Project location: 318 W. Harris Road, Imperial, CA

7. Project sponsor's name and address: J.R. Simplot Company
302 Danenberg Drive
El Centro, CA 92243

8. General Plan designation: Mesquite Lake Specific Plan Area
9. Zoning: ML-I-2 (Mesquite Lake Medium Industrial)

10. Description of project: The proposed project is a relocation of the fertilizer terminal facility located at 302
Danenberg Drive, El Centro, CA. The Terminal will receive, warehouse and ship fertilizer. The facility will
have capacity to store 14,075 tons of up to eight products segregation of dry fertilizer, and 15,000 tons of up
to four products segregations of liquid fertilizer.

11. Surrounding land uses and setting: The project site is surrounded by farmland to the North, East, West
and South. The Southern Pacific Railroad is located just east of the site.

12. Other public agencies whose approval is required Planning Commission, Imperial County Public Works
Department, Imperial County Environmental Health Services, Imperial County Fire Department.

13. Have California Native American tribes traditionally and culturally affiliated with the project area requested
consultation pursuant to Public Resources Code section 21080.3.1? No, a letter has been sent out to the
Quechan Indian Tribe on August 20, 2018 and no response has been received.
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one impact
that is a "Potentially Significant Impact" as indicated by the checklist on the following pages.

[0  Aesthetics O Agriculture and Forestry Resources O  AirQuality

O  Biological Resources O Cultural Resources 0  Energy

O Geology /Soils | Greenhouse Gas Emissions O Hazards & Hazardous Materials
[0  Hydrology / Water Quality O Land Use / Planning [d  Mineral Resources

[0 Noise O Population / Housing [Od  Public Services

[J  Recreation O Transportation [J  Tribal Cultural Resources

[0  Utilities/Service Systems O Wildfire [OJ  Mandatory Findings of Significance

ENVIRONMENTAL EVALUATION COMMITTEE (EEC) DETERMINATION

After Review of the Initial Study, the Environmental Evaluation Committee has:

[] Found that the proposed project COULD NOT have a significant effect on the environment, and a NEGATIVE
DECLARATION will be prepared.

Found that although the proposed project could have a significant effect on the environment, there will not be a
significant effect in this case because revisions in the project have been made by or agreed to by the project proponent.
A MITIGATED NEGATIVE DECLARATION will be prepared.

[] Found that the proposed project MAY have a significant effect on the environment, and an ENVIRONMENTAL
IMPACT REPORT is required.

[ ] Found that the proposed project MAY have a "potentially significant impact" or "potentially significant unless
mitigated" impact on the environment, but at least one effect 1) has been adequately analyzed in an earlier document
pursuant to applicable legal standards, and 2) has been addressed by mitigation measures based on the earlier
analysis as described on attached sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze
only the effects that remain to be addressed.

[] Found thatalthough the proposed project could have a significant effect on the environment, because all potentially
significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE DECLARATION pursuant to
applicable standards, and (b) have been avoided or mitigated pursuant to that earlier EIR or NEGATIVE
DECLARATION, including revisions or mitigation measures that are imposed upon the proposed project, nothing
further is required.

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE DE MINIMIS IMPACT FINDING: [ Yes [INo
EEC VOTES YES NO ABSENT
PUBLIC WORKS ] O X
ENVIRONMENTAL HEALTH SVCS X ] ]
OFFICE EMERGENCY SERVICES X J U]
APCD D [] []
AG X [ L]
SHERIFF DEPARTMENT ] [l X
ICPDS X ] ]
Qor M_M/ 1%/
Jim Minnick, Director of Planning/EEC Chairman Date:
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PROJECT SUMMARY

A. Project Location: The proposed project site is located at 318 West Harris Road, Imperial,
CA, located within a portion of Tract 141 and 183, Township 14 South, Range 14 East,
SBB&M. The 39.96(t)-acre parcel is located on Imperial County Assessor Parcel
(APN) 040-340-043-000.

B. Project Summary: (Proposed Activities). The applicant proposes to relocate its’ fertilizer
warehouse/terminal where fertilizer will be received, warehoused and shipped. The
project site will receive both solid and liquid fertilizers via Southern Pacific Rail Road
and distribute the fertilizer via trucks. In terms of fertilizer, the facility will utilize
segregation for storage purposes. Segregation is a mixture of different kinds of
fertilizers in order to obtain a predicted N-P-K' chemical composition of solid fertilizer
(Miserque, O. and E. Pirard). Therefore, the facility will have the capacity to store
14,075 tons of eight different dry/solid product segregations, and 15,000 tons of four
different product segregations of liquid fertilizer. Both the liquid and solid fertilizer will
be shipped via truck to recipients.

(Proposed Project Site and Circulation): The primary entrance for the facility is on
Harris Road, west of the Southern Pacific Railroad tracks. This primary entrance will
receive automobiles for employees and business related traffic. Traffic related activity
will include inspection, employees, visitors as well as distribution trucks. Per the
County Fire Marshall, a secondary access point will be required for emergency access
only. This entrance shall not affect the amount of project traffic counts and will be
located just west of the main entrance. Trucks will travel on SR 86 from the distribution
to the end users’ locations according to the proposed site plan. There will be paved
roadway on site for queuing of trucks.

(Operations — Solid Fertilizer): Located at the northern portion of the facility, a proposed
rail yard will be used for unloading fertilizer material. At the north/western side of the
facility, a 250 TPH drag chain bucket elevator and conveyor will transfer dry fertilizer
product from the train cars into Dry Bulk Warehouse 1. The conveyor will receive the
product at a shallow rail receiving pit, placed below the working tract, and convey the
material to the diverter located with the Dry Bulk Warehouse 1. Once fertilizer reaches
this diverter, there are options; (a) the fertilizer will be diverted via a conveyor belt to
be stored within Dry Bulk Warehouse 1 and (b) the fertilizer will be transported via an
additional covered conveyor beit that will run perpendicular from Dry Bulk Warehouse
1 to its destination in Dry Bulk Warehouse 2 where the fertilizer will be stored. Wall
separating the different types of fertilizer will be 10’ high, made out of large cement
blocks, and will be moveable to allow for seasonal and market demand fluctuations.
The two warehouse building are identical in size: 100’ x 340’ with a peak height of 50’.
The building will be set up to allow drive through loading. A passageway will be
constructed between the buildings to allow a front end loader to travel between the
buildings. Prior to operation of the drag chain bucket elevator, applicant will have filed
and received permit approval.
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(Liquid Fertilizer): Located on the north/eastern side of the facility will be two stations
for the unloading of liquid fertilizer from train cars. All unloading stations will be spill
containment area construction of curbs and concrete slabs. Five 60 Horse Power (HP)
pumps will be located at these unloading stations in order to pump the liquid fertilizer
to the Contained Liquid Storage Area, where the liquid fertilizer will be stored in four
different storage tanks ranging in sizes. Once liquid fertilizer is ready to be transported
to recipients, a 25 HP pump will pump liquid fertilizer to the loading location. This
location will have four different outlets connected to the four different storage tanks.
The fertilizer will be weighed by a 10’ x 80’ fully electronic scale located north of the
primary access. The product will be weighted via electronic scale upon receipt and
before shipping to clients.

(Utilities): The applicant will have an agreement with the County of Imperial to supply
potable water via reservoir tanks. Due to project site location, sewage will be disposed
via septic tank and leach bed field. An office and maintenance shop will be provided
for employees, along with corresponding amount of parking. Outside lighting will be
provided for night operations.

C. Environmental Setting: The project site is surrounded by farmland to the North, East
West and South. The Southern Pacific Railroad is located just east of the site.

D. Analysis: Under the Land Use Element of the Imperial County General Plan, the
project site is designated as “Specific Plan Area” and is zoned “MLI-2 (Mesquite Lake
Medium Industrial Zone” and would be considered consistent with the Imperial
County’s General Plan, the Mesquite Lake Specific Plan and with the County’s Land
Use Ordinance requirements with the approval of the Conditional Use Permit.

E. General Plan Consistency: The project is located within the County’s General Plan
designation of “Specific Plan Area” and within the Mesquite Lake Specific Plan. The
Project could be considered consistent with the General Plan.
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Exhibit “A”
Vicinity Map
PROJECT LOCATION MAP
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Exhibit “B”
Site Plan/Tract Map/etc.
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EVALUATION OF ENVIRONMENTAL IMPACTS:

1)

A brief explanation is required for all answers except "No Impact” answers that are adequately supported by the
information sources a lead agency cites in the parentheses following each question. A "No Impact” answer is
adequately supported if the referenced information sources show that the impact simply does not apply to
projects like the one involved (e.q., the project falls outside a fault rupture zone). A "No Impact" answer should
be explained where it is based on project-specific factors as well as general standards (e.g., the project will not
expose sensitive receptors to pollutants, based on a project-specific screening analysis).

All answers must take account of the whole action involved, including off-site as well as on-site, cumulative as
well as project-level, indirect as well as direct, and construction as well as operational impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist answers
must indicate whether the impact is potentially significant, less than significant with mitigation, or less than
significant. "Potentially Significant Impact” is appropriate if there is substantial evidence that an effect may be
significant. If there are one or more "Potentially Significant Impact" entries when the determination is made, an
EIR is required.

"Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the incorporation of
mitigation measures has reduced an effect from "Potentially Significant Impact" to a "Less Than Significant
Impact." The lead agency must describe the mitigation measures, and briefly explain how they reduce the effect
to a less than significant level (mitigation measures from "Earlier Analyses," as described in (5) below, may be
cross-referenced).

Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an effect
has been adequately analyzed in an earlier EIR or negative declaration. Section 15063(c)(3)(D). In this case, a
brief discussion should identify the following:

a) Earlier Analysis Used. Identify and state where they are available for review.

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within the scope of
and adequately analyzed in an earlier document pursuant to applicable legal standards, and state whether
such effects were addressed by mitigation measures based on the earlier analysis.

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures Incorporated,”
describe the mitigation measures which were incorporated or refined from the earlier document and the
extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for potential

impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or outside document

should, where appropriate, include a reference to the page or pages where the statement is substantiated.

Supporting Information Sources: A source list should be attached, and other sources used or individuals
contacted should be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead agencies
should normally address the questions from this checklist that are relevant to a project's environmental effects
in whatever format is selected.

The explanation of each issue should identify:

a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance
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Page 14 0f34

EEC ORIGINAL PKG



Potentially

Potentially Significant Less Than

Significant Unless Mitigation Significant
Impact Incorporated Impact No Impact
(PSI) (PSUMI) (LTSI) (NI)

AESTHETICS

Except as provided in Public Resources Code Section 21099, would the project:

a) Have a substantial adverse effect on a scenic vista or scenic
) highway? O O O I
a) The project site is located near State Highway 86; however, this highway is not designated as a
scenic highway under the Circulation and Scenic Highway Element of the Imperial County General
Plan. Therefore, no impacts are expected.

Substantially damage scenic resources, including, but not

limited to trees, rack outcroppings, and historic buildings within | ] [ X

a state scenic highway?

b) As explained under A) above, the proposed project would not appear to substantially damage a
scenic resource. Therefore, no impacts are anticipated.

¢) In non-urbanized areas, substantially degrade the existing
visual character or quality of public views of the site and its
surrounding? (Public views are those that are experienced
from publicly accessible vantage point.) If the project is in an O O X O
urbanized area, would the project conflict with applicable
zoning and other regulations governing scenic quality?
¢) The construction of the fertilizer terminal could temporarily alter the local view shed with building
materials placed on-site and trucks entering and leaving the site. With implementation of the
Mesquite Lake landscaping and industrial development standards. Compliance with the
development standards would reduce visual impacts to level less than significant.

d) Create a new source of substantial light or glare which would

) adversely affect day or nighttime vievss in thge area? O O I O
d) The proposed project will include lighting on-site for the offices and include installation of power
poles with light standards within the plant operation and parking area that may have an aesthetic
impact on those traveling on State Route 86 from these new light sources. But the light shall be
pointed downward to avoid glare onto the adjacent properties and SR 86 and to reduce nighttime
glare. Lighting is not considered to be a significant, adverse aesthetic impact; and thus less than
significant.

AGRICULTURE AND FOREST RESOURCES

in determining whether impacts to agricultural resources are significant environmental effects, lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California Department of Conservation as an optional model to
use in assessing impacts on agriculture and farmland. In determining whether impacts to forest resources, including timberland, are significant
environmental effects, lead agencies may refer to information compiled by the California Department of Forestry and Fire Protection regarding
the state’s inventory of forest land, including the Forest and Range Assessment Project and the Forest Legacy Assessment project; and forest
carbon measurement methodology provided in Forest Protocols adopted by the California Air Resources Board. --Would the project:

a) Convert Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance (Farmland), as shown on the maps
prepared pursuant to the Farmland Mapping and Monitoring Il Il X |
Program of the California Resources Agency, to non-
agricultural use?
a) The fertilizer terminal would be considered a farm-related business that supports the local and
national agricultural-related businesses and consistent with the current land use zoned ML-I-2
(Mesquite Lake Medium Industrial), so potential impact to the County’s agricultural appear to be
less than significant. The County of Imperial has zoned the Mesquite Lake Specific Plan Area for
future Industrial development and a Master EIR for this area was approved and certified by the
Board of Supervisors in 2006. Therefore, less than significant impact would be expected.

b)  Conflict with existing zoning for agricultural use, or a O ] ] X
Williamson Act Contract?
Imperial County Planning & Development Services Department Initial Sudy, Environmental Checklist Form & Negative Declaration for JR Simplot Company, CUP18-0020
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b) The proposed project site is not under a Williamson Act land contract on the project site, so the
project would not conflict with any Williamson Act land contract. Therefore, no impacts are
anticipated.

c)  Conflict with existing zoning for, or cause rezoning of, forest
land (as defined in Public Resources Code section 12220(g)),
timberland (as defined by Public Resources Code section ] O ] X
4526), or timberland zoned Timberland Production (as defined
by Government Code Section 51104(g))?
c) As mentioned in item a) above, the proposed project is located within the Mesquite Lake Specific
Plan and will not conflict with existing zoning for, or cause rezoning of, forest land, timberland, or
zoned Timberland Production. Therefore, no impacts are expected.

d) Resultin the loss of forest land or conversion of forest land to

) non-forest use? O O O 0

d) As explained under item c) above, the proposed project will not result in the loss of forest land or
conversion of forest land to non-forest use. Therefore, no impact is expected.

e) Involve other changes in the existing environment which, due
to their location or nature, could resuft in conversion of
Farmland, to non-agricultural use or conversion of forest land [ D IZl D
to non-forest use?
e} As mentioned under item a) above, the proposed fertilizer terminal would be considered a farm-
related business that supports the local and national agriculture-related and consistent with the
current land use zoned ML-2 (Mesquite Lake Medium Industrial) so any potential impacts to the
County’s agricultural resources appear to be less than significant.

w. AR QUALITY

Where available, the significance criteria established by the applicable air quality management district or air pollution control district may be
relied upon to the following determinations. Would the Project:

a)

b)

Conflict with or obstruct implementation of the applicable air

quality plan? i L O X O

a) The proposed project would not appear to conflict with or obstruct implementation of an applicable
air quality plan. The applicant will be required to comply with the Imperial County Air Pollution
Control District ICAPCD) Regulation VIlI, fugitive dust, Rule 801, and obtain a Permit to Operate,
thereby reducing any impacts to a level less than significant.

Result in a cumulatively considerable net increase of any

criteria pollutant for which the project region is non-attainment

under 2n applicable federallporJ stateg ambient air quality L O X O
standard?

b) The proposed project would not appear to violate any air quality standards or contribute to an
existing or project air quality violation. The applicant will be required to obtain a Permit to Operate
from the ICAPCD. The permittee must adhere to the Air District's Fugitive Dust Rules (Regulation
IlI-Fugitive dust Rule). Therefore less than significant impacts are expected.

Expose sensitive receptors to substantial pollutants

concentrations? O O X O
¢) The proposed project would not appear to expose sensitive receptors to substantial pollutants
concentration as the fertilizer is housed inside warehouses. As mentioned under item a) above, the
permittee will be required to obtain a Permit to Operate from the ICAPCD. With the adherence of
ICAPCD requirements, any impact would remain at a level less than significant.

Result in other emissions (such as those leading to odors
adversely affecting a substantial number of people? O O I O

d) The project proposed to house the fertilizer inside warehouses; therefore any odor impacts would

Imperial County Planning & Development Services Department Initial Study, Environmental Checklist Form & Negative Declaration for JR Simplot Company; CUP18-0020
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appear to be less than significance.

IV. BIOLOGICAL RESOURCES Would the project:

a) Have a substantial adverse effect, either directly or through

habitat modifications, on any species identified as a candidate,

sensitive, or special status species in local or regional plans, O X Il O

policies or regulations, or by the California Department of Fish

and Wildlife or U.S. Fish and Wildlife Service?

a) The proposed project site is located within disturbed land (farmland). A biological survey was
done by Barrett Biological Surveys and showed that no vegetation was found that would be
endangered, threatened or species of concern. No vegetation onsite. Two sensitive species, the
Burrowing Owl (BUOW), a California Department of Fish & Wildlife (CDFW) species of concern
and two occupied burrow were found offsite on Imperial Irrigation District (1ID) right of way.
Implementation of mitigation measure will ensure that no adverse impacts occur to biological
resources on the project site:

Mitigation Measure #1:

e BUOW shelter in place (using hay bales) and remove shelters when project is
complete under supervision of qualified biclogist. If passive relocation are required,
qualified biologist shall consult with CDFW, Palm Desert office.

Worker BUOW training sessions
Monitoring when construction is within 250 feet (February—August); 160 feet
(September-January) if determined necessary by qualified biologist.

o If Construction stated during Migratory Bird Nesting season (February-August) a
nesting bird survey should be completed one week prior to stat of construction.

o With 14 days and 24 hours of stat of construction, BUOW survey.

b) Have a substantial adverse effect on any riparian habitat or

other sensitive natural community identified in local or regional ] ] [ 5

plans, policies, regulations, or by the California Department of

Fish and Wildlife or U.S. Fish and Wildlife Service?

b) The proposed project site is farmland and will not have a substantial adverse effect on any riparian

habitat or other sensitive natural community. Therefore, no impacts are anticipated.

c) Have a substantial adverse effect on state or federally

protected wetlands (including, but not limited to, marsh, vernal

pool, coastal, etc.) t(hrough girect removal, filling, hydrological U O O X

interruption, or other means?

¢) The proposed project will not cause a substantial adverse effect on federal protected wetlands as

defined by Section 404 of the Clean Water Act. Therefore, no impacts are anticipated.

d) Interfere substantially with the movement of any resident or

migratory fish or wildlife species or with established native

resgidentry or migratory wildlife corridors, or impede the use of O O L I

native wildlife nursery sites?

d) The proposed project is not expected to interfere substantially with the movement of any
residential or migratory fish or wildlife species or with established resident or migratory wildlife,

corridors or impede the use of native wildlife nursery sites. Therefore, no impact are anticipated.

e) Conflict with any local policies or ordinance protecting

biological resource, such as a tree preservation policy or N Il Il X

ordinance?

e) The proposed project is not expected to conflict with any local policy or ordinances protecting

biological resources, such as tree preservation policy or ordinance. Therefore, no impacts are

anticipated.
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f)  Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Pian, or
other approved local, regional, or state habitat conservation O O O I
plan?

f) The proposed project would not conflict with the provisions of an adopted Habitat Conservation
Plan, Natural Community Conservation Plan, or other approved local, regional, or state habitat
conservation plan; therefore, no impacts are expected.

CULTURAL RESOURCES Would the project:

a) Cause a substantial adverse change in the significance of a
historical resource pursuant to §15064.5? L O O B4
a) The proposed project area has been historically used for farming for many years. Pursuant to the Cultural
Recourse Survey Report dated March 2019, there are no know cultural resources identified within the project

area. Therefore, no impacts are expected.

b)  Cause a substantial adverse change in the significance of an
archaeological resource pursuant to §15064.57 O L O X

b) As mentioned under item a) above, the proposed project site has been historically used for farming and is
not expected to cause a substantial adverse change in the significance of an archaeological resources.
Therefore, no impacts are expected.

c) Disturb any human remains, including those interred outside
of dedicated cemeteries? O 0 O X
¢) As mentioned under item a) above, the proposed project site is located on disturbed land and is not expected
to result in the disturbance of any human remains, including those interred outside of dedicated cemeteries.

Therefore, no impacts are expected.

ENERGY Would the project:

a)  Result in potentially significant environmental impact due to
wasteful, inefficient, or unnecessary consumption of energy O O O X
resources, during project construction or operation?
a) The proposed project is not expected to result in potentially significant environment impact due to wasteful,
inefficient, or unnecessary consumption of energy resource, either during construction or operation. Therefore,

no impact are expected.

b)  Conflict with or obstruct a state or local plan for renewable
energy or energy efficiency? 0 U U X

b) The proposed project does not appear to conflict with or obstruct a state or local plan for renewal energy or
energy efficiency. Therefore, no impacts are expected.

GEOLOGY AND SOILS Would the project:

a) Directly or indirectly cause potential substantial adverse
effects, including risk of loss, injury, or death involving: O] S O ]

L

a) A Geotechnical Report-2018 prepared by Landmark Consultants, Inc. for the proposed
project and the applicant shall follow all geotechnical standards of practice for the proposed
project. The project site is considered likely to be subjected to moderate to strong ground
motion from earthquake in the region. The project would need to comply with the most
recent California Building Code (CBC). Compliance with the CBC in additions to the

foIIowing Mitiaation Measure would reduce the risk to a level less than significant:
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Mitigation Measure #2:

Type C backfill must be used in wet soils and below groundwater for all buried utility
pipelines. Where pipeline excavation are planned below the ground water surface,
dewatering (by well points) is required to at least 24 inches below the trench bottom prior
to excavation. Type A backfill may be used in the case of a dewatered trench condition in
clay soils only.

1) Rupture of a known earthquake fault, as delineated on
the most recent Alquist-Priolo Earthquake Fault Zoning
Map issued by the State Geologist for the area or based O X O J
on other substantial evidence of a known fault? Refer to
Division of Mines and Geology Special Publication 42?
1) Review of the Alquist-Priolo Earthquake Fault Zone maps indicated that the nearest mapped
Earthquake Fault Zone is the Imperial fault located approximately 1.2 miles east of the project
site. However, as stated under item a) above, compliance with the California Building Code
(CBC) and with Mitigation Measure #2, any impact would be reduced to a level less than

significant.

2)  Strong Seismic ground shaking? ] ] X ]
2) As mentioned under item a) above, the proposed project site could be effected by occurrence of seismic
activity to some degree, but no more than the surrounding area. Adherence to the CBC would reduce
potential impacts to a level less than significance.

3)  Seismic-related ground failure, including liquefaction
and seiche/tsunami? [l [ X O]

3) As mentioned in item a) above, the proposed project site does not appear to be located on geological
units or soil that is unstable or that would become unstable as a result of seismic activity. However, the
proposed project will be required to submit a soil report prior to the initial building permit to assure any
structure is designed to withstand potential problems related to geology/soils/seismicity. Therefore, less
than significant impact are expected.

4)  Landslides? | [l O X
4) The proposed project site lies within a generally flat topography and therefore will be directly or indirectly
affected by a landslide. Therefore no impacts are anticipated.

b)  Resultin substantial soil erosion or the loss of topsoil? O O O X
b) The proposed project site is not located within an erosion susceptible area according to the Imperial County,
Seismic and Public Safety Element, Figure 3; therefore, no impacts are expected.

c) Be located on a geologic unit or soil that is unstable or that
would become unstable as a result of the project, and
potentially result in on- or off-site landslides, lateral spreading, O O 0 X
subsidence, liquefaction or collapse?

¢) The proposed project site is not located on a geological unit or soil that is unstable or would become unstable
due to the expansion of the existing facility therefore, no impacts are expected.

d) Belocated on expansive soil, as defined in the latest Uniform
Building Code, creating substantial direct or indirect risk to life | O Il X
or property?
d) The proposed project site is not characterized by any expansive soils that would be considered
environmentally significant. Potential impact deriving from expansive soils are considered negligible.

Therefore, no impacts are anticipated.

e) Have soils incapable of adequately supporting the use of . | 0 <
septic tanks or alternative waste water disposal systems =
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Vil

where sewers are not available for the disposal of waste
water?

e) The proposed project site would appear to have soils that would support the use of septic tanks. is located
within the Mesquite Lake Specific Plan which includes sewer facilities. Therefore, no impacts are anticipated.

Directly or indirectly destroy a unique paleontological resource
or site or unique geologic feature? O O O B

f) The proposed project has been historically used for farming and is not expected to directly or indirectly
destroy a unique paleontological resource or site or unique geologic feature. Therefore, no impacts are
expected.

GREENHOQUSE GAS EMISSION Would the project:

a)

b)

Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the ] O X )
environment?

a) The proposed project is for a new warehouse facility and anticipates 20 truck trips to be generated to ship
fertilizer to the recipients, and a total of 7 employees to work with a shift of approximately 7 AM to 4 PM. Due
to the small amount of traffic and equipment during construction and operation, the project would not appear
to create substantial greenhouse gas emissions and if so, at a level less than significant.

Conflict with an applicable plan or policy or regulation adopted

for the purpose of reducing the emissions of greenhouse 'l O Il X
gases?

b) The proposed project does not anticipate to conflict with an applicable plan, policy or regulation adopted for
the purpose of reducing the emissions of greenhouse gases. Therefore, no impacts are expected.

HAZARDS AND HAZARDOUS MATERIALS Would the project:

a) Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous O O X ]
materials?
a) The proposed project is a fertilizer facility. The fertilizer will be used for agricultural purposes and transported
to agriculture fields in specially approved containers. The fertilizer produced at the Simplot facility has been
used on agriculture fields for the production of food crops for many generations. No immediate hazardous
condition appears to be significant in either the missing or transportation of product. However, a less than
significant impact would be expected.

b)  Create a significant hazard to the public or the environment
through reasonable foreseeable upset and accident conditions
invol\?ing the release of hazaprdous materials into the O O O L
environment?
b) There appears to be a potential for hazard to the public through the routine transport, use or
disposal of potential hazardous products. Assuming that there is compliance with all regulation
regarding the collection, holding and shipping of these waste product, the impact is deemed to be
less than significant.

c)  Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter ] O ] IZI
mile of an existing or proposed school?
¢) The proposed project site is not within %4 mile of a school and would not pose a risk to school facilities,
therefore, no impact is expected.

d)  Be located on a site, which is included on a list of hazardous [ ] | X
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e)

9)

materials sites compiled pursuant to Government Code

Section 65962.5 and, as a result, would it create a significant

hazard to the public or the environment?

d) The proposed project site is not located on a site included on a list of hazardous material sites; therefore,

no impact is expected.

For a project located within an airport land use plan or, where

such a plan has not been adopted, within two miles of a public

airport or public use airport, would the project result in a safety O Il O X
hazard or excessive noise for people residing or working in the

project area?

e) The proposed project site is not located within an Airport Land Use Compatibility Area and would appear not
to have any significant impact to people residing or working in the project area. Therefore, no impact is

expected.

Impair implementation of or physically interfere with an

adopted emergency response plan or emergency evacuation ] ] [l X
plan?

f) The proposed project site does not appear to interfere with an adopted emergency response plan or
emergency evacuation plan, therefore, no impact is expected.

Expose people or structures, either directly or indirectly, to a ] n ] 5]
significant risk of loss, injury or death involving wildland fires? o
g) The proposed project site is not located in an area susceptible to wildland fires, therefore, no impact is

expected.

X. HYDROLOGY AND WATER QUALITY Would the project:

a) Violate any water quality standards or waste discharge
requirements or otherwise substantially degrade ] ] X< ]
surface or ground water quality?
a) The proposed project will not appear to violate water quality standards or waste discharge
requirements for any installation of a septic system for any structure generating domestic wastewater
will be require and permitted by the Environmental Health Services. No discharge of any industrial or
process wastewater is proposed, but if the applicant commences to discharge any industrial or
processed wastewater, the applicant will need to work with the Regional Water Quality control Board
for permitting and discharge. Therefore, less than significant impacts are anticipated.
b) Substantially decrease groundwater supplies or
interfere substantially with groundwater recharge such
that the project mayyimpedge sustainable grourg1dwater 0 O O X
management of the basin?
b) The proposed project will not affect or deplete groundwater supplies or interfere with groundwater
recharge. Therefore, no impacts are expected.
C) Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream orgriver o? through the addition of O O I 0
impervious surfaces, in a manner which would:
¢) The proposed project will not substantially alter the existing drainage pattern of the site or area,
resulting in substantial erosion or siltation on- or off-site. Prior to any development, the applicant will be
required to submit a Drainage and Grading Plan to the Department of Public Works for review and approval
which will also include Employment of appropriate Storm Water Best Management Practices. Therefore,
less than significant impacts are expected.
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(i) resultin substantial erosion or siltation on- or off- 0 J 0 ]

site;
(i) As mentioned under Geology & Soils b) above, the project is not located within an erosion
susceptible area. Therefore, no impacts are anticipated.

(i) substantially increase the rate or amount of
surface runoff in @ manner which would result in I:I | X ]
flooding on- or offsite;

(i) The proposed project site is not expected to increase the rate or amount of surface runoff which
would result in flooding on- off-site. Imperial County Public Works will require a Drainage/Grading
Plan/Study. Through the implementation of the plan, the impacts would be less than significant.

(iil) create or contribute runoff water which would
exceed the capacity of existing or planned
stormwater drainage systems or provide
substantial additional sources of polluted runoff; U [ I O
or;

(iii) The Proposed project is not expected to create or contribute runoff water which would exceed
the capacity of existing stormwater drainage system or provide substantial additional source of
polluted runoff. Imperial County Public Works will required a Drainage/Grading Plan Study. Through
the implementation of the plan, the impacts would appear to be less than significant.

(iv) impede or redirect flood flows? ] ] ] X

(iv) The proposed project does not appear to impede or redirect flood flow. The project site is located
within Zone X per Flood Insurance Rate Map, Panel #06025C1375C. Therefore, no impact are
expected.

In flood hazard, tsunami, or seiche zones, risk release
of pollutants due to project inundation? O L L (

d) As mentioned under item iv) above, the project site lies within Zone X and is not located in a flood
hazard, tsunami, or seiche risk. No impacts are expected.

Conflict with or obstruct implementation of a water

quality control plan or sustainable groundwater | U | X
management plan?

e) The proposed project does not appear to conflict or obstruct implementation of a water quality control

plan or a sustainable groundwater management plan. No impacts are expected.

XI. LAND USE AND PLANNING Would the project:

a)

Physically divide an established community? ] O O X
a) The proposed project will not physically divide an established community; therefore, no impact is expected.

Cause a significant environmental impact due to a conflict with
any land use plan, policy, or regulation adopted for the O O X ]
purpose of avoiding or mitigating an environmental effect?

b) Under the Land Use Element of the Imperial County General Plan, the project site is designated as “Specific
Planned Area and lies within the Mesquite Lake Specific Plan." Itis classified as MLI-2 (Mesquite Lake Medium
Industrial), and would not conflict with the General Plan or Land Use Ordinance, since it is a permitted use
with an approved conditional use permit. Therefore, less than significant impacts are expected.
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XIl. MINERAL RESOURCES Would the project:
a)  Resultin the loss of availability of a known mineral resource
that would be of value to the region and the residents of the O [l Ol X
state?
a) The proposed project will not remove mineral resources on-site; therefore, no impact is expected.
b)  Result in the loss of availability of a locally-important mineral
resource recovery site delineated on a local general plan, O Il ] X
specific plan or other land use plan?
b) The proposed project will not result in the loss of a locally-important mineral resources recovery site;
therefore, no impact is expected.
Xil. NOISE Would the project result in:
a)  Generation of a substantial temporary or permanent increase
in ambient noise levels in the vicinity of the project in excess
of standards established in the local general plan or noise 0 O X O
ordinance, or applicable standards of other agencies?
a) The proposed project is not expected to expose persons to or generation of noise levels in excess of
standards established in the local general plan or noise ordinance, or applicable standards of other agencies.
The uses permitted under the Mesquite Lake Industrial zoning are uses typical of a “Medium Industrial” MLI2
zone area that this project site is located in and any such noise levels associated with those uses are deemed
to be acceptable by the their zone classification and listed permitted uses. Therefore less than significant
impacts are expected.
b) Generation of excessive groundborne vibration or
groundborne noise levels? O O 2 O
b) The proposed project is not expected to generate of excessive grounborne vibration or groundborne noise
levels. Less than significant impacts are expected.
c)  For a project located within the vicinity of a private airstrip or
an airport land use plan or where such a plan has not been
adopted, within two miles of a public airport or public use ] ] [l X
airport, would the project expose people residing or working in
the project area to excessive noise levels?
¢) The proposed project is not located within the vicinity of a private airstrip or an airport land use plan or a
public airport or public use airport which would exposed people residing or working in the project with excess
noise level. Therefore, no impacts are expected.
XIV. POPULATION AND HOUSING Would the project:
a) Induce substantial unplanned population growth in an area,
either directly (for example, by proposing new homes and
business) or indirectly (for example, through extension of O O X O
roads or other infrastructure)?
a) The purpose of the project is to relocate an existing fertilizer warehouse/terminal and would not induce
substantial population growth in the area either directly or indirectly. While there would be impacts, the impacts
would appear to be less than significant.
b)  Displace substantial numbers of existing people or housing,
necessitating the construction of replacement housing [l [:] E] @
elsewhere?
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b) The proposed project is not expected to displace substantial numbers of exiting housing, necessitating the
construction of replacement housing elsewhere; therefore, no impact is expected.

XV. PUBLIC SERVICES

a)

Would the project result in substantial adverse physical

impacts associated with the provision of new or physically

altered governmental facilities, need for new or physically

altered governmental facilities, the construction of which could

cause significant environmental impacts, in order to maintain D ] X D
acceptable service ratios, response times or other

performance objectives for any of the public services:

(@) The proposed appears to have a less than significant impact upon both fire and police protection in order
to respond to any emergency situations, the project site location is near to State Route 86 and this should
make any response time quicker and more accessible. The project shall also be reviewed by the
applicable Police and Fire response agencies and conditioned for the provision of the necessary public
series that they provide. However, less than significant imparts are expected.

1) Fire Protection? | O X Il
1) The proposed project is not expected to result in substantial impacts on fire protection; however, any new
impact would be less than significant.

2) Police Protection? ] ] D O
2) The proposed project is not expected to result in substantial impacts on police protection; any new impact
would be less than significant.

3) Schools? ] L] Ol X
3) The proposed project is not expected to result in impacts to schools.

4) Parks? ] I |:| 3
4) The proposed project will not result in impacts to parks; therefore, no impacts are expected.

5) Other Public Facilities? | ] X O

5) As explained in a) above, the proposed project is not expected to result in impacts to other facilities. Less
that significant impact would be expected.

XVI. RECREATION

a) Would the project increase the use of the existing
neighborhood and regional parks or other recreational
facisllities such that sub%tantial pphysical deterioration of the O N O X
facility would occur or be accelerated?
a) The proposed project site is in an industrial designated area and would not appear to increase the use of
the existing neighborhood and regional parks or other recreational facilities; therefore, no impacts are
expected.
b)  Does the project include recreational facilities or require the
construction or expansion of recreational facilities which might O O O X
have an adverse effect on the environment?
b) The proposed project is in an industrial designated area and does not include recreational facilities or require
the construction or expansion of recreation facilities which might have an adverse effect on the environment.
Therefore, no impacts are expected.
Imperial County Planning & Development Services Department Initial Study, Environmental Checklist Form & Negative Declaration for JR Simplot Company; CUP18-0020
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Potentially

Potentially Significant Less Than

Significant Unless Mitigation Significant
Impact Incorporated Impact No Impact
(PSI) (PSUMI) (LTSI) (N))

XVIl. TRANSPORTATION Would the project:
a)  Conflict with a program plan, ordinance or policy addressing
the circulation system, including transit, roadway, bicycle and Il O O X
pedestrian facilities?
a) The proposed project will result in an increase in traffic to and from the project site on local roads. The
imperial County Public Works Department has reviewed the proposed project and will require an
encroachment permit for work performed within County right-of-way. Per the updated traffic dated April 16,
2019, no significant impacts would occur due to project, and no mitigation measures are not necessary.
Therefore, no impact are expected.
b)  Would the project conflict or be inconsistent with the CEQA
) Guidelines gecjtion 15064.3, subdivision (b)? L O D O
b) The proposed project does not appear to conflict or be inconsistent with CEQA Guidelines, section
15064.3(b). There are no transit stops within a one-half mile of the proposed project site; however, any road
improvement shall be made to the Imperial County Public Works Department requirements. Less that
significant impacts are anticipated.
¢)  Substantially increases hazards due to a geometric design
feature (e.g., sharp curves or dangerous intersections) or |:] D Xl I:]
incompatible uses (e.g., farm equipment)?
c) The proposed project does not appear to substantially increase hazards due to design features or
incompatible uses. Additionally, Imperial County Public Works Department will require an encroachment
permit which will address the ingress/egress from Harris Road. Therefore, any impact would appear to be less
than significant.
d)  Resultin inadequate emergency access? Il ] O X
d) The proposed project would not result in inadequate emergency access; therefore, no impact is expected.
XVl TRIBAL CULTURAL RESQURCES
a)  Would the project cause a substantial adverse change in the
significance of a tribal cultural resource, defined in Public
Resources Code Section 21074 as either a site, feature, place,
cultural landscape that is geographically defined in terms of | Il ] X
the size and scope of the landscape, sacred place or object
with cultural value to a California Native American tribe, and
that is:
a) The project would not cause an adverse change in the significance of a tribal cultural resource, therefore,
any impacts are considered less than significant. Based on Figure 6 Known Areas of Native American
Sensitivity of the Conservation and Open Space Element of the Imperial County General Plan, the project site
is not located with any sensitive area. Additionally, a letter was sent to the Quechan Indian Tribe and on
August 20, 2018 and no response has been received. However, no impacts are expected.
(i) Listed or eligible for listing in the California Register
of Historical Resources, or in a local register of
historical resources as define in Public Rgsources O U L 0
Code Section 5020.1(k}, or
(i) The proposed project had been historically farmed and is currently vacant and would not
be listed or eligible for listing in the California Register of Historical Resources. Therefore,
no impacts are expected.
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Potentially

Potentially Significant Less Than

Significant Unless Mitigation Significant
Impact Incorporated Impact No Impact
(PSI) (PSUMI) (LTSI) (NI}

(i) A resource determined by the lead agency, in its
discretion and supported by substantial evidence, to
be significant pursuant to criteria set forth in
subdivision (c) of Public Resources Code Section
5024.1. In applying the criteria set forth is O O O X
subdivision (c) of Public Resource Code Section
50241, the lead agency shall consider the
significance of the resource to a California Native
American Tribe.
(i) As mentioned in a) above, a letter was sent to the Quechan Indian Tribe and on August 20, 2018

the sent an email stating they have no comments. However, no impacts are expected.

XIX. UTILITIES AND SERVICE SYSTEMS Would the project:

a)  Require or result in the relocation or construction of new or
expanded water, wastewater treatment or stormwater
drainage, electric power, natural gas, or telecommunications [l O 1 X
facilities, the construction of which could cause significant
environmental effects?
a) The proposed project is not expected to require or result in the relocation or construction of new or expand
water, wastewater treatment or stormwater drainage, electrical power, natural gas, or telecommunications

facility. Therefore, no impacts are expected.

b)  Have sufficient water supplies available to serve the project
from existing and reasonably foreseeable future development O O ] X
during normal, dry and multiple dry years?
b) The proposed project is not expected to exceed the capacity of the current services provider and no new or

expanded entitlements are needed. Therefore, no impacts are anticipated.

¢) Result in a determination by the wastewater treatment
provider which serves or may serve the project that it has ] 5] n ]
adequate capacity to serve the project's projected demand in =
addition to the provider's existing commitments?

c) In Mesquite Lake Specific Plan EIR, the County of Imperial and its Departments shall review all final
maps, grading plans, building permits, use permits, and other applications for development of property
within the Specific Plan and shall determine whether adequate public service improvements are provided
or planned to accomplish the long-term land use objectives of the Mesquite Lake Specific Plan. While
individual development may be allowed to proceed, the County shall determine the need for appropriate
fair-share contributions, by fee or facility construction, to be required of any applicant. In addition, the
County may require development agreements from project applicants to ensure participation in the
formation and funding of a CFD or other public agency to accomplish the construction and operation of
the required infrastructure improvements identified in the Specific Plan. Development of the proposed
project would require provision of adequate water flows to provide fire protection services to the project
site. Sewer and water shall be constructed and maintained to County standards.

Mitigation Measure #3:

Prior to issuance of any building permit for any new building within the project, development impact
mitigation fees as provided by the County Municipal Code. In addition, the building permit applicant shall
provide evidence to the satisfaction of the Planning and Development Services Director and Fire Chief
that an adequate system of water storage and pumping for fire protection exists for the project or will be
constructed and available for use upon completion of the building. This shall include an agreement
between the applicant and property owner with the County Fire Department that a specified minimum
volume of water in the storage pond will be maintained at all times. Al facilities required for fire protection
services shall be installed and in working order prior to issuance of a certificate of occupancy for the

=
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Potentially Significant Less Than

Significant Unless Mitigation Significant
Impact Incorporated Impact No Impact
(PSI) (PSUMI) (LTSI) (NI)

building.

d)  Generate solid waste in excess of State or local standards, or
in excess of the capacity of local infrastructure, or otherwise Il ] X O
impair the attainment of solid waste reduction goals?
d) The proposed project would appear to generate during construction and operational phases;
however, applicant/contractor would require that an approved solid waste hauler be contracted for
waste disposal. Therefore, a less that significant impact would be expected.

e) Comply with federal, state, and local management and
reduction statutes and regulations related to solid waste? O O ¢ O

e) The proposed project shall comply with federal, state and local statues and regulations related to solid waste.
Therefore, less than significant impacts would be expected.

XX. WILDFIRE

If located in or near state responsibility areas or lands classified as very high fire hazard severity zones, would the Project;

a)  Substantially impair an adopted emergency response plan or
emergency evacuation plan? O] 0 O X

a) The proposed project is not expected to substantially impair an adopted emergency response plan or
emergency evacuation plan. No impacts are anticipated.

b)  Due to slope, prevailing winds, and other factors, exacerbate
wildfire risks, and thereby expose project occupants to
pollutant concentrations from a wildfire or the uncontrolled O O O I
spread of a wildfire?
b) The proposed project is in a flat topographical area and not within a wildfire area. Therefore, no impacts are

anticipated.

c) Require the installation or maintenance of associated
infrastructure (such as roads, fuel breaks, emergency water
sources, power lines or other utilities) that may exacerbate fire | I___I |:| X
risk or that may result in temporary or ongoing impacts to the
environment?
c) The project is not located within a very high fire hazard severity zone and will not require infrastructure that

may exacerbate fire risk. Therefore, no impacts are anticipated.

d) Expose people or structures to significant risks, including
downslope or downstream flooding or landslides, as a result |:| |:| [:| El
of runoff, post-fire slope instability, or drainage changes?
d) The project area is in a flat topographical area and would not expose people or structures to risk significant
risks due to flooding or landslide as a result of runoff, post-fire slope instability or drainage changes. Therefore,

no impacts are anticipated.

Note: Authority cited: Sections 21083 and 21083.05, Public Resources Code. Reference: Section 65088.4, Gov. Code; Sections 21080(c), 21080.1, 21080.3, 21083,
21083.05, 21083.3, 21093, 21094, 21095, and 21151, Public Resources Code; Sundstrom v. Courtty of Mendocino, (1988) 202 Cal. App.3d 296; Leonoffv. Monterey Board of
Supervisors, (1990) 222 Cal. App.3d 1337, Eureka Citizens for Responsbie Govt v. Cly of Eureka (2007) 147 Cal.App.4th 357; Protect the Historc Amacior Waterways v. Amador Water
Agency (2004) 116 Cal App.4th at 1109; San Franciscans Uphokiing the Dowritown Plan v. Cly and Courtty of San Frandisco (2002) 102 Cal. App.4th 656.

Revised 2009- CEQA
Revised 2011- ICPDS
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Revised 2016 - ICPDS
Revised 2017 - ICPDS
Revised 2019 - |CPDS
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SECTION 3
lIl. MANDATORY FINDINGS OF SIGNIFICANCE

The following are Mandatory Findings of Significance in accordance with Section 15065 of the CEQA Guidelines.

a)

b)

Does the project have the potential to
substantially degrade the quality of the
environment, substantially reduce the habitat
of a fish or wildlife species, cause a fish or
wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant
or animal community, substantially reduce the
number or restrict the range of a rare or
endangered plant or animal, eliminate tribal
cultural resources or eliminate important
examples of the major periods of California
history or prehistory?

Does the project have impacts that are
individually  limited, but cumulatively
considerable? (“Cumulatively considerable”
means that the incremental effects of a project
are considerable when viewed in connection
with the effects of past projects, the effects of
other current projects, and the effects of
probable future projects.)

Does the project have environmental effects,
which will cause substantial adverse effects on
human beings, either directly or indirectly?

& O] O
O X O
L] X O

Imperial County Planning & Development Services Department
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IV. PERSONS AND ORGANIZATIONS CONSULTED

This section identifies those persons who prepared or contributed to preparation of this document. This section is
prepared in accordance with Section 15129 of the CEQA Guidelines.

A. COUNTY OF IMPERIAL

Jim Minnick, Director of Planning & Development Services

Michael Abraham, AICP, Assistant Director of Planning & Development Services
Joe Hernandez, Project Planner

Imperial County Air Pollution Control District

Department of Public Works

Fire Department

Ag Commissioner

Environmental Health Services

Sheriff's Office

B. OTHER AGENCIES/ORGANIZATIONS
e Imperial Irrigation District

(Written or oral comments received on the checklist prior to circulation)
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V. REFERENCES

1. “County of Imperial General Plan EIR", prepared by Brian F. Mooney & Associates in 1993;
and, as Amended by County in 1996, 1998, 2001, 2003, 2006 & 2008, 2015, 2016.

2. County of Imperial Land Use Ordinance

3. Williamson Act map created in 2012 by the Imperial County Planning & Development Service Department for the
Imperial County Board of Supervisors; Order #10a

4. Imperial County Air Pollution Control District's Air Quality Handbook

5. State of California, Aquist-Priolo Earthquake Fault Zone Maps, Revised January 1, 1980, Special Studies Map

6. U.S. Department of Homeland Security, Federal Emergency Management Flood Insurance Rate Maps, effected
September 26, 2008.

7. County of Imperial Airport Land Use Compatibility Plan
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VI. NEGATIVE DECLARATION - County of Imperial

The following Negative Declaration is being circulated for public review in accordance with the California Environmental
Quality Act Section 21091 and 21092 of the Public Resources Code.

Project Name: Conditional Use Permit #18-0020.

Project Applicant: J.R. Simplot Company

Project Location: The proposed project site is located at 318 West Harris Road, Imperial, CA,
located within a portion of Tract 141 and 183, Township 14 South, Range 14 East, SBB&M.
The +£39.96 acre parcel is located on Assessor Parcel Number 040-340-043-000.

Description of Project: The proposed project is a relocation of the fertilizer terminal facility
located at 302 Danenberg Drive, El Centro, CA. The Terminal will receive, warehouse and
ship fertilizer. The facility will have capacity to store 14,075 tons of up to eight products
segregation of dry fertilizer, and 15,000 tons of up to four products segregations of liquid
fertilizer.

Imperial County Planning & Development Services Department Initial Study, Environmental Checklist Form & Negative Declaration for JR Simplot Company; CUP18-0020
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VIL FINDINGS

This is to advise that the County of Imperial, acting as the lead agency, has conducted an Initial Study to
determine if the project may have a significant effect on the environmental and is proposing this Negative
Declaration based upon the following findings:

D The Initial Study shows that there is no substantial evidence that the project may have a significant effect on
the environment and a NEGATIVE DECLARATION will be prepared.

@ The Initial Study identifies potentially significant effects but;

(1 Proposals made or agreed to by the applicant before this proposed Mitigated Negative Declaration
was released for public review would avoid the effects or mitigate the effects to a point where clearly
no significant effects would occur.

(2) There is no substantial evidence before the agency that the project may have a significant effect on
the environment.

(3) Mitigation measures are required to ensure all potentially significant impacts are reduced to levels of
insignificance.

A NEGATIVE DECLARATION will be prepared.
If adopted, the Negative Declaration means that an Environmental Impact Report will not be required. Reasons
to support this finding are included in the attached Initial Study. The project file and all related documents are

available for review at the County of Imperial, Planning & Development Services Department, 801 Main Street,
El Centro, CA 92243 (442) 265-1736.

NOTICE

The public is invited to comment on the proposed Negative Declaration during the review period.

C:’IS"\Q( Sor ‘)I—Q\_Q M

Date of Determination Jim Minnick, Director of Planning & Development Services

The Applicant hereby acknowledges and accepts the results of the Environmental Evaluation Committee (EEC) and
hereby agrees to implement all Mitigation Measures, if applicable, as outlined in the MMRP.

@%/ & AB-26r%

Applicarit Signature Date
Imperial County Planning & Development Services Dapartment Initial Study, Environmenlal Checklist Form & Negative Declaration for JR Simplat Company; CUP18-0020
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\ NEGATIVE DECLARATION - County of Imperial

The following Negative Declaration is being circulated for public review in accordance with the California Environmental
Quality Act Section 21091 and 21092 of the Public Resources Code.

Project Name: Conditional Use Permit #18-0020.
Project Applicant: J.R. Simplot Company

Project Location: The proposed project site is located at 318 West Harris Road, Imperial, CA,
located within a portion of Tract 141 and 183, Township 14 South, Range 14 East, SBB&M.
The +39.96 acre parcel is located on Assessor Parcel Number 040-340-043-000.

Description of Project: The proposed project is a relocation of the fertilizer terminal facility
located at 302 Danenberg Drive, El Centro, CA. The Terminal will receive, warehouse and
ship fertilizer. The facility will have capacity to store 14,075 tons of up to eight products
segregation of dry fertilizer, and 15,000 tons of up to four products segregations of liquid
Teruizer.

e ———
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Vil RESPONSE TO COMMENTS

(ATTACH DOCUMENTS, IF ANY, HERE)

S:\APN\04013401043\CUP #18-0020\EEC Pkg\Revised IS Form.docx
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150 SOUTH NINTH STREET v 4 X ”
EL CENTRO, CA 92243-2850 )

TELEPHONE: (442) 265-1800
FAX: (442) 265-1799
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.q[?;,.,[.) \:.‘/\\ \/
November 13, 2018 HFCEIVFD
N NOV 13 2018
Planning & Development Services Director IMPERIAL COUNTY
801 Main Street PLANNING & DEVELOPMENT QFRVINFS

El Centro, CA 92243

SUBJECT: Conditional Use Permit #18-0020 — J. R. Simplot Company

Dear Mr. Minnick,

The Imperial County Air Pollution Control District (Air District) has reviewed the Recirculation
of Conditional Use Permit #18-0020 for the J.R. Simplot Company and is concerned over the lack
of potential important information. Based on the submitted information, the J.R. Simplot Company
is proposing to relocate their fertilizer terminal facility from 302 Danenberg Drive in El Centro to
318 West Harris Road in Imperial. The terminal will receive, store and ship both solid and liquid
fertilizer via the Southern Pacific Rail Road, and distribute the fertilizer via trucks. Although the
included information summarizes the general operations it does not seem to properly disclose the
potential issues with handling and transportation. The Air District has questions of interest related
to the following:

1) Unloading of fertilizer material using a 250 TPH drag chain bucket elevator and conveyor
—what will be used to power the machinery?

2) What is a diverter?

3) What element of the Dry Bulk Warehouse 1 and 2 make them distinctly different from
each other? Both indicate they are storage.

4) Are dry fertilizer storage and handling requirements different from liquid handling and
storage? If so, why? Are there pressure considerations and mixtures that are considered
in violation of current regulations?

5) How will the potential for fires be addressed?

6) How are leaks addressed?

Within the last five years the USEPA has promulgated rulemaking which included ammonia as a
precursor to PM2.5. Any leakage of ammonia during the handling, storage, or transportation
stages could result in unintended consequences to air quality. The Occupational Safety and Health

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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Administration has published a guide titled “Chemical Advisory: Safe Storage, Handling, and
Management of Solid Ammonijum Nitrate Prills” which outlines safety guidelines for certain
hazardous materials. An example can be found on page 5 of the publication under “Hazard
Reduction,” and on page 14 under “Information Resources, Codes and Standards” section. The Air
District respectfully requests further information on the proposed handling, storage, and
transportation procedures of the fertilizer, both dry and liquid, to be used at the Fertilizer Terminal
Facility explaining how the facility intends to meet safety storage and handling guidelines.

The ICAPCD urges the applicant to contact the Engineering and Permitting Division of the Air
District to further discuss the use of pumps outlined in the CUP to determine the proper permitting
requirements, and to determine whether any equipment to be used during construction or
operations will require an Authority to Construct/Permit to Operate. Finally, the Air District
reminds the applicant that all construction and or earthmoving activities are required to comply
with Regulation VIII Fugitive Dust Rules. Air District Rules and Regulations can be found on our
website at www.co.imperial.ca.us/AirPollution under the “Planning” tab. Should the applicant
have any further questions, please contact our office at (442) 265-1800.

Sincerely,

P

Curtis Blondell
ICAPCD Environmental Coordinator
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AUGUSTINE BAND OF CAHUILLA INDIANS
PO Box 846 84-481 Avenue 54 Coachella CA 92236
Telephone: (760) 398-4722
Fax (760) 369-7161
Tribal Chairperson: Amanda Vance
Tribal Vice-Chairperson: William Vance

Tribal Secretary: Victoria Martin

RECEIVED

November 5, 2018 NOV 13 2016
IMPERIAL COUNTY
Joe Hernandez PLANNING & DEVELOPMENT SERVICES
Imperial County Planning & Development Services
801 Main Street
El Centro, CA 92243

Re: Project ID: Conditional Use Permit #18-0020 (Recirculation)
Project Location: 318 West Harris Road, Imperial, CA; APN 040-340-043-000

Dear Mr. Hernandez-

Thank you for the opportunity to offer input conceming the development of the above-identified
project. We appreciate your sensitivity to the cultural resources that may be impacted by your
project, and the importance of these cultural resources to the Native American peoples that have
occupied the land surrounding the area of your project for thousands of years., Unfortunately,
increased development and lack of sensitivity to cultural resources has resulted in many
significant cultural resources being destroyed or substantially altered and impacted. Your
invitation to consult on this project is greatly appreciated.

At this time we are unaware of specific cultural resources that may be affected by the proposed
project. We encourage you to contact other Native American Tribes and individuals within the
immediate vicinity of the project site that may have specific information concerning cultural
resources that may be located in the area. We also encourage you to contract with a monitor who
is qualified in Native American cultural resources identification and who is able to be present on-
site full-time during the pre-construction and construction phase of the project. Please notify us
immediately should you discover any cultural resources during the development of this project.

(el e N

Victoria Martin
Tribal Secretary
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STATE OF CALIEORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY

DEPARTMENT OF TRANSPORTATION
DISTRICT 11

4050 TAYLOR STREET, MS-240

SAN DIEGO, CA 92110

Making Conservation

PHONE (619) 688-6960 California Wi ife.
FAX (619) 688-4299 R
TTY T

www.dot.ca.gov

August 20, 2018
11-IMP-86
. PM 13.32
Simplot Fertilizer Terminal Facility
Cup
Mr. Joe Hernandez, Planner III
Imperial County Planning and Development Services Dept.
801 Main Street
El Centro, CA 92243

Dear Mr. Hernandez:

Thank you for including the California Department of Transportation (Caltrans) in the
Conditional Use Permit (CUP) #18-0020 review for the J.R. Simplot Company Fertilizer
Terminal Facility. The proposed project is located near State Route 86 (SR-86) and West Harris
Road. The mission of Caltrans is to provide a safe, sustainable, integrated and efficient
transportation system to enhance California’s economy and livability. The Local Development-
Intergovernmental Review (LD-IGR) Program reviews land use projects and plans to ensure
consistency with our mission and state planning priorities.

Caltrans has the following comments:
Please provide the Traffic Study when available for review.

If you have any questions, please contact Mark McCumsey at (619) 688-6802 or by email at
mark.meccumsey(@dot.ca.gov

Sincerely,

JACOB ARMSTRONG, Branch Chief
Local Development and Intergovernmental Review Branch

“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability”
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Campo Band of Mission Indians e Rapn oot

Vice-Chairman Harry P. Cuero Jr.
Secretary Kerm Shipp

Treasurer Marcus Cuero
Committee Brian Connolly Sr.
Committee Steven M. Cuero
Committee Benjamin Dyche

October 24, 2018

Joe Hernandez

Planner IV

imperial County Planning and Development Services
801 Main Street

El Centro, CA 92243

Dear Mr. Hernandez

Subject: Simplot Fertilizer Terminal Relocation Project

After review of Simplot Fertilizer Terminal Relocation Project, Campo Band of Mission indians concludes
these areas have a rich history for the Kumeyaay people. There were many villages throughout the
Kumeyaay territory. Much of that history was lost when the Kumeyaay people were relocated to other
areas. Campo Band of Mission Indians requests a cultural survey completed. Campo Band of Mission
Indians also request to have cultural monitors from Campo be present for all future surveys and ground
disturbing activities, to ensure Kumeyaay cultural resource are not overlooked. If there are any
questions, please feel free to contact Marcus Cuero at marcuscuero@campo-nsn.gov or by phone (619)

478-9046.
Sincerely,
Gy LA
Ralph Goff
Chairman

Campo Band of Mission Indians

36190 Church Rd., Suite 1 Campo, CA 91906 Phone: (619) 478-9046 Fax: (619) 478-5818
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ADMINISTRATION / TRAINING
1078 Dogwood Road
Heber, CA 92249

OPERATIONS/PREVENTION
2514 La Brucherie Road
Imperial, CA 92251

Administration
Phone: (442} 265-6000
Fax: (760) 482-2427

Operations
Phone: (442) 265-3000
Fax: (760) 355-1482

Training
Phone: (442) 265-6011

Prevention
Phone: (442) 265-3020

August 22, 2018

RE: Conditional Use Permit #18-0020
J.R. Simplot Company 318 W. Harris Road; APN: 040-340-043

Imperial County Fire Department would like to thank you for the chance to review and
comments on the J.R. Simplot Company fertilizer terminal facility located at 318 W, Harris
Road, Imperial, CA 92251.

Imperial County Fire Department has the following comments and/or requirements for the
fertilizer terminal facility. .

e An approved water supply capable of supplying the required fire flow determined by
apnendiy R in the California Fire Code chall be ingtallad and maintained, Private fire
service mains and appurtenance shall be installed in accordance with NFPA 24,

¢ An approved automatic fire suppression system shail be installed on all required structures as
per the California Fire Code. All fire suppression systems will be installed and maintained to
the current adapted fire code and regulations.

e An approved automatic fire detection system shall be installed on all required structures as
per the California Fire Code. All fire detection systems will be installed and maintained to
the current adapted fire code and regulations.

e Fire department access roads and gates will be in accordance with the current adapted fire
code and the facility will maintain a Knox Box for access on site.

e Compliance with all required sections of the fire code.

Applicant shall provide product containment areas(s) for both product and water run-off in
case of fire applications and retained for removal.

o Fiscal Impacts will remain open until meeting with department head(s) and developer(s),
which may include but not limited to:

= Capital purchases which may be required to assist in servicing this project
" Costs for services during construction and life of the project
* Training

Imperial County Fire Department reserves the right to comment at a later time as we feel
necessary.

If you have any questions, please contact the Imperial County Fire Prevention Bureau at 442-265-3020
or 442-265-3021.

Sincerely M/\J
Andrew Loper

Lieutenant/Fire Prevention Specialist

An Equal Opportunity / Affirmative Action Employer
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Imperial County Fire Department
Fire Prevention Bureau

An Equal Opportunity / Affirmative Action Employer
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[ID

A century of service. Since 1911

POWER

August 21, 2018

Mr. Joe Hemandez

Planner lli

Planning & Development Services Department
County of Imperial

801 Main Street

El Centro, CA 92243

SUBJECT: J.R. Simplot Company Fertilizer Terminal Relocation, CUP Application No. 18-
0020

Dear Mr. Hernandez:

On August 7, 2018, the Imperial Irrigation District received from the Imperial County Planning &
Development Services Department, a request for agency comments on Conditional Use Permit
application no. 18-0020. The applicant, J.R. Simplot Company, proposes to relocate the fertilizer
terminal facility at 302 Danenberg Drive in El Centro, CA to 318 West Harris Road in Imperial,

CA.
The IID has reviewed the application and has the following comments:

1. In future submittals for this project, applicant should be advised to provide larger site plans
as the one provided is very difficult to read and identify the various project components.

2. For electrical service to the new facility, the applicant should be advised to contact Ernie
Benitez, 1ID Customer Project Development Planner at (760) 482-3405 or e-mail Mr.
Benitez at eibenitez@iid.com to review the project's scope of work and initiate the
electrical service application process. In addition to submitting a formal application for
electrical service (see hitp://www.iid.com/home/showdocument?id=12923), the applicant
will be required to submit a complete set of approved plans, project schedule, estimated
in-service date, project CAD files, one-line diagram of facility, electrical loads, panel size,
voltage, and the applicable fees, permits, easements and environmental compliance
documentation pertaining to the provision of electrical service to the project. Any stand-by
generation will require the submittal of a Regulation 21 application (available at
https://www.iid.com/home/showdocument?id=2563 to the district. A circuit study may be
required; the applicant shall be responsible for any and all costs related to providing
electrical service to the project, any mitigation measures required would be the financial
responsibility of the developer.

3. The Imperial site currently has and overhead primary line with an existing overhead
transformer bank on pole #1199212 with 3-75kVA (225Kva)7.2/12.5kV-277/480V 3 phase
4 wire on the premises (see enclosed map).

IMPERIAL IRRIGATION DISTRICT - PO BOX 937 - IMPERIAL, CA 92251
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Joe Hernandez
August 21, 2018
Page 2

4. Applicant should inform IID of its intentions for the existing electrical service to the J.R.
Simplot site at the 302 Danenberg Drive location.

5. 1ID water facilities that may be impacted include the Dahlia Lateral 8 located along the
site’s northern boundary and the Newside Drain No. 1 located along its eastern boundary.

6. To insure there are no impacts to IID water facilities, grading, drainage and fencing plans
should be submitted to lID Water Department Engineering Services prior to final project
design. IID Water Engineering can be contacted at (760) 339-9265 for further information.

7. It is important to note that a change in existing drainage discharge locations may
substantially alter the drainage pattern of the project site and may adversely impact /ID
drains. To mitigate these impacts, a comprehensive IID hydraulic drainage system
analysis may be required. lID’s hydraulic drainage system analysis includes an associated
drain impact fee. For further information, applicant should contact IID Water Engineering
Services.

8. Allflows being discharge into IiD’s drains will have to be in conformance with the laws and
regulations of Imperial County and the various state and federal agencies having
jurisdiction over water quality control. Drainage restrictions are outlined in the IID's Rules
and Regulations Govemning the Distributon and Use of Water available at
http://www.iid.com/home/showdocument?id=7989. The applicant should review
Regulation #36 — Use of Drains, Regulation #46 — Industrial Tailwater Assessment, and
Regulation No. 39 - Agricultural Tailwater Structures.

9. To obtain water for the construction phase, the applicant should be advised to contact IID
South End Division at (760) 482-9800.

10. The project parcel is located outside the City of Imperial's municipal water service area
and will not be receiving municipal water. Per the Safe Drinking Water Act, the applicant
will need to have a contract with an approved provider to deliver their drinking water.

11. Any construction or operation on IID property or within its existing and proposed right of
way or easements including but not limited to: surface improvements such as proposed
new streets, driveways, parking lots, landscape; and all water, sewer, storm water, or any
other above ground or underground utilities; will require an encroachment permit, or
encroachment agreement (depending on the circumstances). A copy of the IID
encroachment permit application and instructions for its completion are available at
http://www.iid.com/departments/real-estate. The IID Real Estate Section should be
contacted at (760) 339-9239 for additional information regarding encroachment permits or
agreements. No foundations or buildings will be allowed within 1ID’s right of way.

12. In addition to IID’s recorded easements, IID claims, at a minimum, a prescriptive right of
way to the toe of slope of all existing canals and drains. Where space is limited and
depending upon the specifics of adjacent modifications, the IID may claim additional
secondary easements/prescriptive rights of ways to ensure operation and maintenance of
lID’s facilities can be maintained and are not impacted and if impacted mitigated. Thus,

EEC ORIGINAL PKG



Joe Hemandez
August 21, 2018
Page 3

IID should be consulted prior to the installation of any facilities adjacent to 11D's facilities.
Certain conditions may be placed on adjacent facilities to mitigate or avoid impacts to 1ID’s

facilities.

13. Any new, relocated, modified or reconstructed IID facilities required for and by the project
(which can include but is not limited to electrical utility substations, electrical transmission
and distribution lines, etc.) need to be included as part of the project's CEQA and/or NEPA
documentation, environmental impact analysis and mitigation. Failure to do so will result
in postponement of any construction and/or modification of 11D facilities until such time as
the environmental documentation is amended and environmental impacts are fully
analyzed. Any and all mitigation necessary as a result of the construction, relocation
and/or upgrade of lID facilities is the responsibility of the project proponent.

Should you have any questions, please do not hesitate to contact me at 760-482-3609 or at
dvargas@iid.com. Thank you for the opportunity to comment on this matter.

e )

ol <

Compliance Administrator Il

Kevin Kelley - General Manager

Mike Pachaco ~ Manager, Water Dept.

Enrique B. Martinez - Manager, Energy Dept.

Jamie Asbury - Deputy Manager, Energy Dapt, Operations

Enrique De Leon - Asst Mgr,, Enargy Dept,, Diatr,, Planning, Eng. & Customer Service
Vance Taylor - Asst. General Counsel

Robert Laurie — Asst. General Counsal

Michael P. Kemp ~ Superintendent, Regulatory & Environmental Compliance
Harold Watk Jr. - Supervisor, Real Estate

Randy Gray - ROW Agent, Real Estate

Jessica Lovecchio — Environmental Project Mgr. Sr., Water Dapt,
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[ID

A century of service, Since 1911

October 23, 2018

Mr. Joe Hermandez

Planner IV

Planning & Development Services Department
County of Imperial

801 Main Street

El Centro, CA 92243

SUBJECT:  J.R. Simplot Company Fertilizer Terminal Relocation, CUP Application No. 18-
0020 (Recirculated)

Dear Mr. Hernandez:

On this date the Imperial Irrigation District received from the Imperial County Planning &
Development Services Department, the recirculated request for agency comments on Conditional
Use Permit application no. 18-0020. The applicant, J.R. Simplot Company, proposes to relocate
the fertilizer terminal facility at 302 Danenberg Drive in El Centro, CA to 318 West Harris Road in
Imperial, CA.

The IID has reviewed the application and finds that the comments provided in the August 21, 2018
district letter (see attached letter) continue to apply.

Should you have any questions, please do not hesitate to contact me at 760-482-3609 or at
dvargas@lid.com. Thank you for the opportunity to comment on this matter.

Respgctfully,

Donald Vargas
Compliance Administrator Il

Kevin Kelley — Ganeral Manager

Mike Pacheco - Manager, Water Dept.

Enrique B. Marinez — Manager, Energy Depl

Jamie Asbury - Depuly Manager, Energy Dept., Operations

Enrique Da Leon — Asst. Mgr., Enargy Dept., Distr., Planning, Eng. & Customer Service
Vance Taylor — Asst. General Counsel

Robart Laurie - Asst. General Counsel

Michael P. Kemp — Superintandent, Regulatory & Environmental Compliance

Rendy Gray — Suparvisor, Real Estate

Jessica Lovecchio — Environmental Project Mgr. Sr., Water Dept.

IMPERIAL IRRIGATION DISTRICT » PO.BOX 937 - IMPERIAL, CA 9225 |
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www.iid.com

A century of service, Sinee 1911

August 21, 2018

Mr. Joe Hemandez

Planner Hl

Planning & Development Services Department
County of Imperial

801 Main Street

El Centro, CA 92243

SUBJECT:  J.R. Simplot Company Fertilizer Terminal Relocation, CUP Application No. 18-
0020

Dear Mr. Hernandez:

On August 7, 2018, the Imperial Irrigation District received from the Imperial County Planning &
Development Services Department, a request for agency comments on Conditional Use Permit
application no. 18-0020. The applicant, J.R. Simplot Company, proposes to relocate tha fertilizer
terminal facility at 302 Danenberg Drive in El Centro, CA to 318 West Harris Road in Imperial,
CA.

The lID has reviewed the application and has the following comments:

1. Infuture submittals for this project, applicant should be advised to provide larger site plans
as the one provided is very difficult to read and identify the various project components.

2. For electrical service to the new facility, the applicant should be advised to contact Ernie
Benitez, [ID Customer Project Development Planner at (760) 482-3405 or e-mail Mr.
Benitez at eibenitez@iid.com to review the project’s scope of work and initiate the
electrical service application process. In addition to submitting a formal application for
electrical service (see http://www.iid.com/home/showdoc ?id=12923), the applicant
will be required to submit a complete set of approved plans, project schedule, estimated
in-service date, project CAD files, one-line diagram of facility, electrical loads, panel size,
voltage, and the applicable fees, permits, easements and environmental compliance
documentation pertaining to the provision of electrical service to the project. Any stand-by
generation will require the submittal of a Regulation 21 application (available at
https://www.iid.com/home/showdocument?id=2563 to the district, A circuit study may be
required; the applicant shall be responsible for any and all costs related to providing
electrical service to the project, any mitigation measures required would be the financial
responsibility of the developer.

3. The Imperial site currently has and overhead primary line with an existing overhead
transformer bank on pole #1199212 with 3-75kVA (225Kva)7.2/12.5kV-277/480V 3 phase

4 wire on the premises (see enclosed map).

IMPERIAL IRRIGATION DISTRICT - PO BOX 937 . IMPERIAL, CA 92251
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Joe Hernandez
August 21, 2018
Page 2

4. Applicant should inform IID of its intentions for the existing electrical service to the J.R.
Simplot site at the 302 Danenberg Drive location.

5. IID water facilities that may be impacted include the Dahlia Lateral 8 located along the
site's northem boundary and the Newside Drain No. 1 located along its eastern boundary.

6. To insure there are no impacts to 1D water facilities, grading, drainage and fencing plans
should be submitted to [ID Water Department Engineering Services prior to final project
design. IID Water Engineering can be contacted at (780) 339-9265 for further information.

7. It is important to note that a change in existing drainage discharge locations may
substantially alter the drainage pattern of the project site and may adversely impact IID
drains. To mitigate these impacts, a comprehensive IID hydraulic drainage system
analysis may be required. IID's hydraulic drainage system analysis includes an associated
drain impact fee. For further information, applicant should contact 11D Water Engineering
Services.

8. All flows being discharge into lID’s drains will have to be in conformanca with the lawe and
regulations of Imperial County and the various state and federal agencies having
Jurisdiction over water quality control. Drainage restrictions are outlined in the IID's Rules
and Regulations Governing the Distribution and Use of Water available at
http://www.iid.com/home/showdocument?id=7989. The applicant should review
Regulation #38 — Use of Drains, Regulation #46 — Industrial Tailwater Assessment, and
Regulation No. 39 - Agricultural Tailwater Structures.

9. To abtain water for the construction phase, the applicant should be advised to contact IID
South End Division at (760) 482-9800.

10. The project parcel is located outside the City of Imperial's municipal water service area
and will not be receiving municipal water. Per the Safe Drinking Water Act, the applicant
will need to have a contract with an approved provider to deliver their drinking water.

11. Any construction or operation on IID property or within its existing and proposed right of
way or easements including but not limited to: surface improvements such as proposed
new streets, driveways, parking lots, landscape; and all water, sewer, storm water, or any
other above ground or underground utilities; will require an encroachment permit, or
encroachment agreement (depending on the circumstances). A copy of the IID
encroachment permit application and instructions for its completion are available at
http://www.iid.com/depa nts/real-estate. The IID Real Estate Section should be
contacted at (760) 339-9239 for additional information regarding encroachment permits or
agreements. No foundations or buildings will be allowed within lID's right of way.

12. In addition to 1ID's recorded easements, 11D claims, at a minimum, a prescriptive right of
way to the toe of slope of all existing canals and drains. Where space is limited and
depending upon the specifics of adjacent modifications, the IID may claim additional
secondary easements/prescriptive rights of ways to ensure operation and maintenance of
lID’s facilities can be maintained and are not impacted and if impacted mitigated. Thus,

EEC ORIGINAL PKG



Joe Hernandez
August 21, 2018
Page 3

IID should be consulted prior to the installation of any facilities adjacent to 1ID's facilities.
Certain conditions may be placed on adjacent facilities to mitigate or avoid impacts to lID’s

facilities.

13. Any new, relocated, modified or reconstructed 1D

facilities required for and by the project

(which can include but is not limited to electrical utility substations, electrical transmission
and distribution lines, etc.) need to be included as part of the project's CEQA and/or NEPA
documentation, environmental impact analysis and mitigation. Failure to do so will result
in postponement of any construction and/or modification of 1D facilities until such time as
the environmental documentation is amended and environmental impacts are fully
analyzed. Any and all mitigation necessary as a result of the construction, relocation
and/or upgrade of IID facilities is the responsibility of the project proponent.

Should you have any questions, please do not hesitate to contact me at 760-482-3609 or at
dvargas@iid.com. Thank you for the opportunity {o comment on this matter.

Res G( !

Doriald Vargas
Compliance Administrator If

Kevin Kallay - Genaral Manager

Mike Pachaco ~ Managar, Waler Dept.

Enrique B Martinez - Manager, Energy Dept.

Jamie Asbury - Dapuly Manager, Enargy Dapt,, Operations

Enrique De Leon ~ Aust. Mgr,, Energy Gepl., Distr., Planning, Eng. & Customer Service
Vance Taylor - AssL General Counsel

Robert Laurle — Asat. General Counsal

Michael P. Kemp - Superinlendeni, Regulatory & Environmental Complisnce
Harold Walk Jr. - Supervisor, Rea! Eslalo

Randy Gray ~ ROW Agenl, Real Estale

Jassica Lovecehio - Environmantal Project Mgr. Sr., Water Dept
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Ry 5T ks works for the Public

COUNTY OF January 18, 2019
IMPERIAL

Mr. Jim Minnick, Director )
Planning & Development Services Department JAN 22 2019
1555, 11th Street R PULIEE:S IMPERIAL GOUNTY

El C;z ;;:3 CA El Centro, CA 92243 PLANNING & DFEVELOPMENT SERVICES

DEPARTMENT OF
PUBLIC WORKS

Attention: Joe Hemandez, Planner [V

Tel: (442) 265-1818

[axi(R4R)263:1858 SUBJECT: CUP 18-0020 J.R. Simplot Company

Located on 318 West Harris Road, Imperial, CA 92251

Follow Us:
APN 040-340-043

f

wwwsliechook,com

WIS This letter is in response to your submittal received by this department on August 7, 2018
for the above mentioned project. The project proposes to relocate a fertilizer terminal

b facility to the location listed above.

Iittpsiiwitter.cony

County Dpw Department staff has reviewed the package information and the following comments shall
be Conditions of Approval:

Dear Mr. Minnick:

1. No road right of way conditions required. Sufficient right of way has been deeded
to meet road classification per Doc# 2009-020043. (As directed by Imperial
County Board of Supervisors per Minute Order #6 dated 11/22/1994 per the
Imperial County Circulation Element Plan of the General Plan).

2. Each parcel created or affected by this project shall abut a maintained road and/or
have legal and physical access to a public road before the project documents are
recorded.

3. The applicant shall furnish a Drainage and Grading Plan/Study to provide for
property grading and drainage control, which shall also include prevention of
sedimentation of damage to off-site properties. The Plan/Study shall be prepared per
the Engineering Design Guidelines Manual for the Preparation and checking of
Street Improvement, Drainage, and Grading Plans within Imperial County and
submitted to the Department of Public Works for review and approval. The
applicant shall implement the approved plan. Employment of the appropriate Best
Management Practices (BMPs) shall be included on the plan.

4. The applicant for grading plans and/or improvement plans is responsible for

researching, protecting, and preserving survey monuments per the Professional Land
Surveyor’s Act (8771 (b)). This shall include a copy of the referenced survey map

P:\PRIVATE PROJECTS ADMIN\2) PRIVATE PROJECTS\CUP\18-0020 J.R. Simplot Company (Fertllizer Terminal
Facility\18-0020 (R) (draft) - (um}au%mamxmﬂve Action Employer
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and tie card(s) (if applicable) for all monuments that may be impacted by the project
whether it be on-site or off-site.

5. Per Section 12.10.020 - Street Improvement Requirements of Imperial County
Ordinance:

a. Street improvements shall be required in conjunction with, but not
limited to, any construction, grading, or related work, including the
construction of structures, buildings, or major additions thereto, on
property located adjacent to any county street or on property utilizing any
county street for ingress and egress, except that such improvements may
be deferred as described in_Section 12.10.040 of this chapter for

residential property.

b. For the purpose of establishing proper standards, specification and
directions for design and construction of any road, or other land division
improvements required to be constructed in the unincorporated territory
of Imperial County, the document entitled "Engineering Design
Guidelines Manual for the Preparation and checking of Street
Improvement, Drainage, and Grading Plans within Imperial County"
revision dated September 15, 2008, is hereby adopted and made a part of
this division by reference, three copies of which are on file in the office
of the clerk of the board of supervisors and for use and examination by
the public. Copies of the manual can also be found at the Imperial
County Department of Public Works.

6. Per Section 12.10.030 - Building Permits of Imperial County Ordinance:

a. No building permit for any structure or building or major addition to a
building or structure shall be issued until the improvements required by
Section 12.10.010 of this chapter have been installed or a deferral
agreement has been executed and recorded as provided in_Section
12.10.040 of this chapter. In addition, no building permit shall be issued
until there has been compliance with Chapter 12.12 of this title and the
requirement that an encroachment permit be obtained.

7. Any activity and/or work within Imperial County right-of-way shall be completed
under a permit issued by this Department (encroachment permit) as per Chapter
12.12 — Excavations on or Near a Public Road of the Imperial County Ordinance.
Any activity and/or work may include, but not be limited to, construction of primary
access driveways, secondary fire access driveways, installation of temporary traffic
control devices duting construction, etc.

8. Table 8-1 — Near-Term Intersection Operations of the Transportation Impact
Analysis lists the intersection of State Route 86 and Harris Road and the

P:\PRIVATE PROJECTS ADMIN\2) PRIVATE PROJECTS\CUP\18-0020 J.R. Simplot Company (Fertiizer Teminal
Facllity)\18-0020 (R) (draft) - (Updated on 01-18-18).doc
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intersection of State Route 86 and Barioni Boulevard with a Level of Service of
“D”. However, Section 11.0 — Conclusions & Recommendations states that the
project would not create significant impacts and that no mitigation measures are
necessary.

a. Objective 1.12 of the Imperial County Circulation and Scenic Highways
Element states the following:

Review new development proposals to ensure that the proposed
development provides adequate parking and would not increase traffic on
existing roadways and intersection to a level of service (LOS) worse than
“C” without providing appropriate mitigations to existing infrastructure.
This can include fair share contributions on the part of developers to
mitigate traffic impacts caused by such proposed developments.

The Developer shall propose mitigation measures for the intersection of State
Route 86 and Harris Road (Imperial County) and the intersection of State Route
86 and Barioni Boulevard (City of Imperial). The proposed mitigation measures

shall be submitted to this Department for review and approval prior to the
approval of this Conditional Use Permit.

Respectfully,

John A. Gay, PE
Director of Public Works

By:
g . -

Francisco Olmedo, PE
Senior Engineer

P:\PRIVATE PROJECTS ADMIN\2) PRIVATE PROJECTS\CUP\18-0020 J.R. Simplot Company (Fertilizer Terminal
Facility)\18-0020 (R) (draft) - (Updated on 01-18-18).doc
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Joe Hernandez

From: Monica Soucier

Sent: Friday, May 10, 2019 11:05 AM
To: Matthew Harmon

Ce: Annette Leon; Joe Hernandez
Subject: RE: J.R. Simplot- Air Quality
Matt

Just to memorialize our verbal conversation. Joe received a response from the Air District indicating that as presented
there were not additional issues from the Air District and there were no comments regarding J.R. Simplot’s response
letter to our comments.

Balancing Science and Techinology to achieve cleaner air for a cleaner future
APC Division Manager

Planning and Monitoring

P. (442) 265-1800

FAX - (442) 265-1799

From: Matthew Harmon <matthew@dubosedesigngroup.com>

Sent: Thursday, May 09, 2019 8:35 AM

To: Monica Soucier <MonicaSoucier@co.imperial.ca.us>

Cc: Annette Leon <annette @dubosedesigngroup.com>; Joe Hernandez <JoeHernandez@co.imperial.ca.us>
Subject: J.R. Simplot- Air Quality

|CAUTION: This email originated outside our organization; please use caution.

Marning Monica!

| am circling back around to you regarding the air quality comment letter & response to the comment
letter. Were you satisfied with our questions to your comments? | have attached both documents for your
reference.

Matt

"
MATTHEW HARMON, Assistant Planner

DESIGN

GROUP

1065 State Street, El Centro, CA 92243
Office #: 760-353-8110
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IX Mitigation Monitoring & Reporting Program
(MM&RP)

imperial County Planning & Daevelopment Services Department Initlal Study Environmantal Checklist Form & Nagative Declaratlon for JR Simpiot Company; CUP18-0020
Page 35 of 35
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MITIGATION, MONTORING AND REPORTING
PROGRAM )

DRAFT MITIGATION MEASURES
PURSUANT TO THE ENVIRONMENTAL EVALUATION COMMITTEE

J.R. Simplot Company
[CUP #18-0020]

(APN 040-430-043-000)

(CEQA - Mitigated Negative Declaration)

Pursuant to the review and recommendations of the Imperial County Environmental

4 ——

Evaiuaiion Commitiee (EEC) on , 2019, the foliowing Mitigation
Measures are hereby proposed for the project:

Biological Resources:

MITIGATION MEASURE #1: (for a)

Burrowing Owl (BUOW) shelter in place (using hay bales) and remove shelters
when project is complete under supervision of qualified biologist. If passive
relocation are required, a qualified biologist shall consult with California
Department of Fish and Wildlife (CDFW), Paim Desert Office.

Worker BUOW training sessions.

Monitoring when construction is within 250 feet (February — August); 160 feet
(September — January) if determined necessary by qualified biologist.

If Construction starts during Migratory Bird Nesting season (February — August) a
nesting bird survey should be completed one week prior to start of construction.
Within 14 days and 24 hours of start of construction, BUOW survey.

(Monitoring Agency: California Department of Fish and Wildlife (CDFW)/Planning &
Development Services Department)

Geology and Soils:

MITIGATION MEASURE #2: (1 & 2)

EEC ORIGINAL PKG



Mitigation, Monitoring & Reporting Program
Avrial & Juana Lizarraga
Page 2

e Type C backfill must be used in wet soils and below groundwater for all buried
utility pipelines. Where pipeline excavation are planned below the ground water
surface, dewatering (by well points) is required to at least 24 inches below the
trench bottom prior to excavation. Type A backfill may be used in the case of a
dewatered trench condition in clay soils only.

(Monitoring Agency: Planning & Development Services Department)

Utilities and service systems:
MITIGATION MEASURE #3 (C)

e Prior to issuance of any building permit for any new building within the project,
development impact mitigation fees as provided by the County Municipal Code.
In addition, the building permit application shall be evidence to the satisfaction of
the Planning and Development Services Director and Fire Chief that an adequate
system of water storage and pumping for fire protection exists for the project or
will be constructed and available for use upon completion of the building. This
shall include an agreement between the applicant and property owner with the
County Fire Department that a specific minimum volume of water in the storage
pond will be maintained at all times. All facilities required for fire protection
services shall be installed and in working order prior to issuance of a certificate of
occupancy for the building.

(Monitoring Agency: Fire Department/Planning & Development Services Department)

S:\APN\040\340\043\CUP #18-0020\EEC Pkg\Draft MM&RP.docx
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Conditional Use Permit Application
(Attachment to application are separated by yellow sheets)
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CONDITIONAL USE PERMIT i cuoomeocsomer scvcss o
801 Main Street, El Centro, CA 92243 (760) 482-4236

- APPLICANT MUST COMPLETE ALL NUMBERED (black) SPACES — Please type or print -

7. PROPERTY OWNER'S NAME EMAIL ADDRESS
LR, Simplot Company Gary,L.Smith@simplot.com / aleon@dde-inc.net
2.  MAILING ADDRESS (Strast/ P O Bax, Clty, Stata) ZIP CODE PHONE NUMBER
302 iv , CA 92243 1-760-352-893
3. APPLICANT'S NAME EMAIL ADDRESS
JR_ Simplot Company Gary.L.Smith@simplot.com / aleon@dde-inc.nel
4. MAILING ADDRESS (strest / P O Bax, Clly, Stsle) ZIP CODE PHONE NUMBER
302 Danenberg Drive. El Centro, CA 92243 1-760-152-8911
4, ENGINEER'S NAME CA. LICENSE NO. EMAIL ADDRESS
Carlos Corrales 55432 carloscorrales@dde-inc net
5. MAILING ADDRESS (Street /P O Box, Clty, Stale) ZIP CODE PHONE NUMBER
1065 W. State Street, El Centro, CA 92243 1-760-351_81]0

8. ASSESSOR'S PARCEL NO.
040-3 %)

SIZE OF PROPERTY (in acres or aquare foal)
39,96 +/- acres

ZONING (existing)
1 12 (] i idl)

7. PROPERTY (sile) ADDRESS

Please reference Assessor's Parcel Numbers 7)‘.8 \Nm H»A‘EE{ % F.'.OﬁD

8. GENERAL LOCATION (ua clly. town cross street)

8. LEGAL DESCRIPTION Please see Attachment A. and Preliminary Tltle Report

PLEASE PROVIDE CLEAR & CONCISE INFORMATION (ATTACH SEPARATE SHEET IF NEEDEDJ
10. DESCRIBE PROPOSED USE OF PROPERTY (st and describs In detal) o

14,075 tones of up to eight product sogregations of dry fertilizer, and 15,000 tons of up to four product suh-rch'nliuns of liguid fertilizer.

11. DESCRIBE CURRENT USE OF PROPERTY  , i iore

12. DESCRIBE PROPOSED SEWER SYSTEM
13. DESCRIBE PROPOSED WATER SYSTEM
14. DESCRIBE PROPOSED FIRE PROTECTION SYSTEM

On:si 3
Mw_Lhmclummd_mmthmmk_fmmmmuupphu

i ' - i q QLS

15. IS PROPOSED USE A BUSINESS?

IF YES, HOW MANY EMPLOYEES WILL BE AT THIS SITE?

Yes 0] No A emplovees
| / WE THE LEGAL OWNER (S) OF THE ABOVE PROPERTY REQUIRED SUPPORT DOCUMENTS
CERTIFY THAT THE INFORMATION SHOWN OR STATED HEREIN
2;1 FBUE AND CORRECT. A. SITEPLAN
: 7“// Z2-478
B. FEE
nt Dute
C. OTHER
Signntu/w’
Print Nome Date D. OTHER
Signature
APPLICATION RECEIVED BY: {@é%_ oate 87./7. REVIEW / APPROVAL BY
OTHER DEPT'S required
APPLICATION DEEMED COMPLETE BY DATE P.W
DO EHS CUP #
APPLICATION REJECTED BY: DATE O AP.C.D
TENTATIVE HEARING BY DATE g e M
FINAL AGTION: O APPROVED O DENIED DATE o
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ATTACHMENT A

THE LAND REFERRED TO IN THIS REPORT IS SITUATED IN THE STATE OF
CALIFORNIA, COUNTY OF IMPERIAL AND IS DESCRIBED AS FOLLOWS:

THOSE PORTIONS OF TRACTS 141 AND 183, TOWNSHIP 14 SOUTH, RANGE 14 EAST,
S.B.M., IN AN UNINCORPORATED AREA OF THE COUNTY OF IMPERIAL, STATE OF
CALIFORNIA, ACCORDING TO THE OFFICIAL PLAT THEREOF, SHOWN AND
DESIGNATED AS PARCELS 3 AND 4 OF PARCEL MAP NO. M-2316 ON FILE IN BOOK
11, PAGE 65 OF PARCEL MAPS IN THE OFFICE OF THE COUNTY RECORDER OF

IMPERIAL COUNTY.
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DUBOSEI

DESIGN e

GROUP

J.R. Simplot-Fertilizer Terminal

Relocation RECEIVED

JUL 17 2018

. : INPERIAL COUNTY
Client:  JR. Simplot Company PLANNING & DEVELOPMENT SERVICES

Engineer: LC Engineering Consultants, Inc.

Planner: DuBose Design Group, Inc.

Location: North side of Harris Road, % mile east of State Route (S.R.) 86, and West of
Southem Pacific Rail Road. Within the Mesquite Lake Specific Plan Area in
Imperial County.

Project Size:  39.96 +/- Acres

APN: 040-340-043
Date: 6/26/2018
Proposed Activities:

J.R. Simplot Company (“applicant’’) proposes to relocate its’ fertilizer warehouse/terminal where
fertilizer will be received, warehoused and shipped. The project site will receive both solid and
liquid fertilizers via Southern Pacific Rail Road, and distribute the fertilizer via trucks. In terms
of fertilizer, the facility will utilize segregation for storage purposes. Segregation is a mixture of
different kinds of fertilizers in order to obtain a predicted N —P —K' chemical composition of
solid fertilizer (Miserque, 0., and E. Pirard). Therefore, the facility will have the capacity to
store 14,075 tons of eight different dry/solid product segregations, and 15,000 tons of four
different product segregations of liquid fertilizer. Both the liquid and solid fertilizer will be
shipped via truck to recipients.

* N- Nitrogen, P-Phosphorus, K-Potassium
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Proposed Project Site and Clrculation:

The entire APN 040-340-043 is currently situated on approximately 39.96 +/- acres of land
located within the County of Imperial, about 2 miles north of the City of Imperial®>. Currently,
the project site is zoned ML-I-2 (Medium-Industrial) and is within the Mesquite Lake Specific
Plnn’, as seen in Figure 1.

Simplol- Fertilizer Terminal Relocation
The primary entrance for the facility is on W LA 2
Harris Road, west of the Southern Pacific
Railroad tracks. This primary entrance will
receive automobiles for employees and
busincss rclated wallic. Traffic related activity
will include inspections, employees, visitors as
well as distribution trucks. Per the County
Fire Marshall, a secondary access point will be
required for emergency access only. This
entrance shall not affect the amount of praject
traffic counts and will be located just west of
the main entrance. Trucks will travel on S.R.
86 for distribution to the end users’ locations
according to the proposed site plan. There will
be paved roadway on site for queuing of
trucks.

Operations:

Solid Fertilizer: LN N

Fimure 1. Proioot Site

Located at the northern portion of the facility, a proposed rail yard will be used for unloading
fertilizer material*, as seen in Figure 2. At the north/wester side of the facility a 250 TPH drag
chain bucket clevator and conveyor will transfer dry fertilizer products from the train cars into
Dry Bulk Warchouse 1. The conveyor will receive the product at a shallow rail receiving pit,
placed below the working track, and convey the material to a diverter located within the Dry

2 please Reference Appendix A
! please Reference Appendix B
4 Please Reference Appendix C
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Bulk Warchouse 1. Once fertilizer reaches this diverter, there are two options; (a) the fertilizer
will be diverted via a conveyor belt to be stored within Dry Bulk Warehouse 1 and (b) the
fertilizer will be transported via an additional covered conveyor belt that will run perpendicular
from Dry Bulk Warehouse 1 to its destination in Dry Bulk Waterhouse 2 where the fertilizer will

be stored.

Figure 2. Site Plan

Walls separating the different types of fertilizer will be 10° high, made out of large cement
blocks, and will be moveable to allow for seasonal and market demand fluctuations (see Figure
3). The two warehouse buildings are identical in size: 100’ x 340° with a peak height of 50°.
The buildings will be set up to allow drive through loading. A passageway will be constructed
between the buildings to allow a front end loader to travel between the buildings. Prior to
operation of drag chain bucket elevator, applicant will have filed and received permitted

approval.
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Figure 3. Cement Blocks

Liquid Fertifizer:

Located on the nortl/eastem side of the facility will be two stations for the unloading of liquid
fertilizers from train cars®, All unloading stations will have spill containment area constructed of
curbs and concrete slabs. Five 60 Horse Power (HP) pumps will be located at these unloading
stations in order to pump the liquid fertilizer to the Contained Liquid Storage Area, where the
liquid fertilizer will be stored in four different storage lanks ranging in sizes®. Once liguid
fertilizer is ready to be transported to recipients, a 25 HP pump will pump liquid fertilizer to the
loading location. This location will have four different outlets connected to the four different

storage tanks.

The fertilizer will be weighed by a 10°x80° fully electronic scale located north of the primary
access. The product will be weighted via electronic scale upon receipt and before shipping lo

clients.
Proposed Project Boundary:

This project will be responsible for granting one half of cighty four (84’-00™) of Right-of-Way
(ROW), along both the western and southem project boundaries. A thirty five (35-00”) ROW
already exists along the project’s southerm boundary (Harris Road); this project will dedicate the
additional seven (7°-00") to meet that required forty two (42°-00”) of ROW. Additionally, the
project will have to dedicate the entire forty two (42°-00") of ROW on the westem boundary.

® please Reference Appendix C
€ please Reference Appendix C
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Utllities:

The applicant will have an agreement with the County of Imperial to supply potable water via
reservoir tanks. Dug to project site location, sewage will be disposed via septic tank and leach
bed ficld. An office and maintenance shap will be provided for employees, along with
corresponding amount of parking. Outside lighting will be provided for night operations.
Applicant wishes to adhere to all Imperial County land use and zoning regulations required for
this location.

Jurisdictions:
1) County of Imperial

Applications:
1) Conditional Use Permit (CUP) - County of Imperial
2) Site Plan

Planned Studies:

1) Traffic Study- Linscott, Law & Greenspan
2) Phase 1 ESA- GS Lyon

3) Geotechnical- LandMark

4) Biological/Burrowing Owl-Ultrasystems
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D Enlu ' °"I‘ EC;N M bersdatigngreby.com

WORK CITED

Miserque, 0., and E. Pirard. “Segregation of the Bulk Blend Fertilizers." Science Direct,
Elsevier / Chemometrics and Intelligent Laboratory Systems, 24 June 2004,
orbi.uliege.be/bitstream/2268/41057/1/PUB_2003_04_EP_ Fertlizer Blend

Segregation.pdf.

EEC ORIGINAL PKG



emall@dubosedesigngreup.com
dubosedesigngroup.cam

Appendix A

EEC ORIGINAL PKG



o

B G06°L =

Joieaojay
lojdung

8102/90/90

EEC ORIGINAL PKG



emall@dubosadesigngroup.com
dubosadesigngreup.com

Appendix B

EEC ORIGINAL PKG



f emall®@dubosedesigngroup.com
! dubosedesigngroup.com
U

i 's;zés_g XL

Ll e

| Julad
i §§§§ Eﬁ E»-..;-:-:: ":E’:F~

g £ s 3

5 3

i
s | LS i - (2
813 |
n !
. . N x

.......................... e

| n

&
'i"]" : -
. »
- - J.
: | t* ;
ng i " .
[ . FIAIL HOeAY 111 | . n
I L AREE R P - a -
5 . ! 1 7 »
: K ' B 1
- z ' H >
W t ! : . .
:vwwwwwwwwmrlvw.wwduwﬂr

| MESQUITE LAKE SPECIFIC PLAN AREA |

B Diva 91 P Iedor WD

V-vi
dViN

11 ! Loy POy T4ty Dadut el

EEC ORIGINAL PKG



EE
°
-

& o
L d

L

- o
e

Appendix C

EEC ORIGINAL PKG



dubosedesigngroup.com

email@dubosedesigngroup.com

oo

SEEASEEE

—_— =

R

EEC ORIGINAL PKG



Transportation Impact Analysis (dated April 16, 2019)

EEC ORIGINAL PKG



Prepared by:
Jose Nunez

Transportation Planner li

LINSCOTT
LAw &

GREENSPAN

engineers

TRANSPORTATION IMPACT ANALYSIS

SIMPLOT-FERTILIZER TERMINAL

RELOCATION PROJECT
County of Imperial, California

April 16, 2019

LLG Ref. 3-18-2968

Under the Supervision of: Linscott, Law &

John A. Boarman Greenspan, Engineera
Principal 4542 Ruffner Street
Suite 100
San Diego, CA 92111
858.300.8800 v
868.300.8610 F
www.llgangineers.com

EEC ORIGINAL PKG



TABLE OF CONTENTS

SECTION PAGE
Appendices ii
List of Figures jii
List of Tables iv
1.0 IDtrOdUCHION.cccerseersnrneressssssncssessosssancnssnsssrosssasssnsassonsssonsasassinesarsonsstssssrassssssnssassssninessansasorsssasasss 5
2.0 Project DeScCription .....cesessessssscrrsesssiscsassisnsassasnssursnesersassnesnssasses 6
2.1  Project LOCAtiON .....cc..vcesmensussissssnssonsonsanssssorsessrassssasnassasasasnssssnsussnonasasnansonsnss ssransnsssns sasesorss 6

2.2 Project DeSCriPtiON........cccesisssosssnorsrsnssmserssnsisssssssossonsenarasssssrassenonsrosmrusmassanasmns cxasanspresseassesss 6

2.3 PrOJEOE ACCESS . iuiisireseruersensmacsasmsinnssisorsbsnasssnssassiasssossssesssassasmsssnsstassssasssnssssussnssssesssssssssnsnyoyss 6

3.0 EXisting CONitiOnS.....ccocisreossssnasssnsaisnessasseersseenennessessasancnnassessassassssssssssesssssassiestssessesasossssassas 10
3.1 Existing Street NetWOrk......cccooceccvnimiminiommiiri i sssases 10

3.2 Existing Traffic VOIUMES.........cocivviiiininiimmnsinmnns e s ssesissssnsassnsssns 10

4.0 Analysis Approach and Methodology .14
4.1 INEEISECHIONS .....ceeeiieeerveiereriresresesssesnesntobessras b estessrsssbsassssiatasas st aasaensasnssbanesnsnbassrsraserassaans 15

4.2 SUreet SEQMENLS . tiiirrisssisrimmasi s iiis s sesiesss Ve assasn sas st (a0 sRAN ST L4 vinveas R Tns b OB 15

5.0 Significance Criteria.........ccvcsrnreresararsesniasnanse T R PSS T e ra RS e sk 17
6.0 Analysis of Existing Conditions .......cueivesersinsussesacsassnsornsarsssmmrensnssssssssssssasasasssssssssssssasassosas 18
6.1 Peak Hour Intersection Levels of SErVICe........cvuiiiiiiiimimiiicicicisssis it 18

6.2 Daily Street Segment Levels 0f SEIVICE ......ivviiiimiiriiiinisicess e 19

7.0 Trip Generation/Distribution/Assignment 20
7.1 TrIP GeNEIAtiON...ccreiecrsresssnsssasasssaessnsasasasssssssnsassnsrssssnssnsnssnsasasssassassasssnsssasassssssncsnsisnsuonon 20

7.2 Trip Distribution/ASSIZNMENt .........ocovieuimriieiiniciiisninsininsanisssssssss s san 21

8.0 CumuUlALIVE..cciiresnerssssaansenminmsnmseestsssssissssassssnssessassansanens smaBennssssns w28
8.1 Existing + Total Project ANalysis .....c.ccouuvmsvesisinrecisiiiiiimneninnissiessssnessiesesssisrsnansio 28

8.1.1 Intersection OPErations.......c.csuiseiursrssiusiericisssissssmmsssessssasssssessssssssessasssaaansases 28

8.1.2  Segment ANALYSIS......c.oeiruiiinireeniemrecisisiisessninssaesass et shessers e sas et 28

8.2 Existing + Total Project + Cumulative Analysis ........cocscrvueusimsmenserninncinesscissansiemseasens 28

8.2.1 Intersection ANALYSIS.........ccuiremmemmioririimmemimmsass s sasssssssss s 28

8.2.2 Segment ANALYSIS...cccornmueritiesininicininiiissiniisiisem s s s 28

9.0 Project ACCESS.uuiiromcasmsacrresessrausnrsaaresisnssressaraasroes e 32

LINSCOTT, LAW & GREENSPAN, engineers

LLG Ref. 3-18—2968’
Simplot Relocation Project

N A206KReportTIA 2968 doc

EEC ORIGINAL PKG



10.0 Conclusions & Recommendations........cccmmimnmenismsnmesiammsssssinmsssessnnns siRRse SR a RIS 33
APPENDICES
APPENDIX
A. Intersection Count Sheets & Caltrans Traffic Volumes
B. Peak Hour Intersection Analysis Worksheets
LINSCOTT, LAW & GREENSPAN, engiteers LLG Ref, 3-18-2068
ii Simplot Relocation Project

N \2968\ReponiTA 2968 doc

EEC ORIGINAL PKG



LIST OF FIGURES

SECTION—FIGURE # PAGE
Figure 2—1  VICINLY MED c..coieecieerren e crrscarsescresas st asr e et stsnessassasanssnsonsssosuasss shossssussasessonesas 7
Figure 2-2  Project Area Map ....cocuecinmeeniiiiinicinisine sttt iiensssesstosnastosenstsssebsnisesssssansinsssssaness 8
FIGUIE 2-3  SHE PlaN ...cvciviciicrece e cas e et erer st s s bt s b s s b s sin bbb sa b 9
Figure 3—1  Existing Conditions Diagram..........c.ccrmimineisisnssmmnnimenisenmmaenisss 12
Figure 3-2  Existing Traffic VOIUMES.......cieviiininniie e 13
Figure 7-1 Project Distribution — Truck Trips......cccocumunsruninnisnninsiinisiannnes 22
Figure 7-2  Project Distribution — Employee/Miscellaneous Trips .....ciemmcmcrmimimmnsissemnsesnsenee 23
Figure 7-3  Project Traffic Volumes — Truck TriPS...ccccrrmmmccmsmmnmsmnmminsissincssssssesseasssssssasssesensense 24
Figure 74 Project Traffic Volumes — Employee/Miscellaneous Trips...........cocoeeeercccineniarnernininans 25
Figure 7-5 Project Traffic Volumes — Total TripPS......covurvceuvmscniciccmiminnnssscsen e scnnsssssnesnas 26
Figure 7-6  Existing + Total Project Traffic Volumes........c.cccovvmvnvvinminncnninnicinnniiniins 27
Figure 8-1 Existing + Total Project + Cumulative Traffic Volumes........veneevevvcrirvecnsennscniineneas 31

>
>

LINSCOTT, LAW & GREENSPAN, €ngineers

LLG Ref. 3-18-2968
Simplot Relocation Project

NA296B\Reporii TIA 2968 doc

EEC ORIGINAL PKG



LIST OF TABLES

SECTION—TABLE # PaGe
Table 3—1 Existing Traffic VOIUMES.......cciviremiiiiissenssssissanncie it isasisasass 11
Table 4—1 Intersection LOS & Delay RANGES.......covcuiveuseusunicrsassassirissmesmmsmsssmmmisssssesssassssenssssssssasens 19
Table 4-2 Imperial County Standard Street Classification Average Daily Vehicle Trips ................. 16
Table 51 Traffic Impact Significant Thresholds...........cccoviimeciiiicciiii e 17
Table 61 Existing INtersection OPerations.........wsrmeeeressssmmssisscssisssssssssssssasssessessessssasessesssmmissassss 18

Table 62 Existing Street Segment OPErations .........cewmsersmssmsssssssssessssrssmssssssissrsassssisssssssessssses 49
Table 7—1 TrP GENETALION ..ererveveriesssemsessssssecsssesssssssstsessessssssssssssissssssssassssssessseasssssssessessasssssssasssnss 20

Table 8—1 Near-Term Intersection OPerations ..........coccoeeviuiieiiiniiieiieniermirenmsnnense s 29

Table 8—2 Near-Term Street Segment OpPerations.........ocecvviiuniuniirrinmimneiiosasess 30

LINSCOTT, LAW & GREENSPAN, engineers ) LLG Ref. 3-1 82968
v Simplol Relocation Project

N 12968\ReportiTIA 2968 doc

EEC ORIGINAL PKG



1.0

TRANSPORTATION IMPACT ANALYSIS
SIMPLOT-FERTILIZER TERMINAL

RELOCATION PROJECT

County of Imperial, California
April 16, 2019

INTRODUCTION

The following traffic impact analysis has been prepared to determine the potential transportation
impacts to the local circulation system due to the Simplot-Fertilizer Terminal Relocation project.
The site is located north of Harris Road, immediately west of the railroad tracks and a quarter mile
east of SR 86 within the Mesquite Lake Specific Plan Area in the County of Imperial.

This report includes the following sections:

Project Description

Existing Conditions

Analysis Approach and Methodology
Significance Criteria

Analysis of Existing Conditions

Trip Generation / Distribution / Assignment
Near-Term / Roadway Capacity Analysis
Project Access discussion

Conclusions and Recommendations

-
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2.0 PROJECT DESCRIPTION

2.1  Project Location

The 40-acre Jr. Simplot-Fertilizer site is located north of Harris Road, immediately west of the
railroad tracks and a quarter mile east of SR 86 in the County of Imperial. The project site is zoned
ML-I-2 (Medium-Industrial) and is within the Mesquite Lake Specific Plan.

Figure 21 depicts the project vicinity. Figure 2-2 shows a more detailed project areca map. Figure
2-3 shows the site plan.

2.2 Project Description

The applicant proposes to relocate its fertilizer warehouse/terminal where fertilizer will be received,
warehoused, and shipped. The project site will receive both solid and liquid fertilizers via rail
(Southern Pacific railroad) and distribute the fertilizer via trucks. The facility will have the capacity
to store eight different dry/solid product segregations, and 15,000 tons of four different product
segregations of liquid fertilizer. Both the liquid and solid fertilizer will be shipped via truck to
recipients.

This transportation study will analyze the potential impacts of these additionai trucks to ihe
surrounding street system.

2.3  Project Access
Access to the project site will be via one (1) driveway to Harris Road. A secondary “Emergency
Access only” gated driveway will also be provided to the west of the main access driveway.

v

LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 3-18-2968
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3.0 EXISTING CONDITIONS

3.1  Existing Street Network
Following is a brief description of the street segments within the project area. Figure 3-1 illustrates
the existing conditions, including the lane geometry, for the key intersections in the study area.

State Route 111 (SR-111) is classified as a State Highway on the Imperial County Circulation
Element. SR 111 is a north-south facility located east of the project site. In the vicinity of the
project, SR-111 is constructed as a four-lane divided (2-lanes per direction) highway.

State Route 86 (SR-86) is classified as a State Highway on the Imperial County Circulation
Element. SR 86 is a north-south facility located west of the project site. In the vicinity of the project,
SR-86 is constructed as a four-lane divided (2-lanes per direction) highway.

Dogwood Road is classified as a Prime Arterial on the Imperial County Circulation Element.
Dogwood Road is a north-south facility located east of the project site. In the vicinity of the project,
Dogwood Road is constructed as a two-lane undivided roadway.

Kevstone Road is classified as a Prime Arterial on the Imperial County Circulation Element.
Keystone Road is a north-south facility located north of the project site. In the vicinity of the
project, Keystone Road is constructed as a two-lane undivided roadway.

Harris Road is classified as a Major Collector on the Imperial County Circulation Element. Harris
Road is a two-lane east-west facility which will provide direct access to the project site. In the
vicinity of the project, Harris Road is a two-lane undivided roadway. It should be noted that west of
SR-86, Harris Road is currently unpaved.

Barioni Boulevard / Worthington Road is classified as a Major Collector on the Imperial County
Circulation Element. Worthington Road is a two-lane, east-west facility located south of the project
site. It should be noted that Barioni Boulevard changes names to Worthington Road east of
Dogwood Road.

It should be noted that no bike lanes were observed within the project vicinity.

3.2 Existing Traffic Volumes

Daily traffic (ADT) volumes on study area segments along SR-86 and SR-111 were obtained from
the Caltrans Traffic Census Program for Year 2016, the latest available as of the date of this report.
To be conservative, a 10% growth was applied to update the counts to Year 2018 conditions. AM
and PM peak hour intersection turning movement volume counts at study area intersections were
commissioned by LLG Engineers on August 23" 2018, while schools were in session. Table 3-1
summarizes the segment ADT volumes on all the study area segments.

Figure 3-2 depicts the existing traffic volumes on both an ADT and peak hour basis. Appendix A
contains the manual intersection count sheets and latest Caltrans traffic volumes.

>
>
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TABLE 3-1

EXISTING TRAFFIC VOLUMES

Street Segment Source 2018 ADT®
SR-86

Keystone Road to Harris Road Caltrans 14,850

Harris Road to Barioni Boulevard Caltrans 14,850
SR-111

Keystone Road to Harris Road Caltrans 16,400

Harris Road to Worthington Road Caltrans 16,400
Harris Road

SR-86 to Dogwood Road LLG 350

Dogwood Road to SR-111 LLG 370

Footnotes:

a.  Average Daily Traffic Volume,

Y
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4,0 ANALYSIS APPROACH AND METHODOLOGY

Based on the anticipated distribution/assignment of project traffic, the intersections included in the
study area are listed below.

Intersections
1. SR-86/Keystone Road
2. SR-111/Keystone Road
3. SR-86/ Harris Road
4. Dogwood Road / Harris Road
5. SR-111/ Harris Road
6. SR-86/ Barioni Boulevard
7. SR-111/ Worthington Road

Segments
SR-86: Keystone Road to Harris Road;
SR-86: Harris Road to Barioni Boulevard;
SR-111: Keystone Road to Harris Road;

QD _111: awmia Dand ta Warthinatan Raads
ODINTI 1 1. 11A111D 1WA LU 7Y VI HAUILELWVIL ANV

Harris Road: SR-86 to Dogwood Road; and
Harris Road: Dogwood Road to SR-111.

This report takes into account the effects of the heavy vehicle traffic associated with the project since
this type of traffic is more impactful to the local circulation system than passenger cars (See Section
7.1).

The following scenarios are analyzed in this report.

s Existing
= Existing + Project
» Existing + Project + Cumulative traffic

The operations of the project area intersections and segments are characterized using the concept of
“Level of Service” (LOS). LOS is the term used to denote the different operating conditions which
occur on a given roadway segment under various traffic volume loads. It is a qualitative measure
used to describe a quantitative analysis taking into account factors such as roadway geometries,
signal phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the
operational qualities of a roadway segment or an intersection. LOS designations range from A
through F, with LOS A representing the best operating conditions and LOS F representing the worst
operating conditions. LOS designation is reported differently for signalized and unsignalized
intersections, as well as for roadway segments.

Table 4-1 summarizes the level of service and delay in seconds per vehicle associated with each
level of service.

-
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41  Intersections

Signalized intersections were analyzed under weekday 7:00-9:00 AM and 4:00-6:00 PM peak hour
conditions. Average vehicle delay was determined utilizing the methodology found in Chapter 18 of
the 2016 Highway Capacity Manual (HCM 6™ Edition), with the assistance of the Synchro (version
10) computer software. The delay values (represented in seconds) were qualified with a
corresponding intersection LOS. A more detailed explanation of the methodology is attached in
Appendix B. Table 4-1 shows the signalized intersection delay categorized for each level of service
(LOS).

Unsignalized intersections were analyzed under weekday 7:00-9:00 AM and 4:00-6:00 PM peak
hour conditions. Average vehicle delay and Levels of Service (LOS) were determined based upon
the procedures found in Chapters 19 and 20 of the HCM 6, with the assistance of the Synchro
(version 10) computer software. A more detailed explanation of the methodology is attached in
Appendix B. Table 4-1 shows the unsignalized intersection delay categorized for each level of
service (LOS).

TABLE 4-1
INTERSECTION LOS & DELAY RANGES
LOS Delay (seconds/vehicle)
Signalized Intersections Unsignalized Intersections

A <10.0 <10.0

B ] 10.1t0 20.0 ” - 10.110 15.0

C | i 20.1 t0-35-.0 I - Eto_ZS.O . :
_D . : 35_.1 t0 55.0 25.11035.0

E 55.1t0 80.0 35.1t0 50.0

F >80.1 >50.1

Source: 2010 Highway Capacity Manual

4.2  Street Segments

Street segments were analyzed based upon the comparison of ADT to the County of Imperial
Roadway Classifications, Levels of Service (LOS) and Average Daily Traffic (ADT) table (see
Table 4-2 below). Segment analysis is a comparison of ADT volumes and an approximate daily
capacity on the subject roadway.

B
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TABLE 4-2
IMPERIAL COUNTY STANDARD STREET CLASSIFICATION AVERAGE DAILY VEHICLE TRIPS

Road Level of Service W/ADT*
Class X-Section C D
Expressway 128 /210 30,000 42,000 60,000 70,000 80,000
Prime Arterial 106/ 136 22,200 37,000 44,600 50,000 57,000
Minor Arterial 82/102 14,800 24,700 29,600 33,400 37,000
D riar 64/84 13,700 22,800 27,400 30,800 34,200
(Collector)
](‘;‘J’;‘c‘;’l %‘(’,ll'l‘z‘t‘:r) 40/70 1,900 4,100 7,100 10,900 16,200
Residential Street 40/ 60 * * < 1,500 * *
e Ol | * | - *
Industrial Collector 76196 5,000 10,000 14,000 17,000 20,000
Industrial Local 44/64 2,500 5,000 7,000 8,500 10,000
Street

* Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through trafTic. Levels of service

normally apply to roads carrying through traffic between major trip generators and attractors.

L.
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5.0 SIGNIFICANCE CRITERIA

The County of Imperial does not have published significance criteria. However, the County General
Plan does state that the LOS goal for intersections and roadway segments is to operate at LOS C or
better. Therefore, if an intersection or segment degrades from LOS C or better to LOS D or worse
with the addition of project traffic, the impact is considered significant. If the location operates at
LOS D or worse with and without project traffic, the impact is considered significant if the project
causes the intersection delta to increase by more than two (2) seconds, or the volume to capacity
(V/C) ratio to increase by more than 0.02.

A project is considered to have a significant impact if the new project traffic decreases the operations
of surrounding roadways by a defined threshold. The defined thresholds for roadway segments and
intersections are defined in Table 5—1 below. If the project exceeds the thresholds in Table 5-1, then
the project may be considered to have a significant project impact. A feasible mitigation measure
will need to be identified to return the impact within the thresholds (pre-project + allowable
increase) or the impact will be considered significant and unmitigated.

TABLE 5-1
TRAFFIC IMPACT SIGNIFICANT THRESHOLDS
Allowable Increase Due to Project Impacts ®
F R :

Level of Service with reeways Roadway Segments Intersections | Ramp Metering

Project " V/C | Speed (mph) | V/C | Speed (mph) | Delay (sec.) Delay (min.)

D,E&F
(or ramp meter delays | 0.01 1 0.02 1 2 2°

above 15 minutes)

Footnotes:

a. All level of service measurements are based upon HCM procedures for peak-hour conditions. However, V/C ratios for Roadway Segments
may be estimated on an ADT/24-hour traffic volume basis (using Table 4-3 or a similar LOS chart for each jurisdiction). The acceptable
1L.OS for freeways, roadways, and intersections is generally “D” (“C™ for undeveloped or not densely developed locations per jurisdiction
definitions). For metered freeway ramps, LOS does not apply. However, ramp meter delays above 15 minutes are considered excessive.

b. If a proposed project’s traffic causes the values shown in the table to be exceeded, the impacts are deemed to be significant. These impact
changes may be measured from appropriate computer programs or expanded manual spreadsheets, The project applicant shall then identify
feasible mitigations (within the Traffic Impact Study [TIS] report) that will maintain the traffic facility at an acceptable LOS. If the LOS
with the proposed project becomes unacceptable (see note a above), or if the project adds a significant amount of peak hour trips to cause
any traffic queues to exceed on- or off-ramp storage capacities, the project applicant shall be responsible for mitigating significant impact
changes

c. The allowable increase in delay at a ramp meter with more than 15 minutes of delay and freeway LOS E is 2 minutes and at LOS F is 1
minute

General Noles:

1. V/IC = Volume to Capacity Ratio

2. Speed = Arterial speed measured in miles per hour

3. Delay = Average stopped delay per vehicle measured in seconds for intersections, or minutes for ramp meters.
4. LOS =Level of Service

»

LINSCOTT, Law & GREENSPAN, engineers LLG Ref. 3-18-2968
17 Simplot Relocation Project

N 2968 \Report-TIA 2968 doe

EEC ORIGINAL PKG



6.0 ANALYSIS OF EXISTING CONDITIONS

6.1  Peak Hour Intersection Levels of Service
As seen in Table 6-1, all study area intersections are calculated to currently operate at LOS C or
better during both the AM and PM peak hours.

Appendix B contains the peak hour intersection analysis worksheets.

TABLE 6-1
EXISTING INTERSECTION OPERATIONS
. Control Peak Existing
Intersection =
Type Hour Delay | LOS
l
AM 8.3 | A
1. SR 86/Keystone Road Signal PM 8.1 | A
AM 6.4 A
2. SR 111/ Keystone Road Signal PM 6.4 A
AM 13.1 B
3. SR-86/Harris Road TWSC* PM 23.8 C
AM 83 A
4. Dogwood Road / Harris Road TWSC® PM 8.3 | A
AM 24.5 | C
5. SR 111/ Harris Road TWSC® PM 243 i C
[
AM 29.0 C
6. SR-86/ Barioni Boulevard Signal PM 24.4 ‘ C
AM 11.5 B
7. SR-111/ Worthington Road Signal PM 9.1 A
T o— SIGNALIZED UNSIGNALIZED
[ Average delay expressed in seconds per vehicle.
b. Leve! of Service, Delay e Delay .
c TWSC — Two-Way Stop Controlled intersection 00 <100 A 00 <100 A
(Minor street turn delay is reported). 10.1to 20.0 B 10.1 to 15.0 B
20.1 to 35.0 C 15.1to 25.0 C
35.110 45.0 D 25.1t0 350 D
45.1t0 80.0 E 35.1to 50.0 E
> 80,1 F > 50.1 F

—
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6.2  Daily Street Segment Levels of Service
As seen in Table 6-2, all study area segments are calculated to currently operate at LOS B or better

on a daily basis,

TABLE 6-2
EXISTING STREET SEGMENT OPERATIONS
Street Segment g‘gg%‘)y, ADT® | LOS® | vict
SR-86
Keystone Road to Harris Road 34,200 14,850 B 0.434
Harris Road to Barioni Boulevard 34,200 14,850 B 0.434
SR-111
Keystone Road to Harris Road 37,000 16,400 B 0.443
Harris Road to Worthington Road 37,000 16,400 B 0.443
Harris Road
SR-86 to Dogwood Road 16,200 350 A 0.022
Dogwood Road to SR-111 16,200 370 A 0.023

Footnotes:

a.  Roadway capacity corresponding to Leve! of Service E from Imperial County Standard Street
Classification, Average Daily Vehicle Trips table.

b.  Average Daily Traffic volumes
¢ Level of Service
d.  Volume/ Capacity ratio.

L
g
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7.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT

1.1 Trip Generation

The project will generate traffic in terms of employee trips and trucks hauling raw material from the
project site to Hotville, Brawley, Imperial, Calipatria, Westmorland and El Centro. A maximum of
20 truck trips are estimated to be generated to ship fertilizer to the recipients. A total of 7 employees
are expected to work with a shift of approximately 7 AM to 4 PM.

Passenger Car Equivalence (PCE) is defined as the number of passenger cars that are displaced by a
single heavy vehicle of a particular type under the prevailing traffic conditions. Heavy vehicles have
a greater traffic impact than passenger cars since:

= They are larger than passenger cars, and therefore, occupy more roadway space; and

= Their performance characteristics are generally inferior to passenger cars, leading to the
formation of downstream gaps in the traffic stream (especially on upgrades), which
cannot always be effectively filled by normal passing maneuvers.

Much of the project-generated traffic consists of heavy vehicles (trucks). Therefore, a PCE factor of
2.0 per truck was appiied to the generated truck trips.

Table 7-1 shows the total project traffic generation based on the information described above. The
total project is calculated to generate approximately 108 ADT (with PCE factor) with 15 inbound / 9
outbound trips during the AM peak hour and 9 inbound / 15 outbound trips during the PM peak
hour.

TABLE 7-1
TRIP GENERATION
Daily PCE ADT
Vehicle Type Inbound Rate ADT With | AM Peak Hour PM Peak Hour
. Value
Vehicles PCE
In Out In Out
1 Delivery Trucks 20 40 2.0 80 8 8 8 8
2. Staff 7 4" 28 1.0 28 7 1 1 7
Total 27 - 68 - 108 15 9 9 15
Footnotes:

Site specific rates based on number of employees and trucks
Assuming all employees enter and leave the site during peak commuter hours and:

* Assumes each truck enters and exits the site (2 trips).
** Assumes each employee leaves the site once during each day.
The Highway Capacity Manual indicates a Passenger Car Equivalence (PCE) of 2.0 for trucks on level terrain,

o
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1.2 Trip Distribution/Assignment

Separate trip distributions were completed for employee and truck trips. The employee distribution
was estimated based on a) proximity to state highways, arterials, and freeways; b) the location of
local schools, businesses, and housing; and ¢) study area roadway characteristics. Truck distribution
is based on the truck route information provided by the applicant.

It should be noted that outbound trucks would utilize slightly alternative routes then inbound trucks.

Figures 7-1 & 7-2 shows the regional trip distribution for truck trips and employee trips,
respectively. The project traffic was assigned to the street system based on these distributions.
Figure 7-3 depicts the project traffic volume assignment for trucks, Figure 7-4 represents the
project traffic volume assignment for employees, Figure 7-5 represents the total project traffic
volumes and Figure 7-6 shows the existing + total project traffic volumes.

>
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8.0 CUMULATIVE

There are no significant planned projects in the area adjacent to the project site that may add traffic
to the surrounding roadways. Therefore to account for any unforeseen increase in traffic, a 10%
growth factor was applied to the existing traffic volumes to account for cumulative traffic.

Figure 8-1 depicts the Existing + Total Project + Cumulative.

8.1  Existing + Total Project Analysis

8.1.1 Intersection Operations

Table 8—1 summarizes the intersection operations throughout the project study area with the addition
of project traffic. Table 81 shows that all of the intersections in the study area are calculated to
operate at LOS C or better during the AM and PM peak hours.

8.1.2 Segment Analysis

Table 8-2 summarizes the street segment operations throughout the project study area with the
addition of project traffic. Table 8-2 shows that all of the street segments in the study area are
forecasted to operate at LOS B or better on a daily basis.

8.2  Existing + Total Project + Cumulative Analysis

8.2.1 ntersection Analysis

Table 8-1 summarizes the intersection operations throughout the project study area with the addition
of cumulative growth. Table 81 shows that all of the intersections in the study area are calculated to
continue to operate at LOS C or better during the AM and PM peak hours.

8.2.2 Segment Analysis

Table 8-2 summarizes the street segment operations throughout the project study area with the
addition of cumulative traffic. Table 8—2 shows that all of the street segments in the study area are
forecasted to continue to operate at LOS B or better on a daily basis.

-
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TABLE 8-1

NEAR-TERM INTERSECTION OPERATIONS

Intersection Control | Peak Existing + Existing + Total
Type Hour : Project +
Total Project Cumulative Significant?
Delay® | LOS® | Delay LOS
1. SR-86 /Kcystone Road AM 83 A 8.7 A No
Signal
PM 8.1 A 8.3 A No
2. SR-111/Keystone Road . AM 6.4 A 6.6 A No
Signal
PM 6.4 A 6.4 A No
3. SR-86/Harris Road AM 13.7 B 14.6 B No
TWSC®
PM 20.6 C 23.7 C No
4. Dogwood Road / Harris Road AM 8.4 A 8.4 A No
TWSC
PM 83 A 8.3 A No
5. SR-111/Harris Road AM 244 C 244 C No
TWSC
PM 24.1 C 24.1 C No
6. SR-86/Barioni Boulevard Sienal AM 29.0 C 328 C No
ign
: PM 244 C 28.3 C No
7. SR-111/ Worthington Road Signal AM 11.5 B 12.0 B No
PM 9.1 A 93 A No
Footnotes: SIGNALIZED UNSIGNALIZED
a. Average delay expressed in seconds per vehicle. Dels LOS Dels 108
b. Level of Service. Y Y
c. TWSC - Two-Way Stop Controlled intersection 0.0 <100 A €0 <100 A
(Minor street turn delay is reported). 10.1ta 20.0 B 10.1t0 15.0 B
20,110 35.0 c 15110 25.0 C
35110 45.0 D 25110 35.0 D
45.1t0 80.0 E 35.1t0 50.0 E
> 80.1 F > 50.1 F
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TABLE 8-2
NEAR-TERM STREET SEGMENT OPERATIONS

Existing Existing + Project Existing + Project + Cumulative
Street Segmant ot | aoe | Lo vict ADT LOs vic
SR-86
Keystone Road to Harris Road 34,200 14,876 0.435 B 16,361 B 0,478
Harris Road to Barioni Boulevard 34,200 14,862 0.435 B 16,347 B 0.478
SR-111
Keystone Road to Harric Road SHOGH lErSS OrAS 2] 12,008 arASa
Harris Road to Worthington Road 37,000 16,408 0.443 B 18,048 B 0.488
Harris Road
SR-86 to Dogwoad Road 16,200 420 0.026 A 455 A 003
Dogwood Road to SR-111 16,200 433 0.027 A 470 A 0,03
|
Fooinoies:
s Rosdway capacity corresponding to Level of Service E from Imperial County Siandard Street Classification, Average Daily Vehicle Trips table

b, Average Daily Traffic volumes
¢. Level of Service
d.  Volume / Capscity ratio,
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9.0 PROJECT ACCESS

The Project will provide one (1) main access driveway to Harris Road with a secondary “Emergency
Access only” gated driveway also provided just west of the main access driveway. Based on the
location of the driveway, the relatively low amount of project trips, and the very low traffic volumes
along Harris Road, the driveway should perform adequately.
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10.0 CONCLUSIONS & RECOMMENDATIONS

The capacity analyses performed for the key roadway segments and study area intersections indicate
that ne significant impacts would occur due to the project. Therefore, mitigation measures are not
necessary.

»
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TRANSPORTATION IMPACT ANALYSIS

SIMPLOT-FERTILIZER TERMINAL
RELOCATION PROJECT

County of Imperial, California
September 14, 2018

1.0 INTRODUCTION

The following traffic impact analysis has been prepared to determine the potential transportation
impacts to the local circulation system due to the Simplot-Fertilizer Terminal Relocation project.
The site is located north of Harris Road, immediately west of the railroad tracks and a quarter mile
east of SR 86 within the Mesquite Lake Specific Plan Area in the County of Imperial.

This report includes the following sections:

= Project Description

= Existing Conditions

=  Analysis Approach and Methodology

= Significance Criteria

= Analysis of Existing Conditions

= Trip Generation / Distribution / Assignment
= Near-Term / Roadway Capacity Analysis

= Project Access discussion

= Conclusions and Recommendations
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2.0 PROJECT DESCRIPTION

2.1  Project Location

The 40-acre Jr. Simplot-Fertilizer site is located north of Harris Road, immediately west of the
railroad tracks and a quarter mile east of SR 86 in the County of Imperial. The project site is zoned
ML-I-2 (Medium-Industrial) and is within the Mesquite Lake Specific Plan.

Figure 2—I depicts the project vicinity. Figure 2-2 shows a more detailed project area map. Figure
2-3 shows the site plan.

2.2  Project Description

The applicant proposes to relocate its fertilizer warehouse/terminal where fertilizer will be received,
warehoused, and shipped. The project site will receive both solid and liquid fertilizers via rail
(Southern Pacific railroad) and distribute the fertilizer via trucks. The facility will have the capacity
to store eight different dry/solid product segregations, and 15,000 tons of four different product
segregations of liquid fertilizer. Both the liquid and solid fertilizer will be shipped via truck to

recipients.

This transportation study will analyze the potential impacts of these additional trucks to the
surrounding street system.

2.3  Project Access
Access to the project site will be via one (1) driveway to Harris Road. A secondary “Emergency
Access only” gated driveway will also be provided to the west of the main access driveway.

»
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3.0 EXISTING CONDITIONS

3.1  Existing Street Network
Following is a brief description of the street segments within the project area. Figure 3—1 illustrates
the existing conditions, including the lane geometry, for the key intersections in the study area.

State Route 111 (SR-111) is classified as a State Highway on the Imperial County Circulation
Element. SR 111 is a north-south facility located east of the project site. In the vicinity of the
project, SR-111 is constructed as a four-lane divided (2-lanes per direction) highway.

State Route 86 (SR-86) is classified as a State Highway on the Imperial County Circulation
Element. SR 86 is a north-south facility located west of the project site. In the vicinity of the project,
SR-86 is constructed as a four-lane divided (2-lanes per direction) highway.

Dogwood Road is classified as a Prime Arterial on the Imperial County Circulation Element.
Dogwood Road is a north-south facility located east of the project site. In the vicinity of the project,
Dogwood Road is constructed as a two-lane undivided roadway.

Keystone Road is classified as a Prime Arterial on the Imperial County Circulation Element.
Keystone Road is a north-south facility located north of the project site. In the vicinity of the
project, Keystone Road is constructed as a two-lane undivided roadway.

Harris Road is classified as a Major Collector on the Imperial County Circulation Element. Harris
Road is a two-lane east-west facility which will provide direct access to the project site. In the
vicinity of the project, Harris Road is a two-lane undivided roadway. It should be noted that west of
SR-86, Harris Road is currently unpaved.

Barioni Boulevard / Worthington Road is classified as a Major Collector on the Imperial County
Circulation Element. Worthington Road is a two-lane, east-west facility located south of the project
site. It should be noted that Barioni Boulevard changes names to Worthington Road east of

Dogwood Road.

It should be noted that no bike lanes were observed within the project vicinity.

3.2  Existing Traffic Volumes

Daily traffic (ADT) volumes on study area segments along SR-86 and SR-111 were obtained from
the Caltrans Traffic Census Program for Year 2016, the latest available as of the date of this report.
To be conservative, a 10% growth was applied to update the counts to Year 2018 conditions. AM
and PM peak hour intersection turning movement volume counts at study area intersections were
commissioned by LL.G Engineers on August 23", 2018, while schools were in session. Table 3—1
summarizes the segment ADT volumes on all the study area segments.

Figure 3-2 depicts the existing traffic volumes on both an ADT and peak hour basis. Appendix A
contains the manual intersection count sheets and latest Caltrans traffic volumes.

S
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TABLE 3-1

EXISTING TRAFFIC VOLUMES

Street Segment Source 2018 ADT ©
SR-86

Keystone Road to Harris Road Caltrans 14,850

Harris Road to Barioni Boulevard Caltrans 14,850
SR-111

Keystone Road to Harris Road Caltrans 16,400

Harris Road to Worthington Road Caltrans 16,400
Harris Road

SR-86 to Dogwood Road LLG 350

Dogwood Road to SR-111 LLG 370

Footnotes:

2. Average Daily Traffic Volume.
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4.0 ANALYSIS APPROACH AND METHODOLOGY

Based on the anticipated distribution/assignment of project traffic, the intersections included in the
study area are listed below.

Intersections

SR-86 / Keystone Road
SR-111/ Keystone Road
SR-86 / Harris Road
Dogwood Road / Harris Road
SR-111 / Harris Road

SR-86 / Barioni Boulevard
SR-111/ Worthington Road

NN R PN

Segments
SR-86: Keystone Road to Harris Road;
SR-86: Harris Road to Barioni Boulevard;
SR-111: Keystone Road to Harris Road;
SR-111: Harris Road to Worthington Road;
Harris Road: SR-86 to Dogwood Road; and
Harris Road: Dogwood Road to SR-111.

This report takes into account the effects of the heavy vehicle traffic associated with the project since
this type of traffic is more impactful to the local circulation system than passenger cars (See Section
7.1).

The following scenarios are analyzed in this report.

s Existing
»  Existing + Project
»  Fxisting + Project + Cumulative traffic

The operations of the project area intersections and segments are characterized using the concept of
“Level of Service” (LOS). LOS is the term used to denote the different operating conditions which
occur on a given roadway segment under various traffic volume loads. It is a qualitative measure
used to describe a quantitative analysis taking into account factors such as roadway geometries,
signal phasing, speed, travel delay, freedom to maneuver, and safety. LOS provides an index to the
operational qualities of a roadway segment or an intersection. LOS designations range from A
through F, with LOS A representing the best operating conditions and LOS F representing the worst
operating conditions. LOS designation is reported differently for signalized and unsignalized
intersections, as well as for roadway segments.

Table 4-1 summarizes the level of service and delay in seconds per vehicle associated with each
level of service.

[
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4.1 Intersections

Signalized intersections were analyzed under weekday 7:00-9:00 AM and 4:00-6:00 PM peak hour
conditions. Average vehicle delay was determined utilizing the methodology found in Chapter 18 of
the 2016 Highway Capacity Manual (HCM 6™ Edition), with the assistance of the Synchro (version
10) computer software. The delay values (represented in seconds) were qualified with a
corresponding intersection LOS. A more detailed explanation of the methodology is attached in
Appendix B. Table 4—1 shows the signalized intersection delay categorized for each level of service
(LOS).

Unsignalized intersections were analyzed under weekday 7:00-9:00 AM and 4:00-6:00 PM peak
hour conditions. Average vehicle delay and Levels of Service (LOS) were determined based upon
the procedures found in Chapters 19 and 20 of the HCM 6, with the assistance of the Synchro
(version 10) computer software. A more detailed explanation of the methodology is attached in
Appendix B. Table 4-1 shows the unsignalized intersection delay categorized for each level of
service (LOS).

TABLE 4-1
INTERSECTION LOS & DELAY RANGES
LOS Delay (seconds/vehicle)
Signalized Intersections Unsignalized Intersections |

A <10.0 <10.0

B 10.1 t0 20.0 . 10-.1-10 15.0
] C | 20.1to 35.;) o 15.1t0 25.0

D 1 35.1t055.0 | 25.1t035.0 -

E 55.1to 80.0 35.1t0 50.0

F >80.1 250.1

Source: 2010 Highway Capacity Manual

42  Street Segments

Street segments were analyzed based upon the comparison of ADT to the County of Imperial
Roadway Classifications, Levels of Service (LOS) and Average Daily Traffic (ADT) table (see
Table 4-2 below). Segment analysis is a comparison of ADT volumes and an approximate daily
capacity on the subject roadway.

-
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TABLE 4-2

IMPERIAL COUNTY STANDARD STREET CLASSIFICATION AVERAGE DAILY VEHICLE TRIPS

Road Level of Service W/ADT™*

Class X-Section A B C

Expressway 128/210 30,000 42,000 60,000 70,000 80,000
Prime Arterial 106/ 136 22,200 37,000 44,600 50,000 57,000
Minor Arterial 82/102 14,800 24,700 29,600 33,400 37,000
L 64/84 13,700 22,800 27,400 30,800 34,200
(Collector)

xg‘c‘; 2‘(’)‘11[‘2‘3‘;;) 40/70 1,900 4,100 7,100 10,900 16,200
Residential Street 40/ 60 “ * < 1,500 * *
et St | : I * *
Industrial Collector 76/ 96 5,000 10,000 14,000 17,000 20,000
FrawE 44164 2,500 5,000 7,000 8,500 10,000

eet

* Levels of service are not applied to residential streets since their primary purpose is to serve abutling lots, not carry through traffic, Levels of service
normally apply te roads carrying through traffic between major trip generators and attractors.

-
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5.0 SIGNIFICANCE CRITERIA

The County of Imperial does not have published significance criteria. However, the County General
Plan does state that the LOS goal for intersections and roadway segments is to operate at LOS C or
better. Therefore, if an intersection or segment degrades from LOS C or better to LOS D or worse
with the addition of project traffic, the impact is considered significant. If the location operates at
LOS D or worse with and without project traffic, the impact is considered significant if the project
causes the intersection delta to increase by more than two (2) seconds, or the volume to capacity
(V/C) ratio to increase by more than 0.02.

A project is considered to have a significant impact if the new project traffic decreases the operations
of surrounding roadways by a defined threshold. The defined thresholds for roadway segments and
intersections are defined in Table 5—1 below. If the project exceeds the thresholds in Table 5-1, then
the project may be considered to have a significant project impact. A feasible mitigation measure
will need to be identified to return the impact within the thresholds (pre-project + allowable
increase) or the impact will be considered significant and unmitigated.

TABLE 5-1
TRAFFIC IMPACT SIGNIFICANT THRESHOLDS

Allowable Increase Due to Project Impacts

F R A ’
Level of Service with reeways oadway Segments Intersections | Ramp Metering
Project * V/C | Speed (mph) | V/C | Speed (mph) | Delay (sec.) Delay (min.)
D,E&F
(or ramp meter delays | 0.01 1 0.02 1 2 2¢
above 15 minutes)

Footnotes:

a. All level of service measurements are based upon HCM procedures for peak-hour conditions. However, V/C ratios for Roadway Segments
may be estimated on an ADT/24-hour traffic volume basis (using Table 4-3 or a similar LOS chart for each jurisdiction). The acceptable
LOS for freeways, roadways, and intersections is generally “D” (“C” for undeveloped or not densely developed locations per jurisdiction
definitions). For metered freeway ramps, LOS does not apply. However, ramp meter delays above 15 minutes are considered excessive.

b. If a proposed project’s traffic causes the values shown in the table 1o be exceeded, the impacts are deemed to be significant. These impact
changes may be measured from appropriate computer programs or expanded manual spreadsheets. The project applicant shall then identify
feasible mitigations (within the Traffic Impact Study [TIS] report) that will maintain the traffic facility at an acceptable LOS. If the LOS
with the proposed project becomes unacceptable (see note a above), or if the project adds a significant amount of peak hour trips to cause
any traffic queues to exceed on- or off-ramp storage capacities, the project applicant shall be responsible for mitigating significent impact
changes.

¢c. The allowable increase in delay at a ramp meter with more than 15 minutes of delay and freeway LOS E is 2 minutes and at LOS F is 1
minute.

General Noftes:

1. V/IC = Volume to Capacity Ratio

2, Speed = Arterial speed measured in miles per hour

3. Delay = Average stopped delay per vehicle measured in seconds for intersections, or minutes for ramp meters.
4. LOS =Level of Service

-
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6.0 ANALYSIS OF EXISTING CONDITIONS

6.1  Peak Hour Intersection Levels of Service
As seen in Table 61, all study area intersections are calculated to currently operate at LOS C or
better during both the AM and PM peak hours.

Appendix B contains the peak hour intersection analysis worksheets.

TABLE 6-1
EXISTING INTERSECTION OPERATIONS
I . Control Peak Existing
ntersection "
Type Hour Delay® LOS
AM 83 A
1. SR 86/Keystone Road Signal PM 8.1 A
AM 6.4 A
2. SR 111/ Keystone Road Signal PM 6.4 A
AM 13.1 B
3. SR-86/Harris Road TWSC® PM 23.8 C
AM 83 A
4, Dogwood Road / Harris Road TWSC® PM 8.3 A
AM 24.5 C
5. SR 111/Harris Road TWSC® PM 24.3 C
AM 29.0 C
6. SR-86/Barioni Boulevard Signal PM 244 C
AM 11.5 B
7. SR-111/ Worthington Road Signal PM 9.1 | A
Footnotes: SIGNALIZED UNSIGNALIZED
a. Average delay expressed in seconds per vehicle.
b. Level of Service. Delay Los Delay Les
¢.  TWSC— Two-Way Stop Controlled intersection 00 <100 A 00 <100 A
(Minor street turn delay is reported). 10.1 0 20.0 B 10.1t0 15.0 B
20.1t0 35.0 C 15110 25.0 C
35.1t0 45.0 D 25110 35.0 D
45110 80,0 E 35.1t0 50,0 E
> 801 F > 501 F
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6.2  Daily Street Segment Levels of Service
As seen in Table 6-2, all study area segments are calculated to currently operate at LOS B or better

on a daily basis.

TABLE 6-2
EXISTING STREET SEGMENT OPERATIONS
Street Segment ((]:jg’; c]::t)yﬂ ADT® | LOS® | viC!

SR-86

Keystone Road to Harris Road 34,200 14,850 B 0434

Harris Road to Barioni Boulevard 34,200 14,850 B 0.434
SR-111

Keystone Road to Harris Road 37,000 16,400 B 0.443

Harris Road to Worthington Road 37,000 16,400 B 0.443
Harris Road

SR-86 to Dogwood Road 16,200 350 A 0.022

Dogwood Road to SK-111 16,200 370 A 0.023

Footnoles:

a. Roadway capacity corresponding to Level of Service E from Imperial County Standard Street
Classification, Average Daily Vehicle Trips table.

. Average Daily Traffic volumes
c.  Level of Service
d.  Volume / Capacity ratio.

v
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7.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT

1.1 Trip Generation

The project will generate traffic in terms of employee trips and trucks hauling raw material from the
project site to Hotville, Brawley, Imperial, Calipatria, Westmorland and El Centro. A maximum of
20 truck trips are estimated to be generated to ship fertilizer to the recipients. A total of 7 employees
are expected to work with a shift of approximately 7 AM to 4 PM.

Passenger Car Equivalence (PCE) is defined as the number of passenger cars that are displaced by a
single heavy vehicle of a particular type under the prevailing traffic conditions. Heavy vehicles have
a greater traffic impact than passenger cars since:

= They are larger than passenger cars, and therefore, occupy more roadway space; and

= Their performance characteristics are generally inferior to passenger cars, leading to the
formation of downstream gaps in the traffic stream (especially on upgrades), which
cannot always be effectively filled by normal passing maneuvers.

Much of the project-generated traffic consists of heavy vehicles (trucks). Therefore, a PCE factor of
2.0 per truck was applied to the generated truck trips.

Table 7-1 shows the total project traffic generation based on the information described above. The
total project is calculated to generate approximately 108 ADT (with PCE factor) with 15 inbound / 9
outbound trips during the AM peak hour and 9 inbound / 15 outbound trips during the PM peak
hour.

TABLE 7-1
TRIP GENERATION
Daily PCE ADT
Vehicle Type Inbound Rate ADT With | AM Peak Hour PM Peak Hour
. Value
Vehicles PCE
In Out In Out
1 Delivery Trucks 20 2 40 2.0 80 8 8 8 8
2. Staff 7 4 28 1.0 28 7 1 1 7
Total 27 - 68 - 108 15 9 9 15

Footnotes:

Site specific rates based on number of employees and trucks

Assuming all employees enter and leave the site during peak commuter hours and:

* Assumes each truck enters and exits the site (2 trips).

** Assumes each employee leaves the site once during each day.

The Highway Capacity Manual indicates a Passenger Car Equivalence (PCE) of 2.0 for trucks on level terrain.

L.
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7.2 Trip Distribution/Assignment

Separate trip distributions were completed for employee and truck trips. The employee distribution
was estimated based on a) proximity to state highways, arterials, and freeways; b) the location of
local schools, businesses, and housing; and c) study area roadway characteristics. Truck distribution
is based on the truck route information provided by the applicant.

It should be noted that outbound trucks would utilize slightly alternative routes then inbound trucks.

Figures 7-1 & 7-2 shows the regional trip distribution for truck trips and employee trips,
respectively. The project traffic was assigned to the street system based on these distributions.
Figure 7-3 depicts the project traffic volume assignment for trucks, Figure 7—4 represents the
project traffic volume assignment for employees, Figure 7-5 represents the total project traffic
volumes and Figure 7-6 shows the existing + total project traffic volumes.
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8.0 CUMULATIVE

There are no significant planned projects in the area adjacent to the project site that may add traffic
to the surrounding roadways. Therefore to account for any unforeseen increase in traffic, a 20%
growth factor was applied to the existing traffic volumes to account for cumulative traffic.

Figure 8—1 depicts the Existing + Total Project + Cumulative.

8.1  Existing + Total Project Analysis

8.1.1 Intersection Operations

Table 8—1 summarizes the intersection operations throughout the project study area with the addition
of project traffic. Table 8—1 shows that all of the intersections in the study area are calculated to
operate at LOS C or better during the AM and PM peak hours.

8.1.2  Segment Analysis

Table 8-2 summarizes the street segment operations throughout the project study area with the
addition of project traffic. Table 8-2 shows that all of the street segments in the study area are
forecasted to operate at LOS B or better on a daily basis.

8.2  Existing + Total Project + Cumulative Analysis

8.2.1 Intersection Analysis

Table 8-1 summarizes the intersection operations throughout the project study area with the addition
of cumulative growth. Table 81 shows that all of the intersections in the study area are calculated to
operate at LOS D or better during the AM and PM peak hours.

8.2.2 Segment Analysis

Table 8-2 summarizes the street segment operations throughout the project study area with the
addition of cumulative traffic. Table 8—2 shows that all of the street segments in the study area are
forecasted to continue to operate at LOS B or better on a daily basis.

[
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TABLE 8-1

NEAR-TERM INTERSECTION OPERATIONS

Intersection Control | Peak Existing + Existing + Total
Type Hour : Project +
Total Project Cumulative Significant?
Delay® | LOS® Delay LOS
1. SR-86/Keystone Road . AM 83 A 9.0 A No
igna
PM 8.1 A 83 A No
2. SR-111/Keystone Road . AM 6.4 A 6.8 A No
Signal
PM 64 A 6.4 A No
3. SR-86/ Harris Road AM 13.7 B 15.6 C No
TWSC®
PM 20.6 Cc 27.7 D No
4. Dogwoed Road / Harric Road AM g4 A g4 A Nao
TWSC
PM 83 A 83 A No
5. SR-111/Harris Road AM 244 C 24.5 C No
TWSC
PM 24.1 C 24.3 C No
6. SR-86/Barioni Boulevard Sivaal AM 29.0 C 39.7 D No
ign
g PM 244 C 28.3 C No
7. SR-111/ Worthington Road Signal AM 11.5 B 125 B No
PM 9.1 A 9.3 A No
Footnotes: SIGNALIZED UNSIGNALIZED
a, Average delay expressed in seconds per vehicle
b. Level of Service. Delay Los Delay Los
¢.  TWSC — Two-Way Stop Controlled intersection 0 <100 A 00 <100 A
(Minor street turn delay is reported), 10.1to 20.0 B 10.110 15,0 B
20.1to 35.0 c 15110 25.0 C
35.1to 45.0 D 25.1t0 350 D
45.1t0 80.0 E 35.1t0 50.0 E
> 80, F > 50.1 F

L
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TABLE 8-2
NEAR-TERM STREET SEGMENT OPERATIONS

Existing Esxisting + Profect Existing + Project + Cumulative
Street Segment s | e | Los | wier ADT Los vic
SR-86
Keystone Road lo Harris Road 34,200 14,876 0.435 B 17,846 B 0.522
Harris Road to Barioni Boulevard 34,200 14,862 0.435 B 17,832 B 0.521
SR-111
Keystone Road to Harris Road 37,000 16,455 0.445 B 19,735 B 0.533
Harris Road to Worthington Road 37,000 16,408 0.443 B 19,688 B 0.532
Harris Road
SR-86 to Dogwood Road 16,200 420 0.026 A 490 A 0.030
Dogwood Road to SR-111 16,200 433 0.027 A 507 A 0,031
|
Footnotes:

a2, Road capacily ponding to Level of Service E from Imperial County Standard Street Classification, Average Daily Vehicle Trips table,
b.  Average Daily Traffic volumes

¢ Leval of Service

d  Volume / Capacity miio.
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9.0 PROJECT ACCESS

The Project will provide one (1) main access driveway to Harris Road with a secondary “Emergency
Access only” gated driveway also provided just west of the main access driveway. Based on the
location of the driveway, the relatively low amount of project trips, and the very low traffic volumes
along Harris Road, the driveway should perform adequately.

-
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10.0 CONCLUSIONS & RECOMMENDATIONS

The capacity analyses performed for the key roadway segments and study area intersections indicate
that no significant impacts would occur due to the project. Therefore, mitigation measures are not

necessary.

L
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APPENDIX A

INTERSECTION AND SEGMENT MANUAL COUNT SHEETS

-

LINSCOTT, Law & GREENSPAN, 6ngineers LLG Ref. 3-18-2968
Simplot-Fertilizer Project
N:\2968\Report\2968. Appendices,doc

EEC ORIGINAL PKG



Intersection Turning Movement - Peak Hour Vehicle Count

Location: #01 File Name: ITM-18-120-01
Intersection: Imperial Avenue & Keystone Road Project: LLG Ref. 3-18-2968
Date of Count:  Thursday August 23, 2018 Imperial
[ Imperial Avenue Keystone Road imperial Avenue Keystone Road
AM ' Southbound Westbound Northbound Eastbound
! Left Thru  Right Lefft Thru  Right Left  Thru  Right Left  Thru  Right Total
7.00 7 87 7 2 6 7 3 80 9 8 1 2 219
718 10 128 5 1 3 3 5 9 12 10 7 7 282
7:30 17 151 14 4 3 7 3 1M 18 12 i 0 351
745 13 144 8 6 7 9 2 162 19 4 6 3 383
8:00 8 97 7 16 4 19 4 106 7 3 5 3 219
8:15 6 105 4 7 2 8 4 102 [ 7 4 4 258
8:30 6 106 7 10 4 5 [ 85 2 7 3 4 2245
8:45 1 90 3 4 1 4 4 9 3 8 5 3 217
Total 66 908 55 50 30 62 31 828 75 59 42 26 2234
Approach% 6.6 88.1 53 32 211 437 33 88.7 8.0 465 331 20.5
Total% 3.0 40,6 2.5 2.2 1.3 28 1.4 3741 34 26 19 1.2
AM Intersection Peak Hour: 07:15 to 08:15
Volume 48 520 34 27 17 38 14 470 56 29 29 13 1,295
Approach% 80 864 5.6 329 207 463 26 870 104 408 408 183
Total% 37 402 26 21 13 29 1.1 36.3 43 2.2 2.2 10
PHF 0.83 053 0.74 0.74
imperial Avenue Keystone Road Imperial Avenue Keystone Road
PM Southbound Westbound Northbound Eastbound
Left Thmu  Right Left  Thru  Right Left Thnu  Right Left  Thru Right Total
16:00 11 130 6 20 3 18 6 124 6 6 6 3 339
16:15 10 129 10 2 4 [ 3 116 7 5 6 3 301
16:30 11 135 3 8 1 2 120 4 1 5 5 322
16:45 13 121 2 4 2 7 3 144 5 9 5 6 N
17:00 7 185 7 3 4 8 5 156 6 5 0 5 361
17:15 1 152 3 5 8 13 7 154 3 [§ 3 4 369
17:30 [ 110 3 5 1 12 2 146 6 10 4 3 307
17:45 5 106 3 3 1 10 4 130 6 LR 2 1 281
Total 73 1038 37 49 N B85 32 1090 43 62 3 30 2601
Approach% 6.4 90.4 32 297 188 515 27 93.6 37 504 252 244
Tolal% 2.8 39.9 1.4 1.9 1.2 33 1.2 41.9 17 24 1.2 1.2
PM Intersection Peak Hour: 16:30 to 17:30
Volume 42 563 15 19 22 39 | 17 574 18 3 13 20 ’ 1,373 ‘
Approach% 68 908 24 238 275 488 | 28 943 3.0 484 203 313 |
Total% KN 41,0 1.1 14 1.6 28 | 1.2 418 13 23 0.9 1.5 I
PHF 0.92 o | 0 076 | |

Report Generated by Bearcat Enterprises LLC, DBA "Count Data” | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Bicycle & Pedestrian Count

LiNSLoT Location: #01 File Name: 1TM-18-120-01
Law X
EIANEITOM | Intersection: Imperial Avenue & Keystone Road Project: LLG Ref. 3-18-2068
PP | Date of Count:  Thursday August 23, 2018 Imperial
Imperial Avenue Keystons Road Imperial Avenue Keysione Road Toals
AM Southbound Weatbound Northbound Eastbound
Ped B-lefi B-Thu B-Right Ped B-Left B-Thru B-Right Ped B-Left B-Thru B-Right Ped B-Laff B-Thru B-Right Ped Bicycle
7:00 0 0 0 0 0 0 0 0 0 0 0 0 |0 0 0 0 10 0
7:15 0 0 0 0o 0 0 0 0 0 o0 0 o |0 o0 0 o [0 o
7:30 0 0 0 0 |0 0 0 0o 0 0 0 0 [| ] 0 0o 10 0
7:45 0 0 0 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 o0
8:00 ¢ 0 0 ¢ 0 0 0 0o 0 0 0 0 0 0 0 o |0 0
g:15 0 0 0 0o |6 o 0 o 0 0 0 0 0 0 0 0o |0 0
8:30 0 0 0 0 0 0 0 o0 0 0 0 0 0 0 0 0o ‘0 0
8:45 0 0 0 0 |0 0 0 0 10 0 0 0 0 o0 0 0 |0 0
Ped Total = 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Imperial Avenue Keyslone Road Imperial Avenue Keystone Road Totals
PM Southbound Westbound Northbound Eastbound
P_ed B-Left B-Thru B-Right Ped B-left B-Thru B-Right Ped B-lef B-Thru B-Right Ped B-Left B-Thru B-Right Ped Bicycle
16:00 0o 0 0o 0 0 0 0o |0 o 0 0 0 0 0 0 0 o0
16:15 0 0 0 0o 0 0 0 0 |0 0 0 0 0 o 0 0o |0 0
16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
16:45 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0o |0 0
17,00 0 0 0 0 0 0 0 0 0 o0 0 0 0 0 0 0o 0 0
17:15 0 0 0 0 0 0 0 0o |0 0 0 0 0 0 0 0o 10 0
17:30 0 0 0 0 0 0 0 0o 0 0 0 0 0 0 0 0o 0 0
17:45 0 o 0 0o |0 0 0 0o 0 0 0 0 0 0 0 0o |0 0
Ped Total = 0 0 0 0 0
Bike Tofal 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data” | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Peak Hour Summary
LINSCOTT Location; #01 Flle Name: ITM-18-120-01
:;';-'."; SOl | [ntersection: Imperial Avenue & Keystone Road Project: LLG Ref. 3-18-2968

IPPPYIPPR| Date of Count:  Thursday August 23, 2018 Imperial

g AM: 0 34 520 48
[
= PM: 0 15 563 42
8
E
0
&
0/ 0 ¥ Keystone Road
-
S o o

38
39

Time Period

A1

D
2 E AM = 07:1510 08:15
= = ’ o
® n PM = 16:30 to 17:30 o -
z oy (- E -
8 3 ﬂ
s -
=] (=}
o .k
Keystone Road . * 00
11r¢
AM: 14 470 5B 0 ‘E
B
p
PM: 17 574 18 0 §
=
[]
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Intersection Turning Movement - Peak Hour Vehicle Count

Linsoon Location: #02 File Name: ITM-18-120-02
L R
EITCTI | Intersection: Imperial Avenue & Harris Road Project: LLG Ref. 3-18-2968
PPTERO| Date of Count:  Thursday August 23, 2018 Imperial
Imperial Avenue Harris Road Imperial Avenue Harris Road
AM Southbound Westbound Northhound Eastbound
Left Thru Right Left  Thru Right Left Thmu  Right Left Thru  Right Tofal
7:00 1 74 0 3 0 8 0 91 1 0 0 0 178
715 3 150 0 0 0 1 0 118 1 0 0 0 273
7:30 1 133 0 1 0 & 1 134 2 0 0 0 277
7:45 0 128 0 0 1 1 0 170 4 0 0 0 307
8:00 3 136 0 0 1 2 0 117 2 0 0 0 261
8:16 2 104 0 0 0 2 0 113 1 0 0 1 223
8:30 0 122 0 1 0 2 0 99 1 0 0 1 226
8:45 [ 97 0 2 0 3 0 89 1 0 0 0 198
Total 16 944 0 7 2 27 1 931 19 0 0 2 1943
Approach% 17 983 - 194 56 750 0.1 985 14 - - 100.0
Total% 08 486 0.4 01 14 0.1 479 07 - 0.1
AM Intersection Peak Hour: 07:15 to 08:15
Volume | 7 547 1 2 12 1 539 9 1,118
Approach% 13 97 67 133 800 0.2 982 1.6
Total% 06 489 0.1 0.2 11 01 482 0.8 - -
PHF 0.91 0.63 0.79 #DIV/OI
Imperisl Avenue Harris Road Imperial Avenue Harris Road
PM Southbound Westbound Northbound Eastbound
Left  Thru  Right Left  Thru  Right Lef  Thu  Right Left  Thu  Right Total
16:00 4 136 0 0 0 1 0 135 1 0 0 0 276
16:15 3 142 0 2 0 3 0 85 0 0 0 0 245
16:30 3 145 0 1 0 2 0 107 0 0 0 0 258
16:45 2 136 0 1 0 0 0 161 0 0 0 0 300
17:00 4 155 0 2 1 0 0 138 1 0 0 0 301
17:15 0 178 0 0 1 1 0 162 3 0 0 0 345
17:30 1 122 0 1 0 0 0 145 2 0 0 0 M
17:45 1 113 0 0 0 0 0 130 0 0 0 0 244
Total 18 1126 0 7 2 7 0 1073 7 0 0 0 2240
Approach% 1.6 98.4 - 438 125 438 - 994 0.6 . - -
Total% | 08 503 0.3 0.1 0.3 479 03
PM Intersection Peak Hour: 16:45 t0 17:45
Volume 7 8 4 2 1 - 606 6 1,217
Approach% 12 988 571 286 143 99.0 1.0
Total% 06 488 0.3 0.2 0.1 49.8 05 - -
PHF 0.84 0.58 0.93 #DIV/OI

Report Generated by Bearcat Enterprises LLC, DBA “Count Data" | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Bicycle & Pedestrian Count

LINSa00T Location: #02 File Name: ITM-18-120-02
Law R

FRITRTAUSS | Intersection: Imperial Avenue & Harris Road Project: LLG Ref. 3-18-2068

— -

WTLTREE| Date of Count:  Thursday August 23, 2018 Imperial

Imperial Avenue Harris Road Imperial Avenue Harris Roed Totals
AM Southbound Westbound Northbound Eastbound
Ped B-left B-Thru B-Right Ped B-Left B-Thru B-Right Ped B-Left B-Thru B-Right Ped B-left B-Thru B-RightiPed Bicycle
7:.00 0 0 1] 0 1 0 0 i] 0 0 0 0 0 0 0 4] 1 0
715 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0
7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 0 0 0 0 (] 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ped Total | 0 2 0 0 2
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Imperial Avenue Harris Road Imparial Avenue Harrig Road Total
PM Southbound Westbound Northbound Eastbound e
Ped D-leii B-Thru D-Right Fed B-Lefi B-Thru B-Righi Ped B-iefi B-Thrw B-Right Peu B-lefl B-Thii S-Rigii reu BicyGie
16:00 0 ) 0 0 0 0 0 0 0 i 0 0 0 0 0 0 0 0
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ped Total | 0 0 0 0 0
Blke Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data" | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Peak Hour Summary

LIH2e0rs Location; #02 File Name: ITM-18-120-02
SRUMMOIN | |ntersection:  Imperial Avenue & Harris Road Project: LLG Ref. 3-18-2968
PRI Date of Count:  Thursday August 23, 2018 Imperial
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Intersection Turning Movement - Peak Hour Vehicle Count

Location: #03 File Name: ITM-18-120-03
Intersection: Imperial Avenue & Worthington Road Project: LLG Ref. 3-18-2968
Date of Count.  Thursday August 23, 2018 Imperial
| Imperial Avenue Worthington Road Imperial Avenus Worthington Road
AM Southbound Westbound Northbound Eastbound
| let Thu Right Left  Thru  Right Left  Thru  Right Left  Thu  Right Total
7:00 2 110 7 9 13 9 1 82 10 7 15 26 301
7:15 5 160 22 14 21 13 13 107 16 7 33 25 436
7:30 10 227 21 19 34 19 29 153 19 14 36 49 630
7:45 18 262 18 22 37 34 33 122 9 26 47 38 866
8:00 13 165 17 12 28 16 28 136 13 20 36 52 526
8:15 i 151 5 10 14 15 20 94 8 18 14 28 384
8:30 7 138 2 13 20 12 16 90 10 9 19 30 366
845 5 125 R 718 9 12 93 ] 6 16 30 343
Tofal 67 1328 105 106 186 127 162 877 93 107 216 278 3652
Approach% 45 88.5 7.0 253 444 30.3 143 775 8.2 178 359 46.3
Total% 18 364 29 29 51 35 44 240 25 28 59 786
AM Intersection Peak Hour: 07:15to 08:15
Volume 46 804 78 67 120 82 103 518 57 67 152 164 2,258
Approach% 50 866 8.4 249 446 30.5 152 764 8.4 175 397 428
Total% 20 356 35 3.0 53 36 46 229 2.5 3.0 6.7 7.3
PHF 0.78 0.72 0.84 0.86
Imperial Avenue Worthinglon Road Imperial Avenue Worthington Road
PM Southbound Westbound Northbound Eastbound
Left  Thru  Right left  Thu Right | Let Thu Right Left Thru Right Total
16:00 6 177 10 11 12 13 i 19 146 3 7 19 30 453
16.15 6 148 13 13 27 12 22 142 10 6 17 24 440
16:30 9 140 8 16 32 15 19 124 8 14 21 3 437
16:45 10 150 13 17 24 14 22 180 8 20 17 23 498
17.00 5 139 15 10 20 9 28 199 7 12 18 30 490
17:15 12 172 14 16 35 18 33 181 1 10 24 37 553
17:30 7 123 14 20 7 20 27 152 6 11 2% 19 462
17:45 7 125 29 12 43 13 35 178 8 12 20 28 510
Total 62 1174 116 115 230 114 203 1302 51 92 162 222 3843
Approach% 4.6 86.8 8.6 251 50.1 248 13.0 837 3.3 19.3 340 466
Total% 1.6 30.5 3.0 3.0 6.0 3.0 5.3 33.9 1.3 24 42 5.8
PM Intersection Peak Hour: 17:00 to 18:00
Volume 31 559 72 58 135 60 121 710 22 45 88 114 2,015
Approach% 47  B44 10.9 229 534 237 142 832 26 18.2 356 462
Total% 15 277 36 29 6.7 30 6.0 352 1.1 2.2 4.4 5.7
PHF 0.84 0.82 0.2 0.87

Report Generated by Bearcat Enterprises LLC, DBA "Count Data" | 619-887-5136 | info@yourcountdata.com
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Intersection Turning Movement - Bicycle & Pedestrian Count

LiNS2OT Location: #03 File Name: ITM-18-120-03
Lat %
|;-.: ISUNS| Intersection: Imperial Avenue & Worthington Road Project: LLG Ref. 3-18-2968

-

PPN [ Date of Count:  Thursday August 23, 2018 Imperial

Imperial Avenue Worthington Road Imperial Avenue Worthington Road Totals
AM Southbound Waestbound Northbound Eastbound
Ped B-left B-Thru B-Right Ped B-Left B-Thru B-Right Ped B-Left B-Thru B-Right Ped B-Left B-Thru B-Right Ped Bicycle
7:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
7:15 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 4
7:30 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0
7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 @ 0 0
8:00 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 3 0
B:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0
8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ped Total = 7 1 3 0 1
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Imperial Avenue Worthington Road Imperial Avenue Worthington Road Tolals
PM Southbound Wastbound Northbound Eastbound
Ped B-left B-Thu B-Right Ped B-Left B-Thru B-Right Ped B-sft B-Thru B-Right Ped B-Left B-Thru B-RightiPed Blcycle
16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i} 0
16:30 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
16:45 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0
17:00 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0
17:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0
1745 | 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 3 0
Ped Tolal = 2 2 0 0 4
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data" | 619-887-5136 | info@yourcountdata.com
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Intersection Turning Movement - Peak Hour Summary

Liiseory Location: #03 Flle Name: ITM-18-120-03
Law =

POPONNSN  Intersection: Imperial Avenue & Worthington Road Project: LLG Ref. 3-18-2968
I . Date of Count;  Thursday August 23, 2018 Imperial
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Intersection Turning Movement - Peak Hour Vehicle Count

Location: #04 File Name: ITM-18-120-04
Intersection: Dogwood Road & Harris Road Project: LLG Ref. 3-18-2968
Date of Count.  Thursday August 23, 2018 Imperial
Dogwood Road Harris Road Dogwood Road Harris Road
AM Southbound Westbound Northbound Eastbound
Left  Thru  Right Left  Thru  Right Let  Thru  Right Let  Thuu  Right Total
7:00 0 27 0 0 7 1 0 15 0 1 0 0 51
715 0 28 0 2 3 2 0 23 1 0 0 1 60
7:30 1 45 0 0 6 0 0 29 1 1 0 0 83
745 1 60 0 0 § 1 0 33 0 0 0 2 102
8:00 1 26 0 0 3 1 0 17 1 1 0 0 50
8:15 0 23 0 1 2 0 0 14 0 0 0 0 40
8:30 0 27 0 0 2 0 0 13 1 1 0 0 44
B:45 0 22 0 0 5 0 0 15 0 0 0 0 42
Total 3 258 0 3 kK] 5 0 159 4 4 0 3 472
Approach% 1.1 98.9 - 7.3 80.5 12.2 - 97.5 25 57.1 . 429
Total% 06 547 - 06 70 1.1 337 08 0.8 0.6
AM Intersection Peak Hour: 07:00 to 08:00
Valume 2 160 2 21 4 100 2 2 - 3 296
Approach% 1.2 988 74 778 148 - 980 20 40.0 60.0
Total% 0.7 54,1 0.7 741 14 33.8 07 0.7 1.0
PHF 0.66 0.84 0.77 0.63
Dogwood Road Harris Road Dogwood Road Harris Road
PM Southbound Westbound Northbound Eastbound
Left  Thru  Right Left  Thru Right Left Thru  Right Left Thru  Right Total
16:00 2 36 1 1 2 2 0 33 1 0 5 1 84
16:15 1 38 1 1 1 2 0 43 0 0 2 0 89
16:30 2 60 1 2 3 1 0 16 1 0 4 1 9N
16:45 0 34 0 1 0 0 0 20 0 0 2 0 57
17:00 2 55 2 3 1 0 0 7 0 0 5 0 105
17:15 0 53 0 4 3 1 0 46 0 0 1 0 108
17:30 1 48 0 0 0 1 0 33 0 1 k] 0 87
1745 0 30 0 1 1 0 0 21 0 0 0 0 53
Total 8 354 5 13 1 7 0 249 2 1 22 2 674
Approach% 22 965 14 419 35 226 - 992 08 40 880 80
Tolal% 12 525 07 1.9 1.6 1.0 - 369 03 0.1 33 0.3
PM Intersection Peak Hour: 16:30 to 17:30
Volume 4 202 3 10 7 2 119 1 - 12 1 361
Approach% 19 967 1.4 526 368 10.5 99.2 0.8 92.3 7.7
Total% 11 560 0.8 28 19 0.6 330 0.3 33 0.3
PHF 0.83 0.59 0.65 0.65

Report Generated by Bearcat Enterprises LLC, DBA "Count Data” | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Bicycle & Pedestrian Count

Location: #04 File Name: ITM-18-120-04
TEIETII| Intersection: Dogwood Road & Harris Road Project: LLG Ref. 3-18-2866

PPPPEPRTRN| Date of Count:  Thursday August 23, 2018 Imperial

Dogwood Road Harris Road Dogwoed Road Herris Road Totals
AM Southbound Westbound Northbound Eastbound )
Ped B-left B-Thru B-Right/Ped B-left B-Thru B-Right Ped B-left B-Thru B-Right Ped B-Left B-Thru B-Right Ped Bicycle
7.00 0 0 0 0 0 0 0 0 |0 0 0 0 0 0 0 0 0 0
115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7.3 0 V] 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0
745 0 0 ] 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0
B:00 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
815 0 4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 0 ] 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 0
B8:45 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ped Total = 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Dogwood Road Harris Road Dogwood Road Harris Road Total
PM Southbound Westbound Northbound Eastbound S
Ped B-Left B-Thru B-Right Ped B-Leit B-Thru B-Righi Ped B-left B-Thu B-Righi Ped B-Lefi B-Thiu B-Right Pad Bicycis
16:00 0 0 0 o 0 0 0 0o 0 0 0 0o |0 o 0 o |0 0
16:15 1] 0 0 0 0 0 0 0 0 ] 0 0 1] ] 0 0 0 0
16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:45 0 0 0 0 0 0 0 0 0 0 ] 1] 0 0 0 0 0 0
17:00 0 0 D 0 0 0 0 0 0 0 0 1] 0 i} 0 0 0 0
17:15 0 0 1] 0 0 0 0 0 0 0 o 1] 0 ] 0 0 0 0
17:30 0 0 i} 0 0 0 0 0 0 0 0 ] 0 ] 0 0 0 0
45 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0o 0 0
PedTotal 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
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Intersection Turning Movement - Peak Hour Summary

Location: #04 File Name: ITM-18-120-04
Intersection: Dogwood Road & Harris Road Project: LLG Ref. 3-18-2968
Date of Count:  Thursday August 23, 2018 Imperial
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Intersection Turning Movement - Peak Hour Vehicle Count

Location; #05 Flle Name: ITM-18-120-05
Intersection: SR-111 & Keystone Road Project: LLG Ref. 3-18-2068
Date of Count:  Thursday August 23, 2018 Imperial
SR-111 Keystone Road SR-111 Keystone Road
AM Southbound Westbound Northbound Eestbound
Left  Thru  Right Left Thmu  Right Left  Thru  Right Left  Thru  Right Total
7:00 0 101 1 0 4 1 8 97 0 0 1 4 7
7.15 0 128 0 1 3 1 13 123 0 2 4 7 282
7:30 0 171 1 1 2 0 11 13 0 4 2 9 314
7:45 0 154 4 0 1 0 9 109 2 3 3 6 291
8:00 1 97 0 0 1 1 13 90 1 3 3 1 221
8:15 0 96 1 0 3 1 8 82 2 0 2 7 202
8:30 1 83 0 1 6 0 4 87 1 1 0 9 193
8:45 0 100 1 0 2 0 4 72 1 3 5 2 190
Total 2 930 8 3 22 4 70 773 7 16 20 55 1910
Approach% 0.2 98.9 08 103 759 138 8.2 90.9 08 176 220 604
Total% 0.1 48.7 0.4 0.2 1.2 0.2 37 40.5 04 0.8 1.0 29
AM Intersection Peak Hour: 07:15 to 08:15
Volume 1 50 5 2 7z 46 435 3 12 12 33 | 1,108 |
Approach% 02 988 0.9 182 636 182 95 899 0.6 21 211 578 ' I
Total% 01 496 05 0.2 0.6 0.2 42 393 0.3 11 1.1 30
PHF 0.81 0.55 0.69 084 l ] 3
SR-111 Keystone Road SR-111 Keystone Road
PM Southbound Westbound Northbound Eastbound
Left Thru  Right Left  Thru Right Left  Thru  Right left Thru Right Total
16:00 0 158 0 0 1 0 6 83 1 1 4 18 272
16:16 0 154 1 0 3 0 ] 17 1 4 1 15 302
16:30 0 157 0 0 1 0 6 61 1 1 3 1 21
16:45 0 143 0 1 2 0 7 89 0 1 2 18 263
17:00 4 175 2 1 2 0 5 83 0 0 1 10 263
17:18 1 139 2 i 1 0 6 o 0 1 1 10 253
17:30 0 105 3 1 4 0 6 77 0 1 3 1% 214
17:45 0 133 1 1 3 0 1 74 1 2 1 5 222
Total 5 1164 9 5 17 0 43 675 4 1" 16 101 2050
Approach% 0.4 98.8 048 227 773 - 6.0 93.5 0.6 8.6 125 789
Total% 0.2 56.8 0.4 0.2 0.8 21 329 0.2 0.5 0.8 49
PM Intersection Peak Hour: 16:15to 17:15
Volume 4 629 3 2 8 24 350 2 ] 7 54 1,089
Approach% 06 969 05 200 800 64 931 0.5 90 104 806
Total% 04 578 0.3 0.2 07 22 321 0.2 0.6 0.6 5.0
PHF 0.88 0.83 0.76 0.80

Report Generated by Bearcat Enterprises LLC, DBA “Count Data’ | 619-887-5136 | info@yourcountdata.com
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Intersection Turning Movement - Bicycle & Pedestrian Count

LINSCOT Location: #05 File Name: ITM-18-120-05

Law %

(ETICT  Intersection: SR-111 & Keystone Road Project: LLG Ref. 3-18-2068

——

PTETRI N | Date of Count  Thursday August 23, 2018 Imperial

SR-111 Keyslone Road SR-111 Keystone Road o
AM Southbound Westbound Nerthbound Eastbound
Ped B-Left B-Thru B-Right Ped B-left B-Thru B-Right Ped B-left B-Thru B-Right Ped B-Left B-Thru B-Right Ped Bicycle
7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢ |0 0
7:15 0 0 0 0 0 0 0 0 0 0 0 0 0 o0 0 o 0 0
730 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0o 0 0
7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0
8:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 o 0 0o |0 0o o0 0 |0 0 0 o 0 o o 0 10 0
Ped Total = 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
SR-111 Keyslone Road SR-111 Keyslone Road Totals
PM Southbound Westbound Northbound Eastbound

Ped B-Left B-Thru B-Right Ped B-Left B-Thru B-Right!Ped B-Left 8-Thru B-Right Ped B-left B-Thru B-R[ght_Ped Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0
16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0
17:18 0 0 0 0 0 0 0 ] 0 4] 0 0 0 0 0 0 0 0
17:30 0 0 0 0 0 0 0 0 0 [¢] 0 0 0 0 0 0 0 0
17:45 0 0 0 ] 0 0 0 0 0 0 0 0 0 i] 0 0 [+} 0
Ped Total 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data" | 619-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Peak Hour Summary

Location: #05 File Name: ITM-18-120-05
Interseclion; SR-111 & Keystone Road Project: LLG Ref. 3-18-2068
Date of Count:  Thursday August 23, 2018 Imperial
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Intersection Turning Movement - Peak Hour Vehicle Count

LaNseni Location; #08 File Name: ITM-18-120-08
Lo S
AT TUE | Intersection: SR-111 & Harris Road Project: LLG Ref. 3-18-2068
IR Date of Count:  Thursday August 23, 2018 Imperial
SR-111 Harris Road SR-111 Harris Road
AM Southbound Westbound Northbound Easthound |
Left  Thru  Right Let  Thru  Right Left Thru Right Left Thru Right | Total
7:00 0 95 0 1 3 0 3 117 0 2 0 0 229
7:18 1 135 3 0 2 0 5 125 0 2 0 2 275
7:30 0 159 1 2 1 0 3 114 0 3 1 0 284
7.45 0 17 1 0 3 0 6 123 0 1 4 1 310
8:00 0 101 0 0 2 0 ] 109 0 0 3 0 223
8:156 0 99 0 0 1 0 2 87 0 0 3 0 182
8:30 0 93 0 0 0 0 2 85 0 2 0 0 182
8:45 0 99 0 0 2 0 1 74 0 0 1 3 180
Total 1 952 5 3 14 0 30 834 0 10 12 6 1867
Approach% 0.1 90.4 0.5 176 824 - 35 96.5 . b7 429 214
Total% 0.1 510 0.3 0.2 0.7 1.6 447 05 0.6 03
AM Intersection Peak Hour: 07:15 to 08:15
Volume 1 566 5 2 ) 22 471 6 8 3 1,092
Approach% 02 99.0 0.9 200 800 - 45 95.5 33 474 176
Total% 0.1 51.8 0.5 0.2 0.7 - 2.0 43.1 - 05 0.7 0.3
PHF 0.83 0.83 0.95 0.71 0.88
SR-111 Harris Road SR-111 Harris Road
PM Southbound Westbound Northbound Eastbound
Left  Thru  Right Left  Thru  Right Left  Thru  Right Let  Thru  Right Total
16:00 0 154 1 0 2 1 1 83 0 3 4 0 249
16:15 0 149 1 0 2 2 2 64 0 0 2 1 223
16:30 0 156 2 1 4 0 4 62 0 2 3 0 234
16:45 0 138 0 0 0 0 1 79 0 0 1 0 219
17:.00 0 156 1 0 3 2 3 84 0 0 4 2 255
17:15 0 120 3 0 4 0 2 76 0 0 1 0 206
17:30 0 106 0 0 1 0 0 76 0 0 3 0 186
17:45 0 109 1 0 2 0 2 62 0 0 0 0 166
Total 0 1088 9 1 18 5 15 576 0 5 18 3 1738
Approach% 99.2 0.8 42 75.0 20.8 25 97.5 . 192  69.2 11.5
Total% - 62.6 0.5 0.1 1.0 0.3 0.9 331 0.3 1.0 0.2
PM Intersection Peak Hour: 16:15to0 17:15
Volume . 599 4 1 ] 4 10 289 2 10 3 931
Approach% - 993 0.7 71 64.3 28.6 3.3 96.7 133 66.7  20.0
Total% 643 0.4 0.1 1.0 04 1.1 31.0 0.2 11 0.3
PHF 0.95 0.70 0.86 0.63 0.91
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Intersection Turning Movement - Bicycle & Pedestrian Count

Langor Location: #06 File Name: ITM-18-120-08

Law X

HATREICa | Intersection: SR-111 & Harris Road Project: LLG Ref. 3-18-2068

e -

PETRIT | Date of Count:  Thursday August 23, 2018 Imperial

SR-111 Harris Road SR-111 Harris Road Tolals
AM Southbound Waestbound Northbound Eastbound
Ped B-left B-Thmu B-Right P_ed B-left B-Thru B-Right Pe_d B-Left B-Thru B-Right Ped B-leit B-Thru B-Right Ped Bicycle
7:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
715 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B:00 | 0 0 0 0 0 0 1} ] 0 0 0 0 0 1] 0 0 0 0
8:15 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0
8:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0
Ped Total | 0 0 0 0 0
Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0
SR-111 Harris Road SR-111 Harris Road Total
PM Southbound Westbound Northbound Eastbound i
\Ped B-Leit B-Thru B-Rignt Ped B-ieft B-Thru B-Righi Ped B-Lefi B:-Thru B-Right Fed B-Lefi B-Thiu B-Righi red Bicycie
16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
16:15 0 0 0 (1] 0 ] 0 0 0 0 0 0 0 0 ] 0 0 0
16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0o |0 0
16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
17:15 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0 0 0
17:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0 0
1745 0 0 0 o |0 0 0 0 (0 0 0 0 |0 0 0 0 10 0
Ped Total | 0 0 0 0 0
Blke Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data" | 618-987-5136 | info@yourcountdata.com
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Intersection Turning Movement - Peak Hour Summary

Location: #06 File Name: ITM-18-120-08
Intersection: SR-111 & Harris Road Project: LLG Ref. 3-18-2968
Date of Count.  Thursday August 23, 2018 Imperial
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Linscott, Law & Greenspan, Engineers

4542 Ruffner Street, Suite 100, San Diego, CA 92111

Average Daily Traffic

Location:  Harris Road, between Imperial Avenue and Dogwood Road

Date:  Thursday, August 23, 2018 Total Daily Volume: 349 Dieseription; Total Volume
0:00 1.00 2:.00 3:00 4:00 500 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 [4:00 15:00 16:00 17:.00 18:00 19:00 20:00 21:00 22:00 23:00

| 1 | 16 20 28 35 28 23 29 16 20 23 22 19 23 16 13 7 4 1 2 1

0 1 0 3 1 3 g 8 5 4 6 2 6 1 5 8 7 3 1 4] 0 0 0

0 0 1 0 1 4 2 8 5 9 4 6 6 4 2 6 4 3 1 i t 1 1 0

0 0 0 0 3 8 13 9 4 5 10 2 7 10 11 6 9 4 7 4 0 0 0 0

0 0 0 1 9 7 10 9 11 4 11 2 5 3 8 2 2 2 2 1 3 0 1 1
Date: Thursday, August 23, 2018 Total Daily Volume: 167 Description: Eastbound Velume

0:00 1.00 200 3:00 400 500 6:00 7:00 800 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 §8:00 19:.00 20:00 21:00 22:00 23:00

1] | 0 1 12 ] 8 12 15 10 7 10 14 8 17 12 15 9 3 5 2 0 0 0

1 0 0 2 0 1 1 5 1 1 ] 2 1 0 2 5 4 I o 0 0 0 0

] 0 0 0 1 2 1 4 3 5 0 3 4 3 1 b 2 0 0 1 1] 0 0 0

0 0 0 0 2 4 5 3 2 3 2 0 3 3 10 4 6 4 2 3 0 0 0 0

0 0 0 1 7 0 1 4 5 1 4 1 5 1 6 1 2 1 0 1 2 0 0 0
Date: Thursday, August 23, 2018 Total Daily Volume: 182 Description: Westbound Volume

0:00 1:00 2:00 300 400 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:.00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

0 0 1 0 4 14 20 23 13 13 22 6 (] 15 5 7 8 7 i0 2 2 1 2 1

] 0 ] 1] 1 | 2 H 3 4 3 0 0 5 1 i ] 3 2 1 0 0 i] 1]

0 0 1 0 0 2 1 4 2 4 4 3 2 1 1 1 2 3 1 0 1 1 1 0

0 0 0 0 1 4 8 6 2 2 8 2 4 7 1 2 3 0 5 1 0 0 0 0

0 0 0 0 2 7 9 5 6 3 7 1 0 2 2 1 0 i 2 0 1 0 1 1
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Linscott, Law & Greenspan, Engineers

4542 Ruffner Street, Suite 100, San Diego, CA 92111

Average Daily Traffic

Location:  Harris Road, between Dogwood Road and Best Road

Date:  Thursday, August 23, 2018 Total Dmly Volume; 370 Deseription: Total Velume
0:00 1:00 2:00 300 4:00 S5:00 6:00 7:00 800 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

1 0 2 7 18 27 31 27 22 22 25 18 20 12 33 21 31 24 12 7 4 3 1 2

0 0 1 1 2 1 5 s 7 3 4 3 5 2 5 3 9 10 3 2 0 3 0 0

0 0 1 1 5 6 6 10 5 3 6 6 3 5 7 6 7 & 1 2 2 0 0 0

0 0 0 2 5 10 12 6 4 7 6 5 2 3 13 9 12 5 3 3 0 0 0 1

1 0 0 3 6 10 8 6 6 9 9 q 10 2 8 3 3 2 5 0 2 0 1 1
Date: Thursdny, August 23, 2018 Total Daily Volume: 170 Description: Eastbound Volume

0:00 1:00 2:00 3:00 400 S500 6:00 7:00 800 9:00 10:00 11:00 12:00 [3:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

| 0 | | 11 11 11 6 14 11 9 9 10 5 20 ] 19 10 4 k] 3 2 0 |

[¢] 0 1 0 1 0 3 0 5 2 3 2 2 1 2 0 7 5 2 1] (/] 2 0 0

0 0 0 1 2 1 3 4 4 2 0 4 2 4 3 3 3 1 0 1 1 0 0 0

0 0 0 0 3 6 4 1 2 4 3 1 1 0 10 4 [ 4 1 2 0 ] ] 1

1 0 0 [ 5 4 1 1 3 3 3 2 5 0 5 1 3 0 1 0 2 o 0 0
Date: Thursday, August 23, 2018 Total Daily Volume: 200 Description; Westbound Volume

0:00 1:00 2:00 300 4:00 500 6:00 7:.00 8:00 9:00 10:00 11:00 12:00 13:00 14;00 15:00 16:00 17:00 1800 19:00 20.00 21:.00 22:00 23:.00

0 0 1 6 7 16 20 21 8 11 16 9 10 7 13 13 12 14 8 4 1 1 1 1
0 0 1 1 | 2 5 2 1 1 1 3 1 3 3 2 5 1 2 0 1 0 0
0 0 1 0 3 5 3 6 1 1 6 2 | 1 4 3 4 6 1 1 1 0 0 0
0 0 0 2 2 4 8 5 2 3 3 4 | 3 3 5 6 1 2 1 0 0 0 0
0 0 0 3 1 6 7 5 3 6 6 2 5 2 3 2 0 2 4 0 0 0 1 1
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t View Favorites Tools Hefp
raigslist san diego clessif.. &~ Home - On Ramp 5 Googte 1! My eBay Summary Lo v .3 mp v Page~ Safely
2016 Traffic Volumes (for ALL vehicles on CA State Highways) [2016 Volumes Home v| | View |
Return to Census Program or Jump to 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Back Back Ahsad  Ahead
Dist Rte co iy Desaription Posk  Pask oo Pesk  Pesk pysy
Hour Month Hour Month
11 Ubb IMF 9.U6 WALL ROAD 2000 23700 22000 1850 22700 27300
11 086 IMP 10.18 IMPERIAL, IMPERIAL AVENUE 1850 22700 21300 1800 22400 20800 A
11 086 IMP 10.39 IMPERIAL, SECOND STREET 1800 22400 20800 1900 22200 21000
11 086 IMP 10.54 IMPERIAL, FOURTH STREET 1900 22200 21000 1650 20700 15200
11 086 IMP 10.82 IMPERIAL BARIONI BLVD 1650 20700 19200 1500 18000 16500
11 086 IMP 1.1 IMPERIAL, TWELFTH STREET 1500 18000 16500 1450 17000 15700
11 086 IMP 11.26 IMPERIAL, FOURTEENTH STREET 1450 17000 15700 1300 15700 14500
11 086 IMP 11.318  IMPERIAL, 15TH STREET 1300 15700 14500 1300 15000 14400
11 086 IMP 11.62 IMPERIAL AVENUE 1300 15000 14400 1250 14300 13500
11 086 IMP 16.32 KEYSTONE ROAD 1260 14300 13500 1360 15800 14000
11 086 IMP 19.18 LEGION ROAD 1400 16100 14300 1900 21200 19100
11 086 IMP 20.08 BRAWLEY, WESTERN AVENUE 1900 21200 19100 1650 18600 18500
11 086 IMP 20.25 BRAWLEY, K STREET 1650 18600 16500 1100 12800 12200
11 086 IMP 20.627 SOUTHJCT.RTE. 78 1900 12900 12200 1500 17500 16800
11 086 IMP 20.99 BRAWLEY, RIO VISTA AVENUE 1500 17500 416800 1750 20400 198500
11 086 IMP 21.25 LAS FLORES DRIVE 1750 20400 19500 980 12100 11500
11 086 IMP R 22882 KALIN ROAD 980 12100 11500 500 6300 5400
11 086 IMP R 24.057 JCT.RTE. 78 500 6300 5400 830 10100 9500

11 086 IMP R 27.211  WESTMORLAND, B STREET 830 10100 9500 830 9500 8900
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Travel Working with CT Online Services Contact Us

2016 Traffic Volumes (for ALL vehicles on CA State Highways) |2016 Volumes Home V|| View |
Return to Census Program or Jump to 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Back Back Ahead Ahead
Dist Rte co ::Ii‘ Description Paak Poak ::‘:(T Peak Peak ::;‘:
Hour Month Hour Month
1M1 111 IMP R 11.299 ATENRD 1900 23200 20800 1300 17400 16900
11 111 IMP R 12.874 WORTHINGTON ROAD 1300 17400 16900 1400 16800 14900
M1 1M IMP R 17.385 KEYSTONE ROAD 1400 16800 14900 1350 16800 14600
1 1M IMP R 22015 JCT.RTE.78 1350 16800 14600 840 7700 7200
11 1M1 IMP 23.538 SHANK ROAD 840 7700 7200 640 6500 6100
11 1N IMP 23.787 DELRIORD.RT.Y 640 6500 6100 640 6500 6100
11 11 IMP 24682 ANDRE RD.F 640 6500 6100 720 6900 5400
11 11 IMP 26,67 RUTHERFORD ROAD 810 7700 6000 900 8600 6800
11 111 IMP 32.01 CALIPATRIA, SOUTH CITY LIMITS 800 7700 6100 790 7600 6000
11 111 IMP 32.513 JCT. RTE 115 EAST 750 7200 5700 710 6700 5400
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APPENDIX B

INTERSECTION ANALYSIS WORKSHEETS

»

LINSCOTT, Law & GREENSPAN, engineers LLG Rcf. 3-18-2968
Simplot-Fertilizer Project
N:\296R\Report\2968 Appendices.doc
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HCM 2010 Signalized Intersection Summary Ex AM
1. SR-86 & Keystone Road 09/06/2018

S T T S e L N R T T

Movement EBL EBT EBR  WBL WBT WBR. NBL NBT NBR. SBL ~ SBT SBR
Lane Configurations & & 5 4 i b + fd
Traffic Volume {veh/h) 29 29 13 27 17 38 14 470 56 48 52 34
Future Volume (veh/h) 29 29 13 27 17 38 14 470 56 48 520 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 32 32 14 29 18 41 15 511 61 52 565 37
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 09 092 092 092 092 092 082 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 141 70 26 124 38 66 33 2209 988 88 2319 1037
Arrive On Green 009 009 009 009 009 009 002 062 062 005 066 066
Sat Flow, veh/h 584 817 307 448 440 775 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 78 0 0 88 0 0 15 511 61 52 565 37
Grp Sat Flow(s),veh/h/In 1708 0 0 1663 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.4 00 0.0 0.5 36 0.8 1.6 37 0.5
Cycle Q Clear(g_c), s 2.3 0.0 0.0 27 0.0 0.0 0.5 36 08 1.6 37 0.5
Prop In Lane 0.41 018 033 047 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 237 0 0 228 0 0 33 2209 988 88 2318 1037
V/C Ratio(X) 033 000 000 039 000 000 046 023 006 059 024 0.04
Avail Cap(c_a), veh/h 1106 0 0 1087 0 0 158 2209 988 158 2318 1037
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s/iveh 245 0.0 00 247 0.0 00 272 46 41 261 4.0 34
Incr Delay (d2), s/veh 0.8 0.0 0.0 1.1 0.0 0.0 9.5 0.2 0.1 6.2 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 12 0.0 0.0 1.4 0.0 0.0 0.3 1.8 0.4 09 18 0.2
LnGrp Delay(d),s/veh 25.3 0.0 00 257 0.0 00 367 49 42 323 42 35
LnGrp LOS C C D A A C A A
Approach Vol, veh/h 78 88 587 654
Approach Delay, siveh 253 257 56 6.4
Approach LOS c C A A
Timer, 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 73 395 9.3 55 412 93
Change Period (Y+Rc), s 45 45 45 45 4.5 45
Max Green Sefting (Gmax),s 5.0  35.0 36.0 50 350 36.0
Max Q Clear Time (g_ct!1),s 3.6 56 43 25 57 47
Green Ext Time (p_c), s 0.0 39 0.4 0.0 43 05
Intersection Summary.
HCM 2010 Ctrl Delay 8.3
HCM 2010 LOS A
Ex AM 09/06/2018 Ex AM Synchro 10 Report
Page 1
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HCM 2010 Signalized Intersection Summary

Ex AM

2: SR-111 & Keystone Road 09/06/2018
ey ¢ ANt AN S
AL 'EBL _EBT_EBR_ WBL WBT WBR NBL INBT_NBR_ 'SBLL SBT SBR
Lane Configurations B BA N M %N M
Traffic Volume (vebh) 12 12 33 2 7 2 48 435 3 1 550 5
Future Volume (veh/h) 12 12 33 2 7 2 46 435 3 1 550 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 1.00 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 13 13 36 2 8 2 5 4713 3 1 598 5
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 114 26 62 105 84 20 91 2266 1014 4 2090 935
Amive On Green 0.07 007 007 007 007 007 005 064 064 000 059 0.59
Sat Flow, veh/h 298 372 929 216 1264 296 1774 3539 1583 1774 3539 1583
Grp Volume(v), vehh 62 0 0 12 0 0 50 473 3 1 598 5
Grp Sat Flow(s),veh/h/in1 600 0 0 1775 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), ¢ o0 00 00 0N 00 13 28 00 00 39 01
Cycle Q Clear(g_c), s 1.7 00 00 03 00 00 13 26 00 00 39 01
Prop In Lane 0.21 0.58 0.17 017 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 200 0 0 209 0 0 91 2266 1014 4 2090 935
VIC Ratio(X) 031 000 000 006 000 000 055 021 000 026 022 0.01
Avail Cep(c_a), veh/h 992 0 0 1058 0 0 503 2266 1014 503 2090 935
HCM Platoon Ratio  1.00 1.00 1.00 100 1.00 100 100 1.00 100 1.00 100 1.00
Upstream Filter(}) 100 000 000 100 000 000 100 100 100 1.00 100 1.00
Uniform Delay (d), siveh210 00 00 203 00 00 214 35 30 230 47 39
IncrDelay (d2), siveh 09 00 00 01 00 00 51 02 00 325 03 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veni0.8 00 00 04 00 00 08 13 00 00 19 00
LnGrp Delay(d)siveh 218 00 00 204 00 00 265 37 30 56 50 38
LnGrp LOS C C C A A E A A
Approach Vol, veh/h 62 12 526 604
Approach Delay, siveh 218 204 5.8 5.1
Approach LOS c C A A
fimer. 1 TR g’ TR ( SO - Sy (g ST
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6  34.1 76 69 38 76
Change Pericd (Y+Rc), s 45 4.5 45 45 45 45
Max Green Setting (Gmai3,$ 27.3 261 1314 273 26.1
Max Q Clear Time (g_cH).& 4.6 37 33 59 23
Green Ext Time (p_c),s 00 32 03 01 41 0.0
Intérsection/Summary, '
HCM 2010 Ctrl Delay 64
HCM 2010 LOS A
Ex AM 09/06/2018 Ex AM Synchro 10 Report
Page 2

EEC ORIGINAL PKG



HCM 2010 TWSC Ex AM

3: SR-86 & Harris Road 09/06/2018

Intersection

Int Delay, siveh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & b ah ab

Traffic Vo, veh/h 0 0 0 1 2 12 1 539 9 7 547 0

Future Vo, veh/h 0 0 0 1 2 12 1 539 9 7 547 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 9 92 9 92 92 92 9

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 1 2 13 1 586 10 8 595 0

Major/Minor Minor2 ‘Minord Majort Major2

Conflicting Flow All 907 1209 298 907 1204 298 505 0 0 596 0 0
Stage 1 611 611 - 593 593 - - - - - -
Stage 2 296 598 - 314 61 - - . . - .

Critical Hdwy 754 654 694 754 654 694 414 - 414 - -

Critical Hdwy Stg 1 6.54 5.54 - 654 554 - - - - .

Critical Hdwy Stg2  8.54 5.54 - 654 554 - - - - -

Follow-up Hdwy 352 402 332 352 4.02 332 222 2.22 - -

PotCap-1 Maneuver 231 182 698 231 183 698 977 - 976 - -
Stage 1 448 482 - 459 492 - - - - -
Stage 2 688 469 - 671 482 - - . -

Platoon blocked, % . - -

MovCap-1 Maneuver 222 179 698 228 180 698 977 - 976 - -

Mov Cap-2 Maneuver 222 179 - 228 180 - - - - - -
Stage 1 447 476 - 458 491 - - - - - -
Stage 2 671 488 - 663 476 - - -

Approach EB WB NB' S8

HCM Control Delay, s 0 131 0 02

HCM LOS A B

Minor: Lane/Major Mvmt NBL. NBT NBREBLniWBLn1 'SBL SBT SBR

Capacity (veh/h) a7 - - - 459 976 - -

HCM Lane V/C Ratio 0.001 - - 0.036 0.008 -

HCM Control Delay (s) 8.7 0 0 131 87 01

HCM Lane LOS A A A B A A

HCM 95th %tile Q(veh) 0 - - 01 0 -

Ex AM 09/06/2018 Ex AM Synchro 10 Report

Page 3
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HCM 2010 Signalized Intersection Summary Ex AM

4. Harris Road & Dogwood Rd 09/06/2018
A e N Y R T R 4
Movement EBL EBT EBR' WBL WBT  WBR' 'NBL NBT' NBR EBL S8BT SBR
Lane Configurations & & & &
Traffic Volume (veh/h) 2 0 3 2 21 4 0 100 2 2 160 0
Future Volume (veh/h) 2 0 3 2 21 4 0 100 2 2 160 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, veh/h 2 0 3 2 23 4 0 109 2 2 174 0
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth 312 44 366 100 609 100 0 729 13 83 743 0
Armive On Green 040 000 040 040 040 040 000 040 040 040 040 000
Sat Flow, vehth 499 111 915 35 1523 249 0 1823 33 4 1857 0
Grp Volume(v), veh/h 5 0 0 29 0 0 0 0 1M 176 0 0
Grp Sat Flow(s),veh/h/in 1526 0 0 1807 0 0 0 0 1857 1861 0 0
Q8ervg(g_¢), ¢ no no 0o an an 0.0 no 0.0 17 00 0.0 0.0
Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.4 0.0 0.0 0.0 0.0 1.7 28 0.0 0.0
Prop In Lane 0.40 060 007 014 0.0 002 0.1 0.00
Lane Grp Cap(c), veh/h 722 0 ] 808 0 0 0 0 743 825 0 0
VIC Ratio(X) 001 000 000 004 000 000 000 000 015 021 000 000
Avail Cap(c_a), veh/h 122 0 0 808 0 0 0 0 743 825 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(]) 100 000 000 100 000 000 000 000 100 100 000 0.00
Uniform Delay (d), s/veh 8.1 0.0 0.0 8.2 0.0 0.0 0.0 0.0 8.6 89 0.0 0.0
Incr Delay (d2), siveh 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 04 0.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
%ile BackOfQ(50%),veh/In 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.0 16 0.0 0.0
LnGrp Delay(d),s/veh 8.1 0.0 0.0 83 0.0 0.0 0.0 0.0 9.0 8.5 0.0 0.0
LnGrp LOS A A A A
Approach Vol, veh/h 5 29 11 176
Approach Delay, siveh 8.1 83 9.0 9.5
Approach LOS A A A A
Timer. 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 225 25 22.5 225
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_ctI1), s 37 21 48 24
Green Ext Time (p_c), s 04 0.0 0.7 0.1
Intérsection Summary
HCM 2010 Ctrl Delay 9.2
HCM 2010 LOS A
Ex AM 09/06/2018 Ex AM Synchro 10 Report

Page 4
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HCM 2010 Signalized Intersection Summary

Ex AM

5: SR-111 & Harris Road 09/06/2018
sy v AN A ML S
nt  EBL EBT VBT. WBR_ NBL INBT NBR_SBL' SBT SBR!
Lane Configurations & & ¥ M 7 N M7
Traffic Volume (veh/h) 6 8 3 2 8 0 22 4M1 0 1 566 5
Future Volume (veh/h) 6 8 3 2 8 0 22 4N 0 1 566 ]
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 7 9 3 2 9 0 24 512 0 1 615 5
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 082 082 092 092 092 092 082 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 116 27 g 93 49 0 50 2491 1114 3 2396 1072
Amive On Green 003 003 003 003 003 000 003 070 0.00 000 068 0.68
Sat Flow, veh/h 610 784 261 324 1460 0 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 19 0 0 1 0 0 24 512 0 1 615 5
Grp Sat Flow(s),veh/h/in1656 0 0 1785 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s). s 03 00 00 00 00 00 07 28 00 00 35 041
CycleQClear(g.chs 06 00 00 03 00 00 07 26 00 00 35 01
Prop In Lane 0.37 016 0.18 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 151 0 0 143 0 0 50 2491 1114 3 2386 1072
VIC Ratio(X) 013 000 000 0.08 000 000 048 021 000 029 026 000
Avail Cap(c_a), veh/h 1225 0 0 1306 0 0 172 2491 1114 172 2396 1072
HCM Platoon Ratio 1.00 100 100 1.00 1.00 100 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 1.00 000 1.00 1.00 1.00
Uniform Delay (d), s/veh244 00 00 243 00 00 248 27 00 258 33 27
Incr Delay (d2),siveh 04 00 00 02 00 00 70 02 00 43 03 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/9.3 00 00 02 00 00 04 13 00 01 18 00
LnGrp Delay(d),siveh 248 00 00 245 00 00 317 28 00 671 35 27
LnGrp LOS C C C A E A A
Approach Vol, veh/h 19 11 536 621
Approach Delay, s/iveh 24.8 245 41 3.6
Approach LOS c c A A
Timerssas S, 1 2R el 4 5 T 18 :
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), 46 409 63 60 395 6.3
Change Period (Y+Rc), s 45 4.5 45 45 A5 45
Max Green Setting (Gma)$,8 35.0 360 50 350 36.0
Max Q Clear Time (g_c+19.G 4.6 26 27 655 23
Green Ext Time (p_c),s 00 3.7 01 00 46 0.0
Intersection'Summary
HCM 2010 Ctr Delay 44
HCM 2010 LOS A
Ex AM 09/06/2018 Ex AM Synchro 10 Report
Page 5

EEC ORIGINAL PKG



HCM 2010 Signalized Intersection Summary Ex AM
6: SR-86 & Worthington Road 09/06/2018

Ay ¢ v NN

Movement EBL. EBT _EBR. WBL WBT WBR! NBL NBT
Lane Configurations E 4
Traffic Volume (veh/h) 67 152 164 67 120 82 103 518 &5 46 804 78
Future Volume (veh/h) 67 152 164 67 120 82 103 518 &7 46 804 78

Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Blke Adj(A_pbT) 1.00 100 1.00 1.00 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 4.00 100 100 1.00 100 1.00 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1863 1900 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 73 165 178 73 130 89 112 563 62 50 874 85
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 082 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, vehih 90 204 254 92 164 222 142 1435 158 72 1326 129
Arrive On Green 046 016 0.6 014 014 014 008 045 045 004 041 041
Sat Flow, veh/h 563 1272 1583 658 1172 1583 1774 3217 353 1774 3259 317
GpVoume(y), vehh 238 0 178 203 0 89 112 309 316 50 475 484
Grp Sat Flow(s)veh/hin1835 0 1583 1830 0 1583 1774 1770 1800 1774 1770 1807
Q Serveln ¢), 106 00 a0 91 00 43 53 100 100 24 185 185
CydeQOlearigc)s 106 00 90 91 00 43 53 100 100 24 185 185
Prop In Lane 0.31 100 0.36 1.00 1.00 020 1.00 0.18
LaneGrpCap(c),vehh 285 O 254 257 0 222 142 790 803 72 720 735
VIC Ratio(X) 081 000 070 079 000 040 079 039 039 069 066 066

Avail Cap(c_a), ven/h 400 0 345 399 0 345 219 790 803 148 720 735
HCM Platoon Raio  1.00 1.00 1.00 1.00 100 100 100 1.00 100 1.00 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 100 100 1.00 1.00 1.00
Uniform Delay (d), siveh 344 0.0 337 353 00 333 383 158 158 402 204 204
Incr Delay (d2),siveh 85 00 39 58 00 12 99 15 14 111 47 46
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i6.1 00 42 50 00 20 30 61 52 14 99 1041
LnGrp Delay(d),siveh  42. 9 00 376 410 00 344 482 172 172 513 261 250

LnGrp LOS D D C D B B D C C
Approach Vol, veh/h 416 292 737 1009
Approach Delay, s/veh 40.6 39.0 219 26.4
Approach LOS D D ] C

Timer. 1 2 3 4 5 SIS E

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 8.0 42.4 181 113 391 16.4

Change Period (Y+Rc),s 45 4.5 45 45 45 45

Max Green Setting (Gmax],$ 37.9 185 105 345 18.5

Max Q Clear Time (g_cH#®.& 12.0 126 73 205 1.1

Green Ext Time (p_c),s 00 4.1 10 01 54 0.8

Intersection Summary. ~

HCM 2010 Ctrl Delay 29.0

HCM 2010 LOS C

Ex AM 09/06/2018 Ex AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex AM
7. SR-111 & Worthington Rd 09/06/2018

e T 2t N N BV R R 4

Movement EBL EBT' EBR \WBL WBT WBR' NBL NBT NBR SBL SBT SBR
Lane Configurations B & Y 4 F " M K
Traffic Volume (veh/h) 27 5§50 98 4 69 15 75 440 2 4 446 132
Future Volume (veh/h) 27 50 98 4 69 15 75 440 2 4 446 132
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 1.00 1.00 100 100 100 100 100 1.00 1.00

Adj Sat Flow, veh/nfin 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 29 54 107 4 75 16 82 478 0 4 485 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 03 91 150 75 239 49 117 2040 913 10 1825 817
Armive On Green 016 016 016 016 016 016 007 058 000 001 052 0.00
Sat Flow, veh/h 153 561 920 27 1468 303 1774 3539 1583 1774 3539 1583

Grp Volume(v), vehih 190 0 0 9 0 0 82 478 0 4 485 0
Grp Sat Flow(s),veh/h/in1634 0 0 1798 0 0 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 25 00 00 00 00 00 24 35 00 01 41 00
CycleQClear(gc)s 58 00 00 25 00 00 24 35 00 01 41 00
Prop In Lane 0.15 056 0.04 017 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 345 0 0 364 0 0 117 2040 913 10 1825 817
VIC Ratio(X) 055 0.00 000 026 000 000 070 023 000 042 027 0.00

Avall Cap(c_a),vehh 872 0 0 948 0 0 439 2040 913 439 1825 817
HCM Platoon Ratio  1.00 1.00 1.00 1.00 1.00 100 100 1.00 100 1.00 1.00 1.00
Upstream Filter() ~ 1.00 000 000 1.00 000 000 100 100 000 1.00 100 000
Uniform Delay (d), siveh209 0.0 00 196 00 00 242 55 00 262 72 00
IncrDelay (d2),seh 14 00 00 04 00 00 73 03 00 265 04 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi28 00 00 13 00 00 14 17 00 01 20 00
LnGrp Delay(d),s/veh 223 00 00 199 00 00 315 58 00 527 75 00

LnGrp LOS B C A D A
Approach Vol, veh/h 190 95 560 489
Approach Delay, s/veh 223 19.9 9.5 79
Approach LOS c B A A
Timer. 1 2 Q-4 G a8l el

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s4.8 35.0 131 80 318 13.1

Change Period (Y+Rc), s 4.5 4.5 45 45 45 45

Max Green Setting (Gmai, § 27.3 261 131 273 26.1

Max Q Clear Time (g_cH B, 5.5 78 44 64 45

Green Ext Time (p_c),s 0.0 3.2 10 01 32 04

Intersection Summary.

HCM 2010 Ctrl Delay 11.5

HCM 2010 LOS B

Ex AM 09/06/2018 Ex AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex PM
1: SR-86 & Keystone Road 09/06/2018

7 42N ¢ - S~ st S~ 44

fovement  EBL EBT EBR. WBL WBT WBR NBL NBT NBR SBL S8BT  SBR
Lane Configurations & B % X o ] 4 i

Traffic Volume (veh/h) A 13 20 19 22 39 17 574 18 42 563 15
Future Volume (veh/h) 3 13 20 19 22 39 17 574 18 42 563 15
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1663
Adj Flow Rate, veh/h 34 14 22 21 24 42 18 624 20 46 612 16
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 154 38 44 106 47 68 39 2221 994 81 2306 1032
Arrive On Green 008 008 008 008 008 008 002 063 063 005 065 065
Sat Flow, veh/h 693 453 525 308 556  BO6 1774 3530 1583 1774 3538 1583
Grp Volume(v), veh/h * 70 0 0 87 0 0 18 624 20 46 612 16
Grp Sat Flow(s),veh/h/In 1671 0 0 1870 0 0 1774 1770 1583 1774 1770 1583
Q Sevelg_s), s 0.0 0.0 0o 0.5 oin (e 08 44 03 14 41 N2
Cycle Q Clear(g_c), s 21 0.0 0.0 27 0.0 0.0 0.6 44 0.3 14 441 0.2
Prop In Lane 0.49 031 024 048  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 237 0 0 221 0 0 39 2221 994 81 2306 1032
V/C Ratio(X) 030 000 000 039 000 000 047 028 002 057 027 002
Avail Cap(c_a), veh/h 1073 0 0 1112 0 0 159 2221 994 159 2306 1032
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(!) 100 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 243 0.0 00 246 0.0 00 270 47 39 261 41 34
Incr Delay (d2), siveh 0.7 0.0 0.0 1.4 0.0 0.0 84 0.3 0.0 6.1 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 11 0.0 0.0 14 0.0 0.0 04 2.3 0.1 08 20 0.1
LnGrp Delay(d),siveh 250 0.0 00 257 0.0 00 354 5.0 40 322 44 34
LnGrp LOS C C D A A c A A
Approach Vol, veh/h 70 87 662 674
Approach Delay, siveh 25.0 25.7 5.8 6.2
Approach LOS c C A A

Timer. Ak 2 3| 4 25/ Ll 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 5 70 395 9.2 57 408 9.2

Change Period (Y+R¢), s 45 45 4.5 45 45 45

Max Green Sefting (Gmax),s 50  35.0 36.0 50 350 36.0

Max Q Clear Time (g_cH1),s 34 6.4 41 2.6 6.1 47

Green Ext Time (p_c), 0.0 47 0.4 0.0 46 05

Intérsection'Summary,

HCM 2010 Ctrl Delay 8.1

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary Ex PM
2: SR-111 & Keystone Road 09/06/2018

Ay v AN 2 S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR 'SBL SBT SBR
Lane Configurations & & S M4 F N M7
Traffic Volume (veh/h) 6 7 b4 2 8 0 24 350 2 4 629 3
Future Volume (veh/h) 6 7 54 2 8 0 24 350 2 4 629 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 1.00 400 1.00 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/hin 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 7 8 59 2 9 0 26 380 2 4 684 3
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 9% 1B 92 110 115 0 55 2214 990 10 2124 950
Arive On Green 007 007 007 007 007 000 003 063 063 001 060 060
Sat Flow, veh/h 117 207 1275 224 1586 0 1774 3539 1583 1774 3539 1583

Grp Volume(v), vehh 74 0 0o N 0 0 26 380 2 4 684 3
Grp Sat Flow(s),veh/h/In1599 0 0 1809 0 0 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 13 00 00 00 00 00 07 20 00 01 44 00
CycleQClear(g.c)s 20 00 00 03 00 00 07 20 00 01 44 00
Prop In Lane 0.09 0.80 0.18 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 202 0 0 224 0 0 55 2214 990 10 2124 950
V/C Ratio{X) 037 000 0.0 005 000 000 048 017 0.00 042 032 0.0

Avail Cap(c_a), veh/h 999 0 0 1095 0 0 511 2214 930 511 2124 950
HCM Platoon Ratio ~ 1.00 100 1.00 100 1.00 1.00 1.00 100 1.00 100 100 1.00
Upstream Filter(!) 100 000 000 100 000 000 100 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), sfveh205 0.0 00 197 00 00 217 36 32 226 45 36
Incr Delay (d2),siveh 11 00 00 01 00 00 63 02 00 262 04 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/iM0 00 00 01 00 00 04 11 00 01 22 00
LnGrp Delay(d)siveh 216 00 00 198 00 0.0 280 37 32 488 49 37

LnGrp LOS C B C A A D A A
Approach Vol, veh/h 74 1 408 691
Approach Delay, s/veh 216 19.8 5.3 5.2
Approach LOS Cc B A A

Timer. 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 4.7 330 78 59 318 7.8

Change Period (Y+Rc), s 45 4.5 45 45 45 45

Max Green Setting (Gmai3,$ 27.3 261 131 273 26.1

Max Q Clear Time (g_c+I),5 4.0 40 27 64 23

Green ExtTime (p_c),s 00 25 03 00 48 0.0

Intersection: Summary

HCM 2010 Cirl Defay 6.4

HCM 2010 LOS A
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HCM 2010 TWSC Ex PM
3: SR-86 & Harris Road 09/06/2018
Int Delay, siveh 0.2
Movement: EBL __NBT NBR SBL SBT SBR
Lane Configurations ah
Traffic Vol, veh/h 0 0 0 4 2 1 0 606 6 7 591 0
Future Vol, veh/h 0 0 0 4 2 1 0 806 6 7 591 0
Conflicting Peds, #hr 0 0 0 o0 0 0 0 0 0 0 0 0
Sign Contral Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None . - None - - None
Storage Length - - - - - - - - - - - -
Veh in Medlan Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 92 92 92 92 92 962 962 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 4 2 1 0 659 7 8 642 0
ajor/Minor Minor2 Minor Mejorf Major2-
Conflicting Flow All 989 1324 321 1000 1321 333 642 0 0 666 0 0

Stage 1 658 658 - 663 663 - - - - -

Stage 2 331 666 - 337 658 - - - - - -
Critical Hdwy 754 654 694 754 654 694 414 - - 4144 -
Critical Hdwy Stg 1 654 554 - 654 554 - - - - - -
Critical Hdwy Stg 2 6.54 554 - 654 554 - - - - - - -
Follow-up Hdwy 352 402 332 352 402 332 222 - - 222 -
PotCap-1 Maneuver 201 155 675 197 155 663 939 - - 919 -

Stage 1 420 459 - M7 457 - - - - -

Stage 2 656 456 - 651 489 - - - - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 196 153 675 185 153 663 938 - 919 - -
Mov Cap-2 Maneuver 196 153 - 195 153 - - - -

Stage 1 420 453 - M7 457 - - - - - -

Stage 2 652 456 - 842 453 - - -

Approach EB WBL NB B

HCM Control Delay, s 0 238 0 02

HCM LOS A c

Minor Lane/Major Mymt NBL NBT NBREBLniWBLn1 SBL S8BT SBR

Capacity (veh/h) 939 - - - 199 919 - -

HCM Lane V/C Ratio - - - 0.038 0.008 - -

HCM Control Delay (s) 0 - - 0 238 9 01 -

HCM Lane LOS A - - A C A A -

HCM 95th %tlle G(veh) 0 - = - 01 0 -

Ex PM 09/06/2018 Ex PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex PM
4; Harris Road & Dogwood Rd 09/06/2018

P N Y . T T 4

Movement_ EBL EBT EBR_WBL WBT 'WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations L & & &

Traffic Volume (veh/h) 0 12 1 10 7 2 0 119 1 4 202 3
Future Volume {veh/h) 0 12 1 10 7 2 0 119 1 4 202 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, veh/h 0 13 1 1 8 2 0 129 1 4 22 3
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 0 683 53 416 281 61 0 738 6 84 729 10
Amive On Green 000 040 040 040 040 040 000 040 040 040 040 040
Sat Flow, veh/h 0 1708 131 735 702 151 0 1846 14 8 1823 25
Grp Volume(v), veh/h (] 0 14 21 0 0 0 0 130 227 0 0
Grp Sat Flow(s),veh/h/ln 0 0 1840 1589 0 0 0 0 1860 1855 0 0
Q Serve(g_s), s 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.2 03 0.0 0.0 0.0 0.0 20 3.8 0.0 0.0
Prop In Lane 0.00 007 052 0.10 0.00 001 002 0.01
Lane Grp Cap(c), vehth 0 0 73% 757 0 0 0 0 74 823 0 0
V/C Ratio(X) 000 000 002 003 000 000 000 000 017 028 000 0.00
Avall Cap(c_a), veh/h 0 0 736 757 0 0 0 0 74 83 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 000 000 100 100 000 000 000 000 100 100 000 0.0
Uniform Delay (d), s/veh 0.0 0.0 8.2 8.2 0.0 0.0 0.0 0.0 87 9.2 0.0 0.0
Incr Delay (d2), siveh 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 05 0.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 1.1 2.1 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 8.2 8.3 0.0 0.0 0.0 0.0 92 101 0.0 0.0
LnGrp LOS A A A B

Approach Vol, veh/h 14 21 130 227
Approach Delay, s/veh 8.2 8.3 9.2 10.1
Approach LOS A A A B

Timer: 1 2 3 4 5 6 T 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 22.5 22.5 225 225

Change Period (Y+Rc), s 45 45 45 45

Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0

Max Q Clear Time (g_ctl1), s 4.0 22 58 23

Green Ext Time (p_c), s 0.5 0.0 09 0.0

Intersection' Summary. =

HCM 2010 Ctr Delay 9.6

HCM 2010 LOS A

Ex PM 09/06/2018 Ex PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary

Ex PM

5: SR-111 & Harris Road 09/06/2018
PSP N N S
Movement EBL EBT EBR' WBL WBT WBR NBL NBT" NBR' 'SBL SBT SBR.
Lane Configurations ot & ¥ & T % M r
Traffic Volume (veh/h) 2 10 3 1 9 4 10 289 0 0 599 4
Future Volume (veh/h) 2 10 3 1 9 4 10 289 0 0 599 4
Number 7 4 1 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/hin 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 2 1 3 1 10 4 11 314 0 0 651 4
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 8 42 11 79 41 16 25 2791 1249 3 2429 1087
Amive On Green 003 003 003 003 003 003 001 079 000 000 069 069
Sat Flow, veh/h 220 1210 330 118 1180 472 1774 3530 1583 1774 3539 1583
Grp Volume(v), veh/h 16 0 0 15 0 0 11 314 0 0 651 4
Grp Sat Flow(s),veh/h/In1759 0 0 1770 0 0 1774 1770 1583 1774 1770 1583
QServe(g €), ¢ o0 00 o0n 00 00 00 03 10 00 00 36 00
CycdleQClear(gc)s 04 00 00 04 00 00 03 10 00 00 36 0.0
Prop In Lane 0.12 0.19 007 027 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 141 0 0 137 0 0 25 2791 1248 3 2429 1087
VIC Ratio(X) 041 000 0.00 011 000 000 044 011 000 000 027 0.00
Avail Cap(c_a), ven/h 1303 0 0 1306 0 0 174 2791 1249 174 2429 1087
HCM Platoon Ratio  1.00 1.00 1.00 1.00 1.00 1.00 100 100 100 100 100 100
Upstream Filter(l) 100 000 000 1.00 000 000 100 100 0.00 000 100 100
Uniform Delay (d), siveh24.0 00 00 239 00 00 249 12 00 00 31 25
Incr Delay (d2),siveh 04 00 00 03 00 00 116 01 00 00 03 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%)veh/i0.2 00 00 02 00 00 02 05 00 00 18 00
LnGrp Delay(d)siveh 243 00 00 243 00 00 385 13 00 00 33 25
LnGrp LOS C C D A A A
Approach Vo, veh/h 16 15 325 655
Approach Delay, s/veh 243 24.3 25 33
Approach LOS c C A A
Timer: 1 IR G e G B
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), 0.0 44.7 63 52 395 6.3
Change Period (Y+Rc),s 45 45 45 45 45 45
Max Green Setting (Gmax},8 35.0 360 50 350 36.0
Max Q Clear Time (g_c+1),6 3.0 24 23 56 24
Green Ext Time (p_c),s 00 22 00 00 50 0.0
Intersection Summary,
HCM 2010 Ctrl Delay 37
HCM 2010 LOS A
Ex PM 09/06/2018 Ex PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex PM
6: SR-86 & Worthington Road 09/06/2018

PR N N A S

Movement EBL. 'EBT 'EBR. WBL WBT WBR NBL NBT NBR SBL SBT SBR.
Lane Configurations $ r 4$ T N AR

Traffic Volume (vehh) 45 88 114 58 135 60 121 710 22 31 559 72
Future Volume (ven/h) 45 88 114 58 135 60 121 710 22 31 559 72

Number 7 4 14 3 8§ 18 5 2 12 1 6 16
Initiaf Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 1.00 100 1.00 100 100 1.00 1.00 100 100 1.00
Adj Sat Flow, veh/hin 1900 1863 1863 1900 1863 1863 1863 1863 1300 1863 1863 1900
Adj Flow Rate, veh/h 49 96 124 63 147 65 132 772 24 34 608 78
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 69 135 176 80 186 229 166 1709 53 59 1349 173
Amive On Green 011 011 0.1 014 014 014 009 049 049 003 043 043
Sat Flow, veh/h 619 1213 1583 551 1285 1583 1774 3504 109 1774 3157 404

Grp Volume(v), veh/ih 145 0 124 210 0 65 132 390 406 34 340 346
Grp Sat Flow(s),veh/h/In1832 0 1583 1835 0 1583 1774 1770 1844 1774 1770 1791
Q Serve(g_s), s 62 00 641 89 00 30 59 17 117 15 110 111
CycleQClear(gc),s 62 00 61 89 00 30 59 117 117 15 110 1141
Prop In Lane 0.34 1.00 030 1.00 1.00 0.06 1.00 0.23
Lane Grp Cap(c), veh/h 204 0 176 266 0 229 166 863 B899 59 756 766
VIC Ratio(X) 071 000 070 079 000 028 0.80 045 045 058 045 045
Avail Cap(c_a), veh/h 420 0 363 42 0 363 231 863 899 156 756 766
HCM Platoon Ratio 100 1.00 1.00 100 1.00 100 100 1.00 1.00 100 1.00 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 1.00 100 100 100 1.00
Uniform Delay (d), siveh 346 0.0 346 333 00 308 358 136 136 385 164 164
Incr Delay (d2),siveh 45 00 50 52 00 07 123 17 16 88 19 19
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i8.4 00 29 49 00 13 35 60 63 09 58 59
LnGrp Delay(d),siveh 391 0.0 396 385 00 314 481 153 152 472 183 183

LnGrp LOS D D D C D B B D B B
Approach Vol, veh/h 269 275 928 720
Approach Delay, s/veh 394 36.9 19.9 19.7
Approach LOS D D B B
Timer: IR ) B LS (7o N R Y ()

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s7.2 43.9 13.5 120 39.0 16.2

Change Period (Y+Rc),5 45 4.5 45 45 45 45

Max Green Setting (Gmax].$ 37.9 185 105 345 185

Max Q Clear Time (g_ct!f)% 137 82 79 131 10.9

Green Ext Time (p_c),s 00 53 08 01 44 0.8

Intersection Summary "

HCM 2010 Cirl Delay 244

HCM 2010 LOS c

Ex PM 09/06/2018 Ex PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex PM
7. SR-111 & Worthington Rd 09/06/2018

T T2 N N . S 4

Movement’  ~ EBL EET EBR' WBL WBT WBR NBL NBT NBR (SBL SBT_SBR'
Lane Configurations & & % M F % M
Traffic Volume (veh/h) 22 39 44 34 7 45 267 3 13 530 34
Future Volume (veh/h) 22 39 44 267 3 13 530 34
Number 7 4 14 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Ad 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Ad] Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 24 42 48 7 ¥ 8 49 290 0 14 576 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 082 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

oOwWwo
L
g
-
o
(3,1

Cap, veh/h 17 74 73 99 145 29 88 2114 946 31 2000 895
Arrive On Green 041 0411 011 0411 011 011 005 060 000 002 057 000
Sat Flow, veh/h 250 703 693 135 1375 274 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 114 0 0 52 0 0 49 2% 0 14 576 0
Grp Sat Flow(s),veh/h/In1647 0 0 1784 0 0 1774 1770 1583 1774 1770 1583
n
0

0 Servelg ¢, 1R 00 00 00 00 00 13 17 00 04 41 00
CydeQClearig.chs 32 00 00 13 00 00 13 17 00 04 41 00
Prop In Lane 0.21 042 0413 015 1.00 1.00 1.00 1.00
LaneGmpCap(c)vehh 264 0 0 273 0 0 88 2114 946 31 2000 895
VIC Ratio(X) 043 000 000 019 000 000 055 014 000 045 029 000

Avail Cap(c_a), veh/h 966 0 0 1019 0 0 481 2114 946 481 2000 895
HCM Platoon Ratio ~ 1.00 1.00 100 1.00 1.00 100 100 100 400 1.00 100 100
Upstream Filter(l) 100 000 000 1.00 000 000 100 1.00 000 1.00 1.00 0.00
Uniform Delay (d), siven207 00 00 199 00 00 224 43 00 235 55 00
Incr Delay (d2),siveh 11 00 00 03 00 00 53 01 00 96 04 00
Initial Q Delay(d3),s/ven 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven/M.5 00 00 07 00 00 08 09 00 03 21 00
LnGrp Delay(d),siveh 218 00 00 202 00 00 277 44 00 331 &8 00

LnGrp LOS C C C A C A
Approach Vol, veh/h 114 52 339 590
Approach Delay, s/veh 21.8 20.2 78 6.5
Approach LOS C C A A
Timer (S 4 b - =i S7E8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 5.4 334 96 69 318 9.6

Change Period (Y+Rc),s 45 45 45 45 45 45

Max Green Setting (Gmai3, s  27.3 261 131 273 26.1

Max Q Clear Time (g_c+|,4 3.7 52 33 6.1 33

Green Ext Time (p_c),s 00 1.8 05 00 39 0.2

Intersection Summary.

HCM 2010 Ctrl Delay 9.1

HCM 2010 LOS

Ex PM 09/06/2018 Ex PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary

Ex+Total Project AM

1: SR-86 & Keystone Road 09/06/2018
S T T 2 i N N B Y S 4
Movement EBL_EBT EBR WBL WBT WBR_NBL INBT. NBR SBL SBT SBR
Lane Configurations g & ] X o % +# i
Traffic Volume (veh/h) 29 29 13 27 17 38 14 473 56 48 523 U
Future Volume (veh/h) 29 29 13 27 17 38 14 473 56 48 523 34
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 32 32 14 29 18 4 15 514 61 52 568 37
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 141 70 26 124 38 66 33 2209 988 88 2319 1037
Amive On Green 009 009 009 009 009 009 002 062 062 005 066 066
Sat Flow, veh/h 584 817 307 448 440 775 1774 3539 1583 1774 3539 1583
Gmp Volume(v), veh/h 78 0 0 88 0 0 18 514 61 52 568 37
Grp Sat Flow(s),veh/h/in 1708 0 0 1663 0 0 1774 1770 1583 1774 4770 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.4 0.0 0.0 0.5 36 08 1.6 37 05
Cycle Q Clear(g_c), s 23 0.0 0.0 2.7 0.0 0.0 0.5 36 0.8 1.6 37 05
Prop In Lane 0.41 018 033 047  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 237 0 0 228 0 0 33 2208 988 88 2319 1037
VIC Ratio(X) 033 000 000 039 000 000 046 023 006 059 024 0.04
Avail Cap(c_a), veh/h 1106 0 0 1087 0 0 158 2209 988 158 2319 1037
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 000 000 100 000 000 100 100 100 100 100 100
Uniform Delay (d), siveh 245 0.0 00 247 0.0 00 272 46 41 261 40 34
Incr Delay (d2), siveh 08 0.0 0.0 1.1 0.0 0.0 95 0.2 0.1 6.2 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 12 0.0 0.0 1.4 0.0 0.0 0.3 18 0.4 0.9 18 0.2
LnGrp Delay(d),s/veh 25.3 0.0 00 257 0.0 00 367 49 42 323 42 35
LnGrp LOS C c D A A C A A
Approach Vol, veh/h 78 88 590 657
Approach Delay, s/veh 253 25.7 5.6 6.4
Approach LOS c C A A
Timer: 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 ] 6 8
Phs Duration (G+Y+Rc), s 73 395 9.3 55 412 9.3
Change Period (Y+Rc), s 45 45 4.5 45 45 45
Max Green Seting (Gmax),s 5.0 350 36.0 50 350 36.0
Max Q Clear Time (g_c+l1),s 3.6 5.6 4.3 25 5.7 47
Green Ext Time (p_c), 5 0.0 39 04 0.0 43 05
Intersection Summary. :
HCM 2010 Ctrl Delay 8.3
HCM 2010 LOS A
Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project AM
2: SR-111 & Keystone Road 09/06/2018

e T T 2 N N B SN B 4

Mavement EBL EBT EBR/ WBL WBT WBR NBL ) JISBIENISET SB__@ ;
Lane Configurations 4 [ m F % M F
Traffic Volume (veh/h) 12 12 33 2 7 2 46 43 3 1 551 6
Future Volume (veh/h) 12 12 33 2 7 2 46 436 3 1 551 6
Number 7 4 14 3 8 18 § 2 12 1 6 16
Initial Q (Qb), veh o 0 o0 0 ©0 ©0 O 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 13 13 36 2 8 2 50 474 3 1 599 7
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 082 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h M4 25 62 105 84 20 91 2266 1014 4 2090 935
Arrive On Green 0.07 007 007 007 007 007 005 064 064 000 059 059
Sat Flow, veh/h 208 372 929 216 1264 296 1774 3539 1583 1774 3539 1583

GpVoume(v),vehh 62 0 0 12 0 0 5 474 3 1 598 7
Grp Sat Flow(s)veh/hin1600 0 0 1776 0 0 1774 1770 1583 1774 1770 1583
Q Serve(q_8), 8 14 00 00 00 00 00 13 26 00 00 39 01
CycleQClear(gc)s 17 00 00 03 00 00 13 26 00 00 39 01
Prop In Lane 0.21 058 0.17 017 1.00 1.00 1.00 1.00
LaneGrpCap(c),vehh 200 0 0 209 0 0 91 2266 1014 4 2090 935
VIC Ratio(X) 031 000 000 006 000 000 055 021 000 026 029 001
AvailCap(c_a),vehh 992 0 0 1058 0 0 503 2266 1014 503 2090 935
HCM Platoon Ratio ~ 1.00 .00 1.0 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s’'veh210 00 00 203 00 00 214 35 30 230 47 39
Incr Delay (d2), siveh 08 006 00 01 00 00 &1 02 00 325 03 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh@8 00 00 01 00 00 08 13 00 00 19 00
LnGrp Delay(d),siveh  21. 8 00 00 204 00 00 25 37 30 556 50 39

LnGrp LOS C C A A E A A
Approach Vol, veh/h 62 12 527 607
Approach Delay, siveh 218 204 5.8 5.1
Approach LOS C c A A

Timer. I B IO ek L7 I R T [ Angan 2
Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 4.6  34.1 76 69 318 76

Change Period (Y+Rc), s 45 4.5 45 45 45 45

Max Green Sefting (Gmai},¢ 27.3 261 131 273 26.1

Max Q Clear Time (g_cH),& 4.6 37 33 59 23

Green Ext Time (p_c),s 00 3.2 03 01 44 0.0

Intersection' Summary. v

HCM 2010 Ctrl Delay 6.4

HCM 2010 LOS A

Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 TWSC Ex+Total Project AM
3: SR-86 & Harris Road 09/06/2018
Intersection
Int Delay, s/veh 0.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SER
Lane Configurations & L an» ab
Traffic Vol, veh/h 0 0 0 3 2 15 1 639 11 9 547 1
Future Vol, veh/h 0 0 0 3 2 15 1 53 11 9 547 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Slop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 9 92 92 9 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 3 2 16 1 586 12 10 595 1
Major/Minor Minar2 Minor1 Major. Major2
Conflicting Flow All 912 1216 298 912 1210 299 596 0 0 598 0 0
Stage 1 616 616 - 594 594 - - - - -
Stage 2 296 600 - 318 616 - - - - - -
Critical Hdwy 754 654 694 754 654 694 444 - - 414 -
Critical Hdwy Stg 1 6.54 554 - 654 554 - - - - - -
Critical Hdwy Stg 2 6.54 554 - 654 554 - - - - -
Follow-up Hdwy 352 402 332 352 402 332 222 - 222 -
Pot Cap-1 Maneuver 220 180 698 229 181 697 976 - 975 -
Stage 1 445 480 - 458 401 - - - - -
Stage 2 688 488 - 668 480 - - - - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 218 177 698 226 178 697 976 - 975 - -
Mov Cap-2 Maneuver 218 177 - 226 178 - - - -
Stage 1 444 473 - 457 490 - - - - -
Stage 2 668 487 - 658 473 - - - -
Approach EB WB NB! SB
HCM Control Delay, s 0 13.7 0 0.2
HCM LOS A B
Minor Lane/Major Mymt NBL NBT NBREBLniWBLn1 SBL SBT SBR:
Capacity (veh/h) 976 - - - 434 975 - -
HCM Lane V/C Ratio 0.001 - - - 005 001 - -
HCM Control Delay (s) 8.7 0 - 0 137 87 01 -
HCM Lane LOS A A - A B A A -
HCM 95th %tile Q{veh) 0 - - - 02 0 -
Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project AM

4. Harris Road & Dogwood Rd 09/06/2018
S A L N B S T
Movement EBL EBT” EBR WBL WBT. WBR NBL NBT NBR ISBL 'SBT SBR
Lane Configurations & R & <
Traffic Volume (veh/h) 2 2 5 2 24 4 1 100 2 2 160 6
Future Volume (veh/h) 2 2 5 2 24 4 1 100 2 2 160 6
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100 1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, vehth 2 2 5 2 26 4 1 109 2 2 174 7
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 189 197 360 97 623 91 82 728 13 82 710 28
Amrive On Gresn 040 040 040 040 040 040 040 040 040 040 040 040
Sat Flow, vehth 229 492 901 30 1557 227 3 1820 33 4 1774 71
Grp Volume(v), veh/h 9 0 0 32 0 0 12 0 0 183 0 0
Grp Sat Flow(s),veh/h/in 1622 0 0 1813 0 0 1855 0 0 1848 0 0
Q Serve(g_s). s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.5 0.0 0.0 17 0.0 0.0 30 0.0 0.0
Prop In Lane 0.22 056 0.6 012 001 002 0.01 0.04
Lane Grp Cap(c), veh/h 747 0 0 810 0 0 823 0 0 820 0 0
V/C Ratio(X) 001 000 o000 004 000 000 014 000 000 022 000 000
Avail Cap(c_a), vehth 747 0 0 810 0 0 823 0 0 820 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 000 000 100 000 000
Uniform Delay (d), siveh 8.1 0.0 0.0 8.2 0.0 0.0 86 0.0 0.0 9.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.0 0.0 06 0.0 0.0
Initial Q Detay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 0.0 0.3 0.0 0.0 0.9 0.0 0.0 1.6 0.0 0.0
LnGrp Delay(d),s/veh 8.2 0.0 0.0 8.3 0.0 0.0 9.0 0.0 0.0 9.6 0.0 0.0
LnGrp LOS A A A A
Approach Vol, veh/h 9 32 112 183
Approach Delay, s/veh 82 83 9.0 96
Approach LOS A A A A
Timer 1 2 3 4 ) 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 225 225 22.5
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+l1), s 37 21 5.0 25
Green Ext Time (p_c), s 0.4 0.0 07 0.1
Intersection'Stimmary.
HCM 2010 Ctrl Delay 9.2
HCM 2010 LOS A
Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project AM
5. SR-111 & Harris Road 09/06/2018

e T T el N N A

Movement EBL EBT EBR_ WBL WBT WBR. NBL NBT NBR! SBL SBT SBR
Lane Configurations o b Y M F Y M F
Traffic Volume (veh/h) 7 8 4 2 8 0 24 0 1 566 6
Future Volume (veh/h} 7 8 4 2 8 0 24 471 0 1 566 6
Number 7 4 14 3 8 18 5 2 12 1 6 186
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 1.00 1.00 100 1.00 100 1.00 1.00 1.00

Adj Sat Flow, veh/hin 100 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 8 9 4 2 8 0 26 512 0 1 615 7
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 18 25 11 94 52 0 53 2488 1113 3 2386 1068
Arrive On Green 0.04 0.04 004 004 004 000 003 070 000 0.00 067 067
Sat Flow, veh/h 626 704 313 325 1451 0 1774 3539 1583 1774 3539 1583

Grp Volume(v), vehh 21 0 0 M 0 0 26 512 0 1 615 7
Grp Sat Flow(s),veh/h/In1643 0 0 1786 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 03 00 00 00 00 00 07 286 00 00 368 01
CycleQClear(gc),s 06 00 00 03 00 00 07 26 00 00 36 041
Prop In Lane 0.38 0.19 0.18 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 154 0 0 146 0 0 53 2488 1113 3 2386 1068
VIC Ratio(X) 014 0.00 000 008 000 000 049 021 000 029 026 0.01
Avail Cap(c_a), vehth 1211 0 0 1301 0 0 171 2488 1113 171 2386 1068
HCM Platoon Ratioc  1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00
Upstream Filter{l) 100 000 0.00 1.00 0.00 000 100 100 000 100 1.00 1.00
Uniform Delay (d), siveh244 00 00 243 00 00 248 27 00 259 33 28
Incr Delay (d2),siveh 04 00 00 02 00 00 67 02 00 416 03 00
Initial Q Delay(d3),s’'veh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),ven®.3 00 00 02 00 00 05 13 00 01 18 0.0
LnGrp Delay(d)siveh 248 00 00 245 00 00 315 29 00 675 36 28

LnGrp LOS C C C A E A A
Approach Vol, vehh 21 11 538 623
Approach Delay, s/veh 248 245 42 37
Approach LOS c c A A

Timer. 1 2 3 4 5 8 F )

Assigned Phs 1 2 4 § 6 8

Phs Duration (G+Y+Rc), 4.6 41.0 63 6.1 395 6.3

Change Period (Y+Rc), s 45 4.5 45 45 45 45

Max Green Setting (Gmax$,8 35.0 36.0 50 350 36.0

Max Q Clear Time (g_c+I%,G 4.6 26 27 56 23

Green Ext Time (p_c),s 00 37 01 00 46 0.0

Intersection Summary.

HCM 2010 Ctrl Delay 4.5

HCM 2010 LOS A

Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report

Page 5

EEC ORIGINAL PKG



HCM 2010 Signalized Intersection Summary Ex+Total Project AM
6: SR-86 & Worthington Road 09/06/2018

N N

Movement " EBL EBT EBR/ WBL WBT WBR NBL NBT NBR' 'SBL 'SBT' SBR
Lane Configurations 4 4 F % oM

Traffic Volume (vehh) 67 152 164 67 120 82 103 519 57 46 806 78
Future Volume (veh/h) 67 152 164 67 120 82 103 6§19 57 46 806 78

Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Adj Sat Flow, veh/hin 1900 1863 1863 1900 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 73 165 178 73 130 89 112 564 62 50 876 85
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 0982 092 092 092 092 082 082 092 092 092
PercentHeavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 90 204 254 92 164 222 142 1436 157 72 1326 129
Amive On Green 016 016 0.6 014 014 014 008 045 045 004 041 041
Sat Flow, veh/h 563 1272 1583 658 1172 1583 1774 3217 353 1774 3260 316

Grp Volume(v), vehh 238 0 178 203 0 83 112 310 316 50 475 486
Grp Sat Flow(s),veh/h/In1835 0 1583 1830 0 1583 1774 1770 1800 1774 1770 1807
Q Serve(g_s), s 106 00 90 91 00 43 53 100 100 24 185 185
CycdeQClear(gc),s 106 00 90 91 00 43 53 100 100 24 185 185
Prop In Lane 0.31 1.00 0.36 1.00 1.00 020 1.00 0.18
Lane Grp Cap(c), vehth 295 0 254 25 0 222 142 790 804 72 720 735
VIC Ratio(X) 0.81 000 070 079 000 040 079 039 039 069 066 0.66
Avail Cap(c_a), veh'h 400 0 345 399 0 345 219 790 B804 148 720 735
HCM Platoon Ratio  1.00 1.00 1.00 1.00 1.00 100 100 100 100 1.00 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh34.4 00 337 353 00 333 383 158 158 402 204 204
IncrDelay (d2),siveh 85 00 39 58 00 12 969 15 14 1M1 47 486
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i6.1 00 42 50 00 20 30 51 52 14 99 101
LnGrp Delay(d)siveh 428 00 376 410 00 344 482 172 172 513 251 251

LnGrp LOS D D D C D B B D C C
Approach Vol, veh/h 416 292 738 1011
Approach Delay, s/veh 40.6 39.0 21.9 26.4
Approach LOS D D c c

Timen 1 2] 4 Y Ay 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 8.0 424 181 113 39.1 16.4

Change Period (Y+Rc),s 4.5 4.5 45 45 45 45

Max Green Setting (Gmax],$ 37.9 185 105 345 185

Max Q Clear Time (g_cH#,6 12.0 126 7.3 205 1141

Green Ext Time (p_c),s 0.0 4.1 10 01 54 038

Intersection Summary,

HCM 2010 Ctrl Delay 29.0

HCM 2010 LOS c

Ex+Total Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project AM
7. SR-111 & Worthington Rd 09/06/2018

A N v A A M)A

Movement EBL EBT 'EBR_ WBL 'WBT WBR_NBL NBT_ NBR "SBL SBT SBR!
Lane Configurations R & S M 7 ¥ M F
Traffic Volume (veh/h) 27 50 98 4 69 15 75 442 2 4 447 132
Future Volume (veh/h) 27 50 98 4 69 15 75 442 2 4 447 132
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 1.00 1.00 100 100 1.00 1.00 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 29 54 107 4 75 16 B2 480 0 4 486 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 082 092 092 092 092 092 092 092 092 092
PercentHeavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2

Cap, vehih 103 91 150 75 239 49 117 2040 913 10 18256 817
Arrive On Green 016 016 016 016 016 016 007 058 000 0.01 052 0.00
Sat Flow, veh/h 153 661 920 27 1468 303 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 190 0 0 9 0 0 82 480 0 4 486 0
Grp Sat Flow(s),veh/h/In1634 0 0 1798 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 25 00 00 00 00 00 24 35 00 01 41 00
CycleQClear(gc),s 58 00 00 25 00 00 24 35 00 01 41 00
Prop In Lane 0.15 0.56 0.04 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 345 0 0 364 0 0 117 2040 913 10 1825 817
VIC Ratio(X) 055 0.00 000 026 000 000 070 024 0.00 042 027 0.00
Avail Cap(c_a), vehth 872 0 0 948 0 0 439 2040 913 439 1825 817
HCM Platoon Rato  1.00 100 1.00 100 1.00 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 100 0.00 100 100 000
Uniform Delay (d), siveh209 00 00 196 00 00 242 55 00 262 72 00
Incr Delay (d2),s/veh 14 00 00 04 00 00 73 03 00 265 04 00
Initial Q Delay(d3),s/iveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i2.8 00 00 13 00 00 14 17 00 01 20 00
LnGrp Delay(d),si/veh 223 00 00 199 00 00 315 58 00 527 76 00

LnGrp LOS C B C A D A
Approach Vol, veh/h 180 95 562 490
Approach Delay, s/veh 22.3 19.9 9.5 79
Approach LOS C B A A
Timer: 2] S oAE g 2 5. G ST N

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 4.8 35.0 131 80 318 13.1

Change Period (Y+Rc),s 45 4.5 45 45 45 45

Max Green Setting (Gmald, ¢ 27.3 261 131 273 26.1

Max Q Clear Time (g_cHB,8 55 78 44 61 45

Green Ext Time (p_c),s 00 32 10 01 32 04

Intersection' Summary!

HCM 2010 Ctrl Delay 11.5

HCM 2010 LOS B

Ex+Totat Project AM 09/06/2018 Ex+Total Project AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary

Ex + Total Project PM

1. SR-86 & Keystone Road 09/10/2018
2 4 N ¢ v N st
Movement © UEBLEBT EBR WBL 'WBT. WBRI NBL NBT' NBRI SBL S8BT  SBR
Lane Configurations R & N 4 i b + ?’
Traffic Volume (veh/h) 31 13 20 19 22 39 17 578 18 42 565 15
Future Volume (veh/h) K} 13 20 19 22 39 17 578 18 42 565 15
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 4 14 22 21 24 42 18 628 20 46 614 16
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 082 092 092 082 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 154 38 44 106 47 68 39 2221 994 81 2306 1032
Amive On Green 008 008 008 008 008 008 002 063 063 005 065 065
Sat Flow, vehth 693 453 525 308 556 806 1774 3538 1583 1774 3539 1583
Grp Volume(v), veh/h 70 0 0 87 0 0 18 628 20 46 614 16
Grp Sat Flow(s),veh/h/in 1671 0 0 1670 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.6 0.0 0.0 0.6 45 0.3 14 4.1 0.2
Cycle QClear(g_c), s 2.1 0.0 0.0 27 0.0 00 06 45 0.3 14 41 0.2
Prop In Lane 049 031 024 048 1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 237 0 0 221 0 0 39 2221 994 81 2306 1032
VIC Ratio(X) 030 000 000 039 000 000 047 028 002 05 027 002
Avail Cap(c_a), veh/h 1073 0 0 1112 0 0 159 22271 994 159 2306 1032
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), siveh 243 0.0 00 246 0.0 00 270 4.7 39 264 4.1 34
Incr Delay (d2), siveh 0.7 0.0 0.0 1.1 0.0 0.0 8.4 03 0.0 6.1 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 11 0.0 0.0 14 0.0 00 04 2.3 0.1 0.8 2.1 0.1
LnGrp Delay(d),s/veh 250 0.0 00 257 0.0 00 354 5.0 40 322 44 34
LnGrp LOS C C D A A C A A
Approach Vol, veh/h 70 87 666 676
Approach Delay, siveh 25.0 257 58 6.2
Approach LOS C C A A
Timer "o 2 3 4 45 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 70 395 9.2 57 408 9.2
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 50 350 36.0 50 350 36.0
Max Q Clear Time (g_c+l1),s 34 6.5 41 26 6.1 47
Green Ext Time (p_c), s 0.0 48 04 0.0 48 05
Intersection| Summary.
HCM 2010 Ctrl Delay 8.1
HCM 2010 LOS A
Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project PM

2: SR-111 & Keystone Road 09/10/2018
O T T 2 N N B R S 4

Movement EBL EBT' EBR WBL WBT WBR NBL NBT NBR. SBL SBT SBR.

Lane Gonfigurations & & ¥ ¥ WY M F

Traffic Volume (veh/h) 6 7 b4 2 8 0 24 352 2 4 634 3

Future Volume (veh/h) 6 7 54 2 8 0 24 352 2 4 634 3

Number 7 4 14 3 8§ 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 100 100 100 1.00 400 100 100 100 1.00 100 1.00

Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1363 1863 1863
Adj Fiow Rate, veh/h 7 8 59 2 9 0 26 383 2 4 689 3
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 9% 15 92 110 115 0 55 2214 990 10 2124 950
Amive On Green 0.07 007 0.07 007 007 000 003 063 063 001 060 060
Sat Flow, veh/h 117 207 1275 224 1586 0 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 74 0 0 U 0 0 2 383 2 4 689 3
Grp Sat Flow(s),veh/h/in1599 0 0 1809 0 0 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 13 00 00 00 00 00 07 21 00 01 44 00
Cycle QClear(g_c)s 20 00 00 03 00 00 07 21 00 01 44 00
Prop In Lane 0.09 0.80 0.18 0.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 202 0 0 224 0 0 55 2214 930 10 2124 950
V/C Ratio(X) 037 000 000 005 000 000 048 017 0.00 042 032 0.00

Avail Cap{c_a), veh/h 999 0 0 1085 0 0 511 2214 990 511 2124 950
HCM Platoon Ratio  1.00 1.00 .00 1.00 1.00 1.00 1.00 100 100 1.00 1.00 1.00
Upstream Filter(l) 1.00 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s/ven205 0.0 00 197 00 00 217 36 32 226 45 36
Incr Delay (d2),siveh 11 00 00 01 00 00 63 02 00 262 04 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehid0 00 00 ©01 00 00 04 11 00 01 22 00
LnGrp Delay(d)s’veh 216 00 00 198 00 00 280 37 32 488 49 37

LnGrp LOS C B C A A D A A
Approach Vol, veh/h 74 11 411 696
Approach Delay, s/veh 218 19.8 53 52
Approach LOS C B A A

Timer. 1 2 3 4 5 60 78

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s4.7 33.0 78 59 318 78

Change Period (Y+Rc),s 4.5 4.5 45 45 45 45

Max Green Setting (Gmai3,$ 27.3 261 131 273 26.1

Max Q Clear Time (g_c+H 9,5 4.1 40 27 64 23

Green Ext Time (p_c),s 0.0 25 03 00 48 0.0

Intersection Summary.

HCM 2010 Ctrl Delay 6.4

HCM 2010 LOS A

Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 TWSC Ex + Total Project PM
3: SR-86 & Harris Road 09/10/2018
Intarsection :

Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & s 4h

Traffic Vol, veh/h 0 0 0 7 2 5 0 606 7 9 591 0

Future Vol, veh/h 0 0 0 7 2 5 0 606 7 9 591 0

Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Controi Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 8 2 5 0 859 8 10 642 0

Major/Minar Minor2 __ Minort_ Majort Major2

Conflicting Flow All 993 1329 321 1004 1325 334 642 0 0 667 0 0
Stage 1 662 662 - 663 663 - - - -

Stage 2 331 667 - 341 662 - - - .

Critical Hdwy 754 654 694 754 654 694 4.4 - - 414 - -

Critical Hdwy Stg 1 6.54 554 - 654 554 - - - -

Critical Hdwy Stg 2 6.64 5.54 - 654 554 - - - & - . -

Follow-up Hdwy 352 4.02 332 352 402 332 222 - 222 -

PotCap-1 Maneuver 200 154 675 196 1566 662 939 - - 919 - -
Stage 1 417 457 - M7 457 - - - - - -

Stage 2 656 455 - 647 457 - - - - = = 3

Platoon blocked, % - -

Mov Cap-1 Maneuver 194 151 675 193 152 662 939 - - 919 -

Mov Cap-2 Maneuver 194 151 - 193 152 - - - - - -
Stage 1 417 449 - M7 467 - - - - - -
Stage 2 648 455 - 636 449 - - - - -

Approach: EB WB N 3B 2

HCM Control Delay, s 0 20.6 0 0.2

HCM LOS A c

Minor Lane/Major Mvmt:

Capacity (veh/h)

HCM Lane VIC Ratio - - - 0.062 0.011 - -

HCM Control Delay (s) 0 - - 0 206 9 01 -

HCM Lane LOS A - - A C A A -

HCM 95th %tile Q(veh) 0 - - - 02 0 - -

Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project PM
4. Harris Road & Dogwood Rd 09/10/2018

PR P S T N B T B 4

Movement EBL EBT EBRL WBL WBT WBR 'NBL NBT NBR_ 8BL SBT  SBR
Lane Configurations g & & o+

Traffic Volume (veh/h) 1 18 2 10 13 2 0 119 1 4 202 3
Future Volume (veh/h) 1 18 2 10 13 2 0 119 1 4 202 3
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100  1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/bh/in 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, veh/h 1 20 2 11 14 2 0 129 1 4 220 3
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 082 092 092 092 092 092 092 092 092 082 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth 90 662 64 334 390 49 0 738 6 84 729 10
Amive On Green 040 040 040 040 040 040 000 040 040 040 040 040
Sat Flow, veh/h 15 1655 159 552 976 122 0 1846 14 8 1823 25
Grp Volume(v), veh/h 23 0 0 27 0 0 0 0 130 227 0 0
Grp Sat Flow(s),veh/h/In 1630 0 0 1650 0 0 0 0 1860 1855 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20 0.0 0.0 0.0
Cycle Q Clear(g c), s 0.3 0.0 0.0 0.4 0.0 0.0 0.0 0.0 20 38 0.0 0.0
Prop In Lane 0.04 009 0.41 007 0.00 0.01 0.02 0.01
Lane Grp Cap(c), veh/h 815 0 0 773 0 0 0 0 74 823 0 0
VIC Ratio(X) 003 000 000 003 000 000 000 000 017 028 000 000
Avail Cap(c_a), veh/h 815 0 0 773 0 0 0 0 744 823 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(f) 100 000 000 100 000 000 000 000 100 100 000 000
Uniform Delay (d), s/veh 8.2 0.0 0.0 8.2 0.0 0.0 0.0 0.0 8.7 9.2 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.5 038 0.0 0.0
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.2 0.0 0.0 0.2 0.0 0.0 0.0 00 11 21 0.0 0.0
LnGrp Delay(d),s/veh 8.3 0.0 0.0 83 0.0 0.0 0.0 0.0 92 101 0.0 0.0
LnGrp LOS A A A B

Approach Vol, veh/h 23 27 130 227
Approach Delay, siveh 8.3 83 9.2 10.1
Approach LOS A A A B

Timer i 2 3 4 5 B 7 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 225 22.5 225 225

Change Period (Y+Rc), s 45 45 45 45

Max Green Sefting (Gmax), s 18.0 18.0 18.0 18.0

Max Q Clear Time (g_c+l1), s 4.0 23 58 24

Green Ext Time (p_c), s 0.5 0.0 0.9 0.1

Intersection:Summary. ;

HCM 2010 Ctrl Delay 9.6

HCM 2010 LOS A

Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary

Ex + Total Project PM

5: SR-111 & Harris Road 09/10/2018
A ey v TNt A S
Movement ~ EBL EBT EBR WBL WBT_ WBRI INBL NBT' NBR SBL SBT 'SBR =
Lane Configurations & & M T N M F
Traffic Volume (veh/h) 4 10 7 1 9 4 11 289 0 0 599 9
Future Volume (veh/h) 4 10 7 1 9 4 11 289 0 0 599 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 4§ N 8 1 10 4 12 314 0 0 651 10
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 94 33 24 80 48 19 27 2775 1241 3 2411 1079
Amive On Green 0.04 004 004 004 004 004 002 078 000 000 0.68 0.68
Sat Flow, veh/h 205 812 591 118 1184 474 1774 3539 1583 1774 3539 1583
Grp Volume(v), vehh 23 0 0 15 0 0 12 314 0 0 651 10
Grp Sat Flow(s),veh/h/In1699 0 0 1777 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g s). s 02 00 00 00 00 00 03 11 00 00 37 041
CycleQClear(g c),s 06 00 00 04 00 00 03 11 00 00 37 041
Prop In Lane 0.17 0.35 007 0.27 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 151 0 0 147 0 0 27 2775 1241 3 2411 1079
VIC Ratio(X) 015 000 000 010 000 000 044 0.11 000 000 027 0.01
Avail Cap(c_a), veh/h 1249 0 0 1296 0 0 173 2775 1241 173 2411 1079
HCM Platoon Ratio  1.00 1.00 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(]) 100 000 000 100 000 000 100 1.00 000 000 100 1.00
Uniform Delay (d), siveh23.9 00 00 238 00 00 251 13 00 00 32 26
Incr Delay (d2),s/'veh 05 00 00 03 00 00 108 01 00 00 03 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i0.3 00 00 02 00 00 02 06 00 00 18 00
LnGrp Delay(d)s/veh 244 00 00 241 00 00 359 14 00 00 35 26
LnGrp LOS C C D A A A
Approach Vol, veh/h 23 15 326 664
Approach Delay, siveh 244 241 2.7 3.5
Approach LOS c c A A
Timer: 1 2 &t e | ) (el il =
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), 0.0 44.8 66 53 395 6.6
Change Period (Y+Rc), s 45 4.5 45 45 45 45
Max Green Setting (Gmax),8 35.0 36.0 50 350 36.0
Max Q Clear Time (g_c+H0), 3.1 26 23 57 24
Green Ext Time (p_c),s 00 22 01 00 50 0.0
IntersectionSlimmary:
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A
Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project PM
6: SR-86 & Worthington Road 09/10/2018

A Ny v oA AN Y

Movement EBL EBT |EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 r q f % 1 5 b

Traffic Volume (venh) 45 88 114 58 135 60 121 710 22 31 562 72
Future Volume (veh/h) 45 88 114 58 135 60 121 710 22 31 562 72

Number 7 4 14 K] 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 100 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 100 100 1.00 100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1863 1863 1900 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 49 9 124 63 147 65 132 772 24 34 611 I8
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 69 135 176 80 186 229 166 1709 53 59 1350 172
Arrive On Green 011 011 011 014 0.4 014 009 049 049 0.03 043 043
Sat Flow, veh/h 619 1213 1583 551 1285 1583 1774 3504 109 1774 3159 408

G Volume(v), vehh 145 0 124 210 0 65 132 390 406 34 342 347
Grp Sat Flow(s)veh/hin1832 0 1583 1835 0 1583 1774 1770 1844 1774 1770 1792
Q Serve(g_s), s 62 00 61 89 00 30 59 117 17 15 111 111
CyceQClear(gc)s 62 00 61 89 00 30 59 117 117 15 111 114
Prop In Lane 0.34 1.00 0.30 100 1.00 0.06 1.00 0.22
Lane Grp Cap(c),veh/h 204 0 176 266 O 229 166 863 899 59 756 766
V/C Ratio(X) 071 000 070 079 000 028 080 045 045 058 045 045
AvailCaplc._a) vehh 420 0 363 421 0 363 231 863 899 156 756 766
HCMPlatoon Ratio  1.00 1.00 1.00 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(]) 100 000 100 100 000 100 100 100 100 1.00 1.00 1.00
Uniform Defay (d), siveh34.6 0.0 346 333 00 308 358 136 136 385 164 164
IncrDelay (d2), siveh 45 00 50 52 00 07 123 17 16 88 19 19
Initial Q Delay(d3),sveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iB.4 00 29 49 00 13 35 60 63 09 58 59
LnGrp Delay(d),siveh 391 00 396 385 00 314 481 153 152 472 184 184

LnGrp LOS D D D C D B B D B B
Approach Vol, veh/h 269 275 928 723
Approach Delay, s/veh 394 36.8 19.9 19.7
Approach LOS D D B B
Timer. | 2 3 4 B (I 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 7.2 43.9 135 120 39.0 16.2

Change Period (Y+Rc), s 4.5 4.5 45 45 45 45

Max Green Setting (GmaxJ, ¢ 37.9 185 105 345 18.5

Max Q Clear Time (g_cHf,.8 13.7 82 79 131 109

Green Ext Time (p_c),s 0.0 53 08 01 44 08

Intersection' Summary’

HCM 2010 Ctrl Delay 24.4

HCM 2010 LOS c

Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project PM
7: SR-111 & Worthington Rd 09/10/2018

P N N N
Movement. ~  EBL EBT EBR. WBL WBT WBR NBL 'NBT NBR SBL SBT SBR
Lane Configurations & Y M f Y M °

&

Traffic Volume (veh/h) 22 39 44 6 34 7 45 268 3 13 534 3
Future Volume (veh/h) 22 39 44 6 34 7 45 268 3 13 534 34
3 8
0 0

Number 7 4 14 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 1.00 100 100 100 100 1.00 100 100 1.00
Adj Sat Flow, veh/hin 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 24 42 48 7 37 B 49 291 0 14 580 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 17 74 73 99 145 29 88 2114 946 31 2000 895
Arive On Green 011 041 011 041 011 041 005 060 000 002 057 0.00
Sat Flow, veh/h 250 703 693 135 1375 274 1774 3539 1583 1774 3539 1583

GpVoume(v)vehh 14 0 0 5 0 0 49 201 0 14 50 0
Gp Sat Flow(s)vehh/int647 0 0 1784 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), 5 18 00 00 00 00 00 13 17 00 04 41 00
Cyce QClearig_c)s 32 00 00 13 00 00 13 17 00 04 41 00
Prop In Lane 0.21 042 0.13 015 1.00 100 1.00 1.00
Lane GpCap(c)vehh 264 0 0 273 0 O 88 2114 946 31 2000 895
VIC Ratio{X) 043 000 000 019 000 000 055 014 000 045 029 0.00
AvailCaplc_a),vehh 966 O 0 1019 0 O 481 2114 946 481 2000 895
HCM Platoon Rato 100 1.00 1.00 100 100 100 100 100 1.00 100 100 1.00
Upstream Filter() ~ 1.00 0.00 000 100 000 000 100 100 000 100 100 0.0
Uniform Delay (d), sheh20.7 00 00 199 00 00 224 43 00 235 55 00
IncrDelay (d2),siveh 11 00 00 03 00 00 53 01 00 96 04 00
Initial Q Delay(d3)siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%)vehid.5 00 00 07 00 00 08 09 00 03 21 00
LnGrp Delay(d),siveh 218 00 00 202 00 00 277 44 00 331 58 00

LnGrp LOS c C C A C A
Approach Vol, veh/h 114 52 340 594
Approach Delay, s/veh 21.8 202 78 6.5
Approach LOS c C A A
Timer_ M2 e L B e B T 11418

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s5.4 334 96 69 318 96

Change Period (Y+Rc),s 45 4.5 45 45 45 45

Max Green Setting (Gmai3,§ 27.3 261 131 273 26.1

Max Q Clear Time (g_ctiD.4& 3.7 52 33 641 33

Green Ext Time (p_c),s 00 19 05 00 40 0.2

Iitersection Suimary '

HCM 2010 Cirl Delay a1

HCM 2010 LOS A

Ex + Total Project PM 09/06/2018 Ex + Total Project PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project +CG AM
1. SR-86 & Keystone Road 09/10/2018

YIRS S U U B S S A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR. 'SBL SB]T SBR
Lane Configurations & N b 4 i | M r
Traffic Volume {veh/h) 35 35 16 32 20 45 17 567 67 58 627 41
Future Volume (vehth) 35 35 16 32 20 48 17 567 67 58 627 41
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 38 38 17 35 22 50 18 616 73 63 682 45
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehh 144 83 31 126 45 77 39 2158 965 98 2276 1018
Arrive On Green 010 010 010 010 010 010 002 061 061 006 064 0.64
Sat Flow, veh/h 562 835 313 429 455 776 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 93 0 0 107 0 0 18 616 73 63 682 45
Grp Sat Flow(s),veh/h/In 1710 0 0 1660 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.6 0.0 0.0 0.6 47 11 20 49 0.6
Cycle Q Clear(g_c), s 28 0.0 0.0 34 0.0 0.0 0.6 47 1.1 20 49 06
Prop In Lane 0.41 0.18 033 047 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 259 0 0 249 0 0 39 2158 965 98 22716 1018
V/C Ratio(X) 03 000 000 043 000 000 047 029 008 064 030 004
Avail Cap(c_a), veh’h 1078 0 0 1061 0 0 156 2158 965 156 2276 1018
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 000 000 100 000 000 100 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 245 0.0 00 248 0.0 00 277 5.3 46 266 45 3.8
Incr Delay (d2), s/veh 0.8 0.0 0.0 1.2 0.0 0.0 85 0.3 0.2 6.9 0.3 0.4
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 15 0.0 0.0 17 00 0.0 0.4 24 0.5 1.2 2.5 03
LnGrp Delay(d),s/veh 253 0.0 00 259 0.0 00 363 5.6 47 334 49 38
LnGmp LOS C C D A A C A A
Approach Vol, veh/h 93 107 707 790
Approach Delay, s/veh 253 259 6.3 71
Approach LOS c c A A
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rgc), s 77 395 10.2 57 414 10.2
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 50  35.0 36.0 50 350 36.0
Max Q Clear Time (g_ctl1),s 4.0 6.7 48 2.6 6.9 54
Green Ext Time {p_c), s 0.0 48 0.5 0.0 53 0.6
Intersection Summary '
HCM 2010 Ctrl Delay 9.0
HCM 2010 LOS A
Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project +CG AM
2. SR-111 & Keystone Road 09/10/2018

" i N N Y T 4

Movement. " EBL "EBT/EBR. WBL WET \WBRINBL NBTINBRE SBIF "SB! SBRI
Lane Configurations & & “ M Fr N M7
Traffic Volume (veh/h) 14 14 40 2 8 2 55 523 4 1 666 7
Future Volume (veh/h) 14 14 40 2 8 2 55 523 4 1 666 7
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Adj Sat Flow, veh/hin 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 15 15 43 2 9 2 60 568 4 1 724 8
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 113 27 68 102 95 20 103 2281 1011 4 2061 922
Arive On Green 007 007 007 007 007 007 006 064 064 000 058 058
Sat Flow, vehih 280 378 944 184 1326 275 1774 3539 1583 1774 3539 1583

GpVoume(v,vehh 73 0 0 13 0 0 60 568 4 1 724 8
Grp Sat Flow(s)vehm/n1603 0 0 1785 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s). s 16 00 00 00 00 00 15 32 00 00 50 O
CyceQClearg_chs 21 00 00 03 00 00 15 32 00 00 50 Of
Prop In Lane 0.21 059 0.15 015 1.00 100 1.00 1.00
LaneGrpCap(c),vehh 208 0 0 217 0 0 103 2261 1011 4 2061 922
VIC Ratio(X) 035 000 000 006 000 000 058 025 000 026 035 001
AvailCap(c._a)vehh 978 0 0 1048 0 0 496 2261 1011 496 2061 922
HCM Platoon Ratio 100 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 100 100 1.00
Upstream Fiter() ~ 1.00 0.00 000 100 000 000 100 100 100 1.00 1.00 1.0
Uniform Delay (d), sveh21.4 00 00 203 00 00 215 36 31 234 51 41
Incr Delay (d2),sveh 10 00 00 01 00 00 52 03 00 335 05 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%).vehid.0 00 00 02 00 00 09 17 00 00 25 00
LnGmDelay(d)siveh 222 00 00 205 00 00 287 39 31 569 56 4.1

LnGrp LOS c C C A A E A A
Approach Vol, veh/h 73 13 632 733
Approach Delay, s/veh 222 20.5 6.1 5.7
Approach LOS C Cc A A

Timer WSS 2\ Bl (4 —Si ATl 2L

Assigned Phs 1 2 4 § 6 8

Phs Duration (G+Y+Rc), s4.6 344 79 72 38 79

Change Period (Y+Rc),s 45 4.5 45 45 45 4.5

Max Green Setting (Gmai},$ 27.3 261 131 273 26.1

Max Q Clear Time (g_c+H )& 5.2 41 35 70 23

Green Ext Time (p_c),s 0.0 3.9 03 01 51 0.0

Intersection Summary. .

HCM 2010 Ctrl Delay 6.8

HCM 2010 LOS A

Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report
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HCM 2010 TWSC

Ex+Total Project +CG AM

3: SR-86 & Harris Road 09/10/2018
Intersaction

int Delay, s/veh 04

Moverment EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR. ]
Lane Configurations & & 4P 4h

Treffic Vol, vehh 0 0 0 3 2 17 1 647 13 10 656 1

Future Vol, veh/h 0 0 0 3 2 17 1 647 13 10 656 1

Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 9 92 92 92 92 92 9 9 9

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Fiow 0 0 0 3 2 18 1 703 14 11 713 1

Major/Minor Miner2 ~ Minorl Majort Major2

Conflicting Flow Al 1091 1455 357 1081 1448 359 714 0 0 717 0 0

Stage 1 738 736 - T2 72 - - - - - -

Stage 2 355 719 - 379 736 - - - - - - -
Critical Hdwy 764 654 694 754 654 694 414 - - 414 - -
Critlcal Hdwy Stg 1 654 554 - 654 554 - - - - - - -
Critical Hdwy Stg 2 6.54 554 - 654 554 - - - - - - -
Follow-up Hdwy 352 402 332 352 402 332 222 - - 222 -
PotCap-1 Maneuver 169 129 639 169 130 638 882 - - 880 - -

Stage 1 377 423 - 389 434 - - - - - - -

Stage 2 635 4N - 616 423 - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 159 126 639 166 127 638 882 - - 880
Mov Cap-2 Maneuver 159 126 - 166 127 - - - - - -

Stage 1 376 414 - 388 43 - - - - - - -

Stage 2 612 430 602 414 - - - -
Approach EB WB _NB S8
HCM Control Delay, s 0 15.6 0 0.2
HCM LOS A c
Minor Lane/Major Mymt NBL NBT NBREBLmiWBLa1 SBL SBT SBR.

Capacity (veh/h) 882 - - - 364 880 - -

HCM Lane VIC Ratio 0.001 - - - 0.066 0.012 - -

HCM Control Delay (s) 9.1 0 - 0 156 91 0.1 .

HCM Lane LOS A A - A C A A

HCM 95th %dtile Q{veh) 0 - - - 02 0 - -

Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project +CG AM

4: Harris Road & Dogwood Rd 09/10/2018
Y I N N B T
Movement EBL EBT EBR. WBL WBT WBR NBL NBT NBR SBL SBT _ SBR
Lane Configurations &4 & & &
Traffic Volume (veh/h) 2 4 4 2 33 5 1 120 2 2 192 1
Future Volume (veh/h) 2 4 4 2 33 5 1 120 2 2 192 1
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 400 100 100 100 1.00 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, veh/h 2 4 4 2 36 5 1 130 2 2 209 1
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 082 092 092 092 092 092 092 092 082 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 176 321 267 91 636 85 B2 73 11 B2 739 4
Amive On Green 040 040 040 040 040 040 040 040 040 040 040 040
Sat Flow, vehth 200 802 668 17 1591 212 2 1826 28 3 1847 9
Grp Volume(v), veh/h 10 0 0 43 0 0 133 0 0 212 0 0
Grp Sat Flow(s),veh/h/in 1671 0 0 1820 0 0 1856 0 0 1860 0 0
Q Serve(g s). s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 0.0 0.7 0.0 0.0 2.1 0.0 0.0 35 0.0 0.0
Prop In Lane 0.20 040 0.05 012 001 002 0.01 0.00
Lane Grp Cap(c), vehth 764 0 0 812 0 0 82 0 0 825 0 0
VIC Ratio(X) 001 000 0060 005 000 000 016 000 000 026 000 0.00
Avail Cap(c_a), vehth 764 0 0 812 0 0 823 0 0 825 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 000 000 100 000 0.00
Uniform Delay (d), s/veh 8.1 0.0 0.0 83 0.0 0.0 8.7 0.0 0.0 9.1 0.0 0.0
Incr Delay (d2), siveh 0.0 0.0 0.0 0.1 0.0 0.0 0.4 0.0 0.0 08 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 0.0 04 0.0 0.0 1.2 0.0 0.0 1.9 0.0 0.0
LnGrp Delay(d),s/veh 8.2 0.0 0.0 8.4 0.0 0.0 9.1 0.0 0.0 99 0.0 0.0
LnGrp LOS A A A A
Approach Vol, veh/h 10 43 133 212
Approach Delay, s/veh 8.2 8.4 9.1 99
Approach LOS A A A A
Timer-— 1 2 3 4 5 6 71 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 225 25 22.5
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+1), s 41 22 5.5 27
Green Ext Time (p_c), s 0.5 0.0 09 01
Intersection Summary, : b
HCM 2010 Ctrl Delay 9.4
HCM 2010 LOS A
Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report

Page 4

EEC ORIGINAL PKG



HCM 2010 Signalized Intersection Summary

Ex+Total Project +CG AM

5. SR-111 & Harris Road 09/10/2018
PO Tl N N BV O T
Movement EBL 'EBT EBR WBL WBT WBR_NBL NBT NBR' SBL SBT. SBR
Lane Configurations & & Yy M F Y M F
Traffic Volume (veh/h) 8 10 7 2 10 0 28 565 0 1 679 12
Future Volume (veh/h) 8 10 7 2 10 0 28 565 0 1 6719 12
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 1.00 1.00 100 1.00 1.00
Adj Sat Flow, veh/n/in 1800 1863 1900 1900 1863 1900 1863 1863 1663 1863 1863 1863
Adj Flow Rate, veh/h 9 N 8 2 1 0 30 614 0 1 738 13
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 082 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 28 20 91 66 0 60 2473 1106 3 2358 1055
Amrive On Green 0.04 004 004 004 004 000 003 070 000 0.00 067 067
Sat Flow, veh/h 529 646 470 270 1529 0 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 28 0 0 13 0 0 30 614 0 1 738 13
Grp Sat Flow(s),veh/h/In1645 0 0 1799 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 05 00 00 00 00 00 09 33 00 00 46 0.1
CycleQClear(g.c),s 08 00 00 04 00 00 09 33 00 00 46 01
Prop In Lane 032 029 0.15 000 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 161 0 0 156 0 0 60 2473 1106 3 2358 1055
VIC Ratio(X) 047 000 000 008 000 000 050 025 000 030 031 001
Avail Cap(c_a), veh/h 1195 0 0 1293 0 0 169 2473 1106 169 2358 1085
HCM PlatoonRatio  1.00 100 .00 100 1.00 100 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 100 000 0.00 100 000 000 1.00 100 000 1.00 100 1.00
Uniform Delay (d), siveh244 00 00 242 00 00 249 29 00 262 37 29
Incr Delay (d2),siveh 05 00 00 02 00 00 63 02 00 427 03 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i0.4 00 00 02 00 00 05 17 00 01 23 01
LnGrp Delay(d),s/ven 250 00 00 245 00 00 313 31 00 689 40 30
LnGrp LOS C C C A E A A
Approach Vol, veh/h 28 13 644 752
Approach Delay, s/veh 25.0 245 44 44
Approach LOS C c A A
Timer =31 2 3 4 BRSO AT RS
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s4.6 41.2 68 63 395 6.8
Change Period (Y+Rc),s 45 45 45 45 45 45
Max Green Setting (Gmax$,8 35.0 36.0 50 350 36.0
Max Q Clear Time (g_c+H 9,6 5.3 28 29 66 24
Green Ext Time (p_c),s 00 46 01 00 58 0.0
Intersection Summary.
HCM 2010 Ctrl Delay 48
HCM 2010 LOS A
Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project +CG AM
6: SR-86 & Worthington Road 09/10/2018

N N

Movement EBLUEBT EBRI WBL WBT" WBRI NBL “NBT NBR 'SBL ' SBT SBR:
Lane Configurations 4 4 f 5 M 5

Traffic Volume (velvh) 80 182 197 80 144 93 124 623 68 55 967 94
Future Volume (veh/h) 80 182 197 80 144 98 124 623 68 55 967 94

Number 7 4 14 3 8§ 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 100 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 100 100 100 100 4100 100 100 100 1.00 1.00
Adj Sat Flow, veh/hfin 1900 1863 1863 1900 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 87 198 214 87 157 107 135 677 74 60 1051 102
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 100 227 283 103 185 249 165 1384 151 77 1240 120
Amive On Green 018 018 0.8 016 0.16 0.16 009 043 043 004 038 0.38
Sat Flow, veh/h 560 1275 1583 653 1178 1583 1774 3219 352 1774 3260 316

Grp Volume(v), veh/h 285 0 214 244 0 107 135 372 379 60 570 583
Grp Sat Flow(s),veh/h/In1835 0 1583 1830 0 1583 1774 1770 1801 1774 1770 1807
Q Serve(g_s), s 143 00 121 122 00 58 71 143 144 32 278 279
CyceQClear(g.c),s 143 00 121 122 00 58 71 143 144 32 278 279
Prop In Lane 0.31 1.00 0.36 1.00 1.00 020 1.00 0.18
Lane Grp Cap(c), veh/h 327 0 283 288 0 249 165 761 774 77 673 687
VIC Ratio(X) 087 000 076 085 000 043 082 049 049 078 085 085
Avail Cap(c_a), veh/h 3859 0 310 351 0 304 178 761 774 169 673 687
HCM Platoon Ratio  1.00 1.00 1.00 100 1.00 100 100 1.00 100 100 100 1.00
Upstream Filter(l) 100 0.0 1.00 1.00 000 100 100 1.00 100 100 1.00 1.00
Uniform Delay (d), s'veh37.7 0.0 368 387 00 359 420 194 194 447 268 268
Incr Delay (d2),siven 189 00 94 148 00 12 233 22 22 1562 126 124
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 0.0
%ile BackOfQ(50%),veh/i8.9 00 60 74 00 26 45 74 76 19 158 163
LnGrp Delay(d),siveh 566 0.0 463 535 00 371 653 217 217 5§98 393 392

LnGrp LOS E D D D E C C E D D
Approach Vol, veh/h 499 351 886 1213
Approach Delay, siveh 522 48.5 28.3 40.3
Approach LOS D D C D

Timer R e L [, o Sy '
Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s8.6 45.1 213 133 404 194

Change Period (Y+Rc),s 45 4.5 45 45 45 45

Max Green Setting (Gmax,8 36.4 185 95 359 18.1

Max Q Clear Time (g_c+%,3 164 163 9.1 299 14.2

GreenExt Time (p_c),s 00 47 06 00 36 0.6

HCM 2010 Ctrl Delay 39.7

HCM 2010 LOS D

Ex+Total Project + CG AM 09/06/2018 Ex+Total Project +CG AM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex+Total Project +CG AM
7. SR-111 & Worthington Rd 09/10/2018

A ey v NNt ALY

Movement ' EBL EBT EBR WBL WBT WBR._ NBL NBT NBR SBL SBT SBR
Lane Configurations & & " M F % ™ r
Traffic Volume (veh/h) 32 60 118 5 83 18 90 530 2 5 538 158
Future Volume (veh/h) 32 60 118 5 8 18 90 530 2 5 538 158
Number 7 4 14 3 8 18 s 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 ¢
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 4100 100 1.00 100 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 3% 65 128 5 90 20 98 576 0 5 585 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 104 105 172 73 274 59 128 1984 868 12 1763 784
Arrive On Green 019 049 019 0.19 019 019 007 0.56 000 001 050 0.00
Sat Flow, veh/h 155 560 915 27 1457 312 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 228 0 0 115 0 0 98 576 0 5 585 0
Grp Sat Flow(s),veh/h/In1630 0 0 1797 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 34 00 00 00 00 00 30 47 00 02 &5 00
CycleQClear(gc)s 72 00 00 30 00 00 30 47 00 02 55 00
Prop In Lane 0.15 0.56 0.04 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 382 0 0 406 0 0 128 1984 888 12 1753 784
V/C Ratio(X) 060 0.00 000 028 000 000 077 029 0.00 042 033 0.0
Avail Cap(c_a), vehh 836 0 0 910 0 0 422 1984 888 422 1753 784
HCM Platoon Ratio 1.00 1.00 1.00 100 100 100 100 1.00 1.00 100 1.00 1.00
Upstream Filter() 100 0.00 000 1.00 0.00 000 100 100 000 100 100 0.0
Uniform Delay (d), siven210 00 00 194 00 00 251 64 00 273 84 00
Incr Delay (d2),siveh 15 00 00 04 00 00 92 04 00 220 05 00
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/i84 00 00 15 00 00 18 23 00 01 28 00
LnGrp Delay(d)siveh 225 00 00 198 00 00 343 67 00 493 89 00

LnGrp LOS C B C A D A
Approach Vol, veh/h 228 115 674 590
Approach Delay, s/veh 22,5 19.8 10.7 9.3
Approach LOS C B B A
Timer 1 2 3 4 5 6 (==}

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s4.9 354 149 85 318 149

Change Period (Y+Rc),s 45 4.5 45 45 45 45

Max Green Setting (Gmaig, ¢ 27.3 261 131 273 26.1

Max Q Clear Time (g_cH%,3 6.7 92 50 75 5.0

Green Ext Time (p_c),s 00 39 12 01 38 0.5
Intersection'Summary.

HCM 2010 Ctrl Delay 125

HCM 2010 LOS B
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM
1. SR-86 & Keystone Road 09/06/2018

.t oA~

Movement ! 2 EBT EBFR VBL. ~ WBR/  NBL  NBTT NBR SBL. SBT SBR
Lane Configurations < b b M uf 5 5 Ful
Traffic Volume (veh/h) 37 18 24 23 26 47 20 693 22 50 678 18
Future Volume (veh/h) 37 16 24 23 26 47 20 693 22 50 678 18
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.0 100 1,00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 40 17 26 25 28 51 2 753 24 54 737 20
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 09 092 092 092 092 092 092 082 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 47 5 107 54 80 46 2175 973 89 2262 1012
Ariive On Green 010 010 040 010 040 010 003 061 061 005 064 064
Sat Flow, veh/h 665 484 524 293 556 817 1774 3539 1583 1774 3533 1583
Grp Volume(v), veh/h 83 0 0 104 0 0 2 753 24 54 737 20
Grp Sat Flow(s),veh/h/in 1673 0 0 1666 0 0 1774 1770 1583 1774 1770 1583
Q Servela s). s 0.0 0.0 0.0 0.8 0.0 0.0 0.7 59 0.3 1.7 54 0.3
Cycle Q Clear(g_c), s 25 0.0 0.0 33 0.0 0.0 07 59 0.3 17 54 0.3
Prop In Lane 0.48 031 024 049 1.0 100 1.00 1.00
Lane Grp Cap(c), veh/h 258 0 0 242 0 0 48 2175 973 89 2262 1012
VIC Ratio(X) 032 000 000 043 000 000 048 035 002 060 033 002
Avail Cap(c_a), veh/h 1050 0 0 1088 0 0 15 2175 973 156 2262 1012
HCM Platoon Ratio 100 100 100 100 100 100 {100 100 100 100 100 .00
Upstream Filter(|) 100 000 000 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 243 0.0 00 246 0.0 00 274 54 43 265 47 38
Incr Delay (d2), s/veh 0.7 0.0 0.0 1.2 0.0 0.0 78 0.4 0.0 6.4 04 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 13 0.0 0.0 1.8 0.0 0.0 0.4 30 0.2 1.0 2.7 0.1
LnGrp Delay(d),s/veh 250 0.0 00 259 0.0 00 350 58 43 329 51 38
LnGrp LOS c C C A A C A A
Approach Vol, vehh 83 104 799 811
Approach Delay, s/veh 25.0 259 6.6 6.9
Approach LOS C C A A

Timer 1 2 3 4 SE e T, 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 5 74 395 10.1 60 409 10.1

Change Period (Y+Rc), s 45 45 45 45 45 45

Max Green Sefting (Gmax),s 50  35.0 36.0 50 350 36.0

Max Q Clear Time (g_ctl1),s 3.7 19 45 27 74 53

Green Ext Time (p_c), s 0.0 59 04 0.0 5.7 06

Intersection Summary,

HCM 2010 Ctrl Delay 8.7

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM
2: SR-111 & Keystone Road 09/06/2018

Ay v ANt AN Y

Movement EBL EBT EBR WBL WBT  WBR NBL 'NBT NBR™ SBL SBT 'SBR'
Lane Configurations & & " M F %Y M F
Traffic Volume (veh/h) 7 8 65 2 10 0 29 422 2 5 755 4
Future Volume (veh/h) 7 8 65 2 10 0 29 422 2 5 785 4
Number 7 4 14 3 8§ 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 1.00 4.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1800 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 8 9 7 2 Y 0 32 45 2 5 8 4
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 94 16 102 104 130 0 65 2201 985 12 2095 937
Amive On Green 008 008 008 008 008 000 004 062 062 001 059 059
Sat Flow, veh/h 106 203 1291 175 1647 0 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 88 0 0 13 0 0 32 459 2 5 821 4
Grp Sat Flow(s),veh/h/In1600 0 0 1822 0 0 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 15 00 00 00 00 00 08 26 00 01 57 00
CycleQClearig.c)s 25 00 00 03 00 00 08 26 00 01 57 00
Prop In Lane 0.09 081 015 0.00 1.00 100 1.00 1.00
Lane GpCaplchvehh 211 0 0 233 0 0 65 2201 985 12 2095 937
VIC Ratio(X) 042 000 000 006 000 000 049 021 000 042 039 0.00

Avail Cap(c_a), veh/h 985 0 0 1086 0 0 504 2201 985 504 2095 937
HCM Platoon Ratio 1.00 100 1.00 100 1.00 1.00 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 100 100 100 1.00 1.00
Uniform Delay (d), siven20.7 00 00 197 00 00 218 38 33 228 50 38
Incr Delay (d2),siveh 13 00 00 04 00 00 57 02 00 217 06 0.0
Initial Q Delay{d3),siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehfiM2 00 00 02 00 00 05 13 00 01 29 00
LnGrp Delay(d),siveh 220 00 00 198 00 00 275 40 33 445 55 39

LnGrp LOS C B c A A D A A
Approach Vol, veh/h 88 13 493 830
Approach Delay, s/veh 22.0 19.8 55 5.8
Approach LOS C B A A
Timer 1 20730 .4 A= S

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 4.8 33.2 81 62 318 8.1

Change Period {Y+Rc),s 45 45 45 45 45 45

Max Green Sefting (Gmak},$ 27.3 261 131 273 26.1

Max Q Clear Time (g_c+i}, s 46 45 28 717 23

Green Ext Time (p_c),s 00 3.1 04 00 58 0.0

Intersection:Summary

HCM 2010 Ctrl Delay 6.8

HCM 2010 LOS A

Ex + Total Project + CG PM 09/06/2018 Ex + Total Project + CG PM Synchro 10 Report
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HCM 2010 TWSC

Ex + Total Project + CG PM

3: SR-86 & Harris Road 09/06/2018

Int Delay, sfveh 04

Movement ~~ EBL EBT EBR WBL WBT WBR_NBL NBT NBR SBL SBT SBR

Lane Configurations & ah ab

Traffic Vol, veh/h 0 0 0 8 2 5 0 727 8 10 709 0

Future Vol, veh/h 0 0 0 8 2 5 0 727 8 10 709 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Siop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh In Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 9 92 92 92 92 9 92 92 92 9

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 9 2 5 0 790 9 11 M 0

Major/Miner. Minor2 L Minert ‘Major1 _Major2.

Confiicting Flow All 1189 1592 386 1203 1588 400 771 0 0 799 0 0
Stage 1 793 793 - 795 795 - - - - - -
Stage 2’ 396 799 - 408 793 - - - - - - -

Critical Hdwy 764 654 694 754 654 694 414 - - 414 - -

Critical Hdwy Stg 1 6.54 554 - 654 554 - - - - - -

Critical Hdwy Stg2 654 5.54 - 654 554 - - - - - -

Follow-up Hdwy 352 402 332 352 402 332 222 - - 222 - -

Pot Cap-1 Maneuver 143 106 612 140 107 600 840 - - 819 - -
Stage 1 348 398 - 347 398 - - - - - - -
Stage 2 601 396 - 591 308 - - - - - - -

Platoon blocked, % - - -

Mov Cap-1Maneuver 137 104 612 137 105 €00 840 - 819 - -

Mov Cap-2 Maneuver 137 104 - 137 105 - - - - -
Stage 1 348 389 - M7 398 - - - - - - -
Stage 2 502 396 - 577 389 - - - - . -

Approach EB WB NB SB.

HCM Control Delay, s 0 7.7 0 0.2

HCM LOS A D

Minor Lane/Major Mvmt NBL NBT NBR EBLniWBLn1 _SBL S8BT SBR

Capacity (veh/h) 840 - - 175 819 - -

HCM Lane V/C Ratio - - - 0.093 0.013 -

HCM Control Delay (s) 0 - - 0 277 95 04 -

HCM Lane LOS A - - A D A A -

HCM 95th %file Q{veh) 0 - - - 03 0 - S

Ex + Total Project + CG PM 09/06/2018 Ex + Total Project + CG PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM

4. Harris Road & Dogwood Rd 09/06/2018
A T T 2N N R B S S 4
Movement EBL" JEBT EBR. WBL WBT' WBR. NBL' ~NBT' 'NBR. 'SBL 'SBT_ SBR
Lane Configurations & & & &
Traffic Volume (veh/h) 1 18 4 12 8 2 0 143 1 5 242 9
Future Volume (veh/h) 1 18 4 12 9 2 0 143 1 5 242 9
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100 1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900
Adj Flow Rate, veh/h 1 20 4 13 10 2 0 158 1 5 263 10
Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 88 602 116 413 293 51 0 739 5 85 709 27
Amive On Green 040 040 040 040 040 040 000 040 040 040 040 040
Sat Flow, veh/h 13 1505 289 727 733 127 0 1848 12 8§ 1772 66
Grp Volume(v), veh/h 25 0 0 25 0 0 0 0 156 278 0 0
Grp Sat Flow(s),veh/h/In 1807 0 0 1587 0 0 0 0 1861 1847 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25 0.0 0.0 0.0
Cycle Q Clear(g_c), s 04 0.0 0.0 0.4 0.0 0.0 0.0 0.0 2.5 48 0.0 0.0
Prop In Lane 0.04 016 052 008 0.00 001 0.2 0.04
Lane Grp Cap(c), veh/h 806 0 0 756 0 0 0 0 744 820 0 0
VIC Ratio{X) 003 000 000 003 000 000 000 000 021 034 000 000
Avail Cap(c_a), veh/h 806 0 0 756 0 ] 0 0 744 820 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(]) 100 000 o000 100 000 000 000 000 100 100 0.00 0.0
Uniform Delay (d), s/veh 8.2 0.0 0.0 8.2 0.0 0.0 0.0 0.0 8.8 9.5 0.0 0.0
Incr Delay (d2), siveh 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.6 11 0.0 0.0
initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.0 14 28 0.0 0.0
LnGrp Delay(d),s/veh 83 0.0 0.0 83 0.0 00 0.0 0.0 95 107 0.0 0.0
LnGrp LOS A A A B
Approach Vol, veh/h 25 25 156 278
Approach Delay, s/veh 83 8.3 95 10.7
Approach LOS A A A B
Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.5 22.5 225 22.5
Change Period (Y+Rc), s 45 4.5 45 45
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_cti1), s 45 24 6.8 24
Green Ext Time (p_c), s 0.6 0.0 1.2 00
Intersection Simmary. N
HCM 2010 Ctrl Delay 10.0
HCM 2010 LOS B
Ex + Total Project + CG PM 09/06/2018 Ex + Total Project + CG PM Synchro 10 Report
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM
5. SR-111 & Harris Road 09/06/2018

N N

Movement _EBL EBT  EBR! WBL_ WBT WBR. NBL NBT NBR' 'SBL SBT SBR
Lane Configurations EX & M ¥ % M
Traffic Volume (veh/h) 4 12 6 1 1 5 13 347 0 0 719 5
Future Volume (veh/h) 4 12 6 1 1 5 13 347 0 0 719 5
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh o o o0 o0 o0 o0 0 O 0O 0 0 O
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 100 100 1.00 100 100 1.00

Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 4 13 7 1 12 5 14 377 0 0 782 5
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 082 092 092 092 092 092 092 092 092
Percent Heavy Veh,% 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 4 41 22 78 52 22 31 2768 1238 3 2397 1072
Arive On Green 004 004 004 004 004 004 002 078 000 000 068 068
Sat Flow, veh/h 286 930 501 93 1188 492 1774 3539 1583 1774 3539 15683

GpVolume()vehh 24 0 0 18 0 O 14 37 0 0 782 5
G SatFlow(s)vehhint747 0 0 1773 0 0 1774 1770 1583 1774 1770 1583
QServe(q_s), s 02 00 00 00 00 00 04 13 00 00 47 04
CydeQCleargchs 07 00 00 05 00 00 04 13 00 00 47 0.
Prop In Lane 0.47 029 006 028 1.00 100 1.00 1.00
Lane GrpCap(c)vehh 156 0 0 151 0 0 31 2768 1238 3 2387 1072
VIC Ratio(X) 045 000 000 012 000 000 045 014 000 000 033 0.00
Avail Cap(c_a),vehh 1254 0 0 1200 0 0 172 2768 1238 172 2397 1072
HCM Plaloon Ratic  1.00 1.00 1.00 100 1.00 100 100 1.00 100 100 1.00 1.00
Upstream Filter) 100 0.00 0.00 100 000 000 100 100 000 0.00 100 1.00
Uniform Delay (d), sveh239 00 00 239 00 00 251 14 00 00 35 27
Incr Delay (d2),siveh 04 00 00 03 00 00 97 01 00 00 04 00
Initial Q Delay(d3)siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%)vehi04 00 00 03 00 00 03 07 00 00 24 00
LnGrp Delay(d)shveh 244 00 00 242 00 00 349 15 00 00 38 27

LnGrp LOS C C C A A A

Approach Vol, veh/h 24 18 391 787

Approach Delay, s/veh 244 24.2 27 38

Approach LOS c c A A

Timer: : i I AT e ) K [y G . X
Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s0.0 44.9 68 54 395 6.8

Change Period (Y+Rc), s 45 4.5 45 45 45 45

Max Green Setting (Gmax§,.8 35.0 36.0 50 350 36.0

Max Q Clear Time (g_cH%,& 3.3 27 24 67 25

Green Ext Time (p_c),s 00 27 01 00 61 0.1

Intersection Summary_ _

HCM 2010 Ctrl Delay 42

HCM 2010 LOS A
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM
6: SR-86 & Worthington Road 09/06/2018

O T R 20l S N . S

Movement (EBL 'EBT_EBR WBL WBT WBR NBL NBT NBR 'SBL SBT SBR
Lane Configurations g 7 d$ 7 N M N M
Traffic Volume (veh/h) 54 106 137 70 162 72 145 852 26 37 674 86
Future Volume (veh/h) 54 106 137 70 162 72 145 852 26 37 674 86
8
0

Number 7 4 14 3 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 100 100 100 100 100 400 100 100 100 1.00
Adj Sat Flow, veh/hin 1900 1863 1863 1900 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 50 115 149 76 176 78 158 926 28 40 733 93
Adj No. of Lanes 0 1 1 0 1 1 1 2 0 1 2 0
Peak Hour Factor 092 092 092 0982 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 78 162 199 91 211 260 192 1642 50 63 1251 1589
Arrive On Green 013 013 013 016 016 016 011 047 047 004 040 040
Sat Flow, veh/h 621 1211 1583 553 1282 1583 1774 3508 106 1774 3161 401

Grp Volume(v), veh/h 174 0 149 252 0 78 158 467 487 40 410 416
Grp Sat Flow(s),veh/h/In1832 0 1583 1835 0 1583 1774 1770 1844 1774 1770 1792

Q Serve(g_s), s 80 00 79 116 00 38 76 166 166 1.9 159 159
CycleQClearlg.c),s 80 00 79 116 00 38 76 166 166 19 159 159
Prop In Lane 0.34 1.00 030 1.00 1.00 006 1.00 0.22
Lane Grp Cap(c), veh/h 230 0 199 302 0 260 192 829 863 63 700 709
VIC Ratio(X) 076 000 075 084 000 030 082 0.56 056 063 059 0.59

Avail Cap(c_a), veh/h 389 0 33 389 0 33 214 829 863 144 700 709
HCM Platoon Ratio 100 100 1.00 1.00 100 100 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 100 1.00 100 100 1.00
Uniform Delay (d), s/veh368 0.0 368 353 00 320 381 168 168 415 207 207
Incr Delay (d2),siveh 50 00 56 117 00 06 206 28 27 100 36 35
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.4 00 38 69 00 17 48 87 90 11 84 85
LnGrp Delay(d),s/veh 419 00 424 470 00 327 587 195 194 515 243 243

LnGrp LOS D D D C E B B D C C
Approach Val, veh/h 323 330 1112 866
Approach Delay, s/veh 421 436 25.0 255
Approach LOS D D C c

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc),s7.6 45.3 154 139 39.0 18.8

Change Period (Y+Rc), s 4.5 4.5 45 45 45 45

Max Green Selting (Gmax],$ 37.9 185 105 345 18.5

Max Q Clear Time (g_cHf3,% 18.6 10.0 96 179 13.6

Green Ext Time (p_c),s 00 6.2 09 00 49 0.7

Intersection Summary.

HCM 2010 Ctrl Delay 296

HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary Ex + Total Project + CG PM
7. SR-111 & Worthington Rd 09/06/2018

Movement ~ EBL WBLE WBT WBR NET : i
Lane Configurations & h S M F %Y M F

Traffic Volume (veh/h) 26 47 53 7 4 8 6 3 4 16 638 4
Future Volume (veh/h) 26 47 53 7 4 8 54 321 4 16 638 41
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q {Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 100 1.00 1.00 100 100 1.00 1.00 100 1.00 1.00
Adj Sat Flow, veh/h/in 1900 1863 1900 1900 1863 1900 1863 1863 1863 1863 1863 1863
Adj Flow Rate, vehth 28 51 58 8 45 9 59 349 0 17 693 0
Adj No. of Lanes 0 1 0 0 1 0 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 116 89 8 96 174 32 99 2086 924 37 1942 869
Arive On Green 012 012 0.2 012 012 012 006 058 000 0.02 055 0.00
Sat Flow, vehth 232 720 699 118 1409 259 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 137 0 0 62 0 0 59 349 0 17 693 0
Grp Sat Flow(s),veh/h/In1650 0 0 1785 0 0 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 219 00 00 00 00 00 16 23 00 05 55 00
CycleQClear{g.c)s 39 00 00 15 00 00 16 23 00 05 55 00
Prop In Lane 0.20 042 013 0.15 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 291 0 0 303 0 0 99 2066 924 37 1942 869
VIC Ratio(X) 047 000 0.00 020 000 000 059 017 000 046 036 0.00
Avail Cap(c_a), veh/h 939 0 0 991 0 0 467 2066 924 467 1942 869
HCM Platoon Ratiec  1.00 1.00 1.00 100 100 100 100 1.00 100 100 100 1.00
Upstream Filter(i) 100 000 000 100 000 000 100 100 0.00 100 100 0.00
Uniform Delay (d), s/ven208 0.0 00 198 00 00 229 48 00 241 63 00
Incr Delay (d2),siv¢h 12 00 00 03 00 00 55 02 00 84 05 00
Initial Q Delay(d3)s/iveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.9 00 00 08 00 00 09 11 00 03 27 00
LnGrp Delay(d),siveh 219 00 00 201 00 00 285 50 00 325 68 00

LnGrp LOS c c C A C A
Approach Vol, veh/h 137 62 408 710
Approach Delay, siveh 21.9 20.1 84 74
Approach LOS c C A A
Timer I ot Ay | W] L TR
Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), 5.6 33.5 10.7 73 318 10.7

Change Period (Y+Rc),s 45 4.5 45 45 45 4,5

Max Green Setting (Gmai3, ¢ 27.3 261 131 273 26.1

Max Q Clear Time (g_ctB& 4.3 59 36 75 35

Green Ext Time (p_c),s 00 23 0.7 01 47 0.2

Intersection Summaryl = :

HCM 2010 Ctrl Delay 9.8

HCM 2010 LOS A
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El Centro, CA 82243

Geo-Engineers and Geologists Ee0L N 000
landmark@landmark-ca.com

77-948 Wildcat Drive

December 4, 2018 Palm Desert, CA 92211
’ (760) 360-0665

gchandra@landmark-ca.com

Mr. Gary L. Smith
JR Simplot

302 Danenberg Drive
El Centro, CA 92243

Geotechnical Report — 2018 Update
Proposed JR Simplot Fertilizer Terminal
NWC Harris Road and UPRR Tracks
Brawley, California
LCI Report No. LE18215

Dear Mr. Smith:

This geotechnical report update is provided for design and construction of the proposed JR
Simplot Fertilizer Terminal located north of Harris Road along the west side of the Union Pacific
Railroad tracks south of Brawley, California. The enclosed report describes our review of the
original geotechnical report and soil engineering site evaluation and presents our professional
opinions regarding geotechnical conditions at the site to be considered in the design and
construction of the project. The 2007 geotechnical report is provided in Appendix D of this
report.

This executive summary presents selected elements of our findings and professional opinions.
This summary may not present all details needed for the proper application of our findings and
professional opinions. Our findings, professional opinions, and application options are best
related through reading the full report, and are best evaluated with the active participation of
the engineer of record who developed them. The findings of this study are summarized below:

e Clay soils (CL) of medium to high expansion predominate the site.

e Foundation designs should mitigate expansive soil conditions by one of the following
methods:

1. Remove and replace upper 3.0 feet of clay soils with non-expansive sands.

2. Design foundations to resist expansive forces in accordance with the 2016 California
Building Code (CBC) Chapter 18, Section 1808 or the Post-Tensioning Institute, 3™
Edition. This requires grade-beam stiffened of floor slabs (18 feet maximum on
center) or post-tensioned floor slabs. Design soil bearing pressure = 1,500 psf.
Differential movement of 1.0 to 1.5 inches can be expected for slab on grade
foundations placed on clay soils.

3. A combination of the methods described above.
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2018 Geotechnical Report Update
JR Simplot Fertilizer Terminal — Brawley, CA LCI Report No. LE18215

e The risk of liquefaction induced settlement is low (cstimated settlement of % inch at 10.5
to 50 feet below ground surface). There is a very low risk of ground rupture should
liquefaction occur.

o The site is located approximately 1.2 miles from a major fault (Imperial Fault) with
potential of a magnitude 7 event. Strong groundshaking will occur at this site and special
structural designs will be required.

o The clay soils are aggressive to concrete and steel. Concrete mixes for concrete placed in
contact with native soils shall have a maximum water cement ratio of 0.45 and a
minimum compressive strength of 4,500 psi (minimum of 6 sacks Type V cement per
cubic yard).

e All reinforcing bars, anchor bolts and hold down bolts shall have a minimum concrete
cover of 3.0 inches unless epoxy coated (ASTM D3963/A934). Hold-down straps are not
allowed at the foundation perimeter. No pressurized water lines are allowed below or
wiihin ine foundaiions.

o The clay soils are non-absorptive and are not suitable for onsite sewage disposal systems
or for infiltration in stormwater basins.

e Pavement structural sections should be designed for clay subgrade soils (R-Value = 5).

We did not encounter soil conditions that would preclude development of the proposed project
provided the professional opinions contained in this report are considered in the design and
construction of this project.

We appreciate the opportunity to provide our findings and professional opinions regarding
geotechnical conditions at the site. Please provide our office with a set of the foundation plans
and civil plans for review to insure that the geotechnical site constraints have been included in
the design documents. If you have any questions or comments regarding our findings, please
call our office at (760) 370-3000.

Respectfully Submitted,
Landmark Consultants, Inc.

No. 31921
PIRES 12-31-18
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Section 1
INTRODUCTION

1.1 Project Description

This report presents the findings of our review of the 2007 geotechnical exploration and soil
testing by Landmark for the proposed JR Simplot Fertilizer Terminal located on the 40 acre
agricultural field north of Harris Road along the west side of the Union Pacific Railroad tracks
and Newside Drain No. 1 north of Imperial, California (See Vicinity Map, Plate A-1). The
proposed development will consist of several large liquid fertilizer tanks and two large dry
fertilizer warehouse buildings. Also, the proposed facility will have an administration office,
truck scale, and associated internal roadways. A new rail spur is planned to be located along the

north side of the project site.

The office building is planned to consist of slab-on-grade foundation with masonry and/or wood-
frame concrete construction. Footing loads at exterior bearing walls are estimated at 1 to 5 Kips
per lineal foot. The warehouses are planned to consist of slab-on-grade foundation with masonry
and/or steel-frame construction. Footing loads at exterior bearing walls are estimated at 1 to 5
kips per lineal foot. Column loads are estimated to range from 5 to 100 kips. The dimensions
for the proposed steel storage tanks were not provided at the time that this report was prepared.
The estimated loads imposed at ground sutface by the loaded tanks have been estimated to range

from 1,000 to 4,000 pounds per square foot.

If structural loads exceed those stated above, we should be notified so we may evaluate their
impact on foundation settlement and bearing capacity. Site development will include deep
foundation installations, building support pad preparation, underground utility installation,

roadway and concrete flatwork placement.

1.2 Purpose and Scope of Work

The purpose of this geotechnical report update was to review the subsurface soil at selected
locations within the site, evaluation of physical/engineering properties of the site soils, and

liquefaction potential during seismic events.

Landmark Consultants, Inc. Page 1
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Professional opinions were developed from field and laboratory test data and are provided in this
report regarding geotechnical conditions at this site and the effect on design and construction.

The scope of our services consisted of the following:

» Field exploration and in-situ testing of the site soils at selected locations and depths.

» Laboratory testing for physical and/or chemical properties of selected samples.

» Review of the available literature and publications pertaining to local geology, faulting,
and seismicity.

» Engineering analysis and evaluation of the data collected.

» Preparation of this report presenting our findings and professional opinions regarding the
geotechnical aspects of project design and construction.

This report addresses the following geotechnical parameters:

onditions

» Subcurface soil and groundwater

» Site geology, regional faulting and seismicity, near source factors, and site seismic
accelerations

» Liquefaction potential and its mitigation

» Expansive soil and methods of mitigation

» Aggressive soil conditions to metals and concrete

Professional opinions with regard to the above parameters are provided for the following:

» Site grading and earthwork
» Building pad and foundation subgrade preparation
» Allowable soil bearing pressures and expected settlements

v

Concrete slabs-on-grade

Lateral earth pressures

Excavation conditions and buried utility installations

Mitigation of the potential effects of salt concentrations in native soil to concrete mixes
and steel reinforcement

v v v

v

Seismic design parameters
» Pavement structural sections

Our scope of work for this report did not include additional field or laboratory evaluation of the

site.

Landmark Consultants, Inc. Page 2
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1.3 Authorization

Mr. Gary Smith of JR Simplot provided authorization by written agreement to proceed with our
work on November 15, 2018. We conducted our work according to our written proposal dated

November 15, 2018.
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Section 2
METHODS OF INVESTIGATION

2.1 Field Exploration

The subsurface exploration for the 2007 report was performed on November 19, 2007 using
Holguin, Fahan, & Associates, Inc. of Cypress, California to advance four (4) electric cone
penetrometer (CPT) soundings to an approximate depth of 50 feet below existing ground surface.
The soundings were made at the locations shown on the Site and Exploration Plan (Plate A-2).
The approximate sounding locations were established in the ficld and plotted on the site map by

sighting to discernable site features.

CPT soundings provide a continuous profile of the soil stratigraphy with readings every 2.5cm (1
inch) in depth. Direct sampling for visual and physical confirmation of soil properties has been
used by our firm to estabiish direct correlations with CPT exploration in this geographical

region.

The CPT exploration was conducted by hydraulically advancing an instrumented Hogentogler
10cm? conical probe into the ground at a rate of 2cm per second using a 23-ton truck as a
reaction mass. An electronic data acquisition system recorded a nearly continuous log of the
resistance of the soil against the cone tip (Qc) and soil friction against the cone sleeve (Fs) as the
probe was advanced. Empirical relationships (Robertson and Campanella, 1989) wete then
applied to the data to give a continuous profile of the soil stratigraphy. Interpretation of CPT
data provides correlations for SPT blow count, phi ($) angle (soil friction angle), undrained shear
strength (Su) of clays and over-consolidation ratio (OCR). These correlations may then be used
to evaluate vertical and lateral soil bearing capacities and consolidation characteristics of the

subsurface soil.

Additional subsurface exploration was performed on November 20, 2007 using 2R Drilling of
Ontario, California to advance eight (8) borings to depths of 5 to 51.5 feet below existing ground
surface. The borings were advanced with a truck-mounted, CME 55 drill rig using 8-inch
diameter, hollow-stem, continuous-flight augers. The approximate boring locations were
established in the field and plotted on the site map by sighting to discernable site features. The
boring locations are shown on the Site and Exploration Plan (Plate A-2).

Landmark Consultants, Inc. Page 4
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A staff engineer observed the drilling operations and maintained a log of the soil encountered
and sampling depths, visually classified the soil encountered during drilling in accordance with
the Unified Soil Classification System, and obtained drive tube and bulk samples of the
subsurface materials at selected intervals. Relatively undisturbed soil samples were retrieved
using a 2-inch outside diameter (OD) split-spoon sampler or a 3-inch OD Modified California
Split-Barrel (ring) sampler. The samples were obtained by driving the sampler ahead of the
auger tip at selected depths. The drill rig was equipped with a 140-pound CME automatic
hammer for conducting Standard Penetration Tests (SPT). The number of blows required to
drive the samplers 12 inches into the soil is recorded on the boring logs as “blows per foot”.
Blow counts reported on the boring logs represent the field blow counts. No corrections have
been applied for effects of overburden pressure, automatic hammer drive energy, drill rod
lengths, liners, and sampler diameter. Pocket penetrometer readings were also obtained to

evaluate the stiffness of cohesive soils retrieved from sampler barrels.

After logging and sampling the soil, the exploratory borings were backfilled with the excavated
material. The backfill was loosely placed and was not compacted to the requirements specified

for engineered fill.

The subsurface borings logs and interpretive logs of the CPT soundings are presented on Plates
B-1 through B-12 in Appendix B (Appendix D of this repor). A key to the interpretation of CPT
soundings and the borings logs are presented on Plates B-13 and B-14, respectively. The
stratification lines shown on the subsurface logs represent the approximate boundaries between
the various strata. However, the transition from one stratum to another may be gradual over

some range of depth.
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2.2 Laboratory Testing

Laboratory tests were conducted on selected bulk (auger cuttings) and relatively undisturbed soil
samples obtained in thin-wall tubes from the soil boring to aid in classification and evaluation of
selected engineering properties of the site soils. The tests were conducted in general
conformance to the procedures of the American Society for Testing and Materials (ASTM) or
other standardized methods as referenced below. The laboratory testing program consisted of the

following tests:

v

Plasticity Index (ASTM D4318) — used for soil classification, settlement estimates and
expansive soil design criteria.

»  Particle Size Analyses (ASTM D422) — used for soil classification and liquefaction
evaluation

»  Unit Dry Densities (ASTM D2937) and Moisture Contents (ASTM D2216) — used for
insitu soil parameters.

»  One Dimensional Consolidation (ASTM D2435) — used for settlement estimates.
»  Unconfined Compression (ASTM D2166) — used for soil strength estimates.
» R Value (ASTM D2844) — used for pavement structural section design

»  Chemical Analyses (soluble sulfates & chlorides, pH, and resistivity) (Caltrans
Methods) — used for concrete mix evaluations and corrosion protection
requirements.

The laboratory test results are presented on the subsurface logs in Appendix B and on Plates C-1
through C-8 in Appendix C (Appendix D of this report).

Engineering parameters of soil strength, compressibility and relative density utilized for
developing design criteria provided within this report were either extrapolated from correlations
with the subsurface CPT data or from data obtained from the field and laboratory testing

program.
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Section 3
DISCUSSION

3.1 Site Conditions

At the time of the 2007 report, the project site was vacant, flat-lying with Sudan grass stubble
covering the site and consists of approximately 40-acres of agricultural land. The project site is
trapezoidal in plan view with the east side of the site angled to the northeast along the Newside
Drain No. 1. The site is bounded on the south by Harris Road, a paved two-lane rural road
(planned as a 4 to 6 lane county arterial) and the east by the Newside Drain, an earthen
agricultural runoff water drainage ditch. The Newside Drain is approximately 8 feet deep. A
concrete irrigation ditch is located along the north side of the site and a small earthen irrigation
ditch is located on the west side of the site. The Spreckles Sugar sugar beet refining facility is
located approximately %-mile north of the site. Agricultual fields are located to the north, south,

east and west sides of the proposed project property.

The project site lies at an elevation of approximately 80 feet below mean sea level (El. 920 local
datum) in the Imperial Valley region of the California low desert. The surrounding properties lie
on terrain which is flat (planar), part of a large agricultural valley, which was previously an
ancient lake bed covered with fresh water to an elevation of 43+ feet above MSL. Annual
rainfall in this arid region is less than 3 inches per year with four months of average summertime

temperatures above 100 °F. Winter temperatures are mild, seldom reaching freezing.

3.2 Geologic Setting

The project site is located in the Imperial Valley portion of the Salton Trough physiographic
province. The Salton Trough is a topographic and geologic structural depression resulting from
large scale regional faulting. The trough is bounded on the northeast by the San Andreas Fault
and Chocolate Mountains and the southwest by the Peninsular Range and faults of the San
Jacinto Fault Zone. The Salton Trough represents the northward extension of the Guilf of
California, containing both marine and non-marine sediments deposited since the Miocene
Epoch (Morton, 1977). Tectonic activity that formed the trough continues at a high rate as
evidenced by deformed young sedimentary deposits and high levels of seismicity. Figure 1

shows the location of the site in relation to regional faults and physiographic features.
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The Imperial Valley is directly underlain by lacustrine deposits, which consist of interbedded
lenticular and tabular silt, sand, and clay. The Late Pleistocene to Holocene (present) lake
deposits are probably less than 100 feet thick and derived from periodic flooding of the Colorado
River which intermittently formed a fresh water lake (Lake Cahuilla). Older deposits consist of
Miocene to Pleistocene non-marine and marine sediments deposited during intrusions of the Gulf
of California. Basement rock consisting of Mesozoic granite and Paleozoic metamorphic rocks
are estimated to exist at depths between 15,000 - 20,000 feet.

3.3 Subsurface Soil

The U. S. Soil Conservation Service compiled a map of surface soil conditions based on a
thirteen-year study from 1962-1975 (Zimmerman, 1981). The Soil Survey maps were published
in 1981 and indicate that surficial deposits at the project site and surrounding area consist
predominantly of silty clay and silty clay loams of the Holtville and Imperial soil groups (see
Plate A-3). These loams are formed in sediment and alluvium of mixed origin (Colorado River

overflows and fresh-water lake-bed sediments).

Subsurface soils encountered during the field exploration conducted on November 19 and 20,
2007 consist of dominantly stiff to very stiff clay and silty clay to a depth of 44 feet with an
interbedded layer of silts/clayey silt and silty sand encountered at a depth of 10 feet to 14 feet.
Sandy silt and silty sand was encountered at a depth of 44 to 51.5 feet, the maximum depth of
exploration. The subsurface logs (Plates B-1 through B-12) depict the stratigraphic relationships

of the various soil types.

The native surface clays exhibit moderate to high swell potential (Expansion Index, EI = 50 to
110) when correlated to Plasticity Index tests (ASTM D4318) performed on the native clays.
The clay is expansive when wetted and can shrink with moisture loss (drying). Development of
building foundations, concrete flatwork, and asphaltic concrete pavements should include
provisions for mitigating potential swelling forces and reduction in soil strength, which can occur
from saturation of the soil. Causes for soil saturation include landscape irrigation, broken utility

lines, or capillary rise in moisture upon sealing the ground surface to evaporation.
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Moisture losses can occur with lack of landscape watering, close proximity of structures to
downslopes and root system moisture extraction from deep rooted shrubs and trees placed near
the foundations. The design engineer (foundations) should consider the effects of non-uniform
moisture conditions around the entire foundation when selecting design criteria for the
foundations. Typical measures used for similar industrial projects to remediate expansive soil

include:

»  Replacement of expansive silts/clays with non-expansive sands or silts.

»  Moisture conditioning subgrade soils to a minimum of 5% above optimum moisture
(ASTM D1557) within the drying zone of surface soils.

»  Capping silt/clay soil with a non-expansive sand layer of sufficient thickness (3.0 feet
minimum) to reduce the effects of soil shrink/swell.
Design of foundations that are resistant to shrink/swell forces of silt/clay soil.

» A combination of the methods described above

3.4 Groundwater

One (1) 2-inch diameter piezometer was installed in Boring B-2 to a depth of 20 feet at the
project site. Groundwater was encountered in the piezometer at a depth of 5 feet on November
22, 2007, two (2) days after placement of the piezometer. There is uncertainty in the accuracy of
short-term water level measurements, particularly in fine-grained soil. Groundwater levels may
fluctuate with precipitation, irrigation of adjacent properties, drainage, and site grading. The
referenced groundwater level should not be interpreted to represent an accurate or permanent

condition.

Subsurface agricultural tile drainage pipelines (4-inch diameter plastic or clay perforated
pipelines encapsulated by sand/gravel envelope) exist at a depth of 6.0 to 8.0 feet below this site
and have assisted in preventing an artificially high groundwater depth. Abandoning and
plugging the subsurface drainage pipelines can allow groundwater levels to rise variably across
the site. Cutting the subsurface tile drain pipelines with utility trenches will likely result in some
localized trench flooding. Base line collectors should be crushed in-place and trench backfill
compacted (85-90%).

Landmark Consultants, Inc. Page 9
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The 4-inch lateral pipeline drains are not required to be removed or crushed in-place. The 4-inch
pipelines should be plugged if encountered during site excavations. A copy of the tile drainage
system plat as obtained from Imperial Irrigation District records is attached in Appendix A
(Appendix D).

3.5 Faulting

The project site is located in the seismically active Imperial Valley of southern California with
numerous mapped faults of the San Andreas Fault System traversing the region. The San
Andreas Fault System is comprised of the San Andreas, San Jacinto, and Elsinore Fault Zones in
southern California. The Imperial fault represents a transition from the more continuous San
Andreas fault to a more nearly echelon pattern characteristic of the faults under the Gulf of
California (USGS, 1990). We have performed a computer-aided search of known faults or
seismic zones that lie within a 34 mile (54 kilometer) radius of the project site (Table 1).

A fault map illustrating known active faults relative to the site is presented on Figure 1, Regional
Fault Map. Figure 2 shows the project site in relation to local faults. The criterion for fault
classification adopted by the California Geological Survey defines Earthquake Fault Zones along
Holocene-active or pre-Holocene faults (CGS, 2018b). Earthquake Fault Zones are regulatory
zones that address the hazard of surface fault rupture. A Holocene-active fault is one that has
ruptured during Holocene time (within the last 11,700 years). A pre-Holocene fault is a fault that
has not ruptured in the last 11,700 years. Pre-Holocene faults may still be capable of surface
rupture in the future, but are not regulated by the A-P act.

Review of the current Alquist-Priolo Earthquake Fault Zone maps (CGS, 2018a) indicates that
the nearest mapped Earthquake Fault Zone is the Imperial fault located approximately 1.2 miles

east of the project site.
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3.6 General Ground Motion Analysis

The project site is considered likely to be subjected to moderate to strong ground motion from
earthquakes in the region. Ground motions are dependent primarily on the earthquake magnitude
and distance to the seismogenic (rupture) zone. Acceleration magnitudes also are dependent
upon attenuation by rock and soil deposits, direction of rupture and type of fault; therefore,

ground motions may vary considerably in the same general area.

CBC General Ground Motion Parameters: The 2016 CBC general ground motion parameters are
based on the Risk-Targeted Maximum Considered Earthquake (MCERr). The U.S. Geological
Survey “U.S. Seismic Design Maps Web Application” (USGS, 2018) was used to obtain the site
coefficients and adjusted maximum considered earthquake spectral response acceleration

parameters. The site soils have been classified as Site Class D (stiff soil profile). Design
spectral response acceleration parameters are defined as the earthquake ground motions that are
two-thirds (2/3) of the corresponding MCEr ground motions. Design earthquake ground motion
parameters are provided in Table 2. A Risk Category II was determined using Table 1604A.5
and the Seismic Design Category is E since S; is greater than 0.75g

The Maximum Considered Earthquake Geometric Mean (MCEg) peak ground acceleration
(PGAwm) value was determined from the “U.S. Seismic Design Maps Web Application” (USGS,
2018) for liquefaction and seismic settlement analysis in accordance with 2016 CBC Section
1803A.5.12 and CGS Note 48 (PGAm = Frga*PGA). A PGAwm value of 0.82g has been

determined for the project site.

3.7 Seismic and Other Hazards

» Groundshaking. The primary seismic hazard at the project site is the potential for strong
groundshaking during earthquakes along the Imperial, Brawley, and Superstition Hills faults.
» Surface Rupture. The California Geological Survey (2016) has established Earthquake
Fault Zones in accordance with the 1972 Alquist-Priolo Earthquake Fault Zone Act. The
Earthquake Fault Zones consists of boundary zones surrounding well defined, active faults or
fault segments. The project site does not lie within an A-P Earthquake Fault Zone; therefore,

surface fault rupture is considered to be low at the project site.
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» Liquefaction. Liquefaction is a potential design consideration because of underlying
saturated sandy substrata. The potential for liquefaction at the site is discussed in more detail

in Section 3.8.

Qther Potential Geologic Hazards.

» Landsliding. The hazard of landsliding is unlikely due to the regional planar topography.
No ancient landslides are shown on geologic maps of the region and no indications of
landslides were observed during our site investigation.

» Volcanic hazards. The site is not located in proximity to any known volcanically active area
and the risk of volcanic hazards is considered very low.

» Tsunamis and seiches. The site is not located near any large bodies of water, so the threat
of tsunami, seiches, or other seismically-induced flooding is unlikely.

» Flooding. The project site is located in FEMA Flood Zone X, an area determined to be
outside the 0.2% annual chance floodplain (FIRM Panel 06025C1375C).

» Expansive soil. In general, much of the near surface soils in the Imperial Valley consist of
silty clays and clays which are moderate to highly expansive. The expansive soil conditions

are discussed in more detail in Section 3.3.

3.8 Liquefaction

Liquefaction occurs when granular soil below the water table is subjected to vibratory motions,
such as produced by earthquakes. With strong ground shaking, an increase in pore water
pressure develops as the soil tends to reduce in volume. If the increase in pore water pressure is
sufficient to reduce the vertical effective stress (suspending the soil particles in water), the soil
strength decreases and the soil behaves as a liquid (similar to quicksand). Liquefaction can
produce excessive settlement, ground rupture, lateral spreading, or failure of shallow bearing

foundations. Four conditions are generally required for liquefaction to occur:

9] the soil must be saturated (relatively shallow groundwater);

@) the soil must be loosely packed (low to medium relative density);

(3) the soil must be relatively cohesionless (not clayey); and

“) groundshaking of sufficient intensity must occur to function as a trigger
mechanism.

All of these conditions exist to some degree at this site.
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Methods of Analysis: Liquefaction potential at the project site was evaluated using the 1997
NCEER Liquefaction Workshop methods. The 1997 NCEER methods utilize direct SPT blow
counts or CPT cone readings from site exploration and earthquake magnitude/PGA estimates

from the seismic hazard analysis. The resistance to liquefaction is plotted on a chart of cyclic
shear stress ratio (CSR) versus a corrected blow count Nio) or Qcin. A PGAwm value of 0.82g
was used in the analysis with a 5-foot groundwater depth and a threshold factor of safety (FS) of
1.3.

The computer program CLiq (Version 2.2.0.32, Geologismiki, 2017) was utilized for
liquefaction assessment at the project site. The estimated settlements have been adjusted for
transition zones between layers and the post liquefaction volumetric strain has been weighed
with depth (Robertson, 2014 and Cetin et al., 2009). Computer printouts of the liquefaction

analyses are provided in Appendix B.

The fines content of liquefiable sands and silts increases the liquefaction resistance in that more
ground motion cycles are required to fully develop increased pore pressures. The CPT tip
pressures (Qc) were adjusted to an equivalent clean sand pressure (Qcines) in accordance with
Robertson and Wride (1997).

The soil encountered at the points of exploration included saturated silts and silty sands that
could liquefy during 2 Maximum Considered Earthquake. Liquefaction can occur within several
isolated silt and sand layers between depths of 10.5 to 50 feet. The likely triggering mechanism
for liquefaction appears to be strong groundshaking associated with the rupture of the Imperial

and Superstition Hills faults. The analysis is summarized in the table below.

Table 3. Summary of Liquefaction Analysis

) ] Depth To First Potential Induced
Boring Location . .
Liquefiable Zone (ft) Settlement (in)
CPT-1 44.5 Ya
CPT-2 11.0 Ve
CPT-3 11.0 V2
CPT-4 10.5 Y2
Landmark Consultants, Inc. Page 13
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Liquefaction Induced Settlements: Based on empirical relationships, total induced settlements

are estimated to be about % inch should liquefaction occur. The magnitude of potential
liquefaction induced differential settlement is estimated at be two-thirds of the total potential
settlement in accordance with California Special Publication 117; therefore, there is a potential

for Y inch of liquefaction induced differential settlement at the project site.

The differential settlement based on seismic settlements is estimated at % inch over a distance of

100 feet. Foundations should be designed for a maximum deflection of L/720.

Because of the depth of the liquefiable layer, the 10.5 foot thick non-liquefiable clay layer will
likely act as a bridge over the liquefiable layer resulting in a fairly uniform ground surface
settlement; therefore, wide area subsidence of the soil overburden would be the expected effect

of liquefaction rather than bearing capacity failure of the proposed structures.

Liquefaction Induced Ground Failure: Based on research from Ishihara (1985) and Youd and

Garris (1995) small ground fissure or sand boil formation is unlikely because of the thickness of
the overlying unliquefiable soil. Sand boils are conical piles of sand derived from the upward
flow of groundwater caused by excess porewater pressures created during strong ground shaking.
Sand boils are not inherently damaging by themselves, but are an indication that liquefaction
occurred at depth (Jones, 2003). Liquefaction induced lateral spreading is not expected to occur
at this site due to the planar topography. According to Youd (2005), if the liquefiable layer lies
at a depth greater that about twice the height of a free face, lateral spread is not likely to develop.
No slopes or free faces occur at this site except for the open drain along the east side of the site,
which depths are substantially above the first liquefiable layer.

Mitigation: Based on an estimate of less than ' inch of liquefaction induced settlements, no

mitigation is required at this project site.

Landmark Consultants, Inc. Page 14

EEC ORIGINAL PKG



2018 Geotechnical Report Update
JR Simplot Fertilizer Terminal — Brawley, CA LCI Report No. LE18215

Section 4
DESIGN CRITERIA

4.1 Site Preparation

Clearing and Grubbing: All surface improvements, debris or vegetation including grass, crops,

and weeds on the site at the time of construction should be removed from the construction area.
Root balls should be completely excavated. Organic strippings should be stockpiled and not
used as engineered fill. All trash, construction debris, concrete slabs, old pavement, landfill, and
buried obstructions such as old foundations and utility lines exposed during rough grading
should be traced to the limits of the foreign material by the grading contractor and removed
under our supervision. Any excavations resulting from site clearing should be sloped to a bowl
shape to the lowest depth of disturbance and backfilled under the observation of the geotechnical

engineer’s representative.

Mass Grading: Prior to placing any fills, the surface 12 inches of soil should be removed, the
exposed surface uniformly moisture conditioned to a depth of 8 inches by discing and wetting to
a minimum of optimum plus 5% and recompacted to 85% to 90% of ASTM D1557 maximum
density. Onsite native clays placed as engineered fill should be uniformly moisture conditioned
by discing and wetting or drying to optimum plus 5 to 10% and compacted in 6 inch maximum
lifts to 85% to 90% relative compaction. Clods shall be reduced by discing to a maximum

dimension of 1.0 inch prior to being placed as fill.

The site is underlain by tile drain lines at a depth of approximately 6.0 to 8.0 feet below ground
surface (see Appendix A). Tile lines should be cut and plugged at the street crossings. The
pipelines are likely full of water and may temporarily flood excavations if not capped promptly.
Base lines (6 to 8 inch diameter) should be located and crushed in-place with the backfill
compacted to a minimum 90% of ASTM D1557 maximum density.

Building Pad Preparation: The existing surface soil within the office, maintenance shop, and
other light buildings foundation areas should be removed to 36 inches below the building pad
elevation or existing grade (whichever is lower) extending five feet beyond all exterior

wall/column lines (including adjacent concreted areas).
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Exposed subgrade should be scarified to a depth of 8 inches, uniformly moisture conditioned to 5
to 10% above optimum moisture content and recompacted to 85 to 90% of the maximum density
determined in accordance with ASTM D1557 methods.

Heavy Loaded Structures Foundation Subgrade Preparation: For heavy loaded structures

designed to be founded on structural mat foundations such as steel storage tanks, site preparation
should consist of excavating to the bottom of the proposed foundation elevation (2.0 to 4.0 feet
below ground surface). Exposed subgrade should be inspected by the geotechnical engineer and
if found to be loose, shall be scarified to a depth of 8 inches, uniformly moisture conditioned to 4
to 8% above optimum and recompacted to a minimum of 90% of the maximum density
determined in accordance with ASTM D1557 methods.

Structural Fill Recommendations: The native soil is suitable for use as engineered fill provided

iEishec-foni-Concantiationa-or-or ganicmaticror-otherdelcterions-material—Ths-Hll-seil-should
be uniformly moisture conditioned by discing and watering to the limits specified above, placed
in maximum 8-inch lifts (loose), and compacted to the limits specified above. Clay soil should
not be compacted greater than 90% relative compaction because highly compacted soil will

result in increased swelling.

If foundation designs are to be utilized for lightly loaded structures which do not include
provisions for expansive soil, an engineered building support pad consisting of 3.0 feet of
granular soil, placed in maximum 8-inch lifts (loose), compacted to a minimum of 90% of
ASTM D1557 maximum density at 2% below to 4% above optimum moisture, should be placed
below the bottom of the slab.

Imported fill soil (for foundations designed for expansive soil conditions) should have a
Plasticity Index less than 35 and sulfates (SO4) less than 3,000 ppm. For foundations not
designed for expansive soil conditions, non-expansive, granular soil meeting the USCS
classifications of SM, SP-SM, or SW-SM with a maximum rock size of 3 inches and 5 to 35%
passing the No. 200 sieve shall be used. The geotechnical engineer should approve imported fill
soil sources before hauling material to the site. Imported granular fill should be placed in lifts no
greater than 8 inches in loose thickness and compacted to a minimum of 95% of ASTM D1557

maximum dry density at optimum moisture +2%.
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In areas other than the building pad which are to receive area concrete slabs, the ground surface
should be presaturated to a minimum depth of 36 inches and then scarified to 8 inches, moisture
conditioned to a minimum of 5% over optimum, and recompacted to 85-90% of ASTM D1557

maximum density just prior to concrete placement.

Moisture Control _and Drainage: The moisture condition of the building pad should be

maintained during trenching and utility installation until concrete is placed or should be rewetted
before initiating delayed construction. If soil drying is noted, a 2 to 3 inch depth of water may be
used in the bottom of footings to restore footing subgrade moisture and reduce potential edge lift.
Adequate site drainage is essential to future performance of the project. Infiltration of excess
irrigation water and stormwaters can adversely affect the performance of the subsurface soil at
the site. Positive drainage should be maintained away from all structures to prevent ponding and
subsequent saturation of the native clay soil. If landscape itrigation is allowed next to the
building, drip irrigation systems or lined planter boxes should be used. The subgrade soil should
be maintained in a moist, but not saturated state, and not allowed to dry out. Drainage should be

maintained without ponding.

Observation and Density Testing: All site preparation and fill placement should be continuously

observed and tested by a representative of a qualified geotechnical engineering firm. Full-time
observation services during the excavation and scarification process is necessary to detect
undesirable materials or conditions and soft areas that may be encountered in the construction
area. The geotechnical firm that provides observation and testing during construction shall
assume the responsibility of "geotechnical engineer of record" and, as such, shall perform
additional tests and investigation as necessary to satisfy themselves as to the site conditions and

the geotechnical parameters for site development.

Auxiliary Structures Foundation Preparation: Auxiliary structures such as free standing or

retaining walls should have footings extended to a minimum of 30 inches below grade. The
existing soil beneath the structure foundation prepared in the manner described for the building

pad except the preparation needed only to extend 18 inches below and beyond the footing.
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4.2 Utility Trench Backfill

Utility Trench Backfill: Trench backfill for utilities should conform to the specifications shown
on Plate D-1 (Appendix D), using either Type A, B or C backfill.

Type A backfill for HDPE pipe (above groundwater) consists of a 4 to 8 inch bed of %-inch
crushed rock below the pipe and pipezone backfill (to 12” above top of pipe) consisting of
crusher fines (sand). Sewer pipes (SDR-35), water mains, and stormdrain pipes of other than
HDPE pipe may use crusher fines for bedding. The crusher fines shall be compacted to a
minimum of 95% of ASTM D1557 maximum density. Pipe deflection should be checked to not
exceed 2% of pipe diameter. Native clay/silt soils may be used to backfill the remainder of the
trench. Soils used for trench backfill shall be compacted to a minimum of 90% of ASTM D1557
maximum density, except the top 12 inches shall be compacted to 95% (if granular trench
backfill).

Type B backfill for HDPE pipe (shallow cover) requires 6 inches of %-inch crushed rock as
bedding and to springline of the pipe. Thereafter, sand/cement slurry (3 sack cement factor)
should be used to 12 inches above the top of the pipe. Native clay and silt soils may be used in

the remainder of the trench backfill as specified above.

Type C backfill for HDPE pipe (below or partially below groundwater) shall consist of a
geotextile filter fabric encapsulating %-inch crushed rock. The crushed rock thickness shall be 6
inches below and to the sides of the pipe and shall extend to 12 inches above the top of the pipe.
The filter fabric shall cover the trench bottom, sidewalls and over the top of the crushed rock.

Native clay and silt soils may be used in the remainder of the trench backfill as specified above.

Type C backfill must be used in wet soils and below groundwater for all buried utility
pipelines. Where pipeline excavation are planned below the ground water surface,
dewatering (by well points) is required to at least 24 inches below the trench bottom prior
to excavation. Type A backfill may be used in the case of a dewatered trench condition in

clay soils only.
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On-site soil free of debris, vegetation, and other deleterious matter may be suitable for use as
utility trench backfill above pipezone, but may be difficult to uniformly maintain at specified
moistures and compact to the specified densities. Native backfill should only be placed and

compacted after encapsulating buried pipes with suitable bedding and pipe envelope material.

Imported granular material is acceptable for backfill of utility trenches. Granular trench backfill
used in building pad areas should be plugged with a solid (no clods or voids) 2-foot width of
native clay soils at each end of the building foundation to prevent landscape water migration into

the trench below the building.

Backfill soil of utility trenches within paved areas should be uniformly moisture conditioned to a
minimum of 4% above optimum moisture, placed in layers not more than 6 inches in thickness
and mechanically compacted to a minimum of 90% of the ASTM D1557 maximum dry density,
except that the top 12 inches shall be compacted to 95% (if granular trench backfill).

4.3 Spread Footing Foundations and Settlements

Shallow spread and continuous wall footings are suitable to support the structures associated
with the building for offices, maintenance shop, etc. provided they are structurally tied with
grade-beams to continuous perimeter wall footings to resist differential movement associated
with expansive soils and potential soil liquefaction at depth. Exterior footings shall be founded a
minimum of 24 inches below the surface of the building support pad on a layer of properly
prepared and compacted native soil or 18 inches below the surface of the building support pad
when supported on a non-expansive granular fill as described in Section 4.1. Interior footings

shall have a minimum embedment depth of 12 inches.

The foundations may be designed using an allowable soil bearing pressure of 1,500 psf for
compacted native clay soil and 2,000 psf when foundations are supported on imported sands
(extending a minimum of 1.0 feet below footings). The allowable soil pressure may be increased
by 20% for each foot of embedment depth of the footings in excess of 18 inches and by one-third
for short term loads induced by winds or seismic events. The maximum allowable soil pressure

at increased embedment depths shall not exceed 3,000 psf (clays).
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As an alternative to shallow spread foundations, flat plate structural mats or grade-beam
reinforced foundations may be used to mitigate expansive soil heave and/or liquefaction related

movement.

Flat Plate Structural Mats: Flat plate structural mats may be used to mitigate expansive soils at

the project site. The structural mat shall have a double mat of steel (minimum No. 4’s @ 12
inches O.C. each way — top and bottom) and a minimum thickness of 10 inches. Mat edges shall
have a minimum edge footing of 12 inches width and 24 inches depth (below the building pad
surface). Mats may be designed by CBC Chapter 18, Section 1808A.6.2 methods (WRI/CRSI
Design of Slab-on-Ground Foundations).

Structural mats may be designed for a modulus of subgrade reaction (Ks) of 50 pci when placed
on compacted clay or a subgrade modulus of 300 pci when placed on 3.0 feet of granular fill.
Mats shall overlay 2 inches of sand and a 10-mil polyethylene vapor retarder. The building
support pad shall be moisture conditioned and recompacted as specified in Section 4.1 of this

report.

Grade-beam Reinforced Foundations: Specific soil data for structures with grade-beam

reinforced foundations placed on the native clays (without replacement of the surface clays with
3.0 feet of granular fill or lime treated soil placed over native clays) are presented below in
accordance with the design method given in CBC Chapter 18 Section 1808A.6.2 (WRI/CRSI
Design of Slab-on-Ground Foundations):

Weighted Plasticity Index (PI) = 32
Slope Coefficient (Cs)=1.0

Strength Coefficient (Co) = 0.9

Climatic Rating (Cw) = 15

Effective PI =26

Maximum Grade-beam Spacing = 18 feet

Resistance to horizontal loads will be developed by passive earth pressure on the sides of
footings and frictional resistance developed along the bases of footings and concrete slabs.
Passive resistance to lateral earth pressure may be calculated using an equivalent fluid pressure
of 250 pcf (300 pcf for imported sands) to resist lateral loadings.
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The top one foot of embedment should not be considered in computing passive resistance unless
the adjacent area is confined by a slab or pavement. An allowable friction coefficient of 0.25

(0.35 for imported sands) may also be used at the base of the footings to resist lateral loading.

Foundation movement under the estimated static (non-seismic) loadings and static site conditions
are estimated to not exceed 1 inch with differential movement of about two-thirds of total
movement for the loading assumptions stated above when the subgrade preparation guidelines
given above are followed. Seismically induced liquefaction settlement of the surrounding land

mass and structure may be on the order of !4 inch (total) and 4 inch (differential).

Structural Mat Foundations for Heavy Structures: Structural concrete mat foundations are

suitable to support the proposed above ground steel storage tanks. The mat shall be founded on
the native clays or a layer of properly prepared and compacted soil as described in the Site
Preparation Section. The foundations may be designed using an allowable soil bearing pressure
of 1,500 psf at 2.0 foot depth into native clay soils. The allowable soil pressure may be
increased by 20% for each foot of embedment depth in excess of 24 inches and by one-third for
short term loads induced by winds or seismic events. The maximum allowable soil pressure at

increased embedment depths shall not exceed 4,000 psf.

Structural mats may be designed for a modulus of subgrade reaction (Ks) of 100 pci when placed
on compacted native clay. The structure support pad shall consist of stiff native clay or shall be
moisture conditioned and recompacted as specified in the Site Preparation Section of this Report.

Resistance to horizontal loads will be developed by passive earth pressure on the sides of
footings and frictional resistance developed along the bases of footings and concrete slabs.
Passive resistance to lateral earth pressure may be calculated using an equivalent fluid pressure
of 250 pcf to resist lateral loadings. The top one foot of embedment should not be considered in
computing passive resistance unless the adjacent area is confined by a slab or pavement. An
allowable friction coefficient of 0.30 may also be used at the base of the structural mat to resist

lateral loading.
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Settlement estimates (in inches) developed for different footing and mat dimensions embedded a
minimum of 2.0 feet into native soils and loaded to 1000, 2,000, 3,000 and 4,000 psf follow:

Table 4: Settlement Estimates (inches)

Load, Size of Footing or Mat (ft.)

psf 5x5 | 10x10 | 15x15|20x20 | 25x25 | 30x 30
1,000 0.6 1.0 1.3 1.6 1.8 2.0
2,000 1.0 1.7 2.2 2.7 3.1 34
3,000 1.3 23 3.0 36 4.1 4.6
4,000 1.6 2.8 3.6 4.4 5.1 5.7

4.4 Steel Tank Foundations and Settlements

Site Preparation and Grading: The existing soils underlying the steel storage tanks should be

removed to a depth of 36 inches below ground surface extending to a minimum of 5 feet beyond
the perimeter of the tanks. The surface 8 inches of native soil exposed at the subexcavation and
footing excavation level should be compacted to 85 - 90 % of ASTM D1557 maximum density
at 5 to 10% above optimum moisture. The area should then be brought to finish grade with
engineered fill consisting of the following components:

. 24 inches of crushed aggregate base
° 8 inches of crushed rock
. 4 inches of oiled sand

As a minimum, a steel ring should be placed to contain the crushed rock subgrade below the
tank. The rock fill should be placed to the top of the ring wall. The fill may be crowned about
40% of the total center settlement to allow for differential settlement between the tank perimeter

and center.
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The engineered fill should be placed in 8-inch maximum loose lifts and compacted to a
minimum 95% of ASTM D1557 maximum density within 2% of optimum moisture. The
crushed rock tank underlayment should meet the gradation requirements of ASTM C33, size 57
(1” x No. 4 rock). The proposed source of engineered fill and rock should be submitted to the

geotechnical engineer for review and testing to verify conformance to these requirements.

Tank Foundations: Flexible steel tanks, which can withstand large settlements, generally require
minimal foundations, allowing settlement to occur and using flexible connections to inlet/outlet
piping. The tanks should have a perimeter ring wall foundation which supports the tank wall and

roof.

The interior footings and the ringwall may be proportioned for a net load of 1,500 to 2,000 psf
for roof dead load (plus sustained live load) excluding the weight of the liquid fertilizer. This
soil pressure can be increased by one third for transient and seismic loads. The minimum depth
of the ring wall footing should be 18 inches below the finished ground surface. The minimum

footing width should be 12 inches.

Estimated Tank Settlements: The subsurface clays are saturated and overconsolidated in their

natural state. Imposed foundations loads can consolidate the soils by reducing the void ratio
through pore water expulsion. The amount of vertical settlement that occurs as a result of soil

compression varies with applied loads, foundation shape and width.

Moderately loaded structures, such as the flexible steel tanks which can withstand large
settlements, will generally require minimal foundations, allowing settlement to occur and using
flexible connections to inlet/outlet utility lines. The silts and clays will consolidate fairly slowly
because of their low permeability. Flexible connections such a "Flex-Tend" expansion joints
should be used to connect exterior piping with the tank. The tank should be preloaded and
monitored for settlement prior to making piping connections. It may be necessary to readjust

piping connections after the loading sequence.

Estimated settlements were calculated using the consolidation and field data test data for the silt
and clay strata and Schmertman's analysis for the granular strata using the CPT engineering
properties correlations. The soils to a depth of the diameter of the tanks (20 to 100 feet) may be

significantly stressed so as to contribute to the overall settlement.
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The estimated settlements for different tanks heights and diameters are provided in the table

below:
Table 5: Estimated Center Settlements of Tanks
Diameter (ft)
Height, ft
20 40 60 80 100
20 2% 4.0” 4.77 5.1”7 547
24 2.8” 4.4” 5.2” 5.7 5.9”
28 3.1 4,97 5.9” 6.4” 6.7”
36 3.6” 5.8” 6.9” 747 7.8”
50 4.5° 7.1” 8.4 9.1” 9.5”
60 5.0” 8.0” 9.4” 10.2” 10.6”
70 5.5 8.7” 10.2” 11.0” 11.6”

The estimated settlements for the tanks are approximately 2.5 to 11.6 inches in the center of the
tanks and about 1.0 to 4.9 inches at the edge of the tanks (depending on tank dimensions). Since
the settlement is deep seated, little is gained by further excavation and replacement of compacted
granular fill to reduce settlements. Ground improvement methods (geopiers, soil-cement mixing,

etc.) are may be considered to reduce settlements.

4.5 Slabs-On-Grade

Structural Concrete: Structural concrete slabs are those slabs (foundations) that underlie
structures or patio covers (shades). These slabs that are placed over native clay soil should be
designed in accordance with Chapter 18 of the 2016 CBC and shall be a minimum of 5 inches
thick due to expansive soil conditions. Concrete floor slabs shall be monolithically placed with

the footings (no cold joints) unless placed on 3.0 feet of granular fill or lime treated soil.

American Concrete Institute (ACI) guidelines (ACI 302.1R-04 Chapter 3, Section 3.2.3) provide

recommendations regarding the use of moisture barriers beneath concrete slabs.
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The concrete floor slabs should be underlain by a 10-mil polyethylene vapor retarder that works
as a capillary break to reduce moisture migration into the slab section. All laps and seams should
be overlapped 6-inches or as recommended by the manufacturer. The vapor retarder should be
protected from puncture. The joints and penetrations should be sealed with the manufacturer’s
recommended adhesive, pressure-sensitive tape, or both. The vapor retarder should extend a
minimum of 12 inches into the footing excavations. The vapor retarder should be covered by 4
inches of clean sand (Sand Equivalent SE>30) unless placed on 3.0 feet of granular fill, in which

case, the vapor retarder may lie directly on the granular fill with 2 inches of clean sand cover.

Placing sand over the vapor retarder may increase moisture transmission through the slab,
because it provides a reservoir for bleed water from the concrete to collect. The sand placed over
the vapor retarder may also move and mound prior to concrete placement, resulting in an
irregular slab thickness. For areas with moisture sensitive flooring materials, ACI recommends
that concrete slabs be placed without a sand cover directly over the vapor retarder, provided that
the concrete mix uses a low-water cement ratio and concrete curing methods are employed to
compensate for release of bleed water through the top of the slab. The vapor retarder should

have a minimum thickness of 15-mil (Stego-Wrap or equivalent).

Structural concrete slab reinforcement should consist of chaired rebar slab reinforcement
(minimum of No. 3 bars at 16-inch centers, both horizontal directions) placed at slab mid-height
to resist potential swell forces and cracking. Slab thickness and steel reinforcement are
minimums only and should be verified by the structural engineer/designer knowing the actual

project loadings.

All steel components of the foundation system should be protected from corrosion by
maintaining a 3-inch minimum concrete cover of densely consolidated concrete at footings (by
use of a vibrator). The construction joint between the foundation and any mowstrips/sidewalks
placed adjacent to foundations should be sealed with a polyurethane based non-hardening sealant
to prevent moisture migration between the joint. Epoxy coated embedded steel components
(ASTM D3963/A934) or permanent waterproofing membranes placed at the exterior footing
sidewall may also be used to mitigate the corrosion potential of concrete placed in contact with

native soil.
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Control joints should be provided in all concrete slabs-on-grade at a maximum spacing (in feet)
of 2 to 3 times the slab thickness (in inches) as recommended by American Concrete Institute
(ACI) guidelines. All joints should form approximately square patterns to reduce randomly
oriented contraction cracks. Contraction joints in the slabs should be tooled at the time of the
pour or sawcut (¥ of slab depth) within 6 to 8 hours of concrete placement. Construction (cold)
joints in foundations and area flatwork should either be thickened butt-joints with dowels or a
thickened keyed-joint designed to resist vertical deflection at the joint. All joints in flatwork
should be sealed to prevent moisture, vermin, or foreign material intrusion. Precautions should

be taken to prevent curling of slabs in this arid desert region (refer to ACI guidelines).

Non-structural Concrete: All non-structural independent flatwork (sidewalks and housekeeping

slabs) shall be a minimum of 4 inches thick and should be placed on a minimum of 2 inches of
concrete sand or aggregate base, dowelled to the perimeter foundations where adjacent to the
building to prevent separation and sloped 2% (sidewalks) or 1 to 2% (housckeeping slabs) away
from the building. Housekeeping slabs with shade structures shall have a perimeter footing (18-
inch embedment depth) and shall have interior grade beams (12-inch minimum embedment
depth) at 15 feet on center. Planters that trap water between sidewalks and foundations are not

allowed.

A minimum of 24 inches of moisture conditioned (5% minimum above optimum) and 8 inches
of compacted subgrade (85 to 90%) should underlie all independent flatwork. Flatwork which
contains steel reinforcing (except wire mesh) should be underlain by a 10-mil (minimum)
polyethylene separation sheet and at least a 2-inch sand cover. All flatwork should be jointed in
square patterns and at irregularities in shape at a maximum spacing of 8 feet or the least width of
the sidewalk.

4.6 Concrete Mixes and Corrosivity

Selected chemical analyses for corrosivity were conducted in 2007 on bulk samples of the near
surface soil from the project site. The native soils were found to have S1 to S2 (moderate to
severe) levels of sulfate ion concentration (848 to 3,831 ppm). Sulfate ions in high
concentrations can attack the cementitious material in concrete, causing weakening of the cement

matrix and eventual deterioration by raveling.
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The following table provides American Concrete Institute (ACI) recommended cement types,

water-cement ratio and minimum compressive strengths for concrete in contact with soils:

Table 6. Concrete Mix Design Criteria due to Soluble Sulfate Exposure

Water-soluble . Minimum
Sulfate ) Maximum Water-
Sulfate (SO4) in | Cement Type . . Strength
Exposure Class . Cement Ratio by weight ;
soil, ppm f’c (psi)
SO 0-1,000 - - -
S1 1,000-2,000 11 0.50 4,000
S2 2,000-20,000 v 0.45 4,500
S3 Over 20,000 V (plus Pozzolon) 0.45 4,500

Note: From ACI 318-14 Table 19.3.1.1 and Table 19.3.2.1

A minimum of 6.0 sacks per cubic yard of concrete (4,500 psi) of Type V Portland Cement with
a maximum water/cement ratio of 0.45 (by weight) should be used for concrete placed in contact
with native soil on this project (sitework including streets, sidewalks, driveways, patios, and
foundations). Admixtures may be required to allow placement of this low water/cement ratio
concrete. Thorough concrete consolidation and hard trowel finishes should be used due to the

aggressive soil exposure.

The native soil has severe to very severe levels of chloride ion concentration (720 to 4,480 ppm).
Chloride ions can cause corrosion of reinforcing steel, anchor bolts and other buried metallic
conduits. Resistivity determinations on the soil indicate very severe potential for metal loss
because of electrochemical corrosion processes.

Mitigation of the corrosion of steel can be achieved by using steel pipes coated with epoxy
corrosion inhibitors, asphaltic and epoxy coatings, cathodic protection or by encapsulating the
portion of the pipe lying above groundwater with a minimum of 3 inches of densely consolidated
concrete. No metallic water pipes or conduits should be placed below foundations.

Foundation designs shall provide a minimum concrete cover of three (3) inches around steel
reinforcing or embedded components (anchor bolts, etc.) exposed to native soil or landscape

water (to 18 inches above grade).
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If the 3-inch concrete edge distance cannot be achieved, all embedded steel components (anchor
bolts, etc.) shall be epoxy coated for corrosion protection (in accordance with ASTM
D3963/A934) or a corrosion inhibitor and a permanent waterproofing membrane shall be placed
along the exterior face of the exterior footings. Hold-down straps should not be used at
foundation edges due to corrosion of metal at its protrusion from the slab edge. Additionally,
the concrete should be thoroughly vibrated at footings during placement to decrease the
permeability of the concrete. Exterior foundation faces exposed to native soils (without adjacent
mowstrips, sidewalks, or patios) should be coated with a permanent waterproofing membrane to

prevent salt migration into concrete.

Copper water piping (except for trap primers) should not be placed under floor slabs. All
copper piping within 18 inches of ground surface shall be wrapped with two layers of 10 mil
plumbers tape or sleeved with PVC piping to prevent contact with soil. The trap primer pipe
shali be completely encapsulated in a PVC sleeve and Type K copper should be utilized if
polyethylene tubing cannot be used. Pressurized waterlines are not allowed under the floor slab.

Fire protection piping (risers) should be placed outside of the building foundation.

4.7 Excavations

All site excavations should conform to CalOSHA requirements for Type B soil. The contractor
is solely responsible for the safety of workers entering trenches. Temporary excavations with
depths of 4 feet or less may be cut nearly vertical for short duration. Excavations deeper than 4
feet will require shoring or slope inclinations in conformance to CAL/OSHA regulations for
Type B soil.

Surcharge loads of stockpiled soil or construction materials should be set back from the top of
the slope a minimum distance equal to the height of the slope. All permanent slopes should not
be steeper than 3:1 to reduce wind and rain erosion. Protected slopes with ground cover may be
as steep as 2:1. However, maintenance with motorized equipment may not be possible at this

inclination.

Groundwater was encountered at a depth of 5 feet on November 22, 2007. The contractor is
cautioned to evaluate soil moisture and groundwater conditions at the time of bidding. Running

ground conditions should be anticipated below 10 feet.
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Subsurface agricultural tile drainage pipelines (4-inch diameter plastic or clay perforated
pipelines encapsulated by sand/gravel envelope) exist at a depth of 6.0 to 8.0 feet below this site
and have assisted in preventing an artificially high groundwater depth. Abandoning and
plugging the subsurface drainage pipelines can allow groundwater levels to rise variably across
the site. Cutting the subsurface tile drain pipelines with utility trenches will likely result in some
Jocalized trench flooding. Base line collectors should be crushed in-place and trench backfill
compacted (85-90%).

The 4-inch lateral pipeline drains are not required to be removed or crushed in-place. The 4-inch
pipelines should be plugged if encountered during site excavations. A copy of the tile drainage

system plat as obtained from Imperial Irrigation District records is attached in Appendix A.

4.8 Lateral Earth Pressures

Earth retaining structures, such as retaining walls, should be designed to resist the soil pressure
imposed by the retained soil mass. Walls with granular drained backfill may be designed for an
assumed static earth pressure equivalent to that exerted by a fluid weighing 60 (45 silt) (45 sand)
pef for unrestrained (active) conditions (able to rotate 0.1% of wall height), and 100 (100 silt)
(60 sand) pcf for restrained (at-rest) conditions. These values should be verified at the actual

wall locations during construction.

When applicable (unbalanced retaining wall greater than 6 feet high) seismic earth pressure on
walls may be assumed to exert a uniform pressure distribution of 7.5H psf against the back of the
wall. The total seismic load is assumed to act as a point load at 0.6H above the base of the wall.
The term H is the height of the backfill against a retaining wall in feet. The recommended value

7.5H was derived from the following formula:

Pe = % (kn)yH?

where: kn = 0.75amax (amax is a pseudo-static maximum of 0.20g)
¥y = 125 pef

which equates to P. = 7.0H? (acting as a point load at 0.6H from
base of wall)

A pseudo-static amax is typically used in slope stability analysis.
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Surcharge loads should be considered if loads are applied within a zone between the face of the
wall and a plane projected behind the wall 45 degrees upward from the base of the wall. The
increase in lateral earth pressure acting uniformly against the back of the wall should be taken as
50% of the surcharge load within this zone. Areas of the retaining wall subjected to traffic loads

should be designed for a uniform surcharge load equivalent to two feet of native soil.

Walls should be provided with backdrains to reduce the potential for the buildup of hydrostatic
pressure. The drainage system should consist of a composite HDPE drainage panel or a 2-foot
wide zone of free draining crushed rock placed adjacent to the wall and extending 2/3 the height
of the wall. The gravel should be completely enclosed in an approved filter fabric to separate the
gravel and backfill soil. A perforated pipe should be placed perforations down at the base of the
permeable material at least six inches below finished floor elevations. The pipe should be sloped
to drain to an appropriate outlet that is protected against erosion. Walls should be properly

waterproofed. The projeci geolechnical engineer should approve any altemative drain system.
B PP Y

4.9 Seismic Design

This site is located in the seismically active southern California area and the site structures are
subject to strong ground shaking due to potential fault movements along the Brawley,
Superstition Hills, and Imperial Faults. Engineered design and earthquake-resistant construction
are the common solutions to increase safety and development of seismic areas. Designs should
comply with the latest edition of the CBC for Site Class D using the seismic coefficients given in
Section 3.6 and Table 2 of this report.

4.10 Soil Erosion Factors for SWPPP Plans

The site soils are classified as heavy clays with greater than 40% clay fraction soil particles (5%
sand, 55% silt, and 40% clay). Groundwater can be expected at a depth of 5 feet below ground

surface.
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4.11 Railroad Spur Line Subgrade Preparation

Option No. 1:

The site preparation for the railroad spur line may consist of the removal of 1.5 feet of native soil
(17.33 feet wide) along the spur route. The exposed subgrade soil should be scarified and
compacted to a minimum of 90% of ASTM D1557 maximum density at a minimum of 4% above

optimum moisture and a geotextile fabric placed over the subgrade as specified below.

Option No. 2:

If it is desired that an “above grade” ballast and sub-ballast be used, the surface 1.5 feet of native
soil shall be removed to a width of 23.33 feet and recompacted to at least 90% (ASTM D1557) at
a minimum of 4% above optimum moisture. A geotextile stabilization/separation fabric such as
Mirafi “Geolon HP 370 or equivalent should be placed over the prepared native clay subgrade

prior to placing sub-ballast.

An 18-inch layer of Caltrans Class 2 Aggregate Base (1% inch grading) material shall be placed
as sub-ballast and compacted in 6-inch lifts over the geotextile fabric. If placed above grade, the
sub-ballast should be 23.33 feet wide and extend upward with 2:1 outer slopes to a top width of
17.33 feet wide. If no geotextile is used, an additional 6 inches of class 2 aggregate base should

be used.

The Class 2 base shall be moisture conditioned (+ 2% of optimum moisture) and compacted to a
minimum of 95% of ASTM D1557 maximum density. After sub-ballast placement, a minimum
of 8 inches of railroad ballast shall be placed below the railroad ties. The ballast shall be sloped
no steeper than 3:1 giving a 13.33-foot wide surface to support the rail ties.

4.12 Pavements

Pavements should be designed according to the 2012 Caltrans Highway Design Manual or other
acceptable methods. Traffic indices were not provided by the project engineer or owner;
therefore, we have provided structural sections for several traffic indices for comparative
evaluation. The public agency or design engineer should decide the appropriate traffic index for

the site.
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Maintenance of proper drainage is necessary to prolong the service life of the pavements.

Based on the current Caltrans method, an R-value of 5 for the subgrade soil and assumed traffic

indices, the following table provides our estimates for asphaltic concrete (AC) and Portland

Cement Concrete (PCC) pavement sections.

Table 7. Pavement Structural Sections
R-Value of Subgrade Soil - 5

Design Method - Caltrans 2012

Flexible Pavements Rigid (PCC) Pavements
Traffic Asphaltic Aggregate Concrete Aggregate
Index oL U _ Base Thickness (in.) _ Base
Thickness (in.) Thickness (in.) Thickness (in.)
4.0 3.0 6.5 5.0 6.0
5.0 3.0 10.0 5.5 6.0
6.0 4.0 11.5 6.0 8.0
6.5 4.0 14.0 7.0 8.0
8.0 5.0 17.5 8.0 11.0
10.0 5.0 235 9.0 13.0
Notes:

1) Asphaltic concrete shall be Caltrans, Type B, % inch maximum (% inch maximum for parking areas),
medium grading with PG70-10 asphalt concrete, compacted to a minimum of 95% of the Hveem
density (CAL 308) or a minimum of 92% of the Maximum Theoretical Density (ASTM D2041).

2) Aggregate base shall conform to Caltrans Class 2 (% in. maximum), compacted to a minimum of 95%
of ASTM D1557 maximum dry density.

3) Place pavements on 12 inches of moisture conditioned (minimum 4% above optimum if clays) native
clay soil compacted to a minimum of 90% (95% if sand subgrade) of the maximum dry density
determined by ASTM D1557. Prewetting of subgrade soils (to 3.5 feet) may be required depending
on moisture of subgrade at time of aggregate base placement.

4) Portland cement concrete for pavements should have Type V cement, a minimum compressive
strength of 4,500 psi at 28 days, and a maximum water-cement ratio of 0.45.

5) Typical Street Classifications (Imperial County).

Parking Areas:
Cul-de-Sacs:
Local Streets:

Minor Collectors:
Major Collectors:

Minor Arterial:

TI=4.0
TI=5.0
TI=6.0
TI=6.5
TI=8.0
TI=10.0
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Section 5
LIMITATIONS AND ADDITIONAL SERVICES

5.1 Limitations

The findings and professional opinions within this report are based on current information
regarding the proposed JR Simplot Fertilizer Terminal located north of Harris Road along the
west side of the Union Pacific Railroad tracks south of Brawley, California. The conclusions

and professional opinions of this report are invalid if:

Structural loads change from those stated or the structures are relocated.

The Additional Services section of this report is not followed.

This report is used for adjacent or other property.

Changes of grade or groundwater occur between the issuance of this report and
construction other than those anticipated in this report.

» Any other change that materially alters the project from that proposed at the time this
report was prepared.

vy v v v

Findings and professional opinions in this report are based on seclected points of field
exploration, geologic literature, laboratory testing, and our understanding of the proposed
project. Our analysis of data and professional opinions presented herein are based on the
assumption that soil conditions do not vary significantly from those found at specific exploratory
locations. Variations in soil conditions can exist between and beyond the exploration points or
groundwater elevations may change. If detected, these conditions may require additional studies,

consultation, and possible design revisions.

This report contains information that may be useful in the preparation of contract
specifications. However, the report is not worded is such a manner that we recommend its use
as a construction specification document without proper modification. The use of information
contained in this report for bidding purposes should be done at the contractor’s option and

risk.

This report was prepared according to the generally accepted geotechnical engineering standards
of practice that existed in Imperial County at the time the report was prepared. No express or

implied warranties are made in connection with our services.
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This report should be considered invalid for periods after two years from the report date without
a review of the validity of the findings and professional opinions by our firm, because of

potential changes in the Geotechnical Engineering Standards of Practice.

The client has responsibility to see that all parties to the project including, designer, contractor,
and subcontractor are made aware of this entire report. The use of information contained in this

report for bidding purposes should be done at the contractor's option and risk.

5.2 Additional Services

We recommend that a qualified geotechnical consultant be retained to provide the tests and
observations services during construction. The geotechnical engineering firm providing such
tests and observations shall become the geotechnical engineer of record and assume

responsibility for the project.

The professional opinions presented in this report are based on the assumption that:

» Consultation during development of design and construction documents to check that the
geotechnical professional opinions are appropriate for the proposed project and that the
geotechnical professional opinions are properly interpreted and incorporated into the
documents.

» Landmark Consultants will have the opportunity to review and comment on the plans and
specifications for the project prior to the issuance of such for bidding.

» Observation, inspection, and testing by the geotechnical consultant of record during site
clearing, grading, excavation, placement of fills, building pad and subgrade preparation,
and backfilling of utility trenches.

Observation of foundation excavations and reinforcing steel before concrete placement.

» Other consultation as necessary during design and construction.

We emphasize our review of the project plans and specifications to check for compatibility with
our professional opinions and conclusions. Additional information concerning the scope and

cost of these services can be obtained from our office.
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Table 1
Summary of Characteristics of Closest Known Active Faults

Approximate . Maximum ;
Fault Name Distance Approximate | Moment Fault Length | Slip Rate
(miles) Distance (km)| Magnitude (km) (mm/yr)
Mw)
Imperial 1.2 2.0 7 62+6 205
Superstition Hills 4.8 7.6 6.6 23+2 4=+2
Brawley * 4.8 7.7
Superstition Mountain 72 11.4 6.6 24+2 5+3
Rico * 10.7 17.1
Unnamed 1* 14.9 23.8
Unnamed 2* 15.6 249
Yuha* 16.9 27.0
Yuha Well * 18.0 28.8
Shell Beds 18.0 288
Elmore Ranch 19.1 30.6 6.6 2943 1£0.5
Painted Gorge Wash* 19.9 319
Vista de Anza* 211 33.7
Laguna Salada 21.4 343 7 677 35+15
Borrego (Mexico)* 234 374
Ocotillo* 25.0 39.9
San Jacinto - Borrego 26.3 421 6.6 29+3 4+2
Cerro Prieto * 27.0 43.2
Elsinore - Coyote Mountain 27.9 447 6.8 39+4 4+2
Pescadores (Mexico)* 29.0 46.4
Cucapah (Mexico)* 303 48.5
San Andreas - Coachella 335 53.5 72 96+ 10 25+5

* Note: Faults not included in CGS database.
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Table 2
2016 California Building Code (CBC) and ASCE 7-10 Seismic Parameters
CBC Reference
Soil Site Class: D Table 20.3-1

Latitude: 32.8856 N
Longitude: -115.5636 W
Risk Category: 11
Seismic Design Category: E

Maximum Considered Earthquake (MCE) Ground Motion

Mapped MCE Short Period Spectral Response S, 2.139 g  Figure 1613.3.1(1)
Mapped MCEy, 1 second Spectral Response S 0.831 g  Figure 1613.3.1(2)

Short Period (0.2 s) Site Coefficient F, 1.00 Table 1613.3.3(1)

Long Period (1.0 s) Site Coefficient F, 1.50 Table 1613.3.3(2)
MCE; Spectral Response Acceleration Parameter (0.2 s) Sums 2139g =F,*S, Equation 16-37
MCEg, Spectral Response Acceleration Parameter (1.0 s) S 1247 g =F,*§, Equation 16-38

Design Earthquake Ground Mation

Design Spectral Response Acceleration Parameter (0.2 s) Sps 1426 g =2/3*Sys Equation 16-39
Design Spectral Response Acceleration Parameter (1.0 s) Sm 0831 g =2/3*Sy Equation 16-40
Risk Coefficient at Short Periods (less than 0.2 s) Cgs 1.065 ASCE Figure 22-17
Risk Coefficient at Long Periods (greater than 1.0 s) Cn1 1.024 ASCE Figure 22-18
Ty 8.00 sec ASCE Figure 22-12
To 0.12 sec =0.2*Sp,/Sps
Ts 0.58 sec =SDI/SDS
Peak Ground Acceleration PGAy 082 g ASCE Equation 11.8-1
25 . = = Period Sa MCEg Sa
: ) 1 I || ) I J ; l_ T (sec) (@) (@)
| I O A 6 I dd i i 0.00 0.57 0.86
et 0.12 1.43 2.14
2.0 \ EE W EEE 1 5= 0.68 1.43 2.14
] \ 0.70 1.18 1.78
A | = = 0.80 1.04 1.56
E 1.5 i 551 5 ] . F 0.90 0.92 1.39
3+ 3 EEEEEE : EEE 1.10 0.76 1.13
3 (. ' 1.20 0.68 1.04
R NN e 120 [ o069 1.04
° X i n NE : 1.40 0.59 0.89
o ANEEEE : ~ 1 i il 1.50 0.55 0.83
05 FSN] e —— . 1.75 0.47 0.71
VK E=N AR ———— 2.00 0.42 0.62
I I I O . P71 ] ool 2.20 0.38 0.57
0.0 T T i - 2.40 0.35 0.52
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 | 289 . 0:58
Period (sec) 2.80 0.30 0.45
3.00 0.28 0.42
e MICER Response Spectra e .« Design Respanse Spectra 3.50 0.24 0.36
4.00 0.21 0.31
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EXPLANATION

Faull lraces on land are indicaled by aplid linas where well located, by deshed lines where approximately
Iocated arinfarred, and by dotted linas whate concesled by younger recks or by lakes or bays Faulttraces
ate queried where continuation or exielance |s uncartain Coneeeled faults in the Great Valley are bared on
mape of selecied subeurface horizons, 5o locatione shown are approkimate and may indicate atructural
trond only. Alf aitshore lautts besed on soamic reflochon j¥oMe rocorde e Ahovn e B0kd ks wheto wif
dafined, dashod whete infarrad, quaried whera uncertsin

FAULT CLASSIFICATION COLOR CODE
(Indicaling Recency of Movement)

————— Feult along which historio {lasl 200 yaars) displacemant hae occurrad and Js sssocieded wilh one or mora
of the tollowing:

(2) a recorded earthquaka with euface rupture (Also induded are some wel-dofined surfece breaks
caused by ground sheking during earthquakes, e g extensive greund braskage, nol on he Whita Wolt
faull, caussd by ihe Arvin-Tehachapi earthqueke of 1952) The date of ihe aesacialed earthquake Is
incicalad Where rapanted surface ruplures on Lhe same feull hava occurrad, only the date of Lhe latest
movemant may be indicated, eepedially |f earfier raports are nol well documented as to locaton of ground
breals

{b) fault creep alippage - slow ground displacement usually wilhout accompanying earthquahee

(c) displaced survey lines

—————— A triangle 1o ihe righi of left of the dale Indicales tatminabon polnl of obsarved surface displacement Solid
e 2raei r8d Iriangle indicetes known locabion of ruplure fermination point. Opan Hack friangle indicales uncerialn or
ar—— Ty [~ esbmated location of rupture termination point
- - Date by triangles indicales local fault hraak

e by dite indecates an intermedisle pelnt lorg lault beeak

—_— Frul thel exhitits faull cteop shippage  Hochives indosls laser axtenl of fallt creep Annctalion (cieep
e with leader) indicates repteosntative locstions whesa fault cresp hae been obeeived and recordsd
- Baquare on faull indicates where fault creep slppege hes occured thal hes been triggered by an eerthquake
‘—'T"._:_" on some other faull Date of cautaave sanhgueke indicated Squares to right and leR of date Indicate lermi-
nal points batwasn wiveh tnggelod croop ¢ppage has occurred (crasp either continuous of intermittent
batwaan these snd polnte)

Holacana fault dieplacament (durlng pest 11,700 years) without hisioric record Gaomarphic evidence for
Holocena faulting includes seg ponds, scarps showing litda eresian, or Lhe lallowing features In Holocane
age deposits; offest alream coursen, linear scarpe, shuttar ridges, and rianpular faceted spurs  Recency
of faulting offshore is baaed on the inlerpreted ape of lhe younpesi etrata displaced by faulting

——ie a

Lste Quatemary fault displacament (during pest 700,000 yaa) Geomorphle evidence similar to that
described lor Holocens lavils axcept famturse Bre less dislinct Faulbng may be younger, but lack of
younger overlying deposits precludes more accurate age classification

———— e e e iR Quoatarnary (aut (age undiffarantisted} Mos! feults of this calegory shaow avidancae of dsplacamenl some-
tima during the past 1 6 miliion years; po-nlble exceplions are [aulls which diaplace rocks of undiflerenti-
aled Pl L faults were based on Faull Map of Calllomi, 1875

age
8o Bullelin 201, Appandix D lar source ﬂa!n

Pre-Quatatnary faull (older thel 1 6 mililon years) ar faull withoul recognized Quatamary
displacement. Some faults ars shown In {hls celegory because the source of mapping usad was
! raconnalsance nature, of was nol done with the object of dating fault displacements Fauits
in this calegory ere not nacessatly inadive

ADDITIONAL FAULT SYMBOLS
N S - Dar and ball an dewnthrown alde (relative or npoacanl}
e a Astows along feult indicale reletive or apparent direction of Iataral movement.
i e a Astaw on faull ind cales drecson ol dp
————v— ¥? Law angle fausl (barbe on uppar plate) Fault sudace generelly dps lass han 45 butlocally may heve been
subdequently steepenad On dfiahore faults, barbe simply indicale & reverse lault regardiess of steepnsss
ol dp,
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Numbsre rater lo lisledinthe ofthe repoit include fault
J neme, age of faull di and pertinanl Including Fault Zone maps where a

faull has been zoned by the Alquist-Priolo Earthquake Feull Zoning Act. This Act requires Lhe State Geolo-
@l 1o delineale zones to encompass faulls wilh Holocene displacemant.

Slructural dincontinuity {otfehore) separating dilfaring Neogene sbuctural domalns May indicale disconti-
nulties betwaen basement rocks

Brawiey Salsmic Zone, a linear 2one of sslemicily locally up 1o 10 km wide sesodatad with the relersing
atep betwean (he Imperial and Sen Andreas faulte
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SOIL SURVEY

Absence of an entry indicates that data wére not estimated]
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H 1 | _Classification  [Frag- | Percentage passing i I
Soill name and |Depth| USDA texture | H iments | sieve number-- {Liquid | Plas-
map symbol | ! ! Unified | AASHTO | > 3 | | 1 | limit | tieity
| | i | linches! 4 | 10 | 40 |} 200 | ! index
Eom i :' T S S B B
] 1] ] i L] L] :
132, 133, 134, 135-; 0-9 |Fine sand~~=====|{SM |A=3, 1 0 ! 100 }80-100)50-80 {10-25 | === ! NP
Rositas f | | | Ae2 | | | H ] ! {
1 9-60i5and, fine sand,|SM, SP-SM|A-3, HE Y] } 100 |B0=-100{40=-85 | 5=30 | ~== | NP
| | loamy sand. ! | A=2, 1 H | | | ' !
L ; RS
] 1 1 L] I ] ] ] ' :
136mmcecamce—amanan | 0-4 |Loamy fine sand }SM 1A=1, A=2{ O i 100 {80-100|40-85 }10-35 | === | NP
Rositas | 4=60(Sand, fine sand,{SM, 5P-SM|A=3, . { 100 )B0-100|40-85 } 5-30 | === | NP
| | loamy sand. | | A=2, 1 | | | ) | !
o I A N U T R
i ] \ i i i H
13T mcac e eam! 0=12[511t loam-~===== } ML 1A=4 I | 100 ) 100 }90-100{70-90 | 20-30 | NP-S
Rositas 112-60|Sand, fine sand,|SM, SP-SM}A-3, HE ] | 100 (B0-100}40~B5 | 5-30 | ~== | NP
} i loamy sand, H i A=2, i 1 i 1 i H !
i i 1 P A1 H | | i H H ]
| | | i ' | | | ] H H
138%: i | ) | | ! | H i H i
RosSitageemeccannna | O=d |[Loamy fine Band |SM 1A=1, A=2] © ! 100 |B80-100j40-85 }10-35 } -=-=- | NP
{ 4-60[5and, fine sand,}SM, SP=-SMi{A=3, i 0 | 100 |B0-100{40-8B5 | =30 | -== | NP
| | loamy sand. ! i A=2 ! 1 i | 1 | :
P e A R D D
] ' i Ll L] 1 ] ) 1
Superstitionee=eea=| 0-6 (Loamy fine sand |SM ‘R=2 | o | 100 {95-100)70-85 }15-25 | === | NP
} 6-60)Loamy fine sand, |SM 1A=2 ] ! 100 }95=100|70=85 }15<25 | === | NP
t ! fine sand, ! ! ! | ! ! ! ! !
E | sand. | ! ! H i H | H '
i | i | i | | \ i | |
130emmmcccccc e i 0-6 |Loamy fine sand |SM ‘h-2 ) | 100 |95-100{70-85 [16-25 | === | NP
Superstition | 6=60iLoamy fine sand, |SM 1 A=2 i 0 i 100 195-100{70-85 |15-25 | === | NP
! | fine sand, H H | | | i \ i 1
i | sand. i ! : H | | i i H
i | | i i | | ! i | b
1409 ; 1 | i H ; | ! ! ! i i
Torriorthents { | | H | H i ] i H !
] } | i | H i | i 1
Roek outerop ! | i ! H ' | ) | ] ]
] ! ! H | H ) H | : !
1418, | H ! i i ! i H | ] '
Torriorthents ! H | ] i | 1 H ! ! '
| i i ! | | i H i ' H
Orthids | | 1 | \ | | 1 1 I i
| | 1 | | | \ | { H |
142cmmmma csscmnmm—- | 0-10|Loamy very fine |SM, ML 1A= 1 0 i 100 )} 100 {85-95 {40-65 | 15-25 | NP=S
Vint ) | sand. \ 1 ! | I ) i H H
110=60|Loamy fine sand |SM |A=2 ] [95-100{95-100570-80 120-30 | === | NP
| H i H ' | i | | H
143cecmcacaccaca—ce| 0-12|Fine sandy loam |ML, |A=U 10 ! 100 | 100 |75-B85 |45=55 | 15-25 | NP-5
Vint ! i CL-ML, | ! H | i ' | |
| | 1 SM, | | | i i i H |
) | | SM=SC 1 i | 1 i ) ' i
112=60{Loamy sand, 1SM 1A=2 I 0 }95=100195-100170-80 120-30 § === | NP
! { loamy fine { ] i 1 ] ! H ! !
i { sand. | i i ! | ! i i |
i H i H | H | } | i i
144 i ' i | | | H | | ! i
Vinteeeeeemccaeaaa| 0-10{Very fine sandy !SM, ML 1A=l N } 100 | 100 }85-95 I“O-GS { 15-25 | NP-5
| | loam. H i i | | ) | |
110=40|Loamy fine sand |SM 14=2 10 195-1001{95-100{70-80 120-30 { === | NP
|L0=60|511lty clay~=====|CL, CH 1R=T 10 y 100 i 100 |95-100}85-95 | 40-65 | 20~35
1 i H 1 H i H | i i
Indio==e==a= --—---} 0-12:V;ry fine sandy iML EA—U ; 0 E95-T00!95-100:85-100E75-90 1 20-30 | NP-5
aam. H | | ! ) | i
{12-40)Stratified loamy|ML 1A=4 H ] 195-100{95-100|85-100]75-90 | 20-30 | NP5
} | very fine sand | | H H | | | i i
! ! to ailt loam. | | | H ! ! i | |
! |A=T HE) {1 100 | 100 l95—100=85-95 | 40-65 | 20-35
i ! i H 1 ! | }

40-72S1ilty clay-—----}CL, CH
|

¢ See description of the map unit for compoaition and behavior characteristies of the map unit.
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Landmark Consultants, Inc.
ANI] AHK 780 N. 4th Street
Ei Centro, CA 92243

Geo-Engineers and Geologists

Project title : JR Simplot Fertilizer Facility Location : Brawley, CA

CPT file : CPT-1
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 5,00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (garthg.): 5.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fll weight: N/A Limit depth applied: No
Earthquake magnitude M,  7.00 Ic cut-off value: 2.60 Trans, detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.82 Unlt weight calculation: Based on SBT K applled: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
0 0 a - 0
2 r 24 2 2
44 4 4 4 ol
6 6 6 5 During earthq.
8- 8- B 8-
10+ 104 10 104
12 124 124 1271
14+ 14 14 14
161 167 164 16
18- 18 18 184
20+ 204 20 20
g 22 22 22 22+
s 24 24 24 24
o 26 26 26 26
a 281 28+ 28 28+
30+ 30 304 30
32+ 324 24 324
31 34+ 344 24
361 36 36 36
38+ 384 38 38+
40+ 40+ 401 40+
42+ 424 42 42+
44 44+ “ 44 ————
46 451 461 461 ——
48~ 45+ 48 48+
L _
50 - I 7 S S0 r—
100 200 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =712, sigma'=1 atm base curve Summary of liquefaction potential
0.8 L i i 1 i i P | i L n 1 i A i n i i 1.000 1 1 T N | i I T T O N
L7 [ R S R
] Liquefaction i = \
0.7 L g ]
o ]
L & 1
- d
0.6 I 'é 1003
* ] I =1 4
1 -
O 0.5 g kil -
] - c 4
* J 5]
i J I o
=
0] E i E
& 0.4 - O
] i . o
5 ] L 5
n . I =
9 0.3+ L E
g ] - 2
0.2:
? 5 0.1 1 10
0.1 Normalized friction ratio (%)
p L Zone A,: Cyclic liquefaction llkely depending on size and duralion of cyclic loading
No Liquefaction B Zane A, Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
(1 Ee o e e ) L DL L JNLIGLIR BB LR N SRS LA Zona B: Liquefaction and post-earihquake strengih loss unlikely, check cyclic soflening
0 20 40 60 80 100 120 140 160 180 200 2Zone C: Cyclic Nguefaction and gth loss possible depending on soll icil
Qtn, cs briltlaness/sansilivily, sirain {o peak undrained sirangth and ground geomalry
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This software s licensed to: Landmark Consultants, Inc

CPT name: CPT-1

CPT basic interpretation plots

Cone resistance Friction Ratlo = Pore pressure — SBT Plot Sofl Behaviour Type
21 2 21 2 i
4 A 4
(X 6 3 ]
8 #1 5 :I o
10+ 10+ 10
12+ 12+ 12
14+ 14 14
161 16 15 I
168 18 181 . Clay & ety clay
20 20 0 & afty clay
_ 2 _ uq o Clay & silty clay
€ - € 54 Eud €
§ 26+ g 26| 261 g
pLE 28| 28+
10+ 104 301 Clay
- 324 ndl |
34 34 ETE | i -
384 6 o | = Clay 8.slity clay
e 38 38
401 40 40 Clay
424 42+ okl g 8& 8 shty clay
4 e 4 ’ S cend & sancy sit
461 46 a6 3 Sty sand & sandy silt
48 1 48 LR Sitty aand & sandy sit
50 T T T Wt 50 T T T W SALARES
S0 100 150 200 0 2 4 6 8 10 5 10 15 i ] 3 4 D123456789101112131415161718
qt (tsf) RF (%) u (psi) Ic(SBT) SBT (Robertson et al. 1966)
Input parameters and analysis data
Pt aomection thod:  NERR (1908)  Aecge et it 3 Tandton detct. applled: Yo SBT legend
Points to test: Based on Icvalue  Ie cut-off value: 2.60 K applled; Yes [l 1. Senstive fine grained [l] 4. Cavey sl toslity [E] 7. Gravely sand to sard
B e T -l e el S [ 2 Oranic materia) 5. Sity sand o sandy st [F] 8. Ve stiff sand i
Depth to water table (Insttu): 5,00 R Fil height: N/A Limit depth: N/A [l 3. Clay o shty day [ 6 Gean sand to sltty sand [J 9. Very stiff fine grained
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This software [5 licensed to: Landmark Consultants, Inc CPT name: CPT-1

Estimation of post-earthquake settlements

. Cone resistance . SBTn Plot FS Plat - Strain plokt " Vertical settlements
24 2 7
4 4 4+
61 6 6+
L L) a4
10+ 10 10
1 12 12+
14 " 14+
161 167
ELE - e —
204 -
) ?’- . }2.
€1 g g
= £ £ .
& & &
dii~) i
15+ 0
34 32
34 34+
36+ 364
LLE 18
ELE m-
4+ 47|
- 44
" “-j
45 Al
so L] T _I AN AT - v ¥ LI ] LI DL 50 T Ll L) Ll
50 100 150 Zo00 2 3 1 2 3 4 5 8 (] 0.05 0.4 015
qt (tsf) Ic (Robertson 1990) Volumentric strain (%) Settlement (in)
Abbreviations
qu Total cone resistance (cone reslstance q. corected for pore water effects)
Ia Soll Behaviour Type Index
FS Cakulated Factor of Safety against liquefaction

Valumentric strain: Post-liquefaction volumentric straln
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

i1 Post-earthquake settiement due to soil liquefaction ::

Depth Qon,cs FS e (%) DF  Settiement Depth Qe FS ev (%) DF  Settlement
0] (im) V) (in)
5.09 113.09 2.00 0.00 0.91 0.00 5.25 114.39 2.00 0.00 0.91 0.00
5.41 113.17 2.00 0.00 0.91 0.00 5.58 110.46 2.00 0.00 0.91 0.00
5.74 108.15 2.00 0.00 0.90 0.00 5.91 104.86 2.00 0.00 0.90 0.00
6.07 99.86 2.00 0.00 0.90 0.00 6.23 97.03 2.00 0.00 0.89 0.00
6.40 94,18 2.00 0.00 0.89 0.00 6.56 92.81 2,00 0.00 0.89 0.00
6.73 90.30 2.00 0.00 0.89 0.00 6.89 89.52 2.00 0.00 0.88 0.00
7.05 88.30 2.00 0.00 0.88 0.00 7.22 86.81 2.00 0.00 0.88 0.00
7.38 84.63 2.00 0.00 0.87 0.00 7.55 82.11 2.00 0.00 0.87 0.00
7.71 78.25 2.00 0.00 0.87 0.00 7.87 76.48 2.00 0.00 0.87 0.00
8.04 75.69 2.00 0.00 0.86 0.00 8.20 82.36 200 0.00 0.86 0.00
8.37 93.26 2.00 0.00 0.86 0.00 8.53 107.48 2.00 0.00 0.86 0.00
8.69 117.97 2.00 0.00 0.85 0.00 8.86 125.30 2,00 0.00 0.85 0.00
9.02 130.05 2.00 0.00 0.85 0.00 9.19 133.74 2.00 0.00 0.84 0.00
9.35 136.14 2.00 0.00 0.84 0.00 9.51 133.88 2,00 0.00 0.84 0.00
9.68 128.88 2.00 0.00 0.84 0.00 9.84 124.74 2,00 0.00 0.83 0.00
10.01 122,93 2.00 0.00 0.83 0.00 10.17 120.02 2.00 0.00 0.83 0.00
10.33 115.38 2.00 0.00 0.82 0.00 10.50 112,14 2,00 0.00 0.82 0.00
10.66 112.30 2.00 0.00 0.82 0.00 10.83 113.79 2.00 0.00 0.82 0.00
10.99 113.48 2.00 0.00 0.81 0.00 11.15 108.81 2,00 0.00 0.81 0.00
11.32 96.65 2.00 0.00 0.91 0.00 11.48 84.04 2,00 0.00 0.81 0.00
11.65 76.82 2.00 0.00 0.80 0.00 11.81 79.17 2.00 0.00 0.80 0.00
11.98 84.53 2.00 0.00 0.80 0.00 12,14 90.45 2.00 0.00 0.79 0.00
12.30 91.52 2.00 0.00 0.79 0.00 12.47 87.96 2.00 0.00 0,79 0.00
12.63 85.97 2.00 0.00 0.78 0.00 12.80 94,79 2.00 0.00 0.78 0.00
12.96 110.97 2.00 0.00 0.78 0.00 13.12 127.31 2.00 0.00 0.78 0.00
13.29 136.16 2.00 0.00 0.77 0.00 13.45 135.28 2.00 0.00 0.77 0.00
13.62 125.26 2.00 0.00 0.77 0.00 13.78 112,51 2,00 0.00 0.77 0.00
13.94 105.58 2.00 0.00 0.76 0.00 14.11 116.80 2.00 0.00 0.76 0.00
14.27 135.93 2.00 0.00 0.76 0.00 14.44 155.80 2.00 0.00 0.76 0.00
14.60 165.55 2.00 0.00 0.75 0.00 14.76 167.50 2.00 0.00 0.75 0.00
14.93 165.14 2.00 0.00 0.75 0.00 15.09 164.98 2.00 0.00 0.74 0.00
15.26 167.32 2.00 0.00 0.74 0.00 15.42 169.99 2.00 0.00 0.74 0.00
15.58 168,07 2,00 0.00 0.74 0.00 15.75 163.72 2.00 0.00 0.73 0.00
15.91 162.47 2.00 0.00 0.73 0.00 16.08 164.07 2.00 0.00 0.73 0.00
16.24 165.07 2.00 0.00 0.72 0.00 16.40 157.48 2.00 0.00 0.72 0.00
16.57 146.49 2.00 0.00 0.72 0.00 16.73 136.15 2,00 0.00 0.72 0.00
16.90 132.58 2.00 0.00 0.71 0.00 17.06 133.20 2.00 0.00 0.71 0.00
17.22 133.35 2.00 0.00 0.71 0.00 17.39 131.00 2.00 0.00 0.71 0.00
12.55 128.93 2.00 0.00 0.70 0.00 17.72 138.06 2.00 0.00 0.70 0.00
17.88 152.47 2.00 0.00 0.70 0.00 18.04 171,37 2,00 0.00 0.69 0.00
18.21 177.91 0.65 0.91 0.69 0.02 18.37 175.70 2,00 0.00 0.69 0.00
18.54 154.72 2.00 0.00 0.69 0.00 18.70 130.05 2.00 0.00 0.68 0.00
18.86 106.22 2.00 0.00 0.68 0.00 19.03 95.70 2.00 0.00 0.68 0.00
19.19 51,59 2.00 0.00 0.67 0.00 19.36 89.06 2.00 0.00 0.67 0.00
19.52 87.08 2.00 0.00 0.67 0.00 19.69 85.94 2.00 0.00 0.67 0.00
19.85 85.87 2.00 0.00 0.66 0.00 20.01 86.14 2.00 0.00 0.66 0.00
20.18 85.97 2.00 0.00 0.66 0.00 20.34 85.41 2.00 0.00 0.66 0.00
20.51 84.61 2.00 0.00 0.65 0.00 20.67 84.82 2.00 0.00 0.65 0.00
CLig v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 11/30/2018, 2:03:33 PM 4
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This software is licensed to: Landmark Consuftants, Inc CPT name: CPT-1

11 Post-earthquake settiement due to soll liquefaction :: (continued)

Depth Qtn,es FS ey (%) DF Settdement Depth Qs FS ey (%) DF  Settlement
(ft) (in) () (in)
20.83 86.38 2.00 0.00 0.65 0.00 21.00 90.85 2.00 0.00 0.64 0.00
21.16 95.46 2.00 0,00 0.64 0.00 21.33 95.89 2.00 0.00 0.64 0.00
21.49 91.38 2,00 0.00 0.64 0.00 21.65 87.10 2.00 0.00 0.63 0.00
21.82 85.90 2,00 0.00 0.63 0.00 21.98 89.47 2,00 0.00 0.63 0.00
22.15 91.08 2.00 0.00 0.62 0.00 22,31 92.71 2.00 0.00 0.62 0.00
22.47 91.97 2.00 0.00 0.62 0.00 22.64 91.62 2.00 0.00 0.62 0.00
22.80 93.35 2.00 0.00 0.61 0.00 22.97 99.74 2.00 0.00 0.61 0.00
23.13 111.58 2.00 0.00 0.61 0.00 23.29 121.23 2.00 0.00 0.61 0.00
23.46 125.14 2.00 0.00 0.60 0.00 23.62 122.82 2.00 0.00 0.60 0.00
23.79 125.16 2.00 0.00 0.60 0.00 23.95 133.57 2,00 0.00 0.59 0.00
24.11 144.78 2.00 0,00 0.59 0.00 24.28 145.22 2,00 0.00 0.59 0.00
24.44 134.81 2.00 0.00 0.59 0.00 24,61 118.94 2.00 0.00 0.58 0.00
24.77 110.96 2.00 0.00 0.58 0.00 24.93 109.05 2.00 0.00 0.58 0.00
25.10 109.24 2.00 0.00 0.57 0.00 25.26 106.71 2.00 0.00 0.57 0.00
25.43 105.19 2.00 0.00 0.57 0.00 25,59 103.47 2.00 0.00 0.57 0.00
25.75 104.53 2.00 0.00 0.56 0.00 25.92 105.60 2.00 0.00 0.56 0.00
26.08 113.24 2.00 0.00 0.56 0.00 26.25 121,75 2.00 0.00 0.56 0.00
26.41 127.47 2,00 0.00 0.55 0.00 26,57 131.35 2.00 0.00 0.55 0.00
26.74 131.42 2.00 0.00 0.55 0.00 26.90 128.46 2.00 0.00 0.54 0.00
27.07 118.82 2.00 0.00 0.54 0.00 27.23 106.92 2.00 0.00 0.54 0.00
27.10 96.45 2.00 0.00 0.51 0.00 27.56 90.19 2.00 0.00 0.53 onn
27.72 91,34 2.00 0.00 0,53 0.00 27.89 97.96 2,00 0.00 0.53 0.00
28.05 109.35 2.00 0.00 0.52 0.00 28.22 121,20 2.00 0.00 0.52 0.00
28.38 127.20 2.00 0.00 0.52 0.00 28.54 131.09 2.00 0.00 0.52 0.00
28.71 137.61 2.00 0.00 0.51 0.00 28.87 142.99 2.00 0.00 0.51 0.00
29.04 139,24 2.00 0.00 0.51 0.00 29.20 126.52 2.00 0.00 0.51 0.00
29.36 114,06 2.00 0.00 0.50 0.00 29.53 103.56 2.00 0.00 0.50 0.00
29.69 94,73 2.00 0.00 0.50 0.00 29.86 90.80 2.00 0.00 0.49 0.00
30.02 94.24 2.00 0.00 0.49 0.00 30.18 97.79 2.00 0.00 0.49 0.00
30.35 98.13 2,00 0.00 0.49 0.00 30.51 97.55 2.00 0.00 0.48 0.00
30.68 104.68 2.00 0.00 0.48 0.00 30.84 118.88 2.00 0.00 0.48 0.00
31.00 135.05 2.00 0.00 0.47 0.00 31.17 141.49 2.00 0.00 0.47 0.00
31.33 140.33 2.00 0.00 0.47 0.00 31.50 137.97 2.00 0.00 0.47 0.00
31.66 140.75 2.00 0.00 0.46 0.00 31.82 145.24 2.00 0.00 0.46 0.00
31.99 142.54 2.00 0.00 0.46 0.00 32,15 133.27 2.00 0.00 0.46 0.00
32.32 121,05 2.00 0.00 0.45 0.00 32.48 112.94 2.00 0.00 0.45 0.00
32.64 109.06 2.00 0.00 0.45 0.00 32.81 109.06 2.00 0.00 0.44 0.00
32.97 110.44 2,00 0.00 0.44 0.00 33.14 113.68 2.00 0.00 0.44 0.00
33.30 117.04 2.00 0.00 0.44 0.00 33.46 119.16 2.00 0.00 043 0.00
33.63 120.09 2.00 0.00 0.43 0.00 33.79 120.02 2.00 0.00 0.43 0.00
33.96 120.58 2.00 0.00 0.42 0.00 34.12 119.10 2.00 0.00 0.42 0.00
34.28 118.59 2.00 0.00 0.42 0.00 34.45 118.97 2.00 0.00 0.42 0.00
34.61 121.24 2.00 0.00 0.41 0.00 34.78 121.70 2.00 0.00 041 0.00
34,94 122.84 2.00 0.00 0.41 0.00 35.10 121.27 2.00 0.00 0.41 0.00
35.27 118.50 2.00 0.00 0.40 0.00 35.43 111.46 2,00 0.00 0.40 0.00
35.60 108.18 2.00 0.00 0.40 0.00 35.76 112.75 2.00 0.00 0.39 0.00
35.93 122.51 2.00 0.00 0.39 0.00 36.09 130.12 2.00 0.00 0.39 0.00
36.25 130.25 2.00 0.00 0.39 0.00 36.42 122.59 2.00 0.00 0.38 0.00
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This software is licensed to: Landmark Consultants, Inc CPT name: CPT-1

it Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Qun,cs FS ey (%) DF Settlement Depth Qm,es FS ey (%) DF  Settlement
(f) (in) (ft) (in)
36.58 110.32 2.00 0.00 0.38 0.00 36.75 94,96 2.00 0.00 0.38 0.00
36.91 84.19 2.00 0.00 0.37 0.00 37.07 80.08 2.00 0.00 0.37 0.00
37.24 86.27 2.00 0.00 0.37 0.00 37.40 97.54 2.00 0.00 0.37 0.00
37.57 108.99 2.00 0.00 0.36 0.00 37.73 115.06 2.00 0.00 0.36 0.00
37.89 113.88 2.00 0.00 0.36 0.00 38.06 107.76 2.00 0.00 0.35 0.00
38.22 101.97 2.00 0.00 0.35 0.00 38.39 97.52 2.00 0.00 0.35 0.00
38.55 96.12 2.00 0.00 0.35 0.00 38.71 98.69 2,00 0.00 0.34 0.00
39.88 106.72 2.00 0.00 0.34 0.00 39.04 114,77 2.00 0.00 0.34 0.00
39.21 116.37 2.00 0.00 0.34 0.00 39.37 108.86 2.00 0.00 0.33 0.00
39.53 99.70 2,00 0.00 0.33 0.00 39.70 91.49 2.00 0.00 0.33 0.00
39.86 86.87 2.00 0.00 0.32 0.00 40.03 81.03 2,00 0.00 0.32 0.00
40.19 76.60 2.00 0.00 0.32 0.00 40,35 73.45 2.00 0.00 0.32 0.00
40.52 71.19 2.00 0.00 0.31 0.00 40.68 69.71 2.00 0.00 0.31 0.00
40.85 68.90 2.00 0.00 0.31 0.00 41.01 67.10 2.00 0.00 0.30 0.00
41.17 65.43 2.00 0.00 0.30 0.00 41.34 63.97 2,00 0.00 0.30 0.00
41,50 62.36 2.00 0.00 0.30 0.00 41.67 60.46 2,00 0.00 0.29 0.00
41.83 58.79 2.00 0.00 0.29 0.00 41.99 60.18 2,00 0.00 0.29 0.00
42.16 63.13 2.00 0.00 0.29 0.00 42.32 64.75 2.00 0.00 0.28 0.00
42.49 65.45 2.00 0.00 0.28 0.00 42.65 65.86 2.00 0.00 0.28 0.00
42.81 66.36 2.00 0.00 0.27 0.00 42.98 67.04 2.00 0.00 0.27 0.00
43.14 66.09 2.00 0.00 0.27 0.00 43.31 64.89 2.00 0.00 0.27 0.00
43.47 67.54 2.00 0.00 0.26 0.00 43.64 79.80 2.00 0.00 0.26 0.00
43.80 100.10 2.00 0.00 0.26 0.00 43.96 115.84 2.00 0.00 0.25 0.00
44,13 120.87 2.00 0.00 0.25 0.00 44.29 123.32 2.00 0.00 0.25 0.00
44.46 124.23 2,00 0.00 0.25 0.00 44.62 132.25 0.31 0.45 0.24 0.01
44.78 144.25 0.38 0.42 0.24 0.01 44.95 157.69 0.47 0.38 0.24 0.01
45.11 183.60 0.69 0.24 0.24 0.00 45.28 212.69 2.00 0.00 0.23 0.00
45.44 229.58 2.00 0.00 0.23 0.00 45.60 221.87 2.00 0.00 0.23 0.00
45.77 197.90 0.84 0.17 0.22 0.00 45.93 169.84 0.56 0.31 0.22 0.01
46.10 145.40 0.39 0.38 0.22 0.01 46.26 137.16 0.34 0.39 0.22 0.01
46.42 134.36 0.32 0.39 0.21 0.01 46.59 141.83 0.37 0.37 0.21 0.01
46.75 156.35 0.46 0.34 0.21 0.01 46.92 176.04 0.62 0.27 0.20 0.01
47.08 190.48 0.77 0.16 0.20 0.00 47.24 194.13 0.81 0.15 0.20 0.00
47.41 186.74 0.73 0.20 0.20 0.00 47.57 170.50 0.58 0.27 0.19 0.01
47.74 158.87 0.48 0.31 0.19 0.01 47.90 155.62 0.46 0.31 0.19 0.01
48.06 157.98 2.00 0.00 0.19 0.00 48.23 155.83 2.00 0.00 0.18 0.00
48.39 150.42 2.00 0.00 0.18 0.00 48.56 147.26 2.00 0.00 0.18 0.00
48.72 147.98 2.00 0.00 0.17 0.00 48.88 147.05 0.41 0.29 0.17 0.01
49,05 137.21 0.35 0.30 0.17 0.01 49.21 126.02 0.29 0.32 0.17 0.01
49.38 117.77 0.25 0.33 0.16 0.01 49,54 119.63 0.26 0.32 0.16 0.01
49.70 123.06 0.28 0.31 0.16 0.01 49.87 127.47 0.30 0.30 0.15 0.01

50.03 130.13 0.31 0.29 0.15 0.01
Total estimated settlement: 0.17

Abbreviations

Qn,cst Equivalent dean sand normalized cone resistance

FS: Factor of safety against liquefaction

ey (%): Post-liquefaction volumentric strain

DF: ey depth weighting factor

Settlement: Calculated settlement
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Landmark Consultants, Inc.
AN]] AHK 780 N. 4th Street
El Centro, CA 92243

Project title : JR Simplot Fertilizer Facility Location : Brawley, CA
CPT file : CPT-2
Input parameters and analysis data

100

Analysis method: NCEER (1998) G.W.T. (In-situ): 5.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): S.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Flll weight: N/A Limit depth applied: No
Earthquake magnitude M,:  7.00 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.82 Unit weight cakulation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0 0 0T - 0 7
2 2 24 2
4 4~ 44 41 A =.
6 6= 6 6] During earthq,
8 84 8 8-
104 104 1(]j 10 ——
124 124 12+ 124 -g
144 144 144 14+
164 16+ 161 16+
18- 18- 184 184
204 207 201 20
g zz—l 224 24 22+
= 244 244 24+ 24+
B 26 26+ 26+ 26+
8 28 28+ 28 28+
30 30+ 304 G-
324 32+ 32 32+
34+ 34 34 14
361 36 36 36+
38+ 38+ 38 38+
401 40+ 40 40+
42+ 42+ 42 424
44+ 444 44 44 —
46 467} 46 46+
18- 48 48 48 (f
50 T T S0t S0 S0 Pt 2
0 100 200 0 2 4 6 8 10 1 2 3 4 1] 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M.=7*/2, sigma’=1 atm base curve Summary of liquefaction potential
0.8 i 1 Fo— | L i i L i i i 1 " i " L L 1 1,000 I I i 1 1ol i i ib i hual
Liquefaction ¢ 1
07] [
0.6 i

Normalized CPT penetration resistance

Cydlic Stress Ratio* (CSR*)
[=]
ES
1

0.2 I
] B 0.1 1 10
0.1 i Normalized friction ratio (%)
h L Zone Ay: Cyclic liqusfaction likely depending on slze and duration of cyclic loading
1 No Liquefaction L 2one Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
b geomeiry
[ ot i i L I I IR SR R L N I A Zane B: Liquelaclion and post-earihquake sirength loss unllkely, check cyclic sofiening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and sirength loss i ding on soil plaslici
Qtn,cs britUeness/sansilivity, sirain to peak undrained slrengih and ground geomelry
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CPT name: CPT-2

CPT basic interpretation plots

Cone resistance Friction Ratlo Pare pressure SBT Plot SoH Behaviour Type
0 0 o
" i 2
1 1 Clay
44 4] 4 R Orpanic soi)
1 - - firetn
o & 6 iy
L b= 'e
104 10 10+ Cley & sity clay
124 1241 12 Silty sand & sandy siit
14 141 144 Clay &silty clay
1671 16+ 16
101 167} 18-
407 404 0
1 L2 e A
€ 34 € s € - £
B E ‘§ £ a
26 26 761 ay
i B i
28] 84 i8]
301 304 36
324 324 314
34+ 34+ 34+
36 36} 36
30+ kLS 384 Clay &silly clay
40+ At 40+ Clay
24 42+ 42
& silty day
441 44+ 441 %
Sitty sand & sandy silt
461 461 461
48 A8 48] Sily sand & sandy silt
50+ T T W T T s T T T T TR
100 200 2 q & 10 [] s 10 15 0123456789101112131415161718
gt (tsf) RF (%) u (psi) SBT (Robertson et al 1986)
Input parameters and analysis data
Analysis methad: NCEER (1998) Depth to water table (erthq.): 5.00 it FM welght: N/A SBT legend
Fines oorrection method: NCEER (1598) Average resuits interval: 3 Transltion detert. applied:  Yes )
PEger ta':m: A gasai on 1c value bc n;ttnt-:‘ffg ;aluek::u . é.;’;t;d - é.aaﬁﬁ(ﬂegw e ;asnd i . 1. Senstive fine grained [ 4. Clayey siit to siity 7. Gravely sand to sand
quake magnitude M,: .00 nit weight | on: on y like vior 8| 2 s only
Peak ground acceleration: 0,82 Use fill: No Limit depth appliad: No E 2. Organic material [0 5. Sity sand to sandy sikt ' 8. very stlff e tu_
Depth ta water table (Insitu): 5,00 ft Fill height: N/A Limit depth: N/A B 3. Claytositty clay [] 6 Cleansandto sty sand [_] 9. Very stiff fine grained
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CPT name: CPT-2

Estimation of post-earthquake settlements

Cone resistance SBTn Plot

T
s 100 150 ztlm 2 3
(tsf) Ic (Robertson 1930)

Q Total cone resistance (cone resistance g. carrected for pore water effects)
I Soll Behaviour Type Index

Fs: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain

Strain plot Vartical settlements
v W
14 34
Ll 4
6 6]
8 5
4 - E— 104 *
3 A
144 14+
16 164
0 10+
20+ 20+
’\22" ﬁ!}-
:—; 24} Hoaed
En- gw
8- -
301 30
224 321
34 34
26 3]
38+ 184
40 40+
42 41
4] a“
16-7 %
-Il-] a8
B e e e e T ] 1
0 1 2 3 4 5 & 0 01 02 03 04 05 06
Vaolumentric strain (%) Settlement (in)
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CPT name: CPT-2

:: Post-earthquake settlement due to soll liquefaction ::

Depth Ques Fs ev (%) DF  Settlement Depth Qs FS ey (%) DF  Settlement
(f) (in) (f) (in)
5.09 122.37 2.00 0.00 0.91 0.00 5.25 119.49 2,00 0.00 0.91 0.00
541 113.35 2.00 0.00 0.91 0.00 5.58 113.16 2.00 0.00 0.91 0.00
5.74 117.65 2,00 0.00 0.90 0.00 591 125,63 2.00 0.00 0.90 0.00
6.07 130.75 2.00 0.00 0.90 0.00 6.23 132,49 2,00 0.00 0.89 0.00
6.40 127.60 2.00 0.00 0.89 0.00 6.56 121.22 2.00 0.00 0.89 0.00
6.73 117.19 2.00 0.00 0.89 0.00 6.89 120.21 2.00 0.00 0.88 0.00
7.05 126.68 2.00 0.00 0.88 0.00 7.22 131.34 2.00 0.00 0.88 0.00
7.38 131.78 2.00 0.00 0.87 0.00 7.55 126.79 2.00 0.00 0.87 0.00
7.71 121.06 2.00 0.00 0.87 0.00 7.87 117.19 2,00 0.00 0.87 0.00
8.04 117.12 2.00 0.00 0.86 0.00 8.20 119.47 2.00 0.00 0.86 0.00
8.37 119.27 2.00 0.00 0.86 0.00 8.53 121.32 2.00 0.00 0.86 0.00
8.69 124.70 2,00 0.00 0.85 0.00 8.86 128.95 2.00 0.00 0.85 0.00
9.02 129.12 2,00 0.00 0.85 0.00 9.19 127.47 2.00 0.00 0.84 0.00
9.35 122.72 2.00 0.00 0.84 0.00 9.51 116.46 2.00 0.00 0.84 0.00
9.68 114.65 2.00 0.00 0.84 0.00 9.84 120.86 0.31 1.67 0.83 0.03
10.01 131.87 2,00 0.00 0.83 0.00 10.17 136.75 2,00 0.00 0.83 0.00
10.33 129.18 2.00 0.00 0.82 0.00 10.50 131.40 2.00 0.00 0.82 0.00
10.66 138.30 2.00 0.00 0.82 0.00 10.83 146.41 0.46 1.40 0.82 0.03
10.99 147.57 0.47 1.38 0.81 0.03 11.15 150.18 0.48 1.36 0.81 0.03
11.32 153.14 0.51 1.33 0.81 0.03 11.48 154.18 0.51 1.32 0.81 0.03
11.65 154.59 0.51 131 0.80 0.03 11.81 149.59 0.47 1.34 0.80 0.03
11.98 140.81 0.41 141 0.80 0.03 12.14 138.61 0.39 1.42 0.79 0.03
12.30 145.58 0.44 1.36 0.79 0.03 12.47 157.53 0.53 1.27 0.79 0.02
12.63 168.60 0.62 112 0.79 0.02 12.80 177.45 0.71 0.85 0.78 0.02
12.96 179.03 0.72 0.84 0.78 0.02 13.12 172.48 0.65 0.88 0.78 0.02
13.29 159.22 0.53 1.24 0.77 0.02 13.45 146.27 2.00 0.00 0.77 0.00
13.62 141.78 2.00 0.00 0.77 0.00 13.78 142.06 2.00 0.00 0.77 0.00
13.94 145.72 2,00 0.00 0.76 0.00 14.11 132.98 2.00 0.00 0.76 0.00
14.27 119.03 2,00 0.00 0.76 0.00 14.44 112,71 2.00 0.00 0.76 0.00
14.60 111.46 2.00 0.00 0.75 0.00 14.76 108.38 2.00 0.00 0.75 0.00
14.93 116.35 2.00 0.00 0.75 0.00 15.09 130.00 2.00 0.00 0.74 0.00
15.26 149.07 2,00 0.00 0.74 0.00 1542 157.25 2.00 0.00 0.74 0.00
15.58 159.45 2,00 0.00 0.74 0.00 15.75 158.88 2,00 0.00 0.73 0.00
15.91 165.53 2.00 0.00 0.73 0.00 16.08 175.02 2.00 0.00 0.73 0.00
16.24 178.82 2.00 0.00 0.72 0.00 16.40 169.21 2,00 0.00 0.72 0.00
16.57 151.67 2.00 0.00 0.72 0.00 16.73 141.35 2.00 0.00 0.72 0.00
16.90 144.74 2.00 0.00 0.71 0.00 17.06 155.54 2.00 0.00 0.71 0.00
17.22 158.56 2.00 0.00 0.71 0.00 17.39 153.65 2.00 0.00 0.71 0.00
17.55 144.32 2,00 0.00 0.70 0.00 17.72 137.10 2,00 0.00 0.70 0.00
17.88 13341 2,00 0.00 0.70 0.00 18.04 132,27 2,00 0.00 0.69 0.00
18.21 132.81 2,00 0.00 0.69 0.00 18.37 139.88 2,00 0.00 0.69 0.00
18.54 148.48 2.00 0.00 0.69 0.00 18.70 155.60 2.00 0.00 0.68 0.00
18.86 156.96 2.00 0.00 0.68 0.00 19.03 150.28 2,00 0.00 0.68 0.00
19.19 132.61 2.00 0.00 0.67 0.00 19.36 110.95 2.00 0.00 0.67 0.00
19.52 92.40 2.00 0.00 0.67 0.00 19.69 85.03 2.00 0.00 0.67 0.00
19.85 87.20 2.00 0.00 0.66 0.00 20.01 90.64 2.00 0.00 0.66 0.00
20.18 86.64 2.00 0.00 0.66 0.00 20.34 77.11 2,00 0.00 0.66 0.00
20.51 64.27 2.00 0.00 0.65 0.00 20.67 60.49 2.00 0.00 0.65 0.00
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CPT name: CPT-2

11 Post-earthquake settiement due to soll liquefaction :: (continued)

Depth Qu,cs FS ev (%) DF  Settlement Depth Qs Fs ev (%) DF  Settlement
(9] (im) (f (im)
20.83 63.43 2.00 0.00 0.65 0.00 21.00 73.99 2.00 0.00 0.64 0.00
21.16 83.74 2.00 0.00 0.64 0.00 21.33 87.98 2.00 0.00 0.64 0.00
21.49 84.64 2.00 0.00 0.64 0.00 21.65 79.41 2.00 0.00 0.63 0.00
21.82 75.84 2.00 0.00 0.63 0.00 21.98 75.52 2.00 0.00 0.63 0.00
22.15 72.96 2.00 0.00 0.62 0.00 22,31 70.01 2.00 0.00 0.62 0.00
22.47 67.39 2.00 0.00 0.62 0.00 22.64 66.02 2.00 0.00 0.62 0.00
22.80 63.43 2.00 0.00 0.61 0.00 22.97 61.31 2.00 0.00 0.61 0.00
23.13 62.43 2.00 0.00 0.61 0.00 23.29 67.42 2.00 0.00 0.61 0.00
23.46 79.39 2.00 0.00 0.60 0.00 23.62 96.34 2.00 0.00 0.60 0.00
23.79 115.78 2.00 0.00 0.60 0.00 23.95 124.36 2.00 0.00 0.59 0.00
24.11 117.81 2.00 0.00 0.59 0.00 24.28 103.27 2,00 0.00 0.59 0.00
24.44 98.49 2.00 0.00 0.59 0.00 24.61 107.32 2.00 0.00 0.58 0.00
24.77 116.03 2.00 0.00 0.58 0.00 24.93 117.41 2.00 0.00 0.58 0.00
25.10 118.11 2.00 0.00 0.57 0.00 25.26 121.63 2.00 0.00 0.57 0.00
25.43 127.56 2.00 0.00 0.57 0.00 25.59 131.21 2,00 0.00 0.57 0.00
25.75 134.30 2,00 0,00 0.56 0.00 25.92 135.35 2.00 0.00 0.56 0.00
26.08 138.32 2,00 0.00 0.56 0.00 26,25 139,70 2.00 0.00 0.56 0.00
26.41 142.59 2.00 0.00 0.55 0.00 26,57 143.52 2.00 0.00 0.55 0.00
26.74 146.30 2.00 0.00 0.55 0.00 26.90 148.78 2.00 0.00 0.54 0.00
27.07 153.24 2.00 0.00 0.54 0.00 27.23 157.13 2.00 0.00 0.54 0.00
27.40 161.54 2.00 0.00 0.54 0.00 27.56 159.33 2.00 0.00 0.53 0.00
27.72 152,14 2.00 0.00 0.53 0.00 27.89 143.29 2.00 0.00 0.53 0.00
28.05 134.80 2.00 0.00 0.52 0.00 28.22 124.27 2,00 0.00 0.52 0.00
28.38 108.25 2.00 0.00 0.52 0.00 28.54 96.08 2.00 0.00 0.52 0.00
28.71 92.35 2.00 0.00 0.51 0.00 28.87 97.40 2.00 0.00 0.51 0.00
29.04 101.07 2.00 0.00 0.51 0.00 29.20 100.91 2.00 0.00 0.51 0.00
29.36 102.76 2.00 0.00 0.50 0.00 29.53 111.04 2.00 0.00 0.50 0.00
29.69 118.27 2,00 0.00 0.50 0.00 29.86 116.65 2.00 0.00 0.49 0.00
30.02 108.68 2.00 0.00 0.49 0.00 30.18 104.42 2.00 0.00 0.49 0.00
30.35 106.70 2.00 0.00 0.49 0.00 30.51 110.90 2.00 0.00 0.48 0.00
30.68 119.28 2.00 0.00 0.48 0.00 30.84 131.25 2.00 0.00 0.48 0.00
31.00 143.34 2.00 0.00 0.47 0.00 31.17 149.71 2.00 0.00 0.47 0.00
31.33 153.20 2.00 0.00 0.47 0.00 31.50 154.93 2.00 0.00 0.47 0.00
31.66 154.98 2.00 0.00 - 0.46 0.00 31.82 152.65 2.00 0.00 0.46 0.00
31.99 150.91 2.00 0.00 0.46 0.00 32.15 151.61 2.00 0.00 0.46 0.00
32.32 152.30 2,00 0.00 0.45 0.00 32.48 150.02 2.00 0.00 0.45 0.00
32.64 148.28 2,00 0.00 0.45 0.00 32.81 146.08 2.00 0.00 0.44 0.00
32,97 140.50 2.00 0.00 0.44 0.00 33.14 132.83 2.00 0.00 0.44 0.00
33.30 127.45 2.00 0.00 0.44 0.00 33.46 126.48 2.00 0.00 0.43 0.00
33.63 124.59 2.00 0.00 0.43 0.00 33.79 119.28 2.00 0.00 0.43 0.00
33.96 113.00 2.00 0.00 0.42 0.00 34.12 109.48 2.00 0.00 0.42 0.00
34.28 116.14 2.00 0.00 0.42 0.00 34.45 126.76 2.00 0.00 0.42 0.00
34,61 135.08 2.00 0.00 0.41 0.00 34.78 132.53 2.00 0.00 0.41 0.00
34.94 124.15 2.00 0.00 0.41 0.00 35.10 114.35 2.00 0.00 0.41 0.00
35.27 111.88 2.00 0.00 0.40 0.00 35.43 117.66 2.00 0.00 0.40 0.00
35.60 125.53 2.00 0.00 0.40 0.00 35.76 129.07 2.00 0.00 0.39 0.00
35.93 127.95 2.00 0.00 0.39 0.00 36.09 130.03 2,00 0.00 0.39 0.00
36.25 136.67 2.00 0.00 0.39 0.00 36.42 143.56 2.00 0.00 0.38 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

FS

2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2,00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
0.23
0.35
0.43
0.58
0.78
2.00
2.00
2.00
2.00
0.73
0.60
0.55
0.57
0.46
0.37
0.39
0.35
0.36
0.40
0.38

ey (%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.45
0.41
0.33
0.18
0.00
0.00
0.00
0.00
0.21
0.28
0.30
0.27
0.30
0.32
0.30
0.30
0.29
0.27
0.27

DF

0.38
0.37
0.37
0.36
0.36
0.35
0.35
0.34
0.34
0.33
0.32
0.32
0.31
0.31
0.30
0.30
0.29
0.29
0.28
0.27
0.27
0.26
0.26
0.25
0.25
0.24
0.24
0.23
0.22
0.22
0.21
0.21
0.20
0.20
0.19
0.19
0.18
0.17
0.17
0.16
0.16
0.15

Settlement
(in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Equivalent clean sand normalized cone resistance

Factor of safety against liquefaction
Post-liquefaction volumentric strain
e, depth weighting factor

Depth Qu,es
(ft)

36.58 145.69
36.91 129.95
37.24 100.54
37.57 92.78
37.89 91.39
38.22 76.62
38.55 83.71
38.88 102.72
39.21 118.10
39.53 123.58
39.86 123.07
40.19 108.85
40.52 88.01
40.85 86.82
41.17 89.42
41.50 73.63
41.83 67.42
42.16 93.62
42.49 100.79
42.81 99.41
43.14 91.25
43.47 B8.81
43.80 113.90
44.13 139.26
44.46 152.43
44.78 171.85
45.11 192.06
45.44 220.10
45.77 249.06
46.10 234.95
46.42 221.36
46.75 186.02
47.08 172.98
47.41 166.35
47.74 169.35
48.06 154.71
48.39 141.89
48.72 144.70
49.05 137.58
49.38 138.58
49.70 144.86
50.03 141.81

Abbreviations

Qm,cs!

FS:

ey (%):

DF:

Settlement:

Calculated settlement

Depth
(f)
36.75
37.07
37.40
37.73
38.06
38.39
38.71
39.04
39.37
39.70
40,03
40.35
40.68
41.01
41.34
41.67
41.99
42,32
42.65
42.98
43.31
43.64
43.96
44.29
44.62
44.95
45.28
45.60
45.93
46.26
46.59
46.92
47.24
47.57
47.90
48.23
48.56
48.88
49.21
49.54
49.87

Qum,cs

140.48
115.10
92.13
95.73
83.17
81.95
95.04
113.82
121.30
124.11
118.57
57.01
85.84
89.30
84.47
65.06
80.95
99.43
100.87
96.23
86.33
102,90
122.97
148.43
159.89
182.95
201.91
240.58
243.53
230.52
204.10
177.02
168.58
169.50
166.79
147.84
142.08
141.05
134.76
141.63
143.09

FS

2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00
0.27
0.40
0.48
0.69
2.00
2.00
2.00
2.00
2.00
0.64
0.56
0.57
0.55
0.41
0.38
0.37
0.34
0.38
0.39

ev (%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.42
0.39
0.25
0.00
0.00
0.00
0.00
0.00
0.27
0.28
0.27
0.27
0.31
0.31
0.30
0.30
0.28
0.27

DF

0.38
0.37
0.37
0.36
0.35
0.35
0.34
0.34
0.33
0.33
0.32
0.32
0.31
0.30
0.30
0.29
0.29
0.28
0.28
0.27
0.27
0.26
0.25
0.25
0.24
0.24
0.23
0.23
0.22
0.22
0.21
0.20
0.20
0.19
0.19
0.18
0.18
0.17
0.17
0.16
0.15

Settlement

(in)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Total estimated settlement: 0.61
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ANDMARK

Geo-Engineers and Geologists

Landmark Consultants, Inc.
780 N. 4th Street

El Centro, CA 92243

Project title : JR Simplot Fertilizer Facility

CPT file :

CPT-3

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Cone resistance

Friction Ratio

NCEER (1998) G.W.T. (In-situ):

NCEER (1998) G.W.T. (earthq.):

Based on Ic value  Average results interval:
7.00 Tc cut-off value:

0.82 Unit weight calculation:

Location : Brawley, CA

5.00ft
5.00 ft

2.60
Based on SBT

SBTh Plot

Use fill: No Clay like behavior

Fill height: N/A applied: Sands only

Fill welght: N/A Limit depth applied: No

Trans, detect, applled: Yes Limit depth: N/A

K, applied: Yes MSF method: Method based
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This software Is ficensed to: Landmark Consultarts, Inc

CPT name; CPT-3

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot SoB Behaviour Type
2+ 2+ 2+
A 4 4
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qt (tsf) RI (%) u (psh) SBT (Robertson et al. 1986)
Input parameters and snalysis data
Analysis methed: NCEER (1998) Depth In water table (erthn.): 5.00 ft Al welghts N/A
Fines comection methad:  NCEER (1998) Averzge resulls interval: 3 Transiion detect. applled: ~ Yes SBT lsgend
Polnts o test: T gausued on Ic velue L:ftubw;ﬁ r\'ltnluel;‘ B 2.60 o &p&u ;:sﬁ iy [l 1. Sensitive fine grained [§] 4. Clavey siit to siity [l 7. Gravely sand to sand
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Degth to water table (insiu): 5,00 it U helght: N/A Limit degth: N/A I y.coywsityday [ 6. Clean cand tosiity sand [] 9. Very stiff fine greined
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This software is licensed to: Landmark Consultants, Inc

CPT name: CPT-3

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot

50 100 150 i ; o 3
qt (tsf) Ic (Robertson 1990)

0.5 1 1.5
Factar of safety

Abbraviations

qQu Total cone resistance (cone resistance q. corected for pore water effects)
I Soll Behaviour Type Index

FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liguefactian volumentric strain
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This software is licensed to: Landmark Consultants, Inc

CPT name: CPT-3

1z Post-earthquake settlement due to soil liquefaction ::

Depth Qu,cs Fs ev (%) DF  Settlement Depth Qunes FS ey (%) DF  Settlement
(ft) (in) y9] (in)
5.09 131.35 2.00 0.00 0.91 0.00 5.25 133.76 2.00 0.00 0.91 0.00
5.41 132.28 2.00 0.00 0.91 0.00 5.58 128.20 2.00 0.00 0.91 0.00
5.74 123.44 2,00 0.00 0.90 0.00 591 117.36 2.00 0.00 0.90 0.00
6.07 113.96 2.00 0.00 0.90 0.00 6.23 111,56 2.00 0.00 0.89 0.00
6.40 109.50 2,00 0.00 0.89 0.00 6.56 106.03 2.00 0.00 0.89 0.00
6.73 107.64 2.00 0.00 0.89 0.00 6.89 116.11 2.00 0.00 0.88 0.00
7.05 125.45 2.00 0.00 0.88 0.00 7.22 129.47 2.00 0.00 0.88 0.00
7.38 129.08 2.00 0.00 0.87 0.00 7.55 127.21 2.00 0.00 0.87 0.00
771 124.34 2.00 0.00 0.87 0.00 7.87 119.29 2.00 0.00 0.87 0.00
8.04 113.97 2.00 0.00 0.86 0.00 8.20 114.89 2.00 0.00 0.86 0.00
8.37 120.82 2.00 0.00 0.86 0.00 8.53 129.21 2.00 0.00 0.86 0.00
8.69 134.17 2.00 0.00 0.85 0.00 8.86 135.30 2.00 0.00 0.85 0.00
9.02 133.22 2.00 0.00 0.85 0.00 9.19 128.74 2.00 0.00 0.84 0.00
9.35 127.40 2,00 0.00 0.84 0.00 9.51 124.25 2.00 0.00 0.84 0.00
9.68 124.15 2.00 0.00 0.84 0.00 9.84 126.27 2.00 0.00 0.83 0.00
10.01 131.05 2,00 0.00 0.83 0.00 10.17 136.37 2.00 0.00 0.83 0.00
10.33 139.45 2.00 0.00 0.82 0.00 10.50 139.51 2.00 0.00 0.82 0.00
10.66 139.39 2.00 0.00 0.82 0.00 10.83 141.51 2.00 0.00 0.82 0.00
10.99 150.55 2.00 0.00 0.81 0.00 11.15 160.46 2.00 0.00 0.81 0.00
11.32 166.52 0.62 1.17 0.81 0.02 11.48 162.52 0.58 1.21 0.81 0.02
11.65 158.55 0.55 1.29 0.80 0.03 11.81 150.29 0.48 1.34 0.80 0.03
11.98 154.59 0.51 1.30 0.80 0.03 12.14 152.97 0.49 131 0.79 0.03
12.30 150.73 0.47 1.32 0.79 0.03 12.47 138.02 0.39 141 0.79 0.03
12.63 137.56 0.38 141 0.79 0.03 12.80 151.20 0.47 1.30 0.78 0.03
12.96 185.15 0.79 0.65 0.78 0.01 13.12 217.87 2.00 0.00 0.78 0.00
13.29 237.00 2.00 0.00 0.77 0.00 13.45 236.80 2.00 0.00 0.77 0.00
13.62 232.68 2.00 0.00 0.77 0.00 13.78 233.32 2.00 0.00 0.77 0.00
13.94 229.89 2.00 0.00 0.76 0.00 14.11 218.83 2.00 0.00 0.76 0.00
14.27 194.89 2.00 0.00 0.76 0.00 14.44 155.33 2.00 0.00 0.76 0.00
14.60 110.46 2.00 0.00 0.75 0.00 14.76 86.67 2.00 0.00 0.75 0.00
14.93 83.75 2.00 0.00 0.75 0.00 15.09 88.49 2.00 0.00 0.74 0.00
15.26 93.29 2.00 0.00 0.74 0.00 1542 96.52 2.00 0.00 0.74 0.00
15.58 106.56 2.00 0.00 0.74 0.00 15.75 119.29 2.00 0.00 0.73 0.00
15.91 128.71 2.00 0.00 0.73 0.00 16.08 127.73 2.00 0.00 0.73 0.00
16.24 119.11 2.00 0.00 0.72 0.00 16.40 112.08 2.00 0.00 0.72 0.00
16.57 116.46 2.00 0.00 0.72 0.00 16.73 132.09 2.00 0.00 0.72 0.00
16.90 148.86 2.00 0.00 071 0.00 17.06 158.25 2.00 0.00 0.71 0.00
17.22 156.88 2.00 0.00 0.71 0.00 17.39 149.31 2.00 0.00 0.71 0.00
17.55 138.49 2.00 0.00 0.70 0.00 17.72 129.85 2.00 0.00 0.70 0.00
17.88 125.00 2.00 0.00 0.70 0.00 18.04 126.82 2.00 0.00 0.69 0.00
18.21 133.95 2.00 0.00 0.69 0.00 18.37 141.49 2.00 0.00 0.69 0.00
18.54 145.26 2.00 0.00 0.69 0.00 18.70 147.97 2.00 0.00 0.68 0.00
18.86 148.21 2.00 0.00 0.68 0.00 19.03 151.27 2.00 0.00 0.68 0.00
19.19 152.81 2.00 0.00 0.67 0.00 19.36 158.48 2.00 0.00 0.67 0.00
19.52 159.96 2.00 0.00 0.67 0.00 19.69 151.92 2.00 0.00 0.67 0.00
19.85 131.30 2.00 0.00 0.66 0.00 20.01 110.03 2.00 0.00 0.66 0.00
20.18 99.30 2.00 0.00 0.66 0.00 20.34 98.95 2.00 0.00 0.66 0.00
20.51 96.83 2.00 0.00 0.65 0.00 20.67 94,65 2.00 0.00 0.65 0.00
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1: Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Qunes FS ey (%) DF  Settlement Depth Qun,es FS ey (%) DF  Settlement
(f) (in) 4] (In)
20.83 92.07 2.00 0.00 0.65 0.00 21.00 89.89 2.00 0.00 0.64 0.00
21.16 87.58 2.00 0.00 0.64 0.00 21.33 91.87 2.00 0.00 0.64 0.00
21.49 98.63 2.00 0.00 0.64 0.00 21,65 106.06 2.00 0.00 0.63 0.00
21.82 103.44 2.00 0.00 0.63 0.00 21,98 102.87 2.00 0.00 0.63 0.00
22.15 101.49 2.00 0.00 0.62 0.00 22,31 108.26 2.00 0.00 0.62 0.00
22.47 108.79 2.00 0.00 0.62 0.00 22,64 107.98 2.00 0.00 0.62 0.00
22.80 104.56 2.00 0.00 0.61 0.00 22.97 101.60 2.00 0.00 0.61 0.00
23.13 99.39 2.00 0.00 0.61 0.00 23.29 99.59 2.00 0.00 0.61 0.00
23.46 101.37 2.00 0.00 0.60 0.00 23.62 102.70 2.00 0.00 0.60 0.00
23.79 102.26 2.00 0.00 0.60 0.00 23.95 103.11 2.00 0.00 0.59 0.00
24.11 110.14 2.00 0.00 0.59 0.00 24.28 123.50 2.00 0.00 0.59 0.00
24,44 138.46 2.00 0.00 0.59 0.00 24.61 149.10 2,00 0.00 0.58 0.00
24.77 148.50 2.00 0.00 0.58 0.00 24.93 140.71 2.00 0.00 0.58 0.00
25.10 136.25 2.00 0.00 0.57 0.00 25.26 144.07 2.00 0.00 0.57 0.00
25.43 157.70 2.00 0.00 0.57 0.00 25.59 168.08 2.00 0.00 0.57 0.00
25.75 167.60 2.00 0.00 0.56 0.00 25.92 156.13 2,00 0.00 0.56 0.00
26.08 136.55 2.00 0.00 0.56 0.00 26.25 121,41 2.00 0.00 0.56 0.00
26.41 114.47 2.00 0.00 0.55 0.00 26,57 114.39 2.00 0.00 0.55 0.00
26.74 111.66 2.00 0.00 0.55 0.00 26.90 106.79 2.00 0.00 0.54 0.00
27.07 101.04 2.00 0.00 0.54 0.00 27.23 97.42 2.00 0.00 0.54 0.00
27.40 94.53 2.00 0.00 0.54 0.00 27.56 92.73 2.00 0.00 0.53 0.00
27.72 91.10 2.00 0.00 0.53 0.00 27.89 94.61 2.00 0.00 0.53 0.00
28.05 109.09 2.00 0.00 0.52 0.00 28.22 127.46 2.00 0.00 0.52 0.00
28.38 137.56 2.00 0.00 0.52 0.00 28.54 133.04 2,00 0.00 0.52 0.00
28.71 118.93 2.00 0.00 0.51 0.00 28.87 103.04 2.00 0.00 0.51 0.00
29.04 90.64 2.00 0.00 0.51 0.00 29.20 85.43 2.00 0.00 0.51 0.00
29.36 88.66 2.00 0.00 0.50 0.00 29.53 97.26 2.00 0.00 0.50 0.00
29.69 110.79 2,00 0.00 0.50 0.00 29.86 123.20 2.00 0.00 0.49 0.00
30.02 128.67 2.00 0.00 0.49 0.00 30.18 124.40 2,00 0.00 0.49 0.00
30.35 117.47 2.00 0.00 0.49 0.00 30.51 112.46 2.00 0.00 0.48 0.00
30.68 109.70 2.00 0.00 0.48 0.00 30.84 108,13 2.00 0.00 0.48 0.00
31.00 109.27 2.00 0.00 0.47 0.00 31.17 111.68 2.00 0.00 0.47 0.00
31.33 117.65 2.00 0.00 0.47 0.00 31.50 124.83 2.00 0.00 0.47 0.00
31.66 130.74 2.00 0.00 0.46 0.00 31.82 133.45 2.00 0.00 0.46 0.00
31.99 134.54 2.00 0.00 0.46 0.00 32.15 135.32 2.00 0.00 0.46 0.00
32.32 134.22 2,00 0.00 0.45 0.00 32.48 132.50 2,00 0.00 0.45 0.00
32.64 130.78 2.00 0.00 0.45 0.00 32.81 129.82 2.00 0.00 0.44 0.00
32.97 126.79 2.00 0.00 0.44 0.00 33.14 125.14 2.00 0.00 0.44 0.00
33.30 125.28 2.00 0.00 0.44 0.00 33.46 126.51 2.00 0.00 0.43 0.00
33.63 123.66 2.00 0.00 0.43 0.00 33.79 114.78 2.00 0.00 0.43 0.00
33.96 101.38 2.00 0.00 0.42 0.00 34.12 90.19 2,00 0.00 0.42 0.00
34.28 86.05 2.00 0.00 0.42 0.00 34.45 91.10 2.00 0.00 0.42 0.00
34.61 96.63 2.00 0.00 0.41 0.00 34.78 100.54 2.00 0.00 0.41 0.00
34.94 103.30 2.00 0.00 0.41 0.00 35,10 110.28 2.00 0.00 0.41 0.00
35.27 119.84 2.00 0.00 0.40 0.00 35.43 127.19 2.00 0.00 0.40 0.00
35.60 129.92 2.00 0.00 0.40 0.00 35.76 130.21 2.00 0.00 0.39 0.00
35.93 130.44 2.00 0.00 0.39 0.00 36.09 132.34 2.00 0.00 0.39 0.00
36.25 132.45 2.00 0.00 0.39 0.00 36.42 130.85 2.00 0.00 0.38 0.00
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i Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Ques FS ev (%) DF  Settlement Depth Qe FS ey (%) DF  Settlement
(f) (in) (f) (in)
36.58 128.44 2.00 0.00 0.38 0.00 36.75 127.20 2.00 0.00 0.38 0.00
36.91 128.56 2.00 0.00 0.37 0.00 37.07 129.44 2,00 0.00 0.37 0.00
37.24 129.64 2,00 0.00 0.37 0.00 37.40 128.62 2.00 0.00 0.37 0.00
37.57 127.71 2.00 0.00 0.36 0.00 37.73 128.70 2.00 0.00 0.36 0.00
37.89 128.56 200 0.00 0.36 0.00 38.06 128.42 2.00 0.00 0.35 0.00
38.22 125.95 2.00 0.00 0.35 0.00 38.39 123.33 2.00 0.00 0.35 0.00
38.55 115.83 2.00 0.00 0.35 0.00 38.71 102.77 2.00 0.00 0.34 0.00
38.88 89.18 2.00 0.00 034 0.00 39.04 84.99 2.00 0.00 0.34 0.00
39.21 96.49 2.00 0.00 0.34 0.00 39.37 113.03 2.00 0.00 0.33 0.00
39.53 126.41 2.00 0.00 0.33 0.00 39.70 129.82 2,00 0.00 0.33 0.00
39.86 128.00 2.00 0.00 0.32 0.00 40.03 123.97 2.00 0.00 0.32 0.00
40.19 124.02 2,00 0.00 0.32 0.00 40.35 124.99 2,00 0.00 0.32 0.00
40.52 126.66 2.00 0.00 031 0.00 40.68 123.42 2.00 0.00 0.31 0.00
40.85 114.96 2.00 0.00 0.31 0.00 41.01 107.21 2.00 0.00 0.30 0.00
41.17 103.10 2,00 0.00 0.30 0.00 41,34 101.94 2.00 0.00 0.30 0.00
41.50 96.66 2.00 0.00 0.30 0.00 41.67 90.56 2.00 0.00 0.29 0.00
41.83 85.16 2.00 0.00 0.29 0.00 41.99 B82.64 2,00 0.00 0.29 0.00
42,16 80.34 2,00 0.00 0.29 0.00 42.32 76.44 2,00 0.00 0.28 0.00
42.49 71.58 2.00 0.00 0.28 0.00 42.65 69.12 2.00 0.00 0.28 0.00
42.81 70.04 2,00 0.00 0.27 0.00 42.98 74.28 2.00 0.00 0.27 0.00
43.14 78.08 2.00 0.00 0.27 0.00 43.31 80.67 2,00 0.00 0.27 0.00
43.47 83.91 2.00 0.00 0.26 0.00 43.64 87.48 2.00 0.00 0.26 0.00
43.80 92.14 2.00 0.00 0.26 0.00 43.96 101.57 2.00 0.00 0.25 0,00
44.13 113.76 2.00 0.00 0.25 0.00 44.29 121.45 2.00 0.00 0.25 0.00
44.46 132.32 2.00 0.00 0.25 0.00 44.62 145.14 2.00 0.00 0.24 0.00
44.78 156.91 0.46 0.39 0.24 0.01 44.95 160.28 0.49 0.38 0.24 0.01
45.11 164.25 0.52 0.37 0.24 0.01 45.28 172.65 0.59 0.32 0.23 0.01
45.44 177.69 0.64 0.30 0.23 0.01 45.60 171,50 0.58 0.32 0.23 0.01
45.77 159.18 0.48 0.36 0.22 0.01 45.93 149.51 0.42 0.37 0.22 0.01
46.10 154.80 0.45 0.36 0.22 0.01 46.26 163.14 0.52 0.34 0.22 0.01
46.42 167.10 0.55 0.33 0.21 0.01 46.59 163.61 0.52 0.33 0.21 0.01
46.75 155.58 0.46 0.34 0.21 0.01 46.92 149.83 0.42 0.34 0.20 0.01
47.08 147.33 0.40 0.34 0.20 0.01 47.24 146.19 0.40 0.34 0.20 0.01
47.41 145.71 0.40 0.34 0.20 0.01 47.57 140.58 0.36 0.34 0.19 0.01
47.74 144,90 0.39 0.33 0.19 0.01 47.90 151.73 0.44 0.31 0.19 0.01
48.06 160.15 0.50 0.29 0.19 0.01 48.23 154.22 0.46 0.30 0.18 0.01
48.39 140,37 0.37 0.32 0.18 0.01 48.56 124.20 0.28 035 0.18 0.01
48.72 117.65 0.25 0.36 0.17 0.01 48.88 116.99 0.25 0.35 0.17 0.01
49.05 121.13 0.27 0.34 0.17 70.01 49.21 119.90 0.26 033 0.17 0.01
49.38 114.60 0.24 0.34 0.16 0.01 49,54 110.83 0.23 0.34 0.16 0.01
49.70 114.12 0.24 0.33 0.16 0.01 49.87 118.46 0.26 031 0.15 0.01

50.03 120.74 0.27 0.30 0.15 0.01
Total estimated settlement: 0.49

Abbreviations

Qm.es: Equivalent clean sand normalized cone resistance

FS: Factor of safety against liquefaction

ey (%): Post-liquefaction volumentric strain

DF: ey depth weighting factor

Setement: Calculated settlement
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Landmark Consultants, Inc.
780 N. 4th Street
El Centro, CA 92243

Geo-Engineers and Geologists

Project title : JR Simplot Fertilizer Facility Location : Brawley, CA
CPT file : CPT-4
Input parameters and analysis data

Analysis method: NCEER (1998) GW.T. (in-situ): 500 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 5.00 ft Flll height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,;:  7.00 Ic cut-off value: 2.60 Trans, detect. applied: Yes Limit depth: N/A
Peak ground acceleration:  0.82 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
o o L] L — —
i Gay
2 a7 2+ 2
44 4 e 4
6+ 6 6 froat 6 i Clay
[ B Lk ]
10 10 104 10
Clay &silly clay
12+ 12+ 124 12 l - Sty sad "
S| sandy s
14+ 14+ 14+ 14 Clay & silty clay
16+ 16+ 15 16
Clay
181 18 18] 18 I
20 10+ 20 20+ 1 Clay & sil
1 i Clg & sﬁg ggyy
Al?' H?}' AH‘ n?!-r P
€ e € 24 € i E g
g H H £, g
261 26| 2671 6] ¥
& & & & i &
Fily 18- 28 bl
I
30 e a6} 0 "‘ . Clay
12 Erhy 324 12
14+ 34+ 3441 n-
36+ 2| 16 36+ ’i
38 18- -] 38 Ciey &sity clay
a0+ 401 401 s Clay
I Clay & sill
42+ 42| 427 42 i Cl:yy & sﬂg g|l:vy
441 44 444 - . Clay &silty clay
o i N 1 L Sand & silty sand
* * “ “I8 P Sand & silty sand
48 e a8 an ¥ Sity sand & sendy silt
i Sard & sty sand
” I} L] so-‘I'I'P'I' “ L3 T T su- LI L L L AL Bl L L
108 2 4 3 10 [} 5 10 i5 2 ] 1011121314153617 18
gt (tsf) Rf (%) u (psh) Ic(SBT) on et al. 1986)
Input parameters and analysis data
Analysls method: NCEER (1998) Depth to water table (erthq.): 5,00 ft Fill welght: N/A BT le d
Fines rorection method: ~ NCEER (1998) Average results interval: 3 Trensition detect. applled: ~ Yes ol gen
gms to test: s Based on Icvalue 1l ‘cuH;gltr\lmlulz: i 2.60 - ‘é’a‘:ﬁ("mb:eha e ;asds - B 1. Sensitive fine grained [l] 4. Clayey slk to slity 7. Gravely sand to sand
quake magnitude M,:  7.00 Unit welght calculation; Based on ay (ke vior B H nds onl .
Peak ground acceleration:  0.82 Use fill: No Limit depth applied: No ! 2. Organic matertal 5. Silty sand to sandy sitt ' Benvetifsandito
Depth to water table (insitu): S,00 ft Flll helght: N/A Limit depth: NA B 3 Clay to sty day [ 6. Cean sand tossitty sand ] 9. Very stif fine grained
Clig v.2.2.0.32 - CPT Liguefaction Assessment Software - Report created on: 11/30/2018, 2:03:36 PM 20
Project file:

EEC ORIGINAL PKG



This software is licensed to: Landmark Consultants, Inc

CPT name: CPT4

Estimation of post-earthquake settlements

Cone resistance SBTn Plat
o e 1 =
24 2 '
4 1
& &
6] ]
10 10
124 12
144 14
1671 16
H (1
20+ 20
4 2
g [
= 244 =
g £
26 26
& &
284 28
30 30
34 b+
344 £
364 35
18- »
40+ ®
a2+ 2
41+ -
461 46
48+ a
50 T T T T 50 S 5
50 100 150 200 2 3
qt (tsf) Ic (Robertson 1990)
Abbreviations
q¢ Total cone resistance (cone resistance g. comected far pore water effects)
I Soll Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Past-liquefaction volumentric strain
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i1 Post-earthquake settlement due to soll liquefaction ::

Depth Qe FS ey (%) DF  Settlement Depth Qum,es FS ey (%) DF  Settlement
(f) (in) (f) (in)
5.09 139.83 2.00 0.00 0.91 0.00 5.25 138.88 2.00 0.00 0.91 0.00
5.41 134.04 2.00 0.00 0.91 0.00 5.58 127.26 2.00 0.00 0.91 0.00
5.74 122.05 2.00 0.00 0.90 0.00 5.91 120.06 2.00 0.00 0.90 0.00
6.07 122,51 2.00 0.00 0.90 0.00 6.23 127.20 2.00 0.00 0.89 0.00
6.40 133,55 2.00 0.00 0.89 0.00 6.56 139.99 2.00 0.00 0.89 0.00
6.73 143.25 2.00 0.00 0.89 0.00 6.89 143.18 2.00 0.00 0.88 0.00
7.05 141.62 2.00 0.00 0.88 0.00 7.22 141.06 2.00 0.00 0.88 0.00
7.38 139.87 2.00 0.00 0.87 0.00 7.55 134.09 2.00 0.00 0.87 0.00
7.71 124.98 2.00 0.00 0.87 0.00 7.87 116.99 2.00 0.00 0.87 0.00
8.04 117.28 2.00 0.00 0.86 0.00 8.20 124,61 2,00 0.00 0.86 0.00
8.37 129.20 2.00 0.00 0.86 0.00 8.53 130,27 2.00 0.00 0.86 0.00
8.69 126.08 2.00 0.00 0.85 0.00 8.86 121.38 2.00 0.00 0.85 0.00
9.02 112.02 2.00 0.00 0.85 0.00 9.19 104.35 2,00 0.00 0.94 0.00
9.35 103.57 2.00 0.00 0.84 0.00 9,51 114.50 2,00 0.00 0.84 0.00
9.68 123.86 2.00 0.00 0.84 0.00 9.84 120.17 2.00 0.00 0.83 0.00
10.01 124.29 2.00 0.00 0.83 0.00 10.17 124.92 2.00 0.00 0.83 0.00
10.33 124,17 2.00 0.00 0.82 0.00 10.50 123.57 0.32 1.61 0.82 0.03
10.66 122.42 0.31 1.62 0.82 0.03 10.83 130.65 0.36 1.53 0.82 0.03
10.99 136.79 0.39 1.47 0.81 0.03 11.15 141.87 0.42 1.42 0.81 0.03
11.32 136.87 0.39 1.46 0.81 0.03 11.48 143.79 2.00 0.00 0.61 0.00
11.65 152.27 2.00 0.00 0.80 0.00 11.81 165.65 2.00 0.00 0.80 0.00
11.98 171.12 2,00 0.00 0.80 0.00 12.14 183.63 2.00 0.00 0.79 0.00
12.30 221.83 2.00 0.00 0.79 0.00 12,47 251.75 2.00 0.00 0.79 0.00
12.63 244.32 2.00 0.00 0.79 0.00 12.80 226.71 2.00 0.00 0.78 0.00
12.96 218.97 2.00 0.00 0.78 0.00 13.12 224.26 2.00 0.00 0.78 0.00
13.29 227.29 2.00 0.00 0.77 0.00 13.45 221.09 2.00 0.00 0.77 0.00
13.62 202.72 2.00 0.00 0.77 0.00 13,78 180.94 2.00 0.00 0.77 0.00
13.94 161.61 2.00 0.00 0.76 0.00 14.11 133.44 2.00 0.00 0.76 0.00
14.27 99.39 2.00 0.00 0.76 0.00 1444 85.66 2.00 0.00 0.76 0.00
14.60 95.40 2,00 0.00 0.75 0.00 14.76 111.39 2.00 0.00 0.75 0.00
14.93 120.77 2.00 0.00 0.75 0.00 15.09 125.63 2.00 0.00 0.74 0.00
15.26 124.06 2.00 0.00 0.74 0.00 15.42 127.53 2.00 0.00 0.74 0.00
15.58 131.10 2.00 0.00 0.74 0.00 15.75 136.96 2.00 0.00 0.73 0.00
15.91 139.38 2.00 0.00 0.73 0.00 16.08 139.28 2.00 0.00 0.73 0.00
16.24 139.82 2.00 0.00 0.72 0.00 16.40 137.20 2.00 0.00 0.72 0.00
16.57 128.46 2.00 0.00 0.72 0.00 16.73 114.91 2.00 0.00 0.72 0.00
16.90 112.59 2.00 0.00 0.71 0.00 17.06 123.70 2.00 0.00 0.71 0.00
17.22 140.04 2.00 0.00 0.71 0.00 17.39 152,57 2,00 0.00 0.71 0.00
17.55 159.13 2.00 0.00 0.70 0.00 17.72 159.97 2.00 0.00 0.70 0.00
17.88 154.29 2.00 0.00 0.70 0.00 18.04 147.53 2.00 0.00 0.69 0.00
18.21 144.95 2.00 0.00 0.69 0.00 18.37 148.91 2,00 0.00 0.69 0.00
1B.54 150.87 2.00 0.00 0.69 0.00 18.70 145.65 2.00 0.00 0.68 0.00
18.86 134.86 2.00 0.00 0.68 0.00 19.03 130.05 2.00 0.00 0.68 0.00
19.19 129.09 2.00 0.00 0.67 0.00 19.36 129.64 2.00 0.00 0.67 0.00
19.52 126.18 2,00 0.00 0.67 0.00 19.69 123.59 0.27 131 0.67 0.03
19.85 123.98 0.28 1.30 0.66 0.03 20.01 122.11 0.27 1.31 0.66 0.03
20.18 116.63 0.24 1.36 0.66 0.03 20.34 111.33 0.22 1.40 0.66 0.03
20.51 113,08 0.23 1.38 0.65 0.03 20.67 115.99 0.24 1.34 0.65 0.03
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:: Post-earthquake settdement due to soil liquefaction :: (continued)

Depth Qun,es Fs ev (%) DF  Settement Depth Qe FS ey (%) DF  Settlement
9] (in) (ft) (in)
20.83 118.63 2.00 0.00 0.65 0.00 21.00 115.89 2.00 0.00 0.64 0.00
21.16 121.59 2.00 0.00 0.64 0.00 21.33 117.86 2.00 0.00 0.64 0.00
21.49 110.90 2.00 0.00 0.64 0.00 21,65 101.15 2.00 0.00 0.63 0.00
21.82 98.28 2.00 0.00 0.63 0,00 21.98 90.87 2.00 0.00 0.63 0.00
22.15 74.54 2.00 0.00 0.62 0.00 22.31 59.81 2.00 0.00 0.62 0.00
22.47 60.80 2.00 0.00 0.62 0.00 22.64 70.02 2.00 0.00 0.62 0.00
22.80 88.63 2.00 0.00 0.61 0.00 22.97 100.58 2.00 0.00 0.61 0.00
23.13 105.46 2,00 0.00 0.61 0.00 23.29 107.47 2.00 0.00 0.61 0.00
23.46 108.73 2,00 0.00 0.60 “0.00 23.62 111.23 2.00 0.00 0.60 0.00
23.79 107.35 2.00 0.00 0.60 0.00 23.95 110.23 2,00 0.00 0.59 0.00
24.11 123.82 2.00 0.00 0.59 0.00 24,28 142,91 2.00 0.00 0.59 0.00
24.44 151.22 2.00 0.00 0.59 0.00 24.61 155.69 2.00 0.00 0.58 0.00
24.77 152.35 2.00 0.00 0.58 0.00 24.93 144.88 2.00 0.00 0.58 0.00
25.10 130.89 2.00 0.00 0.57 0.00 25.26 120.49 2.00 0.00 0.57 0.00
25.43 121.01 2.00 0.00 0.57 0.00 25.59 130.03 2.00 0.00 0.57 0.00
25.75 141.65 2.00 0.00 0.56 0.00 25.92 148.94 2.00 0.00 0.56 0.00
26.08 152.01 2.00 0.00 0.56 0.00 26.25 152.42 2.00 0.00 0.56 0.00
26.41 151.61 2.00 0.00 0.55 0.00 26.57 149.88 2.00 0.00 0.55 0.00
26.71 119,34 2.00 0.0 (L p.00 26.90 150.54 2.00 n.an n.54 0.00
27.07 153.13 2,00 0.00 0.54 0.00 27.23 155.86 2.00 0.00 0.54 0.00
27.40 157.99 2.00 0.00 U.59 u.uu 22.56 156.30 2.00 0.00 0.53 0.00
22.72 150,82 2.00 0.00 0.53 0.00 27.89 143.56 2.00 0.00 0.53 0.00
28.05 133.94 2.00 0.00 0.52 0.00 28.22 118.85 2.00 0.00 0.52 0.00
28.38 103.13 2.00 0.00 0.52 0.00 28.54 96.90 2.00 0.00 0.52 0.00
28.71 103.28 2.00 0.00 0.51 0.00 28.87 111.96 2.00 0.00 0.51 0.00
29.04 116.80 2.00 0.00 0.51 0.00 29.20 119.01 2.00 0.00 0.51 0.00
29.36 122.33 2.00 0.00 0.50 0.00 29.53 125.94 2.00 0.00 0.50 0.00
29.69 127.03 2.00 0,00 0.50 0.00 29.86 124.30 2.00 0.00 0.49 0.00
30.02 120.36 2.00 0.00 0.49 0.00 30.18 117.21 2.00 0.00 0.49 0.00
30.35 116.06 2.00 0.00 0.49 0.00 30.51 113.88 2.00 0.00 0.48 0.00
30.68 116.12 2.00 0.00 0.48 0.00 30.84 122.20 2.00 0.00 0.48 0.00
31.00 136.05 2.00 0.00 0.47 0.00 31.17 146.22 2.00 0.00 0.47 0.00
31.33 148.73 2.00 0.00 0.47 0.00 31.50 139.78 2.00 0.00 0.47 0.00
31.66 125.67 2,00 0.00 0.46 0.00 31.82 111.57 2.00 0.00 0.46 0.00
31.99 102.80 2.00 0.00 0.46 0.00 32,15 101.55 2.00 0.00 0.46 0.00
32.32 109.21 2.00 0.00 0.45 0.00 32,48 118.94 2.00 0.00 0.45 0.00
32.64 123.89 2.00 0.00 0.45 0.00 32.81 120.80 2.00 0.00 0.44 0.00
32,97 113.15 2.00 0.00 0.44 0.00 33.14 105.15 2.00 0.00 0.44 0.00
33.30 103.45 2.00 0.00 0.44 0.00 33.46 104.94 2.00 0.00 0.43 0.00
33.63 105.01 2.00 0.00 0.43 0.00 33.79 97.93 2.00 0.00 0.43 0.00
33.96 87.52 2.00 0.00 0.42 0.00 34.12 79.73 2.00 0.00 0.42 0.00
34.28 85.24 2.00 0.00 0.42 0.00 34.45 99.19 2.00 0.00 0.42 0.00
34.61 114.55 2.00 0.00 041 0.00 34,78 123.21 2.00 0.00 0.41 0.00
34.94 128.04 2.00 0.00 041 0.00 35.10 130.78 2.00 0.00 0.41 0.00
35.27 131.30 2.00 0.00 0.40 0.00 35.43 131.63 2.00 0.00 0.40 0.00
35.60 132.36 2.00 0.00 0.40 0.00 35.76 134.07 2.00 0.00 0.39 0.00
35.93 131.92 2.00 0.00 0.39 0.00 36.09 130.78 2.00 0.00 0.39 0.00
36.25 132,96 2.00 0.00 0.39 0.00 36.42 138.94 2.00 0.00 0.38 0.00
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it Post-earthquake settiement due to soil liquefaction :: (continued)

Depth Qs FS ey (%) DF  Settiement Depth Qu,cs FS ey (%) DF  Settlement
(ft) (in) () (in)
36.58 142,59 2.00 0.00 0.38 0.00 36.75 144,22 2.00 0.00 0.38 0.00
36.91 140.29 2.00 0.00 0.37 0.00 37.07 132.10 2.00 0.00 0.37 0.00
37.24 120.59 2.00 0.00 0.37 0.00 37.40 114.81 2.00 0.00 0.37 0.00
37.57 111.27 2.00 0.00 0.36 0.00 37.73 104.28 2.00 0.00 0.36 0.00
37.89 92.63 2.00 0.00 0.36 0.00 38.06 83.48 2.00 0.00 0.35 0.00
38.22 85.41 2.00 0.00 0.35 0.00 38.39 98.52 2.00 0.00 0.35 0.00
38.55 115.37 2.00 0.00 0.35 0.00 38.71 129.35 2.00 0.00 0.34 0.00
38.88 136.01 2.00 0.00 0.34 0.00 39.04 136.80 2.00 0.00 0.34 0.00
39.21 134.48 2.00 0.00 0.34 0.00 39.37 130.71 2,00 0.00 0.33 0.00
39.53 128.16 2.00 0.00 0.33 0.00 39.70 12431 2.00 0.00 0.33 0.00
39.86 117.62 2.00 0.00 0.32 0.00 40.03 105.01 2.00 0.00 0.32 0.00
40.19 92.47 2.00 0.00 0.32 0.00 40.35 87.54 2.00 0.00 0.32 0.00
40.52 93.78 2.00 0.00 0.31 0.00 40.68 103.74 2.00 0.00 0.31 0.00
40.85 107.92 2.00 0.00 0.31 0.00 41.01 112.44 2.00 0.00 0.30 0.00
41.17 113.00 2.00 0.00 0.30 0.00 41.34 113.46 2,00 0.00 0.30 0.00
41.50 108.81 2.00 0.00 0.30 0.00 41.67 104.64 2.00 0.00 0.29 0.00
41.83 99.81 2.00 0.00 0.29 0.00 41.99 94.19 2.00 0.00 0.29 0.00
42.16 90.09 2.00 0.00 0.29 0.00 42.32 86.95 2.00 0.00 0.28 0.00
42.49 81.50 2.00 0.00 0.28 0.00 42.65 71.95 2.00 0.00 0.28 0.00
42.81 62.15 2.00 0.00 0.27 0.00 42.98 60.29 2.00 0.00 0.27 0.00
43.14 63.90 2.00 0.00 0.27 0.00 43.31 72.63 2.00 0.00 0.27 0.00
43.47 88.47 2.00 0.00 0.26 0.00 43.64 105.66 2,00 0.00 0.26 0.00
43.80 115.11 2.00 0.00 0.26 0.00 43.96 110.72 2.00 0.00 0.25 0.00
44,13 107.87 2.00 0.00 0.25 0.00 44,29 108.63 0.21 0.54 0.25 0.01
44.46 114.07 0.23 0.52 0.25 0.01 44.62 116.81 0.24 0.50 0.24 0.01
44.78 123.62 0.27 0.47 0.24 0.01 44.95 140.08 0.36 0.42 0.24 0.01
45.11 165.29 0.53 0.36 0.24 0.01 45.28 198.64 0.86 0.13 0.23 0.00
45.44 233.24 2.00 0.00 0.23 0.00 45.60 244.81 2.00 0.00 0.23 0.00
45.77 228.84 2.00 0.00 0.22 0.00 45.93 195.28 0.82 0.17 0.22 0.00
46.10 163.80 0.52 0.34 0.22 0.01 46.26 148.36 041 0.37 0.22 0.01
46.42 153.39 0.44 0.35 0.21 0.01 46.59 168.72 0.56 0.30 0.21 0.01
46.75 180.24 0.67 0.22 0.21 0.00 46,92 182.64 0.69 0.21 0.20 0.00
47.08 177.89 0.65 0.27 0.20 0.01 47.24 175.40 0.63 0.27 0.20 0.01
47.41 174.89 0.62 0.27 0.20 0.01 47.57 175.07 0.62 0.26 0.19 0.01
47.74 172.18 0.60 0.26 0.19 0.01 47.90 166.91 0.55 0.27 0.19 0.01
48.06 157.87 0.48 0.30 0.19 0.01 48.23 144.68 0.39 0.32 0.18 0.01
48.39 131.29 0.32 0.34 0.18 0.01 48.56 125.86 0.29 0.34 0.18 0.01
48.72 127.48 0.30 0.33 0.17 0.01 48.88 134.61 0.33 0.31 0.17 0.01
49.05 140.92 0.37 0.30 0.17 0.01 49,21 146.62 0.41 0.28 0.17 0.01
49.38 147.91 0.42 0.28 0.16 0.01 49,54 145.19 0.40 0.28 0.16 0.01
49.70 141.26 0.38 0.28 0.16 0.01 49.87 134.20 0.33 0.28 0.15 0.01

50.03 128.49 0.31 0.29 0.15 0.01

Total estimated settiement: 0.57

Abbreviations

Qumn.cs: Equivalent clean sand normalized cone resistance

FS: Factor of safety against liquefaction

ey (Y%): Post-liquefaction volumentric strain

DF: ey depth weighting factor

Settlement: Calculated settlement
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Geotechnical Investigation
JR Simplot Fertilizer Terminal
North of Harris Road (West of UPRR)
Tract 183, T.14S - R.14E, SBM
Imperial County, California
LCI Report No. LEQ7435

Dear Mr. Fogec:

This geotechnical report is provided for design and construction of the proposed JR Simplot
Fertilizer Terminal located north of Harris Road along the west side of the Union Pacific Railroad
tracks north of Imperial, California. Our geotechnical investigation was conducted in response to
your request for our services. The enclosed report describes our soil engineering investigation and
presents our professional opinions regarding geotechnical conditions at the site to be considered in
the design and construction of the project.

This summary presents selected elements of our findings and recommendations only. It does not
present crucial details needed for the proper application of our findings and recommendations. Our
findings, recommendations, and application options are related only through reading the full report,
and are best evaluated with the active participation of the engineer of record who developed them.

The findings of this study indicate that the site is, in general, predominantly underlain by clays of
moderate to high expansion potential that will require foundations and slabs-on-grade designed to
resist expansive soil heave (2007 California Building Code (CBC) Chapter 18, Section 1805.8). The
CBC design method requires grade-beam stiffening of floor slabs at a maximum spacing of 18 feet
on center, grade-beam stiffened post-tensioned slabs or flat-plate structural slabs. Design and
construction of site improvements (concrete flatwork, curbs, housekeeping slabs, etc.) should include
provisions to mitigate clay soil movement. Additionally, the weak clay subgrade soil requires
thickened structural sections for pavements.
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In order to reduce settlement in some structures to generally accepted limits, existing soft,
comptessible clays may be strengthened by soil improvement (soil mixing, stone columns, geopiers,
etc.) or by placement of a deep foundation system like driven piles or drilled piers. These options are
discussed in the report.

The soil is highly corrosive to metals and contains sufficient sulfates and chlorides to require special
concrete mixes (4,500 psi strength with 0.45 maximum water cement ratio and Type V cement) and
protection of embedded steel components when concrete is placed in contact with native soil.

The site is located approximately 1.2 miles from a major fault (Imperial Fault) with potential of a
magnitude 7 event. Strong groundshaking will occur at this site and special structural designs will be
required.

Evaluation of liquefaction potential at the site indicates that 1 to 4 foot thick, isolated, interbedded
layers of silt and silty sand at a depth between 10 to 14 feet and 44 to 50 feet may liquefy under
seismically induced groundshaking, potentially resulting in an estimated % to 2 inches of deep seated
seltlement, There is a 10-foot iayer of non-liquefiable clay soils above any potentially liquefiable
soil; therefore, it is unlikely that there will be rapid deformation or punching bearing failures of the
surface soils should liquefaction occut.

We did not encounter soil conditions that would preclude implementation of the proposed project
provided the recommendations contained in this report are implemented in the design and
construction of this project.

We appreciate the opportunity to provide our findings and professional opinions regarding
geotechnical conditions at the site. If you have any questions or comments regarding our findings,
please call our office at (760) 360-0665.

Respectfully Submitted,
Landmark Consultants, Inc.

N

[ 4

_ GEOLOGIST f“:[,vv' _

Steven K. Williams, CEG CEG2261  /x Julian m::)s, EIT
Senior Engineering Geologist S Staff E/’nginez\:}r

Jeffrey O. Lyon, PE
President

No 31921
EXPIRES 12-31-08
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Section 1
INTRODUCTION

1.1 Project Description

This report presents the findings of our geotechnical investigation for the proposed JR Simplot
Fertilizer Terminal located on the 40 acre agricultural field north of Harris Road along the west side
of the Union Pacific Railroad tracks and Newside Drain No. 1 north of Imperial, California (See
Vicinity Map, Plate A-1). The proposed development will consist of several large liquid fertilizer
tanks and two large dry fertilizer warehouse buildings. Also, the proposed facility will have an
administration office, truck scale, and associated internal roadways. A new rail spur is planned to be

Jocated along the north side of the project site.

The office building is planned to consist of slab-on-grade foundation with masonry and/or wood-
frame concrete construction. Footing loads at exterior bearing walls are estimated at 1 to 5 kips per
lineal foot. The warehouses are planned to consist of slab-on-grade foundation with masonry and/or
steel-frame construction. Footing loads at exterior bearing walls are estimated at 1 to 5 kips per
lineal foot. Column loads are estimated to range from 5 to 100 kips. The dimensions for the
proposed steel storage tanks were not. provided at the time that this report was prepared. The
estimated loads imposed at ground surface by the loaded tanks have been estimated to range from

1,000 to 4,000 pounds per square foot.

If structural loads exceed those stated above, we should be notified so we may evaluate their impact
on foundation settlement and bearing capacity. Site development will include deep foundation
installations, building support pad preparation, underground utility installation, roadway and concrete

flatwork placement.

1.2 Purpose and Scope of Work

The purpose of this geotechnical study was to investigate the upper 51.5 feet of subsurface soil at
selected locations within the site for evaluation of physical/engineering properties. From the
subsequent field and laboratory data, professional opinions were developed and are provided in this

report regarding geotechnical conditions at this site and the effect on design and construction.

Landmark Consultants, Inc. Page 1
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The scope of our services consisted of the following:

> Field exploration and in-situ testing of the site soils at selected locations and depths.

> Laboratory testing for physical and/or chemical properties of selected samples.

> Review of the available literature and publications pertaining to local geology,
faulting, and seismicity.

> Engineering analysis and evaluation of the data collected.

> Preparation of this report presenting our findings, professional opinions, and

recommendations for the geotechnical aspects of project design and construction.

This report addresses the following geotechnical issues:

4 Subsurface soil and groundwater conditions

> Site geology, regional faulting and seismicity, near source factors, and site seismic
accelerations

» Liquefaction potential and its mitigation

4 Expansive soil and methods of mitigation

> Aggressive soil conditions to metals and concrete

Professional opinions with regard to the above issues are presented for the following:

4 Site grading and earthwork

> Building pad and foundation subgrade preparation
> Allowable soil bearing pressures and expected settlements
> Soil improvement methods
» Deep foundations (drilled piers/driven piles)
> Concrete slabs-on-grade
> Lateral earth pressures
> Excavation conditions and buried utility installations
> Mitigation of the potential effects of salt concentrations in native soil to concrete
mixes and steel reinforcement
> Seismic design parameters
> Pavement structural sections
> Rail bed subgrade/subbase requirements
Landmark Consultants, Inc. Page 2
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Our scope of work for this report did not include an evaluation of the site for the presence of

environmentally hazardous materials or conditions.

1.3 Authorization

Mr. Tom DuBose, President of Development Design and Engineering, provided authorization by
written agreement to proceed with our work on November 13, 2007. We conducted our work

according to our written proposal dated October 1, 2007.

Landmark Consultants, Inc. Page 3
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Section 2
METHODS OF INVESTIGATION

2.1 Field Exploration

Subsurface exploration was performed on November 19, 2007 using Holguin, Fahan, & Associates,
Inc. of Cypress, California to advance four (4) electric cone penetrometer (CPT) soundings to an
approximate depth of 50 feet below existing ground surface. The soundings were made at the
locations shown on the Site and Exploration Plan (Plate A-2). The approximate sounding locations
were established in the field and plotted on the site map by sighting to discernable site features.

CPT soundings provide a continuous profile of the soil stratigraphy with readings every 2.5cm (1
inch) in depth. Direct sampling for visual and physical confirmation of soil properties has been used

by our firm to establish direct correlations with CPT exploration in this geographical region.

The CPT exploration was conducted by hydraulically advancing an instrumented Hogentogler 10cm’
conical probe into the ground at a rate of 2cm per second using a 23-ton truck as a reaction mass. An
electronic data acquisition system recorded a nearly continuous log of the resistance of the soil
against the cone tip (Qc) and soil friction against the cone sleeve (Fs) as the probe was advanced.
Empirical relationships (Robertson and Campanella, 1989) were then applied to the data to give a
continuous profile of the soil stratigraphy. Interpretation of CPT data provides correlations for SPT
blow count, phi (¢) angle (soil friction angle), undrained shear strength (S,) of clays and over-
consolidation ratio (OCR). These correlations may then be used to evaluate vertical and lateral soil

bearing capacities and consolidation characteristics of the subsurface soil.

Additional subsurface exploration was performed on November 20, 2007 using 2R Drilling of
Ontario, California to advance eight (8) borings to depths of 5 to 51.5 feet below existing ground
surface. The borings were advanced with a track-mounted, CME 55 drill rig using 8-inch diameter,
hollow-stem, continuous-flight augers. The approximate boring locations were established in the
field and plotted on the site map by sighting to discernable site features. The boring locations are

shown on the Site and Exploration Plan (Plate A-2).

Landmark Consultants, Inc. Page 4
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A staff engineer observed the drilling operations and maintained a log of the soil encountered and
sampling depths, visually classified the soil encountered during drilling in accordance with the
Unified Soil Classification System, and obtained drive tube and bulk samples of the subsurface
materials at selected intervals. Relatively undisturbed soil samples were retrieved using a 2-inch
outside diameter (OD) split-spoon sampler or a 3-inch OD Modified California Split-Barrel (ring)
sampler. The samples were obtained by driving the sampler ahead of the auger tip at selected depths.
The drill rig was equipped with a 140-pound CME automatic hammer for conducting Standard
Penetration Tests (SPT). The number of blows required to drive the samplers 12 inches into the soil
is recorded on the boring logs as “blows per foot”. Blow counts reported on the boring logs
represent the field blow counts. No corrections have been applied for effects of overburden pressure,
automatic hammer drive energy, drill rod lengths, liners, and sampler diameter. Pocket penetrometer

readings were also obtained to evaluate the stiffness of cohesive soils retrieved from sampler barrels.

After logging and sampling the soil, the exploratory borings were backfilled with the excavated
material. The backfill was loosely placed and was not compacted to the requirements specified for

engineered fill.

The subsurface borings logs and interpretive logs of the CPT soundings are presented on Plates B-1
through B-12 in Appendix B. A key to the interpretation of CPT soundings and the borings logs are
presented on Plates B-13 and B-14, respectively. The stratification lines shown on the subsurface
logs represent the approximate boundaries between the various strata. However, the transition from

one stratum to another may be gradual over some range of depth.

Landmark Consultants, Inc. Page 5
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2.2 Laboratory Testing

Laboratory tests were conducted on selected bulk (auger cuttings) and relatively undisturbed soil
samples obtained in thin-wall tubes from the soil boring to aid in classification and evaluation of
selected engineering properties of the site soils. The tests were conducted in general conformance to
the procedures of the American Society for Testing and Materials (ASTM) or other standardized
methods as referenced below. The laboratory testing program consisted of the following tests:

»  Plasticity Index (ASTM D4318) — used for soil classification, settlement estimates and
expansive soil design criteria.

»  Particle Size Analyses (ASTM D422) — used for soil classification and liquefaction
evaluation

»  [Init Dry Densities (ASTM D2937) and Moisture Contents (ASTM D2216) — used for
insitu soil parameters.

»  One Dimensional Consolidation (ASTM D2435) — used for settlement estimates.
»  Unconfined Compression (ASTM D2166) — used for soil strength estimates.
» R Value (ASTM D2844) — used for pavement structural section design

»  Chemical Analyses (soluble sulfates & chlorides, pH, and resistivity) (Caltrans Methods) -
used for concrete mix evaluations and corrosion protection requirements.

The laboratory test results are presented on the subsurface logs in Appendix B and on Plates C-1
through C-8 in Appendix C.

Engineering parameters of soil strength, compressibility and relative density utilized for developing
design criteria provided within this report were either extrapolated from correlations with the

subsurface CPT data or from data obtained from the field and laboratory testing program.

Landmark Consultants, Inc. Page 6
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Section 3
DISCUSSION

3.1 Site Conditions

The project site is vacant, flat-lying with Sudan grass stubble covering the site and consists of
approximately 40-acres of agricultural land. The project site is trapezoidal in plan view with the east
side of the site angled to the northeast along the Newside Drain No. 1. The site is bounded on the
south by Harris Road, a paved two-lane rural road (planned as a 4 to 6 lane county arterial) and the
east by the Newside Drain, an earthen agricultural runoff water drainage ditch. The Newside Drain
is approximately 8 feet deep. A concrete irrigation ditch is located along the north side of the site
and a small earthen irrigation ditch is located on the west side of the site. The Holly Sugar sugar beet
refining facility is located approximately %-mile north of the site. Agriculture fields are located to
the north, south, east and west sides of the proposed project property.

The project site lies at an elevation of approximately 80 feet below mean sea level (El. 920 local
datum) in the Imperial Valley region of the California low desert. The surrounding properties lie on
terrain which is flat (planar), part of a large agricultural valley, which was previously an ancient lake
bed covered with fresh water to an elevation of 43+ feet above MSL. Annual rainfall in this arid
region is less than 3 inches per year with four months of average summertime temperatures above

100 °F. Winter temperatures are mild, seldom reaching freezing.

3.2 Geologic Setting

The project site is located in the Imperial Valley portion of the Salton Trough physiographic
province. The Salton Trough is a geologic structural depression resulting from large scale regional
faulting. The trough is bounded on the northeast by the San Andreas Fault and Chocolate Mountains
and the southwest by the Peninsular Range and faults of the San Jacinto Fault Zone. The Salton
Trough represents the northward extension of the Gulf of California, containing both marine and
non-marine sediments since the Miocene Epoch. Tectonic activity that formed the trough continues
at a high rate as evidenced by deformed young sedimentary deposits and high levels of seismicity.
Figure 1 shows the location of the site in relation to regional faults and physiographic features.

Landmark Consultants, Inc. Page 7
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The Imperial Valley is directly underlain by lacustrine deposits, which consist of interbedded
lenticular and tabular silt, sand, and clay. The Late Pleistocene to Holocene lake deposits are
probably less than 100 feet thick and derived from periodic flooding of the Colorado River which
intermittently formed a fresh water lake (Lake Cahuilla). Older deposits consist of Miocene to
Pleistocene non-marine and marine sediments deposited during intrusions of the Gulf of California.
Basement rock consisting of Mesozoic granite and Paleozoic metamorphic rocks are estimated to
exist at depths between 15,000 - 20,000 feet.

3.3 Seismicity and Faulting

Faulting and Seismic Sources: We have performed a computer-aided search of known faults or
seismic zones that lie within a 62 mile (100 kilometers) radius of the project site as shown on Figure
1 and Table 1. The scarch identifics known faults within this distance and computes deterministic
ground accelerations at the site based on the maximum credible earthquake expected on each of the
faults and the distance from the fault to the site. The Maximum Magnitude Earthquake (Mmax)
listed was taken from published geologic information available for each fault (CDMG OFR 96-08

and Jennings, 1994).

California and is considered likely to be subjected to moderate to strong ground motion from
earthquakes in the region. The proposed site structures should be designed in accordance with the
2007 California Building Code (CBC) for a “Maximum Considered Earthquake” (MCE) and with
the appropriate site coefficients. The MCE is defined as the ground motion having a 2 percent

probability of being exceeded in 50 years.

Seismic Hazards.

» Groundshaking. The primary seismic hazard at the project site is the potential for strong
groundshaking during earthquakes along the Imperial, Brawley, and Superstition Hills Faults. A
further discussion of groundshaking follows in Section 3.4.

» Surface Rupture. The project site does not lie within a State of California, Alquist-Priolo
Earthquake Fault Zone. Surface fault rupture is considered to be unlikely at the project site because
of the well-delineated fault lines through the Imperial Valley as shown on USGS and CGS maps.

Landmark Consultants, Inc. Page 8
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MAP OF REGIONAL FAULTS AND SEISMICITY
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Figure 1.

Map of Regional Faults and Seismicity
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Table 1
FAULT PARAMETERS & DETERMINISTIC
ESTIMATES OF PEAK GROUND ACCELERATION (PGA)

it

i

Distance ! Maximum , Avg | Avg patoof = Largest Est.
Fault Name or (mi) & | Fault |_ Fault aMagnitudn| Slip Return Last | Historic i site
Seismic Zone Direction ' Type | Length ' Mmax " Rate | Period | Rupturo Event PGA
romsite | . (km) | (Mw) [(mmyn _(yrs)  (yoar) >68M (yesr)  (9)
Reference Notes: (1) ) ) I C I O T ) (3) (5) (®)
Imperial Valley Faults ‘ |
Imperial 1.2 ENE |A'B' 62 7.0 20 79 1979 7.0 1840 0.59
Brawley Seismic Zone 41 N BB 42 6.4 25 24 1 6.9 1981 0.32
Brawley 48 ENE |[B'B. 14 70 | 20 - 1979 58 1979 0.41
East Highline Canal | 18 ENE IC |C 22 8.3 1 774 0.11
Cerro Prieto 27 SSE |A B| 116 7.2 34 . 50 | 1980 7.1 1934 0.14
San Jacinto Fault System | '
- Superstition Hills 48 SW B/A| 22 6.6 4 250 1987 ' 8.5 1987 033
- Superstition Mtn. 72 W B A 23 6.6 5 500 1440 +/- 0.26
- Eimore Ranch 19 WNW.B A 20 6.6 1 225 1987 59 1987 0.13
- Borrego Mtn | 26 WNW’E B A 29 6.6 4 | 175 65 1942 0.0
- Anza Segment 41 NW ‘A Al 90 7.2 12 250 1918 | 6.8 1918, 0.10
- Coyote Creek | 45 WNW B A 40 6.8 4 175 1968 | 6.5 1968 0.08
. - Hot Spgs-Buck Ridge 56 NW B/A' 70 6.5 2 354 6.3 1937 0.08
- Whole Zone 72w A A 245 75 - -—- 0.42
Elsinore Fault System .
- Laguna Salada 21 Wsw'B B| 67 | 7.0 35 336 , 7.0 1891 015
- Coyote Segment 28 WSw|B A’ 38 6.8 4 625 i 0.1
- Julian Segment 50 W A Al 75 71 5 340 0.08
- Earthquake Valley |51 WNW/ B/ A 20 | 65 2 . 351 0.06
- Whole Zone 28 WSW| A ‘ Al 250 | 75 | - 0.16
San Andreas Fault System | ] i
- Coachella Valley 33 NNW/ A A| 95 7.4 25 220 | 1690+/-| 6.5 1948 0.13
- Whole S. Calif. Zone 33 NNW A A 458 79 - - 1857 7.8 1857 0.7
|
|
|
|
|
Notes:

1, Jennings (1994) and CDMG (1996)
2. CDMG (1996), where Type A faults - slip rate >5 mm/yr and well constrained paleoseismic data
Type B faults -- all other faults.
3. WGCEP (1995)
4. CDMG (1996) based on Wells & Coppersmith (1994)
5. Ellsworth Catalog in USGS PP 1515 (1990) and USBR (1 976), Mw = moment magnitude,
6. The deterministic estimates of the Site PGA are based on the attenuation relationship of:
Boore, Joyner, Fumal (1997)
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The active Imperial Fault is located approximately 2 km northeast of the project site. The Imperial
Fault is considered one of the most active faults in California, having experienced magnitude 6.5 and
6.9 earthquakes in 1979 and 1940, respectively. However, because of the high tectonic activiiy and
deep alluvium of the region, we cannot preclude the potential for surface rupture on undiscovered or
new faults that may underlie the site.

» Liquefaction. Liquefaction is a potential design consideration because of underlying saturated

sandy substrata. The potential for liquefaction at the site is discussed in more detail in Section 3.7.

Other Secondary Hazards.
» Landsliding. The hazard of landsliding is unlikely due to the regional planar topography. No

ancient landslides are shown on geologic maps of the region and no indications of landslides were
observed during our site investigation. Small scale, localized slides were noted in the Newside Drain
located along the east side of the site.

» Volcanic hazards. The site is not located in proximity to any known volcanically active areaand
the risk of volcanic hazards is considered very low.

» Tsunamis, sieches, and flooding. The site does not lie near any large bodies of water, so the
threat of tsunami, sieches, or other seismically-induced flooding is unlikely.

» Expansive soil. In general, much of the near surface soils in the Imperial Valley consist of silty
clays and clays which are moderate to highly expansive. The expansive soil conditions are discussed

in more detail in Section 3.5.

3.4 Site Acceleration and UBC Seismic Coefficients

Site Acceleration: Deterministic horizontal peak ground accelerations (PGA) from maximum

probable earthquakes on regional faults have been estimated and are included in Table 1. Ground
motions are dependent primarily on the earthquake magnitude and distance to the seismogenic
(rupture) zone. Accelerations also are dependent upon attenuation by rock and soil deposits,
direction of rupture and type of fault; therefore, ground motions may vary considerably in the same

general area.
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We have used the computer program FRISKSP (Blake, 2000) to provide a probabilistic estimate of
the site PGA using the attenuation relationship NEHRP D 250 of Boore, Joyner, and Fumal (1997).
The PGA estimate for the Design Basis Earthquake (DBE) for the project site having a 10%
probability of being exceeded in 50 years (return period of 475 years) is 0.89g. The PGA estimate
for the Maximum Considered Earthquake (MCE) for the project site having a 2% probability of
being exceeded in 50 years (return period of 2,500 years) is 1.35g.

2007 CBC (2006 IBC) Seismic Response Parameters: The 2007 California Building Code (CBC)

seismic parameters are based on the Maximum Considered Earthquake with a ground motion that

has a 2% probability of occurrence in 50 years. This follows the methodology of the 2006
International Building Code (IBC). Table 2 lists seismic and site coefficients given in Chapter 16 of
the CBC. The site soils have been classified as Site Class D (soft soil profile).

Design earthquake ground motions are defined as the earthquake ground motions that are two-thirds
(2/3) of the corresponding MCE ground motions. Design carthquake ground metion data are
provided in Table 2.

3.5 Subsurface Soil

Subsurface soils encountered during the field exploration conducted on November 19 and 20, 2007
consist of dominantly stiff to very stiff clay and silty clay to a depth of 44 feet with an interbedded
layer of silts/clayey silt and silty sand encountered at a depth of 10 feet to 14 feet. Sandy silt and
silty sand was encountered at a depth of 44 to 51.5 feet, the maximum depth of exploration. The
subsurface logs (Plates B-1 through B-12) depict the stratigraphic relationships of the various soil

types.

The native surface clays exhibit moderate to high swell potential (Expansion Index, EI=50t0 110)
when correlated to Plasticity Index tests (ASTM D4318) performed on the native clays. The clay is
expansive when wetted and can shrink with moisture loss (drying). Development of building
foundations, concrete flatwork, and asphaltic concrete pavements should include provisions for
mitigating potential swelling forces and reduction in soil strength, which can occur from saturation
of the soil.
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Table 2
2006 International Building Code (IBC) and ASCE 7-05 Seismic Parameters
IBC Reference
Site Class: D Table 1613.5.2
Latitude: 32.8856 N
Longitude: -115.5636 W

Maximum Considered Earthquake (MCE) Ground Motion

Short Period Spectral Response S, 19 g Figure 1613.5(3)
1 second Spectral Response S, 077 g Figure 1613.5(4)
Site Coefficient F. 1.00 Table 1613.5.3 (1)
Site Coefficient F, 1.50 Table 1613.5.3 (2)
Adjusted Short Period Spectral Response Sms 194 g =F,*S;
Adjusted 1 second Spectral Response Swvi 1.16 g =F,*S,

Design Earthquake Ground Motion

Short Period Spectral Response Sps 130 g =2/3*Sys
1 second Spectral Response Sm 077 g =2/3*Sy,
To 0.12 sec =0.2*Sp)/Sps
Ts 0.60 sec =SD1/SDS
, = - . Period Sa
[2006 IBC (ASCE 7-05) Design Responso Spectruml [l T(eec) ()
0.00 0.52
0.05 0.84
0.12 1.30
0.20 1.30
B 0.30 1.30
3 0.50 1.30
e 0.80 0.97
2 1.00 0.77
- £ | 120 065
: § i 1.40 0.55
< 1.60 0.48
% 1.80 0.43
] 2.00 0.39
| @ | 2.20 0.35
| | 240 032
| 2.60 0.30
| 00 0.5 10 15 20 25§ 3.0 35 40 | ot 028
3 . . : : : : - : 3.00 0.26
.| Period (sec) ' 3.50 0.22
4.00 0.19
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Causes for soil saturation include landscape irrigation, broken utility lines, or capillary rise in
moisture upon sealing the ground surface to evaporation. Moisture losses can occur with lack of
landscape watering, close proximity of structures to downslopes and root system moisture extraction

from deep rooted shrubs and trees placed near the foundations.

Typical measures used for commercial/industrial projects to remediate expansive soil include:

»  moisture conditioning subgrade soils to a minimum of 5% above optimum moisture
(ASTM D1557) within the drying zone of surface soils,

»  treatment of silt/clay with lime to mitigate the shrink/swell forces of the clay soils when
sulfate content of the soils is generally less than 7,500 ppm (4,000 ppm maximum at this
site),

»  capping silt/clay soil with a non-expansive sand layer of sufficient thickness (3 feet
minimum) to reduce the effects of soil shrink/swell,

»  design of foundations that are resistant to shrink/swell forces of silt/clay soil.

3.6 Groundwater

One (2) inch diameter piezometer was installed in Boring B-2 to a depth of 20 feet at the project site.
Groundwater was encountered in the piezometer at a depth of 5 feet on November 22, 2007, two (2)
days after placement of the piezometer. There is uncertainty in the accuracy of short-term water
level measurements, particularly in fine-grained soil. Groundwater Jevels may fluctuate with
precipitation, irrigation of adjacent properties, drainage, and site grading. The referenced

groundwater level should not be interpreted to represent an accurate or permanent condition.

Subsurface agricultural tile drainage pipelines (4-inch diameter plastic or clay perforated pipelines
encapsulated by sand/gravel envelope) exist at a depth of 6.0 to 8.0 feet below this site and have
assisted in preventing an artificially high groundwater depth. Abandoning and plugging the
subsurface drainage pipelines can allow groundwater levels to rise variably across the site. Cutting
the subsurface tile drain pipelines with utility trenches will likely result in some localized trench

flooding. Base line collectors should be crushed in-place and trench backfill compacted (85 ~90%).
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The 4-inch lateral pipeline drains are not required to be removed or crushed in-place. The 4-inch
pipelines should be plugged if encountered during site excavations. A copy of the tile drainage
system plat as obtained from Imperial Irrigation District records is attached in Appendix A.

3.7 Liquefaction

Liquefaction occurs when granular soil below the water table is subjected to vibratory motions, such
as produced by earthquakes. With strong ground shaking, an increase in pore water pressure
develops as the soil tends to reduce in volume. If the increase in pore water pressure is sufficient to
reduce the vertical effective stress (suspending the soil particles in water), the soil strength decreases
and the soil behaves as a liquid (similar to quicksand). Liquefaction can produce excessive

settlement, ground rupture, lateral spreading, or failure of shallow bearing foundations.
Four conditions are generally required for liquefaction to occur:

(1) the soil must be saturated (relatively shallow groundwater);
(2)  the soil must be loosely packed (low to medium relative density);
(3) the soil must be relatively cohesionless (not clayey); and

(4)  groundshaking of sufficient intensity must occur to function as a trigger mechanism.
All of these conditions exist to some degree at this site.

Methods of Analysis: Liquefaction potential at the project site was evaluated using the 1997
NCEER Liguefaction Workshop methods. The 1997 NCEER methods utilize direct SPT blow
counts or CPT cone readings from site exploration and earthquake magnitude/PGA estimates from
the seismic hazard analysis. The resistance to liquefaction is plotted on a chart of cyclic shear stress

ratio (CSR) versus a corrected blow count Nyo) or Qein. A ground acceleration of 0.89g was used

in the analysis with a 5.0 foot groundwater depth.

Liquefaction induced settlements have been estimated using the 1987 Tokimatsu and Seed method.
Fines content of liquefiable sands and silt increase the liquefaction resistance in that more cycles of

ground motions are required to fully develop pore pressures.
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The CPT tip pressures (Qc) were adjusted to an equivalent clean sand pressure (Qcmes). The adjusted
tip pressures were converted to equivalent clean sand blow counts (Nipys) prior to calculating

settlements. A computed factor of safety less than 1.0 indicates a liquefiable condition.

The soil encountered at the points of exploration included saturated silts and silty sands that could
liquefy during a CBC Design Basis Earthquake (7M - 0.90g) for a 10% risk in 50 years.
Liquefaction can occur within isolated silts/clayey silts and silty sand layers (1 to 3 feet thick)
between depths of 12 to 50 feet. The likely triggeting mechanism for liquefaction appears to be
strong groundshaking associated with the rupture of the Imperial, Brawley, and Superstition Hills

Faults. The analysis is summarized in the table below.

Table 3: SUMMARY OF LIQUEFACTION ANALYSES

I Depth To First Potential Induced Settlement
e Liquefiable Zone (ft) (in) I

44 %

Liquefaction Effects: Based on empirical relationships, total induced settlements are estimated to be

about % to 2 inches should liquefaction occur. The minimum differential settlement could be
estimated to be on the order of one-half of the total settlement be used in the design. Based on
research from Ishihara (1985) and Youd and Garris (1995) ground rupture or sand boil formation is
unlikely because of the thickness of the overlying unliquefiable soil. Because of the depth of the
liquefiable layer, wide area subsidence from soil overburden would be the expected effect of
liquefaction rather than bearing capacity failure of the proposed structures. The relatively high fines
content (>30%) within the potentially liquefiable layer will probably reduce pore water movement

significantly, thereby stalling development of a "quick" soil condition.
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Mitigation: If the differential settlement (about 1 inch) caused by liquefaction is considered
excessive, the designer may consider the following ground improvements or foundation designs to

mitigate the liquefaction induced settlement.

1) Structural flat-plate mats, either conventionally reinforced or tied with post-tensioned
tendons.

2) Foundations that use grade-beam footings to tie floor slabs and isolated columns to
continuous footings (conventional or post-tensioned).

3) Deep foundations (drilled piers, geopiers, stone columns or piles) founded at a depth
below 45 feet.

4) Soil improvement by soil-cement mixing to create non-liquefying soils.
These alternatives reduce the potential effects of liquefaction-induced settlements by making the

structures more able to withstand differential settlement. The structural engineer is directed to
CDMG Special Publication 117 for design on liquefiable sites.

Landmark Consultants, Inc. Page 14

EEC ORIGINAL PKG



JR Simplot Fertilizer Terminal
North Harris Road (West of UPRR) — Imperial, CA LCI Report No. LE07435

Section 4
RECOMMENDATIONS

4.1 Site Preparation

Clearing and Grubbing: All surface improvements, debris or vegetation including grass, crop, and
weeds on the site at the time of construction should be removed from the construction area. Root
structures of the crop may be disced into the soil. Organic strippings should be hauled from the site
and not used as fill. Any trash, construction debris, and buried obstructions such as subsurface
tile drainage pipelines exposed during rough grading should be traced to the limits of the
foreign material by the grading contractor and removed under our supervision. Any
excavations resulting from site clearing should be dish-shaped to the lowest depth of disturbance and
backfilled under the observation of the geotechnical engineer’s representative.

The site is underlain by tile drain lines at a depth of approximately 6.0 to 8.0 feet below ground
surface (see Appendix A). Tile lines should be cut and plugged al (he stiect ctossings. The pipclincs
are likely full of water and may temporarily flood excavations if not capped promptly. Base lines (8
inch diameter and larger) should be located and crushed in-place with the backfill compacted to a
minimum 85 to 90% of ASTM D1557 maximum density.

Building Pad Preparation: The existing surface soil within the office, maintenance shop, and other

light buildings foundation areas should be removed to 36 inches below the building pad elevation or
existing grade (whichever is lower) extending five feet beyond all exterior wall/column lines
(including adjacent concreted areas). Exposed subgrade should be scarified to a depth of 8 inches,
uniformly moisture conditioned to 5 to 10% above optimum moisture content and recompacted to 85
t0 90% of the maximum density determined in accordance with ASTM D1557 methods.

Heavy Loaded Structures Foundation Subgrade Preparation: For heavy loaded structures designed to

be founded on structural mat foundations such as steel storage tanks, site preparation should consist

of excavating to the bottom of the proposed foundation elevation (-2.0 to -4.0 feet bgs).
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Exposed subgrade should be inspected by the geotechnical engineer and if found to be loose, shall be
scarified to a depth of 8 inches, uniformly moisture conditioned to 4 to 8% above optimum and
recompacted to a minimum of 90% of the maximum density determined in accordance with ASTM
D1557 methods.

Structural Fill Recommendations: The native soil is suitable for use as engineered fill provided it is
free from concentrations of organic matter or other deleterious material. The fill soil should be
uniformly moisture conditioned by discing and watering to the limits specified above, placed in
maximum 8-inch lifts (loose), and compacted to the limits specified above. Clay soil should not be
compacted greater than 90% relative compaction because highly compacted soil will result in

increased swelling.

If foundation designs are to be utilized for lightly loaded structures which do not include provisions
for expansive soil, an engineered building support pad consisting of 3.0 feet of granular soil or lime
treated soil, placed in maximum 8-inch lifts (loose), compacted to a minimum of 90% of ASTM
D1557 maximum density at 2% below to 4% above optimum moisture, should be placed below the
bottom of the slab. Lime content in soil (if used) shall be established by the Eads-Grim Method with

a resulting maximum Expansion Index of 15 after lime addition.

Imported fill soil (for foundations designed for expansive soil conditions) should have a Plasticity
Index less than 35 and sulfates (SO4) less than 3,000 ppm. For foundations not designed for
expansive soil conditions, non-expansive, granular soil meeting the USCS classifications of SM, SP-
SM, or SW-SM with a maximum rock size of 3 inches and 5 to 35% passing the No. 200 sieve shall
be used. The geotechnical engineer should approve imported fill soil sources before hauling material
to the site. Imported granular fill should be placed in lifts no greater than 8 inches in loose thickness
and compacted to a minimum of 95% of ASTM D1557 maximum dry density at optimum moisture

+2%.

In areas other than the building pad which are to receive area concrete slabs, the ground surface
should be presaturated to a minimum depth of 36 inches and then scarified to 8 inches, moisture
conditioned to a minimum of 5% over optimum, and recompacted to 85-90% of ASTM D1557

maximum density just prior to concrete placement.
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Trench Backfill: Trench backfill should conform to Regional Standard Drawing S-4, using either
Type A, B or C backfill (Appendix D).

Type A backfill for HDPE pipe consists of a 4 to 6 inch bed of %-inch crushed rock below the pipe
and pipezone backfill (to 12" above top of pipe) that consists of crusher fines (sand). Sewer pipes
(SDR-35), water mains, and stormdrain pipes of other that HDPE pipe may use crusher fines for
bedding. The crusher fines shall be compaction to a minimum of 90% of ASTM D1557 maximum
density. Pipe deflection should be checked to not exceed 2% of pipe diameter. Native clay/silt soils
may be used to backfill the remainder of the trench. Clays shall be compacted to a minimum of 85%
of ASTM D1557 maximum density and silts shall be compacted to a minimum of 87% of ASTM
D1557 maximum density, except that the top 12 inches of the trench shall be compacted to at least
90% of ASTM D1557 maximum density.

Type B backfill for HDPE pipe requires 6 inches of %-inch crushed rock as bedding and to springline
of the pipe. Thereafter, sand/cement sluuy (3 sack cement factor) should be used to 12 inches above
the top of the pipe. Native clay and silt soils may be used in the remainder of the trench backfill as

specified above.

Type C backfill for HDPE pipe shall consist of a geotextile filter fabric encapsulating %-inch crushed
rock. The crushed rock thickness shall be 6 inches below and to the sides of the pipe and shall
extend to 12 inches above the top of the pipe. The filter fabric shall cover the trench bottom,
sidewalls and over the top of the crushed rock. Native clay and silt soils may be used in the
remainder of the trench backfill as specified above. Type C backfill must be used in wet soils and
below groundwater for all buried utility pipelines unless dewatered to at least 12 inches below
the trench bottom prior to excavation. Type A backfill may be used in the case of a dewatered

trench condition.

On-site soil free of debris, vegetation, and other deleterious matter may be suitable for use as utility
trench backfill above pipezone, but may be difficult to uniformly maintain at specified moistures and
compact to the specified densities. Native backfill should only be placed and compacted after
encapsulating buried pipes with suitable bedding and pipe envelope material.
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Imported granular material is acceptable for backfill of utility trenches. Granular trench backfill used
in building pad areas should be plugged with a solid (no clods or voids) 2-foot width of native clay
soils at each end of the building foundation to prevent landscape water migration into the trench

below the building.

Trench backfill soil (native) within paved areas should be placed in layers not more that 6 inches in
thickness and mechanically compacted to a minimum of 87% of the ASTM D1557 maximum dry
density except for the top 12 inches of the trench which shall be compacted to at least 90%.

Moisture Control and Drainage: The moisture condition of the building pad should be maintained
during trenching and utility installation until concrete is placed or should be rewetted before
initiating delayed construction. If soil drying is noted, a2 to 3 inch depth of water may be used in

the bottom of footings to restore footing subgrade moisture and reduce potential edge lift. Adequate

site drainage is essential to future performance of the project. Infiltration of excess irrigation water
and stormwaters can adversely affect the performance of the subsurface soil at the site. Positive
drainage should be maintained away from all structures to prevent ponding and subsequent saturation
of the native clay soil. If landscape irrigation is allowed next to the building, drip irrigation systems
or lined planter boxes should be used. The subgrade soil should be maintained in a moist, but not

saturated state, and not allowed to dry out. Drainage should be maintained without ponding.

Observation and Density Testing: All site preparation and fill placement should be continuously
observed and tested by a representative of a qualified geotechnical engineering firm. Full-time
observation services during the excavation and scarification process is necessary to detect
undesirable materials or conditions and soft areas that may be encountered in the construction area.
The geotechnical firm that provides observation and testing during construction shall assume the
responsibility of "geotechnical engineer of record" and, as such, shall perform additional tests and
investigation as necessary to satisfy themselves as to the site conditions and the recommendations for

site development.

Auxiliary Structures Foundation Preparation: Auxiliary structures such as free standing or retaining
walls should have the existing soil beneath the structure foundation prepared in the manner

recommended for the building pad except the preparation needed only to extend 18 inches below and

beyond the footing.
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4.2 Spread Foundations and Settlements

Shallow spread footings and continuous wall footings are suitable to support the structures associated
with the building for offices, maintenance shop, etc. F ootings shall be founded on a layer of properly
prepared and compacted soil as described in Section 4.1. The foundations may be designed using an
allowable soil bearing pressure of 1,500 psf for compacted native clay soil and 2,000 psf when
foundations are supported on imported sands (extending a minimum of 1.0 feet below footings). The
allowable soil pressure may be increased by 20% for each foot of embedment depth in excess of 18
inches and by one-third for short term loads induced by winds or seismic events. The maximum

allowable soil pressure at increased embedment depths shall not exceed 3,000 psf.
To mitigate swelling forces from expansive soils, lightly loaded structures such as office building
and control rooms can be designed with grade-beam reinforced foundations or post-tensioned slabs.

Recommendations for these are provided below.

Flat Plate Structural Mats: Flat plate structural mats may be used to mitigate expansive soils at the

project site. The structural mat shall have a double mat of steel (minimum No. 4’s @ 12” O.C. each
way — top and bottom) and a minimum thickness of 10 inches. Mat edges shall have a minimum
edge footing of 12 inches width and 18 inches depth (below the building pad surface). Mats may be
designed by CBC (2007) Chapter 18 Section 1805.8.2 methods using an Effective Plasticity Index of
26.

Structural mats may be designed for a modulus of subgrade reaction (Ks) of 100 pci when placed on
compacted clay or a subgrade modulus of 300 pci when placed on 3.0 feet of granular fill. Mats shall
overlay 2 inches of sand and a 10-mil polyethylene vapor retarder. The building support pad shall be

moisture conditioned and recompacted as specified in Section 4.1 of this report.
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Grade-beam Reinforced Foundations: Specific soil data for structures with grade-beam reinforced

foundations placed on the native clays (without removal of the surface clay or a minimum of 3.0 feet

of underlying granular fill) are presented below in accordance with the design method given in CBC
Chapter 18 (2007) Section 1805.8.2 (WRI/CRSI Design of Slab-on-Ground Foundations):

» Weighted Plasticity Index (PI) = 32
Slope Coefficient (Cs) = 1.0

Strength Coefficient (C,) = 0.8

Climatic Rating (Cy) = 15

Effective P1 =26

1-C Value = 0.13

Maximum Grade-beam Spacing = 18 feet

v

v

v

v

v

v

Post-tensioned Slabs: If post-tensioned slabs are considered for this project, the following soil
criteria shall be used in the Post Tensioning Institute (PTI, 2004) designs:

Depth to Constant Suction: 5.0 ft.

Constant Suction (pF): 42

Maximum Edge Moisture Variation Distance, en Center: 6.7 fi.
Edge: 3.4 ft.

Differential Swell, yn Center: 0.25in.
Edge: 4.28 in.

Estimated Differential Settlement (swell): 1.0 in.

Bearing Capacity: 1,500 psf

Maximum Allowable Slab Deflection 1 inch

Clamping devices and end anchors for post-tensioned tendons are susceptible to corrosion from
aggressive soil and landscape water conditions. Therefore, a minimum concrete cover of 3.0 inches,
a PVC end cap and epoxy coatings should be specified for the tendon ends with a positive bonding
agent used with polymer modified cementitious material to patch the recessed anchor cup. A
complete encapsulation system intended for corrosive environments is a suggested protection method

for post-tensioning cables and anchoring/clamping devices.
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All exterior foundations should be embedded a minimum of 18 inches below the building support
pad or lowest adjacent final grade, whichever is deeper. Embedment depth of interior footings
should be a minimum of 12 inches deep. Interior footing embedment depths for post-tensioned
foundations shall be determined by the structural engineer/designer and should be sufficient to limit
differential movement to 1.0 inch or less. Continuous wall footings should have a minimum width
of 12 inches. Spread footings should have a minimum width of 24 inches and should not be
structurally isolated (shall be tied with grade beams to structure perimeter or interior footings).
Recommended concrete reinforcement and sizing for all footings should be provided by the

structural engineer.

Resistance to horizontal loads will be developed by passive earth pressure on the sides of footings
and frictional resistance developed along the bases of footings and concrete slabs. Passive resistance
to lateral earth pressure may be calculated using an equivalent fluid pressure of 250 pef (300 pef for
sands) to resist lateral loadings. The top one foot of embedment should not be considered in
computing passive resistance unless the adjacent area is confined by a slab or pavement. An
allowable friction coefficient of 0.25 (0.35 for sands) may also be used at the base of the footings to

resist lateral loading.

Foundation movement under the estimated static (non-seismic) loadings and static site conditions are
estimated to not exceed % inch with differential movement of about two-thirds of total movement for
the loading assumptions stated above when the subgrade preparation guidelines given above are

followed. Seismically induced liquefaction settlement may be on the order of 1 to 2 inches.

Structural Mat Foundations for Heavy Structures: Structural concrete mat foundations are suitable to

support the proposed above ground steel storage tanks. The mat shall be founded on the native clays
or a layer of properly prepared and compacted soil as described in the Site Preparation Section. The
foundations may be designed using an allowable soil bearing pressure of 1,500 psf at 2.0 foot depth
into native clay soils. The allowable soil pressure may be increased by 20% for each foot of
embedment depth in excess of 24 inches and by one-third for short term loads induced by winds or
seismic events. The maximum allowable soil pressure at increased embedment depths shall not
exceed 4,000 psf.
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Structural mats may be designed for a modulus of subgrade reaction (Ks) of 100 pci when placed on
compacted native clay. The structure support pad shall consist of stiff native clay or shall be

meisture conditioned and recompacted as specified in the Site Preparation Section of this Report.

Resistance to horizontal loads will be developed by passive earth pressure on the sides of footings
and frictional resistance developed along the bases of footings and concrete slabs. Passive resistance
to lateral earth pressure may be calculated using an equivalent fluid pressure of 250 pcf to resist
lateral loadings. The top one foot of embedment should not be considered in computing passive
resistance unless the adjacent area is confined by a slab or pavement. An allowable friction
coefficient of 0.30 may also be used at the base of the structural mat to resist lateral loading.

Settlement estimates (in inches) developed for different footing and mat dimensions embedded a
minimum of 2.0 feet into native soils and loaded to 1000, 2,000, 3,000 and 4,000 psf follow:

Table 4: Settlement Estimates (inches)

Load, Size of Footing or Mat (ft.)

psf 5x5 |10x10 | 15x15 | 20x20 | 25x25 | 30x30
1,000 0.6 1.0 13 1.6 1.8 2.0
2,000 1.0 1.7 2.2 2.7 Y

3,000 1.3 23 3.0 3.6 4.1 4.6

4,000 1.6 2.8 3.6 44 5.1 5.7

4.3 Steel Tank Foundations and Settlements

Site Preparation and Grading: The existing soils underlying the steel storage tanks should be
removed to a depth of 36 inches below ground surface extending to a minimum of 5 feet beyond the
perimeter of the tanks. The surface 8 inches of native soil exposed at the subexcavation and footing
excavation level should be compacted to 85 - 90 % of ASTM D1557 maximum density at 5 to 10%

above optimum moisture.
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The area should then be brought to finish grade with engineered fill consisting of the following

components:
o 24 inches of crushed aggregate base
o 8 inches of crushed rock
° 4 inches of oiled sand

As a minimum, a steel ring should be placed to contain the crushed rock subgrade below the tank.
The rock fill should be placed to the top of the ring wall. The fill may be crowned about 40% of the

total center settlement to allow for differential settlement between the tank perimeter and center.

The engineered fill should be placed in 8-inch maximum loose lifts and compacted to a minimum
95% of ASTM D1557 maximum density within 2% of optimum moisture. The crushed rock tank
underlayment should meet the gradation requirements of ASTM C33, size 57 (17 x No. 4 rock). The
proposed source of engineered fill and rock should be submitted to the geotechnical engineer for

review and testing 1o verify conformance to these requirements.

Tank Foundations: Flexible steel tanks, which can withstand large settlements, generally require
minimal foundations, allowing settlement to occur and using flexible connections to inlet/outlet
piping. The tanks should have a perimeter ring wall foundation which supports the tank wall and

roof.

The interior footings and the ringwall may be proportioned for a net load of 1,500 to 2,000 psf for
roof dead load (plus sustained live load) excluding the weight of the liquid fertilizer. This soil
pressure can be increased by one third for transient and seismic loads. The minimum depth of the
ring wall footing should be 18 inches below the finished ground surface. The minimum footing
width should be 12 inches.

Estimated Tank Settlements: The subsurface clays are saturated and overconsolidated in their

natural state. Imposed foundations loads can consolidate the soils by reducing the void ratio through
pore water expulsion. The amount of vertical settlement that occurs as a result of soil compression

varies with applied loads, foundation shape and width.
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Moderately loaded structures, such as the flexible steel tanks which can withstand large settlements,
will generally require minimal foundations, allowing settlement to occur and using flexible
connections to inlet/outlet utility lines. The silts and clays will consolidate fairly slowly because of
their low permeability. Flexible connections such a "Flex-Tend" expansion joints should be used to
connect exterior piping with the tank. The tank should be preloaded and monitored for settlement
prior to making piping connections. It may be necessary to readjust piping connections after the

loading sequence.

Estimated settlements were calculated using the consolidation and field data test data for the silt and
clay strata and Schmertman's analysis for the granular strata using the CPT engineering properties
correlations. The soils to a depth of the diameter of the tanks (20 to 100 feet) may be significantly
stressed so as to contribute to the overall settlement. The estimated settlements for different tanks

heights and diameters are provided in the table below:

Table 5: Estimated Center Settlements of Tanks

Height, ft Diameter (ft)
20 0 | 60 80 100
20 2.5 4.0 47 5.1 5.47
24 2.8” 4.4” 527 577 597
28 3.1” 4.9” 5.9” 6.4 6.7
36 3.6” 5.8” 6.9 747 78"
50 4.5 7.1 8.4” 9.1” 9.57
60 5.07 8.0” 9.4” 102 10.6”
70 5.5” 8.7 10.2 11.0” 11.6”

The estimated settlements for the tanks are approximately 2.5 to 11.6 inches in the center of the tanks
and about 1.0 to 4.9 inches at the edge of the tanks (depending on tank dimensions). Since the
settlement is deep seated, little is gained by further excavation and replacement of compacted
granular fill to reduce settlements. Ground improvement methods (geopiers, soil-cement mixing,

etc.) are may be considered to reduce settlements.

Landmark Consultants, Inc. Page 24

EEC ORIGINAL PKG



JR Simplot Fettilizer Terminal
North Harris Road (West of UPRR) — Imperial, CA LCI Report No. LE07435

4.4 Slabs-On-Grade

Concrete slabs and flatwork placed over native clay soil should be designed in accordance with
Chapter 18 of the 2007 CBC (using an Effective Plasticity Index of 26) and shall be a minimum of 5
inches thick due to expansive soil conditions. Concrete floor slabs shall be monolithically placed
with the foundations unless placed on 3.0 feet of granular fill or lime treated soil. The concrete slabs
should be underlain by a minimum of 4 inches of clean sand (Sand Equivalent SE>30) or aggregate
base or may be placed directly on the 3.0-foot thick granular fill pad (if used) that has been
moistened to approximately optimum moisture just before the concrete placement. A 10-mil
polyethylene vapor retarder, properly lapped and sealed with a 2-inch sand cover and extended a
minimum of 12 inches into the footing, should be placed as a capillary break to inhibit moisture
migration into the slab section. Concrete slabs may be placed directly over a 15-mil vapor retarder if

desired (Stego-Wrap or equivalent).

Concrete slab and flatwork reinforcement should consist of chaired rebar slab reinforcement
(minimum of No. 4 bars at 18-inch centers, both horizontal directions) placed at slab mid-height to
resist potential swell forces and cracking. Slab thickness and steel reinforcement are minimurms only
and should be verified by the structural engineer/designer knowing the actual project loadings. All
steel components of the foundation system should be protected from corrosion by maintaining a 3-

inch minimum concrete cover of densely consolidated concrete at footings (by use of a vibrator).

The construction joint between the foundation and any mowstrips/sidewalks placed adjacent to
foundations should be sealed with a polyurethane based non-hardening sealant to prevent moisture
migration between the joint. Epoxy coated embedded steel components or permanent waterproofing
membranes placed at the exterior footing sidewall may also be used to mitigate the corrosion

potential of concrete placed in contact with native soil.

Control joints should be provided in all concrete slabs-on-grade at a maximum spacing (in feet) of 2
to 3 times the slab thickness (in inches) as recommended by American Concrete Institute (ACI)
guidelines. All joints should form approximately square patterns to reduce randomly oriented
contraction cracks. Contraction joints in the slabs should be tooled at the time of the pour or sawcut

(V% of slab depth) within 6 to 8 hours of concrete placement.
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Construction (cold) joints in foundations and area flatwork should either be thickened butt-joints
with dowels or a thickened keyed-joint designed to resist vertical deflection at the joint. Alljointsin
flatwork should be sealed to prevent moisture, vermin, or foreign material intrusion. Precautions
should be taken to prevent curling of slabs in this arid desert region (refer to ACI guidelines).

All independent flatwork (sidewalks, housekeeping slabs) should be placed on a minimum of 2
inches of concrete sand or aggregate base, dowelled to the perimeter foundations where adjacent to
the building and sloped 2% or more away from the building. A minimum of 24 inches of moisture
conditioned (20% moisture content) and 8 inches of compacted subgrade (83 to 87%) and a 10-mil
(minimum) polyethylene separation sheet should underlie the flatwork. All flatwork should be
jointed in square patterns and at irregularities in shape at a maximum spacing of 10 feet or the least
width of the sidewalk.

4.5 Concrete Mixes and Corrosivity

Selected chemical analyses for corrosivity were conducted on bulk samples of the near surface soil
from the project site (Plate C-3). The native soils were found to have low to severe levels of sulfate
jon concentration (848 to 3,831 ppm). Sulfate ions in high concentrations can attack the
cementitious material in concrete, causing weakening of the cement matrix and eventual

deterioration by raveling.

The California Building Code recommends that increased quantities of Type II Portland Cement be
used at a low water/cement ratio when concrete is subjected to moderate sulfate concentrations.
Type V Portland Cement and/or Type I/V cement with 25% flyash replacement is recommended

when the concrete is subjected to soil with severe sulfate concentration.

A minimum of 6.0 sacks per cubic yard of concrete (4,500 psi) of Type V Portland Cement with a
maximum water/cement ratio of 0.45 (by weight) should be used for concrete placed in contact with
native soil on this project (sitework including sidewalks, driveways, and foundations). Admixtures

may be required to allow placement of this low water/cement ratio concrete.
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The native soil has a severe to very severe level of chloride ion concentration (720 to 4,480 ppm).
Chloride ions can cause corrosion of reinforcing steel, anchor bolts and other buried metallic
conduits. Resistivity determinations on the soil indicate very severe potential for metal loss because
of electrochemical corrosion processes. Mitigation of the corrosion of steel can be achieved by using
steel pipes coated with epoxy corrosion inhibitors, asphaltic and epoxy coatings, cathodic protection
or by encapsulating the portion of the pipe lying above groundwater with a minimum of 3 inches of

densely consolidated concrete. No metallic pipes or conduits should be placed below foundations.

Foundation designs shall provide a minimum concrete cover of three (3) inches around steel
reinforcing or embedded components (anchor bolts, etc.) exposed to native soil or landscape water
(to 18 inches above grade). If the 3-inch concrete edge distance cannot be achieved, all embedded
steel components (anchor bolts, etc.) shall be epoxy dipped for corrosion protection or a corrosion
inhibitor and a permanent waterproofing membrane shall be placed along the exterior face of the
exterior footings. Additionally, the concrete should be thoroughly vibrated at footings during

placement to decrease the permeabulity of the concretc.

4.6 Excavations

All site excavations should conform to CalOSHA requirements for Type B soil. The contractor is
solely responsible for the safety of workers entering trenches. Temporary excavations with depths of
4 feet or less may be cut nearly vertical for short duration. Excavations deeper than 4 feet will
require shoring or slope inclinations in conformance to CAL/OSHA regulations for Type B soil.
Surcharge loads of stockpiled soil or construction materials should be set back from the top of the
slope a minimum distance equal to the height of the slope. All permanent slopes should not be
steeper than 3:1 to reduce wind and rain erosion. Protected slopes with ground cover may be as steep

as 2:1. However, maintenance with motorized equipment may not be possible at this inclination.
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4.7 Lateral Earth Pressures

Earth retaining structures, such as retaining walls, should be designed to resist the soil pressure
imposed by the retained soil mass. Walls with granular drained backfill may be designed for an
assumed static earth pressure equivalent to that exerted by a fluid weighing 55 pef for unrestrained
(active) conditions (able to rotate 0.1% of wall height), and 70 pcf for restrained (at-rest) conditions.

These values should be verified at the actual wall locations during construction.

When applicable (walls retaining more than 6 feet of earth) seismic earth pressure on walls may be
assumed to exert a uniform pressure distribution of 7.5H psf against the back of the wall, where H is
the height of the backfill. The total seismic load is assumed to act as a point load at 0.6H above the
base of the wall.

Surcharge loads should be considered if loads are applied within a zone between the face of the wall
and a plane projected behind the wall 45 degrees upward from the base of the wall. The increase in
lateral earth pressure acting uniformly against the back of the wall should be taken as 50% of the
surcharge load within this zone. Areas of the retaining wall subjected to traffic loads should be

designed for a uniform surcharge load equivalent to two feet of native soil.

Walls should be provided with backdrains to reduce the potential for the buildup of hydrostatic
pressure. The drainage system should consist of a composite HDPE drainage panel or a 2-foot wide
zone of free draining crushed rock placed adjacent to the wall and extending 2/3 the height of the
wall. The gravel should be completely enclosed in an approved filter fabric to separate the gravel
and backfill soil. A perforated pipe should be placed perforations down at the basc of the permeable
material at least six inches below finished floor elevations. The pipe should be sloped to drainto an
appropriate outlet that is protected against erosion. Walls should be properly waterproofed. The

project geotechnical engineer should approve any alternative drain system.
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4.8 Seismic Design

This site is located in the seismically active southern California area and the site structures are
subject to strong ground shaking due to future fault movements along the nearby Imperial Fault (0.6
miles east of the project site). Engineered design and earthquake-resistant construction are the
common solutions to increase safety and development of seismic areas. Designs should comply with
the latest edition of the CBC for Seismic Zone 4 using the seismic coefficients given in Section 34
of this report. This site lies approximately 1.9 km from a Type A fault and overlies S, (stiff) soil.

4.9 Pavements

Pavements should be designed according to CALTRANS or other acceptable methods. Traffic
indices were not provided by the project engineer or owner; therefore, we have provided structural
sections for several traffic indices for comparative evaluation. The public agency or design engineer
should decide the appropriate traffic index for the site. Maintenance of proper drainage is necessary

to prolong the service life of the pavements.

Based on the current State of California CALTRANS method, and R-value of 5 for the subgrade soil
and assumed traffic indices, the following table provides our estimates for asphaltic concrete (AC)

pavement sections,
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Table 6: Recommended Pavement Structural Sections

Design Method - CALTRANS 2006

R-Value of Subgrade Soil - 5

Flexible Pavements (*) Flexible Pavements Rigid (PCC) Pavements
Traffic Asphaltic | Aggregate | Asphaltic Aggregate | . o o ete Aggregate
Index| Concrete Base Concrete Base Thickness Base
J(assum Thickness | Thickness | Thickness | Thickness (in.) Thickness
ed) (in.) (in.) (in.) (in.) : (in.)
4.0 3.0 8.0 3.0 4.0 5.0 6.0
5.0 3.0 9.0 3.0 4.0 5.5 6.0
6.0 3.0 14.0 3.0 6.0 6.0 6.0
6.5 4.0 14.0 4.0 8.0 7.0 8.0
8.0 4.0 18.0 4.0 11.0 8.0 11.0
10.0 4.5 26.0 4.5 16.0 9.0 13.0
11.0 5.5 28.0 5.5 20.0 10.0 15.0

Notes:
1)

2)

3)

4)

5)

(*) Pavement structural section when used in conjunction with lime-treated subgrade soil (3-
6% quicklime by weight) with minimum Unconfined Compressive Strength of 55 psi.

Asphaltic concrete shall be Caltrans, Type B, % inch maximum (¥ inch maximum for
parking areas), medium grading, compacted to a minimum of 95% of the 75-blow Marshall
density (ASTM D1559) or Hveem Density (Cal 366).
Aggregate base shall conform to Caltrans Class 2 (% in. maximum), compacted to a
minimum of 95% of ASTM D1557 maximum dry density.
Place pavements on 12 inches of moisture conditioned (minimum 4% above optimum if
clays) native clay soil compacted to a minimum of 90% (95% if sand subgrade) of the
maximum dry density determined by ASTM D1557.
Portland cement concrete for pavements should have Type V cement, a minimum
compressive strength of 4,500 psi at 28 days, and a maximum water-cement ratio of 0.45.
Typical Street Classifications (Imperial County)

Cul-de-Sacs: TI=5.0

Local Streets: TI=6.0

Minor Collectors: TI=6.5

Major Collectors: TI=8.0

Minor Arterial: TI=10.0

Primary Arterial: TI=11.0
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4.10 Railroad Spur Line Subgrade Preparation

Option No. 1:

The site preparation for the railroad spur line will consist of the removal of 1.5 feet of native soil
(17.33 feet wide) along the spur route. The exposed subgrade soil will be scarified and compacted to
a minimum of 90% of ASTM D1557 maximum density at a minimum of 4% above optimum

moisture and a geotextile fabric placed over the subgrade as specified below.

Option No. 2:

Ifit is desired that an “above grade” ballast and sub-ballast be used, the surface 1.5 feet of native soil
shall be removed to a width of 23.33 feet and recompacted to at least 90% (ASTM D1557) at a
minimum of 4% above optimum moisture. A geotextile stabilization/separation fabric such as
Mirafi “Geolon HP 370" or equivalent should be placed over the prepared native clay subgrade prior

to placing sub-bailast.

An 18-inch layer of Caltrans Class 2 Aggregate Base (1'% inch grading) material shall be placed as
sub-ballast and compacted in 6-inch lifts over the geotextile fabric. If placed above grade, the sub-
ballast should be 23.33 feet wide and extend upward with 2:1 outer slopes to a top width of 17.33
feet wide. If no geotextile is used, an additional 6 inches of class 2 aggregate base should be used.
The Class 2 base shall be moisture conditioned (+ 2% of optimum moisture) and compacted to a
minimum of 95% of ASTM D1557 maximum density.

After sub-ballast placement, a minimum of 8 inches of railroad ballast shall be placed below the
railroad ties. The ballast shall be sloped no steeper than 3:1 giving a 13.33-foot wide surface to
support the rail ties.
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Section 5
LIMITATIONS AND ADDITIONAL SERVICES

5.1 Limitations

The recommendations and conclusions within this report are based on current information regarding
the proposed JR Simplot Fertilizer Terminal facility relocation located north of Harris Road along
the west side of the Union Pacific Railroad tracks north of Imperial, California. The conclusions and

recommendations of this report are invalid if:

Structural loads change from those stated or the structures are relocated.

The Additional Services section of this report is not followed.

This report is used for adjacent or other property.

Changes of grade or groundwater occur between the issuance of this report and
construction other than those anticipated in this report.

> Any other change that materially alters the project from that proposed at the time this
report was prepared.

vy v V¥

v

Findings and recommendations in this report are based on selected points of field exploration,
geologic literature, laboratory testing, and our understanding of the proposed project. Our analysis of
data and recommendations presented herein are based on the assumption that soil conditions do not
vary significantly from those found at specific exploratory locations. Variations in soil conditions
can exist between and beyond the exploration points or groundwater elevations may change. If

detected, these conditions may require additional studies, consultation, and possible design revisions.

This report contains information that may be useful in the preparation of contract specifications.
However, the report is not worded is such a manner that we recommend ifs use as a construction
specification document without proper modification. The use of information contained in this

report for bidding purposes should be done at the contractor ’s option and risk.

This report was prepared according to the generally accepted geotechnical engineering standards of
practice that existed in Imperial County at the time the report was prepared. No express or implied
warranties are made in connection with our services. This report should be considered invalid for
periods after two years from the report date without a review of the validity of the findings and
recommendations by our firm, because of potential changes in the Geotechnical Engineering

Standards of Practice.
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The client has responsibility to see that all parties to the project including, designer, contractor, and
subcontractor are made aware of this entire report. The use of information contained in this report

for bidding purposes should be done at the contractor's option and risk.

5.2 Additional Services

We recommend that Landmark Consultants, Inc. be retained as the geotechnical consultant to
provide the tests and observations services during construction. If Landmark Consultants does not
provide such services then the geotechnical engineering firm providing such tests and observations

shall become the geotechnical engineer of record and assume responsibility for the project.
The recommendations presented in this report are based on the assumption that:

»  Consultation during development of design and construction documents to check that the
geotechnical recommendations are appropriate for the proposed project and that the
geotechnical recommendations are properly interpreted and incorporated into the
documents.

»  Landmark Consultants will have the opportunity to review and comment on the plans and
specifications for the project prior to the issuance of such for bidding.

»  Continuous observation, inspection, and testing by the geotechnical consultant of record
during site clearing, grading, excavation, placement of fills, building pad and subgrade
preparation, and backfilling of utility trenches.

»  Observation of foundation excavations and reinforcing steel before concrete placement.

»  Other consultation as necessary during design and construction.

We emphasize our review of the project plans and specifications to check for compatibility with our
recommendations and conclusions. Additional information concerning the scope and cost of these

services can be obtained from our office.
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| ] cay =N st ‘ by - ¢ =i

N Clay . very sliff } ‘{.,

| ] Clay Y very aliff \ ' =

L ] Clsy T it I <

| ] cley very siiff > —

Y wor el K -

| Sily Clay o Clay CL very stiff ( tf:

L40- Clay CUCH vafyatiﬂ a0t | /"'

| ] Silty Cleyto Clay cL stiff

T ] swyciyocmy v+ s | .

.| Ciayey Siltta Slity Clay MUCL  sti#f | |
| cloyey sitie sity Ciay_*_* __vary atit e

L Siy Sand to Sendy Sili  8MML  medium dense <

. :I Silty Sand lo Sandy Silt * " denss ‘ S

| ] SitySandto Sandy Silt " " dense —_— g

| SiySandtoSandySil " 7T demse : < N, €

|| SandySiltlo Clayey Sit ML medium dense I !

[ 50| Sl Sand 1o Sandy Sin_SMML_modium dense ‘ ,' (‘r A

- - |

[ l |

" ] End ot Sounding @ 0.0

T Anticipated Groundwater Depth @ 5 feel
Project No: Plate

LE07435 B-1
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1889, refer to Key to CPT logs)

Project: JR Simplot Ferilizer Terminal Project No. LEO7435 Date: 11/19/07
CONE éounn'me; CPT-1 ' '
' Est GWT () 50 . B _ PhiCorrelation 0 0-Schmi7a), RAC(B)Z PHT|
Base Base Avg Awg 1 o T U Est. Ge Cn " Est Rel. Nk 17.0
| Depth Depth Tip  Friction Soil Sail Densityor Deneity to SPT or Nom. % Dens. Phl Su
'moters feet Qc,tsf Ralio, %  Type Classification USC  Consistency  (pcf) N _N60) Cq_ Qetn FinesDr (%) (deg) ({isf) ‘Q‘CR‘A\i
045 05 1795 6283 3 Clay CUCH  very stiff 125 13 14 200 95 106 >10
030 10 1195 8433 3 Clay CLICH  atiff 125 13 10 200 100 070 >10 i
045 15 6894 8383 3 Clay CL/ICH  fim 125 13 6 200 100 040 >10 |
060 20 578 8143 3 Clay CUCH fim 125 13 &5 200 100 033 >0
075 25 751 78023 3 Clay CL/CH fim 125 13 B 200 100 043 >10 !
083 30 762 6843 3 Clay CUCH fim 125 13 & 200 100 044 >10 |
108 35 574 4763 3 Clay CLICH fim 125 13 5 200 100 033 >0
123 40 497 5443 3 Cly CUCH firm 125 13 4 200 100 028 827 |
138 45 695 7033 3 Clay CLICH fimn 125 13 8 200 100 038 >10 ¢
153 5.0 B.68 6373 3 Clay CUCH firm 426 13 7 189 100 0.48 >10 .
| 168 s5 915 6753 3 Clay CUCH stiff 125 13 7 184 100 052 >10 °
| 183 80 754 7073 3 Clay CUCH fim 125 13 6 1.80 100 042 9580
| 198 B85 649 8553 3 Clay CUCH firm 125 13 § 1756 100 0.36 665
23 7.0 6.75 5543 3 Clay CL/CH fim 125 13 §5 172 100 0.38 6.65
| 228 75 873 4863 3 Clay CUCH fim 125 13 5 1.68 100 037 6.21
i 245 80 638 4063 3 Clay CUCH fim 125 13 5 165 100 035 531 ,
! 260 85 7.73 5173 3 Clay CUCH fim 125 13 6 161 100 043 676
275 90 1047 7203 3 Clay CUCH stff 125 13 8 1.58 100 059 >10
| 290 9.5 12.26 7373 3 Clay CL/CH  stiff 125 13 10 1.55 100 0.70 >10 |
| 305 10.0 1145 6603 3 Clay CUCH  stiff 125 13 © 153 100 085 >10 ,
326 165 1148 S8572 ¢ Clay ClLICH  afiff 125 13 9 1.50 100 065 >10
: 3.35 11.0 9.84 6353 3 Clay CL/CH stiff 125 13 8 148 100 055 756 !
I 350 115 8.31 5133 3 Clay CL/CH fim 126 13 7 145 100 046 542 :
| 365 120 644 4373 3 Clay CLCH fim 12y 13 5 143 150 935 250
3.80 125 B.53 4543 3 Clay CL/CH firm 125 13 7 1.4 100 047 510 i.
385 130 802 5173 3 Clay CL/CH fim 126 13 8 138 100 044 447 1
413 135 14.04 6453 3 Clay CUCH  stiff 125 13 11 1.37 100 070 >10 '
428 140 1310 4663 3 Clay CL/CH sift 125 13 10 135 100 074 939 |
! 443 145 1382 6533 3 Clay CL/ICH  stiff 125 13 11 123 100 077 959 -
\ 458 15.0 16.37 8236 3 3 Clay CL/CH  sfiff 125 1.3 13 1.32 100 0.93 >10
473 155 1726 7843 3 Clay CLCH  stif 125 1.3 14 1.30 100 098 10
, 4.88 18.0 18.82 7403 3 Clay CLCH very stiff 125 13 15 1.z28 100 1,07 >10 3
! 503 165 1556 7773 3 Cly CLUCH  stiff 126 13 12 1.27 100 088 >10
© 548 17.0 1330 6443 3 Ciay CLUCH stift 126 13 11 125 100 074 727
‘l 533 175 1324 6313 3 Clay CL/CH stff 125 13 11 1.24 100 074 6.88
| 548 180 2585 4973 3 Clay CUCH very stiff 125 13 21 123 90 148 >10
p 565 185 3168 5533 3 Clay CUCH  very stiff 125 13 25 121 85 182 >10
| sB0 180 1518 377 4 4 Silty ClaytoClay cL stiff 125 18 9 120 100 085 >10
i 585 195 1450 2825 5 ClayeySittoSityClay MUCL stiff 120 25 6 119 100 081 =10
| 810 200 1460 264 5 5 ClayeySitloSity Clay ~ MUCL stiff 120 25 & 118 8§ 081 >10
| 825 205 1526 25 5 5 ClayeySittoSiityClay MLCL stm 120 25 8 117 g5 085 >10 |
40 240 1570 2505 5 ClayeySittoSityClay MUCL slf 120 25 8 115 95 o8 >0 ,
655 215 1744 3025 5 ClayeySiitoSityClay MUGL siiff 120 25 7 1.4 25 088 >10 |
| 670 220 1785 2405 5 ClayeySittoSityClay MUCL very stiff 120 25 7 113 %0 100 >0
| 685 225 1044 2865 5 ClayeySittaSityClay MUCL very stiff 120 25 8 112 20 108 >1D
700 230 1877 2785 5 ClayeySiittoSiyClay  MUCL  very stif 120 25 8 142 %0 105 >10
7148 235 21.42 425 4 4 SityClayto Clay CL vary sfiff 125 18 12 1Y 100 1.21 >10
| 733 240 2038 4723 3 Cly CLCH  very stift 125 13 16 1.10 100 115 979
7.48 245 2288 5783 3 Clay CUCH  very siiff 125 13 18 109 100 130  >10
763 250 1667 4523 3 Clay CLCH  ofiff 126 13 13 108 100 093 632
| 778 265 1565 4453 3 Clay CUCH  stiff 125 13 13 1.07 100 087 553
} 783 260 1560 4313 3 Clay CL/CH  stiff 125 13 13 108 100 087 542
808 265 2053 4803 3 Clay CL/CH  very stiff 125 13 18 1.05 100 115 8.41
823 270 1537 7073 3 Clay CLCH  stiff 125 13 12 104 100 085 5.00
[ 838 275 1144 5343 23 Clay CLCH  sfiff 125 13 8 103 100 060 307
853 280 1231 5053 3 Clay CUCH etift 125 13 10 1.03 100 067 343
ges 285 1437 7773 3 Clay CUCH  stiff 125 13 11 1.02 100 079 418
'] 8.85 200 1743 8213 3 Clay CUCH  stiff 125 1.3 14 1.01 100 088 653
El 9.00 28.5 12.84 7203 3 Clay CL/CH  stilf 125 13 10 1.00 100 069 335
' 945 30.0 1186 4683 3 Clay CL/CH  stiff 125 1.3 10 0.8 100 064 807
{930 305 143 4693 3 Cloy . CUCH sttt 125 13 11 099 _ 100 078 383
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanelia, 1089, refer to Key to CPT logs)
Project; JR Simplot Ferilizer Terminal ____Project No: LEO7436 _Date: 11/18/07

ICONE SOUNDING: CPT-1

I Est GWT (f): 50 Phi Correlation 0 0-Schm{7e),1-REC{B3) 2-PHT{T4)

Base Basa Avg A ! ! : Est Q¢ cn Est Rel. Nk 17.0

Depth Depth  Tip  Friction Soil Sall Densilyor Denslty to SPT or Nom % Dens. Phi Su

maters feat  Qc,ts! Rafio, %  Type _ Clossification __USC__Consistency  (pcf) N N(60) Cq Qcin FinesDr(%) (deg) () OCR
045 310 1684 6023 3 Clay CLCH  siiff 125 13 13 098 100 093 478
980 315 2264 6443 3 Clay CL/ICH  very stiff 125 1.3 18 087 100 128 785
875 320 2238 7193 3 Clay CL/CH  very stiff 1256 1.3 18 0.7 100 125 7.27
980 325 1682 6643 3 Ciay CLCH stir 125 13 13 096 100 0.52 447
1005 33.0 1666 54563 3 Clay CL/ICH  stiff 125 1.3 13 085 100 081 428 '
1020 335 1888 5683 3 Clay CL/CH  very stiff 125 1.3 15 085 100 104 510

11038 340 1877 6103 3 Clay CLCH very siiff 125 13 15 0.84 100 103 500

/1053 345 1833 6193 3 Clay CUCH  very stiff 126 1.3 156 0.83 100 101 488

! 1088 350 1851 6553 3 Clay CLCH  very stff 125 13 15 0.93 100 1.02 488

1083 355 18681 €223 3 Clay CUCH veryslff 125 1.3 15 082 100 102 457
1088 360 1767 583 3 Clay CLICH st 126 1.3 14 0.82 100 0.7 4.8
1113 866 2222 6003 3 Clay CL/CH  vary atiff 125 1.3 18 0.8l 100 123 588
1128 370 1818 3185 5 ClayeySittoSiltyClay MUCL siff 120 25 7 081 100 089 7.4
1143 375 1581 5023 3 Clay CL/CH stiff 125 13 13 090 100 085 335 |
1150 380 2080 5533 3 Clay CUCH  very stiff 126 13 16 0.90 100 113 489

| 4473 385 1988 4134 4 SityClaytoClay cL very siiff 125 1.8 11 089 100 110  6.00
1188 390 2286 4424 4 SilyClaytoClay cL very stiff 125 1.8 13 o088 100 1271 727
1205 305 2085 5083 3 Clay CUCH  very stiff 125 13 17 0.88 100 115 478
1220 400 1655 3854 4 Siity Clayto Clay cL stiff 125 18 8 0.88 100 0.69 4.00
1235 405 13.23 343 4 4 Sily Clayto Clay cL stiff 126 18 B 087 100 070 3.00
1250 41.0 1177 340 4 4 Sity Clayto Clay CL stiff 125 18 7 087 100 061 241
1265 415 1112 304 4 4 Sily Clay to Clay cL otify 125 1.8 & 088 100 057 2.20

{ 1280 420 1144 244 5 5 ClayeySittoSiyClay ML/CL stff 120 25 4 088 100 057 282
1205 425 1517 2265 5 ClayeySittoSityClay MLUCL siift 120 25 6 0.85 100 0.81 437

;13.40 43.0 1673 2225 6 ClayeySilttoSityClay ~ MLICL atif 120 25 7 085 100 0.90 5.10

i 1325 435 1845 2135 5 Clayey SilitoSlityClay  ML/CL  stiff 120 25 7 0.B4 100 088 4.89

' 41340 440 2713 3785 6§ ClaysySittoSiltyClay MUCL very stiff 120 25 11 0.84 100 151 >10
13.50 445 8611 2127 7 SitySandto Sandy Sit SM/ML mediumdense 115 45 19 084 880 55 &1 37

1373 450 11646 204 7 7 SitySendtoSandy Sit SM/ML medlumdense 115 4.5 26 083 914 45 70 38

| 1388 455 20752 2028 8 SandtoSily Sand SP/SM  dense 115 55 38 083 1625 35 67 40

! 1403 480 14038 3056 6 SandySilttoClayey Sit ML dense 115 35 43 083 1165 5 77 39

| 1418 465 8180 2826 6 SendySittoClayeySit ML mediumdense 115 35 23 082 638 60 50 36

| 1433 47.0 15845 1.81 8 8 Sandto Sty Sand SPISM  dense 11 55 29 082 1233 35 79 39

1448 475 16420 2437 7 SitySandto Sandy Slit SMWML dense 11 45 36 081 1285 40 79 38

14683 480 14010 2027 7 SiySendto Sandy Slit  SM/ML dense 115 45 31 081 1075 40 75 38

| 1478 485 10873 2657 7 SitySandtoSandySit SM/ML mediumdense 115 4.5 24 081 838 55 67 37

| 1493 490 6310 3326 8 SandySittoClayeySit ML mediumdense 115 35 24 080 632 65 59 38

: 1510 40.5 8644 2087 7 SitySandtoSandySit SMML mediumdense 115 45 19 DE0 655 55 60 36

1525 500 10835 197 7 7 SitySandtoSandy Sit SMML medumdense 115 45 24 080 803 5 68 37
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cLiENT: DD&E
PROJECT: JR Simplot Fertilizer Terminal — Imperial, CA

.___LocaTioN: See Site and Boring Location Plan

-

CONE PENETROMETER: Middle Earth Geolesting, Inc. Truck Mounted Electric

Cone with 23 ton reaction weight
__DavE: 11/19/07

LOG OF CONE SOUNDING DATA CPT-2

&
£ | INTERPRETED SOIL PROFILE TIF RESISTANCE SLEEVE FRICTION FRICTION RATIO
E From Roberison & Campanella (1989) Qe (1sf) Fs (1sf) FR = FelQc (%)
E‘ 0 W 20 W W,y 5 4 8 2 4 5 B
GROUNDEL +- o .
| ] Clay e AR R R T R A T T N,
| | Clay o firm § —
| | Clay = = stitf - i
| | Cly " % fim =
| ] cay "oe o fmm I h 4 N =
L ] cay o sl \ = I < ‘-?‘
] Cley o it [ ( <
1 Clay oo sliff L 5
L - Clay L stiff | [, -w.-.-:‘_:;j_
| 4 ) SillyCiaytoClay ~ CL__ verystif _ 4ql —_—_
107 Sandy S Cimyey SI ML modumannse | ﬂ, o=
| | sitySandtoSandy Sit_SMML denss | g7
| | SendloSilySond __ SPISM _dsnse i 3> '{ 4
[ ] “sandy sitto Clayoy Sit_ML___ madum donso | ; ; SEEER
| ] cley CUCH  stift ' 2l
] Clay "o sl | | | T
| g:ny : L veryll!ﬂ | ‘:‘_P)
L ay very atif \ |
| ] Cley Ton very siiff P —
20 Clay v firm 201 r_.'.‘“:.:.-.g:-.
b g:ey - :vrm -{.____;_
ay E R irm
!: : Clay - firm R :( -"‘r
| | Clay stiff ' ' | ——
L Clay tor sl | . ——
] ciwy Lot L\ | |\ ‘}
| ] Clay * verystiff (\
. | Clay vary stiff ) | =
L . Clay stift i "-‘:j_
Land Clay siiff o Btos-
_30_ Clay L stiff 30i { l'L_}
.| Clay very stiff i . C
| | cwey vary stiff | | / -Z____f
| | Clay © sliff af ! =
.| cwy vary 8liff i | é '_JCE‘:.\
L ] Clay very slift 1 5
L] Clay - vary atiff \ | 3
| .| silyClaytoClay CL varyalff 4 f i
(| siltyClaytoClay "o stiff I o
40 Cloy CLICH  very stif anll , ') ’)}
| | sitty Clay to Clay cL  stiff | [
| | shycoywewmy v s Z | € =
[ 7] Ciayey Sillta ity Clay MUCL very stif L ‘ ) z
. | crayeySitwoSityClay " " vorystiff - . st
[ 7 sty Sandto Sandy 8t SMML  densa TR | N
[ 7] shyssdioSandysie * " denes ‘ S~
|| sitysandwsandy st © dense | (/? . (’5
|| SitySandioSandySit * " densa I
|| SiysandioSandySit " " medium dense { _(,r‘ >
(o] -Stysantisenarsn * _cme g S G
|

- - 1
| ] endof saunding @ 50.01 |
L Anticipated Groundwater Dapth @ § feal | |

Project No: Plate

LE07435 B-2
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CONE
Est GWT (it
ian'n Base Avg
Depth Depth  Tip
melers feet Qc, tst Ratio, %
015 05 13186
030 1.0 1091
045 15 583
060 20 5988
075 25 874
083 30 993
108 35 873
| 123 40 585
138 45 485
153 50 1028
188 55 1008
163 60 1207
198 65 1385
213 70 1223
228 75 1431
245 BO 1103
280 B5 11.94
275 B0 1774
280 B85 1935
305 100 26.08
320 10.5 2945
[ 335 110 5845
3.50 115 80.52
| 365 120 7085
380 125 7288
395 130 100.56
| 443 135 77.50
428 140 41.08
443 145 1288
458 150 11.77
473 155 18.18
488 16.0 18.44
508 185 19.43
518 17.0 17.26
533 175 19.96
548 180 19.19
565 185 22.82
580 19.0 19.93
505 195 957
6.10 200  7.82
| B25 205 863
| 840 21.0 607
655 215 908
670 220 7.0
685 225 702
, 700 230 655
718 235 765
' 733 240 13T
l. 748 245 1145
| 763 250 1416
| 778 255 1485
{783 280 185
808 265 2381
823 270 3025
838 27.5 28.21
853 280 1870
| 868 285 14.88
885 280 1262
9.00 205 12.31
815 300 15.36
830 305 1461

OUNDING: CPT-2

50
Avg
Friction

3.86
7.80
9.11
7.03
489
5.32
6.88
7.54
8.03
8.27
6.56
6.35
574
572
505
6.00
576
5.10
423
3.42
3.75
2.15
1.84
1.64
1.47
1.45
1.82
343
5.40
4.81
B.71
715
7.30
599
6.01
4.91
475
666
6.55
5.68
3.31
407
452
438
360
3,08
3.02
570
5.50
584
6.25
6.43
5.681
523
8.54
7.22
5.32
517
6.13
843 3
587

uuuuuuuuwuwmhmmutnwuwuuwuuuuuuuumﬂ&ﬂﬂﬂﬂmmawmuwuuuuwduuuum—-uu

1
Soll

Type

uuwwwuuuuuuwu;uauuuuuuumwuumwwaum\ltnﬂﬂﬂslmmhuuuuuuuuuawwuuuaum

LANDMARK CONSULTANTS, INC.

Soll
Classification _

Clay

Clay

Organic Material

Clay

Clay

Clay

Clay

Clay

Organic Material

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Silty Clay to Clay
Clayey Slit 1o Silty Clay
Clayay Slit to Silty Clay
Silty Sand to Sandy Siit
Silty Sand to Sandy Silt
Slity Sand to Sendy Siit
Siity Sand to Sandy Silt
Sand to Silty Sand
Slity Sand to Sandy Silt
Clayey Siit to Siity Clay
Clay

Ciay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Silty Clay to Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay_

usc,

CL/CH
CUCH
OuOoH
CL/ICH
CL/CH
CUCH
CL/CH
CUCH
OL/OH
CL/CH
CUCH
CUCH
CUCH
CL/ICH
CUCH
CLICH
CL/CH
CL/CH
CcL
ML/CL
MUCL
SMML
SMML
SMML
SMML
SP/ISM
SMML
MuCcL
CUCH
CUCH
CUCH
CL/CH
CUCH
CL/CH
CL/CH
CUCH
CL/ICH
CL/CH
CL/CH
CUCH
CL/CH
CLUCH
CLICH
CUCH
CLICH
CL/CH
CcL
CL/CH
CUCH
CUCH
CUCH
CL/ICH
CL/CH
CL/ICH
CL/ICH
CUCH
CUCH
CUCH
CL/CH
CL/CH

Project No; LE07435

Dansity or
Consistency

ofift

atiff

firm

fim

stiff

atilf

stift

fim

fim

etift

stiff

stift

otiff

sfiff

stiff

stffY

stiff

very atiff
very stitf
very stiff
very stiff
medium dense
dense
denee
dense
dense
dense
hard
stiff

stift

stiff

vary atiff
very atiff
atiff

very stiff
very stiff
very stif
vary stiff
siff

fim

firm

firm

firm

firm

firm

fim

firm

atiif

atift

stift

st

very stiff
very Stif
very stiff
very stiff
very stiff
suff

stiff

stiff

stiff

%,

Est
Denasity
{pch)

125
125
120
125
125
125
125
125
120
125
125
125
125
125
125
125
125
125
125
120
120
15
119
115
115
115
11§
120
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
125
126
125
126
125
125
125
125
125
125
125
126
125
12§
125

Date: 11/18/07

Qe
o

Ph} Correlation

Cn
SPT ar
N@ED) Cq

-
iy

2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00
1.80
1.85
1.80
1.78
172
1.69
1.66
1,62
1.59
1.56
1.53
151
149
147
145
1.43
141
1.39
138
1.36
1.34
132
15 131
15 120
14 127
16 128
15 125
18 1.23
% 122
8 120
118
118
117
1.16
1.14
113
112
1.1
1.10
1.08
1.08
1.07
1.06
1.06
1.05
1.04
1.03
1.02
1.02
1.01
1.00
0,99
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CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1988, refer to Key to CPT logs)
Project: JR Simplot Ferilizer Temminal

0 0-Schen(78) 1-RAC(AI}|2-PHT(T4)

Est

Rel

Morm. % Dens

Qetn_Fines Dr (%) (deg)

B17
64
87.0
8.5
1342
102.1

80
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

90

80

85

65

35

30

30

25

20

30

60
100
100
100
100
100
100
100
100

90
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

95
100
100
100
100
100
100
100

67
71
72
72
81
73

N

Phi

37
38

38
k]

17.0
Su

(s

077
0.60
033
0.34
0.51
057
0.50
0.34
028
058
0.57
068
0.79
070
0.82
0.63
0.68
1.02
1m
154
174

238
071
068
092
1.05
108
0.98
1.13
1.09
1.30
1.13
0.52
0.40
0.46
025
0.49
0.37
0.38
0.34
0.40
0.76
0.62
078
0.82
1.01
1.35
172
1.60
1.10
0.82
D.88
066
0.84
080

OCR

>10 |

>10
>10
>10
>10
>10
>10
>10
8,85
>10
>10
>10
>10
>10
>10
>10
>10
=10
>10
>10
>10

»>10
B.85
7.41

»10

>10

>10
>10

»10

>10

>10
>10

3.74
285
3.07
1.37
314
206
200
177
273
5.00
.66
5.00

521 |

7.00
>»10
>10
>10

127

4.47

343

3.28

4,37

3.91
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LANDMARK CONSULTANTS, INC.

CONE PENETROMETER INTERPRETATION (based on Robertson 8 Campanella, 1989, refer to Key to CPT logs)

__Project: JR Simplot Fertilizer Terminal__ Project No: LEO7435 . Date, 1118007 . . — -
EONE SOUNDING: CPT-2
_EsLGWT(M: 50 ___Phi Correlalion: 0 0-8ewm(id) LRAC(E)2AHIE)

= e ===

|'|'a'm' Base Avg  Avg 1 Esl Qc “Cn ‘Est Rel Nk 170
Dapth Depth  Tip  Friclion Soil Soll Denstyor Density to SPT or Norm % Dens Phi Su
imelers fest_Qc,tsf Roo,% Type __Classffcation __ USC__ Consislency (pe) N N(EO) Ca_Qetn Finesr(s).(cea) (s OCR
'E 945 310 1048 88503 2 Cley CUCH  very stiff 125 1.3 18 088 100 1.08 8.10
960 315 2089 6233 3 Clay CUCH very siiff 125 13 24 088 100 188 >0
. 975 320 3163 56823 3 Cly CL/IGH  very suff 126 13 25 087 100 178 »10
| gg0 325 3071 6113 3 Clay CLICH  very stiff 125 1.3 25 0088 100 174 »i0
; 10.05 330 2597 6773 3 Clay CUCH  very stiff 125 1.3 21 008 100 148 918
Y 1020 335 1777 7473 3 Clay CUCH  stiff 125 1.3 14 08§ 100 098 468
j 1038 340 1770 8583 3 Clay CUCH  siiff 125 1.3 14 085 100 097 457
" ips3 345 1708 6483 3 Ciay CLICH  stiff 126 1.3 14 094 100 083 428
-ﬁmes 350 2025 7343 3 Cly CLCH  vary stilt 125 13 16 083 100 112 542
1083 285 1868 5853 3 Clay CL/ICH  very stilf 1256 13 15 083 100 103 468
Il 1098 380 2318 6213 3 Clay CUCH  very stiff 126 1.3 18 082 100 128 6.54
" 4443 365 2703 6333 3 Cly CLICH  very stff 125 13 22 092 100 152 841
!| 1128 37.0 2447 6413 3 Clay CUCH  very stilf 125 13 20 091 100 136 6.88 -
1143 375 1835 4473 3 Clay CUCH  atiff 125 13 13 080 100 088 358
[ 1158 380 2147 3515 5 Clayey Siltto Sitty Clay ~ ML/CL  very siiff 120 25 8 080 100 118 >10
L1173 385 1745 3345 5 Clayey Siltto Silty Clay ~ MUCL  stiff 120 25 7 088 100 085 654
f 1188 390 1884 5123 3 Clay CUCH very stilf 125 13 15 088 100 104 418 |
‘4205 395 2550 5433 3 Clay CUCH very stff 125 13 20 0.8 100 142 665
1220 400 2806 5173 3 Clay CUCH  very stiff 125 13 22 088 100 18T 770 |
| 1235 405 1900 4553 3 Cly CLICH  very sill 125 1.3 15 087 100 104 400
r 1250 410 17.38 duo & &  Siily Cimy io Ciay CL st 126 4A 10 087 100 084 437
1285 415 1752 3684 4 SityClaytoClay oL stiff 125 18 10 086 100 085 437
1280 420 1324 2915 5 Clayey Silo Silty Clay  MUCL stiff 120 25 5 088 100 068 366
| 4295 425 2045 3855 5 ClayeySilttoSityClay MULCL verystif 120 25 12 086 100 i3 =10
j 1210 430 3462 2865 5 ClayeySiltlo Silty Clay ~ MUCL  very stlf 420 25 14 085 20 185  >10
4325 435 2125 3585 5 ClayeySittoSityClay MUCL verystift 120 25 8 085 100 116 770
j 1340 440 4889 4125 5§ ClayeySilttoSiltyClay ~ MUCL  hard 120 25 20 084 90 279 >10
{1358 445 13840 168 8 8 SandtoSilly Sand SPISM dense 11§ 55 25 084 1088 35 75 39
| 1373 450 15088 2177 7 SitySandtoSandySit  SWML dense 115 45 34 084 1182 40 78 39
1388 455 182982 2417 7 SitySandtoSandySit SMML dense 415 45 41 083 1438 40 B3 4D
© 1403 480 24042 2537 7 SillySandloSandySit SMML very denso 115 45 53 0B3 1880 35 91 4
1418 48.5 21862 2527 7 SillySandtoSandySit SMML  dense 115 45 48 082 1705 35 88 40
| 14233 470 18333 237 7 7 SiySendioSandy Sill SMML dense 115 45 36 062 1288 40 80 38
1448 47.5 14265 237 7 7 SitySandtoSendySit SMML danse 145 45 a2 082 1103 45 75 38
| 1463 480 14448 237 7 7 SitySsndlo Sandy Sit SMML dense 116 45 32 081 1113 45 76 38
| 1478 485 111.35 23T 7 SHWSHMIOSHWSiTi SMML mediumdense 115 45 25 081 854 50 &8 a7
1493 490 11033 2417 7 Sity Send to Sandy Sit  SM/ML medumdense 115 45 25 081 843 50 67 ¥
1510 485 12627 1817 7 SiltySandloSandy Sit  SMIML dense 115 45 28 08B0 961 45 71 38
||._‘.§-'.~E. 500 13155 1867 7 SitySendloSandySilt SMML dense 115 _45 28 080 997 45 72 38, -

EEC ORIGINAL PKG



DEPTH (FEET)

CLIENT:
PROJECT:
_ .. LOCATION:

INTERPRETED
From Roberison &

GROUNDEL +-

Clay
Clay

4 Cley
| Cley
J Clay
A Clsy
J Clay
J Clay

Clay

Cloy
| _Clayny Situio Sikty Clay
A Siity Sand {o Sandy Siit
| silty Sand to Sandy Silt
] sttty sand 1o sandy sin

Silty Clay to Clay
Cley
Clay
Clay
Clay
Clay
Clay
Clay
Silly Clay to Clay
Silty Clay 1o Clay
Clay
Clay
Cley
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
_ Silty Ciay o Clay

Sandy Sik o Cleyey Silt_ M

Silly Sand to Sandy Sl
Silly Sand 1o Sandy Siit
Silty Sand 1o Sendy Sill
Silly Sand lo Sandy Silt
_Silty Sund to Sondy Sill

DD&E

CONE PENETROMETER: Middie Earth Geolesting, Inc. Truck Mounted Electric

JR Simplot Fertilizer Terminal -- Imperial, CA

See Site and Boring Location Plan

SOIL  PROFILE
Campanelle (1880)

stif
firm
firm
" firm
fiem
v stiff
atiff
stift
. slift

LY verysttt  4q

MUGL hed _
SMML dsnse
4 % meadium dense
dense
very sIff
stiff
stiff
bl tiff
otiff
very stiff
=t atiff
= = stiff
very sliff
=t siff
very stiff
s verysiiff

= stiff

siiff

o= stiff
R
siiff
E = very etiff
very stiff
very stifl
" slift
very stift
very stiff
© O very stiff
very stiff
very ailft
very stiff

B very ellff
v atiff
sl
medium dense
danse
denge
medlum dense
medium dense
medium dense .,

7] End or Sounding @ s0.010

Anlicipated Groundwaler Depth @ 5 teet.

LOG

0

OF CONE SOUNDING DATA

TIP RESISTANCE
Qc (te

200 suy

___oATE: 11M9/07__

o
2

o

[N]

Cone with 23 fon reaction waight

CPT-3

FRICTION RATIO
FR = FstQc (%)
10 0 2 4 6

SLEEVE FRICTION
Fs (tsf)
4 G} 8

SR AN T o
IM‘ -—\
\/

—\J" A/

Project No:

LE07435

LANDMARK

Geo-Lngmeers and Gealogrs

Plate
B-3
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0.15
0.30
0.45
060
0.75
0.83
108
1.23
1.38
153
1.68
1.83
1.08
213
228
245
2.60
275
290
3.0
3.20
335
asn
3.65
3.80
385
413
4.28
4.43
458
473
4.88
5.03
5.18
5.33
548
5.65
5.80
5985
6.10
825
6.40
6.55
8.70
.85
7.00
7.18
7.33
7.48
7.63
7.78
703
8.08
8.23
838
8.53
8.8
8.85
8.00
8.15

OUNDING: CPT-3
. Esiowr(ny 50
Base Bass
Depth Depth  Tip
'meters_feal Qg tsf Ratio, %

0.5
1.0
1.5
20
25
3.0
35
40
45
50
58
8.0
8.5
790
75
B0
8.5
8.0
8.5
100
0.8
1.0
M4
12,0
125
13.0
135
14.0
145
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
195
200
205
210
215
220
225
23,0
235
240
245
250
285
260
26.5
270
275
28.0
285
280
205
30.0

830 305
o= e

Avg

1528
11.20
724
586
4.03
11.50
8.20
6.26
512
10.01
1273
11.01
10.30
1211
13.82
1330
14.05
1687
168,73
17.40
2448
50.00
245
69,74
54.96
7884
140.18
125.10
41.28
11.25
1187
1325
1239
16.82
17.04
1340
15.32
18.84
2458
14.88
1114
11.84
11.80
14.21
16.56
2083
14.37
17.81
20.02
2145
20.43
27.07
17.76
15.38
14.00
13.03
19,48
13.84
10.80
15.94

18.28

Avg
Friction

5568 3
884 3
730 3
745 3
6.26 3
308 3
3.87 3
460 3
581 3
08.05 3
6.76 3
6.03 3
5.55 3
534 3
580 3
518 3
5.08 3
§43 3
459 3
478 3
4.57 3
252 6
168 7
174 7
245 6
147 7
176 B
2217
5.54 3
2,08 4
349 4
5413
408 3
645 3
644 3
577 3
658 3
618 3
574 3
8.04 3
465 3
378 3
383 3
436 3
419 3
332 §
4.06 3
366 4
479 3
663 3
8.56 3
896 3
535 3
492 3
4213
458 3
6.90 3
5313
503 3
699 3

8313

_Project_JR Simplot Fertilizer Teminal
CONE
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LANDMARK CONSULTANTS, INC.
CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)

Project No: LEO7435_

Est. Qc cn

Soll Density or Density to SPT or

| Closgifioation __ USC__Consistency _(pch N N(BO) Cq
Clay CUCH stiff 125 13 12 200
Clay CLCH sliff 125 13 8 200
Clay CLICH  firm 125 13 6 200
Clay CL/CH firm 125 13 5 200
Clay CUCH fim 125 1.3 4 200
Clay CL/CH siliff 126 13 8 200
Clay CL/CH firm 125 13 7 200
Clay CUCH fm 125 13 § 200
Clay CUCH fim 125 13 4 200
Clay CL/CH siiff 125 13 8 1.B9
Clay CL/ICH  sfiff 125 1.3 10 1.84
Clay CL/ICH sfiff 125 13 9 1.BO
Clay CUCH sliff 125 13 68 175
Clay CUCH  siiff 126 1.3 10 1.72
Clay CL/CH  stiff 125 13 11 1.88
Clay CL/CH  sofiff 125 1.3 11 185
Clay CLU/CH  sfiff 125 13 11 161
Ciay CL/ICH  stiff 125 1.3 13 158
Clay CL/ICH very stif 126 13 15 155
Clay CL/CH  stiff 125 13 14 153
Clay CUCH  varyoliff 126 13 4R 150
Sandy Siltfo Clayey Sit ML mediumdense 115 35 14 148
Silty Sand to Sendy Silt  SM/ML  dense 115 45 18 1486
Silty Sand to Sandy Siit  SMML  dense 115 45 15 1.44
Sandy Siit to Clayay Silt ML mediumdense 115 3.5 16 1.42
Silty Sand to Sandy Siit  SMML  dense 115 45 18 140
Sand 1o Silty Sand SP/SM  very dense 115 55 28 139
Slity Sand to Sandy Silt  SM/ML  dense 115 45 28 137
Clay CWCH hard 125 1.3 33 135
Siity Clay to Clay CL siiff 125 18 68 1.34
Silty Clay to Clay CL stiff 125 18 7 132
Clay CL/CH stift 125 13 11 130
Clay CL/CH  stiff 125 1.3 10 129
Clay CUCH suft 125 1.3 13 127
Clay CUCH  stiff 125 13 14 128
Clay CL/CH  sfiff 125 13 11 1.24
Clay CL/CH stiff 125 13 12 1.23
Clay CL/CH very stift 125 1.3 15 1.21
Clay CL/CH  very siiff 125 13 20 120
Clay CL/CH  ofiff 126 13 12 1.8
Clay CL/CH stiff 125 13 8 118
Clay CL/ICH  stiff 125 13 B 116
Clay CLCH stif 126 13 B8 115
Clay CUCH stiff 125 13 11 114
Clay CL/CH  stiff 125 13 13 113
Clayey Siltto Sity Clay ~ ML/CL  very etiff 120 25 8 112
Clay CUCH stiff 125 13 11 111
Silty Cley to Clay CL stiff 125 1.8 10 110
Clay CL/ICH very stiff 126 13 18 1.09
Clay CUCH  vary stiff 125 13 17 108
Clay CL/CH very stiff 125 13 16 1,07
Clay CLUCH very siiff 126 13 22 1.08
Clay CL/ICH  ofiff 125 1.3 14 1.05
Clay CUCH ofiff 125 1.3 12 1.05
Clay CL/CH stift 125 13 11 1.04
Clay CLCH siiff 125 13 10 1.03
Clay CL/CH  very ofiff 126 1.3 18 1.02
Clay CUCH stift 125 13 11 1,01
Clay CL/CH stiff 125 13 9 101
Clay CL/CH ofiff 125 13 13 1.00
Clay _CUCH st 12513 13 099

Date: 11/19/07_

Phi Corretation

Norm.

Qcin Fines Dr (%) (deg.)

700
113.7
85.0
73.8
104.7
183.
162.2

o0
Est. Rel
% Dens.

85
100
100
100
100
95
100
100
100
100
100
100
100
100
100
100
100
@5
85
80
80
45
25
30
40
25
20
25
70
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
80
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100y

6-Schm(78), 1-RAC(B3) 2-PHT(74)

82
76
[l
64
74
90
a7

Nk
Phi

37
39

37
38
41
40

17.0
Su
(isf)

0.80
0.66
0.42
0.33
0.28
D.67
0.47
0.35
0.29
0.57
073
0.63
0.58
0.89
0.79
0.78
0.80
087
1.08
1.00
1.20

239
0.683
0.66
0.74
088
0.95
0.96
0.75
0.86
107
1.40
0.83
0.61
0.65
0.85
079
0.93
1.18
0.79
1.00
1.13
1.21
1.18
1.54
oes
0.85
0.77
0.71
1.08
Q.75
058
0.88
0,80

OCR

>1Q
=10
>10
>10
>10
>10
>10

>10 .

5.88
>10
>10

>10 |
>1Q0

>10
>10
>10
>10

v

>10 |

>10
>10
>10

>10
8.00
9.59
8.27
7.00
>10
>10
713
8.70
>10
>10
7.27

437 |
4.88

4.47
6.00
7.41

>10 *

5.53
>10
9.18
>10
9.00
>10
6.54
5.10
428
3.74
8.88
39

273 |

4.57
408

EEC ORIGINAL PKG



_ Proj
CONE

9.45
9.60
875
8.80
10.06
10.20

. 10.38
© 10.53

10.68
10.83

10.88

11.13

. 11.28

11.43
11.68

| 11.73
S 1189

12.05
12.20
1238

| 12,50
. 1265
| 12.80
;12,95

13.10

| 13.25

|
|

|

o

1828,

13.40
13.58
13.73
1388
14,03
14.18
14.33
14.48
14.63
14,78
14.83
15.10

. Esewiiy: 50
Base Base Avg
Depth Depth  Tip

310 15.86
315 17.29
320 2220
325 2202
330 2332
335 20.82
34.0 17.38
45 12.14
35.0 13.73
35.5 19.77
38.0 24.16
3B.5 26.36
37.0 27.10
375 2718
38.0 24,82
B5 23.64
300 20.80
395 21.88
400 28.90
40.5 30.61
410 2588
41,5 20.64
4240 16.71
425 13,58
430 11.68
435 16.87
440 19.79
44.5 54.12
45.0 125,05
455 153.84
46,0 123.96
465 151.84
47.0 124.27
475 10850
48.0 127.00
48.5 125.32
4890 96,92
485 B4.32
50.0_ 111.78

Avg

Friction

moters_feot Qc,ts!_ Ralio, %

5.50
8.12
€.28
6.27
5.84
6.24
6.16
488
6.18
8.18
6.12
578
5.49
5.54
8.14
5.88
3.33
5.40
6.87
5.01
4.98
4.85
4.07
4.01
3.85
a7e
4.40
3.41
234
2.17
2.49
1.88
238
2.60
227
1037
184 7
208 7
155 8

SN N N N SN N D AW D W WW LW WWNW W WG WD WO WWO WL LW

1
Soil

Type _

@ NN NN NN NN NN D W AW D DWW WNWWWWWWW W DWW LW

LANDMARK CONSULTANTS, INC.

Soll
. Classificalion

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clay

Clayey Silt to Silty Clay
Clay

Clay

Ciay

Clay

Clay

Sitty Clay to Clay

Clay

Clay

Silty Clay to Clay

Clay

Clayey Sill o Silty Clay
Silty Sand to Sandy Sill
Silty Sand to Sandy Silt
Siity Sand to Sandy Silt
Silty Sand 1o Sandy Silt
Silty Sand to Sandy Silt
Silty Sand lo Sandy Silt
Silty Sand o Sandy Silt
Silty Sand to Sandy Silt
Siity Sand 1o Sandy Silt
Silty Sand o Sandy Sill
SendtoSilty Send

_—Project No: LE07435

CUCH
CL/ICH
CL/ICH
CL/CH
CUCH
CLICH
CLCH
CLICH
CLICH
CLICH
CUCH
CLICH
CUCH
CUCH
CUCH
CLUCH
MLCL
CL/CH
CUCH
CUCH
CUCH
CUCH
CL

CUCH
CLCH
CL

CLICH
MLCL
SMIML
SMML
SMML
SMML
SMML
SM/ML
SMML
SMML
SMML

__ SPISM

Dansity or

siiff

siitf
vary stiff
very stiff
vary atiff
vary sliff
stiff

siiff

stiff

vary stiff
very sliff
very stiff
very stff
vary stiff
vary stiff
vary stiff
very stiff
very stiff
vary afiff
very stiff
very stiff
very stiff
stiff

sbiff

sult

stiff

very stilf
hard
dense
dense
donse
dense
dense
medium dense
dense
dense
medium danse
medium dense

modium dense

st
Density
USC__ Consistency _ (pef)

1285
125
125
125
125
125
125
125
125
125
125
125
125
126
125
125
120
125
125
125
125
125
126
125
1256
125
126
120
115
115
115
115
116
115
115
115
115
15

113, ¢

_Date: 111907 . _ _

Qe

Cn

ta SPT or
N_N©8O) Cq

13
13
13
1.3
1.3
13
13
13
13
13
13
1.3
1.3
1.3
13
13
25
1.3
1.3
13
13
13
1.8
13
13
1.8
1.3
25
45
4.5
4.5
45
4.5
4.5
45
4.5
4.5
4.5
58

13
14
18
18
18
18
14
10
11
16
19
21
22
22
20
19
8
17
22
24
21
\7
10
1
9
10
L]
22
28
34
28
24
28
24
28
28
22
19

20

.0.80

0.68
0.08
0.87
0.86
0.86
0.95
0.94
0.94
0.83
0.83
0.82
0.9
0.81
0.80
0.80
0.88
0.88
0.88
0.68
0.87
087
0.66
066
D.85
0.85
0.84
0.84
0.84
083
0.83
0.3
082
082
0.8z
o8
om
0.81
0.80

Pti Corrolation

Norm.

CONE PENETROMETER INTERPRETATION (based on Robertson & Campanella, 1989, refer to Key to CPT logs)
ecl: JR Simplot Ferllizer Termminal

s

OUNDING: CPT-3

0 n-_s_mng?_a;,i_-f_r_aqa!}g-ml‘l(u)
Nk 17.0

"Est Rel
% Dens.

Phi

Su

Qcin Fines Dr (%) (deg) (1s)

984
120.6

nre
86.1
821
87.5
85.8
738
63.9
_Ba4

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

72
78

Tr
A
&7
72
7
63
56

67

38
ag
kL]
39
a8
ar
ap
38

38
37

087
0.85
128
128
1.30
1.14
0.95
0.64
0.74
1.08
138
1.48
1.52
1.52
1.38
.31
1.15
1.20
1.50
172
1.44
1.14
0.60
0.71
0.60
0.81
1.08
3.08

ocs !

437
4.89

b

727 .
7.41

7.56
6.00
447
257
3.07

510

7.00
8.00
8.27
8,14
676
610
8.85
5.10
713
8.8S
B.43
4.47
381
234
1.84
3.83

383 |

>10
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CLIENT: DD&E CONE PENETROMETER: Middie Earth Geotesting, inc. Truck Mounted Electric
PROJECT: JR Simplot Fertilizer Terminal -- Imperial, CA Cone with 23 ton reaction weight
. Locanion: See Site and Boring Location Plan DATE: 1111907 . .
g LOG OF CONE SOUNDING DATA CPT-4
[ INTERPRETED SOIL  PROFILE TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO
E From Robertson & Campanella (1886) Qc (ts) Fs (taf) FR = Fs/Qc (%)
il 1w a £ 04y , 4 6 8 00 2 4 B
GROUND EL - ;
[ ] cley cucH firm ( Vi e
A Clay firm \ — . e
| | Clay > sliff q?'—-
] cClay = " fim [ ’ 2
| | Clay = sliff 3 ! \ ':ﬁ
| Ciay " auff - ’ <
| | Ciay s sl | S b
T Clay - sliff ¢ £
. Clay = liff | _-:;'_""
_10_ Clay o sliff L .
("™ Clayoy SmtoSilty Clay_MLICL _ vory st ) |
| | SityClaytoClay _CL  _verystifl S——
[ ] sity Sand o Sandy Sil SMML  dense -=' bosT
| ] siySandjoSandySit = ° __dense | | _ —,
| Cey CL/ICH sll« € —_—
| ] Cly “on |
L Clay - stiff |
| | Ciay . vary atifl |
| Ciay S very sllﬂ | .
20 Silty CloytoClay  CL___veysiff___ g | | L
| 7 1 Sandy Sil to Clayay Sill ML mcdlumdenu ?
|| Clay CLICH  stiff Ly
| | Cley "o firm g -f'<‘
L ] viay = atiff LR
= o Clay " very siiff /'t
| | Clay o uery siff S
| Clay wos very siiff ‘% |
| | Cley very sfiff | v | 7
| | Clay (il sliff
| apy| Cley o stiff
_30_ Clay “ v liff | }
| Clay o vaery sliff 2
| | Clay Lo very siff po
| ] clay o sliff P
L Clay v aliff
| ] Clay " verystiff i
. | Clay __ % vyerysiff \ '
B _“Clnjey_&ltl Sily Clay ML/GL _ very stift_
L | Clay CLCH  very silff | 5
L 40- _Clay n_* very stiff U |
A Claysy Slit lusmyclay ML/CL very stifi
| _| Claysy Sil toSitty Clay " " very s