SYCAMORE ENVIRONMENTAL CONSULTANTS, INC.

6353 Riverside Blvd., Suite C, Sacramento, CA 93831
916/ 427-0703 Fax 916/427-2175

7 May 2015

Mr. Brian Glover

Sierra Capital & Investments
7225 North First Street, Suite 101
Fresno, CA 93720

Phone: (971) 777-5497
Email: brian@sierracapitalinvestments.com

Subject: Air Quality Analysis for the El Dorado Hills Memory Care Project, El Dorado County, CA.

Dear Mr. Glover:

Sycamore Environmental evaluated potential air quality impacts resulting from the proposed commercial-
residential development on APN 124-140-33 in El Dorado County, CA. The air quality evaluation documented
in this letter will provide the County with the information needed to process your application pursuant to the
California Environmental Quality Act (CEQA). A summary of the evaluation is provided below.

Attachment A includes a Greenhouse Gas Emissions Evaluation.
Summary

The quantitative analysis included an evaluation of reactive organic gases (ROG), nitrogen oxides (NOy), carbon
monoxide (CO), particulate matter 10 microns and smaller (PM10), and other pollutants including toxic air
contaminants {TAC) such as naturally occurring asbestos (NOA) for the construction and operation of a
commercial-residential development, Air quality impacts resulting from the project independently and
cumulatively were evaluated as less than significant.

The Project is required to implement and comply with the following:

+ The Contractor will adhere to all applicable El Dorado County AQMD rules, including but not
necessarily limited to Rules 205, 207, 215, 223, 223-1, 224, and 233. Copies of these rules are available
from the El Dorado County AQMD website
(http://www.edcgov.us/Government/AirQualityManagement/District_Rules.aspx). The Contractor shall
prepare a Fugitive Dust Control Plan for review and approval by the El Dorado County Air Pollution
Control Officer pursuant to Rule 223-1 Fugitive Dust — Construction.

» Architectural paint and coatings will comply with the VOC limits per 2013 California Green Building
Standards Code {CalGreen) requirements and California ARB Suggested Control Measure for
Architectural Coatings.
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* During construction, all self-propelled diesel-fueled engines greater than 25 horsepower will be in
compliance with the California Air Resources Board (ARB) Regulation for In-Use Otf-Road Diesel
Fueled Fleets (§ 2449 et al, title 13, article 4.8, chapter 9,California Code of Regulations (CCR)). The
full text of the regulation can be found at ARB's website here:
http://www_arb.ca.gov/msprog/ordiesel/ordiesel.htm. An applicability flow chart can be found here:
http://www.arb.ca.gov/msprog/ordiesel/fag/applicability_flow chart.pdf. Questions on applicability
should be directed to ARB at 1-866-634-3735. ARB is responsible for enforcement of this regulation.

¢ All portable combustion engine equipment with a rating of 50 horsepower or greater will be under
permit from the California Air Resources Board (CARB). A copy of the current portable equipment
permit will be with said equipment. Prior to initiation of construction activities the applicant will
provide a complete list of heavy-duty diesel-fueled equipment to be used on this project, which includes
the make, model, year of equipment, daily hours of operations of each piece of equipment.

Introduction

The Project is located immediately southwest of the intersection of Francisco Drive and Green Valley Road in
the El Dorado Hills Community Region. The El Dorado Hills Memory Care Project, Proposed Site Plan, dated
17 November 2014 (Attachment B) shows the general project layout. The proposed Project does not include
any land use or zoning designation changes. APN 124-140-33 has a zoning designation of Commercial-Planned
Developmentand High Density Residential (HDR) land use designation. Primary project components include:

* Resident Memory Care: The proposed Project includes a single story structure with 64 private and
serni-private residential units, dining and cooking areas, activity areas, covered patios, and courtyards.
Total building space of approximately 40,000 square feet. No wood or burning fireplaces will be
installed. One natural gas fireplace will be installed.

=  Parking: The proposed Project includes the installation of 30 paved parking spaces.

Regulatory Setting: California Environmental Quality Act (CEQA)

CEQA requires that all state and local government agencies consider the environmental consequences of
projects over which they have discretionary authority before acting on those projects. If the lead agency finds
substantial evidence that any aspect of the project, either individually or cumulatively, may have a significant
effect on the environment, CEQA mandates that the project implement feasible mitigation measures or
alternatives to avoid or reduce significant adverse effects on the environment.

Significance Criteria

The El Dorado County Air Quality Management District (AQMD) has established significance criteria for
projects in El Dorado County that are subject to CEQA. These significance criteria are presented in the
AQMD’s Guide to Air Quality Assessment (CEQA Guide, First Edition, February 2002). The AQMD has
established two general categories of significance criteria: qualitative and quantitative. The AQMD
recommends supporting air quality impact conclusions with substantial evidence, preferably with explicit,
quantitative analyses wherever possible,
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Qualitative Significance Criferia

1. CEQA Guidelines Appendix G environmental checklist criteria;
2. Land use conflicts and exposure of sensitive receptors;

3. Compliance with AQMD rules and regulations;

4. Compliance with U.S. EPA conformity regulations; and

5. QOdors

Quantitative Significance Criteria

1. Reactive organic gases (ROG) and nitrogen oxides (NO,), ozone precursors;

2. Other state and national criteria pollutants, including CO, PM10, SO, NO,, sulfates, lead, and hydrogen
sulfide;

3. Visibility;
4. Toxic Air Contaminants; and

5. Cumulative impacts, including impacts resulting from emissions of greenhouse gases.

This report addresses each of the above qualitative and quantitative significance criteria for the construction and
operational phases of the project, in accordance with the procedures described in the AQMD’s CEQA Guide.
Greenhouse Gases (GHGs) are addressed in Attachment A.

Environmental Setting

The Project is in the western foothills of the Sierra Nevada. Topography in the Project area consists of gentle
slopes of varying aspect with elevation ranging from approximately 585 to 650 ft above sea level. The Project
area is bordered on the north by the Green Valley Road, Francisco Drive on the east, Cambria Drive to the
south, and by commercial and residential developed to the west. The Project is located on the Clarksville USGS
topographic quad (T10N, R8E, Section 22) in the South Fork American River hydrologic unit (hydrologic unit
code 18020129). The project occurs within the Mountain Counties Air Basin, which covers an area of roughly
11,000 square miles along the Sierra Nevada mountain range.

The Project is located in the E1 Dorado Hills Community Region. Community Regions “define those areas
which are appropriate for the highest intensity of self-sustaining compact urban-type development or suburban-
type development within the County” (El Dorado County General Plan, 2004). The existing and proposed El
Dorado General Plan land use designations and zoning of the parcel is shown in Table 1.

Table 1. General Plan land use designations and zoning of the project parcel.

APN GP Land Use Designations Zoning

~124-140-33 HDR C-PD
" HDR =~ High Density Residential
? C-PD = Commercial-Planned Development
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Methods

The El Dorade County AQMD’s CEQA Guide was used 1o evaluate the proposed project. Other resources used
in the analysis include the AQMD’s rules for fugitive dust (Rules 223, 223-1); El Dorado County ordinances for
projects in areas that may have naturally occurring asbestos (NOA); California Department of Mines and
Geology NOA data; and U.S. Environmental Protection Agency (EPA) and California Air Resources Board
(CARB) toxic air contaminants data, California Emissions Estimator Model CalEEMed (Version 2013.2.2) was
used to modet air pollution emissions resulting from the project.

The various construction and operational emissions default values provided by CalEEMod were used unless
stated otherwise, Construction emissions were computed for an approximate 279 work day model derived
construction period occurring in 2016-2017. Construction phases in CalEEMod include demolition, site
preparation, grading, building construction, paving, and architectural coating. Construction of the proposed
Project will not require import or export of fill material. Operational emissions were assumed to start in 2018,

Qualitative Analysis

The AQMD’s CEQA Guide identifies that the CEQA Guidelines Appendix G environmental checklist items,
land use conflicts and exposure of sensitive receptors; compliance with AQMD rules and regulations;
compliance with U.S. EPA conformity regulations; and odors as topics to be addressed qualitatively. For some
of these categories, additional quantitative analyses refine the significance conclusions.

Land Use Conflicts and Exposure of Sensitive Receptors

Locating a project with air pollutant emissions near existing sensitive receptors or locating a new sensitive
receptor near an existing source of air pollutants could resuit in adverse air quality impacts to sensitive
receptors. The AQMD’s CEQA Guide lists the following land use conflicts that should be avoided (p. 3-2):

e A sensitive receptor in close proximity to a congested intersection or roadway with high levels of
emissions from motor vehicles. High concentrations of carbon monoxide or toxic air contaminants are
the most common concetns.

= A sensitive receptor close to a source of toxic air contaminants or to a potential source of accidental
releases of hazardous materials.

¢ A sensitive receptor close to a source of odorous emissions. Although odors generally do not pose a
health risk, they can be quite unpleasant and often lead to citizen complaints to the District and to local
govermnments.

* A sensitive receptor close to a source of high levels of nuisance dust emissions.
The CEQA Guide defines sensitive receptors as facilities that house or attract children, the elderly, people with
illnesses, or others who are especially sensitive to the effects of air pollutants. Hospitals, schools, and

convalescent facilities are examples of sensitive receptors (CEQA Guide page 3-2). The following schools,
preschools, and health facilities are located within 2 mi of the project site:

Health Facilities
El Dorado Hills Optometric Center (1.57 mi south)
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Green Valley Dental Group and Orthodontics immediately east of project APN, on east side of
Francisco Drive.)

Douglas J. Hollabaugh, OD (immediately east of project APN, on east side of Francisco Drive.)
Green Valley Animal Hospital (1.11 mi southwest)

Schools (including preschools and daycares)
Marina Middle School (0.88 mi north)
Lake Forest Elementary (0.76 mi northeast)
Rolling Hills Middle School (2.0 mi south)
Oak Ridge High School (2.0 mi south)
Montessori Manor, Inc. (0.09 mi north)
Jackson Elementary School (0.46 mi southeast)
Lakeview Elementary School (0.85 mi southwest)
Preschool El Dorado Hill Lil Scholars University (0.58 mi southwest)

Francisco Drive KinderCare (0.16 mi north)

Care Facilities
El Dorado Hill Senior Care Center (1.6 mi south)

The Project is not located in close proximity to a congested intersection or roadway with high levels of
emissions from motor vehicles. Diesel PM emissions from vehicle traffic on U.S, Highway 50 south of the
project site are discussed in more detail below in the Toxic Air Contaminants section.

The Project would not generate appreciable. amounts of toxic air contaminants or appreciable hazardous
materials.

The Project would not result in odorous emissions.

The Project could result in dust emissions during construction. The El Dorado AQMD rules and regulations do
not allow dust to leave the project site during construction. AQMD Rule 223-1 requires the applicant to
complete a Fugitive Dust Control Plan and submit the plan for approval prior to any ground-disturbing
activities. Implementation of AQMD rules and regulations will protect sensitive receptors from construction-
related dust emissions,

The property is located in the El Dorado Hills General Plan Community Region, which is designated for high-
density urban and suburban build-out. Project compliance to the El Dorado County AQMD rules and
regulations and implementation of the recommendations in this report, will ensure the project does not have a
significant impact on any sensitive receptors.
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Compliance with El Dorado County AQMD Rules and Regulations

The CEQA Guide states that *“the District considers any proposed project that does not demonstrate compliance
with all applicable District rules and regulations, and its permitting requirements in particular, as one that has a
significant impact on air quality” (p. 3-3).

Figure 1.1 of the CEQA Guide identifies types of facilities that require permits from the El Dorado County
AQMD. Residential and commercial development does not require an Authority to Construct permit or a Permit
to Operate.

The following El Dorado County AQMD rules apply during the construction of the project:

» Rule 205 (Nuisance): Prohibits the discharge of air containments which cause injury,
detriment, nuisance, or annoyance.

» Rule 207 (Particulate Matter): Limits the quantity of PM through concentration limits.

» Rule 215 (Architectural Coatings): Defines the quantities of reactive organic compounds
permitted for use in new construction.

¢ Rule 223 (Fugitive Dust): The purpose of this rule is to reduce the amount of particulate
matter entrained in the ambient air as a result of anthropogenic (man-made) fugitive dust
sources by requiring actions to prevent, reduce or mitigate fugitive dust emissions.

* Rule 223-1 (Fugitive Dust — Construction): Regquires a Fugitive Dust Control Plan be
prepared and submitted to the El Dorado County AQMD prior to ground disturbing activities.
Pursuant to Rule 610, the El Dorado County AQMD charges a fee to review the Fugitive Dust
Control Plan required by Rule 223-1.

e Rule 223-2 (Fugitive Dust — Asbestos Hazard Mitigation): The purpose of this Rule is to
reduce the amount of asbestos particulate matter entrained in the ambient air as a result of any
construction or construction related activities, that disturbs or potentially disturbs naturally
occurring asbestos by requiring actions to prevent, reduce or mitigate asbestos emissions.

* Rule 224 (Cutback and Emulsified Asphalt Paving Materials): Limits emissions of ROGs
from the use of cutback and emulsified asphalt paving materials, paving, and maintenance
operations,

¢ Rule 233 (Stationary Internal Combustion Engines): Limits emissions of NOx and CO from
stationary internal combustion engines. (This rule applies to any stationary internal combustion
engine rated at more than 50 brake horsepower, operated on any gaseous fuel or liquid fuel,
including liquid petroleum gas (LPG), gasoline, or diesel fuel.)

Compliance with U,S, EPA Conformity Regulations

Federally funded projects or projects with federal discretionary permits must demonstrate conformity with the
State Implementation Plan for achieving and maintaining the federal ambient air quality standards. The Corps
has already evaluated the Nationwide program for conformity pursuant 1o regulations implementing Section
176(c} of the Clean Air Act and determined that the activities authorized by Nationwide permits will not exceed
de minimis levels of direct emissions of a criteria pollutant or its precursors and are exempted by 40 CFR
93.153. Any later indirect emissions resulting from Corps-permitted actions are generally not within the Corps’
continuing program responsibility and generally cannot be practicably controlled by the Corps. For these
reasons, a conformity determination for future indirect emissions is not required for the Nationwide permit
program.
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Odors

The CEQA Guide describes the standard for determining whether a project would have potentially significant
impacts resulting from odors that

cause delriment, nuisance, or annoyance to any considerable number of persons or to the public,

ar which may endanger the comfort, repose, health, or safety of any such person or the public, or
which may cause, or have a natural tendency to cause, infury or damage to business or property

(page 3-3).

Table 3.1 of the CEQA Guide lists common types of facilities that are known to produce odors that potentially
cause detriment, nuisance, or annoyance to the public. Residential uses are not listed as odor generating
facilities. The proposed development would not result in significant impacts resulting from odors.

Project Construction

Common construction activities include site preparation, earthmoving and general construction. Site preparation
includes activities such as general land clearing and grubbing. Earthmoving activities include cut and fill
operations, trenching, soil compaction, and grading. General construction includes adding improvements such
as roadway surfaces, utilities, structures, and facilities.

Emissions generated from these common construction activities include

s combustion emissions (ROG, NO,, CO, SO,, PM10) from mobile heavy-duty diesel- and gasoline-
powered equipment, portable auxiliary equipment, and worker commute trips;

* combustion emissions from heavy-duty diesel-fueled equipment containing diesel particulate matter
(Diesel PM), which has been identified as a potential health risk;

s fugitive dust (PM10) from soil disturbance or demolition; and

* evaporative emissions (ROG) from asphalt paving and architectural coating applications.

Demolition and earth disturbance may also result in airborne entrainment of asbestos, a toxic air contaminant, in
areas where there are naturally occurring surface deposits of ultramafic rock. Potential impacts resulting from
soil disturbance of NOA are discussed under the Evaluation of Toxic Air Contaminants section below. The
poilutants CO, PM10, SO,, and NO; are evaluated under the project operations section below.

El Dorado County AQMD evaluates the significance of ROG and NOx emissions during construction based on
conservative assumptions regarding emission and fuel use rates for diesel-powered construction equipment.
Table 4.1 in the CEQA Guide lists the range of maximum daily fuel usage for the sum of all equipment at a
single site that would ensure that emissions remain below the combined 82 Ibs/day significance thresholds for
ROG and NOx (i.e., total ROG plus NOx emissions remain below 164 lbs/day). As per the CEQA Guide if fuel
use 1s kept below the levels shown in Table 4.1 on the peak equipment use day, ROG and NOx emissions from
construction equipment may be deemed not significant,

CalEEMod v2013.2.2 was used to model ROG and NO, emissions for the construction phase of the project
(Table 2). Projects that have individual ROG and NO, construction emissions of 82 Ibs per day or a combined
ROG and NO, emissions below 164 lbs/ day are considered not significant. The modeled daily construction

El Dorado Hills Memory Care-AQ&GHG-TMay2015.docx 5772015 Sycamore Environmental Consultants, Inc. 7

16-0582 F 7 of 165



emissions of ROG and NOx during the winter and summer of both construction years are below the individual
82 lbs/day significance threshold. The combined daily construction emissions of ROG and NO, are less than the
combined 164 Ibs/day threshold. Impacts from ROG and NO, emissions for the construction of the proposed
Project are less than significant.

Table 2. Daily ROG and NO, emissions during project construction,

Winter’ Summer’
Source ROG NO, ROG+NO, ROG NO, ROG+NO,
2016 5.15 54.72 59,87 5.16 5471 59.87
2017 70.36 27.45 97.81 7036 27.34 97.70

"nits for all values are pounds per day.

The El Dorado County AQMD determined that if ROG and NOx emissions are less than significant then
exhaust emissions of CO and PM 10 from construction equipment, and exhaust emissions of all constituents
from worker commute vehicles, is also less than significant. With adherence to Rule 223, implementation of the
'Fugitive Dust Control Plan required by Rule 223-1, and Rule 223.2 PM10 emissions would have a less than
significant impact on air quality during construction,

Project Operation
State and National Criteria Pollutant Emissions

Under the mandate of the Clean Air Act, the federal EPA establishes National Ambient Air Quality Standards
(NAAQS) for air pollutants considered harmful to public health and the environment. Currently, the EPA has
set standards for seven air pollutants, These “criteria” pollutants and their associated NAAQS are listed in Table
3 below. Areas exceeding an individual NAAQS are labeled by EPA as nonattainment for that pollutant. The
Mountain Counties Air Basin portion of El Dorado County is currently nonattainment for the national 8-hour
ozone and PM 2.5 standards.

The California Air Resources Board (CARB), under the mandate of the California Clean Air Act, has adopted
California Ambient Air Quality Standards (CAAQS), which address the national criteria pollutants discussed
above as well as other pollutants not covered by the federal standards. The CAAQS are generally more
stringent than the corresponding NAAQS. The CAAQS are listed alongside the NAAQS in Table 3 below. As
with the NAAQS, areas exceeding an individual CAAQS are labeled by CARB as nonattainment for that
pollutant. The Mountain Counties Air Basin portion of El Dorado County is nonattainment for the following
CAAQS: 8-Hour Ozone, 1-Hour Ozone, and 24-Hour PM10.

Because ozone is not usually emitted directly, but rather through ozone precursors such as ROG and NO,,
compliance with the AAQS for ozone is completed indirectly through a mass emissions analysis of ROG and
NO,. For all other criteria pollutants, project emission concentrations are evaluated by comparison against the
applicable national and state ambient air quality standards (AAQS, Table 3).
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Table 3. California and National Ambient Air Quality Standards (AAQS)

. . California  National AAQS  National AAQS
Pollutant Averaging Time AAQS (Primary) (Secondary)
1 Hour 0.09 ppm -- --
3
Ozone (180 pg/m’) -
& Hour 0.07 ppm 0.075 ppm Same as Primary
(137 pg/ ) (147 pg/ )
Respirable Particulate Matter 24 Hour 50 pg/ m* 150 pg/ m’ Same as Primary
(PM10) Ann, Arith. Mean 20 pg/ m’ -- --
Fine Particulate Matter 24 Hour -- 35 ng/ m’ Same as Primary
(PM2.5) Amn. Arith, Mean 12 pg/ m’ 12.0 pg/ m’ 15.0 pg/ m’
1 Hour 20 ppm 35 ppm --
(23 mg/m’) (40 mg/ m’)
; & Hour 9 ppm 9 ppm --
Carbon Monomde (CO) A (10mgm’) (10 mg/ m*)
& Hour 6 ppm - -
(Lake Tahoe) (7 mg/ m%)
1 Hour 0.18 ppm 100 ppb (188 --
33 3 3
Nitrogen Dioxide (NO,) : (339ug/m) _ne/m) :
Ann, Arith, Mean  0.03 ppm 53 ppb Same as Primary
(57 pg/m’) (100 pg/ m)
1 Hour 0.25 ppm 75 ppb (196 --
(655 pg/m’) _pg/m’)
3 Hour -- -- 0.5 ppm
1300 pg/m’
Sulfur Dioxide (SO) (1300 ng/m)
24 Hour 0.04 ppm 0.14 ppm for --
(105 pg/ m*)  (certain areas)
Ann. Arith. Mean - 0.030 ppm --
{certain areas)
30-Day Avg. 15pg/ m® -
Calendar Quarter - 1.5 pg/ m’ Same as Primary
Lead (certain areas)
Rolling 3-Month - 0.15 pg/ m* Same as Primary
Avg.
. ) . 8 Hour Ten miles
Visibil
isibility Reducing Particles visibility
Sulfates 24 Hour 25 pg/ m’
Hydrogen Sulfide 1 Hour 0.03 ppm No National Standards
(42 pg/ m’)
Vinyl Chloride 24 Hour 0.01 ppm
(26 pg/ m’)
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ROG and NO, Emissions

The AQMD’s significance threshold for ROG and NOx is 82 pounds per day for each ROG and NOx. Table 5.2
(CEQA Guide, page 5-3) lists the type and size of projects that are likely to result in significant ROG and NOx
emissions. As per Table 5.2 single family residential projects of less than 230 dwelling units (without
fireplaces/wood stoves) and low-rise apartment projects of less than 350 than dwelling units (without
fireplaces/wood stoves) are not likely to exceed the AQMD’s significance threshold for ROG and NOx of 82
pounds per day. No wood or burning fireplaces will be installed. One natural gas fireplace will be installed.

The Mountain Counties Air Basin was selected as the default CalEEMod fite to be used as the base for the
project. CEQA requires analysis of impacts from all reasonably foreseeable elements of a proposed project.
The air pollutant emissions model must include a hypothetical build-out scenario on these parcels. Generally, a
maxtmum build-out scenario is used so as not to underestimate the total potential emissions resulting from the
project. Data assumptions used to model potential air quality impacts were based on the following:

¢ El Dorado Hills Memory Care, Site Plan, Dated: February 2015

» El Dorado Hills Memory Care, Preliminary Grading & Drainage Plan, Dated: February 2015
¢ El Dorado Hills Memory Care, Building Floor Plan sheets 1-4, Dated: 2 February 2015.

®  Various email with Jeffrey DeMure + Associates Architects Planners, Inc. staff.

s Email with El Dorado AQMD staff.

The results of the air quality modeling with a comparison with the AQMD’s thresholds of significance are in
Table 4. Based on the CalEEMod modeling, operation of the proposed development would not have significant
impacts resulting from ROG and NO, emissions. The CalEEMod reports {abbreviated to include only relevant
report pages) for this model are included in Attachment C.

Table 4. Daily ROG and NO, emissions during project operation, including emissions
from future build-out.

Winter' Summer”
Source ROG NO, ROG NO,
Operational emissions 2.56 2.12 2.60 1.87
Significance threshold 82 82 82 82
Significant emissions NA NA NA NA

'Uhits for all values are pounds per day.

Other Criteria Pollutant Emissions

The significance of CO, NO,, PM 2.5, PM10, and SO concentrations are evaluated by comparison against the
applicable national and state ambient air quality standards (AAQS). The El Dorado County AQMD considers
emissions of CO, PM10, and other criteria pollutants from project operation, which are subject to the AAQS
significance criteria, significant if;

1. the project's contribution by itself would cause a violation of the AAQS; or
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2. the project's contribution plus the background level would result in a violation of the AAQS, and either
a. asensitive receptor is located within a quarter-mile of the project, or
b. the project's contribution exceeds five percent of the AAQS.

In accordance with Section 6.3.1 (Project Screening) of the AQMD’s CEQA Guide, Development projects of
the type and size that fall below the significance thresholds in Table 5.2 in Chapter 5 for ROG and NOx are also
considered to be insignificant for CO, NO2, PM10, and SO2. The Project (operational) is below the threshold
values for ROG and NOx (Table 4). Therefore, operational emissions of CO, NO, SO2, and PM10 are not
considered significant. The proposed development does not result in any significant emissions concentrations
and no mitigation is required.

The PM2.5 AAQS were not in effect when the AQMD’s CEQA Guide was published. Therefore, the CEQA
Guide gives no guidance on analysis of PM2.5. PM2.5 is primarily generated by vehicle trips on unpaved roads.
Thus, emissions of PM2.5 are likely to be associated with the construction-phase of a project. The proposed
Project includes paving all roads constructed. Emissions of PM2.5 during the operational phase will be less than
significant.

The El Dorado County AQMD considers lead, sulfates, and H,S less than significant except for industrial
sources such as foundries, acid plants, and paper mills (CEQA Guide, page 6-2). The proposed project is a
residential/commercial development. Therefore, no impact will occur from lead, sulfates, and H,S.

The El Dorado County AQMD assumes that visibility impacts from development projects in the Mountain
Counties Air Basin portion of the county are not significant (CEQA Guide, page 6-3). Visibility impacts are
controlled through state and national regulatory programs governing vehicle emissions, and through mitigation
required for ozone precursors and particulate matter for other development projects throughout the County.
Therefore, the development will not result in any significant visibility impacts.

Toxic Air Contaminants

Toxic air contaminants (TAC) are pollutants that pose a present or potential hazard to human health. TACs are
classified as either carcinogenic or noncarcinogenic. The state and federal governments regulate TACs through
statutes and regulations that require maximum or best available technologies be incorporated in the source of the
pollutants in order to limit emissions. For example, dry cleaning businesses are regulated in their handling and
use of perchloroethylene. The California Air Resources Board (CARB) identified asbestos, including naturally
occurring asbestiforms, as a carcinogenic TAC in 1986.

The property is not located in an area known to have naturally occurring asbestos (NOA), within a quarter mile
of a known location of NOA, in an area more likely to contain NOA, or within a quarter mile of an area more
likely to contain NOA (El Dorado County Asbestos Review Areas, Western Slope, County of El Dorado, State
of California, July 2005). Therefore, an Asbestos Hazard Dust Mitigation Plan is not required. Note: If NOA is
discovered on-site during the course of construction, the El Dorado Cowunty AQMD must be notified and an
Asbestos Hazard Dust Mitigation Plan must be prepared and implemented. The Plan would include Best
Management Practices identified in El Dorado County AQMD District Rule 223-2. Construction of the project
will have no air quality impacts resulting from NOA.
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In 1998, the CARB identified Diesel PM as a TAC. In the Air Quality and Land Use Handbook: A Community
Health Perspective (CARB April 2005), CARB identified land uses that have the potential to generate
significant amounts of Diesel PM. These land uses include freeways, urban roads with 100,000 vehicles/day,
rural roads with 50,000 vehicles/day, and distribution centers. CARB recommends avoiding siting new
sensitive land uses within 500 feet of these transportation corridors or within 1,000 ft of distribution centers. No
distribution centers occur within 1,000 ft of the Project site. Green Valley Road, located immediately north of
and adjacent to the Project site, is a classified as a minor arterial road and in 2013 had an ADT of 25,611, well
under the 100,000 and 50,000 vehicles/day cutoff identified by CARB. The project will not result in the
exposure of residents to significant health hazards from Diesel PM.

Cumulfative Impacts Analysis

El Dorado County AQMD’s primary criterion for determining whether a project has significant cumulative
impacts is based on the project’s consistency with an approved plan or mitigation program of District-wide or
regional application for pollutants emitted by the project (CEQA Guide, page 8-1).

ROG and NO,

The Project’s ROG and NOx emission estimates are below the quantitative significance thresholds and are
therefore project impacts from ROG and NOx emission are considered less than significant. The El Dorado
County AQMD considers projects to be consistent with the adopted Air Quality Attainment Plan (AQAPs) if the
following conditions are met (CEQA Guide page 8-2):

1. The project does not require a change in the existing land use designation (e.g., a general plan
amendment or rezone) and projected emissions of ROG and NO, from the proposed project are equal to
or less than the emissions anticipated for the site if developed under the existing land use designation;

2. The project does not exceed the “project alone” significance criteria;
3. The Applicant agrees to include applicable emission reduction measures; and

4. The bid specifications and contract will stipulate that the contractor shall comply with all applicable
district rules and regulations during construction of the project.

The proposed Project will not change the existing land use designation of APN 124-140-33. The Project’s
operational ROG and NOx emission estimates are well below the quantitative significance threshold of 82 Ibs
per day.

The bid specifications and construction contract will stipulate compliance with applicable El Dorado County
AQMD Rules, including the preparation and implementation of a Fugitive Dust Control Plan. The proposed
project is consistent with the adopted AQAP and therefore potential air quality impacts from ROG and NOx
emission are less than cumulatively considerable.

Other Pollutants

No applicable air quality plan exists in El Dorado County for pollutants other than ROG and NO,. Therefore,
the AQMD applies pollutant-specific criteria for determining whether a project has cumulatively considerable
emissions of these pollutants,

El Dorade Hills Memory Care-AQ& GHG-TMay2015 dacx 3772015 Sveamore Environmental Consultants, Inc. 12
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CO is an attainment pollutant in El Dorado County, and local CO concentrations are expected to decline even
further in the future as more stringent CO standards for motor vehicles take effect (CEQA Guide, page 8-2).
The El Dorado County AQMD does not consider CO to be an area-wide or regional pollutant that is likely to
have cumulative effects (ibid). Emissions from the proposed project are less than significant. The El Dorado
County AQMD considers cumulative contributions of CO from projects with less than significant operational
emissions of CO to be less than considerable.

The Mountain Counties Air Basin portion of El Dorado County is nonattainment for the state 24-hour PM10
standard, which dictates the use of a relatively sensitive criterion for identifying cumulative effects on PM10
ambient concentrations. PM10 directly emitted from a project can have area-wide impacts and can be
cumulatively significant even if not significant on a project-alone basis (CEQA Guide, page 8-3). The County is
in attainment for the SO, and NO; ambient air quality standards, but SO, and NO; can also contribute to area-
wide PM10 impacts through their transformation into sulfate and nitrate particulate aerosols (CEQA Guide,
page 8-3). Project contribution of PM10, SO-, and NO; are not evaluated as considerable for the following
reasons (CEQA Guide, page 8-3):

1. the proposed development would not exceed the “project alone” significance criteria for these
pollutants;

2. the bid specifications and contract will stipulate that the contractor shall comply with all applicable
district rules and regulations during construction of the project; and

3. the Project ROG and NOx emission are less than cumulatively considerable.

TACs are typically localized and do not occur region-wide. Therefore, the El Dorado County AQMD considers
project contribution of TAC emissions cumulatively significant if a large development project occurs on
contiguous parcels and each one is emitting TAC (CEQA Guide, 8-4) concurrently. The proposed project is not
contiguous with another large, concurrent development project and TAC emissions would be negligible.
Therefore, the project would not have a cumulatively significant impact resulting from emissions of TACs.

Conclusions

The quantitative analysis included an evaluation of ROG, NO,, CO, PM10, and other pollutants including
TACs. The emissions were evaluated for the construction and operation of a commercial-residential
development on approximately APN 124-140-33. Air quality impacts resulting from the Project independently
and cumulatively were evaluated as less than significant.

The Project is required to implement and comply with the following:

*  The Contractor will adhere to all applicable El Dorado County AQMD rules, including but not
necessarily limited to Rules 205, 207, 215, 223, 223-1, 224, and 233. Copies of these rules are available
from the El Dorado County AQMD website
(http://www.edcgov.us/Government/AirQualityManagement/District_Rules.aspx). The Contractor shall
prepare a Fugitive Dust Control Plan for review and approval by the El Dorado County Air Pollution
Control Officer pursuant to Rule 223-1 Fugitive Dust — Construction.

El Dorado Hills Memory Care- AQ&GHG-7May2015 doex 5/7/2015 Sveamore Environmental Consuliants, Inc. 13
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»  Architectural paint and coatings will comply with the VOC limits per 2013 California Green Building
Standards Code {CalGrean) requirements and California ARB Supgested Conirol Measure for
Architectural Coatings.

» During construction, all self-propelled diesel-fueled engines greater than 25 horsepower will be in
compliance with the California Air Resources Board (ARB) Regulation far In-Use Off-Rnad Miesel
Fueled Fleets (§ 2449 et al, title 13, article 4.8, chapter 9,California Code of Regulations (CCR)). The
full text of the regulation can be found at ARB's website here:
http://www.arb.ca.gov/msprog/ordiesel/ordiesel htm. An applicability flow chart can be found here:
http://www.arb.ca.gov/msprog/ordiesel/fag/applicability_flow chart.pdf. Questions on applicability
should be directed to ARB at 1-866-634-3735. ARB is responsible for enforcement of this regulation,

» All portable combustion engine equipment with a rating of 50 horsepower or greater will be under
permit from the California Air Resources Board (CARB). A copy of the current portable equipment
permit will be with said equipment. Prior to initiation of construction activities the applicant will
provide a complete list of heavy-duty diesel-fueled equipment to be used on this project, which includes
the make, model, vear of équipment, daily hours of operations of each piece of equipment.

if you have any questions, please call me.

Cordially,

e: Mr. Justin Arnest, Project Engineer, Jeffrey DeMure + Associates Architects Planners, Inc.

Enclosures: Aftachment A, Greenhouse Gas Emissions Evaluation
Attachment B, Site Plan, Dated; February 2015
Attachment C, CalEEMod Version 2013.2.2 Results (AQ)

) Diostedo Hills Momory Cane- AQEOHG-TMAp2015 docx S/TR0ES Syeamore Enviromneral Corsultans, e, 14




ATTACHMENT A

Greenhouse Gas Emissions Evaluation

El Dorado Hills Memory Care Project

Introduction

Sycamore Environmental has evaluated potential greenhouse gas (GHG) emissions and potential
impacts resulting from the proposed commercial-residential development on APN 083-350-55 in El
Dorado County, CA. The GHG evaluation documented in this letter will provide the County with the
information needed to prepare the Air Quality section of a California Environmentat Quality Act
{CEQA) Initial Study for the proposed Project.

The Project is located immediately southwest of the intersection of Francisco Drive and Green Valley
Road in the El Dorado Hills Community Region. The proposed Project does not require any fand use
or zoning designation changes. APN 124-140-33 has a zoning designation of Commercial-Planned
Development (C-PD) and High Density Residential (HDR) Land use designation. Primary project
components include:

¢ Residential Memory Care: The proposed Project includes a single story structure with 64
private and semi-private residential units, dining and cooking areas, activity areas, covered
patios, and courtyards. Total building space of approximately 40,000 square feet. No wood or
burning fireplaces will be installed. One natural gas fireplace will be installed.

¢ Parking: The proposed Project includes the installation of 30 paved parking spaces.

CEQA Significance Thresholds

CEQA does not provide explicit directions on addressing climate change. It requires lead agencies
identify project GHG emissions impacts and their “significance,” but does not define what constitutes
a “significant” impact. Not all projects emitting GHG contribute significantly to climate change.
CEQA authorizes reliance on previously approved plans (i.¢., a Climate Action Plan (CAP), etc.) and
mitigation programs adequately analyzing and mitigating GHG emissions to a less than significant
level. El Dorado County does not have an adopted CAP or similar program-level document; therefore,
the project’s GHG emissions must be addressed at the project-level.

The El Dorado County Air Quality Management District’s (EDCAQMD) has not adopted GHG
emissions significance thresholds for land use development projects. On October 23, 2014, the
Sacramento Metropolitan Air Quality Management District (SMAQMD) Board of Directors adopted
recommended GHG thresholds of significance for CEQA. The SMAQMD utilized guidance
published by the California Air Pollution Control Officers Association, CEQA & Climate Change,
Evaluating and Addressing Greenhouse Gas Emissions from Projects Subject to the California
Environmental Quality Act, and a review of local projects in developing recommended greenhouse gas
emissions thresholds of significance.

El Dorado Hills Memory Care- AQ&GHG-7May2015 docx 5/7/2015 Sycamore Environmental Consultants, Inc.
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The SMAQMD Thresholds Committee undertook a process to apply the Bay Area AQMD's
methodology regarding a Service Population {or Per Capita) Threshold to local projecis to the
Sacramento region. The SMAQMD Thresholds Committee determined that a per capita threshold
would hold all projects, regardless of size, to the same GHG emissions analysis and mitigation
standards. This approach is not cost-effective for small projects and could impede their development.
The SMAQMD Thresholds Committee sought to develop a threshold that would ensure that at least 90
percent of emissions from projects in the region would be reviewed and analyzed to determine if
additional mitigation should be required, while exempting small projects from the requirement to
analyze GHG emissions and mitigate.

Given the fack of locally adopted GHG emissions significance thresholds the EDCAQMD is
recommending use of the SMAQMD thresholds (pers. comm. A. Baughman). SMAQMD GHG
Emissions Significance Thresholds are listed in Table 6.

Table 5. SMAQMD 2014 Approved GHG Emissions Significance Thresholds.

Significance Determination Thresholds

_ GHG Emission Source Category Threshold
Stationary Sources 10,000 direct metric tons of C02e per year
{Operational impacts)
Land Development Projects 1,100 metric tons of C02e per year '
{Operational impacts)
All Construction Activities 1,100 metric tons of C02¢ per year

' The 1,100 metric tons of C02Ze per year threshold is roughly equivalent to 54 residential dwelling units, 63,000
square feet of office space, 29,000 square feet of general retail space, or 12,500 square feet of supermarket space.

Methods

As requested by the EDCAQMD the California Emissions Estimator Model (CalEEMod Version
2013.2.2) was used for the estimation and quantification of project-related GHG emissions. The
CalEEMod report (abbreviated to include only relevant report pages) is included in Appendix A.

CalEEMod is a statewide land use emissions model designed to provide a uniform platform to
quantify potential criteria pollutant and greenhouse gas (GHG) emissions associated with both
construction and operations from a variety of land use projects. CalEEMod quantifies direct emissions
from construction and operations (including vehicle use), as well as indirect emissions, such as GHG
emissions from energy use, solid waste disposal, vegetation planting and/or removal, and water use.
The mobile source emission factors used in the model (EMFAC2011) includes the Pavley standards
and L.ow Carbon Fuel standards into the mobile source emission factors. The model identifies
mitigation measures as applicable to reduce criteria pollutant and GHG emissions along with
calculating the benefits achieved from measures chosen by the user. The GHG mitigation measures
incorporated into CalEEMod Version 2013.2.2 were developed and adopted by the California Air
Pollution Control Officers Association.

The various construction and operational emissions default values provided by CalEEMod were used
unless stated otherwise. Construction emissions were computed for an approximate 279 work day
model derived construction period occurring in 2016-2017. Construction phases in CalEEMod

El Dorado Hills Memary Care-AQ&GHG-7May2015.docx 5/7/2015 Sycamore Environmental Consultants, Inc.
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include demolition, site preparation, grading, building construction, paving, and architectural coating.
Construction of the proposed Project will not require import or export of fill material. Operational
emissions were assumed to start in 2018.

Results
Construction Emissions

The construction phase is estimated to emit approximately 381.56 MTCO,efyr (Appendix 1). CO2e
emissions associated with construction are a one-time emission event only during the construction
phase.

Operational Emissions

Operational emissions of the proposed project are estimated to be approximately 331.97 MTCO,e/yr
(Attachment B).

Project Emissions Analysis

The SMAQMD 2014 Approved GHG Emissions Significance Thresholds are 1, 100 metric tons of
C02e per year for operational impacts and 1,100 metric tons of C02¢ per year for construction
activities. The proposed Projects construction and operational GHG emissions are well below the
SMAQMD adopted thresholds for both project construction and operations.

Summary

CalEEMod Version 2013.2.2 was used to estimate the construction and operational GHG emissions
resulting for the proposed commercial/ residential Project (Appendix 1). Modeled GHG emissions for
the proposed Project are below the SMAQMD significant thresholds. No further GHG analysis is
needed.

Personal Communications

Mr. Adam Baughman, Air Quality Engineer, El Dorado County Air Quality Management District. 5 May 2015
2012. Emails regarding GHG significance thresholds.
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16-0582 F 17 of 165




Appendix 1
CalEEMod Version 2013.2.2 Results (GHG Emissions)

El Dorado Hills Memory Care

Included is the abbreviated annual CalEEMod Version 2013.2.2 Report (only the relevant result sheets
are included):

1. Annual

E} Dorado Hills Memory Care-AQ&GHG-7May2015.docx 5/7/2015 Sycamore Environmental Consultants, Inc.
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CalEEMod Version: CalEEMod.2013.2.2

Page 1 of 30

El Dorado Hills Memory Care Project,
El Dorado-Mountain County County, Annual

1.0 Project Characteristics

Date: 5/6/2015 2:57 PM

1.1 Land Usage

el Popuiaion
SRR R B -
Congregate Care {Assisted Living) Dwelling Linit 182
Parking Lot 30.00 Space 0.27 12,000.00 o
1.2 Other Project Characteristics
Wbanization Urban Wind Speed (m's} 27 Precipitation Freq (Days} 70
Climate Zone 1 Operational Year 204
LHility Company Patific Gas & Electric Company
€02 Intensity 641,35 CH4 Intensity 0.028 W20 Intensity 0.008
{I/MWhr) (Ib/MWhr) {IB/MWhr)

1.3 User Entered Comments & Non-Defauit Data

Project Characteristics -

Land Use - Structure 40,000 square 1t per Site Plan

Construction Phase - No demoiition phase is needed, site is vacan!,
Off-road Equipment - No Damo Phase included

Demolition - No Demo Phase included.

Waoaodstoves - Only one gas fireplace will be instatled. No wood buring stoves or fireplaces.

Land Use Change -
Sequestration -
Ares Mitigation -
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CalEEMod Version; CalEEMod.2013.2.2 Page 2 of 30 Date: 5/6/2015 2:57 PM

ihiConstuctionPhase NumOays - 2000 0.00
thiConstuctionPhase PhaseEndDate T8 2042016
thiConstructionPhase fhaseStartDate 112016 1292016
WiFkeplaces Firepiace codMass 307840 0.00
mFireplaces NumberGas 3520 1.00
WiFirepiaces . NumberhoFireplace 6.40 R 1.00
biFireplaces Number ood 22.40 0.0
thiLandUse LandliseSquareFeet 64.000.00 40.000.00
tblOfRoadEqLiptment OfRcaEquipmentUnitAmotnt 1.00 0.00
hiCHReadEquipment OtfRoadEquipmentUnithmount 100 D.00
hiCtRoadEquipment OHReadEquipmentUnitAmount 2.00 0.00
thiSequestration NurnberOfNewTrees Q00 45.00
v oodstoves WoodstoveW nodMass 3019.20 0.00

2.0 Emissions Summary
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CalEEMod Version; CalEEMcd.2013.2.2

2.1 Overall Construction
Unmitigated Construction

Fage 3 of 30

Date; 5/6/2015 2:57 PM

00150 | 6.9000e- § 00118 | 0.0123 § 00000 | 223580 § 223580 | S.5100c- | 00000 | Z24737
004 003
03616 | 00832 | 02388 | 02920 | 0.0000 | $79.8272 | 2798272 | 0.0826 | c.0000 | 3p1.8620
Exhaust | PMI0

Total

3574688 1 0ATH

3550878

0.3666 0.0525 0.2272 02788 0.0005 | 357.4588 0.0000
00150 | 6.6000e- 1 0.0116 0.0123 00000 223580 | 223580 | 55100e- | 0.0000 224737
004 o
03818 0.0832 6.2388 42921 20000 | 37AB266 | ITHEREE | 0.0828 0.0000 | 3815616
PM10
Total
000
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CalEEMad Version: CalEEMoed.2013.2.2 Page 4 of 30 Date; 5/8/2015 2:57 PM

2.2 Overall Operational
Unpmitjgate tonal

Energy 15000e- { 00128 | 5.47C0e- I B.00000- 1.0400e- i 1.0400e- 1.0400e- | 1.0400e- 0.0000 835102 | B3.5102 | 3.3900e- | 9.10D0e- §° 83.8549
403 o3 005 003 003 003 o3 003 004
Mobile 01510 0.3311 15681 24800e- ; 01770 | 4.2700s- 11812 0.0a74 § 39100 0.6513 00000 § 2052705 ) 2052705 ! 0.0t09 00000 | 2054999
003 603 o903
Wasle 0.0000 1.0000 0.qo00 0.0000 11.8547 0.0000 11.8547 0.7006 9.9000 26.5671
Water C.0000 8.0000 0,000 0.0000 1329 92405 10.5634 01363 § 3.29008- | 14469
003
Total 0.4346 0.3497 20607 | 2.5900e- | G477C¢ | 79500e- | 01840 0.0474 | 7.5800e- 0.0550 131776 | 2995856 | 3427632 | 0.8820 | 4.2100s- | S319454
) w3 03 Lind
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CalEEMed Version: CalEEMoed.2013.2,2

2.2 Overall Operational
Wit

Page 5 of 30

Daie: 5/6/2015 2:57 PM

8C2 Total-CO2
3.00006- D.0000 1.5644 A
003 005 08
Energy 1.5000e- § 0.0128 | 54700e- | 0.0000e- 1.0400e- 0.0000 835102 | BAS102 ; 3.3900=- | 21000e- § 835949
403 003 aas o003 003 004
Mokila 0.1510 0,331 15681 2.4800e- 64770 §.2700e- d3.1812 a.0474 2.910De- 0.0513 0.0000 2052705 | 2052705 0.0709 0.0000 2054599
r.rx ¥ 003 003
Wasle 0.0800 4.0000 00000 0.0000 11.8847 0.0000 11.8547 0.7006 0.0000 26.5671
Water 0.0000 S0000 9.0000 0.0000 1308 22405 10,5634 01363 § 3.2000w- § 144448
03
Tetal 04346 0.3497 20607 | 2.5900e- | 0.4Y70 | ToED0e- | 04849 00474 | T.5800e- 0.0650 1314776 | 7995856 | 3127632 | 0.8520 | 4.2100e. § 3318832
1) Lk Lok ] o0

Percent
Reduction

o040

Fugthee HBlo-C
PMZE
000 .00

G2 | Totaf CO2

0.00

16-0582 F 23 of 165




ATTACHMENT B
Site Plan, Dated: February 2015

El Dorado Hills Memory Care

El Dorado Hills Memory Care- AQ&GHG-May2015.docx $/7/2015 Sycamore Environmental Consuliants, Inc.
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ATTACHMENT C
CalEEMod Version 2013.2.2 Results (AQ)

El Dorado Hills Memory Care

Included are the following two abbreviated CalEEMod Version 2013.2.2 Reports (only the relevant
result sheets are inciuded):

1. Summer
2. Winter

El Dorado Hills Memary Care-AQ&GHG-TMay2015 docx 5/7/2015 Syeamore Environmental Consultants, Inc.
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CalEEMod Version: CalEEMed.2013.2,2 Page 1 of 24 Date: 5/6/2045 2:52 PM

El Dorado Hills Memory Care Project,
El Dorado-Mountain County County, Summer

1.0 Project Characteristics

1.1 Land Usage

Congregate Care (Assisted Living) 84.00 Dwediing Unit 4.00 40,600.00 133
Pariing Lot 30.00 Space 027 12,000.00 ]

1.2 Other Project Characteristics

Urbanization Lirban Wind Spesd {ms) 27 Precipitation Freq [Days) 70

Climate Zone 1 Operalional Year 2014
Uity Company Patili Gas & Etectric Company

COZ Intensity 84135 CHA Imtensity 0.028 M20Intensity 0.006
(IR Whr) (Ib/MWhry {IBMWH)

1.3 User Entered Comments & Non-Default Data

Project Characteristics -

Land Use - Structure 40,000 square ft per Site Plan

Construction Phase - No demolition phase is needed, site is vacant.

Off-road Equipment - No Demo Phase included

Demgotition - No Demo Phase included.

Woodstoves - Only one gas fireplace will be installed. No wood buring stoves or fireplaces.
Land Use Change -

Sequestration -

Area Mitigation -
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CalEEMod Version: CalEEMod.2013.2.2

T

Page 2 of 24

Date: 5/6/2015 2:52 PM

Iﬁmmmrmse Numéays 20.00
thiConstructionPhase PhaseEndDate V712016 2412016
tbiCanstructionPhase PhaseStartDate 1112016 1/28/2018
tbiFireplaces Fireglace\V ocdMass 3,079.40 0.00
tbIFireplaces NurberGas 3520 1.00
tblFireplaces NurrberNoFireplace .40 1.00
thiFireplaces Numberw cod 22.40 0.00
thiL andUsg: LandUseSqguareFest 64.000.00 45,000.00
" {bHORosdEquipment OfiRoadEquipmentUnitAmount 100 0.00
b CiRoadEquipiment OtfRoadEquipmentUnitAmount 300 0.00
thlOffRaadEquipment OffRoadEquipmentUnitAmount 200 0.00
1biSequesiration NumberOfNewTrees 000 45.00
bWy codstoves Woodstoveyv oodMass 3,019.20 Q.00

2.0 Emissions Summary
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CalEEMod Version: CalEEMod. 2013.2.2

2.1 Qverall Construction {Maximum Daity Emizsion)

Unmitigated Construction

Page 3o0f 24

Date: 5/6/2015 2:52 PM

5.1576 18.2141 126748 4.220.2807|4,220.2897
2017 70.3801 27,3422 { 2228 0.9340 0.4773 1.7952 22725 03277 1.8858 18135 00000 {3,243.1346]3,243.1348] 0.6710 0.0000 3.257.2255’
Total 76.5178 | 82,0483 | saz896 0.0750 16.6914 4.7350 234284 | t0.097¢ 4.3905 14.4881 00080 |7.483.4243(7,463.4243)| 1.8048 0.0000 }7,503.4271

Mitigated Construction

0.0000

i

4,220, 2257

rer—
akalCe

2

2018 51576 547081 | 420815 0.0410 182144 21.1540 9.8609 27047 12.6746 4,220.2097: 1.213% 0.0000 &.2{»02011
2017 D360t | 273472 | 222281 | 000 : 04773 | 17852 | 22725 | 04277 | 16858 | 15135 | 00000 ia3243.1345(3zaatmas] 0BTI0 | 0.0000 |3.267.2255
Tatal 765178 | 92.0483 | 642696 | oovso | 1eew4 | araso | 23azsa | fo.0876 | 43305 | v4usmt | oooto [74s14z43{7.483.4243] doods | cooeo 75034279
‘i nog PM10 Feocoz [
Total
Percent 0.00 0.00 .00
Reductlon
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CalEEMod Version: CalEEMod.2013.2.2 Page 4 of 24 Date: 5/6/2015 2:52 PM

2.2 Overall Operational

306904 ; 30.6803

G070 00300 { 4.5000e- 5.6900e- | 5.8000e- 349008 § 56900e- 895351 | 89.8381 | £7200e- { 1.5000e- | 20.3848
004 03 003 oa3 003 003 003
G.8573 173977 9.3185 00154 1.0606 0.0245 0851 0.2830 0.0225 03055 1.401.3933] 1,401.3833] 0.0683 1,402.8477]

26802 1.6722 14.7608 0.0181 1.6808 0.0803 1.1209 0.2830 0.0682 03412 0.0000 |1,521.9217{1,529.9217| 0.0816 | 204008~

306904

8.24000- § 00704 00300 § 4.50000- 5.6900a- § 5.6800s- 565000 | 5.8500e- §08331 | BRE381 | 177200 | 1.5500e- | 90.3%48
o023 o 003 003 003 003 003 003
6,557 1.7377 9.3185 054 1.U60E 0.0245 1.0851 0.2830 5.0225 03055 1,401.3§33| 14013833  0.0693 1,402.8477|

1.6022 1.8722 14,7608 b8 1.0605 b.0603 11308 0.2830 0.0682 0.341T 0.0000 }1,521.8217|1,821.9217| 0.0815 2.0400e- 1,&‘2@'
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CalEEMod Version: CalEEMed.2013.2.2

Page 1 of 24

E! Dorade Hilis Memory Care Project,
El Dorado-Mountain County County, Winter

1.0 Project Characteristics

Date: 5/6/2015 2:49 PM

1.1 Land Usage

] § 5 i Metm. p?

Congregate Care (Assisted Living) 64.00 Crwedling Unit 400 40,000.00 183
Parking Lot 30,00 Space 027 12,000.00 [}

1.2 Other Project Characteristics

Urbanizatian Urban Wind Speed (m/s) 2.7 Precipitation Freq (Days) 70

Climate Zone 1 Operational Year 2014

LHility Company Pecific Gas & Electric Company

CO2 Intensity 641,35 CHA4 Intensity 0.028 N20 Intensity 0.006

{(ItMWhr) (IMWhe) {tb/MWhr)

1.3 User Entered Comments & Non-Default Data

Project Characteristics -

Land Use - Structure 40,000 square ft per Site Plan

Construction Phase - No demolition phase is needad, site is vacant.
Qff-road Equipment - No Demo Phase included

Damolition - No Derno Phase included.

Woodstoves - Only one gas fireplace will be installed. No wood buring stoves or lireplaces.

Land Use Change -
Sequestration -
Area Mitigation -
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CalEEMod Version: CalEEMo.2013,2.2

Page 2 of 24

Dale: 5/6/2015 249 PM

Column Name i
thiConstnictionPhase NumDays 20.00 D.0D
tlConstructionPhase PhaseEndDate 1712046 2/4/2016
G onsiructonPhase PhaseStartDate /172046 17292016
hFireplaces FireplaceWoodMass 3,078.40 oao
BiFireplaces NumberGas 35.20 1480
BiFireplaces NumberNoFieplace . B840 1400
thiFireplaces NumberWood 2.40 Do0
thilandUse LandUseSquareFeet B4,000.00 40,000.00
IR oadEquipment DR ead EquipmentUnitAmeurt 1.00 D00
BIOfRoadEquipment OfReadEquipmentUnitAmaunt 3.00 con
IOHRoadEquipment OffRoad EquipmentuUnitAmount 2.00 0.0
BiSequestration NumberOfNew Trees 0.00 45.00
tWacdsioves WoodstoveW oodiMass 301820 000

2.0 Emissions Summary
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CalEEMod Version: CalEEMod.2013.2.2 Page 3 of 24 Date: 5/8/2015 2:49 PM
2.1 Overall Construction {Maximum Daily Emission)
itigated C io
= Fugitive | Extuatast Hio- G2 3] Total £i02
PM25 | PMRS -
54508 | 547239 | 420050 | 00406 | 182141 | 28209 | 211540 | 6eeee | 27047 | 126746 § 0.0D00 {4.203.4502[4.203.4592
2017 TO.IS6Y § 274488 | 22,8136 0.0332 Q4773 17954 23727 01277 1.6360 18137 B,BOO0  §3,195.6300f 3,195.6300
Tota 75,5071 824728 64.B1BE 0.0742 186814 47352 23.4266 | 100978 4.3907 14.4883 0.0000 {7,380.0892]7,385.0892 7.439.0’931'
iti 5 n
Bio= COZ:
18.2141 B.B000  §4,503.4552] 4,203 4882
w7 i 70.3563 27 4488 228436 0.0334 04772 1.7854 22727 01277 1.6360 1.8137 DBRGG  §3,195.6300) 3,195.6300; 06711 C.0000 3,20'9.7220]
Total T5.5071 | 824725 | 64.0186 0.0r42 18.6914 47352 23.4266 | 10.0976 4.3907 14,4883 0000 {7,399.089217.300.0892] 1.9050 0000 ?.ﬁ?.mil
ROG 1 N Bl C0Z | HBlo-Coz [ Totalcoz] e
Perzenl 0.00 0.00 00 000 0.00
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CalEEMod Version: CalEEMed.2013.2.2 Page 4 of 24 Date: 5/6/2015 2:42 PM

2.2 Overall Operational
Unmitigated Operational

0geE04 | 306004 | 00108

Energy 82400s- | 00704 | 00300 § 4.5000e- 580006~ | 5.5000e- 56900e- | 569000 898381 | 89.8381 | 1.7200e- { 1:6500s | £0.3848
003 o4 003 ooa 03 003 003 003
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Total 25606 1 21146 | 149347 | 00147 | 10806 | oosod | ta200 | ozex | o.ossd 0.3414 0.0000 |1,397.5673[1,397.6673| 0.0816 | 2.0400e 1.ans.s1m;|
003

Mitigated Qperational

coze

Mo 16368 | coedz | 54124 | 28000e 0.0301 0.0301 000 | 305904 | apsoed | o108 | 3s00ce | 310326
004 004

Energy 82400e- 1 00704 § 00300 § 4.5000e- 5.6000u- | 5.6%00e- 56900 | 5.85000 808381 | BE.838t | 1.72006- ] 1.6500e | 903448
403 004 063 503 EoE) 003 o2 003

Mobile 08158 1.9804 p4g24 i 00140 10806 | D.0247 10853 § 0.2830 | 00226 0.3056 1.271.6389] 1,277.0088]  0.0893 1.27533:5'

Total 26606 | 21148 | 1483y | o147 | tos06 | vossa 14210 | o28s0 | o.0584 0.3414 00000 [1,397.8673]¢,307.6673) .00 | 20400 1,xss.s1uj|
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The following Drainage Report was prepared in support of Improvement Plans for the overall E| Dorado Hills
Memory Care project, which preceded planning approval. Portions of this Drainage Report are applicable to
the Preliminary Grading and Drainage Plan for El Dorado Hills Memory Care Phase |.
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PREAMBLE

This report was prepared by CTA Engineering & Surveying for the El Dorado Hills Memory Care site,
located in E|l Dorado County, California. The information presented in this report is intended to- support
on-site infrastructure improvements for El Dorado Hills Memory Care and to comply with the 2004 Storm
Water Management Plan to the maximum extent practical; any other use of this report and its associated
technical analyses and models, is at the user's sole risk.
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SUMMARY

The drainage report accompanies improvement plans for El Dorado Hills Memory Care. This document
provides hydrologic and hydraulic computations, in adherence with guidelines and procedures of the County
of £l Dorado Drainage Manual, adopted March 14, 1995, that validate storm drainage design shown on the
plans.

1.0- INTRODUCTION

El Dorado Hills Memory Care is located on approximately 8.9 acres, on the southwest comer of the
intersection of Green Valley Road with Francisco Drive, in the community of El Dorado Hills. It is bounded on
the south by the Francisco Oaks residential subdivision and on the west by undeveloped land. Project access
will be from Cambria Way on the south and Green Valley Road on the north.

2.0 - EXISTING CONDITIONS

The project site currentiy consists of oak woodland interspersed with grassy areas. The site siopes generally
from east to west and is crossed by a natural drainage channel that flows roughly parallel to Green Valley
Road. Runoff from developed areas to the north and east flow onsite via existing storm drain pipes that cross
Green Valley Road and Francisco Drive.

3.0 - PROPQOSED CONDITIONS

Proposed site grading maintains natural drainage pattems. in-tract improvements are sized to intercept local
runoff and convey it across the project to existing discharge points along the western property line,
intercepting flows generated offsite as necessary. Proposed drainage facilities are shown on the
accompanying Shed Map.

4.0 - RUNOFF COMPUTATIONS

Runoff computations utilize the rational formula, Q=CiA, for computing runcff associated with 10- and 100-
year rainfall events. In the equation, Q is flow in cfs, C is a non-dimensicnal runoff coefficient < one; i is
rainfall intensity in inches per hour associated with the design storm under consideration and the time of
runoff concentration of the watershed, and; A is the catchment area, in acres. Precipitation data used for the
study are based on a mean annual precipitation of 25 inches. See Appendix A,

4.1 - PROCEDURES

4.1.1 - SHED AREAS — Shed areas shown on the enclosed Shed Map were measured using AutoCAD.
The boundaries of offsite shed areas were estimated from USGS topography and Googie Earth aenal
imagery.

4.1.2 - PRECIPITATION — See Appendix A for precipitation data used in this drainage report. Rainfall
intensities for durations of 5 through 30 minutes and a mean annual precipitation of 25 inches are
as follows:

DRAINAGE REPORT FOR EL DORADQ HILLS MEMORY CARE APRIL 2018
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DESIGN RAINFALL INTENSITIES

DURATION 10 YEAR STORM 100 YEAR STORM
(MIN) INTENSITY INTENSITY
(INFHR) (IN/HR
5 2.33 3.29
10 1.66 2.35
15 1.38 1.84
30 0.98 1.38

4.1.3 - TIME OF CONCENTRATION — A 5-minute minimum time of concentration was used for on-site
catchment areas. Flow time for offsite runoff to reach the site was estimated to be 10 minutes, based on
common storm drainage design practice.

4.1.4 - RUNOFF COEFFICIENTS - A runoff coefficient, C, of one was used in peak flow computations.
This is a conservative assumption with respect to drainage design, representing a condition in which all
rainfall runoff enters the storm drain system, i.e. there are no losses due to interception, evaporation,
transpiration, etc.

4.1,5 - PEAK RUNOFF — 10- and 100-year peék runoff was computed hslng the rational formula Q=CiA,
utilizing the StormCAD computer program.

4.1.6 - PIPE FLOWS — Version 8i of the StormCAD program was used to evaluate flow in proposed storm
drain pipes. Results are summarized in Appendix B.

4.1.7 - DITCH FLOWS - Flow at normal depth in proposed rock-lined ditch sections was evaluated by
means of the Flowmaster computer program. Results are summarized in Appendix C.

4.1.8 - CULVERT FLOWS — Adequacy of the existing on-site culvert to pass anticipated 100-year design
flow was evaluated by means of a standard culvert design chart. The proposed inverted box culvert was
sized to span designated wetland area. Culvert capacity was evaluated using Flowmaster, based on
uniform flow in the approach channel resulting from a 100-year event. Channel flow was estimated using
the HEC-HMS hydrograph computation method. Results are summarized in Appendix D.

2.0 - RESULTS AND CONCLUSIONS

e StormCAD summary data, including fiow profiles of proposed piping, are included in Appendix B. The
analyses verify that storm drain improvements as shown are adequately sized to convey computed
runoff and meet County design standards. The drain pipes are designed to keep the HGL ;o below the
ceiling of the pipes and the EGL, at ieast 0.5 feet below all manhole lids and grate inlets.

o Computations summarized in Appendix C verify that the proposed rockdined triangular ditch section
is capable of conveying anticipated 100-year runoff at non-erosive velocities. Depths of flow in the
one-foot deep section range from 0.35° — 0.68°. Since there are no structures below the ditch
sections, additional freeboard is not warranted.

» Culvert data are summarized in Appendix D. The existing culvert has been shown to have adequate
capacity to pass (100, based on a standard culvert design nomograph. Uniform flow computations
verify that the proposed inverted box culvert can safely pass estimated Q100.
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APPENDIX A

Precipitation Data
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El Dorado Design Rainfall ( %

Rainfall Depth in Inches for Return Period = 10 years

Mean Annual ) V
Precipitation 5Min 10Min 15Min 30Min 1Hr 2Hrs 3Hrs 6Hm 12Hs 24 Hrs
20 0.167 0239 0295 0.422 0.603 0863 1065 1.52¢ 2.180 3.120
2 0.177 0254 0.313 0448 0.640 0916 1.130 "1.617 2314 3.311
! 0.188,, 0.26,, 0.332,  0.475_ 0.679 0.972 1.198 1715 2454 3.511
15=r). 0.1553“0.2'“0‘"."3"5?_"’*0.5 B 0718 1.027 1267 1.812 2304 3711
28 0209 0.300 0369 0.529 0.756 1.082 1335 1510 2733 3.911
30 0220 0315 0388 0.556 0795 1.138 1.403 2.008 2.873 4.111
32 .0.231  0.330 0.407 0.583 0.834 1.193 1471 2.105 3,013 4.311
34 0241 0345 0426 0610 0872 1248 1.540 2203 3.153 4511
36 0.252 0361 0445 0.637 0911 1.304 1.608 2301 3292 4.711
38 0263 0376 0464 0664 0950 1359 1.676 2398 3.432 4.911

40 0.274 0391 0483 0.691 0988 1.414 1.744 249 3.572 S5.11
42 0.284 0407 0502 0718 1.027 1470 1.813 2,59 3712 5311
44 0.205 0.422 0520 0.745 1.066 1.525 1.881 2691 3.851 5.511
46 0.306 0.437 0539 0772 1.104 1580 1.949 2789 3.991 5.711
48 0316 0.453. 0.558 0.799 1.143 1.636 2017 2.887 4.131 5911

50 0327 0468 0.577 0.826 1.182 1.6901 2086 2.984 4271 6.111 O
52 0.338 0483 059 0.853 1.221 1.747 2.154 3.082. 4.410 6.311 '
54 0.348 0.499 0.615 0880 1259 1.802 2222 3.180 4.550 6.511
56 0.359 - 0.514 0.634 0907 1.298 1.857 2.290 3.277 4.6%0 6.711
58 0.370 0.529 0.653 0.934 1.337 1913 2359 3.375 4.830  6.911
60 0381 0.545 0.672 0.961 1.375 1.968 2427 3473 4969 7.111
- 62~ -0.391 0560 0.690 0.988 1.414 2.023-.2.495- 3.570- 5109 7.311
64 - 0402 0575 0709 1.015 1453 2079 2.563 3.668 5249 7.511
66 0413 0591 0728 1.042 1491 2.134 2632 3.766 5389 7.711
. 68 0.423 0.606 0.747 1.069 1530 2.189 2700 3.863 5528 7.911
70 0.434 0.621 0766 1.096 1.569 2.245 2768 3.961 5.668 8.111
72 . 0445 0.636 0785 1.123 1.607 2.300 2.836 4.059 5.808 8.311
74 0.455 0.652 0.804 1.150 1.646 2355 2905 4.156 5.948 8.511
76 0466 0667 0.823 1.177 1.685 2411 2973 4.254 6.087 8.711
78 0.477 0.682 0.842 1.204 1,723 2466 3.041 4352 6227 BI1
80 0.488 0,698 0.860 1231 1.762 2.521 3.109 4.449 6.367 9.111
82 0.498 0713 0.879 1.258 1.801 2577 3.178 4547 6507 9.311
84 0.509 0.728. 0.898 1.285 1.839 2.632 3.246 4.645 6.646 9.511
86 0520 0.744 0917 1312 1878 2.687 3.314 4.742 6.786 9.711
88 0.530 0.759 0936 1.339 1917 2743 3.382 4.840 6.926 09.911
90 0.541 0.774 0.955 1.366 1.955 2.798 3451 4.938 7.066 10.111

-‘;—-‘ \:‘
et
oy

Source: Design Rainfall Tables for Ef Dorado County, prepared by Jiun Goodridge, July 29, 1989
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(“ 3 El Dorado Design Rainfall
Rainfail Depth in Inches for Return Period = 100 years

Mean Annual
Precipitation S5Min 10Min 15Min 30Min 1Hr 2Hrs 3Hrs 6Hrs 12Hms 24 Hes

20 0.237 0.339 0418 0598 0.855 1.224 1509 2.160 3.091 4.423
22 0.251 0.359 0.443 0.634 0908 1.299 1.602. 2292 3.280 4.694
24 0.2

» 0.38],.0.470,, 0.673 . 0.963 1377 1.699 2.431 3478 4.977
B> o 028" 0ah™ 0409 0.71%% 1017 1456 1795 2.569 3.676 5.261
28 - 0297 0425 0.524. 0.749 1072 1.534 1.892 2708 3.874 5.544

30 0.312 0.446 0.550 0.788 1,127 1.613 1.989 - 2.846 4.073 5.828

32 0,327 0.468 0.577 0.826 1.182 1.691 2.086 2.984 4271 6.111

34 0.342 0.490 0.604 0.864 1237 1770 2.182 3.123 4469 6.395

36 . 0357 0.511 0.631 0503 1.291 1.848 2279 3.261 4.667 6.678

38 0373 0.533  0.657 0941 1346 1.927 2.376 3.400. 4.865 6.962

40 0.388 0.555 0.68 0979 1.401 2005 2.473° 3.538 5.063 7.245
42 0403 0.577. 0711 1.017 1.456 2,083 2.569.. 3.677 5261 7.529
44 0.418 0.598 0.738- 1.056 1.511 2.162. 2.666: 3.815 5.459 -7.812
46 0433 0.620° 0.765 1.094 1.566 2.240 2.763 3954 5.657 8.09
48 0.448 0.642 0.791 1.132 1.620 2.319. 2.860° 4.092 5.856 8.379

(”\; . 50 0464 0663 0818 1.171 1.675 2397 2.956. 4230 6.054 8.663
' 52 0479 0.685 0.845 1209 1.730 2.476 .3.053. 4.369 6.252 8.946
54 0.494 0.707. 0.872 1247 1,785 2.554- 3.150 4.507 6.450 9.230
56 0.509 0.729. 0.898 1.286° 1.840 2,633 3.247- 4.646- 6,648 9.513
58 0.524  0.750° 0.925 1324 '1.895 2.711 - 3.343 4.784 6.846 9.797
60 0,539 0.772 0.952 1362 1.949 2.790 3.440° 4.923 7,044 10.080
62 . 0555 0.794 0979 1401 2.004 2.868- 3.537. 5.061 7.242 10.364
64 0.570 0.815 1.006 1439 2.059 2.946 3.634--57200: 7.440 10647
66 0.585 0,837 1.032 1.477 2.114 3025 3.730 5.338 7.639 10.931
68 0.600 0.859° 1.059 1516 2.169 3.103° 3.827 5476 7.837 11.214
70 0.615 0.881 1.086 1.544 2223 3.182 3.924 5.615 8.035 11.498
72 0.630 0902 1.113 1.592 2278 3,260 4.021 5.753° 8.233 11.781
74 0.646 0.924 1.139 1.630 2333 3.339 4.117 5392 8431 12.064
76 0.661 0.946 1.166 1.669 2388 3.417 4.214 6.030 8.629 12.348
78 0.676 0.967 1.193 1707 2443 3.49 4311 6.169. 8.827 12.631
80 0.691 0.989 1.220 1.745 2498 3.574 4.408 6307 9.025 12915
82 0.706 1.011 1246 1,784 2.552 3.652 4.504 6.446 9.223 13.198
84 0.722 1.032 1273 1.822 2.607 3.731 4.601 6.584 9.421 13.482
86 0.737 1.054 1.300 1,860 2.662 3.809 4.698 6.722 9.620 13.765
88 0752 1.076 1.327 1.899 2,717 3.888 4.795 6.861 9.818 14,049
90 0.767 1.098 1.354 1.937 2.772 3.966 4.891 6.999 10.016 14.332

$ .
(—‘ Source: Desipn Rainfall Tables for El Dorade County, prepared by Jim Goodridge, July 29, 1988
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TABLE A-1

I-D-F CONVERSIONS

EDH MEMORY CARE

EL DORADO DESIGN RAINFALL

{Source: Design Rainfall Tables for El Dorado County,
prepared by Jim Goodridge, July 29, 1989}

%

Y Intensity = 60 x Depth/Duration

MAP  DURATION = DEPTH  INTENSITYY
fiN) | (MIN) (IN) | (IN/HR)
10-YEAR RETURN PERIOD
25 5 0.194 2.33
’ 10 _ 0276 1.66
o 15 0.341 136
" 30 | 0488 0.98
““““““ 100-YEAR RETURN PERIOD
B 5 0274 329
" 10 0392 235
" 15 0.484 1.94
" 30 0692 1.38

F:\0-CTA OFFICE\15-002-001 E| Dorado Hills Memory Care\Drainage\IDF conversion.xisx
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APPENDIX B

StormCAD Computations
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Scenario: 10 YR
Active Scenario: 10 YR

B EL DORADO HILLS MEMORY CARE SITE DRAINAGE

SHEDC

8 BHED 1
9 g
i
SHED D g v ‘ . ;
,E\A . SHED L1 e
s! 2

Bantley StormCAD V8i (SELECTseries 3)

052015 STORM DRAINS alsw Bentley Systems. Inc. Haestad Methods Solution Center [08.11.03.84]
5/26/2015 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 0!1
+1-203-755-1688
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FlexTable: Catchment Table
Active Scenario: 10 YR

ID Label Cutflow Element Area (User Rational C Time of Flow (Total Out) Notes Catchment
Definad) Concentration Intensity
(acres) {min) (in/h)

54 | SHED A A 0.310 1.000 5.000 0.73 | Q=CIA (TYP) 2.330

112 | SHED F F 0.270 1.000 5.000 0.63 2.330

113 | SHED G2 G 0.160 1.000 5.000 0.38 2.330

114 | SHED H H 0.260 1.000 5.000 0.61 2.330

115 | SHED J1 ] 0.200 1.000 S.000 | 047 2,330

116 | OFF L 5.800 1.000 10,000 9.71 | EST OFFSITE AREA 1.660

117 | SHED L1 L 0.160 1.000 5.000 0.27 1.650

118 | SHED M M 0.860 1.000 5.000 2.02 2.330

119 | SHED C C 0.180 1,000 5.000 0.42 2.330

120 | SHED D D 0.160 1.000 5.000 0.38 2.330

121 | SHED L2 L 0.670 1.000 5.000 1.12 1.660

122 | SHED )2 ] 0,150 1.000 5.000 0.45 2,330

123 | SHED G1 G 0.030 1.000 5.000 0.07 2.330

130 | MOFF M 0.600 1,000 5.000 1.41 | FRANCISCO DR 2.330
Bentley StormCAD VBi (SELECTseries 3)
052015 STORM DRAINS stsw Bentiey Systems, Inc. Haestsd Methods Solution Center [08.11.03.84]
B/B2015 27 Siemon Company Driva Sulle 200 W Wateniown, CT 06785 USA Page 1 0f1

+1-203-7565-1688
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FlexTable: Conduit Table
Activa Scenario: 10 YR

i+ Labe| Start  Invert (Strt)  Stop Invert (Stop)  Length (User Skope Diameter  Manning's n Fow Yelocity Capadty Upstraam Upsiream Systemn Fow System Syshem Hotes
Node [} Node 143 Defined) (Caiodabed) (n} {R3/s) {fifs) {Full Fltw) Strcture Structure Time Drainage Ared Intansity
[4j4] {f/fe) (fafs) Energy Grade  Hydraulic Grada {min) (acres) {n/h}
Line {In) Line (in)
[ft) {f}
3B | AB A 606.00 | B 605,40 230 0,026 18.0 0.013 0.73 478 16.97 E0B.43 606.32 5.000 92 1330 | Q=0A (TYP}
MM L 609,20 | M 608,78 B3.0 0,005 4.0 4.013 1L.09 5.46 15.87 610.80 610.34 10.000 5.6 1.550
96 | MN M 608761 N 608,50 4.0 0.005 2.0 9.013 1344 5.7 16.29 610.52 610.16 10.198 81 1.698
0o | K ] 610,10 | K 609,62 9.0 0.053 18.0 0.013 0.92 558 24.26 610.58 610.96 5.000 LB 2330
12| o C 589.50 | D 588.90 0.0 0.020 18.0 003 042 3 14,85 5B9.8% 569.74 5.000 02 2330
104 | DE D 588.9¢ | E 588.20 17.0 0.041 18.0 0013 0.9 578 2131 589.26 £69.23 5135 03 2312
L7 | FG F BOAES |G 603.18 230 0.020 18.0 0.013 0.63 422 15.02 504.05 803.95 5.000 03 1330
102 | GH G 602,70 { H 601.25 prail 0.054 1840 0.013 107 592 24.34 503.36 603.09 5.091 05 2318
111 | HI H 60125018 600.00 3.0 0.054 18.0 0.013 1.68 7.93 24.49 501,81 601.74 5,156 0.7 239
Bantigy StrrCAD VBI (SELES Tearles 3)
052015 ETORM CRAINS ataw Benfley Systems, e, Hassted Mathos Soiukon Center [08.11.03.84]
oBr2016 27 Slemon Company Dufre Suita 200 W Wisterlown, CT 08785 USA +1-203-755-1683 Pegetalt
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Profile Report
Engineering Profile - A-B (052015 STORM DRAINS.stsw)
Active Scenario: 10 YR
A
e ,--Rim: 612.80 ft
615.00 " | Invert: 606.00 ft
£
S
= 610.00 —— S
5 |
m B
Rim: 605.40 ft
vert: 605.40 ft
] Wi
0026
230 n @0 n NG
605.00 B AR
Cit
-0+50 0+00 0+50
Station (ft)

Bentley Systems, Inc. Haestad Maihods Solution Bartiey StormCAD V8i (SELECTgeries 3)
052015 STORM DRAINS. stsw Center [08.11.03.84]
5/20/2015 27 Slemon Company Drive Suite 200 W Page 1 of 1

Walartown, CT 05795 USA +1-203-755-1686
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Profile Report
Engineering Profile - C-D-E (052015 STORM DRAINS.stsw)

Active Scenario: 10 YR

600.00 — !
D
C Rim:595.47 ft
Invert: 588.90 ft
Rim: 594.00 ft
nvert; 589.50 ft
595.00
£
c
g
E =)
©
k4
w E
Rim: 588.20 ft
590.00 Invert: 588.20 ft
*7 g
585.00
-0+50 0+00 0+50
Station (ft)
Bentley Systems, Inc. Heestad Methods Solution Bentley StormCAD V8l (SELECTserfes 3)
052015 STORM DRAINS. stsw Center [08.11.03.84)
52012015 27 Siemon Company Drive Sufte 200 W Page 10of 1

Watertown, CT 06793 USA +1-203.755-1666
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Profile Report
Engineering Profile - F-G-H-1 (052015 STORM DRAINS.stsw)

Active Scenario: 10 YR

615.00
G
F Rim: 61040 ft
Rim: 610,40 ft Invert: 602.70 ft
nvert; 503.65 ft H
Rim: 609.34 ft
Invert; 601.25 ft
610.00 e, j
€
§
©
B
w
605.00 i e e RSN 58 RSN 1 KN
QG: 23
O f
Clrcig _C‘? %?20 &/‘!:: %
X Rim: 600,00 ft
Invert: 600.00 ft
600.00 _ Fe e e -
-0+50 0+00 5 1+00
Station (ft) "
Bentley Systems, In¢. Haestad Methods Selution Bentiay StormCAD VAl (SELECTserles 3)
052015 STORM DRAINS staw Center [08.11.03.84]
52002015 27 Siemon Company Drive Suita 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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Profile Report
Engineering Profile - J-K (052015 STORM DRAINS.stsw)

Active Scenario: 10 YR

J
- ~Rim: 613.70 ft
615.00 ' Invert: 610.10 ft
T
K
Rim: 609.62 ft
_ Invert; 609.62 ft
£
c ) --
= 610.00 ;o '4719., 0N
© . (v
> C}}. )5'
- % @)
L ~ J& .06:?
O %%
-0+50 0+00 0+50
Station (ft)
052015 STORM DRAING.stewr Benllay Systems, lnc.c:::ud Mathods Solution Bentley SlormCAD vai (SELIEJE.I; s:@s;}
5/20/2015 27 Siemon Company Drive Suite 200 W Page 1 of 1

Waterlown, CT 06765 USA +1-203-755-16868
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Profile Report

Engineering Profile - L-M-N (052015 STORM DRAINS.stsw)

Active Scenario: 10 YR

M
Rim: 614.50 ft
Invert: GO8.78 ft
L
Rim; 613.00 ft
e e .
615.00 Ivere 608.10%
]
!l’/
. N
£ T ) /—Rim: 608.50 ft
c < Invert, 608.50 ft
2 61000 e . AN j_,
: \/
KT
T}
LM: 65.0 ft @ 0.005 firi
Circlg - i
rcie - 24.0 in MN: 54.0 t @ 0.005 fm
| Circle - 24,0 in
605.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
Benley Systems, (nc. Haestad Mathods Solution Bentiey StormCAD Val (SELECTserles 3)
052015 STORM DRAINS.slsw Center [06.11.03.84]
§12712015 27 Stemon Company Drive Sulte 200 W Page 1 of 1

Watertown, CT 06785 USA +1-203-755-1668
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FlexTable: Catchment Table
Active Scenario: 100 YEAR

iD Label Outflow Element Area (User Rational C Time of Flow (Total Out) Notes Catchment
Deflned) Concentration (R3/s) Intensity
(acres) {min) {in/h)

54 | SHED A A 0.310 1.000 5.000 1.03 | Q=CiA (TYP) 3.280

112 | SHED F F 0.270 1.000 5.000 0.50 3.290

113 { SHED G2 G 0.160 1.000 5.000 0.53 3.290

114 | SHED H H 0.260 1.000 5.000 0.86 3.290

115 | SHED 11 ] 0.200 1.000 5.000 0.85 3.290

116 | OFF L 5.800 1.000 10,000 13.74 | EST OFFSITE AREA 2.350

117 | SHED L1 L 0.160 1.000 5.000 0.38 2.350

118 | SHED M M 0.860 1.000 5.000 2.85 3.290

119 | SHED C Cc 0.180 1.060 5.000 0.60 3.290

120 | SHED D D 0.160 1.000 5.000 - D.53 3.290

121 | SHED L2 L 0.670 1.000 5.000 1.59 2.350

122 | SHED J2 ] 0.190 1.00D 5.000 0.63 3.290

123 | SHED G1 G 0.030 1.000 5.000 0.10 3.290

130 | MOFF M 0.600 1.000 5.000 1.99 | FRANCISCO DR 3.290
Benlley SIXmGAD V8i (SELEC Tseries 3)
052015 STORM DRAINS. staw Bantiey Systems, Inc. Haeslad Methads Solulion Center [08.11.03.84)
/812015 27 Siemon Companry Drive Suite 200 W Watariown, CT 06795 USA Page 1 of 1

+1-203-7565-1856
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FlexTahle: Conduit Table
Active Scenario: 100 YEAR

10 Larbed Start  Invert(Start) Stop  Invert(Stop)  Length (User Slope Dlameter  Manning's n Row velpcity  Capadity Upstream Upstream Sysbem Flow Sysbem Systam Notes
Node () Node () Defiredd) {Caleulabest) {n) : {ft3/s) {ft/s) ({Ful! Flow) Struclure Structure Time Drainage Area Intensity
m 070 (R3/s) Energy Grade  Hydraulic Grade (min) (acres) (i)
Une {In} Line {In)
() ()
38| AB A 606.00 | B 505.40 23.0 0.026 180 0.013 1.03 530 16.97 B08.51 606.38 5.000 .3 3,280 | Q=CiA (TYF)
™M L 609.10 | M BOB.78 65.0 0.005 24.0 0.013 15.71 576 15.87 B11.3F 610.86 10,000 6.6 2,350
95 | MN M GR78 [ N B850 54.0 0.005 240 0.m3 19.04 B.08 16.29 51503 610,60 10,188 8.1 2,335
99 | K b 61010 | K 609.62 9.0 0.053 180 0.3 1.29 7.2% 2426 510.68 610,53 5.000 0.4 1290
02| cD [ 58850 | D 588.90 30.0 pop| 180 0.043 .50 410 14.85 589,89 569.79 5.000 0.2 1.250
104 | DE D 58890 | E 588.20 17.0 D.041 1B.0 0.m3 112 6,38 2131 569.34 569.30 5122 0.3 3.267
107 | FG F 60365 | G 603.18 3.0 0.020 1B.0 0.013 0.50 4.67 15.02 504.13 604.00 5.000 0.3 3,280
109 | GH G 60270 [ H 601,45 70 0.054 180 0.m1 1.52 7.67 2434 603.50 £03.16 5.082 0.5 3.275
111 | HI H 601,25 |1 504,00 23.0 0.054 18.0 0.013 2.37 B.77 24.49 501,92 601.83 5.141 0.7 3.264
Bianbey SiarmCAD VB (SELECTaaries 3}
052015 ETORM DRAINS. atew Bently Sysimma. inc. Hasstad Mathods Solution Center [DR.11.83.84]
U6 27 Slamon Camparny Driva Sirta 200 W Watoriown, CT 06705 USA +1-203-755- 1668 Page i of{
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Profile Report
Engineering Profile - A-B (052015 STORM DRAINS.stsw)

Active Scenario: 100 YEAR

A

Rim: 612.80 ft
615.00 / Invert: 6D6.00 ft
E
5
= 610.00
)
i B
Rim: 605.40 ft
vert: 605.40 ft
[ R
- 26 “-I
£@0° NG
605.00 — L p@i2o " 480\
cwee
-0+50 0+00 0+50
Station (ft)
Bentiey Systems, Inc. Haeslad Methods Solution Bentley StormCAD V8i (SELECTeerias 3)
052015 STORM DRAINS stgw Genter [0B.11.03.84]
5§/20/2015 27 Siemon Company Drive Suite 200 W Pege 1 of 1

Watertown, CT 06785 USA +1-203-755-1066
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Profile Report

Engineering Profile - C-D-E (052015 STORM DRAINS.stsw)
Active Scenario: 100 YEAR

600.00
D

c Rim: 595.47 ft

Rim: 594.00 ft Invert: 588.90 ft

nvert; 589.50 ft

595.00 \r/ ~Th
£
c
(=]
=
g
o
- E
T —_ Rim: 588.20 ft
580.00 [~ Invert: 588.20 ft
CD_‘ 30 @ O »
Circlg 3 80?;30 T D?: i
C"’t‘/e - 0 4’
o
585.00 o
-0+50 0+00 0+50
Station (ft)

052015 STORM DRAINS .sisw

5/20/2015

Bentley Systems, Inc. Haestad Methods Solution
Gante
27 Siemon Company Drive Sulte 200 W
Watsrtown, CT 06795 USA +1-203-755-1685

Bentley StormCAD VB (SELECTseries 3)
[08.11.03.84]
Page 1 of |
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Profile Report
Engineering Profile - F-G-H-l (052015 STORM DRAINS.stsw)
Active Scenario: 100 YEAR

615.00
G
F Rim: 610,40 ft
Rim: 6{10.40 ft Invert 602 70 ft
nvert: 603.65 ft H
Rim: 609.34 ft
Invert: 601.25 ft
610.00 \ {
=
=
<]
s
i»
i
605.00 WFG_- 224 ) i - - "
Cin @ 0. =
icle 7 0?50 Wi %\\
o |
0 Rim: 600,00 it
@ e {invert: 600.00 ft
600.00
-0+50 : % 1+00
LY
, % "
Station (ft)
Bentley Systems, Inc. Haestad Mathods Solution Bentley StormCAD V8l (SELECTserles 3)
052015 STORM DRAINS stow Center [08.11.03.84]
S20/2016 27 Slemon Company Drive Sulle 200 W Page 1 of 1

Watertown, GT 08785 USA +1-203-755-1688
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Profile Report
Engineering Profile - J-K (052015 STORM DRAINS.stsw)
Active Scenario: 100 YEAR
J
_~Rim: 613.70 ft
615.00 Invert; 61070 i
K
Rim: 609.62 ft
Invert: 609.62 ft x
g :
'5 610.00 ' J/E ’~
g . e e Wmma; )?W 1
@ C'/@ @ 0
L * 7(?(;-,06:?
% %
605.00
-0+50 0+00 0+50
Station (ft)
Bentlay Systems, Inc. Haastad Methods Solution Benttey StormCAD VEi (SELECTsartes 3)
052015 STORM DRAINS slaw Center [08.11.03.84)
57202016 27 Siamon Company Drive Sutte 200 W Page 1of 1
Watertown, CT 06785 LISA +1-203-755-1886
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Profile Report
Engineering Profile - L-M-N (052015 STORM DRAINS.stsw)

Active Scenario: 100 YEAR

M
Rim: 614.50 fi
Invert: 6G0B.78 ft
L
Rim: 613.00 ft
§15.00 | trvere 80910 ¥
p =] |
. i_H . - N H
-h_—-—-—__v—uw-—__.._._ |
=y Rim:. 608.50
c Invert: 608.50 it
-% 61000 - - B [1 R
2 \\j
w
LM: gﬁ.o R @ 0.005 fn
ircle - 24.01n MN: 4.0 ft @ 0.005 ik
: Circie - 24.0 in
B05.00 - s
-0+50 0+00 0+50 . 1+0 1+50
Station {ft)
Benliey Systems, Inc. Haestad Methods Solution Bentley StormCAD V8I (SELECTserigs 3)
052015 STORM DRAINS stsw Center [08.11.03.84]
812712015 27 Siemon Company Drive Sulte 200 W Pege 10f1

Watartown, CT 06795 USA +1-203-755-1668
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APPENDIX C

Ditch Flow Computations

DRAINAGE REPORT FOR EL DORADO HILLS MEMORY CARE APRIL 2016
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TABLE C-1

EL DORADO HILLS MEMORY CARE
_ DITCH FLOW;S ‘
? | FLOW FLOW
SLOPE TC | E Q100 | DEPTH | VELOCITY
\SECTION C{FT/FT) A (AC) € (MIN) | (IN/HR) | (CFS) (FT) | (FT/SEC) |
‘rock-lined V- 'T
DITCH#1; UP  ditch; 2:1 sides 0.01 0.55 1 5 334 . 18 0.68 1.9
DITCH# 1, MID " 005 _ o 0.51 35 |
DITCH #1; DWN " © 037 oo 0.35 4.4
" rocklinedv- |
DITCH 2 ditch; 2:1sides | 0.017 0.31 1 5 334 | 1.0 0.5 2

F:\O-CTA OFFICE\15-002-001 El Dorada Hilis Memory Care\Exce\Miscellaneous\(052615 DITCH FLOWS.xdsx
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Worksheet for ROCK-LINED DITCH #1-UP

Project Description

Friction Method Manning Formula

Solve Far Narmnal Depth

Input Data

Roughnass Coefficient 0.035

Channel Slope 0.01000 i/t

Left Side Slope 2.00 fuft (H:v)

Right Side Slope 200  fuft (H:v)

Botlom Width 0.00

Discharge 180 ft¥s

Resulis

Nomal Depth . . 068 ft

Flow Area 093 @

Waetted Perimeter 308 #

Hydraulic Radlus ’ 031 1

Top Width 273 1

Critical Depth 055 ft

Critical Slope 0.03185

Velocity 193 s

Velocity Head 0.06

Specific Energy 074 g

Froude Numbar 0.58

Flow Type Subcritical

GVF Input Data

Downstream Depth 000 g

Length 000 1

Number Of Steps 0

GVF Qutput Data

Upstream Dapth DO0

Profile Description

Profile Headlogs 000 f

Dovmstream Velocity Infinity fis

Upstream Velocity Infinity fi/s

Normal Depth 058 ft

Critical Depth 0.85 1t

Channel Slope 0.01000 AM
Bantfey Systems, inc. Haestad Methods SolBtiotiGaRitewMastar VBI (SELECTseries 1) [08.11.01.03]

S2T2015 12:12:25 FM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1668 Page 1 of 2
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Worksheet for ROCK-LINED DITCH #1-MID

Project Description

Friction: Mathod Manning Formula

Solve For Narmal Dapth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.05000 fit

Left Side Slope 200 fim{H:V)

Right Side Slope 200 fift(HV)

Bottom Width 000 f

Discharge : 1.80 fivs

Results -

Normal Depth ) 051 #

Flow Area 0.51

Wetted Parimeter 2268 f

Hydraulic Radius ) ' 023 #

Top Width 202 f

Critical Depth 055 f

Critical Slope 0.03185 fm

Velocity 52 s

Velocity Head 0.19 #

Spacific Energy 070 #

Froude Number 1.22

Flow Type Supercritical

GVF Input Data

Downstream Dapth 0.00

Length 0.00 #

Number Of Steps 0

GVF Qutput Data

Upstream Dapth 0.00 f

Profile Description

Profile Headloss 000 f

Downstream Velocity Infinity  fi/s

Upstream Velocity Infinity  ft/s

Normal Depih 051 R

Critical Dapth 055 f

Channel Slope 0.05000 fuMt
Bentlay Syatems, Inc. Haestad Methods SolBtiotisiilesMastor VI {SELECTseries 1) [08.14.01.03]

6/2712015 12:12:04 PM 27 Slemons Company Orive Sulta 200 W Watartown, CT 08785 LISA +1-203-755-1668 Page 1 of 2
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Worksheet for ROCK-LINED DITCH #1-DWN

Project Description

Friction Mathod Manning Formula

Solve For Nomal Depth

input Data

Roughness Coeflicient 0.035

Channel Slope 0.37000 F/R

Left Side Slope 2.00 ff(H:\V)

Right Side Slope 200 f{H:V)

Bottom Width 0.00

Discharge 180 fiys

Results

Normal Depth ) 035 #

Flow Area 024 g

Woetted Perimeter 155 #

Hydraulic Radius ' 016 #

Top Width 139 #t

Critical Depth 055 f

Critical Siope 0.03185 f/R

Velocity T.45 fs

Velocity Head 086 f

Specific Energy 121 #

Froude Number 315

Flow Type Supercritical

GVF Input Data

Downstream Deapth 0.00 #

Langth 000 #®

Number Of Steps 0

GVF Output Data

Upstream Depth 000 #

Profile Description

Proflle Headloss 0.00 #

Downstream Velogity Infinity  fifs

Upstream Velocity Infinity /s

Normnal Depth 035 ft

Critical Depth 055 #

Channeg| Slope 37000 #ft
Bentley Systemas, Inc. Haestad Mothods So!BiotidjcRilmwMaster VBi {(SELECTagrlos 1) [08.11.04.03]

B/2TI2015 12:11:41 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 08795 USA +1-203-765-1666 Page 1 of 2

16-0582 F 133 of 165




Project Description

Fricticn Method
Soive For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Discharge

Results

Normal Dapth
Flow Area )
Woetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
MNumber Of Steps

GVF Qutput Data

Upstream Depth
Profile Descriplion
Profite Headloss
Downstream Velocity
Upstream Velocity
Norral Depth
Critical Deplh
Channasl Slope
Critical Slope

Worksheet for ROCK LINED DITCH #2

Manning Formula
Normal Depth

0.035
0.01700
2.00
2.00
1.00

050
0.49
2.22
0.22
199
0.43
0.03445
2.03
0.08
0.568
0.72
Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.43

0.01700
0.03445

5r26/2018 11:48:54 AN

g:&an:ﬁ':g:ﬁ

fuit
ftft (H:V}
ftfft (H:V)
ft/s

=

gg:ﬁ#g%:ﬁ

Bentley Systams, Inc. Haestad Mathods SolBtailsiefiewMaster VBI (SELECTaerles 1) {09.11.04.03)

27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1€88

Page 1 of 1
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Table 6.3.1 Permissible Velochty Guidelines

Permissible

Velocity
Material (ft/sec)
1. Fine sand, collojdal 25
2. Ordinary firm loam 35
3. Stiff clay, very colloidal 50
4. Fine gravel 5.0
3, Graded loam to cobbles 50
6. Coarse gravel, noncolloidal /2\P RAP 6.0 F————
7. Shales and hardpans 4 60 }.“4?%@9“’
8. Tall Fescue or similar fight grasses on 3.0
easily erodible soil
9. Same as above on erosion-Tesistant soils 50
10. Ordinary grags mixtures on easily 4.0
erodible soils
11. Same as ahove on erosion-resistant soils 50°
12. Heavy grass such as Bermuda on easily 6.0
erodible soils :
13, Same as above on crosion-resistant soils 8.0
14. Unreinforced concrete 10
15, Reinforced concrete 25
16. Grouted riprap 10
17. Ungrouted riprap See Sec, 6.3.11
18, Gabions Manufachirer's

guidelines

€L DoRADO o, [RAMINAGE. MANUAL

6-17
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APPENDIX D

Culvert Flpws

DRAINAGE REPORT FOR EL DORADO HILLS MEMORY CARE APRIL 2016
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FlexTable: Catchment Table
Active Scenario: 100 YEAR

(€4S CLALIEET

Bentley StormCAD V8i (SELECTsefies 3)

ID Labet Outfiow Element  Area (User Rational C Time of Flow (Total Out) Notes
Deflned) Concentration (ft3/s)
(acres) {min)

54 | SHED A A 0.310 1000 5.000 1.04
112 | SHED F F 0.270 1.000 5.000 0.91
113 | SHED G2 G 0.160 1,000 5.000 0.54
114 | SHED H H 0.260 1.000 5.000 0.88
115 | SHED 11 ] 0.200 1.000 5.000 . 0.67
116 | OFF M 5.800 1.000 10,000 1538 | &7 neou FFSITE
117 | SHED L1 L 0.160 1.000 5.000 0.54
118 | SHED M M 0.860 1.000 5.000 2.28
119 | SHED C C 0.180 1.000 5,000 0.61
120 | SHED D D 0.160 1.000 5.000 0.54
121 | SHED L2 L 0.670 1,000 5.000 2.26
122 | sHED 22 ] 0.150 1.000 5.000 0.64
123 | SHED G1 G 0.030 1.000 5.000 0.10
130 | MOFF M 0.600 1000 5.000 * 1.59 | FRANCISCO DR

cullEey  AZen

Z- B4® Ac
LY - W
Tee 1omed ) Lo 24 FHE
- QLUO ~ 20 e
525 cLERT  CwaRT T P Fo oM S
Caipery ~ 45 CFe =7
==
052015 STORM DRAINS. stew Bentley Systems, Inc. Haestad Methods Solution Center
5/26/2015 27 Siemon Company Drive Suita 200 W Wateriown, CT 08785 USA

+1-203-755-1668

[08.11.03.84)
Page 10f 1
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Q100 @ INVERTED BOX CULVERT
Project Description o

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slopa 0.07400 /M
MNommal Depth 105 #
Discharge 76.00 ft¥/s

Cross Section Image

b

E96.00
595.501
535,00
594.50

534.00

Elavation

693.60

653.00

592,50

592.00 : -
10405 10410 1D#15 10420 1D+2§
Station

Bentley Systoms, Inc. Haeatad Mathoda SolBdatiepciewMastor V8i (SELEG Tsarios 1) [08.11.01.03]
6/872015 11:48:38 AM 27 Siemons Company Drive Sulte 200 W Watortown, CT 06795 USA +1-203-755-1666 Page {1 of |
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Q100 @ INVERTED BOX

Project Description

Friction Method Manning Formula

Solva For Normal Cepth

input Data

Channel Slope 0.07400 f/ft

Discharge 76.00 fi¥s

Section Definitions

Station (ft) Elevation (ft)

10+02 596.10
10+02 ’ 593.50
10+08 593.20
10+08 593.10
10+12 582.20
10+13 502,20
10+18 592.30
10+21 593.96
10+25 595.20
10+26 595.60
10+26 596.10

Roughness Segment Defintions

Start Station Ending Station Roughness Coefficlent
(10+02, 586.10) (10426, 596.10) 0.040
Options
et gnness weighiaa Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Ciosed Channel Weighting Method Paviovzkii's Msthod

Results

Nommal Depth 105 f
Efevation Range 592.20to 596.10 fit

Bentiey Syetems, inc. Haestad Methods SolBtioHdjefmwMaster VBI (SELECTeerles 1) {08.11.01.03)
6/8/2015 11:50:27 AM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06798 USA +1-203-T55-1668 Page 1 of 2
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Q100 @ INVERTED BOX

Results

Flow Area
Wetted Perimetar
Hydraulic Radius
Top Width
Nomnal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Frouds Number
Flow Type

GVF Input Data

Downstream Depth
Langth
Number Of Steps

GVF Qutput Data

Upstream Depth
Profile Desgcription
Profile Headloss
Downstream Velocity
Upstream Velocity
Nomal Depth
Critical Depth
Channel Slope
Critical Slope

6/B/2015 11:50:27 AM

8.99
11.76
0.76
11.35
1.05
1.43
0.02518
845 ft/s
1.1
216 f
1.67

g:&:ﬂ:ﬁ::ﬁ;ﬁ

=

Supercritical

0.00
000 f

0.00

-

0.00
Infinity
Infinity

1.05

143

0.07400
0.02616

S35 F§%°

Bentley Systems, Inc. Heestad Methods SolBrot dhefkenMaster VBi (SELECTseries 1) [08.11.01.03]
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INTRODUCTICN

The proposed Memory Health Care Project is located at the southwest corner of Green Valley
Road and Francisco Drive, within the El Dorado Hills area of El Dorado County, California. The
project is just under 5 acres in size, and includes a 64 bed healthcare facility with 30 parking
spaces. Figure 1, shows the project site plan.

This report will address the potential of the proposed project to be exposed to noise levels
exceeding the applicable El Dorado County exterior and interior noise level standards.

Traffic on Green Valley Road and Francisco Drive has been identified as a potentially significant
noise source which may affect the project design. In addition, this report will address potential
noise levels associated with trash pick-up and deliveries at the project site.

This noise study is being conducted to determine compliance with the applicable noise level
standards.

ENVIRONMENTAL SETTING

Fundamentals of Acoustics

Acoustics is the science of sound. Sound may be thought of as mechanical energy of a
vibrating object transmitted by pressure waves through a medium to human (or animal) ears. If
the pressure variations occur frequently enough (at least 20 times per second), then they can be
heard and are called sound. The number of pressure variations per second is called the
frequency of sound, and is expressed as cycles per second or Hertz (Hz).

Noise is a subjective reaction to different types of sounds. Noise is typically defined as
(airborne} sound that is loud, unpleasant, unexpected or undesired, and may therefore be
classified as a more specific group of sounds. Perceptions of sound and noise are highly
subjective from person to person.

Measuring sound directly in terms of pressure would require a very large and awkward range of
numbers. To avoid this, the decibel scale was devised. The decibel scale uses the hearing
threshold (20 micropascals), as a point of reference, defined as 0 dBA. Other sound pressures
are then compared to this reference pressure, and the logarithm is taken to keep the numbers in
a practical range. The decibel scale allows a million-fold increase in pressure to be expressed
as 120 dBA, and changes in levels (dBA) correspond closely to human perception of relative
loudness.

The perceived loudness of sounds is dependent upon many factors, including sound pressure
level and frequency content. However, within the usual range of environmental noise levels,
perception of loudness is relatively predictable, and can be approximated by A-weighted sound
levels. There is a strong correlation between A-weighted sound levels {expressed as dBA) and
the way the human ear perceives sound. For this reason, the A-weighted sound level has
become the standard tool of environmental noise assessment. All noise levels reported in this
section are in terms of A-weighted levels, unless otherwise noted.

f.c. brennan & associates, Inc. Environmental Noise Analysis
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The decibel scale is logarithmic, not linear. In other words, two sound levels 10 dBA apart differ
in acoustic energy by a factor of 10. When the standard logarithmic decibel is A-weighted, an
increase of 10 dBA is generally perceived as a doubling in loudness. For example, a 70 dBA
sound is half as loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.

Community noise is commonly described in terms of the ambient noise level, which is defined
as the all-encompassing noise level associated with a given environment. A common statistical
tool is the average, or equivalent, sound level {L.,), which corresponds to a steady-state A
weighted sound level containing the same total energy as a time varying signal over a given
time period (usually one hour). The L, is the foundation of the composite noise descriptor, Lan,
and shows very good correlation with community response to noise.

The day/night average level (L) is based upon the average noise level over a 24-hour day,
with a +10 decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00
a.m.) hours. The nighttime penalty is based upon the assumption that people react to nighttime
noise exposures as though they were twice as loud as daytime exposures. Because Ly,
represents a 24-hour average, it tends to disguise short-term variations in the noise
environment.

Table 1 lists several examples of the noise levels associated with common situations. Appendix
A provides a summary of acoustical terms used in this report.

J.c. brennan & associates, Inc. Environmental Noise Analysis
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TABLE 1

TyPICAL NOISE LEVELS

Common Qutdoor Activities

Noise Level (dBA)

Common Indoor Activities

-=110-- Rock Band
Jet Fly-over at 300 m (1,000 ft) --100~
Gas Lawn Mower at 1 m (3 ft} --80--
Diesel Truck at 15 m (50 ft), --80-- Food Blender at 1 m {3 ft)
at 80 km/hr (50 mph) Garbage Disposal at 1 m (3 ft)
Noisy Urban Area, Daytime
Gas Lawn Mower, 30 m (100 ) --70-- Vacuum Cleaner at 3 m (10 ft)
Commercial Area 60— Normal Speech at 1 m (3 ft)
Heavy Traffic at 90 m {300 ft)
Large Business Office
Quiet Urban Daytime -50--
Dishwasher in Next Room
. N Theater, Large Conference Room
Quiet Urban Nighttime —40-- (Background)
Quiet Suburban Nighttime —30- Library
Quiet Rural Nighttime -20-- Bedroom at Night, Concert Hall (Background)
-=10-- Broadcast/Recording Studio
Lowest Threshold of Human Hearing --0-- Lowest Threshald of Human Hearing

Effects of Noise on People

Scurce: Caltrans, Technical Noise Supplement, Traffic Noise Analysis Pratocol. November, 2008.

The effects of noise on people can be placed in three categories:

Subjective effects of annoyance, nuisance, and dissatisfaction

Interference with activities such as speech, sleep, and learning

Physiological effects such as hearing loss or sudden startling

Environmental noise typically produces effects in the first two categories. Workers in industrial
plants can experience noise in the last category. There is no completely satisfactory way to
measure the subjective effects of noise or the corresponding reactions of annoyance and

j.c. brennan & associates, Inc.
Job # 2015-142
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dissatisfaction. A wide variation in individual thresholds of annoyance exists and different
tolerances to noise tend to develop based on an individual's past experiences with noise.

Thus, an important way of predicting a human reaction to a new noise environment is the way it
compares to the existing environment to which one has adapted: the so-called ambient noise
level. In general, the more a new noise exceeds the previously existing ambient noise level, the
less acceptable the new noise will be judged by those hearing it.

With regard to increases in A-weighted noise level, the following relationships occur:

» Except in carefully controlled laboratory experiments, a change of 1 dBA cannct be
perceived;

» Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference;

* A change in level of at least 5 dBA is required before any noticeable change in human
response would be expected; and

* A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can
cause an adverse response.

Stationary point sources of noise — including stationary mobile sources such as idling vehicles —
attenuate (lessen) at a rate of approximately 6 dBA per doubling of distance from the source,
depending on environmental conditions (i.e. atmospheric conditions and either vegetative or
manufactured noise barriers, etc.). Widely distributed noises, such as a large industrial facility
spread over many acres, or a street with moving vehicles, would typically attenuate at a lower
rate.

REGULATORY CONTEXT

Transportation Noise

The El Dorado County General Plan Noise Element establishes exterior and interior noise level
standards for a variety of land uses affected by transportation noise sources. The El Dorado
County Noise Element noise standards which would be applicable to this project are provided in
Table 2. The criteria in Table 2 are applied at the outdoor activity area and interior spaces of
residential, hospital and nursing homes land uses.

Table 2
El Dorado County General Plan Noise Element Standards Applicable at
Residential, Hospital and Nursing Homes Land Uses for Transportation Noise Sources

Land Use Outdoor Activity Areas Interior Spaces

Residential 60 dB Ldn' 45 dB Ldn

Source: Table 6-1 of the El Dorado County General Plan.

j.c. brennan & associates, Inc. Environmental Noise Analysis
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Table 6-1 of the El Dorado County Noise Element establishes an exterior noise level criterion of
60 dB Ldn at the outdoor activity area of residential land uses impacted by transportation noise
sources. Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn or less
using a practical application of the best-available noise reduction measures, an exterior noise
level of up to 65 dB Ldn may be allowed provided that available exterior noise level reduction
measures have been implemented. In addition, an interior noise level criterion of 45 dB Ldn is
applied to all residential land uses.

Non-Transportation Noise

The El Dorado County General Flan Noise Element also contains goals and standards for non-
transportation noise affecting noise-sensitive receptors.

Goal 6.5: ACCEPTABLE NOISE LEVELS

Ensure that County residents are not subjected to noise beyond acceptable levels.

Objective 6.5.1 PROTECTION.OF NOISE-SENSITIVE DEVELOPMENT

Protect existing noise-sensitive developments (e.g. hospitals, schools, churches and residential}
from new uses that would generate noise levels incompatible with those uses and, conversely,
discourage noise-sensitive uses from locating near sources of high noise levels.

Policy 6.5.1.2

Noise created by new proposed non-transportation noise sources shall be mitigated so as not to
exceed the noise level standards of Table 6-2 for noise-sensitive uses.

Policy 6.5.1.12 When determining the significance of impacts and appropriate mitigation for new
development projects, the following criteria shall be taken into consideration.

A. Where existing or projected future traffic noise levels are less than 60 dBA Ldn at the outdoor
activity areas of residential uses, an increase of more than 5 dBA Ldn caused by a new
transportation noise source will be considered significant;

B. Where existing or projected future traffic noise levels range between 60 and 65 dBA Ldn at
the outdeoor activity areas of residential uses, an increase of more than 3 dBA Ldn caused by a
new transportation noise source will be considered significant; and

C. Where existing or projected future traffic noise levels are greater than 65 dBA Ldn at the
outdoor activity areas of residential uses, an increase of more than 1.5 dBA Ldn caused by a
new transportation noise will be considered significant.

Policy 6.5.1.13

When determining the significance of impacts and appropriate mitigation to reduce those
impacts for new development projects, including ministerial development, the following criteria
shall be taken into consideration:

j.c. brennan & associates, Inc. Environmental Noise Analysis
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A. In areas in which ambient noise levels are in accordance with the standards in Table 6-
2, increases in ambient noise levels caused by new non-transportation noise sources
that exceed 5 dBA shall be considered significant; and

B. In areas in which ambient noise levels are not in accordance with the standards in Table
6-2, increases in ambient noise levels caused by new non-transportation noise sources
that exceed 3 dBA shall be considered significant.

Table 3
Noise Level Performance Protection Standards For Noise Sensitive
Land Uses Affected by Non-Transportation Noise Sources

Daytime Evening Night
7am. -7 pm. 7 p.m.- 10 p.m. 10 p.m.-7a.m.
Noise Level Descriptor . .
Community Rural Community Rural Community Rurat
Hourly Laq, dB 55 50 50 45 45 40
Lmax, dB 70 60 60 55 55 50

Each of the noise levels specified above shall be lowered by five dB for simple noises, noises consisting primarily
of speech or music, or for recurring impulsive noises.

County can impose noise level standards which are up to 5 dB less than those specified above based upon
determination of existing low ambient noise levels in the vicinity of the project site.

In Community areas the exterior noise level standard shall be applied to the property line of the receiving property.
In Rural areas the exterior noise level shall be applied at a point 100 feet away from the residence.

Source: Table 6-2 of the El Dorado County General Plan,

The noise standards in Table 3 are divided into daytime hours (7 am to 7 pm), evening hours (7
pm to 10 pmj), and nighttime hours (10 pm to 7 am).

EXISTING CONDITIONS

The existing noise environment in the proposed project area is defined primarily by traffic on
Francisco Drive and Green Valley Road. Francisco Drive is located adjacent to the east side of
the project site, and Green Valley Road is located adjacent to the north side of the project site.

EXISTING AMBIENT NOISE LEVELS

To quantify the existing ambient noise environment in the project vicinity, j.c. brennan &
associates Inc. conducted two sets of short-term hourly noise level measurements on the
project site, on May 2,4, 2015.

The noise measurement location is shown on Figure 1. A summary of the noise level
measurement survey results is provided in Table 4.,

Equipment used for the noise measurement survey included a Larson Davis Laboratories (LDL}
Model 820 precision integrating sound level meter. The meter was calibrated before and after
use with an LDL Model CAL200 acoustical calibrator to ensure the accuracy of the

j.c. brennan 8 associates, inc. Environmental Noise Analysis
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measurements. The equipment used meets all pertinent specifications of the American National
Standards Institute for Type 1 sound level meters (ANSI S1.4).

TABLE 4
SUMMARY OF EXISTING BACKGROUND NOISE MEASUREMENT DATA

Average1 Measured Hourly Noise Levels, dBA

Site Date Leg Lso Limax Time

Short-term Noise Level Measurements

May 2, 2015 56.0 54 68.5 9:50 a.m.
May 2, 2015 574 55 701 12:05 p.m.

A

Source: j.¢. brennan & associates, Inc., 2015

EVALUATION OF EXISTING AND FUTURE TRAFFIC NOISE LEVELS AT THE PROJECT
Traffic Noise Prediction Methodology

j-c. brennan & associates, Inc., utilizes the Federal Highway Administration (FHWA} Highway
Traffic Noise Prediction Model (FHWA RD-77-108) for the prediction of traffic noise levels. The
model is based upon the CALVENQ noise emission factors for automobiles, medium trucks and
heavy trucks, with consideration given to vehicle volume, speed, roadway configuration,
distance to the receiver, and the acoustical characteristics of the site.

On May 54, 2015 j.c. brennan & associates, Inc. conducted short-term noise level
measurements and concurrent counts of traffic for Green Valley Road and Francisco Drive on
the project site. The purpose of the short-term traffic noise level measurement is to determine
the accuracy of the FHWA model in describing the existing noise environment on the project
site, while accounting for existing site conditions such as intervening structures, actual travel
speeds, and roadway grade. Noise measurement results were compared to the FHWA model
results by entering the observed traffic volume, speed, and distance as inputs to the FHWA
model. The traffic noise calibration site is shown on Figure 1.

Instrumentation used for the measurement was a Larson Davis Laboratories (LDL) Model 820
precision integrating sound |level meter which was calibrated in the field before use with an LDL
CAL200 acoustical calibrator. A complete listing of FHWA Model inputs and results are shown
in Appendix B. Table 5 shows the results of the traffic noise calibration.

j-c. brennan & associates, Inc. Environmental Noise Analysis
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TABLE §
COMPARISON OF FHWA MODEL TO MEASURED TRAFFIC

Vehicles

Speed Dist. Measured Medeled
Site | Autos | Med. Trk. | Hvy. Trk. {mph) (Feet)* Leq, dBA Leq, dBA™ Difference
Green Valley Road s

1 | 45 | 5 | 0 ] 50 [ 9 | 681 ] 663 | 18
Francisco Drive LT
2 | 175 | 2 | o | 4 | es | 651 | 619 | 32

*The noise measurement location is from the roadway centerline.
**Acoustically "soft" site assumed

Based upon the calibration results, the FHWA Model was found to under-predict Green Valley
Road traffic by 1.8 dBA, and Francisco Drive traffic by 3.2 dBA. Therefore, +2 dBA and +3 dBA
offsets will be added to the FHWA model for predicted future traffic noise levels for Green Valley
Road and Francisco Drive, respectively.

Existing and Future Exterior Traffic Noise Levels

To determine the existing future traffic noise levels adjacent to the project site, j.c. brennan &
associates, Inc., utilized 2015 and 2025 traffic predictions, both with and without the project.
The traffic volumes were provided in traffic impact analysis conducted for the project site by
Kimley Horn Associates. Table 6 provides the predicted traffic noise levels.

A complete listing of the FHWA Traffic Noise Prediction Model inputs is provided in Appendix C.

TABLE 6
PREDICTED EXISTING AND FUTURE TRAFFIC NOISE LEVELS
: : Distance to Noise Contours (feet)
Scenario Distance Predlc:ed 1|'rafﬁc Noise
evels , Lan 65 dB Ldn 80 dB Ldn
Green Valley Road (In front of the Project Site)
Existing (2015) 100 feet 70 dBA 213 459
Existing + Project (2015) 100 feet 70 dBA 213 460
Future (2025) 100 feet 70 dBA 230 495
Future + Project (2025) 100 feet 70 dBA 230 195
Francisco Drive (In front of the Project Site)
Existing (2015) 100 feet 64 dBA 90 194
Existing + Project (2015} 100 feet 64 dBA 490 195
Future (2025) 100 feet 64 dBA 84 182
Future + Project {2025) 100 feet 64 dBA 85 183
Cambria Way (From Francisco to the Entrance of the Project Site
Existing (2015) 50 feet 46 dBA 3 6
Existing + Project {2015) 50 feet 47 dBA 3 7
Future (2025) 50 feet 47 dBA 3 7
Future + Project (2025) 50 feet 48 dBA 4 8

Sources: |.¢. brennan & associates, Inc., 2015
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Based upon the predicted future traffic noise levels shown in Table 6, a portion of the project
site will exceed the El Dorado County exterior noise level criterion of 60 dB Ldn at a distance of
100 feet from both Green Valley Road and Francisco Drive. However, the nearest building
facades are located at a distance of 200 feet from Green Valley Road and 150 feet from
Francisco Drive. Therefore, the predicted traffic noise levels from Green Valley Road and
Francisco Drive, at the nearest building facades are 65.4 dBA and 61.5 dBA Ldn, respectively.
In addition, it is noted that the primary outdoor activity areas are located in the courtyard, which
is located in the center of the building and is shielded from both Green Valley Road and
Francisco Drive. by the building facades.

The primary outdoor activity areas are located within the interior courtyard of the project.
The predicted 2025 + Project traffic noise levels at the primary outdoor activity areas,
while accounting for a -10 dBA of shielding from the building facades are 55.5 dBA Ldn,
and 51.5 dBA Ldn, associated with Green Valley Road and Francisco Drive, respectively.
The cumulative noise level from both roadways would be 57 dBA Ldn. Therefore, the
project would compty with the exterior noise level standard of 60 dBA Ldn.

It should also be noted that the project will not result in an exceedance of the 60 dBA Ldn
standard at residences adjacent to Cambria Way, The project will also not result in a significant
increase in traffic noise levels.

Interior Traffic Noise Levels:

Standard construction practices, consistent with the uniform building code typically provides an
exterior-to-interior noise level reduction of approximately 25 dBA, assuming that air conditioning
is included for each unit, which allows residents to close windows for the required acoustical
isolation. Therefore, the exterior noise levels at the building facades do not exceed 70 dBA Ldn,
the interior noise levels will comply with the interior noise level standard of 45 dBA Ldn.

Trash Pick-Up Noise Generation:

As a means of determining the noise levels due to trash pick-up, j.c. brennan & associates, Inc.
utilized noise level data collected at a dumpster pick-up at a Safeway Store near the corner of
Madison Avenue and Hazel Avenue. Noise measurements were conducted at a distance of
approximately 50 feet from the trash enclosure. The normal operations for trash pickup occurs
within approximately 1 minute. The normal emptying cycle includes the truck arrival and
departure, impacts from the forks on the bin and some shaking of the bin. The noise from the
truck idling is approximately 65 dBA. The hydraulic arms were approximately 70 dBA, and the
raising of the bin and emptying of the bin were approximately 85 dBA.

Trash pick-up is recognized as a part of upkeep of property and is associated with all
development, including the residential development which surrounds the project site.

Based upon the noise level data collected for trash pickup, it appears that a 15 dBA reduction
would be required to comply with the noise standards shown in Table 3. The distance from the
trash enclosures to the nearest residential property line is 175 feet. Based upon a 20 log
attenuation rate, the predicted maximum noise levels would be 75 dBA, and would exceed the
noise level standard by 5 dBA.

j.c. brennan & associates, Inc. Environmental Noise Analysis
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j-c. brennan & associates, Inc. conducted a barrier analysis to determine the appropriate barrier
height to reduce the trash pickup noise levels by 5 dB. The results of the barrier analysis
indicated that a 6-foot tall barrier located adjacent to Cambria Way would provide a -5 dBA
shielding of the trash pickup noise levels. Based upon field observations, there is currently a 6-
foot wall, relative to the back yards currently constructed for the residences adjacent to Cambria
Way. The existing walls are shown on Figure 1.

Truck Delivery Noise Generation:

As a means if determining truck delivery noise levels, j.c. brennan & associates, Inc. utilized file
data for typical step-side van delivery trucks. It is not anticipated that typical deliveries will ocecur
with tractor trailer trucks. Typical deliveries are not expected to occur during the nighttime
hours, and no more than one to two deliveries in an hour during the daytime periods. Based on
file data typical medium truck arrivals and departures and unloading are approximately 82 dBA
SEL and 75 dBA Lmax at 50 feet. Based upon the data described above, the following formula
can be utilized to determine the hourly noise level due to the truck traffic passbys

Leq =82+ 10" (log 2) - 35.6, dBA where:

82 is the mean sound exposure level (SEL) for a medium trucks, and 10 * (log 2} is 10 times the
logarithm of the number of truck arrivals and departures during an hour, and 35.6 is 10 times the
logarithm of the number seconds in an hour.

Based upon the above formula, the hourly Leq (average) generated during the daytime hour
would be 50 dBA Leq and 75 dBA Lmax at 50 feet. The predicted noise levels at the nearest
residence across Cambria Way would be 38 dBA Leq and 63 dBA Lmax. Therefore, the truck
deliveries are expected to comply with the El Dorado County exterior noise level standards for
stationary noise sources.

CONCLUSIONS

The proposed project is expected to comply with the El Dorado County exterior noise level
criteria, provided that the following noise control measures are implemented:

¢ Air conditioning should be included in all residences to allow occupants to close
doors and windows as desired for acoustical isolation;

j.c. brennan & associates, Inc. Environmental Noise Analysis
Job # 2015-142 Memory Health Care — El Dorado County, California
Page 11 of 11

16-0582 F 158 of 165




Appendix A

Acoustical Terminology

Acoustics

Ambient Noise

Attenuation

A-Weighting

Decibel or dB

CNEL

Frequency

Ldn
Leq
Lmax

L(n)

Loudness
Noise

Peak Noise

RTg
Sahin

Threshold
of Hearing

Threshold
of Pain

Impulsive

Simple Tone

The science of sound,

The distinctive acoustical characteristics of a given space consisting of all noise sources audible at
that location. In many cases, the term ambient is used to describe an existing or pre-project condition
such as the setting in an environmental noise study.

The reduction of an acoustic signal.

A frequency-response adjustment of a sound level meter that conditions the output sighal to
approximate human response.

Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound pressure
squared over the reference pressure squared, A Decibel 15 one-tenth of a Bell.

Community Noise Equivalent Level. Defined as the 24-hour average noise level with noise occurring,
during evening hours {7 - 10 p.m.) weighted by a factor of three and nighttime hours weighted by a
factor of 10 priorlo averaging.

The measure of the rapidity of alterations of a periodic signal, expressed in cycles per second or
hertz.

Day/Night Average Sound Level. Similar to CNEL but with no evening weighting,
Equivalent or energy-averaged sound level.
The highest root-mean-square (RMS) sound level measured over a given period of time.

The sound level exceeded a described percentile over a measurement period. For instance, an hourly
L350 is the sound level exceeded 50% of the time during the one hour period.

A subjective term for the sensation of the magnitude of sound.
Unwanted sound,

The level corresponding to the highest (not RMS) sound pressure measured over 2 given period of
time. This term is often confused with the “Maximum” level, which is the highest RMS level.

The time it takes reverberant sound to decay by 60 dB once the source has been removed.

The unit of sound absorption. One square foot of material absorbing 100% of ineident sound has an
ahsorption of 1 sabin,

The lowest sound that can be perceived by the human auditory system, generally considered to be ¢
dB for persons with perfcet hearing,

Approximately 120 dB above the threshold of hearing,
Sound of short duration, usually less than one second, with an abrupt onset and rapid decay.

Any sound which can be judged as audible as a single pitch or set of single pitches.
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ppendix B

FHWA Traffic Noise Prediction Model (FHWA-RD-77-108)
Calibration Worksheet

Project information:

Weather Conditions:

Sound Level Meter:

Microphone:

Roadway Condition:

Test Parameters:

Model Calibration:

Conclusions:

Job Number:
Project Name:
Roadway Tested:
Test Location:;
Test Date:

Temperature {Fahrenheit):
Relative Humidity:

Wind Speed and Direction:
Cloud Cover:

Sound Level Meter:
Calibrator:

Meter Calibrated:
Meter Settings:

Microphone Location;

' Distance to Centerline (feet):
Microphone Height:

Intervening Ground (Hard or Soft):
Elevation Relative to Road (feet):

Pavement Type

Pavement Condition:

Number of Lanes:

Posted Maximum Speed (mph):

Test Time:

Test Duration (minutes):

QObserved Number Automobiles:
Observed Number Medium Trucks:
Observed Number Heavy Trucks:
Observed Average Speed (mph):

Measured Average Level (L)
Level Predicted by FHWA Model
Difference:

2015-142
FHWA Model
Green Valley

May 2, 2015

65

Dry
10-May
Pily Cloudy

LDL Model 820

LDL Model CA200

Immediately before and after test
A-weighted, slow response

On Project Site

90

5 feet above ground
Soft

12

Asphailt
Good

5

50

11:05 a.m.
15

425

5

0

50

68.1
86.3
-1.8 dB
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ppendix B

FHWA Traffic Noise Prediction Model (FHWA-RD-77-108)
Calibration Worksheet

Project Information:

Weather Conditions:

Sound Level Meter:

Microphone:

Roadway Condition:

Test Parameters:

Model Calibration:

Conclusions:

Job Number:
Project Name:
Readway Tested:
Test Location:
Test Date:

Temperature (Fahrenheit):
Relative Humidity:

Wind Speed and Direction:
Cloud Cover:

Sound Level Meter:
Calibrator:

Meter Calibrated:
Meter Settings:

Microphone Location:

Distance to Centerline (feet):
Microphone Height:

Intervening Ground {Hard or Soft):
Elevation Relative to Road (feet):

Pavement Type

Pavement Condition:

Number of Lanes:

Posted Maximum Speed (mph):

Test Time:

Test Duration (minutes):

Observed Number Automobiles:
Observed Number Medium Trucks:
Observed Number Heavy Trucks:;
Observed Average Speed (mph):

Measured Average Level (Loq):
Level Predicted by FHWA Model:
Difference:

2015-142
2015-142
Francisco Drive

May 2, 2015

65

Dry
10-May
Ptly Cloudy

LDL Modet 820

LDL Model CA200

Immediately before and after test
A-weighted, slow response

On Project Site

65

5 feet above ground
Soft

5

Asphalt
Good

3

40

10:30 AM
15

175

2

0

40

65.1
61.9
-3.2 dB
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Appendix C

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Data Input Sheet

Project#  2015-142

Description: El Derado Hills Memory Care
Ldn/CNEL: Ldn

Hard/Soft:  Soft

: . % Med. % Hvy. - Offset
Segment Roadway Name Scenaria ADT Day% Eve % Might% Trucks Trucks Speed Distance (dB)

1 Green Valley Road 2015 25,490 85 15 2 1 50 100 2
2 Green Valley Road 2015 + Project 25540 B85 15 2 1 50 100 2
3 Green Valley Road 2025 28,530 85 15 2 1 50 100 2
4 Green Valley Road 2025 + Project 28,580 85 15 2 1 50 100 2
5 Francisco Drive 2015 11,130 85 15 1 0.5 40 100 3
& Francisco Drive 2015 + Project 11,180 85 15 1 0.5 40 100 3
7 Francisco Drive 2025 10,080 85 15 1 05 40 100 3
8 Francisco Drive 2025 + Project 10,130 85 15 1 0.5 40 100 3
9 Cambria Way 2015 350 85 15 0.5 0.5 25 50

10 Cambria Way 2015 + Project 490 85 15 0.5 05 25 50

1 Cambria Way 2025 450 B5 15 0.5 05 25 50

12 Cambria Way 2025 + Project 550 85 15 0.5 05 25 50
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Appendix C

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Predicted Levels

Project #: 2015-142

Description:  El Dorado Hills Memory Care

Ldn/CNEL:  Ldn

Hard/Soft: Soft

Medium Heawvy
Segment Roadway Name Scenario Autos Trucks Trucks Total

1 Green Valley Road 2015 68.9 - 59.7 60.8 ) 70
2 Green Valley Road 2015 + Project 68.9 59.7 60.9 70
3 Green Valley Road 2025 69.4 60.1 61.3 70
4 Green Valley Road 2025 + Project 69.4 60.1 61.3 70
5 Francisco Drive 2015 635 52.5 54.3 64
6 Francisco Drive 2015 + Project 63.6 52.5 544 64
7 Francisco Drive 2025 63.1 521 53.9 64
8 Francisco Drive 2025 + Project 63.1 521 539 64
9 Cambria Way 2015 445 33.2 40.8 46
10 Cambria Way 2015 + Project 456 343 419 47
11 Cambria Way 2025 453 339 415 47
12 Cambria Way 2025 + Project 46.1 4.8 42.4 48
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Appendix C

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Noise Contour Qutput

Project#:  2015-142
Description: El Darado Hills Memory Care
Ldn/CNEL: Ldn
Hard/Soft:  Soft
—— Distances to Traffic Noise Contours ——--
Segment Roadway Name Scenario 75 70 B5 60 55
1 Green Valley Road 2015 ) 46 ‘89 213 459 © 989
2 Green Valley Road 2015 + Project 46 98 213 480 990
3 Green Valley Road 2025 49 107 230 495 1066
4 Green Valley Road 2025 + Project 50 107 230 495 1067
5 Francisca Drive 2013 19 42 90 194 419
€ Francisca Drive 2015 + Project 19 42 90 195 420
7 Francisco Drive 2025 18 39 B4 182 392
B Francisca Drive 2025 + Project 18 39 85 183 393
9 Cambria Way 2015 1 H 3 3] 13
10 Cambria Way 2015 + Project 1 2 3 7 16
11 Cambria Way 2025 1 1 3 7 15
12 Cambria Way 2025 + Project 1 2 4 8 17
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Appendix D
Barrier Insertion Loss Calculation

Project Information: Job Number: 2015-142
Project Name: E| Dorado Hills Memory Care
Location(s): 1

Noise Level Data: Source Description: Trash Pickup
Source Noise Level, dBA: 75
Source Frequency (Hz): 1000
Source Height {ft): 8

Site Geometry: Receiver Description: Nearest Backyard
Source to Barrier Distance (C,): 175
Barrier to Receiver Distance {C,): 20

Pad/Ground Elevation at Receiver: 0
Receiver Elevation': 5

Base of Barrier Elevation: O

Starting Barrier Height 6

Barrier Effectiveness:

Top of
Barrier Barrier Height Barrier Breaks Line of Site to
Elevation (ft) is) Insertion Loss, dB  Noise Level, dB Source?

6 6 5 70 Yes
7 7 -6 69 Yes
8 8 -8 67 Yes
9 9 -9 66 Yes
10 10 -10 65 Yes
11 11 -11 64 Yes
12 12 -13 63 Yes
13 13 -13 62 Yes
14 14 -14 61 Yes
15 15 -15 60 Yes
16 16 -15 60 Yes

Notes: 1.Standard receiver elevation is five feet above grade/pad elevations at the receiver location(s)
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